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From: "Alcala, Raul A" <Raul.Alcala@nov.com> 
To: PubIicComments @ bis.doc.gov 
Date: Tue, Feb 8,201 1 7:54 AM 
Subject: RE: EAR comments 


In response to the request for comments (below), we have complied a list of comments and 
recommendations on how to improve the EAR. 


1) When opening up the ASCII Format of any document for the online version of the EAR 
(http://www.access.gpo.gov/bis/ear/ear~data.html#ccl), expand the width of the entry to make it easier to 
read. 


2) 2B999n covers austenitic stainless steel plate, valves, piping, tanks, and vessels. Austenitic 
stainless steel includes 304 and 316 stainless steel, which are explicitly called out in 289999. Thus a 304 
or 516 plate, valve, pipe, tank, or vessel can technically have 2 correct ECCNs. 


3) For Categories 4 & 8 "systems" is not a defined term. 


4) 3A991 j covers 'cells', but states that it does not control batteries. However there is a note that 
defines the term 'cell' as the basic building block of a battery. 


5) 2A991a states "Ball bearings or Solid ball bearing (except tapered roller bearings)....". Should it read 
"Ball bearings or Solid roller bearing (except tapered roller bearings) ..." instead? 


As part of the President's export control reform initiative, the Bureau of Industry and Security (61s) 
seeks public comments on how the descriptions of items controlled on the Commerce Control List (CCL) 
of the Export Administration Regulations (EAR) could be more clear and positive and "tiered" in a manner 
consistent with the control criteria the Administration has developed as part of the reform effort. The 
request for comments on how items on the CCL could be tiered includes a request for comments on the 
degree to which a controlled item provides the United States with a critical, substantial, or significant 
military or intelligence advantage; and the availability of the item outside certain groups of countries. 
Because of this latter aspect of the criteria for the tiers, BIS also requests comments on the processes 
and criteria BIS should employ to evaluate the availability information provided in response to this request. 
Comments are due by February 7, 201 1. 


Thank You, 


Raul A. Alcala 
Products & Materials Classification Officer 
[cid:image001 .gif @01 CBC6C7.96EDCEBO]<http://www.nov.com/> 
7909 Parkwood Circle Drive 
Houston, TX 77036-6560 
-Mobile (956) 451 -9057 
-Office (71 3) 346-7750 
Raul.Alcala@ nov.com<mailto:Raul.Alcala@n 







- _ _ -  - - - - -__-_ - - - __ - --- - . - 


I RPD PublicComments - RE: EAR comments Page 2 








 


From: <terry.h.jones@l-3com.com> 


To: PublicComments@bis.doc.gov 


Date: Mon, Feb 7, 2011 2:52 PM 


Subject: Notice of Inquiry - CCL (Federal Register / Vol. 75, No. 236) Dated 


December 9, 2010 Proposed Rules 


To whom it may concern: 


L-3 Communications has completed its review of the proposed changes to the Commerce 


Control List in Federal Register dated 9 December 2010 and offer the following 


comments: 


 Based on L-3's understanding that the Commerce Control List (CCL) only 


includes commercial and dual-use commodities, software and technology and the 


fact that the definitions for Tier 1 and Tier 2 (restated below) both specifically 


identify military/intelligence capability which is controlled under the U.S. 


Munitions List (USML), L-3 does not understand how any CCL commodities, software 


or technology could be considered Tier 1 or Tier 2. 


1. Tier 1 - "(a) Weapons of mass destruction (WMD); (b) WMD-capable 


unmanned delivery systems; (c) plants, facilities, or items specially designed 


for producing, processing or using WMDs, special nuclear materials, or WMD-capable 


unmanned delivery systems; or (d) items almost exclusively available from the 


U.S. and which provide a critical military or intelligence advantage to the United 


State." L-3 believes that any items that fall within this definition would be 


controlled under the USML. 


2. Tier 2 - "almost exclusively available from regime partners or 


adherents and provide a substantial military or intelligence advantage to the 


United States, or make a substantial contribution to the indigenous development, 


production, use or enhancement of a Tier 1 or Tier 2 item." 


 L-3 recommends that specific controls for ECCN's be migrated from the 


sub-paragraph level to the full ECCN. Currently the CCL imposes different levels 


of controls for a single ECCN based on the subparagraph level. However, when 


L-3 is exporting other companies' products, L-3 is only notified of the ECCN and 


is usually not provided information on the subparagraph, which causes confusion 


when evaluating whether a specific proposed export requires a license or not. 


For example, 3A001 has MT control for 3A001.a.1.a when usable in "missiles"; 


and for 3A001.a.5.a when "designed or modified" for military use, hermetically 


sealed and rated for operation in the temperature range from below -54° C to above 


+125° C. These controls require a license to United Kingdom. However, the 
remaining subparagraphs of ECCN 3A001 can be exported to United Kingdom without 


a license. 


 L-3 recommends that all references to Not Elsewhere Specified (N.E.S.) 


within the description of ECCN's be removed. Any items of concerns for DOC should 


be identified in a positive manner or otherwise be controlled as EAR99 similar 


to most ECCN's that do not state N.E.S. 


 Based on L-3's understanding, other countries control Image Intensifier 


Tubes (IIT) and Focal Plane Arrays as commercial/dual-use items (6A002.a.2 or 
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6A002.a.3) when for end-use in a commercial item, whereas the same IIT's and FPA's 


are controlled under the USML if not already incorporated into a commercial 


end-item. Although L-3 does not recommend end-use based jurisdiction, L-3 does 


recommend that IIT's and FPA's be evaluated so that based on performance, some 


are controlled under the USML and lesser capable items are controlled under the 


CCL. For example, IIT's with less than a FOM of 1250 would be controlled under 


the CCL. Specific parameters would have to be provided for FPA's that would be 


controlled under the CCL. This also agrees with the principles of the 


Administration's Export Reform efforts of performance based jurisdiction and 


classification. 


If you have any questions, please contact me at 703-236-7457 or email at 


terry.h.jones@l-3com.com. 


Regards, 


Terry 


Terry.H.Jones 


Manager, Senior Licensing Manager 


L-3 Communications Corporation 


1215 South Clark Street 


Suite 1004 - Arlington, VA 22202 


Tel (703) 236-7457 Fax(703) 416-1074 


Terry.H.Jones@l-3com.com <mailto:Terry.H.Jones@l-3com.com> 


This e-mail and any attachments are solely for the use of the addressee and may 


contain L-3 proprietary information that may also be defined as U.S. Government 


export controlled technical data. If you are an unintended recipient of this e-mail, 


use, disclosure or distribution of its content is prohibited. Please notify the 


sender by return e-mail and immediately delete this message. 
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RECORD OF PUBLIC COMMENTS 


ADVANCED NOTICE OF PROPOSED RULEMAKING: 


COMMERCE CONTROL LIST: REVISING DESCRIPTIONS 


OF ITEMS AND FOREIGN AVAILABILITY 


Publication in the Federal Register: December 9, 2010 (75 FR 76664) 


Comments due February 7, 2011 


 SOURCE SIGNER(S) 
OF COMMENT 


DATE NUMBER 
OF 


PAGES 


1. KBR Kay Morrell 12/09/10 2 


2. Gonzalez Rolon Valdespino & 


Rodriguez, LLC 


Oscar Gonzalez 12/09/10 1 


3. Analox Sensor 


Technology Ltd 


Kerry Sturman 12/13/10 2 


4. Individual commenter Rubin Dodge 12/23/10 1 


5. PAS Technologies Donald Spriggs 01/10/11 1 


6. IEEE Brendan Godfrey 01/19/11 4 


7. Individual commenter William Root 01/31/11 211 


8. Advanced Energy Cindy Pitrat 01/31/11 5 


9. Retech Systems LLC James Goltz 02/02/11 2 


10. Electroimpact Charles Autclair 02/02/11 18 


11. International Rectifier William 


van Amerongen 


02/03/11 2 


12. EDA Consortium Laurence K Disenhof 02/04/11 6 


13. Massachusetts 
Institute of Technology 


Claude Canizares 02/07/11 1 


14. The Defense 
MOU Attache’s Group 


Ronald E. Genemans 02/07/11 2 


15. Entegris Lynn Shida 02/07/11 8 


16. LEOMA Breck Hitz 02/07/11 249 


17. Oceaneering, LLC Kevin Kerins 02/07/11 345 


18. Graco Susan Gregory 02/07/11 169 


19. CCRE Dan Hoydysh 02/07/11 7 


20. ISEA Dan Glucksman 02/07/11 4 


21. Timken Mark Bump 02/07/11 98 


22. UTC Peter Jordan 02/07/11 14 


23. Rockwell Automation Janet Reuter 02/07/11 6 


24. L-3 
Communications Corporation 


Terry Jones 02/07/11 2 


25. Rolls-Royce William Merrell 02/07/11 9 


26. Satellite Industry Patricia Cooper 02/07/11 4 







 Association (SIA)    


27. Dupont Mark Sagrans 02/07/11 4 


28. Celanese International Corp. Christopher Gannon 02/07/11 9 


29. Boeing Stephanie Reuer 02/07/11 27 


30. American Association 
of Exporters and Importers 


Marianne Rowden 02/07/11 3 


31. Intel Jeff Rittener 02/07/11 5 


32. GE Carol Fuchs 02/07/11 4 


33. AMT Douglas Woods 02/07/11 3 


34. Tech America Ken Montgomery 02/07/11 13 


35. Oshkosh Corporation J. Brisco 02/07/11 65 


36. SEMI Karen Savala 02/07/11 41 


37. Smiths Detection E.J. Prior 02/07/11 4 


38. MTAC sponsored 


Composite Working 


Group (CWG) 


Thomas May 02/07/11 11 


39. GE Aviation Kimberly DePew 02/07/11 1 


40. Vectron International Ram Arvikar 02/07/11 24 


41. Despatch Industries Randy Strop 02/07/11 6 


42. Hydroscience 


Technologies, Inc. 


Ron Allen 02/07/11 3 


43. BAE Systems Waldo Brooks 02/07/11 4 


44. Association of 


American Universities, et al 


Robert M. Berdahl 02/07/11 2 


45. Honeywell International Inc. Dale Rill 02/07/11 4 


46. Fluke Thermography Matthew Schmidt 02/07/1 4 


47. Cummins Inc. Brian Jasket 02/07/11 14 


48. National Oilwell Varco Raul Alcala 02/07/11 2 


49. Ericsson Inc. Fredrik Hallgren 02/07/11 1 


50. American Petroleum Institute Charles Pierce 02/07/11 1 


51. Semiconductor 


Industry Association (SIA) 


Cynthia Johnson 02/08/11 21 


52. Loose Co. Michael Wallace 02/08/11 1 


53. ANS Roszel Thomsen 02/08/11 5 


54. Individual commenter Karla Herkert 02/10/11 1 


55. Questions submitted 


in response to BIS 


Q&A outreach 
that were deemed 


to be public comments 


Various 
question submitters 


N/A 1 


TOTAL 1450 


 








Ericsson Group's comment on proposed changes to the 
Commerce Control List - "Notice of Inquiry - CCL" 
The Ericsson Group would like to thank the Bureau of Industry and Security for 
the opportunity to give comments on how the descriptions of items controlled on 
the Commerce Control List (CCL) of the Export Administration Regulations (EAR) 
could be more clear and positive and "tiered" in a manner consistent with the 
control criteria the Administration has developed as part of the reform effort. 
Ericsson welcomes the approach to have a single set of licensing policies that 
will apply to each tier of control, bringing clarity and consistency across the 
Export Control system. Below please find our detailed comments. 


Clarification of the CCL 


Encryption items and encryption technology requires more extensively defined or 
clearer notes on what specifically is controlled than is currently provided. It is felt 
that there is considerable ambiguity in the ECCNs that could be clarified even 
though there has been recent activity on encryption clarification, it is still a vague 
area for the average user of any encryption item or technology. The terminology 
used in the CCL is not current, industry standard and not flexible enough. In 
addition, the CCL should incorporate the typical nonstandard engineering 
language (i.e., everyday slang of the softwarelhardware industry) that is more 
commonly used. Definitions should follow with specific criteria and valid example 
should be provided to provide clarity. 


The Proposed Tiering System 


In place of a comment on the proposed tiers, we instead have a question. It 
seems as if Category 5, Parts 1 and 2 could easily fall under Tier 1 or 2 
depending on the end use or end user of the products given that software and 
hardware can be used for almost any purpose or for multiple uses. Will the 
telecom industry have any input on the criteria and where items are to be placed 
in these tiers? If the tiering system is about function and end use, it is possible 
that additional reporting or even more complex controls are going to be placed on 
products that are unwarranted. As a conclusion, the proposal will not be of 
significant importance to a multi-national company as Ericsson due to certain 
conditions that must be fulfilled and because the country coverage in many cases 
are very limited. 
The proposal seems to be written for small and medium enterprises (SMEs). 
When the process of reforming the export controls continues Ericsson will be 
available to give further comments from an Industry perspective. 


Yours sincerely, 


Fredrik Hallgren, Trade Compliance Director 
Tina Seale, Export Compliance Manager 
Ericsson Inc 
6300 Legacy Drive 
Plano, TX 75024 








 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


  


Corporate L


 
 
Febru
 
 
Mr. Tim
Office
Regu
Burea
U.S. D
1401 
Wash
 
Re:  N
 
Via em
 
Dear 
 
On be
the B
75 Fe
contr
most 
 
Defin
 
While
Contr
expor
from 
“grav
guida
Gove
priorit
defini
 
Furth
are a
Tier 2
advan


Legal  


uary 7, 2011 


mothy Moon
e of Exporter 
latory Policy 
au of Industry
Department o
 Constitution


hington, DC 2


Notice of Inqu


mail: publicco


Mr. Mooney, 


ehalf of Gene
ureau of Indu


ed. Reg. 76,66
olled items a
 sensitive item


nitions of Tie


e GE supports
rol List (CCL) t
rters, we are 
the same su
e,” “significan


ance beyond 
rnment need
ties, but indu
itions.   


ermore, the t
lmost exclus


2 items are al
ntage; the sa


ey 
 Services 
Division 
y and Securit
of Commerce
 Avenue, N.W


20230 


uiry—CCL [RIN


omments@b


 


eral Electric C
ustry and Sec
64. GE’s comm
and related lic
ms. 


rs 


s the Adminis
to focus cont
 concerned t
bjectivity tha
nt” and “subs
 “sensitive,” “v


ds flexibility in
ustry and gov


tiers being st
ively availabl
most exclusi


ame structure


ty  
e 
W., Room 270


N 0694-XA34


bis.doc.gov 


Company (GE
curity’s (BIS) D
ments focus 
censing polic


stration’s Exp
trols on the m
hat the term


at the reform 
stantial” are s
very sensitive
n order to ens
vernment ent


tructured wit
le from the U
vely availabl
e exists for Ti


5 


4] 


), we hereby 
December 9,
on the quest


cies to accord


port Control R
most sensitive
inology asso
 initiative see
subjective.  T
e” and “very, 
sure that the
tities would b


h the conjun
United States 


e from regim
ier 3.  If an ite


 provide the f
 2010 Advan


tion of wheth
d with new cr


Reform Initiat
e items, and 


ociated with t
eks to elimina
The proposed
 very sensitiv


e control lists 
benefit from m


nctive “and” c
 AND provide


me partners A
em meets on


Carol F
Counse
Trade R
 
GE  
1299 P
Suite 9
Washin
 
T 202-6
F 202-6
Carol.fu
 


following com
nce Notice of 
her to amend
riteria that fo


tive to amen
to make the 


the proposed
ate.  Terms su
d definitions f
ve.”  GE ackno
 achieve dyn
more specific


creates a logi
e a critical ad
AND provide 
ne criterion fo


Fuchs 
el for Internationa
Regulation 


Pennsylvania Ave. 
900W 
ngton, DC 20004  


637-4222 
637-4300 
uchs@ge.com 


mments in re
 Proposed Ru


d the lists of e
ocus controls


d the Comm
 CCL “clearer


d “tiered” syst
uch as “critic
fail to provide
owledges tha


namic nationa
c criteria and


ical gap.  Tier
dvantage.  Si
a substantia


or a specific t


al 


 N.W. 


  


esponse to 
ulemaking, 
export 
s on the 


erce 
r” for 
tem suffers 


cal,” 
e much 
at the U.S. 
al security 


d 


r 1 items 
milarly, 
l 


tier, but not 







 
 
Mr. Timothy Mooney  
Office of Exporter Services, Regulatory Policy Division 
February 7, 2011 
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the other, it is unclear how the item would be classified.  For example, if an item is almost exclusively 
available from the United States, but it only provides a significant or substantial advantage, it appears 
the item would not satisfy the criteria for any tier.  There should be a more logical system for classifying 
items against both availability and capability criteria. 
 
Foreign Availability 
 
The foreign availability analysis should be based on a wide definition of comparable or competitive 
products that examines capabilities of products, in addition to their availability.     
 
Licensing Policy 
 
GE believes that changes to the export licensing policy under this initiative, to the extent that it differs 
from the current policy, should not impose new restrictions on previously authorized activities.  For 
example, previously authorized exports of technology should continue to be authorized in the same 
manner, and not be subject to more stringent controls. 


Application of the Tier Criteria 


As will be discussed in more detail below, ECCNs 2B352, 2E001, 5A002, 5A992, 5D002, and 5D992, 
9E003.a.2, 9E003.a.4, 9E003.a.8 and 9E003.h should not be treated as Tier 1 items.  Because the 
products included thereunder are widely available in other parts of the world, they do not meet the Tier 
1 criteria as “critical to maintaining a military or intelligence advantage for the United States and 
almost exclusively available from the United States.” 


a. ECCN 2B352. 


Membrane filtration equipment, parts, and components: such items and related technology are 
available from Indian companies such as Bangalore Biotech Labs Pvt. Ltd., Millipore (INDIA) Pvt. Ltd., 
Pall India Pvt. Ltd.; Chinese companies such as Pall China (Changchun), Sartorius Stedim Biotech 
(Beijing) Co. Ltd., Millipore China Ltd., and Argentine companies such as MPH Eng. S.R.L.   


b. ECCN 2E001. 


Bioreactor units, parts, components, and technology: Such items and related technology are available 
from Indian companies such as Bangalore Biotech Labs Pvt. Ltd., Millipore (INDIA) Pvt. Ltd., Pall India 
Pvt. Ltd., Sartoris Stedim India Pvt. Ltd.; and Chinese companies such as Sartorius Stedim Biotech 
(Beijing) Co. Ltd., AmProtein-China Inc., and Thermol China Corp. 


c. ECCNs 5A002, 5A992, 5D002, and 5D992. 


Information security systems, equipment, and components, as well as encryption 
software/sourcecodes and other information security software: This equipment, particularly the light 
encryption products under ECCNs 5A992 and 5D992, are can be purchased in numerous other 
countries and a correspondingly low national security advantage.    


 


d. ECCN 9E003.a.2.  
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 Multiple dome combustors: Engines with multiple dome combustors have similar performance 
to other types of combustors.  Although multiple dome combustors are used on a single GE 
commercial engine line, they are not currently used on any U.S. military engines.    
 


 Combustors incorporating thermally decoupled liners: While preferred by some engine 
manufacturers, inclusion of a thermally decoupled liner is driven by engineering design 
preference rather than operating performance.  This type of combustor does not confer a 
military advantage and the technology is available to manufacturers outside of the United 
States (Rolls Royce). 
 


 Combustors incorporating non-metallic liners or shells: Combustors incorporating non-metallic 
liners or shells may present additional performance capability in certain cases, but the primary 
combustor advantage is generated by the combustor liner material rather than the combustor 
design.   


e. ECCN 9E003.a.4.    


Uncooled turbine blades and associated components:  The techniques for design of uncooled turbine 
blades and associated components are common to lower temperature parts, but use higher capability 
materials. The limiting technology is the single crystal/ directionally solidified alloys1 used in the 
production of these components. Design techniques for uncooled turbine blades and associated 
components are widely available at various international turbomachinery companies, including 
SNECMA in France, Rolls Royce in Great Britain, MTU in Germany, AVIO in Italy and IHI and Honda in 
Japan.  


f. ECCNs 9E003.a.5 and 9E003.c. 


Heat transfer technology for cooling of hot gas flowpath components of land-based heavy-duty 
industrial gas turbines used for electricity generation:  This technology is available outside the United 
States, particularly for power generation turbines.  Most hardware geometry is currently not export 
controlled, as it is difficult to control access to the hardware once the machines are in the field and 
part/turbine exports normally do not require a license.  GE Energy submits that this technology is likely 
available in other countries, such as India, Russia and China, with advanced technical competencies. 


g. ECCN 9E003.h.  


“Development” or “production” “technology” for deriving the components/functional 
requirements/control algorithms necessary for the “FADEC system” to regulate engine thrust or shaft 
power: Since the FADEC introduction in the 1980s most aircraft have been powered by engines 
controlled by FADEC and have been installed on aircraft made by engine manufacturers in the U.S., 
Europe, Canada, Brazil, and Asia.  Similarly, engine development and technical data (both FADEC 
hardware and software) is also widely available throughout the world.   
 


Further Opportunity to Comment 


Finally, it is important to note that it is nearly impossible to evaluate the potential tiers without 
understanding the consequences of placement in individual tiers, i.e., the licensing policy.  After the 


                                                           
1 Controlled by 9E003.a.1, and 9E003.a.5.   







 
 
Mr. Timothy Mooney  
Office of Exporter Services, Regulatory Policy Division 
February 7, 2011 
 


4 
 


proposed licensing policy for each tier has been published, GE respectfully requests that exporters be 
given an opportunity to comment on the specifics of the tiers in general, and with regard to the 
application on particular items. 


In conclusion, we appreciate the opportunity to provide comments on the Proposed Rule.  Please do 
not hesitate to contact the undersigned if you have any questions. 
 
Sincerely, 
 
/s/ 
 
Carol Fuchs 
Counsel, International Trade Regulation 
International Law & Policy 
General Electric Company 
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Washington, DC 20230 
  
RE:  Notice of Inquiry—CCL 
 
Dear Mr. Mooney: 
 
On behalf of AMT - The Association For Manufacturing Technology, I appreciate 
the opportunity to submit comments on the Administration’s export control initiative, 
specifically on the December 9, 2010 Federal Register notice requesting input on the 
proposed 3-tier control list. 
 
AMT represents U.S.-based manufacturing technology companies. Our members 
provide the tools that enable production of all manufactured goods. Their products 
cover the entire range of manufacturing – design, automation, material removal, 
material forming, assembly, inspection and testing, plus communications and 
control.  They are the “engine” driving innovation and economic growth. They are 
also critical to a strong defense industrial base. 
 
Over the last 30 years, the machine tool industry, like many industries, has changed. 
What was once a thriving industry that led the world in exports, now trails behind 
several of its foreign competitors. Technology, globalization, and changing 
economies undoubtedly played a role in this decline, but most of it can be attributed 
to the unlevel playing field on which our companies must compete. While some may 
find it inconceivable that our own government contributes to this inequity, it is 
nevertheless the case. One glaring example is our Cold War-era export control 
policy, particularly as it relates to five-axis machine tools. 
 
In order to modernize the current system, AMT recommends the following: 
 


 Refer and reconsider MPETAC export control proposals submitted over the 
last two years. 


 
 The vast majority of five-axis machines should be removed from the control 


list. Five-axis CNC machine tools that are controlled should be classified 
with a designation no more rigorous than that of Tier 3.  


 
 All items currently controlled under ECCNs 2B001 through 2B009, 


inclusive, should be placed at Tier 3. 
 


 The language for ECCN 2B001.b.2 should be changed from “Five or more 
axes which can be coordinated simultaneously for “contouring control” to 
“Five or more axes which can be coordinated simultaneously for “contouring 
control” and having all linear axes less than two meters travel.”  This 
additional language will provide for the decontrol of large machine tools.   
 


 
7901 WESTPARK DRIVE, McLEAN, VIRGINIA 22102-4206 PHONE 703-893-2900 FAX 703-893-1151 


E-MAIL AMT@AMTonline.org  •   www.IMTSNET.org 



mailto:AMT@AMTonline.org

http://www.imtsnet.org/

http://www.imtsnet.org/





Mr. Timothy Mooney  
February 7, 2011 
Page 2 
 


Alternative language could read: 
 
Five or more axes which can be coordinated simultaneously for "contouring control"- 
having any of the following: 
 
a. Positioning accuracy with "all compensations available" equal to or less (better) 


than 9 µm according to ISO 230/2 (1997) or national equivalents along any linear 
axis; or 


b. Positioning accuracy with "all compensations available" equal to or less (better) 
than 16 µm in any 2 meter incremental length of travel along any linear axis 
greater than 2 meters according to ISO 230/2 (1997) or national equivalents; 


 
There is irrefutable evidence that five-axis machine tools are widely available in the global 
market and should, therefore, be decontrolled. A 2009 Commerce Department study entitled 
“Critical Technology Assessment: Five-Axis Simultaneous Control Machine Tools” (July 2009) 
confirmed what AMT has argued for years. It concluded, based not only on industry data but also 
on the U.S. Government’s own observations and investigations, that there is indeed a significant 
number of foreign suppliers of five-axis machines and that they are making such machines 
available to customers in markets that U.S. companies cannot. China is a prime example. 
 
The study went on to reveal that there is also a significant number of indigenous Chinese and 
Taiwanese companies that are capable of producing both five-axis machine tools and the five-
axis numerical controller necessary to implement the sophisticated software of modern 
manufacturing. Specifically, the report concluded that “Foreign availability of certain five-axis 
simultaneous control mills, mill/turns, and machining centers controlled under ECCN 2B001.b.2 
exists to China and Taiwan” and that “both countries have an indigenous capability to produce 
five-axis simultaneous control machine tools with linear positioning accuracies comparable to 
the United States.”  The Commerce Department study found that there was sufficient evidence 
that five-axis CNC machine tools had all the characteristics necessary to make a finding of 
foreign availability under the statute.  Five-axis machines are available-in-fact, from non-U.S. 
sources, and from non-export control regime sources, in sufficient quantity and of comparable 
quality.  At the 2008 International Manufacturing Technology Show held in Chicago, at least one 
company from China actually displayed and demonstrated a five-axis machine tool on the trade 
show floor which was immediately available for production and shipment to customers 
worldwide.   
 
Unfortunately, 18 months have lapsed since the issuance of the report, and no actions have been 
taken to decontrol the sales of five-axis machine tools to China, nor has there even been an 
easing of the licensing burden in light of this authoritative government study. We appreciate the 
Administration’s current efforts to revise and update the export control lists and urge Commerce 
to reconsider its own recommendations, cited below and taken in summary form from that 2009 
study:   
 


 Encourage producers and distributors to identify or develop anti-tampering and anti-
diversion features for their machine tools that can be utilized to mitigate concerns of 
machine tool misuse or diversion after export to facilitate interagency review of license 
applications to sensitive destinations; 


 
 Amend the EAR to allow the export of five-axis simultaneous control mills, mill/turns, 


and machining centers of certain precision accuracies controlled by ECCN 2B001.b.2 
with foreign availability to controlled countries under license exception or similar-type 
authorization, and work with international partners (via the Wassenaar Arrangement and 
the Nuclear Suppliers Group) to modify the existing multilateral export control of five-
axis simultaneous control machine tools by adding a linear positioning accuracy control 
parameter, while working towards a better capability measure of this technology (e.g., 
volumetric accuracy); 
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 Improve communication between U.S. companies and U.S. export licensing officials to 
decrease processing times of license applications for exports destined to China; and  


 Monitor, on a routine basis, the competitive position of U.S. machine tool producers to 
support critical industrial base needs. 
 


Additionally, AMT received input from its member companies that are incorporated into this 
overall response. Comments fell into three broad areas: 
 


 The problem with U.S. export regulations is that it is difficult for American companies to 
export products that our global customers can easily buy from our foreign competitors, 
even though we are all operating under the same Wassenaar Arrangement. 


 
 The U.S. export licensing process is both cumbersome and time consuming.  Sales have 


been lost, sometimes after the item has been manufactured, because the export license 
was not approved in a timely manner.  Basically, the U.S. export licensing process is a 
trade barrier. 


 
 U.S. companies have either moved development operations to other countries, or are 


contemplating doing so, so that they can receive export licenses more quickly and avoid 
the U.S. system.  This results in U.S. job loss, off-shoring of manufacturing capabilities 
and technology loss to other countries, weakening the U.S. industrial base and overall 
national security.     


 
Attachments providing additional data are also included.  
 
Thank you for the opportunity to provide this input. AMT’s staff stands prepared to assist the 
Department of Commerce in its continued efforts to reform and modernize our export control 
system.  Please contact Amber Thomas (703-827-5230) or Jeff Bond (703-827-5293) for 
additional information or comment on these recommendations. 
 
Regards, 
 
 
 
 
Douglas K. Woods 
President 
 
 
Attachments: 
 
1) Critical Technology Assessment: Five-Axis Simultaneous Control Machine Tools (7/2009) 
2) Metalworking Insiders Report, January 10, 2011 
3) USA Export License Requirements – Ingersoll Machine Tools, Inc., Rockford, Illinois 



http://www.bis.doc.gov/defenseindustrialbaseprograms/osies/defmarketresearchrpts/final_machine_tool_report.pdf

http://www.amtonline.org/amt_items/MIR1_10_11.pdf

http://www.amtonline.org/amt_items/Export_Licenses_AFP_090716.pdf
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Sent via email to:  publiccomments@bis.doc.gov     


 


Regulatory Policy Division 


ATTN:  Notice of Inquiry -- CCL 


Bureau of Industry and Security 


Room 2705 


U.S. Department of Commerce 


Washington, DC 20230 


RE:  Federal Register: December 9, 2010 (Volume 75, Number 236)  


 


Commerce Control List: Revising Descriptions of Items and Foreign Availability 


Dear Sir or Madam:  


TechAmerica would like to thank the Department of Commerce and the interagency task 


force for the tremendous amount of work that has been done so far in support of the 


Administration‟s Export Control Reform Initiative.  TechAmerica fully supports the 


overarching goals of: 


 


 A three tiered system; 


 Creation of a “bright line” between the two current control lists to determine 


which list an item is controlled on; and 


 The two lists are structurally aligned so that they can potentially be combined into 


a single list of controlled items 


We also endorse the development of a “positive list” which describes controlled items 


using objective criteria (e.g., technical parameters such as horsepower or microns) rather 


than broad, open-ended, subjective, generic, or design intent-based criteria.   


TechAmerica appreciates the opportunity to comment on this and forthcoming proposed 


regulations.  The involvement of industry in the reform effort will ensure the resulting 


export control system is streamlined in a way that more effectively addresses national 


security concerns in an era of globalization, while making the system more transparent 


and efficient for the government and regulated community.  



mailto:publiccomments@bis.doc.gov
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Please accept our comments below which include policy principles, criteria for 


controlling end items, parts and components and technology and software.  In addition, 


we include specific comments on how the descriptions of items controlled on the 


Commerce Control List (CCL) of the Export Administration Regulations (EAR) could be 


more clear and positive, as well as “tiered” in a manner consistent with the control 


criteria the Administration has developed as part of the reform effort.  The notice also 


requests comments on the degree to which a controlled item provides the United States 


with a critical, substantial, or significant military or intelligence advantage; and the 


availability of the item outside certain groups of countries.   


 


Policy Principles 
 


* Consistent with the Administration's goal of avoiding an overly broad and complex 


export control system, the Administration should adopt positive lists that consist only of 


sensitive items that are susceptible to effective control.   The positive list should apply 


only to end items, allowing controls on associated sensitive parts/components, software 


and technology to be applied as specified below. 


 


* To this end, products, equipment, systems, parts, components, software and technology 


that are or will become widely available or accessible, or are otherwise not susceptible to 


effective control, should be classified under EAR99 except under very narrow and 


justifiable circumstances.  Similarly, items should not be subject to Tiers 1-3 controls 


where broad foreign availability or capability exists. 


 


* Restructure the CCL to align with the format of the revised USML.  In particular, a 


CCL category should focus primarily on identification of end items that produce a 


significant, substantial or critical military or intelligence advantage.  Parts, components, 


technology or software would only be subject to control as a subcategory of a listing for 


an end item, but only if they are peculiarly responsible for the specific features of the end 


item that produce a military or intelligence advantage (see specific criteria below).   


 


* Considerations that should inform the Administration's proposed criteria for placing 


items within the 3-tier control structure should include: 


 


 An application of foreign availability that includes whether equivalent foreign 


items and capabilities exist, as well as other relevant factors, including but not 


limited to the degree to which an item is available or accessible through 


commercial channels outside the U.S. 


 Tier 1 and 2 controls should apply to items that have an inherent military or 


intelligence capability.  In particular, the controls should apply to items with 


functions/capabilities that are peculiarly responsible for critical or substantial 


military/intelligence applications. 


 All other items subject to control under the 3-tiered structure should fall under 


Tier 3. 
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 Items where companies hold CCATs or other rulings indicating products are 


EAR99 should continue to stand since items don't fall under any of the Tiers on 


the new control list.   


 Ensure that positive control list parameters for sensitive end items are predicated 


upon precise, clear, objective and positive criteria. If control metrics for an item 


cannot be articulated in objective, unambiguous and positive standards, the items 


should not be subject to Tier 1-3 controls. 


 


* Technical export control parameters should be continuously reviewed with a view 


toward swiftly updating those parameters that are overtaken by technological advances, 


wide availability and foreign availability. 


 


* The new 3-tier list structure should contain descriptions and criteria that avoid 


subjecting items to export controls that are more stringent than they are today.  In 


addition, the removal of terms like “specifically designed” should not result in the 


broadening of controls. 


 


* The new export control system should comport with multilateral agreements and 


disciplines. 


 


Criteria for Controlling End Items 
 


* An end item should only be controlled within the 3-tiered CCL structure if it possesses 


characteristics that are directly related or essential to the creation of a critical, substantial 


or significant military- or intelligence-related advantage.   Such items are contemplated in 


the Wassenaar Sensitive and Very Sensitive lists. 


 


* An end item should fall under EAR99 if it is not directly related or essential to the 


creation of a military/intelligence advantage.   


 


* An end item should also fall under EAR99 if it meets the wide availability, 


controllability and broad foreign availability guidelines stated in the second policy 


principle above.  For example, scalar computers should fall under EAR99, given the 


broad foreign availability of such computers and advanced capabilities that exist outside 


the U.S., including China (see www.top500.org). 


 


Criteria for Controlling Parts and Components 


 


* Parts and components, such as semiconductors, should not be subject to a separate 


control category, but rather should be controlled in association with the end products, 


systems or equipment in which they are to be incorporated. In that case, the parts and 


components should only be controlled when peculiarly responsible for the specific 


features of an end item that produce a military or intelligence advantage
1
. 


                                                 
1
 Inconsequential characteristics such as radiation tolerance, quality screening, packaging, and temperature 


resistance should not be considered “peculiarly responsible” for the features of a military or intelligence 


end item and should not trigger control for semiconductors or integrated circuits.   



http://www.top500.org/
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* Parts/components that are not general purpose, or are not generally commercially 


applied, should fall within Tier 3 if they are: (1) specially designed for (i.e., used 


exclusively in) a defense article; and (2) peculiarly responsible for enabling 


military/intelligence applications.  In the area of integrated circuits, only those devices 


considered by the industry as either application specific ICs (JEDEC definition of 


an “ASIC”) or "custom" ICs (an integrated circuit developed or produced to conform to a 


single customer's unique requirements) and are peculiarly responsible for enabling 


military/intelligence applications should be controlled on the CCL and fall within Tier 3 


when peculiarly responsible for the specific features of an item that produce a military or 


intelligence advantage. Parts/components should not fall within Tiers 1 or 2, given their 


inability to make a military/intelligence contribution without first being incorporated into 


downstream products, systems or equipment. 


 


* Parts/components that are general purpose or generally commercially applied, including 


ICs that are not ASICs or "custom" ICs, should be classified as EAR99.  General purpose 


parts/components by themselves have no inherent military or intelligence capability; in 


addition, parts/components that are generally commercially applied are civilian in 


character and, hence, cannot by definition be peculiar to military or intelligence 


applications.   


 


* Parts and components that meet the wide availability, controllability and broad foreign 


availability guidelines stated in the second policy principle above should fall under 


EAR99. 


 


Criteria for Controlling Technology and Software 


 


* Software and technology should only be controlled within Tiers 1-3 to the extent they 


are peculiarly responsible for enabling a feature of an end item that provides a critical, 


substantial or significant military- or intelligence advantage. 


 


* Software and technology that are general purpose or generally commercially applied 


should be classified as EAR99.  General purpose software and technology by themselves 


have no inherent military or intelligence capability; in addition, software and technology 


that are generally commercially applied are civilian in character and, hence, cannot by 


definition be peculiar to military or intelligence applications. 


 


* Software and technology subject to the EAR that meet the wide availability, 


controllability and broad foreign availability guidelines stated in the second policy 


principle above should fall under EAR99.      


 


* Tier 1-3 controls should not apply to “use” technology, including technology that is the 


minimum necessary for the installation, operation, maintenance (checking) and repair of 


those items which are not controlled or whose export has been authorized. 
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Definitions 


 


For purposes of the above architecture, TechAmerica believes that the terms parts, 


components and end items should be defined as follows: 


 


Part/Component – An input, part, piece, subassembly or ingredient of an end item. 


 


End Item – A final combination of components/parts, and/or materials in the form of a 


product, system or piece of equipment that is ready for its intended use (e.g., ship, 


aircraft, magnetometer, launch vehicle, marine acoustic system, milling machine). 


 


TechAmerica strongly believes that the U.S. government must take bold steps to achieve 


its goal of comprehensive and fundamental reform of the export control system.  This 


goal includes creating a more effective system that focuses controls on fewer, more 


critical items.  The government can accomplish this objective in large measure by 


adopting the above policy principles and control criteria as it adapts the Commodity 


Control List to a tiered export control structure.  TechAmerica hopes that fundamental 


reform grounded in our principles and criteria is realizable in the near term.  In the event 


a protracted period for achieving fundamental reform becomes necessary, our members 


believe it is essential to ensure that the incremental reforms in the attached appendix are 


implemented on an interim basis in the short term. 


 


TechAmerica would like to thank the Department of Commerce for the opportunity to 


provide comments on Export Control Modernization and this specific Federal Register 


Notice regarding the Commerce Control List:  Revising Descriptions of Items and 


Foreign Availability.  It is important to note that these comments are not comprehensive, 


and we fully expect to provide the Commerce Department with further recommendations 


in response to future proposal rulemakings and through other channels. 


 


Sincerely, 


 
Ken Montgomery 


Vice President, International Trade Regulation 


 


 


 


 


 







6 


 


APPENDIX 
 


 


As stated in our response to the December 9, 2010 Federal Register Notice requesting 


comments on the Commerce Control List,  TechAmerica strongly urges the 


Administration to pursue fundamental reform of CCL-related controls by adopting a 


series of principles and criteria aimed at creating a narrower, more effective system. Until 


such fundamental reform can be accomplished, TechAmerica believes the following 


specific CCL-related recommendations should be adopted as an interim step toward 


comprehensive and fundamental reform. 


 


 


Category 3 


 


Proposal for Tier 3:   


Eliminate Category 3A225 and replace with below: 


 


1. Frequency changers or generators having all of the following characteristics: 


 


a. Multiphase Low Voltage (1000V a.c. / 1500V d.c.) 


output capable of providing a power in the range between  40VA and 50 kVA, 


and 


 


b. Capable of operating at an output frequency over 800 Hz  


  


Remove the following criteria for control from the text: 


● Harmonic distortion as a criteria for control 


● Frequency control better than 0.1[0.2] % 


 


2. Components and software able to circumvent the above condition 1, are controlled. 


 


 


The following would not be included in any Tier: 


 


1. Frequency changers or generators having all of the following characteristics: 


 


a. Multiphase Low Voltage (1000V a.c. / 1500V d.c.) output capable of 


providing a power in the range below 40VA, and 


 


b. Capable of operating at an output frequency at 800 Hz and under during a 


sliding slot of 24 hours are not controlled. 


  


Remove the following criteria for control from the text: 


● Harmonic distortion as a criteria for control 
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● Frequency control better than 0.1[0.2] % - Absolute frequency 


limits are hard coded into the frequency changer firmware and are 


not regarded as user defeatable. 


● Duty cycle limitation should not be used as control criteria since 


some existing applications could be negatively impacted as they 


require longer than 24 hour duty. "Operational time at/above a 


defined target frequency" (similar wording to duty cycle 


limitation) should also not be used as control criteria. 


 


2. Components and software related to condition 1 are not controlled. 
 


ECCN 3D003:  „Physics-based‟ simulation “software” specially designed for the 


“development” of lithographic, etching or deposition processes for translating 


masking patterns into specific topographical patterns in conductors, dielectrics or 


semiconductor materials. 


 


This ECCN is unnecessary as the application of this software resides solely in process-


specific manufacturing equipment used to produce photolithographic masks that are 


already effectively controlled in category 3B.   The cost of this equipment, coupled with 


the costs of supporting the infrastructure, is in the multi-millions of dollars, effectively  


limiting its availability.  Furthermore, 3D003 technology is being taught in universities 


worldwide, providing a basis for foreign availability.  


 


ECCN 3D991:  “Software” specially designed for the “development”, “production”, 


or “use” of electronic devices or components controlled by 3A991, general purpose 


electronic equipment controlled by 3A992, or manufacturing and test equipment 


controlled by 3B991 and 3B992; or “software” specially designed for the “use” of 


equipment controlled by 3B001.g and .h. 


 


Electronic Design Automation (EDA) is the formal name for a suite of software and 


related technology used by designers and engineers for the layout of electronic circuits.  


The EDA design process incorporates multiple steps from idea generation through “tape 


out” of a design that is then translated by software/firmware within fab equipment to 


produce a chip or board. 


 


Core EDA products were decontrolled in the early 1990‟s.  Companies within the 


industry received multiple CCATS listing these products under ECCNs 3D96G and 


EAR99.  Beginning in 2004, in conjunction with a clarification to ECCN 3D003, The 


Bureau of Industry and Security (BIS) began classifying EDA tools under ECCN 3D991.  


Taking a conservative approach, EDA companies have self-classified their suites of 


software tools under 3D991, even though if exported individually, many of the subset 


components would be EAR99 (database managers, GUI translators, design library files 


for EAR99 components such as DRAM and BUS interconnects, etc.).   


 


We take this broader approach in classifying software as 3D991/ 3E991, as 


fundamentally these classifications and EAR99 are both equally subject to the level of 


restrictions described in the General Prohibitions outlined in Part 736 of the EAR.  To 
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break the components out individually creates a bureaucratic structure that has zero effect 


on compliance practice or national security.  


 


We request a modified ECCN 3D991/3E991, identified in Tier 3 of the new category 


structure.   These ECCNs would be modified to include a statement that 3D991 does not 


control Electronic Design Automation software, and 3E991 does not control Electronic 


Design Automation technology.   This would clarify what today is a confusing mix of 


3D991, 3E991 and legitimate EAR99 classifications that exist within the EDA spectrum.  


By reclassifying EDA as EAR99 (as it had been prior to 2004), this also acknowledges 


the broad availability of this software that is being taught in universities and used in 


commercial settings worldwide. 


 


The resultant 3D991/ 3E991 would continue to control the design features of specific 


electronics controlled under 3A991.  However, consistent with TechAmerica‟s 


overarching policy principles, parts/components that today fall under 3A991 are by their 


nature general purpose and generally used in commercial applications, and should be 


classified as EAR99.   3D991 and 3E991 would be limited to software and technology as 


it applies to the remaining 3A992, 3B991 & 3B992 entries. 
 


ECCN 3E001:  "Technology" according to the General Technology Note for the 


"development" or "production" of equipment or materials controlled by 3A (except 


3A292, 3A980, 3A981, 3A991 3A992, or 3A999), 3B (except 3B991 or 3B992) or 3C 


(except 3C992). 


 


Intellectual Property (IP) sold for reuse in chip designs by EDA software companies is 


currently restricted under ECCN 3E001 when the technical attributes exceed certain 


limits.  This IP includes commercially used building blocks such as Analog to Digital 


Converters, and Digital to Analog Converters.  TechAmerica recommends that the 


parameters that trigger control under 3E001 be increased to higher thresholds so that US 


and European companies that produce the IP are not put at a competitive disadvantage 


with the foreign competition that exists outside the Wassenaar countries.  Here is an 


example of a commercially available source for such IP from India: 


http://www.cosmiccircuits.com/adc-listing 


 


The Cosmic Circuits IP catalog contains several IPs which are 12-bit, 125MSPS ADCs, 


currently controlled under EU/US export regulations, section 3A001, 5.a.: 


 


3. a resolution of 12 bit with an output rate greater than 105 million words per 


second; 


 


In the list of products for sale from Cosmic Circuits, there are multiple converters in deep 


submicron nodes (65nm CMOS, for example) that go beyond the export restriction limits 


and are widely available in the market without being subject to US & EU export 


restrictions. 


 


 



http://www.cosmiccircuits.com/adc-listing
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As further evidence that the technical capabilities for these products exist worldwide, 


TechAmerica offers this example of a paper written in China: 


http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=05667791  


 


TechAmerica believes that the current technical limits are outdated and recommends the 


following limits be implemented: 


 


Type of 


Converter 
Minimum 


# of bits 
Maximum 


# of bits 
Current 
Limit 


Proposed 
Limit 


Category 3 


designator 


ADC ≥ 8 < 10 500MHz 2GHz 3A001.a.5.a.1 
ADC ≥ 10 < 12 200MHz 1GHz 3A001.a.5.a.2 
ADC = 12  105MHz 500MHz 3A001.a.5.a.3 


ADC > 12 ≤ 14 10MHz 100MHz 3A001.a.5.a.4 
ADC > 14  2.5MHz 25MHz 3A001.a.5.a.5 


DAC ≥ 12  10 ns 5 ns 3A001.a.5.b 


 


ECCN:  3E002:  Given the increasing capability of widely available commercial devices 


and the means to produce them around the world, we recommend that the language of the 


3E002 header reading “access width of 32 bits or more” be changed to read “access width 


of more than 64 bits.” 


ECCN:  3A991.a.1:  If the entry for 3A991 is not eliminated as proposed above, given 


the increasing capability of widely available commercial devices we recommend that two 


elements of this entry be updated.  5 GFLOPS should be increased to 200 GFLOPS.  The 


“arithmetic logic unit of 32 bits or more” is also too restrictive since many commercial 


products already have a 64-bit arithmetic logic unit.   Hence, the 32-bit level should be 


increased to > 64 bits.  Refer to Part 744.17 below. 


 


Part 744.17 


RESTRICTIONS ON CERTAIN EXPORTS AND REEXPORTS OF GENERAL 


PURPOSE MICROPROCESSORS FOR “MILITARY END-USES” AND TO 


“MILITARY END-USERS” 


(a) General prohibition 


In addition to the license requirements for antiterrorism reasons set forth in part 742 of 


the EAR, you may not export or reexport commodities described in ECCN 3A991.a.1 on 


the CCL(“microprocessor microcircuits”, “microcomputer microcircuits”, and 


microcontroller microcircuits having a processing speed of 5 GFLOPS or more and an 


arithmetic logic unit with an access width of 32 bit or more), without a license if, at the 


time of the export or reexport, you know, have reason to know, or are informed by BIS 


that the item will be or is intended to be used for a „military end use,‟ as defined in 


paragraph (d) of this section, in Country Group D:1 (see Supplement No. 1 to part740 of 



http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=05667791
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the EAR); or by a „military end-user,‟ as defined in paragraph (e) of this section, in 


Country Group D:1. This license requirement does not apply to exports or reexports of 


items for the official use by personnel and agencies of the U.S. Government or agencies 


of a cooperating government. See §740.11(b)(3) of the EAR for definitions of “agency of 


the U.S. Government” and “agency of a cooperating government”. 


As a more general matter, it is essential that removal of “specifically designed” or other 


terms deemed to be too subjective not result in additional or more restrictive Category 3 


controls, whether related to radiation-hardened IC‟s, temperature resistant devices or 


other Category 3 items. 


Category 5 
 


Encryption products that are customized for military end use should be controlled in Tier 


2.  Encryption products that are custom-designed and/or that are unilaterally available in 


the U.S. should be controlled in Tier 2. 


 


Products containing encryption as a primary function that use non-standard encryption 


should be controlled at Tier 3.  Products with encryption that have encryption as a 


primary function that use standard algorithms such as SSL should be controlled at Tier 3. 


 


To show that encryption products have foreign availability a company may submit data 


that can be validated such as a white paper, a published study or a reference to publicly 


available information on the Internet.  BIS should be required to follow up with the 


company in a specific time frame to either agree that the data meets foreign availability 


definition, to request further clarifying information, or to disagree that there is a case for 


foreign availability. 


 


As an example of foreign availability of encryption, we point to the fact that many 


countries have a practice of requiring use of proprietary indigenous encryption algorithms 


in order to qualify for public procurement. China‟s practice of requiring 


use of unique national encryption algorithms to be eligible for sale to government 


agencies – the CCC requirements -are outlined in the following article- 


http://news.techworld.com/security/3222207/china-encryption-rule-could-block-


computer-makers-from-market/?olo=rss. 


 


Another example is China‟s Wired Authentication and Privacy Infrastructure (WAPI) 


case of 2004 where the government of China required Wi-Fi equipment to include a 


Chinese proprietary security standard only available for inclusion by Chinese companies.  


 


In addition, the government of China is engaged in an “Indigenous Innovation” campaign 


to encourage the growth and development of Information and Communications 


Technology (ICT) including its own software and operating systems sector.   China is 


promoting not only its own encryption but its own operating systems for personal 


computers and mobile phones that are not subject to US reviews or controls.  As China 


drives to expand its market for IT products outside of China, such as Chinese mobile 


phones sold in India and elsewhere, the US visibility to encryption code will diminish.  



http://news.techworld.com/security/3222207/china-encryption-rule-could-block-computer-makers-from-market/?olo=rss

http://news.techworld.com/security/3222207/china-encryption-rule-could-block-computer-makers-from-market/?olo=rss
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Refer to the following article for additional details:  


http://www.tradingmarkets.com/news/stock-alert/msft_china-s-2-homegrown-os-got-


integrated-rivaling-microsoft-1374891.html  


 


In addition TechAmerica recommends changes to 5E001 b.3 and b.4: 


 


5E001 technology 


 


b.3. “Technology” for the “development” of digital cellular radio base station receiving 


equipment whose reception capabilities that allow multi-band, multi-channel, multi-


mode, multi-coding algorithm or multi-protocol operation can be modified by changes in 


“software”; 


 


b.4. “Technology” for the “development” of “spread spectrum” techniques, including 


“frequency hopping” techniques. 


 


Digital cellular radio is defined in international standards bodies.  US companies serving 


global commercial markets must implement those standards.  Standards-based technology 


should be excluded from this control.   Any other country or foreign company can 


implement these standards themselves since they are in the public domain. 


 


 


Category 6 


 


Charge coupled devices (CCDs) have been used for over 40 years to detect low light in a 


variety of end equipment applications. A variant of CCDs, electron-multiplying CCDs 


(EMCCDs), were developed over ten years ago. Both CCDs and EMCCDs should be 


treated as a part or component that is general purpose or generally commercially applied 


in low-light end applications, such as scientific, medical and commercial end 


applications, as well as certain dual-use end applications. These multiple end applications 


include endoscopy, in vivo cancer analysis, spectroscopy, microscopy, material analysis, 


SC QC analysis, pharmaceutical drug testing, and low light surveillance and 


security cameras. 


  


Consistent with TechAmerica's overarching policy principles, parts/components that are 


general purpose or generally commercially applied should be classified as EAR99. 


General purpose parts/components by themselves have no inherent military or 


intelligence capability; in addition, parts/components that are generally commercially 


applied are civilian in character and, hence, cannot by definition be peculiar to military or 


intelligence applications.  This is true with respect to EMCCD sensors. 


  


Certain items potentially controlled under Category 6 of the CCL should not be 


controlled under any Tier of either the USML or CCL because they are general purpose, 


are generally commercially applied and are not: (1) specially designed for (i.e. used 


exclusively) a defense article; and (2) peculiarly responsible for enabling 


military/intelligence applications.   



http://www.tradingmarkets.com/news/stock-alert/msft_china-s-2-homegrown-os-got-integrated-rivaling-microsoft-1374891.html

http://www.tradingmarkets.com/news/stock-alert/msft_china-s-2-homegrown-os-got-integrated-rivaling-microsoft-1374891.html
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Alternatively, if any such general purpose or commercially applied items are to be 


controlled under any Tier, clear performance based control parameters should be utilized 


to control these items, including those that are specifically designed to achieve charge 


multiplication, such as EMCCDs.  


  


The following entry, which is based upon certain control parameters mutually agreed to 


by the U.S. and other Wassenaar members during the 2007 Wassenaar Plenary, is taken 


from the current Wassenaar Control List. However, to date, the US Government has yet 


to implement in the CCL this specific change to the Wassenaar Control List, which was 


mutually agreed upon at the behest of the US Government in 2007. Therefore, at a 


minimum, the specific entry below should be added immediately to the 


existing CCL. Importantly, the addition of this specific entry to the CCL would result in 


an export control status that would be consistent with the control status of these items 


already put in place by other Wassenaar members, such as the UK and Japan.  


  


********************************************************* 


 


6. A. 2. a. 3. g. Non-"space-qualified" "focal plane arrays" having all of the following:  


  


1. Individual detector elements with a peak response in the wavelength range exceeding 


400 nm but not exceeding 900 nm;  


  


2. Specially designed or modified to achieve 'charge multiplication' and having a 


maximum "radiant sensitivity" exceeding 10 mA/W for wavelengths exceeding 760 nm; 


and  


3. Greater than 32 elements.  


In addition, based upon advancement in technologies, this above CCL entry should be 


broken down into two specific CCL entries, one of which should cover only those focal 


plane arrays "having a maximum "radiant sensitivity" exceeding 35 mA/W for 


wavelengths exceeding 760 nm" and are back thinned or based upon a back-illuminated 


sensor architecture. The second entry should cover those focal plane arrays "having a 


maximum "radiant sensitivity" exceeding 10 mA/W but less than 35 mA/W for 


wavelengths exceeding 760 nm" and are not back thinned or not based upon a back-


illuminated sensor architecture.  


These separate entries should be created based upon the fact that sensors based upon 


back-illuminated architectures are better suited for end applications that require higher 


sensitivity and greater quantum efficiency values. Back-illuminated versions of EMCCDs 


exhibit substantially broader and higher quantum efficiency values than front-illuminated 


EMCCDs. See the following sources for additional technical background. 


http://www.e2v.com/news/breakthrough-back-illuminated-ccd-and-emccd-detector-


technology-sets-a-new-standard-for-sensitivity-/      



http://www.e2v.com/news/breakthrough-back-illuminated-ccd-and-emccd-detector-technology-sets-a-new-standard-for-sensitivity-/

http://www.e2v.com/news/breakthrough-back-illuminated-ccd-and-emccd-detector-technology-sets-a-new-standard-for-sensitivity-/
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 http://learn.hamamatsu.com/articles/emccds.html     


 http://www.stanfordcomputeroptics.com/t-iccd-and-emccd.html 


Tier 2 controls should only apply to those items that are based upon back-illuminated 


architectures and have a maximum "radiant sensitivity" exceeding 35 mA/W for 


wavelengths exceeding 760 nm. All other items in this category should be either EAR99 


or only subject to Tier 3 controls. 


 


 



http://learn.hamamatsu.com/articles/emccds.html

http://www.stanfordcomputeroptics.com/t-iccd-and-emccd.html






                                                                            
                 


                    Legal and Compliance 
    20501 Seneca Meadows Parkway  


                  Suite 130 
                 Germantown, MD  20876 
            


February 7, 2011 
Four (4) Pages Sent via email to:  
publiccomments@bis.doc.gov 
 
Timothy Mooney   
Regulatory Policy Division / Room 2705 
Bureau of Industry and Security 
US Department of Commerce 
1401 Constitution Ave., NW 
Washington, DC  20230 
 


Re:  Revising CCL Descriptions / ECCN Addressed: 1A004 
 
Dear Sir or Madam:  
 
Smiths Group appreciates the opportunity to comment on the proposed changes 
to the Commerce Control List as set forth in the advanced notice of proposed 
rulemaking published in the Federal Register on December 9, 2010.  This notice 
requested public comment on how the descriptions of items controlled on the 
Commerce Control List (CCL) of the Export Administration Regulations (EAR) 
could be more clear and positive, as well as “tiered” in a manner consistent with 
the control criteria the Administration has developed as part of the reform effort.   
 
As a general principle Smiths supports the initiative’s overall goals of: 
 


• A three tiered system; 


• Creating a “bright line” between the CCL and USML to help determine on 
which list an item is controlled; and 


• Aligning the two lists structurally so that they can be potentially combined 
into a single list at a future stage of the reform process.  


We believe that the development of a “positive list” to describe controlled items 
using objective criteria and the elimination of broad, open-ended, subjective, 
generic, or design intent-based criteria from the USML and the CCL will support 
the overall goals of export reform.   
 
 







Smiths Detection 
Comments on CCL Review and Revision 
February 7, 2011 
Page 2 of 4 
 
 


4 I. Make ECCN Clearer and More Objective: ECCN 1A00
 
The Smiths Detection business unit of Smiths Group manufactures and exports a 
range of products including nuclear, chemical and biological detection systems 
that are controlled under ECCN 1A004.c.3 because they detect or identify 
“Chemical Warfare Agents.”   
 
The relevant parts of ECCN 1A004 provide as follows: 
 


1A004 Protective and detection equipment and components, not specially 
designed for military use, as follows (see List of Items Controlled). 
…  . 
c.     Nuclear, biological and chemical (NBC) detection systems, specially 
designed or modified for detection or identification of any of the following, 
and specially designed components therefor: 
 
     c.1. Biological agents 'adapted for use in war'; 
      
     c.2.  Radioactive materials 'adapted for use in war'; or 
      
     c.3.   Chemical warfare (CW) agents; 


 
The EAR does not, however, provide a definition of what is considered a 
chemical warfare agent.  We presume that, at a minimum, chemicals listed in 
Category XIV of the USML would qualify as chemical warfare agents because 
they have been identified by the U.S. government as being specifically designed 
for military applications.  What is less clear is whether the phrase “chemical 
warfare agents” is meant to include precursor chemicals listed in ECCNs 1C350 
or 1C355.   
 
We believe a case can be made for differentiating between “chemical warfare 
agents” and 1C350 chemicals by examining the existing language in 2B351 
which covers toxic gas monitoring systems that are designed for use in chemical 
plant environments.  This ECCN distinguishes between the two when it uses the 
operative conjunction “or” in the following description: “Designed for continuous 
operation and usable for the detection of chemical warfare agents OR chemicals 
controlled by 1C350 at concentrations of less than 0.3mg/m2.” (Emphasis added)  
This description is instructive because of the distinction between “chemical 
warfare agents” on the one hand and 1C350 chemicals on the other.  This 
indicates 1C350 precursors are different than “chemical warfare agents.”   
 
We believe Commerce should clarify the definition of “chemical warfare agent.”  
One option would be for it to add language to 1A004.c.3 that specifically 
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references chemicals listed in Category XIV of the CCL.  Alternatively Commerce 
could add a technical note to the ECCN.   
 
 


II. Tiering Methodology and Application to ECCN 1A00
 
We believe that the Administration’s Tiering methodology applies very well in the 
ECCN 1A004 context.  ECCN 1A004 controls, inter alia, equipment that detects 
nuclear, biological, and chemical warfare agents and materials as well as trace 
detection systems used to identify the presence of certain explosives.  Similar 
equipment is controlled under Category XIV(f)(2) of the USML.  Though the 
substance being detected may be something that has been “adapted for use in 
war” the equipment itself will still fall under 1A004 so long as it is not something 
that is built to used the field of battle (e.g., ruggedized).  
 
We propose the following three Tiers which are in accordance with the criteria 
listed in the Federal Register notice and other material regarding the 
Administration’s export reform initiative:   
 


Tier 1  
 
Smiths Detection concedes that there is some detection equipment with 
capabilities and characteristics that afford tactical advantage for detecting toxic 
agents in the field of battle by the military.  The difference between these items 
and those sold to other end-users such as police forces and emergency 
responders is that the military versions are ruggedized to withstand battlefield 
conditions.  In some cases key parts, components or both are radiation hardened 
or designed to withstand EMP attacks.  This type of equipment is also configured 
to detect chemical warfare agents listed in Category XIV of the USML.  Such 
equipment can provide a critical military advantage and would logically fall under 
current USML Category XIV(f)(2).   
 
For purposes of ECCN 1A004 a split between Tier 1 and Tier 2 should mirror a 
split between USML and CCL controls.  In other words today Tier 1 of 1A004 
would be empty because it is where Category XIV items will be listed after the 
USML and CCL are combined.  Since 1A004 items are not specifically designed 
for military use and provide little tactical advantage even though they can detect 
toxic agents used in warfare.  They should not be controlled in Tier 1, because 
they lack tactical performance capabilities that would confer an operational 
military advantage.  Only the critical parts and components directly related to the 
additional military performance characteristics of such items should also be 
controlled at this Tier level.  To the extent that parts and components are 
identical to those for Tier 2 items, Tier 2 control should apply. 
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Tier 2 
 
We believe that equipment that can detect and identify chemical warfare agents 
but that which itself does not meet objective performance criteria mentioned 
above that would make them suitable for use in the field of battle should fall 
under Tier 2.  Even though this equipment may be advanced technologically and 
be capable of detecting the chemical warfare agents listed in Category XIV of the 
USML the fact that it would have limited utility in harsh conditions make this 
equipment less significant from a military advantage perspective. However, since 
such items are useful for homeland security and emergency responders or other 
non-tactical military applications, they should be subject to intermediate level of 
export control.  Only critical parts and components directly related to the ability of 
Tier 2 items to detect Category XIV agents should be controlled in Tier 2.   
 


Tier 3 
 
We believe that many non-critical parts and components of items covered by Tier 
1 are a logical fit for Tier 3.  Though these parts and components may go into a 
Tier 1 item on their own they provide very little, if any, strategic military 
advantage.   
 


 Items Not Covered by any Tier 
 
We believe parts and components for Tier 2 items that are not directly related to 
the ability to detect Category XIV agents should not be subject to control, 
because they are generic not responsible for the detection capabilities. 
 


* * * * 
 


Once again we appreciate the opportunity to comment on this advanced notice of 
a proposed rule and we applaud the Administration for moving forward with this 
important initiative.  If you have any questions or would like additional information 
please do not hesitate to contact me at 240-686-2362.  
 
 
Respectfully submitted,  
 
 
 
E.J. Prior 
Compliance Counsel 





				2011-02-07T22:48:57-0500

		E.J. Prior
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February 7,2011


Mr. Timothy Mooney
Office of Exporter Services, Regulatory Policy Division
Bureau of lndustry and Security
U.S. Department of Commerce
1401 Constitution Avenue, N.W., Room 2705
Washington, DC 20230


Re: Notice of lnquiry-CCl lRlN 0694-XA34l


Via email: publiccomments@bis.doc.gov


Dear Mr. Mooney,


This paper is in response to the Bureau of lndustry and Security's (BlS) December 9, 2010 Advance Notice of
Proposed Rulemaking, 75 Fed. Reg. 76,664. lt briefly supplements the comments filed by the General Electric
Company also on this date.


APPLICATION OF THE TIER CRITERIA


ECCNs 9E003.a.3.c and 9E003.c should not be treated as Tier l" items. Because countries other than the US have
these capabilities, they do not meet the second part of the Tier l" criteria as "critical to maintaining a military or
intelligence advantage for the United States and almost exclusively available from the United States."


a. ECCN 9E003.c


The hole-drilling process technology for the holes specified is widely available. The following countries make
machines that can produce these parts: Brazil, ltaly, Korea, Taiwan and others. No US manufacturers make laser
machines for these parts.


b. ECCN 9E003.a.3.c.


"Development" or "production" "technology" for gas turbine engine components made from these composite
rnaterials is the same as that technology required for many non-engine parts made from these same materials.
Therefore, the control of this technology as applied to gas turbine engine components should be at the same level
as that controlled under category L and should not be subject to a Tier L control.


|':"'""',r']' ( "- r?
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Mr. Timothy Mooney       February 7, 2011 
Office of Exporter Services 
Regulatory Policy Division 
Bureau of Industry & Security 
Dept. of Commerce,  
1401 Constitution Ave., NW,  Room 2705 
Washington, DC 20230 
 
ATTN: Notice of Inquiry - CCL 
 
 
Vectron International would like to thank the BIS for allowing it to offer its input in response to 
the Federal Register ANPRM (15CFR Part 774, Docket No. 101112562-0577-01) soliciting 
industry comment and advice for making the CCL a positive list.  
 
Vectron’s input relates to crystals and crystal-based oscillators which are frequency control 
products intended to function as a clock and timing source. Currently references to these types of 
products do occur in the CCL such as: 


- 3A001.b.10. Oscillators or oscillator assemblies 
- 3A001.c.1. Surface acoustic wave and surface skimming (shallow bulk) acoustic wave 


devices 
- 3A001.c.2. Bulk (volume) acoustic wave devices that permit the direct processing of 


signals at frequencies exceeding 6 GHz 
 
As a Frequency Control Product intended for clock/data timing in an electrical circuit, an 
oscillator can be and has been used in various civil as well as end-item defense articles covered 
under multiple potential USML categories such as IV, VII, VIII, XI, XV. Since the current 
USML list is design-intent in its focus  and not a “positive” list, Vectron has had to submit 
several CJ requests for jurisdictional clarification for its oscillator commodities. These are 
commodities with functionality and purpose identical for commercial and military applications. 
Two initial CJ rulings for Vectron’s oscillators that are marketed for military and space 
applications, determined the oscillators to be subject to  Department. of Commerce control (CJ 
251-05, CJ 228-05).  However, two CJ decisions from DDTC ruled Vectron oscillators, exported 
for commercial satellite use to be covered under USML Category XV(e) even though the 
oscillators employ the same design and manufacturing technology as utilized in the commercial 
equivalents (CJ 644-09, CJ 025-10). 
 
Vectron is providing its input as applicable in order to provide your CCL revision team certain 
positive parameters to provide our industry much greater clarity as to appropriate controls. As a 
generic frequency control product that provides a “timing” or “clock” function in many 
electronic circuitry in industrial, military/space and civil applications, Vectron believes 
oscillators do not serve an inherently “military” function. However certain functional 


 







characteristics and capabilities may be viewed as key “differentiators” required for non-civil use 
environment, and to this extent, an appropriate place for such items may be on the CCL. Vectron 
is concurrently providing its comments to the ANPRM for the Department. of State (22CFR Part 
121, RIN 1400-AC78, Public Notice : 7257) 
 
Description of Crystal and Crystal-based Oscillator Commodities: 
 
Vectron’s crystals and crystal-based oscillator product are frequency control products that  
function as clock/data timing devices in electronic circuitry. As a generic frequency control 
source they can be used in a variety of applications both commercial and military.  Crystal based 
oscillators can include various types depending on the stability of the nominal output frequency 
during operation and can include: 
 
Fixed Frequency Oscillators (XO): XO’s provide a fixed frequency output  over stated operating 
conditions. 
Voltage Controlled oscillators (VCXO): VCXOs allow some adjustment of the output frequency 
by means of a control voltage 
Temperature Compensated  Oscillators (TCXO):TCXOs are compensated for temperature and 
provide  tight control of the  output frequency over the operating temperature range within a few 
ppm of the nominal frequency. 
Oven-controlled Oscillators (OCXO): OCXOs are precision devices that provide the tightest 
control of the output frequency typically  at the ppb (part per billion) stability. This is 
accomplished by using a heater circuitry to control the temperature of the internal crystal. 
 
Rationale for listing crystals and crystal oscillators on the proposed “positive” “tiered” list: 


• Crystal oscillators are frequency control product used predominantly in commercial tele-
communications applications but also find use in various industrial, test instrumentation 
and military/space applications. When use for military and space applications however, 
the design and manufacturing assembly process for the oscillator is identical to that used 
in civil applications. Therefore the oscillators designed and sold for military and space 
use are not in any way “specifically modified or designed” for that  purpose, except for 
additional post-production screening and testing (Class B or Class S level screening) that 
may be required to assure their suitability for those applications. 


• Vectron has approved CJ’s that ruled military and space hybrid clock oscillators as EAR-
controlled (CJ 251-05, CJ 228-05). 


• When intended for space applications, oscillators may internally employ radiation-
hardened IC devices procured by Vectron from IC manufacturers, but the radiation 
tolerance levels are under the limits for the five characteristics as specified per ITAR 
121.1, Category XV(d). 


• In the current USML category XV(e), while certain components have been explicitly 
excluded and identified as controlled under EAR1, there is no explicit reference to 


                                                 
1 Category XV(e) enumerates many  space-qualified electronic components that are controlled not on the USML but 
under EAR:  space-qualified Traveling Wave Tubes, microwave solid state amplifiers, microwave assemblies, 
traveling wave tube amplifiers,  photovoltaic arrays, tape recorders, data recorders, telecommunications systems, 
equipment and components not designed or modified for satellite uses, focal plane arrays, laser radar or LIDAR 
equipment. 







oscillators, leaving its jurisdictional status unclear. The CJ 228-05 ruled  Vectron  hybrid 
oscillators  exported for  space use are EAR-controlled but other types of oscillators used 
in commercial telecommunication applications and other civil uses were ruled as ITAR-
controlled (CJ 644-09, CJ 025-10). Vectron believes that oscillators, based on the 
intended function and design and manufacturing technology utilized, do not provide a 
unique, critical or substantial military function and thus should be controlled on the CCL 
unless designed with certain functional attributes that may be required for military (e.g. 
“ruggedized”) uses. In this response to the ANPRM, Vectron has attempted to identify 
such special characteristics that should result in their placement on a positive, tiered list 
(proposed under T3 EAR) per the guidelines recommended in the ANPRM. 
Further, as EAR-controlled items, the CCL would appear to provide the control flexibility 
offered by the CCL for classification, end-use and end-user/destinations for national 
security and mitigation of diversion risks.  


• Crystals and crystal-based oscillators are manufactured and available from several 
foreign sources (non-U.S. aligned or adherent countries). 
Offerings from these foreign sources, deemed comparable in performance to those 
offered by Vectron, are summarized in the table below. 


 
     Table 1 
 


 Product Types 
Source Crystals Crystal 


oscillator 
(XO) 


Crystal 
oscillator 
(VCXO) 


Crystal 
oscillator 
(TCXO) 


Crystal 
oscillator 
(OCXO) 


Vectron International X X X X X 
China (Tai Tien Electronics) :   
http://www.taitien.com.tw 
 


X X X X X 


China (KQT) 
 http://www.kqt.cn 
 


X X X X  


China (54th Institute aka Hebei Yuandong 
Comm.)      http:// www.hebyd.cn 
 


X X X X X 


Chinese Taipei (TXC)                        
http://www.txc.com.tw 
 


X X X X X 


Russia (Morion) 
http://www/morion.com.ru/ 
 


X X X X X 


Magic Crystal, Ltd. 
http://www.magicxtal.com/en/ 


X X X X X 


India (Andhra Electronics Ltd.)  
http://www/andhraelec.com 
 


X X X X X 


India (Centum)      X X X X X 







http://www.centumindia.com/centumrakon
 


 
Web pages listing product offerings with functional capabilities from the sources listed are also 
being provided in Vectron’s submittal. 
 
 
 
 
 
 
 
Vectron’s Proposal for A Positive List of Crystals and Crystal-based Oscillators per the 
Steps & Guidelines in the Commerce ANPRM 
 
A. 
(most likely category: 3A001.b.xxx or a new category under 3A001) 


 
 


- (EAR T3)Crystals and crystal-based oscillators and assemblies specially designed to 
operate under severe environments of space or military that include one or more of these 
performance capabilities: 


o Employing surface  acoustic wave devices  or Bulk-acoustic wave devices or that 
exceed the frequency limits of  3A001.c.1.a or 3A001.c.2 respectively 


o Designed for meeting the rugged environments of space launch or for military 
end-use, capable of surviving 5000G or higher along all three axes 


o With  frequency stability under vibration (“G-sensitivity”) characteristics that 
meet or exceed 0.1 ppb/G along three mutually perpendicular axes when intended 
for military use. 


o Designed for surviving vibration levels exceeding 30 g rms along all three 
directions 


o With  phase noise performance (as defined in 3A001.b.10) meeting or better than 
a floor threshold of -175 dBc/Hz at all offset frequencies over 10 Hz to 500 Hz 


o Assembled with radiation hardened devices with radiation tolerance levels that 
meet or exceed the levels identified per ITAR Category XV(d) 


 
B. Test, Inspection and Production Equipment  


N/A 
C. Materials 


(EAR T3) Specially designed or processed crystals or assembly methods to result in high 
shock and vibration tolerant  crystals and oscillators as outlined in A. 


D. Software 
N/A 


E. Technology 
   (EAR T3)Technology for the design, production and testing of oscillators as outlined in A. 


 







Conclusion 
 
The newly structured CCL with three tiers of controls is very well suited for reexamining crystal 
oscillators and sorting out those which, according the positive technical criteria (as described 
above), would logically fit under a Tier 3 description.  Vectron International is a leading designer 
and manufacturer of these products and has the expertise to assist the USG team tasked with 
rewriting the current CCL.  We look forward to working with you and trust that our positive list 
rewrite suggestions for crystal oscillators will advance your overall objective of converting the 
CCL into a control list that gives clear definition and description to our industry on how U.S. 
export controls will apply once these changes are adopted.  Thank you for the opportunity to 
offer our advice and suggestions.  If you have any questions or comment, please contact : 
 
Ram J. Arvikar, Tel: 603-577-6860; Email: rarvikar@vectron.com 
 
Sincerely, 
 
 
 
 
 
 
Ram J. Arvikar 
Dir. Global Quality & Compliance 
Vectron International 
267 Lowell Road, Hudson, NH 03051 
Tel: 603-577-6860 
Email: rarvikar@vectron.com 
 
 
Attachments Following: Web-sits/pages  with brief information about the foreign sources and 
their advertised capability for the design and manufacture of crystals and oscillator products


  







Information about Morion (Russia) & its crystals and oscillator products 


 
    







Morion 


 







     Morion 
 


 







Magic Crystal, Ltd., Russia 


 







Magic Crystal Ltd., Russia 


 







Magic Crystal Ltd., Russia 


 







Magic Crystals. Ltd., Russia 


 







Information about TaiTien (Taiwan & China) Electronics & its crystals and oscillator products 


 







TAITIEN Electronics 


 







TAITIEN Electronics 


 







Information about Andhra Electronics (India) & its crystals and oscillator products 


 







Andhra Electronics (India) 


 







Andhra Electronics (India) 


 







Information about TXC (Taiwan)& its crystals and oscillator products 


 







TXC (Taiwan) 


 







Information about Centum India & its crystals and oscillator products 


 







Information about Communication, Telemetry Inst. (54 th Institute, China) & its crystals and oscillator products 


 







54th Institute (China) 


 







54th Institute (China) 
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Randy J. Strop 
Despatch Industries 
8860 207th  Street West 
Lakeville, MN 55044 
February 3, 2011 


Timothy Mahoney 
Office of Exporter Services 
Regulatory Policy Division 
Bureau of Industry and Security 
1401 Constitution Avenue, NW 
Room 2705 
Washington DC, 20230 


Dear Mr. Mahoney: 


I am writing in response to request for public comments to 15 CFR Part 774, Commerce Control 
List: Revising Descriptions of Items and Foreign Availability. 


Despatch Industries seeks to inform BIS of the foreign availability of Low- and High-
Temperature ("LT and HT") furnaces used in the production of carbon fiber. Despatch also 
wishes to emphasize our concerns that foreign competitors, even from within destinations noted 
in the request for inquiry, appear to face fewer legal obstacles to exporting equipment used to 
manufacture carbon fiber to emerging markets, particularly India and China. Since widespread 
foreign availability erodes the value of U.S. trade controls, Despatch believes the existing 
restrictions are hobbling U.S industry without actually preventing LT and HT furnaces, and other 
equipment used in carbon fiber production, sourced elsewhere from reaching the market. 


Despatch directly knows of at least one company outside the U.S. and from destinations other 
than those noted in the request for inquiry, capable of manufacturing and supplying LT and HT 
furnaces. This company is; 


Lian Chuan Jiuchung 
Address: NO. 46-1, LANE 904, Chung-Shan Road, TAO-YUNG City 
Taiwan (R.O.C.) 
http://www.iiuhchuan-oven.com/ 
Product information as printed from the company website is attached later in this document. 
Despatch encourages BIS personnel to perform further research to obtain more information as 
may be needed for their overall assessment. 


MINNEAPOLIS • SHANGHAI • BERLIN • SINGAPORE • HSINCHU • TOKYO • SEOUL 


►►  fr 
Despatch Industries 
8860 207th Street West, Minneapolis, MN 55044 
Telephone: 888-337-7282 International: 952-469-5424 







INSPIRED INNOVATION 	Despatch 
INDUSTRIES 


Information and feedback received from our representatives in China seem to indicate that there 
are at least two companies within China also capable of manufacturing and supplying LT and 
HT furnaces. These companies are; 


Heilongjiang Weiye 
http://heilong.china.b2b.cn/index.htm  


Hunan Zhezhou Chenxin 
http://www.chenxinzz.com/About.asp  


While not completely verifiable Despatch understand these two companies have manufactured 
and supplied LT and HT furnaces to some carbon fiber producers in China. Despatch hopes 
that with the resources available within BIS, an in depth review of these two companies and 
their products will be done. 


Despatch wishes to focus on the application of controls to exports of the LT and HT furnaces 
and other equipment used in an integrated carbon fiber production line, that remain subject to 
control under ECCN 1B001.d.1. In addition, Despatch hopes to convey its apparent competitive 
disadvantage in the global market for carbon fiber production equipment. Despatch does not 
currently manufacture LT or HT furnaces but has considered proposals to license designs for LT 
and HT furnaces from a Japanese corporation for manufacture within the United States. If 
implement this proposal, would enable us to produce much of the manufacturing equipment 
most critical to carbon fiber production ourselves, and source other components (creels, 
winders, drives, rolls and stands) from other vendors. 


The need for policy guidance and a globally competitive approach is apparent. General policy 
guidance regarding the potential applicability of controls to the export of both LT and HT 
furnaces as stand-alone equipment, and of integrated solutions, would be of substantial 
benefit. Clarification of the U.S. government's policy with respect to carbon fiber production 
equipment, in general, is of particular importance because Despatch has observed that foreign 
competitors, like Ruhstrat, Eisenmann and Fleissner in Germany, appear to face significantly 
less stringent control of exports of such equipment to foreign markets, particularly China and 
elsewhere in Asia. 


Trends across manufacturing sectors reveal that companies are increasingly turning to carbon 
fiber as a replacement for other materials, particularly as technological advances bring down 
carbon fiber's relative cost. Despatch believes that the increasing widespread use of standard 
modulus carbon fibers, as the material of choice, for industrial applications in automotive, wind 
turbines and civil structures represent a significant development in global demand for carbon 
fiber and associated production equipment. American equipment manufacturers like Despatch 
will be placed at a serious competitive disadvantage if the U.S. government does not take steps 
to reduce barriers to access foreign markets. 
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	 CMPUTEMEM Despatch Industries 	 WWW.  
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Although the highest strength carbon fiber can have military applications, the capability of 
producing strategically significant carbon fiber is primarily a function of the quality of the 
ingredients used to make the carbon fiber (the "precursor") and the techniques used to process 
and treat it (i.e., oven and furnace temperature, time exposed in ovens and furnaces, tension 
during passes, etc.). To produce strategically significant carbon fiber, a manufacturer must start 
with the highest quality precursor and must use an HT furnace capable of running well in excess 
of 1500° C, and more likely around 2000° C. Even if the U.S. government feels that certain 
types of precursor or high-temperature furnaces should be subject to more stringent controls, it 
should distinguish between those types of precursor and equipment that could reasonably be 
used for military applications and those that could not. 


Despatch would value feedback on the approach BIS would take when considering licensing 
applications for exports of LT and HT furnaces and integrated lines (particularly to China), the 
likelihood that BIS would grant such licenses, and the steps that Despatch can take to increase 
the chances of favorable results in the licensing process. If it appears that export licenses for 
this equipment are unlikely to be granted, Despatch will need to reconsider any plans to license 
LT and HT furnace designs, thus yielding to its foreign competitors a significant new market 
opportunity in this rapidly growing field. 


Regards, 


Randy J. Strop 
General Manager Despatch Carbon Fiber 


8860 207th Street West, Lakeville, MN 55044 
Phone: 952-469-8141 Fax: 952-469-4513 
www.despatch.com   
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0 Add to Inquiry Cart 


Weaver 


W-03 Weaver 


PAN Carbon Fiber -
Carbonization 
Production Line 


Carbonization Production 
Line(W type/G type), Pilot 
line(W type/G type) 
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Creel (Feeder) 


F-H-04/F-V-03/D-V-03 
Creel (Feeder) 


Carbon Fiber Manufacture 


Diode Manufacture 


Al Metal Manufacture 


Electronics Manufacture 


Electricals Manufacture 


Chemical Fiber Manufacture 


Aulomative Parts Manufacture 


Metal and Others Manufacture 
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Roll Driver 


Roll Driver 


Weaving Weft Oxidation 
Oven 


WO-04 Weaving Weft 
Oxidation Oven 


Graphitization Furnace 
CF-C-18 / CF-C-16 High (Ultra-HT) 
Temp. Carbonization 
Furnace (HT) 


High Temp. 	 Graphitization Furnace 
Carbonization Furnace 	 (Ultra-HT) 
(HT) 
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Oxidization Oven 


Oxidization Oven 
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Low Temp. 
Carbonization Furnace 
(LT) 


LT-900 Low Temp. 
Carbonization Furnace (LT) 
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Electrolyzation and 
Rinsing Device 


EL-03 Electrolyzation and 
Rinsing Device 
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PRODUCT LINE 


Carbon Fiber Manufacture 


Diode Manufacture 


Al Metal Manufacture 


Electronics Manufacture 


Electricals Manufacture 


Chemical Fiber Manufacture 


Aulomative Parts Manufacture 


Metal and Others Manufacture 


Carbon Fiber Manufacture 


Product Name : Low Temp. Carbonization Furnace (LT) 


Item No. : LT-900 Low Temp. Carbonization Furnace (LT) 


Description 


*Model type: LT-900 Low Temp. Carbonization Furnace (LT) 


D Add to Inquiry Cart 


Specification 


1. Specification: 


o Size.: Band width max. 2400., the largest effective length for heating Is 15m, single pass. 


o Protective gas: Nitrogen 


o Seal type: Whole gas tight muffle 


o Oxygen content in protective gas: when N2 source is 99.999%, 02 <1.2ppm inside of muffle. 


o Lowest consumption of N2: 5001on/year, <120Nm31Hr, reduce the energy consumption of the exhaust furnace 


effectively. 


o Pressure: 4-12(Pa) 


o Retention time of process: Adopt with suitable design. 


o Number of temperature control zone: Adopt with suitable design 


o Muffle Material: sus310. 


o Maintain and replacement of heaters: Operation outside of the furnace, no need for dismantle the furnace body. 


o Height of inside muffle: Full consideration of drape increment, and harmless to fiber. 


o Condensation prevention in entrance: fiber pre-heating. 


o Condensation prevention M exit: temperature controls cooling device to minimize condensation, 


o Condensation prevention in exhaust: explosion proof type with active heating. 


o Exhaust gas leak proof: the heat-proof cushion ring with thermal locks. 


Other 


Please kindly link related drawings for our illustration, 


[illustration-1]4-I 
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PRODUCT LINE 	 Carbon Fiber Manufacture 


Product Name : High Temp. Carbonization Furnace (HT) 


Carbon Fiber Manufacture 
	


Item No. : CF-C-18 / CF-C-16 High Temp. Carbonization Furnace (HT) 


Diode Manufacture 
Description 


Al Metal Manufacture 


Electronics Manufacture 
	 'CF-C-18 High Temp. Carbonization Furnace (HT) 


'••. CF-C-16 High Temp. Carbonization Fumace (HT) 
Electricals Manufacture 


111 Add to Inquiry Cart 
Chemical Fiber Manufacture 


Automative Parts Manufacture 	 Specification 


Metal and Others Manufacture 


1. CF-C-18 Max. Temperature 18000, CF-C-16 Max. Temperature 1600`C, we offer different options. 


2. Size: band width Max. 2400mm, heating length Max. 15M, single pass. 


3. Protected Gas : Nintrogen. 


4. Seal type: Whole gas light oven 


5. Oxygen content in protective gay: when N2 source is 99.9999%, 02< 1.2ppm inside of muffle. 


6 Lowest consumption of N2: 500ton/year, <120Nm3/Hr. 


7. Pressure: 4-12(Pa) 


8. Retention time of process: adopt with suitable design. 


9 Number of temperature control zone: adopt with suitable design. 


10. Muffle. healers, and furnace parts: adopt good quality graphite and carbon material imported from (USA, Germany and 


Japan). 


11 	Heat insulator: all graphite and carbon material, or use some other materials partly, according to the actual demand. 


12 Maintain and replacement of heaters: Operation outside of the furnace, no need for dismantle the furnace body. 


13. Height of Inside muffle: Full consideration of drape increment, and harmless to fiber. 


14. Oven Wall cooling style: beside traditional water cooling method, can also choose other insulating method, which saved up to 


energy 30-40%, upon on request. 


15. Oven precondition vacuum and preheated device (to minimize 02 concentration before operation): according to the actual 


need. 


16. N2 circulation fast cooling device: according to the actual need 


Other 


Please kindly link related drawings for our illustration: 


[illustration-1)41  
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February 7, 2011 
          Sent via e-mail and courier 
 
Mr. Timothy Mooney 
Office of Exporter Services 
Regulatory Policy Division 
Bureau of Industry and Security 
Department of Commerce, 
1401 Constitution Avenue, NW, Room 2705 
Washington, DC 20230,  
 
Attention:  Notice of Inquiry—CCL  
 
Docket No. 101112562-0577-01 
 
Re:  Commerce Control List:  Revising Descriptions of Items and Foreign Availability 
 
Dear Mr. Mooney: 
 
Thank you for the opportunity to comment on the Advanced Notice of Proposed Rulemaking 
regarding potential revisions to the Commerce Control List (CCL).  BAE Systems, Inc. (BAE 
Systems) strongly endorses the President’s export control reform initiative and shares its twin 
goals of strengthening national security and U.S. manufacturing competitiveness.  In addition, 
BAE Systems fully supports the two primary objectives of this Federal Register Notice: 


 
 Revising the CCL to make it more clear and more positive; and 


 
 Screening selected items on the CCL for assignment into three tiers based upon the extent 


of their military or intelligence advantage to the United States and their foreign 
availability. 


 
Towards these ends, below we have offered some general comments on the three tier control 
approach as well as comments on recommended changes to the tiers pertaining to specific 
ECCNs within Category 7 of the CCL, which is a particular area of interest for our company. 
 
General Comments 
 
While BAE Systems agrees in principle with the three tier control methodology adopted by the 
Bureau of Industry and Security (BIS) as part of the reform initiative, we are concerned that 
technological advancements could render certain tier assignments obsolete at a future date.   
Therefore, we respectfully recommend that BIS, as part of a separate rulemaking initiative, 
identify a mechanism for routine reviews and revisions of CCL tier assignments.  We further 
recommend that such a mechanism include the opportunity for industry input.   
 
BAE Systems also is concerned about the potential for the new tier assignments and ECCN 
revisions to increase the current level of control on items, especially those items previously 


 
BAE Systems, Inc. 
1300 North 17th Street, Suite 1400 
Arlington, VA 22209 
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adjudicated under Commodity Classification Reviews (CCRs).  Accordingly, we have two 
suggestions.  First, we recommend that items previously reviewed and deemed EAR 99 continue 
to stand as EAR 99, as any such item would not provide a critical, substantial, or significant 
military or intelligence advantage to the United States.  Second, we recommend that any 
forthcoming Proposed Rules from BIS regarding changes to ECCNs, clearly identify whether the 
change would result in an increased level of control for all or part of that ECCN.  This would 
permit industry to review its product and technology matrices and its prior CCRs against the 
Proposed Rule(s), determine whether items potentially face an increased level of control, and 
more readily offer comments to BIS on those items.   
 
Comments on Specific ECCNs 
 
As noted in the chart below, BAE Systems proposes a modification of both 7D003.d and 
7E004.b, which control certain flight control computer software source code and technology 
respectively.  We recommend adding a clarifying note to each ECCN so that common computing 
elements and utilities that are associated with a standard digital computing environment can be 
exported more freely, as they are independent of the export sensitive item.  It is our view that 
such software source code and technology does not fall within any of the three tiers.  However, if 
these items must be controlled because of a national security or foreign policy reason, or due to a 
multilateral obligation, as stated in the Federal Register Notice, then Tier 3 would be appropriate.  
We recommend that such items have a licensing policy that is no more restrictive than that 
currently applied to 7D994 and 7E994 items.   
 


BAE 
Product 


Description 


Current 
ECCN 


Current 
Reasons for 


Control 


BAE 
Proposed 
Tier (1, 2, 


or 3) 


BAE Proposed ECCN rewrite 


Flight 
Control 
Computer 
Software 
Source Code 


7D003 - d NS-1, MT-1, 
AT-1 


N/A or 3 NOTE: 7D003.d does not control software 
source code that is associated with 
common computer elements and utilities 
(e.g., input signal acquisition, output 
signal transmission, computer program 
and data loading, Built-in Test, task 
scheduling mechanisms) that do not 
provide a specific flight control system 
function. 


Flight 
Control 
Computer 
Technology 


7E004 - b NS-1, MT-1, 
AT-1 


N/A or 3 NOTE: 7E004.b does not control 
technology that is associated with 
common computer elements and utilities 
(e.g., input signal acquisition, output 
signal transmission, computer program 
and data loading, Built-in Test, task 
scheduling mechanisms) that do not 
provide a specific flight control system 
function. 
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Separate from the above described exclusions for software source code and technology 
associated with common computer elements and utilities, BAE Systems recommends that BIS 
assign a Tier 2 to selected ECCN subparagraphs in 7D003 and 7E004, as shown in the chart 
below.  The basis for our Tier 2 assignment is that the subject software source code and 
technology is available from other multilateral regime partners.  Specifically, we know this 
technology to be available from Thales in Canada and from our affiliate, BAE Systems 
(Operations) Ltd. in the United Kingdom, as evidenced by the following web sites:   
 


 Thales - http://www.thalesgroup.com/Case_Studies/Markets/Aerospace/20100322_-
_Innovation_on_G650/; and  
 


 BAE Systems (Operations) Ltd. - 
http://www.baesystems.com/Newsroom/NewsReleases/autoGen_110919163822.html 
 
 


 
BAE Product 
Description 


Current 
ECCN 


Current Reasons 
for Control 


BAE 
Proposed Tier 


(1, 2, or 3) 


BAE Proposed 
ECCN rewrite 


Flight Control 
Computer Software 
Source Code 


7D003 - d1 NS-1, MT-1, AT-1 2 N/A 


Flight Control 
Computer Software 
Source Code 


7D003 - d3 NS-1, MT-1, AT-1 2 N/A 
 
 
 


Flight Control 
Computer 
Technology 


7E004 - b1 NS-1, MT-1, AT-1 2 N/A 


Flight Control 
Computer 
Technology 


7E004 - b2 NS-1, MT-1, AT-1 2 N/A 


Flight Control 
Computer 
Technology 


7E004 - b3 NS-1, MT-1, AT-1 2 N/A 


 
 
  












 


 


January 31, 2011 


To: DDTCResponseTeam@state.gov 


cc: publiccomments@bis.doc.gov. 


: 
Subject: USML - Positive List; Category VII - Revision; Notice of Inquiry - CCL 


Recommendations to revise each of the USML Categories follow. The revisions address 


ANPRM requests concerning Tiers, “bright line” between USML and CCL; and structural 


alignment. 


Attachment 1 to my December 17, 2010, comments on Category VII Revision explains why 


what follows in this document recommends substitution of other words for USML expresssion 


similar to “specially designed” and subjecting all production items to EAR, rather than to ITAR. 


The following recommendations apply to many USML Categories:: 


1. Delete definition of “specially designed” from Category VII - Revision VII(h)(1)(i) 


2. Delete Groups B (production) and G (manufacturing) from the structural alignment for 


each USML Category. 


3. Subject all structural materials and “composites” and their structures or laminates to 


EAR, as being insufficiently fabricated to be identified as a defense article; move armor 


items in Category VII - Revision from Group C to components in Group A; and delete 


Group C from all other USML Categories except V explosives and XIV toxicological 


agents. 


4. Add Related Controls and Related Definitions to the structural alignment of USML 


Categories. 


5. Revise definition of WMD in proposed VII(h)(1)(iii) to read as follows: 


A. Nuclear weapons, as defined by, and controlled by, the Department of Energy; 


B. Chemicals covered by Schedule I of the Chemical Weapons Convention; and 


C. Biological agents as defined in (presumably some portions of 1C351 to 1C354 


and 1C360, since Category XIV (b) does not identify any such agents by name) 


6. Revise definitions of Tiers in the third column on page 76939 of the December 10, 2010, 


ANPRM, USML - Positive List to read as follows: 


1. A Tier 1 control shall apply to: 


a. A “Weapon of Mass Destruction”;  


b. A “missile” (as defined in MTCR item 1.A.1)  


c. An item almost exclusively available from the United States that provides a 


critical military or intelligence advantage 



mailto:DDTCResponseTeam@state.gov
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2. A Tier 2 control shall apply to an item, not in Tier 1, almost exclusively available 


from (the 37 countries listed in proposed 15 CFR 740.20(c)(1) with possible 


additions suggested below) and provides a substantial military or intelligence 


advantage.. 


3 A Tier 3 control shall apply to an item, not in Tiers 1 or 2, that 


a. Provides a significant military or intelligence advantage; 


b. Produces or manufactures a Tier 1, 2, or 3.a item;  


c. Is not a Tier 1, 2, 3.a, or 3.b item and is controlled for reasons of:  


c.1 National security and is significant in supporting a Tier 1, 2, 3a, or 3b item and 


c.1.a Almost exclusively available from the 37+ countries; or 


c.1.b Not almost exclusively available from the 37+ countries; or 


c.2 Foreign policy; or 


c.3 Human rights 


7 For Tier 2, consider adding: 


NATO member Albania; 


Night-vision eligible Cyprus, Malta, South Africa, 15 CFR 742.6(a)(2)(iii); and 


Major non-NATO allies Bahrain, Egypt, Israel, Jordan, Kuwait, Morocco, 


Pakistan, Philippines, Thailand, per 22 CFR 120.32 


8 Delete all references to parts, accessories, attachments, and associated equipment, as 


being inherently inadequately defined for export control purposes. 


9. Establish a “bright line” between USML and CCL jurisdiction, especially for MTCR 


items, by using the same terminology in both and cross referencing each to the other in 


Related Controls sections. 
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Recommended Commodity Jurisdiction for MTCR Items  


Each MTCR Item is accounted for, either in the USML Category control list or in the USML 


Related Controls section listing what is controlled on the CCL. The USML Category is IV 


unless otherwise indicated. The ECCN number shown for USML jurisdiction items does not 


mean that the item is also controlled on the CCL, although in some instances a non-USML 


portion of that ECCN would be controlled on the CCL. A few MTCR items are not now on 


either the USML or the CCL. They have been assigned underlined ECCN numbers. Some 


underlined numbers are new, some are not. A few existing USML sub-Categories, shown as 


strike through, would be deleted from the USML under these recommendations. ECCN 9A120 


would be renumbered 9A112, because of its relationship to 9A012. MTCR definitions of terms 


in quotation marks would be included under Related Definitions in the applicable USML 


Category or CCL ECCN if used only in that Category or ECCN. If used in more than one 


Category or ECCN, these definitions would be included in 22 CFR 120 and/or 15 CFR 772. 


MTCR ECCN. USML: 
USML jurisdiction 


A. Equipment, Assemblies, and Components 


1.a. “Missiles” (i.e., “range”> 300 km; “payload> 500 kg) 1.A.1 9A104 


Tier 1b 
1.b. UAVs “range” > 300 km; “payload> 500 kg  1.A.2 9A112 


Tier 1b 


2 “Missile subsystems”, “required” for “missiles, as follows 2.A.1 


Tier 2 or 3a, depending on foreign availability 


2.a Individual rocket stages 2A1a 9A119 


2,b Reentry vehicles 2A1b 9A116 


2.c Solid propellant rocket motors or liquid propellant rocket 2A1c 9A105 


engines rated for a total impulse capacity of 1.1 x 106 Ns 9A107 


or greater 


2d “Guidance sets” rated for system accuracy 3.33% or less 2A1d 7A117 XII  


of the “range” (e.g. “Circular Error Probability” (CEP) 


10 km or less at a “range” of 300 km) 


2.e Thrust vector control sub-systems 2A1e 9A106 


2,f Weapon or warhead safing, arming, fuzing, and firing 2A1f 9A121 


mechanisms 


3.a. Apparatus and devices “required” for handling, control, 12A1 9A115 


activation or launching of “missiles” Tier 3a 
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3.b Vehicles “required” for the transport, handling, control, 12A2 9A115 VII 


activation or launching of “missiles” Tier 3a 


B. Test, Inspection, and Production Equipment N/A 
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C Materials Tier 3a 


Hydrazine and hydrazine derivatives 4C2a,b Vc3i-iv 


Aluminum 4C2c 1C111a1 Vc5 
Zirconium 4C2d 1C111a2 Vc6iiB 
Beryllium 4C2d 1C111a2 Vc6iA 


Magnesium 4C2d 1C111a2 Vc6iiB 
Boron 4C2e 1C111a2 Vc6iiA 
High energy density fuel substances 4C2f Vb3 


Perchlorates, chlorates, chromates 4C3 Vd11 


Ammonium perchlorate 4C4b1 Vd2 
AND 4C4b2 Vd1 


HMX 4C4b3 Va12i 


RDX 4C4b3 Va20i 
HNF 4C4b4 Vd7 


CL-20 4C4b5 Vd13  


HTPB 4C5b 1C111b2 Ve7 
GAP 4C5c Ve6 


MAPO 4C6a1 Vf10 


BITA 4C6a2 Vf14 
Tepanol 4C6a3 Vf17 


Tepan 4C6a4 Vf16 


polyfunctional aziridine amides 4C6a5 Vf14 
TPB 4C6b Vf18 
Carboranes, decaboranes, pentaboranes 4C6c1 Ve2 
ferrocene derivatives 4C6c2 Vf3 
catocene 4C6c2a Vf3ii 


butacene 4C6c2b Vf3i 


BTTN 4C6d3 Ve3 


iso DAMTR 4C6d5 Va31xi  


NENA 4C6d6 Ve8 


BDNPA 4C6d7a Ve18 


BDNOF 4C6d7b Ve18 
N-methyl-p-nitroaniline 4C6e2 Ve16 


D Software 
Except for D1 and D8, Tier 2 or 3a, depending on foreign availability 


1. Software “required” for coordination of more than one 1D2 9D105 


“missile” subsystem Tier 1c 


2.  Software “required” for the “use” of A2c  2D2 9D104 


3. Software “required” for the “use” of A2d  2D3 7D101 XII 


4.  Software “required” for the “use” of A2e  2D5 9D104 
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5. Software “required” for the “use” of A2f 2D6 9D104 


6 Software “required” for the “use” of A3a 12D1 9D104 


7 Software “required” for the “use” of A3b 12D1 9D104 VII 


8. Software “required” for modeling, simulation, or design 16D1 9D103 


integration of “missiles” or “missile subsystems” 7D103 XII 


Tier 1c 


E Technology 


1. Technology “required” for the “development” or “use” of USML: 
A1 or D1 1E1 9E101 


A2a,b,c,e,f or D2,4,5 2E1 9E101 


A2d or D3 2E1 7E001, 7E101 XII 
A3a or D6 12E1 9E101 


A3b or D7 12E1 9E101 VII 
D8 16E1 9E101 


7E001, 7E101 XII 


“Development” of A1, D1, or D8 Tier 1c 


“Development” of remainder Tier 2 


“Use” Tier 3a 


2 Technology for integration of flight control, guidance, and 10E2 7E104 XII 


propulsion data into a flight management system “required” 


to optimize “missiles” trajectory 


Tier 1c 


USML Related Controls: MTCR items (recommended to be) subject to the EAR 


Group B items Tier 3b; all others Tier 3c1a orb, depending on foreign availability): 


(Underlining means new ECCN coverage; strike though means deletion.) 


Heat shields 2A1b1 9A116a 


Heat sinks 2A1b2 9A116b 
Electronic equipment for re-entry vehicles 2A1b3 9A116c XI 


Turbojet and turbofan engines 3A1 9A101 


Ramjet/scramjet/pulse jet/combined cycle engines and devices to 3A2 9A111 


regulate the combustion of such engines; 


Rocket motor cases, „interior lining‟, „insulation‟, and nozzles; 3A3 9A108 


Staging mechanisms, separation mechanisms, interstages therefor 3A4 9A117 


Liquid slurry propellant (including oxidizers) control systems; 3A5 9A106 


Hybrid rocket motor components 3A6 9A109 


Radial ball bearings 3A7 2A001 


Liquid propellant tanks 3A8 9A103 
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Turboprop engine systems 3A9 9A102  


Composite structures, laminates, manufactures 6A1 1A102 
9A110 IVf 
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Resaturated pyrolized (carbon-carbon) components 6A2 1A102 XIIId.f 


Integrated flight instrument systems 9A1 7A103b 


Gyro-astro compasses 9A2 7A104 XIId  


Linear accelerometers 9A3 7A101 VIIIe, XIId 


Gyros with drift rate stability 9A4 7A102 VIIIe, XIId 


Accelerators or gyros at high accceleration levels 9A5 7A001c XIId 


7A002b 
Inertial equipment with accelerometers or gyros 9A6 7A103a VIIIe, XIId 


Integrated navigation systems 9A7 7A103c 


Magnetic heading sensors 9A8 7A107 


Hydraulic, mechanical, electro-optical, or electromechanical flight 10A1 7A116 


control systems (including fly-by-wire systems) 


Attitude control 10A2 7A116 
Flight control servo valves 10A3 9A106d 


Radar, laser radar, altimeters 11A1 6A108a XIa3 


Passive sensors 11A2 7A115 XI 
Global Navigation Satellite Systems 11A3 7A105 XV 


Electronic assemblies> 125oC 11A4 3A101c XI 


Gravity meters 12A3 6A107 


Telemetry 12A4 5A101 


Tracking 12A5 6A108b 


Thermal batteries 12A6 3A102  
Computers, termperature-rated, ruggedized, radiation hardened9 13A1 4A101 XIa6  


Analog to digital converters 14A1 3A101 


Hybrid computers for simulation 16A1 4A102 XIa6  


Devices for reduced observables 17A1 1A101 


Microcircuits radiation hardened 18A1 3A001a1a XVd  
Detectors to protect against nuclear effects 18A2 6A102 XVI(c)  


Radomes 18A3 6A103 XIa3  
Rockets, range 300 km or greater, payload less than 500 kg 19A1 9A104 


UAVs , range 300 km or greater, payload less than 500 kg 19A2 9A112 VIII 


UAVs, aerosol dispensing 19A3 9A112 VIII 


Rocket stages range 300 km or greater payload less than 500kg 20A1a 9A119 


Rocket motors range 300 km or greater payload less than 500 kg 20A1b 9A105 


9A107 


9A109 


“Production facilities” for USML A1a and A1b 1B1 9B116  


“Production facilities” for USML A2a-c,e,f 2B1 9B116 
“Production facilities” for USML A2d 2B1 7B103 XII 
“Production equipment” for USML A2a-c,e,f 2B2 9B115 
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“Production equipment” for USML A2d 2B2 7B103 XII 


“Production facilities” for MTCR 3A1-6,8,9, 3C 3B1 9B116 


“Production equipment” for MTCR 3A1-6,8,9, 3C 3B2 9B115 
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Flow-forming machines 3B3 2B109 


“Production equipment” for MTCR 4C liquid 4B1 1B115a 


“Production equipment” for MTCR 4C solid 4B2 1B115b 


Batch mixers 4B3a 1B117 


Continuous mixers 4B3b 1B118 
Fluid energy mills 4B3c 1B119 


“Production equipment” for MTCR 4C2c,d,e 4B3d 1B102 


“Production” equipment for structural composites, fibers, prepregs, 6B1 1B101 


preforms 


Nozzles for MTCR 6E3 processes 6B2 1B116 


Isostatic presses 6B3 2B104 


Chemical vapor desposition furnaces for carbaon-carbon 6B4 2B105 


Densification and pyrolysis of structural composites 6B5 2B117 


“Production equipment” for MTCR 9A 9B1 2B018 


Scatterometer, reflectometer, profilometer 9B1a 7B102 


Other intertial equipment 9B1b 7B101 


Balancing machines 9B2a 2B119a 
Indicator heads 9B2b 2B119b 


Motion simulators 9B2c 2B120 
Positioning tables 9B2d 2B121 


Centrifuges 9B2e 2B122 


Test equipment for flight control systems 10B1 7B001 


Vibration test equipment 15B1 2B116 
Wind-tunnels 15B2 9B105 


Test benches 15B3 9B117 


Environmental chambers 15B4 9B106 


Accelerators 15B5 3A101b 


Radar cross section measurement 17B1 6B108 


“Production facilities” for MTCR 20A 20B1 9B116 
“Production equipment” for MTCR 20A 20B2 9B115 


C Materials 


“Interior lining” 3C1 9A106a 


“Insulation” 3C2 9A106a 


composite and composite modified double base propellants 4C1 1C111d  


dinitrogen trioxide 4C4a1 1C111a3a 


nitrogen dioxide 4C4a1 1C111a3b 


dinitrogen pentoxide 4C4a3 1C111a3c 


mixed oxides ofnitrogen 4C4a4 1C111a3d 
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inhibited redfuming nitric acid 4C4a5 1C111a3e Vd10 


fluorine compounds 4C4a6 1C018m 


chlorine compounds 4C4a6 1C018m 
CTPB 4C5a 1C111b1 
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PBAA 4C5d 1C111b3 
PBAN ` 4C5e 1C111b4 


TPEG 4C5f 1C111b5 


TEGDN 4C6d1 1C111c2 
TMETN ` 4C6d2 1C111c4 


DEGDN 4C6d4 1C111c5 
2-nitrodiphenylamine 4C6e1 1C111c3 


prepregs and preforms for controlled composite structures 6C1 9C110 


pyrolized carbon-carbon 6C2 1C102 XIIId,f 


graphites with bulk density 6C3 1C107a 


graphites, pyrolytic 6C4 1C107b 


ceramic composites 6C5 1C107c 
silicon carbide 6C6 1C107d 


tungsten and molybdenum 6C7 1C117 


maraging steel 6C8 1C116 


titanium-stablized duplex stainless steel 6C9 1C118 


materials for reduced observables 17C1 1C101 


IVf, Va35, Vb7, Vc10, Vd12, Ve19, Vf21  


D. Software 


“Use” “software” for ”production facilities” for USML A1a,b 1D1 9D101  


“Use” “software” for ”production facilities” for USML A2a-c,e,f 2D1 9D101 


“Use” “software” for ”production facilities” for USML A2d 2D1 7D101 
“Use” “software” for USML A2c 2D2 9D104 


“Use” “software” for USML A2d 2D3 7D101 


“Use” “software” for MTCR 2a1b3 2D4 9D104 


“Use” “software” for USML A2e 2D5 9D104 


“Use” “software” for USML A2f 2D6 9D104 
“Use” “software” for ”production facilities” for MTCR 3B1 3D1 9D101 


“Use” “software” for ”production facilities” for MTCR 3B3 3D1 2D101 


“Use” “software” for MTCR 3A1,2,4,5,6,9 3D2 9D104 


“Development” “software” for MTCR 3A2,3,4 3D3 9D001 


“Use” “software” for MTCR 4B fir “production” of MTCR 4C 4D1 1D101 


“Use” “software” for MTCR 6B1 6D1 1D101 
“Use” “software” for MTCR 6B3,4,5 6D2 2D101 


“Use” “software” for MTCR 9A or 9B1 9D1 7D101 


“Use” “software” for MTCR 9B2 9D1 2D101 
Integration “software” for MTCR 9A1 9D2 7D102a 


Integration “software” for MTCR 9A6 9D3 7D102b 
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Integration “software” for MTCR 9A7 9D4 7D102c 


“Use” “software” for MTCR 10A1, 10A2, or 10B1 10D1 7D101 
“Use” “software” for MTCR 10A3 10D1 9D101 
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“Use” “software” for MTCR 11A1,11A2 11D1 7D101 


“Use” “software” for MTCR 11A4 11D1 3D101 


“Use” “software” for MTCR 11A3 11D2 7D101 


“Use” “software” for MTCR 12A1 12D1 9D104 


“Software” to determine vehicle position throughout flight path 12D2 6D103 


“Use” “software” for MTCR 12A4 12D3 5D101 


“Use” “software” for MTCR 12A5 12D3 6D102 


“Use” “software” for MTCR 15B1 15D1 2D101 


“Use” “software” for MTCR 15A2,3,4 15D1 9D101 


“Use” “software” for MTCR 15A5 15D1 3D101 


Modeling, simulation, design integration “software” 16D1 9D103  
  7D103 


Reduced observables “software” 17D1 1D103 


Coordination “software” 19D1 9D105 


“Use” “software” for MTCR 20B1 20D1 9D101 


“Use” “software” for MTCR 20A1b 20D2 9D104  


E Technology 


(dpu means “development”, “production”, or “use” technology) 


Production technology for USML A1 or D1 1E1 9E101 


dpu MTCR 1B1 abd 1D1 1E1 9E101 


Production technology for USML A2a,b,c,e,f 2E1 9E101 


Production technology for USML A2d 2E1 7E101 


dpu MTCR 2A1b1,2,3; 2B1, 2B2; and 2D1 therefor 2E1 9E101 


dpu MTCR 3A1-6,9, 3B1, 3B2, 3C1, 3D! For 3B1, 3D2, 3D3 3E1 9E101 


dpu MTCR 3B3, 3D1 fir 3B3 3E1 2E101 


dpu MTCR 4B, 4C 4E1 1E101 


dpu MTCR 6A1,2, 6B1,2, 6C2-9, 6D1 6E1 1E101 


dpu MTCR 6B3,4,5, 6D2 6E1 2E101 


dpu MTCR 6A1 6E1 9E101 


autoclave or hydroclave regulation 6E2 1E103 


producing pyrolytically derived materials 6E3 1E104 


dpu MTCR 9A, 9B1, 9D1 for 9A and 9B1, 9D2,3,4 9E1 7E101 


dpu MTCR 9B2 and 9D! For 9B2 9E1 2E101 


integration fuselage, ppropulsion system, lifting control surfaces 10E1 1E105 


dpu MTCR 10A1,2, 10B1, 10D1 therefor 10E3 7E101 


dpu MTCR 10A3, 10D1 for 10A3 10E3 9E101 


protect avionics against EMP and EMI 11E1 7E102 


dpu MTCR 11A1, 11D1 for 11A1 11E2 6E101 


dpu MTCR 11A2,3, 11D1 for 11A2, 11D2 for 11A3 11E2 7E101 


dpu MTCR 11A4, 11D1 for 11A4 11E2 3E101 
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dpu MTCR 12A1,2, 12D1 for 12A1 12E1 9E101 
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dpu MTCR 12A3,5, 12D2, 12D3 for 12A5 12E1 6E101 


dpu MTCR 12A4, 12D3 for 12A4 12E1 5E101 


dpu MTCR 13A1 13E1 4E001 


dpu MTCR 14A1 14E1 3E101 


dpu MTCR 15B1, 15D1 for 15B1 15E1 2E101 


dpu MTCR 15B2,3,4. 15D1 for 15B2,3,4 15E1 9E101 


dpu MTCR 15B5 15E1 3E101 


dpu MTCR 16A1 16E1 9E101 


dpu MTCR 17A1, 17C1, 17D1 17E1 1E101 


dpu MTCR 17B1 17E1 6E101 


dpu MTCR 18A1 18E1 3E101 


dpu MTCR 18A2,3 18E1 6E101 


dpu MTCR 19A1,2,3 19E1 9E101 


dpu MTCR 20A1, 20B1,2, 20D1,2 20E1 9E101 


Related Definitions: 


“Circular Error Probable”: In a circular normal distribution, the radius of the circle containing 50 


percent of the individual measurements being made, or the radius of the circle within which there 


is a 50 percent probability of bine g located. 


“Missiles”: Rockets rated for a „range‟ of 300 km or greater and a „payload‟ of 500 kg or greater. 


“Missile subsystems” The following “required” for “missiles” 


a .  Indiv idual  rocket  s t ages ;  


b .  Re- en t ry  v eh i c l e s  


c .  Solid propellant rocket motors or liquid propellant rocket engines rated for a total 


impulse capacity of 1.1 x 106 N/s (2.5 x 105 lb.s) or greater 


d Guidance sets rated for system accuracy of 3.33% or less of the „range‟ (e.g. i.e., a 


„circular error probable‟ (CEP) of 10 km or less at a „range‟ of 300 km) 


e. Thrust vector control sub-systems, including the following methods of achieving control: 


1. Flexible nozzle 


2 Fluid or secondary gas injection; 


3 .  Movable  engine o r  nozzle ;  


4 .  Deflection of exhaust gas stream (jet vanes or probes);  


5 .  T h r u s t  t a b s .  


f Weapon or warhead safing, arming, fuzing, and firing mechanisms. 


“Payload”: The total mass that can be carried or delivered by the specified rocket system or 


unmanned aerial vehicle (UAV) system that is not used to maintain flight. 







 


 


“Range”: The maximum distance that the specified rocket system or unmanned aerial vehicle 


(UAV) system is rated to travel in the mode of stable flight as measured by the projection of its 


trajectory over the surface of the Earth. 
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Individual USML Categories 


What follows for individual USML Categories does not repeat above recommended MTCR 


USML items. 


Delete Groups B and G (munitions production or manufacturing) from all USML Categories. 


Delete Group C (materials) except in Categories V and XIV. This assumes that structural 


materials are subject to the EAR unless sufficiently fabricated to be identified as a “required” 


USML Group A item. 


In Group D, identify specific software where possible, such as MTCR 1D2 and 16D1. Otherwise, 


where applicable, limit software to that “required” for “development” or the repair or overhaul 


portions of “use” for Group A items. 


In Group E, identify specific technology where possible, such as MTCR 10E2. Otherwise, where 


applicable, limit technology to that “required” for “development” or the repair or overhaul 


portions of “use” for Group A items. 


The following portions of Category XIV would be Tier 1a, by being on CWC Schedule 1: 


a.1, a.3, c.1-4 


“Development” technology would be Tier 2b in each Category. 


Development aircraft in Category VIII.f would be Tier 2b. 


Category XVIII (to the extent development prospects are sufficiently bright to continue this on 


an export control list) would be Tier 2b. 


All other items recommended for retention on the USML would be Tier 1d. Tier 2 or Tier 3a, 


depending on foreign availability. 


The following suggestions for individual USML Categories refer to existing texts by existing 


letters and numbers. 


Category I 


A. Equipment, Assemblies, and Components 


(c) Delete unless “special military application” can be changed to technical description 


(d) Combat shotguns. This includes any shotgun with a barrel length less than 18 inches 


(e) ... and their specially designed, modified or adapted components and parts “required” 


therefor 


(f) Riflescopes manufactured to military specifications (substitute some technical 


description, bearing in mind the Pulungan court case) 


(h) Delete, on the assumption that (e) and (g) include the significant components. 
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Related Controls:(1) Category I does not cover BB, pellet, or muzzle-loading (black powder) 
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firearms or belts, slings, rubber grips, or cleaning kits. (2) See 123.17 and 123.18 for license  


exemptions. (3) See CCL ECCN 0A984 for other controlled shotguns and 0E984 for technology 


“required” therefor...  


. (Delete Note) 


Related Definitions: (Amend (j) to relate the definitions to the controls.)  


Category II 


A. Equipment, Assemblies, and Components 


(b) Flame throwersspecifically designed or modified for military applications. 


(If there are any non-military applications, add a technical specification to exclude them.)  


(e) Signature control materials (e.g., parasitic, structural, coatings, screening) techniques, and 


equipment specifically designed, developed, configured, adapted or modified “required”  


to alter or reduce the signature ... 


(f) Engines specifically designed or modified “required” for ... 


(g) Tooling and equipment specifically designed or modified for the production of defense 


articles controlled by this category. 


(h)  


(j) 


speci-fIcally designed or modi-11ed “required”  ... ... 


All other components, parts, accessories, attachments and associated equipment 


specifically designed or modified for the articles in paragraphs (a) through (I) of this 


category.This includes but is not limited to mounts and carriages for the articles  


controlled in this category.... 


(l)(1) The kinetic energy weapons systems in paragraph (d) of this category include but are not 


limited to are: ... 


(2) The articles in this category include any end item, component, accessory, attachment part, 


firmware, software or system that has been designed or manufactured using technical  


data and defense services controlled gy this category. 


(3) The articles specifically designed or modified for military application controlled in this 


category include anyarticle specificallydeveloped, configured, or adapted for military  


application. 


Category III 


A. Equipment, Assemblies, and Components  


(b) ... specifically designed or modified “required” ... 


(c) ... specifically designed or modified “required” ... 
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A. Equipment, Assemblies, and Components  


(d) Components, parts, accessories, attachments and associatedequipment specifically 


designed or modified for this articles in this category as follows: 


(1) Guidanced and control components for the articles in paragraph(a) of this category;  


(2) Safing, arming and fuzing components (including target detection and localization 


devices) for the articles in paragraph (a) of this category; and  
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(3) All other components, parts, accessories, attachments and associated equipment  for the 


articles in paragraphs (a) through (c) of this category, as follows:. (f)(1) The components, 


parts, accessories and attachment controlled in this category include, but are not limited  


to cartridge cases, powder bags (or other propellant charges), bullets, jackets, cores,  


shells (excluding shotgun shells), projectiles (including canister rounds and submunitions 


therefor), boosters, firing components therefor, primers, and other detonating devices for 


the defense articles controlled in this category. 


(f) (4) The articles in this category include any end item, component, accessory, attachment part, 


firmware, software or system that has been designed or manufactured using technical 


data and defense services controlled gy this category. 


(5) The articles specifically designed or modified for military application controlled in this 


category includeany article specifically developed, configured, or adapted for 


military n 


pplic 


Category IV 


(The MTCR analysis above, as it relates to Category IV, is not repeated here.) 


A. Equipment, Assemblies, and Components  


(c) Apparatus, and devices, and materials for the handling, control, activation, monitoring,  


detection, protection, discharge, or detonation of the articles in paragraphs (a) and (b).  


(f) Ablative materials ... 


(h) All specifically designed or modified components, parts, accessories, attachments, and  


associated equipment “required” for the articles in this category, as follows:  


Unless “required” components can be specified, IV(h) should be deleted.) 


Category V 


(The MTCR analysis above, as it relates to Category V, is not repeated here.) 


C. Materials 


Va35, Vb7, Vc10, Vd12, Ve19, Vf21  


(i)(3) The resulting product of the combination of any controlled or noncontrolled substance 


compounded or mixed with any item controlled by this subchapter is also subject to the 


controls of 


this category. 


(This is far too broad. At least a % threshold would help.) 







 


 A. Equipment, Assemblies, and Components  


Category VI 
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(a) ... and any vessels specifically designed or modified for military purposes. ... 


(c) ... and other significant naval systems specifically designed or modified for combatant 


vessels. 


(d) ... and controls “required” therefor.  


(e) Naval nuclear propulsion plants, their land prototypes, and special facilties , machinery,  


device, component or equipment “required” for their construction, support, and or 


maintenance. This includes any machinery, device, component or equipment specifically 


developed,designed or modified for use in such plants or facilities. 


(f) All specifically designed or modified components, parts, accessories, attachments, and 


associated equipment for the articles in paragraphs (a) through (e) of this category. 


Category VII 


(The MTCR analysis above, as it relates to Category VII, and the separate December 17 


comments on “Category VII Revision” are not repeated here.)  


Category VIII 


(The MTCR analysis above, as it relates to Category VIII, is not repeated here.)  


A. Equipment, Assemblies, and Components 


(a) “Aircraft”, including but not limited to (the definition of which includes helicopters), 


non-expansive balloons, drones, and lighter-than-air aircraft, which are specifically 


designd, modified, or equipped for military purposes, This includes but is not limited to 


the following military purposes: Gunnery, bombing, rocket or missile launching,  


electronic and or other surveillance, reconnaissance, refueling, aerial mapping, military 


liaison, cargo carrying or dropping, personnel dropping, airborne warning and control,  


and or military training (except trainer aircraft bearing “T” designations and using 


reciprocating engines or turbo-prop engines with less than 600 horsepower, see ECCN  


9A018.a on the Commerce Control List). 


(b) Military aircraft engines ...  


(c) Cartridge-actuated devices utilized in for emergency escape of personnel and airborne 


equipment (including but not limited to airborne refueling equipment) specifically 


designed or modified for use with the from aircraft and engines of the types in paragraphs 


(a) and (b) of this category 


(d) Launching and recovery equipment required for the articles in paragraph (a) of this 


category, if the equipment is specifically designed or modified for military use. ... 
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A. Equipment, Assemblies, and Components  


(e) Inertial navigation systems ...specifically designed, modified, or configured for military 


use and all specifically designed components, parts and accessories. 


For other inertial reference systems and related components refer to 


Category XII(d) ECCNs 7A003 and 7A103 on the Commerce Control List. 


Note:  ... quartz rate sensors...  
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Developmental aircraft (Tier 2b), engines, and components thereof specifically designed, 


modified, or equipped for military uses or purposes , or developed principally with U.S. 


Department of Defense funding, excluding such aircraft, engines, and components  


subject to the jurisdiction of the Department of Commerce 


Note: Development aircraft, engines, and components thereof, having no commercial application 


at the time of this amendment and which have been specifically designed for military uses 


or purposes, or developed principally with U.S. Department of Defense funding, will be 


considered eligible for a CCL license when actually applied to a commercial aircraft or 


commercial aircraft engine program. Exporters may seek to  establish commercial 


application either on a casebycase basis through subsmission of documentation 


demonstrating application to a commercial program in requesting an  export license 


application from Commerce in respect of a specific export or, in the case of usefor broad 


categories of aircraft, engines, or components, a commodity jurisdiction from State. 


Ground effect machines (GEMS) specifically designed or modified for militaryuse, 


(including but not limited to surface effect machines and other air cushion vehicles,.and 


all components, parts, and accessories, attachments, and associated equipment  


specifically designed or modified for use with such machines. 


(For surface effect vehicles, see ECCN 8A001 on the Commerce Control 


List.) 


, parts, accessories, attachments, and associated equipment (including ground 


support equipment) specifically designed or modified for the articles in paragraphs (a)  


through (d) of this category, excluding aircraft tires and propellers used with  reciprocating 


engines. 


Note. The Export Administration Regulations ... control any component, part, accessory, 


attachment, and associated equipment (including propellers) designed exclusively for civil, 


nonmilitary aircraft ... A nonSME component or part ...  that is not controlled under another 


category of the USML, that is (a) standard equipment; (b) is covered by a civil aircraft type 


certificate .. issued by the Federal Aviation Administration for civil, nonmilitary aircraft (this 


expressly excludes military aircraft certificied as restricted and any type certification of 


Military Commercial Derivative Aircraft); and (c) is an integral part of such civil aircraft is 


subject to the jurisdiction of the EAR. In the case of any part or component designated as 


SME in this or any other USML category, a determination that such item may be excluded 


from USML coverage based on the three criteria above always requires a commodity 


jurisdiction determination by the Department of State under 120.4 of this subchapter. The 


only exception to this requirement is where a part or component designed as SME in this 


category was integral to civil aircraft prior to August 14, 2008. For such part or components, 


U.S. exporters are not required to seek a commodity jurisdiction determination from State, 


unless doubt exists as to whether the item meets the three criteria above (See 120.3 and 120.4 


of this subchapter). Also, U.S. exportersare not required to seek a commodity jurisdiction 


determination from State regarding any nonSME componentor part (as defined in 121.8(b) and 


(d) of this subchapter) that is not controlled under another category of the USML, unless 


(f)   


(g)  


(i) Components 
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doubt  exists as to whether the item meets the three criterai above (See 120.3 and 120.4 of 


this 
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subchapter). These commodity jurisdiction determinations will ensure compliance with  


this section and the criteria of Section 17(c) of the Export Administration Act of 1979. In  


The following observations on “standard” and “integral” are relevant in determining 


whether the first and third of the three criteria above have been met, consider whether the 


same item is common to both civil and military applications without modification of the 


item‟s form, fit, or function. Some examples of parts or components that are not common 


to both civil and military applications are tail hooks, rotodomes, and low observable rotor 


blades. “Standard equipment” is defined as a part or component manufactured in  


compliance with an established and published industry specification or an established and 


published government specification (e.g., AN, MS, NAS, or SAE). Parts and components  


that are manufactured and tested to established but unpublished civil aviation industry 


specifications and standards are also “standard equipment,” e.g., pumps, actuators, and  


generators. A part or componeent is not standard equipmet if there are any performance, 


manufacturing or testing requirements beyond such specifications and standards Simply 


testing a part or component to meet a military specification or standard for civil purposes  


does not in and of itself change the jurisdiction of such part or component. Integral is  


defined as a part or component that is installed in an aircraft. In determining whether a  


part or component may be considered as standard equipment and integral to a civil  


aircraft (e.g., latches, fasteners, grommets, and switches) it is important to carefully 


review all of the criteria noted above. For example, a part approved solely on a non 


interference/provisions basis under a type of certificate issued by the Federal Aviation 


Administration would not qualify. Similarly, unique application parts or components not 


integral to the aircraft would also not qualify.  


Related Controls: CCL ECCN 9E003 controls hot section technology.  


121.3 Aircraft and related articles 


In Category VIII, aircraft means aircraft designed, modified, or equipped for a military purpose , 


including aircraft described as demilitarized. All aircraft bearing an original military designation 


are included in Category VIII. However, the following aircraft are not included so long as they  


have not been specifically equipped, reequipped, or modified for military operations:. 


Category IX 


A. Equipment, Assemblies, and Components 


(a) Training equipment specifically designed, modified, configured or adapted for military 


purposes, including but not limited to weapons system trainers, radar trainers, gunnery 


training devices, antisubmarine warfare trainers, target equipment, armament training 


units, pilot-less aircraft trainers, navigation trainers, and human-rated centrifuges 


(b) Simulation devices required for the items covered by this subchapter. 


(c) Tooling and equipment specifically designed ormodified  
 for 
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the  production of 
arcticle 


s 


controlledby this category. 


(d) Components, parts, accessories, attachments, and associated equipment specifically  
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designed, modified, configured, or adapted for the articles in paragraphs (a), (b) and (c) 


of this category. 


(f) ... (2) The articles in this category include any end item, components, accessory, part,  


firmware, software or system that has been designed or manufactured using technical 


data and defense services controlled by this category. ... 


(4) Category IX does not control military instrument flight trainers for other than combat 


simulation (see CCL ECCN 9A018.f). 


Category X 


A. Equipment, Assemblies, and Components 


(a) Protective personnel equipment specifically designed, developed, configured, adapted,  


modified, or equipped for military applications. This includes but is not limited to, as 


follows: ... 


(5) Atmosphere diving suits designed, developed, modified, configured, or adapted for use in 


rated for rescue operations involving submarines controlled by this subchapter;  


(6) Helmets specially designed, developed, modified, configured, or adapted rated to be 


compatible with military communication hardware or optical sights or slewing devices  


(7) Goggles, glasses, or visors designed rated to protect against lasers or thermal flashes 


discharged by an article subject to this subchapter.. 


(b) Permanent or transportable shelters specifically designed and modified rated to protect 


against the effect of articles covered by this subchapter as follows:  


(c) Tooling and equipment specifically designed or modified for the production of articles 


controlled by this category. 


(d) Components, parts, accessories, attachments, and associated equipment specifically  


designed, modified, configured, or adapted for use with the articles in paragraphs (a) 


through (c) of this category. 


(f) ... (1) ... Type 1, Type 2, Type 2a, or Type 3a Type I, Type II, Type II-A, and Type III-A 


... 


(2) The articles in this category include any end item, components, accessory, part, firmware, 


software or system that has been designed or manufactured using technical data and 


defense services controlled bythis category. 


Category XI 


(The MTCR analysis above, as it relates to Category XI, is not repeated here.)  


A. Equipment, Assemblies, and Components 


(a) Electronic equipment .... specifically designed, modified, orconfigured for/ military 
application. This equipment includes but is not limited to “required” for the following: - 
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(3) Radar systems,  with capabilit ies such as 
1 t 


(In the absence of technical characteristics which would distinguish  
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military from non military applications. (a)(3) should be deleted.) 


(4) ... (iii) Radios (including transceivers) specifically designed or modified to which interfere 


with other communication devices or transmissions. 


(5)  


Command, control and communications systems to include radios (transceivers), 


navigation, and identification equipment. 


(6) Computers specifically designed or developed for military application and any computer 


specifically modified for use with any defense article in any category of the U.S. 


Munitions List. 


(7) Any experimental or developmental electronic equipment specifically designed or 


modified for militaryapplication or specifically designed or modified for use with a 


military system having no commercial application 


(b) Electronic systems or equipment specifically designed, modified or configured for 


intelligence, security, or military purposes for use in search, reconnaissance, collection, 


monitoring, directionfinding, display, analysis, and production of information from the 


electromagnetic spectrum and electronic systems or equipment designed or modified to 


counteract electronic surveillance or monitoring. A system meeting this definition is 


controlled under this subchapter even in instances where any individual pieces of 


equipment constituting the system may be subjedt to the controls of another U.S. 


Government agency7. Such systems or equipment desicribed above include, but are not 


limited to, those: 


(1) Designed or modified to use cryptographic techniques to generate the spreading 


code for spread spectrum or hopping code for frequency agility. This does not 


include fixed code techniques for spread spectrum. 


(2) Designed or modified using burst techniques (e.g., time compression techniques) 


for intelligence, security or military purposes. 


(3) Designed or modified for the purpose of information security to suppress the  


compromising emanations of information-bearing signals. This covers TEMPEST 


suppression technology and equipment meeting or designed to meet government 


TEMPEST standards. This definition is not intended to include equipment 


designed to meet Federal Communications Commission (FCC) commercial 


electro-magnetic interference standards or equipment designed for health and 


safety.... 


(See CCL ECCNs 5A980 for surreptitious interception  


equipment; 5A0011.b.3, 5A002.a.5, and 5E001.b.4 for spread spectrum;  


and 5A002.a.4 for TEMPEST.). 


(c) Components, parts, accessories, attachments, and associated equipment specifically  


designed of modified for the articles in this category, except for wuch items as are in 


normal commercial use. 







 


 


34 


Category XII ... 


(The MTCR analysis above, as it relates to Category XII, is not repeated here.) 
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A. Equipment, Assemblies, and Components 


(b) Lasers specifically designed, modified or configured for military application including  


those used in military communication devices, target designators and range finders, target 


detection systems, and directed energy weapons 


(See CCL ECCNs .5E001.b.2 for laser communications technology;  


6A008 for laser radar or Light Detection and Ranging; and 7A106 for laser radar 


altimeters. See Category XVIII for lasers in directed energy weapons.) 


(c) Infrared focal plane array detectors specifically designed, modified, or configured for 


military use; image intensification and other night sighting equipment or systems 


specifically designed, modified or configured for military use; , second generation and 
above military image intensification tubes (defined below) specifically designed, 
developed, modified, or configured for military use, and infrared, visible and ultraviolet 
devices specifically designed, developed, modified, or configured for military application 
Military second and third generation image intensification tubes and military 
infrared 
focal plane arrays identified in this subparagraph are licensed by the Department of 


Commerce (ECCN 6A002A and 6A003A) when part of a commercial system (i.e., those 


systems originally designed for commercial use). This does not include any military 


system comprised of nonmilitary specification components. Replacement tubes or focal 


plane arrays identified in this paragraph being exported for commercial systems are 


subject to the controls of the ITAR. 


Note: Special Definition ... second and third generation image intensification tubes ... 


(See CCL ECCNs 6A002 for infrared focal plane arrays and 6A003 for 


cameras using such arrays/)  


(d) Inertial platforms and sensors “required” for weapons or weapon systems; guidance, 


control and or stabilization systems except for those covered in Category VIII; astro 


compasses and star trackers and military accelerometers and gyros. For aircraft inertial 


reference systems and related components refer to Category VIII. 


(See CCL ECCNs in category 7 for inertial navigation equipment.).  


(e) Components, parts, accessories, attachments, and associated equipment specifically  


designed or modified for the articles in paragraphs (a) through (d) of this category, except 


for such items as are in normal commercial use. 


Category XIII 


(The MTCR analysis above, as it relates to Category XIII, is not repeated here.) 


A. Equipment, Assemblies, and Components 


Cameras and specialized processing equipment therefor, photointerpretation, stereoscopic 


plotting, and photogrammetry equipment which are specifically designed, developed, modified, 


adapted, or configured for military purposes, and components specifically designed or 


modified therefor; 


 


(a) 
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(CCL ECCNs 6A003, 6A203, 6A993, 8A002, and 8A992 cover cameras.)  


(b) Military Information Security Assurance Systems and equipment, cryptographic devices, 


software, and components specifically designed, developed, modified, adapted, or 


configured for military applications (including command, control and intelligence 


applications). This includes: 


(1) Military cryptographic (including key management) systems, equipment assemblies, 


modules, integrated circuits, components or software with the capability of maintaining 


secrecy or confidentiality of information or information systems, including equipment 


and software for tracking, telemetry and control (TT&C) encryption and decryption; 


(2) Military cryptographic (including key management) systems, equipment assemblies, 


modules, integrated circuits, components of software which have the capability of 


generating spreading or hopping codes for spread spectrum systems or equipment; 


(3) Military cryptanalytic systems, equipment, assemblies, modules, integrated circuits, 


components or software; 


(4) Military systems, equipment, assemblies, modules, integrated circuits, components or 


software providing certified or certifiable multilevel security or user isolation exceeding 


Evaluation Assurance Level (EAL) 5 of the Security Assurance Evaluation Criteria and 


software to certify such systems, equipment or software; 


(5) Ancillary equipment specifically designed, developed, modified, adapted, or configured 


for the articles in paragraphs (b)(1), (2), (3), and (4) of this category. 
(CCL ECCN 5A002 covers information security items. Key management  


was an earlier control attempt which has been abandoned. Spread spectrum is  


explicitly controlled in 5A002.a.5. and cryptanalytic in 5A002.a.2.)  


(c) 


Selfcontained diving and underwater breathing apparatus as follows:  


(1) Closed and semiclosed (rebreathing) apparatus;  


( 2 )   


Specially _ designedcomponents and parts for use in the conversion ofopencircuit  
(CCL ECCNs 8A992.h, 9A018.d, and 9A991.e control breathing equipment.)  


(d) Carbon/carbon billets and preforms not elsewhere controlled by this subchapter (e.g., 


Category IV) which are reinforced with continuous unidirectional tows, tapes orwoven 


cloths in three or more dimensional planes (e.g. 3D, 4D) specifically designed, 


developed, modified, configured or adapted for defense articles. 


(If the carbon-carbon were sufficiently fabricated to be recognizable as an 


equipment end-item or component, its export control status should be determined  


by the nature of that end-item or component, e.g., missile component vs. brakes  


for commercial aircraft or high speed trains. If not, its export control status  


should be subject to the EAR, rather than ITAR, because there is, inherently, no  


“bright line” to determine agency jurisdiction for such structural materials.)  


apparatus to military use; and 


(3) Articles exclusivelydesigned for military use with selfcontained diving and underwater 


swimming apparatus. 


(e) Armor (e.g., organic, ceramic, metallic), and reactive armor and components, parts and  
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accessories not elsewhere controlled by this subchapter which have been specifically  


designed, developed, modified, configured or adapted for a military application 
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(If the material suitable for armor were sufficiently fabricated to be 


recognizable as an equipment end-item or component, its export control status should 


be determined by the nature of that end-item or component, e.g., Category VII 


vehicle component or Category X protective personnel equipment vs. more benign 


uses.. If not, its export control status should be subject to the EAR, rather  than 


ITAR, because such raw materials inherently cannot provide a critical, substantial, or 


significant military or intelligence advantage.)  


(f)  


Structural materials, including carbon/carbon and metal matrix composites, plate, forgings, 


castings, welding consumables and rolled and extruded shapes that have been specifically 


designed, developed,configured,modified oradapted for defense articles  


(See comment re XIII(d) above.) 


(g) Concealment and deception equipment specifically designed, developed, modified, 


configured or adapted for military application, including but not limited to as follows:  


special paints, decoys, smoke or obscuration equipment and simulators and components, 


parts and accessories specifically designed, developed modified, configured or adapted 


therefor. 


(CCL ECCN 1C001 controls special paints.) 


Energy conversion devices for producing electrical energy from nuclear, thermal, or solar 


energy, or from chemical reaction that are specifically designed, developed, modified, 


configured or adapted for military application. 


(CCL ECCN 3A001.e contains many technical bases for determining export 


controls for such devices. No information is available to indicate a need for 


different technical specifications for an item on the USML.)  


(i)  


Metal embrittling agents. 


(The meaning of this term is not understood.) 


(j) Hardware and equipment, which has been specifically designedor modified rated for 


military applications, that is associated with the measurement or modification of system m 


signatures for detection of defense articles. This includes but is not limited to signaturemeasurement equipment; reduction techniques 


and1codes;•signaturematerials1and1treatments;•and1signaturecontrol design methodology. 7 


(The first sentence of XIII(j) covers signature measurement equipment. 


Reduction techniques and design technology are covered by CCL ECCN 1E001.  


Signature materials are covered by CCL ECCNs 1A101, 1C001, and 1C101.)(k)


Tooling and equipment specifically designed or modified for the production of Aarticles1 


controlled by this category. 0 


(To remove concurrent jurisdiction.) 


(m ... (1)Paragraph (d) of this category does not control carbon/carbon billets and d preforms where 


reinforcement in the third dimension is limited to interlocking of adjacent 4layers0only, and carbon/carbon 3D, 4D etc. end items that have not been 1 specifically 


designed o modified for militaryr applications(e.g., brakes for 


(h) 







 


 


, 
commercial aircraft or high speed trains); 1 
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A. Equipment, Assemblies, and Components  


(a) Chemical agents, to include as follows:  


(b) Biological agents and biologically derived substances specifically designed, developed, 


configured, adapted, or modified for the purpose of increasing their capability to produce 


casualtiesin humans or livestock, degrade equipment or damage crops as follows: 


(List biological agents not covered by 1C351 to 1C354 or 1C360, if any, 


which should be controlled. If none, delete XIV(b).) 


Related Controls: See CCL ECCNs 1C351 to 1C354 and 1C360. 


 
... 


(2) The detection, identification, warning or monitoring of the chemical agents and 


biological agents listed in paragraph (a) and (b) of this category 


(In the absence of a technical basis to distinguish  


jurisdiction, ECCNs 1A004 and 2B351 appear to be the 


reasonable way to control such equipment.) 


(g) Antibodies, polynucleoides polynucleotides, biopolymers or biocatalysts specifically 


designed or modified for use with “required” for articles controlled in paragraph (f) of 


this category  


(h) Medical countermeasures, to include pre and posttreatments, vaccines, antidotes and 


medical diagnostics, specifically designed or modified for use with the chemical agents 


listed in paragraph (a) of this category and vaccines with the sole purpose of protecting 


against biological agents identified in paragraph (b) of this category. Examples include 


barrier creams specifically designed to be applited to skin and personal equipment to 


protect against vesicant agents controlled in paragraph (a) of this category; atropine auto 


injectors specifically designed to counter nerve agent poisoning. 


(i) Modeling or simulation tools specifically designed or modified “required” for chemical 


or biological weapons design, development, or employment. The concept of modeling  


and simulation includes software covered by paragraph (m) of this category specifically 


designed to reveal susceptibility or vulnerability to biological agents or materials listed in 


controlled by paragraph (b) of this category. 


(If nothing is listed in paragraph (b), the reference should be to the 


applicable agents controlled on the CCL.) 


(j) Test facilities specifically designed or modified for the certification and qualification of 


articles controlled in paragraph (f) of this category. 


(d) Tear gases and riot control agents including as follows: 


(3) Formulation containing more than 1 percent of CN ... 


Related Controls: See CCL ECCN 1A984.  (5)


 Formulation containing more than 1 percent of CS ... 


Related Controls: See CCL ECCN 1A984.  


 (f)  Equipment and its componets, parts, accessories, and attachments specifically designed 


or modified for military operations and compatibility with military equipment as follows: 
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(Test facilities are part of CCL-controlled munitions production equipment.) 
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(k) Equipment, components, parts, accessories, and attachments, exclusive of incinerators 


(including those which have specially designed waste supply systems and special  


handling facilities), specifically designed or modified “required” for destruction of the 


chemical agents in paragraph (a) or the biological agents in paragraph (b) of this  


category. This destruction equipment includes facilities specifically designed or modified 


for destruction operations. 


(l) Tooling and equipment specifically designed or modified for the production of articles 


controlled by paragraph (f) of this category. 


(n) ... (1) A chemical agent in category XIV(a) is a substance having military application, 


which by its ordinary and direct chemical action, produces a powerful  


physiological effect. 


(2) The biological agents or biologically derived substances in paragraph (b) of this 


category are those agents and substances capable of producing casualties in 


humans or livestock, degrading equipment or damaging crops and which have 


been modified for the specific purpose of increasing such effects. Examples of 


such modifications include increasing resistance to UV radiation or improving 


dissemination characteristics. This does not include modifications made only for 


civil applications (e.g., medical or environmental use). 


(3) The destruction equipment controlled by this category related to biological agents 


in paragraph (b) is that equipment specifically designed to destroy only the agents 


identified in paragraph (b) of this category. 


(Use of the word “required” in (k) above makes (n)(3) redundant.): 


(4)(i) The individual protection against the chemical and biological agents controlled by 


paragraph (f) of this category includes military protective clothing and masks, but 


not those items designed does not control items rated for domestic preparedness 


(e.g., civil defense) items. Domestic preparedness devices for individual  


protection that integrate components and parts identified in this subparagraph are 


licensed by the Department of Commerce when such components are: 


(A)  integral  to  the  device  


(B)  Inseparable from the device; and  


(C)  incapable of replacement without compromising the effectiveness of the 


device. 


Related Controls: See CCL ECCN 1A004.)  


(ii) Components and parts identified in this subparagraph exported for integration into 


domestic preparedness devices for individual protection are subject to the controls 


of the ITAR;  


(5) Related Definition: Technical data and defense services in paragraph (l) include  


libraries, databases and algorithms specifically designed or modified for use with 


articles controlled in paragraph (f) of this category. 


(6) The tooling and equipment covered by paragraph (l) of this category includes 


molds used to produce protective masks, overboots, and gloves controlled by 


paragraph (f) and leak detection equipment specifically designed to test filters 


controlled by paragraph (f) of this category. 
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(7) The resulting product of the combination of any controlled or noncontrolled  


substance compounded or mixed with any item controlled by this subchapter is also 


subject to the controls of this category. 


Note 1. This Category does not control formulations containing 1% or less CN or CS or 


individually packaged tear gases or riot control agents for personal and self defense purposes.  


Note 4. Related Controls: With respect to U.S. obligations under the Chemical Weapons 


Convention (CWC), refer to Chemical Weapons Convention Regulations (CWCR) (15 CFR  


parts 710 through 722, 742.2, 744.4, 744.6, and 745 and ECCNs 1C350.b, 1C355, 1C395,  


1C995, 1D390, 1E001, 1E350, and 1E355 on the Commerce Control List). ... 


Category XV 


(The MTCR analysis above, as it relates to Category XV, is not repeated here.)  


A. Equipment, Assemblies, and Components 


(a) Spacecraft, including ... satellites, excluding international space station  


Related Controls: See CCL ECCNs 9A004 and 9A104.  


(c) Global Positioning Navigation Satellite System (GPS) (GNSS) receiving equipment with 


any of the following characteristics:  


(1) Designed for encryption or decryption (e.g., Y code of GPS precise positioning service 


(PPS) signals Employing a decryption algorithm “required” for government use to access  


the ranging code for position and time;  


(2) Designed for pProducing navigation results above 60,000 feet altitude and at 600 m/s  


(1,000 1,165 knots) velocity or greater; 


(3) Specifically designed or modified for use with a null steering antenna or including a null 


steering antenna designed to reduce or avoid jamming signals Employing „adaptive  


antenna systems‟; 


Technical Note: „Adaptive antenna systems‟ dynamically generate one or more spatial  


nulls on an antenna array pattern by signal processing in the time domain or frequency 


domain.  


(Above revisions in (c)(1), (c)(2), (c)(3), and Technical Note were agreed  


in Wassenaaar December 2009.) 


(4) Designed or modified for use with unmanned air vehicle systems capable of delivering at 


least a 500 kg payload to a range of at least 300 km rated for a “range” of 300 km or  


greater and a “payload” of 500 kg or greater..  


Note. GPS receivers designed or modified for use with military unmanned air vehicle  


cl- las» »7;11-is cl nn r are n As» ;der011 to be eci-gcally desi ed vssesel;+.1.el 


cysSS,111s V• 1 411 le0s1.3 ,C4pa.bili4.y \,../11s1 W M . ,  1 1 - 1 , / % 1 1 1 1 , , L  o r  


configured for military use and therefore covered under this paragraph (d)(4). ... 


Note: Paragraph (c) of this category does not control GNSS receiving equipment that only uses  


components to filter, switch or combine signals from multiple omni-directional antennae that do 


not implement adaptive antenna techniques.  


(d) Radiationhardened microelectronic circuits that meet or exceed all five of the following 
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characteristics: ... 
(CCL ECCN 3A001.a.1.a covers these same radiation-hardened microelectronic circuits. 


Although USML XV(d) consists of a technical defined “bright line” to differentiate 


agency jurisdiction, this “bright line” does not in fact differentiate between predominant 


military and predominant civil use.) 


(e) All specifically designed or modified systems or subsystems, components, parts, 


accessories, attachments, and associated equipment for the articles in this category, 


including tThe articles identified in section 1516 of Public Law 105-261: satellite fuel 


ground support equipment, test equipment, payload adapter or interface hardware, 


replacement parts and non-embedded solid propellant orbit transfer engines 


Related Controls:. (see also categories IV and V in this section and ECCN 9A004 on the 


Commerce Control List) 


Note: This coverage by U.S. Munitions List does not include the following unless specifically  


designed or modified for military application. (see 120.3 of this subchapter): (For controls on 


these items see the Export Administration Regulations, Commerce Control List (15 CFR Parts 


730 through 799 774).) 


(6) Space qualifieed telecommunications systems, equipment and components not designed 


or modified for satellite uses not rated for satellites. 


(7) Technology required for the development or production of telecommunications  


equipment specifically designed for nonsatellite uses not rated for satellites. 


(Repeal of section 1516 of Public Law 105-261:is recommended, in order 


to improve the “bright line” between ITAR and EAR jurisdiction for Category 


XV Group A.) 


E. Technology 


(f) Technical data ... directly related to “required” for the defense articles enumerated 


designated in paragraphs (a) through (e) of this category, as well as detailed design, 


development, manufacturing or production data for all spacecraft and specifically  


designed or modified components for all spacecraft systems. This paragraph includes all 


technical data, without exception, for all launch support activities (e.g., technical data 


provided to the launch provider on form, fit, function, mass, electrical, mechanical, 


dynamic, environmental, telemetry, safety, facility, launch pad access, and launch 


parameters, as well as interfaces for mating and parameters for launch.) 


Related Controls:  (See 124.1 for the requirements for technical assistance agreements 


before defense services may be furnished even when all the information relied upon by 


the U.S. person in performing the defense service is in the public domain or is otherwise 


exempt from the licensing requirements of this subchapter.) Technical data directly 


related to the manufacture or production of any defense articles enumerated elsewhere in 


this category that are designated as Significant Military Equipment (SME) shall itself be 


designated SME. Further, technical data directly related to the manufacture or production 


of for all spacecraft except for the International Space Station, notwithstanding the nature 


of the intended end use (.e.g., even where the hardware is not SME), is designated SME  
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is controlled. 
Note Related Controls: The special export controls contained in 124.15 of this subchapter 


are always required before a U.S. person may participate in a launch failure investigation 


... Such special export controls also may be imposed with respect to any destination ... 


(Repeal of section 1516 of Public Law 105-261:is recommended, in order 


to improve the “bright line” between ITAR and EAR jurisdiction for Category 


XV Group E.) 


Category XVI 


(The MTCR analysis above, as it relates to Category XVI, is not repeated here.) 


A. Equipment, Assemblies, and Components 


(a) Any article, material, equipment, or device which is specifically designed or modified for 


use in the design, development, or fabrication of nuclear weapons or nuclear explosive 


devices. 


Related Controls: See 123.20 of this subchapter and Department of Commerce Export 


Administration Regulations, 15 CFR 742.3 and 744.2 and all CCL ECCNs designated NP 


(Nuclear Proliferation) as reason for control. 
Section 123.20 


(a) The provisions of this subchapter do not apply to ... Category VI() and XVI ... to the 


extent such equipment, technical data, or services items are under the export control of 


the Department of Energy or the Nuclear Regulatory Commission or the Department of 


Commerce pursuant to the Atomic Energy Act ... 


Definition of Weapons of Mass Destruction in Category VII Revision: 


... This includes, but is not limited to: 


(A) Nuclear explosive devices and their major subsystems Nuclear weapons as described  


and controlled by the Department of Energy  


(Category XVI(a) is controlled for nuclear weapons by the Department of 


Energy; for nuclear materials by NRC (see reference to NRC inCCL ECCN 


1C012); and for items of significance for nuclear explosives by the Department of 


Commerce. Section 309(c) of the Nuclear Non-Proliferation Act of 1978 provides 


for 


“control by the Department of Commerce over all export 


items, other than those licensed by the [Nuclear Regulatory] Commission, 


which would be, if used for purposes other than those for which the export 


is intended, of significance for nuclear explosive purposes.” 


There is no apparent need for involvement by the Department of State as a 


fourth agency. However, it is not clear whether the Department of Energy export 


controls cover XVI(a), or indeed whether any agency controls the export of 


nuclear weapons themselves! But it was surely not intended that all CCL NP 


items be moved to the USML or that all such items be construed to be WMD and 
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in Tier 1a.) 


(b) Any article, material, equipment, or device which is specifically designed or modified for 


use in the devising, carrying out, or evaluating of nuclear weapons tests or any other 


nuclear explosions (including for modeling or simulating the employment of nuclear 


weapons or the integrated operational use of nuclear weapons), except such items as are 


in normal commercial use for other purposes. 


(Recommended deletion is based on the assumption that DoE, NRC, and 


DoC export controls cover, or are intended to cover, what is described. One  


supposes that DoE, as the agency responsible for nuclear weapons, controls items 


“required” for evaluating nuclear weapons tests. However, a specific citation has 


not been found.) 


(c) Nuclear radiation detection and measurement devices specifically designed or modified 


formilitary applications.  


Related Controls: See CCL ECCNs 6A102 and 1A999.a for radiation detection and  


measurement. 


(d) All specifically designed or modified ecomponents and parts, accessories, attachments, 


and associated equipment for thearticles in this category 


Category XVII Classified Articles, Technical Data and Defense Services Not 
Otherwise Enumerated 


(a) All articles, technical data (as defined in 120.10 of this subchapter) and defense services 


(as defined in 120.9 of this subchapter) relating thereto which are classified in the 


interests of national security and which are not otherwise enumerated in the U.S. 


Munitions List. 


(Category XVII is an empty box. All the relevant articles, technical data, 


and defense services are otherwise designated in other categories in the U.S.  


Munitions List. The other categories cover such items whether or not they are 


“classified in the interests of national security.”) 


Category XVIII 


. 


A. Equipment, Assemblies, and Components  


(Robert L. Park, Director of the Washington Office of the American Physical Society, 


writes on pp. 187-188 of Voodoo Science copyright 2000: 


“ ... many scientists ... questioned whether s0-called directed-energy 


weapons (DEW) were feasible. (A study panel), headed jointly by Professor 


Nicolass Bloembergen of Harvard, who won the Nobel Prize in 1981 for his 


research with lasers, and Dr. Kumar Patel, the director of research at Bell  


Laboratories and the inventor of the CO2 laser, (concluded, on April 23, 1987) in 


an unclassified version of “The Science and Technology of Diected Energy  


Weapons” ... that at least ten years would be needed just to determine if the  
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concept was feasible - and it did not look promising.” 


This suggests that inclusion of Category XVIII on the USML is questionable.)  


(a) Directed energy weapon systems specifically designed or modified for military 


applications (e.g., destruction, degradation or rendering mission-abort of a target). These 


include, but are not limited to , as follows: 


(1) Laser systems, including continuous wave or pulsed laser systems, specifically 


designed or modified"1 rated to cause blindness; 


0 


(9) Systems capable or assessing rated to damage or destroy targets, abort missions,  


or assess target damage, destruction or mission-abort 


(11) Equipment with rapid beam slew capability rated to slew beams rapidly for rapid 


multiple target operations; 


(b) Equipment specifically designed or modified “required” for the detection or identification  


of, or defense against, articles controlled in paragraph (a) of this category 


(c)  Tooling and equipment specifically designed or modified for the production of defense 


articles controlled by this category. 


(d) Test and evaluation equipment and test models specifically designed or modified 


“required” for the defense articles controlled by this category. ...  


(e) Components, parts, accessories, attachments and associated equipment specificallydesigned or modified for the articles in paragraphs (a) through (d) of this category 


Adaptive optics,phase conjugators, space-qualified accelerators, targets, target diagnostic 


equipment, current injectors for negative hydrogen ion beans, and space-qualified foils 


for neutralizing negative hydrogen isotope beams 
(g) ... (1) The components, parts, accessories, attachments and associated equipment include, 


xxbutAare,not limited, to,adaptive optics0and. phaseconjugators components,3 spacequalified"accelerator components, targets andspecificallyv designedtarget diagnostics, current 


sinjectors for negative hydrogenionybeans,eand spacequalified .foilsxxfor1neutralizinge, 


negativ hydrogene isoto beams. 


pe 


(2) The particle beam systems in paragraph (a)(3) of this category include devices  


embodying particle beam and electromagnetic pulse technology and associated 


components and subassemblies (e.g., ion beam current injectors, particle  


accelerators for neutral or charged particles, beam handling and projection  


equipment, beam steering, fire control, and pointing equipment, test and  


diagnostic instruments, and targets) which are specifically designed or modified 


required for directed energy weapons applications 


(3) The articles controlled in this category include any end item, component, Vaccessory, attachment, part, firmware, software or system that has been designed ,or manufactured using technical data and defense services controlled by 


this xcategory. 







 


 


 (4) The articles specifically designed or modified for military application controlled 1in this category include any articles specifically developed, configured, or adapted .for military 


application. 1. 
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Categoru XX Submersible Vessels, Oceanographic and  Associated Equipment Swimmer 


Delivery Vehicles  


A. Equipment, Assemblies, and Components  


(a) Submersible vessels, manned or unmanned, tethered or untethered, designed or modified 


for military purposes, or powered by nuclear propulsion plants (Also see ECCN 8A001  


on the Commerce Control List.) 


(No need to supplement CCL ECCN 8A001 controls is presented.) 


(b)Swimmer delivery vehicles designed or modified for military purposes.  


(No need to supplement CCL ECCNs 8A002.q and 8A992.h is presented.) 


(c)Equipment, components, parts, accessories, and attachments specifically designed or 


modified for any of the articles in paragraph (a) and (b) of this category. 


Category XXI 


A. Equipment, Assemblies, and Components 


(a) Any article not specifically enumerated in the other categories of the U.S. Munitions List 


which has substantial military applicability and which has been specifically designed, 


developed, configured, adapted, or modified for military purposes. The decisions on 


whether any article may be included in this category shall be made by the Director, 


Office of Defense Trade Controls Policy. 







 


 


(Retention of Category XXI would undermine the objective of a “bright 


line” to distinguish EAR from ITAR jurisdiction.) 







 The ten documents for each CCL Category respond to the request for comments on how to make  


the CCL more clear and “positive.” This includes recommended deletions of unclear terminology 


January 31, 2011 


To: publiccomments@bis.doc.gov  


DDTCResponseTeam@state.gov 


From: Bill Root 301 987 6418; waroot23@gmail.com 


Subject: License Exception STA Proposed Rule RIN 0694-AF03; 


Notice of Inquiry - CCL; 


USML - Positive List; and 


Category VII Revision 


Ten separate documents sent with this email contain comments on each of the ten categories of 


the Commerce Control List (CCL). These are relevant to each of the four requests for public 


comments listed in the subject line of this message. 


An eleventh document addressing ANPRM USML - Positive List is also attached. This includes 


detailed recommendations for State or Commerce jurisdiction for each MTCR item or portion 


thereof and positive list and bright line jurisdictional recommendations for each Category on the 


USML. 


License Exception STA 


The ten CCL category documents describe in detail the applicability, or inapplicability, of STA 


to each ECCN or part thereof.. They include the precise countries of applicability and the 


reasonableness of using License Exceptions GBS, CIV, TSR, APP, or ENC as an alternative to 


STA. It is strongly urged that the CCL be similarly annotated in the final STA rule. 


Based only on the December 9 proposed rule, a great deal of research is required to figure out 


this information. Each of the many members of the public and many government officials who 


must understand this rule should not have to conduct this painstaking research separately. If they 


did, it is almost certain that many different, and conflicting, conclusions would be reached.. For 


example, even some former high officials in BIS seem to believe, incorrectly, that the “STA 


exclusion” ECCNs are ineligible for STA to (c)(1) countries as well as to (c)(2) countries. Many 


others probably believe, also incorrectly, that ECCNs would be ineligible for STA if controlled 


for more than the six specified reasons for control to (c)(1) or more than NS to (c)(2). However, 


the applicability of STA to “transactions” makes exports of ECCNs controlled for additional 


reasons STA-eligible if to those (c)(1) or (c)(2) countries without an X on the Country Chart for 


those additional reasons. 
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such as “specially designed”, “specially designed or modified”, “designed”, “capable of”, 


“having”, “with”, “usable”, “used for”, “used in”, “parts”, “accessories”, “attachments”, 


“associated equipment”, etc.. Recommended substitute terms are, in most cases, “required” or 


rated. The existing Wassenaar definition of “required” would be expanded to apply that term to 


commodities and software in addition to technology. Published documents record rated 


specifications. 


It is recommended that the vast majority of ECCNs on the CCL be included in Tier 3.c 


(controlled for national security, foreign policy, or human rights reasons). For this reason, the 


descriptions of individual ECCNs in the ten documents for each CCL category do not repeat this 


recommendation in the hundreds of instances where it applies. Comments on other Tiers follow: 


Tier 1.a (Weapons of Mass Destruction) Part A Nuclear weapons: (Presumably DoE controls 


these. However it is not evident that they are on the export control list of any U.S. agency). 


Tier 1.a (WMD) Part (B) Chemicals covered by Schedule 1 of the Chemical Weapons 


Convention: 1C351.d.5 and d.6 (remainder of CWC Schedule 1 is USML) 


Tier 1 a (WMD) Part (C) Biological agents: remainder of 1C351 and 1C352 to 1C354 (This may 


be too broad. However, these ECCNs are the only U.S. export control items which list explicit 


biological agents and they do not now distinguish between WMD and non-WMD agents.) 


Tier 1.b (WMD-capable unmanned delivery system): 9A104 and 9A112 (9A120 renumbered) 


(The eleventh document re USML - Positive List contains detailed recommendations for 


jurisdiction for each MTCR item. “Missiles” and UAVs range 300 km payload 500 kg would be 


USML; rockets and UAVs range 300 km payload less than 500 kg would be CCL. However, this 


eleventh document also recommends that Tier 1.b be redefined as “missiles” 300 km payload 


500 kg.) 


Tier 1.c (production) (i) WMD (A) nuclear (DoE and NRC) 


Tier 1.c (production) (i) WMD (B) CWC Schedule 1 (No existing control found. 2B350 is 


for production of 1C350 precursors) 


Tier 1.c (production) (i) WMD (C) biological (No existing control found. 2B351, 2B352, 


and Category XIV(f) indirectly relevant) 


Tier 1 c (production (ii) special nuclear materials (DoE and NRC) 


Tier 1 c (production (iii) WMD delivery systems (No existing control. Recommend expansion 


of 9B116 to cover MTCR 1.B.1) 


Tier 3.a (significant intelligence advantage): 5A980, 5D980, 5E980; 


Tier 3.b (significant contribution to production of Tier 1, 2, 3: 


2B018, 2D018, 2E018, 7B103, 9B115, 9B116 plus potentially all other xB0xx, xB1xx, 


xB2xx, xB3xx and related software and technology. Also see recommended 744 


munitions production end-use control.. 


Tier 3.c all other retained ECCNs (several xx99x are recommended candidates for deletion) 







 


3 
USML - Positive List 


The 10 documents for CCL categories are also relevant to the USML - Positive List.. 


Conversely, the eleventh document on MTCR and USML Categories is also relevant to the CCL 


They include many recommendations to revise existing CCL annotations or USML texts 


concerning State vs. Commerce jurisdiction. Many recommendations are in response to the 


desired jurisdictional “bright line.” 


Category VII Revision 


The 10 documents for CCL categories and the eleventh concerning USML are also relevant to 


Category VII Revision. My December 17 comments on Category VII Revision included 


extensive information on specially designed and on munitions production, which are relevant to 


the CCL and USML recommendations now being submitted. Today’s comments constitute a 


revision to the December 17 Category VII Revision recommendation that armor be treated as a 


material rather than a component. Today’s comments suggest that materials be CCL jurisdiction 


and that USML become involved only if fabrication has proceeded sufficiently to recognize the 


item as a component of an item on the USML for some reason other than the materials used. 


Therefore, please revise my December 17 comments to show armor as component rather than 


material. 







 


January 31, 2011 


Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 0  


0A001 STA(c)(1) N/A (NRC)  


STA(c)(2) N/A 


... specially designed or prepared for use in connection with: “required” for 


0A002 STA(c)(1) N/A (ITAR) 


STA(c)(2) N/A 


... specially designed for use with “required” for 


... 22 CFR part 121 Categories VI(e) and XV(e)  


Related Controls: See ECCN 2A290. 


0A018 STA(c)(1) Yes 


STA(c)(2) Yes 


UN applies ... and Rwanda 


LVS ... $0 for Rwanda 


Items 
a. Construction equipment built to military specifications, specially designed 


“required” for airborne transport items on the United States Munitions List and 


specially designed components “required” therefor Tier 3  


(Proposed revision of WML 17.b, which now reads 


“Construction equipment specially designed for military use.”) 


b. Specially designed components and parts “required” for ammunition ... (Also see  


770.2(g) re ITAR vs. EAR jurisdiction for scrap ammunition components). Tier 3  


c. Muzzle loading (black powder) firearms. 


(Muzzle-loading firearms are not on the WML.) 


0A918 STA(c)(1) Yes to Argentina, South Korea, Ukraine 


(RS2 NLR to all other (c)(1) countries) 


STA(c)(2) N/A 


UN applies ... and Rwanda 


LVS ... $0 for Rwanda 


Items 
a. Power controlled searchlights and control units therefor, designed for military use, 


and equipment mounting such units, and specially designed parts and accessories 


components “required” therefor Tier 3  


b. Bay o n e t s  T i e r  3   


0A919 STA(c)(1) Yes (Canada only NS1 NLR) 


STA(c)(2) N/A 


Military commodities described on the United States Munitions List as follows Tier 2  


UN applies to entire entry Rwanda 746.7 of the EAR 







 


Related Controls: (1) Military commodities ... (2) Military commodities.... 


Items: “Military commodities” Commodities with all of the following characteristics: 


a. Described on either the United States Munitions List (22 CFR part 121) or the 


Export Controlls for Conventional Arms and Dual Use Goods and Technologyies 


((as set out in website at  http://www.wassenaar.org) But not any item listed in an 


Export Control Classification Number for which the last three characters are 018  


(ECCNs xx018 are supposed to cover all Wassenaar 


Munitions List items not on the United States Munitions List.) 


... 


 0A978 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, and Ukraine (CC1 NLR to all other (c)(1) countries) 


 STA(c)(2) N/A 


 0A979 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, and Ukraine (CC1 NLR to all other (c)(1) countries) 


 STA(c)(2) N/A 


Police helmets and shields; and parts, n.e.s. 


(There are probably no parts of helmets and shields which are of sufficient 


concern to warrant separate controls. Neither 0A018.ds nor 0A988 helmet 


controls cover parts.) 


Related Controls: N/A See also 0A018, 0A988, and USML Category X(a).  


 0A980 STA(c)(1) N/A (SS) 


 STA(c)(2) N/A 


 0A981 STA(c)(1) N/A (ineligible ECCN) 


 STA(c)(2) N/A 


 0A982 STA(c)(1) N/A (ineligible ECCN) 


 STA(c)(2) N/A 


... and parts and accessories, n.e.s. components “required” therefor 


 0A983 STA(c)(1) N/A (ineligible ECCN) 


 STA(c)(2) N/A 


Specially designed implements of torture, thumbscrews thumbcuffs, fingercuffs, spiked 


batons and parts and accessories, n.e.s. as defined in the Geneva Conventions  


 0A984 STA(c)(1) Yes to Austria, Finland, Ireland, South Korea, Sweden, Switzerland, and 


Ukraine (CC1 NLR to all other (c)(1) countries; 


Argentina omitted because of FC1) 


 STA(c)(2) N/A 


Shotguns ... except equipment used exclusively rated to tranquilize animals, and except 


arms designed solely rated for signal flair or saluting use 


CC applies to shotguns with a barrel length greater than or equal to 



http://www.wassenaar.org/
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18 in. (45.72 cm) but less than 24 in. (60.96 cm); or, if for sale or  


resale to police or law enforcement, witha barrel length greater  


than or equal to 24 in. (60.96 cm); or buckshot shotgun shells 


 controlledby this entry regardless of end-user CC Column 1 


CC applies to shotguns with a barrel length greater than or equal to 


24 in. (K60.96 cm) regardless of end-user if for sale or resale to 


 other thanpolice or law enforcement CC Column 2 


CC applies to shotguns with a barrel length greater than or equal to 


24 in. (60.96 cm) if for sale or resale to police or law enforcement CC Column 3  


UN applies ... and Rwanda 


Related Controls: (1) ... Defense Trade Controls USML Category I. (2) See also 0A986.  


 0A985 STA(c)(1) N/A (Ineligible ECCN) 


 STA(c)(2) N/A 


Discharge type arms ... except equipment used exclusively rated to tranquilize animals, 


and except arms designed solely rated for signal flair or saluting use 


UN applies ... and Rwanda 


 0A986 STA(c)(1) N/A (NLR to all (c)(1) countries.) 


 STA(c)(2) N/A 


... and parts 


UN applies ... and Rwanda 


 0A987 STA(c)(1) Yes to Austria, Finland, Ireland, South Korea, Sweden, Switzerland, and 


Ukraine (CC1 NLR to all other (c)(1) countries; Argentina omitted 


because of FC1) 


 STA(c)(2) N/A 


... and parts, n.e.s. 


UN applies ... and Rwanda 


Related Controls: N/A See also USML Category I(b)  


 0A988 STA(c)(1) N/A (NLR to all (c)(1) countries) 


 STA(c)(2) N/A 


Controls: ... and Rwanda 
Related Controls: N/A See also 0A018, 0A9979, and USML Category X(a).  


 0A999 STA(c)(1) N/A (NLR to all (c)(1) countries) 


 STA(c)(2) N/A 


Related Controls: N/A See also 0B001.c.10  


 0B001 STA(c)(1) N/A (NRC) 


 STA(c)(2) N/A 


... specially designed or prepared equipment and components “required” therefor 


Controls: ... 10 CFR part 110 Item 8(b)  
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Related Controls: N/A See also 0A999, 2A226, 2A292, 2A999, 2B228, 2B229, 2B350,  


3A992,am 6A005, 6A205, abd 6A995.  


Items 
a. Plant specially designed “required” for ... 


b ... specially designed or prepared “required” for 


c ... specially designed or prepared “required” for 


d ... specially designed or prepared “required” for 


e ... specially designed or prepared “required” for 


f ... specially designed or prepared “required” for 


g ... specially designed or prepared “required” for 


h ... specially designed or prepared “required” for 


i ... specially designed or prepared “required” for 


j ... specially designed or prepared “required” for 


0B002 STA(c)(1) N/A (NRC) 


STA(c)(2) N/A 


Specially designed or prepared “Required”auxiliary systems, equipment and components, 


as follows 


Controls: ... 10 CFR part 110 Item 8(b)  


Related Controls: N/A See also 0C201 and 3A233  


Items 
e. Piping systems and header systems specially designed “required” for ... 


g ... specially designed or prepared “required” for 


0B003 STA(c)(1) N/A (NRC) 


STA(c)(2) N/A 


Plant for the conversion of uranium and equipment specially designed or prepared 


“required” therefore ... 


Related Controls: N/A See also 0C201 and 10 CFR part 110 Item 8(f)  


0B004 STA(c)(1) N/A (NRC)  


STA(c)(2) N/A 


Plant for the production of heavy water ... and specially designed or prepared equipment 


and components “required” therefor 


Controls: ... 10 CFR part 110 Item 8(g)  


0B005 STA(c)(1) N/A (NRC)  


STA(c)(2) N/A 


Plant specially designed “required” for the fabrication of “nuclear reactor” fuel elements 


and specially designed equipment “required” therefor 


Controls: ... 10 CFR part 110 Item 8(e)  


0B006 STA(c)(1) N/A; STA(c)(2) N/A 


Plant for the reprocessing of irradiated “nuclear reactor” fuel elements, and specially 
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designed equipment and components “required” therefor ... 


Controls: ... 10 CFR part 110 Item 8(d)  


Items 


b ... specially designed or prepared “required” for 


c ... specially designed or prepared “required” for 


d ... specially designed or prepared “required” for 


e ... specially designed or prepared “required” for 


0B986 STA(c)(1) N/A (NLR to all (c)(1) countries) 


(Does not require a license to any (c)(1) eligible country.) 


STA(c)(2) N/A 


Equipment specially designed “required” for manufacturing shotgun shells 


Controls: ... and Rwanda 


Related Controls: N/A See also 2B018 and USML Category III(d).  


0B999 STA(c)(1) N/A (NLR to all (c)(1) countries) 


STA(c)(2) N/A 


Specific Processing Equipment, as Follows 


Related Controls: N/A See also1A004 and 2A291  
b. Glove boxes suitable for use with “required” for radioactive materials 


0C001 STA(c)(1) N/A (NRC)  


STA(c)(2) N/A 


Controls: ... 10 CFR part 110 Item 9(b) 


0C002 STA(c)(1) N/A (NRC)  


STA(c)(2) N/A 


Controls: ... 10 CFR part 110 Item 9(a) 


Related Controls: N/A See also 1C012  


0C004 STA(c)(1) N/A (NRC)  


STA(c)(2) N/A 


Controls: ... 10 CFR part 110 Item 9(d)  


Related Controls: N/A See also 0C201 and 3A233  


0C005 STA(c)(1) N/A (NRC) 


STA(c)(2) N/A 


Controls: ... 10 CFR part 110 Item 9(e) 


Related Controls: N/A See also 1C107  


0C006 STA(c)(1) N/A (NRC)  


STA(c)(2) N/A 


Controls: ... 10 CFR part 110 Item 8(b) 
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0C201 STA(c)(1) N/A (NRC)  


 STA(c)(2) N/A 


Controls: ... 10 CFR part 110 Item 8(b)  


Related Controls: N/A See also 0B002 and 0B003  


0D001 STA(c)(1) N/A (ITAR and NRC) 


 STA(c)(2) N/A 


“Software” specially designed or modified “required” for ... 


Controls: “Software” for items described in controlled by 0A001 ... (see 10 CFR part 110 


Items 8(a,b,d-g)). “Software” for items described in controlled by 0A002 ... (See 22 CFR 


part 121.1 Categories VI(g) and XV(f)). 


Related Controls: N/A See also 0D999  


 0D018 STA(c)(1) Yes 


 STA(c)(2) Yes 


Software “required” for the “development”, “production”, or  


“use” of 0A018.a, b, or d. NS Column 1  


(For consistency with WML 21.a.) 
TSR: Yes  


Related Controls: See also USML Categories I(i) and III(e)  


 0D999 STA(c)(1) N/A (NLR to all (c)(1) countries) 


 STA(c)(2) N/A 


Specific software, as follows Software “required” for the following: 


0E001 STA(c)(1) N/A (ITAR and NRC) 


 STA(c)(2) N/A 


“Technology” according to the Nuclear Technology Notes “required” for ... 


Controls: “Technology” for items described in controlled by 0A001 .... “Technology” for 


items described in controlled by 0A002 ... (See 22 CFR part 121.1 Categories VI(g) and  


XV(f)). 


Related Controls: N/A See also 10 CFR part 110 items 8(a,b,d-g)  


 0E018 STA(c)(1) Yes 


 STA(c)(2) Yes 


“Technology” “required” for ... 


UN applies ... and Rwanda 


TSR: Yes except N/A for Rwanda 


 0E918 STA(c)(1) Yes to Argentina, South Korea, and Ukraine (RS2 NLR to all other (c)(1) 


countries) 


 STA(c)(2) N/A 


“Technology” “required” for the “development”, “production”, or “use” of bayonets 
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... 


0E982 STA(c)(1) N/A (Ineligible ECCN) 


`STA(c)(2) N/A 


“Technology” exclusively “required” for ... 


0E984 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, and Ukraine (CC1 NLR to all other (c)(1) countries) 


STA(c)(2) N/A 


“Technology” “required” for ... 


CC applies to “technology” for shotguns with a barrel length 


greater than or equal to 18 in. (45.72 cm) but less than 24 in. 


(60.96 cm); or, if for sale or resale to police or law enforcement,  


with a barrel length greater than or equal to 24 in. (60.96 cm); or 


buckshot shotgun shells controlled by this entry regardless of 


end-user CC Column 1 


CC applies to “technology” for shotguns with a barrel length 


greater than or equal to 24 in. (K60.96 cm) regardless of end-user 


if for sale or resale to other than police or law enforcement CC Column 2 


CC applies to “technology” for shotguns with a barrel length  


greater than or equal to 24 in. (60.96 cm) if for sale or resale 


to police or law enforcement CC Column 3  


UN applies ... and Rwanda 







 


 Items 


January 31, 2011 


Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 1  


1A001 STA(c)(1) Yes to Argentina and Ukraine 


(NS2 NLR to all other (c)(1) countries) 


STA(c)(2) Yes 


Components made from fluorinated compounds, not controlled by USML Category??, as 


follows: 


Related Controls: (1) Items specially designed or modified for missiles or for items on the 


U.S. Munitions List are subject to the export licensing authority of the Department of 


State, Directorate of Defense Trade Controls (see 22 CFR 121.1 Category XXI) (2) See 


also 1C009. 


(No portion of 1A001 appears on the MTCR list.) 


a. Seals, gaskets, sealants or fuel bladders specially designed “required” for 


“aircraft” or aerospace use ... 


c.2. Specially designed “Required” for “aircraft,” aerospace or missile use. 


(No part of 1A001 is controlled for MT reasons.) 


1A002 STA(c)(1) Yes Structures or laminates”required” for “missile subsystems” or 


UAVs rated for a “range” of 300 km or greater. 


(MT) 


Yes Not MT to Argentina and Ukraine 


STA(c)(2) N/A (STA (c)(2) exclusion) 


“Composite” structures or laminates, not controlled by NRC, having rated for any of the 


following.. 


MT applies to structures or laminates “required” for “missiles”, “missile subsystems”, or  


UAVs rated for a “range” of 300 km or greater and a “payload” of 500 kg or greater  


(To conform with MTCR 6.A.1.) 


Related Controls: (1) ... (2) Also see ECCNs 1A102, 1A202, 1C010, 9A010, and 9A110 . 


(3) Other “composite” structures specially designed” “required” for missile applications 


(including specially designed subsystems and components) ”missiles” or “missile  


subsystems” are controlled by ECCN 9A110.(4) The relevant NRC items are limited to  


those “required” for “Composite” structures or laminates specially designed or prepared 


for use in separating uranium isotopes are subject to the export licensing authority of the 


Nuclear Regulatory Commission (see 10 CFR part 110). 


Related Definitions: N/A “Missile subsystems” - Items controlled by USML but 


described in ECCNs 9A116 or 9A121 or the Related Controls sections of ECCNs 7A117, 


9A105, 9A106, 9A107, 9A108, or 9A119  


(9A121 would be a new item 


Weapon or warhead safing, arming, fuzing, and firing 


mechanisms “required” for “missiles” 







 


 


to conform with MTCR 2.A.1.f.) 







 


 


a. ... Note: 1A002.a does not control finished or semi-finished items specially 


designed rated for purely civilian applications as follows the following: 


b. ... Note: 1A002.b does not control finished or semi-finished items specially  


 
1A004 STA(c)(1) N/A 1A004.c also described in 6A102 (MT) 


Yes to Argentina, South Korea, Ukraine for 1A004.d  


(RS2 NLR for all other (c)(1) countries)  


Yes to Argentina, Ukraine for 1A004.a,b, and .c not also 6A002 


(NS2 NLR for all other (c)(1) countries)  


STA(c)(2) Yes to Albania, and Malta for 1A004.a,b, and portion of .c not described  


in 2B351.a or 6A102; 


Yes to Albania, Hong Kong, and Malta for portion of 


1A004.c described in 2B351 and for 1A004.d  


Protective and detection equipment and components, not specially designed for military 


use controlled by USML Categories X or XIV(f), as follows: 


(However, the absence of technical descriptions to determine jurisdiction 


suggests that such equipment should be subject to the EAR rather than to ITAR.)  


MT applies to portion of 1A004.c also described in 6A102.  


Related Controls: (1) See ECCNs 0B999, 1A995, 1B999, 2B351, and 2B352. (2) See  


ECCN 1D003 for “software”specially designed or modified to enable equipment to 


perform the functions of equipment controlled under section 1A004.c (Nuclear, 


biological, and chemical (NBC) detection systems) “required” for 1A004.c.. (3) See  


ECCN 1E002.g for control libraries (parametric technical data bases) specially designed or 


modified to enable equipment to perform the functions of equipment controlled under 


section 1A004.c (Nuclear, biological, and chemical (NBC) detection systems) “required” 


for 1A004.c..(4) Chemical and biological protective and detection equipment specifically 


designed ,developed, modified, configured, or adapted for military applications is subject t t 


othe export licensing jurisdiction of the Department of State, Directorate ofr Defense 


TradeControls (see 22 CFR part 121, Category XIV(f)), as is commercial equipment that 


incorporates components oroparts controlled under that Category unless those components ,or parts are: (1) integral to the device; (2) inseparable from the device; and (3) 


incapable of replacemenwithout compromising the effectiveness of the device, in which case the 


.• equipmen is subjectct tothexport1- licensing jurisdiction of the Department of Commercunder ECCN 1A004. 1. 


(Such USML coverage is not described in the USML.)  


a. Gas masks, filter canisters and decontamination equipment therefor, designed or  


modifie“required”d" for defense against any of the following, and specially 


designed component“required”d" therefor: ... 


designed rated for purely civilian applications as follows the following 


 


 1A003 STA(c)(1) Yes to Argentina and Ukraine 


(NS2 NLR to all other (c)(1) countries) 


 STA(c)(2) Yes, except N/A to Hong Kong 


(Hong Kong only NS2 NLR country in (c)(2) countries.) 
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b. Protective suits, gloves and shoes, specially designed or modified “required” for 


defense against any of the following: 


c. Nuclear, biological and chemical (NBC) detection systems, specially designed or 


modified “required” for detection or identification of any of the following, and 


specially designed components “required” therefor 


d. Electronic equipment designed “required” for automatically detecting or 


identifying the presence of the residues of the “explosives” (as listed in the annex 


at the end of Category 1) resideues and utilizing „trace detection techniques‟ ... 


1A005 STA(c)(1): Yes to Argentina and Ukraine, 


(GBS is a reasonable alternative to STA for Argentina (but not to Ukraine) 


STA(c)(2) Yes 


(GBS is a reasonable alternative to STA for non-MT 


portion of 9B002 except to following twelve (c)(2) countries not GBS-


eligible: Armenia, Azerbaijan, Cambodia, Georgia, Kazakhstan, 


Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan.) 


Body armor and specially designed components therefor, not manufactured to military  


standards or specifications, nor to their equivalents in performance 


UN applies to ... and Rwanda 


GBS: Yes, Except UN  


Related Controls: (1) Bulletproof and bullet resistant vests (body armor) NIJ levels III 


and IV, are subject to the export licensing authority of the U.S. Derpartment of State, 


Directorate of Defense Trade Controls (see 22 CFR 121.1 Categories X(a) and XIV(f)). 


(9A018.b suggests that NIJ levels III and IV are Commerce jurisdiction.) 


Note 2. This entry does not control body armor designed rated to provide frontal 


protection only ... 


Note 3. 1A005 does not control items for protection against chemical or b iological  


agents that are consumer goods, packaged for retail sale or personal use, or medical  


products, such as latex exam gloves, latex surgical gloves, liquid disinfectant soap,  


disposable surgical drapes, surgical gowns, surgical rfoot covers, and surgical masks.  


Such items are classified as EAR99.  


(Recommended Note 3, which now appears in 1A995, is equally 


applicable to 1A005.) 


1A006 STA(c)(1) Yes to Argentina and Ukraine 


STA(c)(2) Yes 


Equipment, not controlled by USML Category IV, specially designed or modified  


“required” for the disposal of improvised explosive devices, as follows: 


Related Controls: Equipment specially designed for military use for the disposal of 


improvised explosive devices is subject to the export licensing jurisdiction of the 


Department of State, Directorate of Defense Trade Controls (see 22 CFDR part 121, 


Category IV. N/A  


(Such equipment is not described in the USML. ) 
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Related Definitions: „Disruptors‟ - Devices specially designed for the purpose of preventing 


the operation of an explosive device by projecting a liquid, solid or frangible projectile. 


 1A007 STA(c)(1) Yes to Argentina and Ukraine if described in 3A229 and to Argentina,  


Estonia, Iceland, and Lithuania if not described in 3A229 


 STA(c)(2) Yes to Albania, Malta if not described in 3A229  


Equipment and devices, specially designed not controlled by USML Category ??, to 


initiate charges and devices containing energetic materials, by electrical means, as 


follows 


Controls: This entry does not control detonators using only primary explosives, such as  


lead azide.  


Related Controls: High explosives and related equipment specially designed for military 


use is subjedct to the export licensing jurisdiction of the Department of State, Directorate 


of Defense Trade Controls (see 22 CFR part 121). This entry does not control detonators 


using only primary explosives, such as lead azide. See also 3A229. See 1E001 ...(“Militaryyuse”" is not a bright jurisdictional line.) 


 1A008 STA(c)(1) Yes to Argentina and Ukraine 


 STA(c)(2) Yes 


Charges, devices and components, not controlled by USML Category V, as follows: 


UN applies ... and Rwanda  


Related Controls: (1) All of the following are subject to the export licensing jurisdiction  of 


the Department of State ... (2) See also ECCNs 1C011, 1C018, 1C111, and 1C239 for 


additional controlled energetic materials. See ECCN 1E001 for .. , but not for explosives  or 


commodities that are under the jurisdiction of U.S. Department of State, Directorate of 1 


Defense Trade Controls.(“Militaryyuse”" is not a bright jurisdictional line.) 


 1A101 STA(c)(1) N/A 


 STA(c)(2) N/A 


“missiles”" and their subsystems“missileesubsystems”"  


(See 1A002 above for definition of“missileesubsystems.”)) 


Related Controls: See also 1A191 and1C101. For commodities that meet the 


definition 


1of defense articles under 22 CFR 120.3 of the International Traffic in Arms Regulations 3 (ITAR), see also 22 CFR 121.16 Item 17. Category II of the (ITAR), which describes 3similar comodities under the jurisdiction of the Department of State, Directorate of 1 


Defense Trade Control.• .• 


(See below for recommended new ECCN 1A191, MTCR 17 is controlled 


by BIS. No corresponding USML item is identified.) 


 1A102 STA(c)(1) N/A (MT) 


 STA(c)(2) N/A 


Resaturated pyrolized carbon-carbon components, not controlled by 1A002 or 9A010,  


...• 
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designed “required” for rockets, missiles, or unmanned aerial vehicles capable of 


achieving a “range” equal to or greater than 300 km “missiles”. These items are subject to 


the export licensing authority of the U.S. Department of State, Directorate of Defense 


Trade Controls. See 22 CFR part 121.)  


(To conform with MTCR 6.A.2. Such language does not appear on the 


USML.) 


 1A191 STA(c)(1) N/A 


 STA(c)(2) N/A 


Devices otherwise described in 1A101 “required” for missiles with a “range” between 25  


and 300 kilometers to China or between 150 and 300 kilometers to Iraq.  


 1A202 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Composite structures, other than those not controlled by 1A002 or 1A102, 9A010,  


9A110 or NRC item 8(a), in the form of tubes and ... 


Related Controls: ... (3) “composite” structures specially designed or prepared for use in 


“required” for separating isotopes ... 


b. Made with any of the “fibrous or filamentary materials” specified in controlled by 


1C210.a or with carbon prepreg materials specified in controlled by 1C210.c 


 1A225 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Platinized catalysts, not controlled by NRC Item 8(g), specially designed or prepared 


“required” for ... the production of heavy water. 


Related Controls: ... (2) Equipment specially designed or prepared “required” for ... (3) 


See also 1B228, 1B229, 1B230, and 1B231  


 1A226 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Specialized packings, not controlled by NRC Item 8(g), which may be used in “required” 


for separating heavy water from ordinary water ... 


Related Controls: ... (2) Equipment specially designed or prepared “required” for ... (3)  


See also 1B228, 1B229, and 1B230  


 1A227 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


High-density (lead glass or other) radiation shielding windows, not controlled by NRC  


Items 8(a) or 8(d), having ...... 


Related Controls: ... (2) Equipment specially designed or prepared “required” for ... 


 1A290 STA(c)(1) N/A 


 STA(c)(2) N/A 


(No country listed in 740.20(c)(1) has an X in NP Column 2 on the 







 7 


 


country chart.) 


Depleted uranium (...), not controlled by USML Category?? or NRC Item 9(b),.in 


shipments .... 


Related Controls (1) This entry does not control depleted uranium in fabricated forms for 


use in munitions. See 22 CFR part 121 Category?? for depleted uranium subject to the 


export licensing authority of the Department of State. ...(2) Depleted uranium that is not 


fabricated for use in munitions or fabricated into commodities solely to take advantage of 


its high density (e.g., aircraft, ship, or other counterweights or in the forms listed in this 


entry are described in 10 CFR 110 Item 9(b) is subject to the export licensing authority of 


the Nuclear Regulatory Commission 


(ITAR and NRC regulations, rather than the EAR, should describe the 


items controlled by State and NRC, respectively.) 


 1A984 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, Ukraine 


 STA(c)(2) N/A 


Chemiocal agents, including tear gas formulations ... non-irritant smoke flares, canisters, 


greenades and charges; and other pyrotechnic articles having dual military and 


commercial use. 


 1A985 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, Ukraine 


 STA(c)(2) N/A 


Related Controls: N/A See also 3A981. 


 1A995 STA(c)(1) N/A 


 STA(c)(2) N/A 


Protective and detection equipment and components not specially designed for military  


use and not controlled by ECCN 1A004 or ECCN 2B351 or USML Categories X or XIII.  


Related Controls: See ECCNs 0B999, 1A004, 1B999, 2B351, and 2B352. 


b. Equipment limited by function or design rated to protect against hazards specific 


to in civil industries, such as ... 


 1A999 STA(c)(1) N/A 


 STA(c)(2) N/A 


Specific processing equipment, n.e.s., not controlled by 1A004 or USML Category 


XVI(c), as follows: 


(1A999 is a candidate for deletion. EAR99 is controlled to North Korea.) 


 1B001 STA(c)(1) N/A for 1B001.a, .b, .c, .d.1,2,3, .e (MT) 


Yes for 1B001.d.4 and .f to Argentina and Ukraine 


 STA(c)(2) N/A for 1B001.a, .b, .c, .d.1,2,3, .e 
Yes for 1B001.d.4 and .f 


Equipment for the production of fibers, prepregs, preforms or composites “composite” 
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structures or laminates controlled by 1A002 or “fibrous or filamentary materials”  


controlled by 1C010, as follows (see List of Items Controlled), and specially designed 


components and accessories “required” therefor 


(This would delete XIII(k) and not permit adding production sub-items to 


Categories IV and VIII, similar to the addition of VII(b) and (g) in proposed 


revised Category VII.) 


Related Controls: (1) ... (2) Also see 1B101 and , 1B201, 1B999, and 2B005  


a. ... specially designed “required” ... 


b. ... specially designed “required” ... 


c ... specially designed or adapted “required” ... 


d ... specially designed “required” ... 


1B002 STA(c)(1) Yes to Argentina and Ukraine, except portion of 1B002 also described in 


1B102 


STA(c)(2) Yes except portion of 1B002 also described in 1B102 


MT applies to portion of 1B002 also described in 1B102  


... specially designed “required” to avoid contamination and specially designed 


“required” for use in one of the processes specified in 1C002.c.2 


1B003 STA(c)(1) N/A portion of 1B003 also described in 9B115 (MT)  


Yes non-MT to Argentina and Ukraine  


STA(c)(2) N/A portion of 1B003 also described in 9B115 (MT)  


Yes non-MT 


... specially designed “required” for the manufacture ... 


Related Controls: For specially designed production equipment of systems, subsystems 


and components controlled by 9A005 to 9A009, 9A011, 9A101, 9A105 to 9A109, 


9A111, and 9A116 to 9A120 usable in “missiles”, see 9B115. N/A  


Items 


c. Specially designed components “required” for ... 


1B018 STA(c)(1) N/A for equipment for production of rocket propellants (MT)  


Yes non-MT 


STA(c)(2) N/A for equipment for production of rocket propellants (MT)  


Yes non-MT portion of 1B018.a s to Albania 


(Albania is only RS2 NLR (c)(2) country.) 


Yes non-MT portion of 1B018.b  


UN applies ... and Rwanda 


LVS: N/A for Rwanda 


Related Controls: N/A See also 2B116, 9B006, 9B106, and 9B990  


Unit: Equipment in number; parts and accessories components in $ value 


Items 


a. Equipment for the “production” of military explosives and solid propellants 


controlled by USML Category V. 


a.2 Specialized components (for example, dehydration presses ... 
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a.4 Spec ially designed parts and accessories therefor 


b. Environmental chambers capable of rated for pressures below (10-4) Torr, and 


specially designed components “required” therefor 


1B101 STA(c)(1) N/A 


STA(c)(2) N/A 


Equipment, other than that not controlled by 1B001, for the “preoduction” of structural 


composites, fibers, prepregs or preforms usable rated for rockets, missiles, or unmanned 


aerial vehicles capable of achieving rated for a “range” equal to or greater than 300 km 


and their subsystems components, as follows (see List of Items Controlled); and specially 


designed components and accessories therefor 


NP applies to ... portion of 1B101.a also described in 1B201. 


Related Definitions: Examples of components and accessories for the machines 


controlled by this entry are molds, mandrels, dies, fixtures and tooling for the preform 


pressing, curing, casting, sintering or bonding of composite structures, laminates and  


manufactures thereof N/A  


Items 
a. ... designed rated to fabricate ... 


b. ... designed rated for the manufacture ... 


c Equipment designed or modified “required" for the “production” of ... 


d. Equipment designed or modified “required" for special fiber surface treatment or 


for producing prepregs and preforms controlled by 9A110, as follows:Note: 


Equipment covered by 1B101.d includes but is not limited to rollers, tension 


stretchers, coatring equipment, cutting equipment, and clicker dies. 


e. Components for the machines controlled by this entry are molds, mandrels, dies,  


fixtures, and tooling for the preform pressing, curing, casting, sintering, or 


bonding of composite structures, laminates, and manufactures thereof.. 


1B102 STA(c)(1) N/A 


STA(c)(2) N/A 


Metal powder “production equipment,” other than that specified in not controlled by  


1B002, and components as follows 
a. ... usable rated for ... 
b Specially designed components for “production equipment” specified in 


controlled by 1B002 or 1B102.a, as 


follows  


Note 1B102 includes: 
a. b.1 Plasma generators (high frequency arc-jet) usable rated for ... 


b b.2 Electroburst equipment usable rated for ... 


c. b.3 Equipment usable rated for the “production” of spherical aluminum powders by 


powdering a melt in an inert medium (e.g., nitrogen). ... 


. 


1B115 STA(c)(1) N/A 


STA(c)(2) N/A 
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Equipment, other than that controlled in not controlled by 1B002 or , 1B018, 1B102, or  


2B018 for the “production” of propellants or propellant constituents, and specially 


designed components therefor as follows:  


a. ... for liquid propellants or propellant constituents controlled by 1C011.a, MT  


portion of 1C011.b, 1C018.m, 1C111, 1C238, or on the U.S. Munitions List 


Category V.a.12.i, a.20.I, b.3, c.3.i-iv, c.5, c.6.i.A, c.6.ii.A, c.6.ii.B, d.1, d.2, d.11,  


e.2, e.3, e.6, e.7, e.16, f.3.i-iv, f.10, f.14, f.16, f.17, or f.18. 


b. ... solid propellants or propellant constituents described in controlled by 1C011.a, 


MT portion of 1C011.b, 1C018.m, or 1C111, 1C238, or on the U.S. Munitions 


List Category V.a.12.i, a.20.i, b.3, c.3.i-iv, c.5, c.6.i.A, c.6.ii.A, c.6.ii.B, d.1, d.2,  


d.11, e.2, e.3, e.6, e.7, e.16, f.3.i-iv, f.10, f.14, f.16, f.17, or f.18. 


 1B116 STA(c)(1) N/A 


 STA(c)(2) N/A 


Specially designed nozzles “required” for ... 


Related Controls: N/A See also 2B104.  


 1B117 STA(c)(1) N/A 


 STA(c)(2) N/A 


Batch mixers, not controlled by 2B018, ... and specially designed components therefor 


Related Controls: N/A See also 1B115, 1B118, and 1B119  


 1B118 STA(c)(1) N/A 


 STA(c)(2) N/A 


Continuous mixers, not controlled by 2B018, ... and specially designed components 


therefor 


Related Controls: N/A See also 1B115, 1B117, and 1B119  


 1B119 STA(c)(1) N/A 


 STA(c)(2) N/A 


Fluid energy mills, not controlled by 2B018, for grinding or milling propellants or 


propellant constitutents specified in controlled by 1C011.a, MT portion of 1C011.b, 


1C018.m, or 1C111, 1C238, or on the U.S. Munitions List Category V.a.12.i, a.20.i, b.3, 


c.3.i-iv, c.5, c.6.i.A, c.6.ii.A, c.6.ii.B, d.1, d.2, d.11, e.2, e.3, e.6, e.7, e.16, f.3.i-iv, f.10,  


f.14, f.16, f.17, or f.18.and specially designed components therefor 


Related Controls: N/A See also 1B115, 1B117, and 1B118  


 1B201 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Filament winding machines, other than those not controlled by ECCN 1B001 or 1B101, 


and related equipment, as follows 


Related Controls: (1) ... (2) See also 1B999  


a.2 Specially designed “required” to fabricate ... 


a.3 Capable of Rated for winding ... 
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 1B225 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Electrolytic cells for fluorine production ... 


Related Controls: (1) ... (2) See also 1B999  


 1B226 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Electromagnetic isotope separators, not controlled by NRC 10 CFR 110 Items 8(b) or 


8(c) designed for, or equipped with, rated for ... 


Related Controls: (1) Electromagnetic isotope separators specially designed or prepared 


for use in separating uranium isotopes are subject to the export licensing authority of the 


Nuclear Regulatory Commission (see 10 CFR part 110). See also ECCN 1B233.  


 1B227 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Ammonia synthesis converters or ammonia synthesis units, not controlled by NRC 10 


CFR 110 Item 8(g), ... 


Related Controls: (1) Equipment specially designed or prepared for the production of 


heavy water is subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). 


 1B228 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Hydrogen-cryogenic distillation columns, not controlled by NRC 10 CFR 110 Item 8(g), 


havng all of the following characteristics ... 


Related Controls: (1) Equipment specially designed or prepared for the production of 


heavy water is subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). 


a. Designed Rated to operate ...  


b. Designed Rated to operate ...  


 1B229 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Water-hydrogen sulfied exchange tray column and “internal contractors”, not controlled 


by NRC 10 CFR 110 Item 8(g), as follows ...  


Related Controls: (1) Equipment specially designed or prepared for the production of 


heavy water is subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). See also 1A225 and 1A226  


 1B230 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Pumps capable of rated for circulating solutions of concentrated or diluted potassium  


amide catalyst in liquid ammonia (KNH2/NH3), not controlled by NRC 10 CFR 110 Item 
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8(g), having all of the following characteristics ... 


Related Controls: (1) Equipment specially designed or prepared for the production of 


heavy water is subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). See also 1A225, 1A226, 2A293, 2B231, and 2B350 


1B231 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


Tritium facilities or plants,and equipment therefor ... 


Related Controls: ... (3) See also 1A225, 1C235, and 3A231  


b.1 Hydrogen or helium refrigeration units capable of rated for cooling ... 


b.2 Hydrogen isotope storage and or purification systems ... 


1B232 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


Turboexpanders or turboexpander-compressor sets, not controlled by NRC 10 CFR 110 


Item 8(g), having both of the following characteristics ... 


Related Controls: (1) Equipment specially designed or prepared for the production of 


heavy water is subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). See also 1A225 and 1A226  


a. Designed Rated for operation with ...  


b. Designed Rated for a throughput of hydrogen gas ...  


1B233 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


Lithium isotope separation facilities or plant, and equipment therefor, not controlled by 


NRC 10 CFR 110 Item 8(c), having both of the following characteristics ... 


Items 
b,1 ... columns specially designed “required” for lithium amalgams 


1B999 STA(c)(1) N/A 


STA(c)(2) N/A 


Related Controls: See also 1B001, 1B101, 1B201, 1B225, and 1D999, and 3A201  


Items 


d. ... capable of rated for continuous cooling ... 


(1B999 is a candidate for deletion. EAR99 is controlled to North Korea.) 


1C001 STA(c)(1) N/A “required” for “missile subsystems” 


Yes not “required” for “missile subsystems” 


STA(c)(2) N/A (STA (c)(2) exclusion) 


Materials specially designed “required” for use as absorbers of electromagnetic waves, or 


intrinsically conductive polymers, as follows 


MT applies to entire entry items controlled by 1C001 “required” for “missile subsystems” 


(To conform with MTCR 17.C.1. See 1A002 above for definition of 


“missile subsystems.”) 
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 1C002 STA(c)(1) N/A 1C002.b.3 described in 1C118 (MT) 


Yes 1C002.a, b.1, b.2, b.3 not described in 1C118, b.4, 


b.5, .c, .d 


to Argentina, Ukraine 


(NS2 NLR all other (c)(1) countries) 


 STA(c)(2) N/A 1C002.b.3 described in 1C118 (MT) 
Yes 1C002.b.3 not described in 1C118 but described in 


1C202 and for 1C002.b.4 described in 1C202..to Brazil, 


Kazakhstan, South Africa 


(These are the only three NP1 NLR countries in (c)(2).) 


Yes 1C002.a, b.1, b.2, b.3 not described in 1C118 or 


1C202, b.4 not described in 1C202, b.5, .c, .d 


to all (c)(1) countries except Hong Kong 


(Hong Kong is the only NS2 NLR (c)(2) country.) 


Metal alloys, metal alloy powder and alloyed materials, not controlled by NRC 10 CFR  


110 Item 8(b), as follows 


MT applies to portion of 1C002,b,3 also described in 1C118,  


Related Controls: ... (2) Also see ECCNs 0B001.c, 1C118, 1C202, and 1C228. (3) The  


relevant NRC items are limited to Aluminum alloys and titanium alloys in physical 


forms and finished products specially designed or prepared for use in  “required” for  


separating uranium isotopes  are subject to the export licensing authority of the Nuclear 


Regulatory Commission (see 10 CFR part 110). 


 1C003 STA(c)(1) Yes to Argentina and Ukraine 


 STA(c)(2) Yes, except N/A to Hong Kong 


 1C004 STA(c)(1) N/A also described in 1C117 (MT) 


Yes not described in 1C117, but described in 1C226 


to Argentina, Estonia, Iceland, Lithuania, Ukraine 


(Only five (c)(1) countries NS2 or NP1 LR.) 


Yes not described in either 1C117 or 1C226 to Argentina, Ukraine 


(All other (c)(1) countries NS2 NLR.) 


 STA(c)(2) N/A also described in 1C117 


(MT) 


Yes not described in 1C117 but described in 1C226 to 


Brazil, Kazakhstan, South Africa 


(Four NP1 NLR (c)(2) countries) 


Yes described in neither 1C117 nor 1C226 to all (c)(2) 


countries except Hong Kong 


(Only one NS2 NLR (c)(2) country.) 


MT applies to portion of 1C004 also described in 1C117,  


NP applies to portion of 1C004 also described in 1C226,  
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 1C005 STA(c)(1) Yes to Argentina, Ukraine (only NS2 LR (c)(1) countries) 


 STA(c)(2) Yes to all (c)(2) countries except Hong Kong (only NS2 NLR (c)(2) 


country) 


Related Controls: N/A See also 3A001, 3A201, 6A006.  


 1C006 STA(c)(1) Yes to Argentina, Ukraine (only NS2 LR (c)(1) countries) 


(GBS is a reasonable alternative to STA for 


1C006.d to Argentina. CIV is a reasonable alternative to STA for 


1C006.d to Ukraine if for civil use and civil end-user) 


 STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(only NS2 NLR (c)(2) country) 


(GBS is a reasonable alternative to STA for 


1C006.d to all (c)(2) countries except the following twelve 


countries, which are not GBS-eligible: Armenia, Azerbaijan, 


Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for 


1C006.d to these twelve countries if for civil end-use and civil end-


user.) 


Related Controls: ... See 742 Supplement 2(c)(33).  


 1C007 STA(c)(1) N/A 1C007.d also described in 1C107 (MT) 


Yes 1C007.d not described in 1C107, but described in 1C234 


to Argentina, Estonia, Iceland, Lithuania, Ukraine 


(Only five (c)(1) countries NS2 or NP1 LR.) 


Yes 1C007.a,b,c, 1C007.d not described in either 1C107 


or 1C234, 1C007.e,f to Argentina, Ukraine 


(All other (c)(1) countries NS2 NLR.) 


 STA(c)(2) N/A also described in 1C107 (MT) 


Yes not described in 1C107 but described in 1C234 to 


Brazil, Kazakhstan, South Africa 


(Four NP1 NLR (c)(2) countries) 


Yes described in neither 1C107 nor 1C234 to all (c)(2) 


countries except Hong Kong 


(Only one NS2 NLR (c)(2) country.) 


MT applies to items described in 1C007.d (and .f when the dielectric constant is less than 


6 at frequencies from 100 Hz to 10,000 MHz) for use in missile radomes portion of 


1C007.d also described in 1C107  


(For consistency with MTCR 6.C.6.) 


NP applies to portion of 1C007.d also described in 1C234.  


Related Controls: See also 0C005, 1C107, and 1C234  


 1C008 STA(c)(1) Yes to Argentina, Ukraine (only NS2 LR (c)(1) countries) 


 STA(c)(2) Yes to all (c)(2) countries except Hong Kong (only NS2 NLR (c)(2) 


country) 
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Related Controls: N/A See also 3A001, 3A201, 6A006.  


 1C009 STA(c)(1) Yes to Argentina, Ukraine (only NS2 LR (c)(1) countries) 


 STA(c)(2) Yes to all (c)(2) countries except Hong Kong (only NS2 NLR (c)(2) 


country) 


Related Controls: N/A See also 3A001, 3A201, 6A006.  


 1C010 STA(c)(1) N/A 1C010.e also described in 9C110 


(MT) 


Yes 1C010.a,b,e.1 described in 1C210, but not 1C010.e described in 


9C110 to Argentina, Estonia, Iceland, Lithuania, Ukraine 


(Only five (c)(1) countries NS2 or NP1 LR.) 


Yes 1C010 not described in either 9C110 or 1C210 to 


Argentina, Ukraine 


(All other (c)(1) countries NS2 NLR.) 


 STA(c)(2) N/A 1C010.e also described in 9C110 


(MT) 


Yes 1C010.a,b,e.1 described in 1C210, but not 1C010.e 


described in 9C110 to Brazil, Kazakhstan, South Africa 


(Four NP1 NLR (c)(2) countries) 


Yes 1C010 not described in either 9C110 or 1C210 to all 
(c)(2) countries except Hong Kong 


(Only one NS2 NLR (c)(2) country.) 


MT applies to portion of 1C010.e also described in 9C110  


Related Controls: ... (2) Also see ECCNs 1C210 and, 1C990, and 5C991. (3) ... (4) Also  


see 0B001.c.  


(This assumes that USML would not control materials prior to being 


fabricated sufficiently to identify the item as USML-listed on a basis other than the 


material and that sub-items IV(f), XIII(d), and XIII(f) would be deleted.) 


 1C011 STA(c)(1) N/A 1C011.a and .b (for boron) 


(MT) 


Yes 1C011.b also described in 1C225, 1C228, 1C230, 


1C234, or 1C239, excluding 1C011.b (for boron) to Argentina, Estonia, 


Iceland, Lithuania, Ukraine 


(Only five (c)(1) countries NS2 or NP1 LR.) 


Yes 1C011.b (not for boron and not described in 1C225, 


1C228, 1C230, 1C234, or 1C239) and 1C011.c,d to Argentina, Ukraine 


(All other (c)(1) countries NS2 NLR.) 


 STA(c)(2) N/A 1C011.a and .b (for boron) 


(MT) 


Yes 1C011.b also described in 1C225, 1C228, 1C230, 


1C234, or 1C239, excluding 1C011.b (for boron) to Brazil, Kazakhstan, 
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South Africa 


(Four NP1 NLR (c)(2) countries) 


Yes 1C011.b (not for boron and not described in 1C225, 


1C228, 1C230, 1C234, or 1C239) and 1C011.c,d to all (c)(2) countries 


except Hong Kong 


(Only one NS2 NLR (c)(2) country.) 


1C012 STA(c)(1) N/A (NRC) 


STA(c)(2) N/A (STA exclusion) 


Controls: ... 9A 9(a)  


1C018 STA(c)(1) N/A 1C018.m (MT) 


Yes 1C018.b-.l 


STA(c)(2) N/A 1C018.m (MT) 


Yes 1C018.b-l 
Commercial charges and devices containing energetic materials on the Wassenaar 


Arrangement Munitions List and certain chemicals, not controlled by USML Category V,  


as follows, 


UN applies ... and Rwanda 


LVS: except N/A for Rwanda 


Related Controls (1) ... (2) ... (3) ... (4) ... (5) :.. (6) See also 1A984, 1C011, 1C111, and 


1C239, and 1C992. 


(Details concerning State jurisdiction, such as (1) through (5), should be in 


ITAR, rather than EAR.) 


Items  
Note: 1C018.a does not control perforators “required” for oil well logging.  


(See WML 8 Note 4.) 


g. Commercial ... 


h Commercial ... 


j Pyrotechnic devices when designed exclusively rated for commercial purposes 


(e,g, theatrical stages, motion picture special effects, and or fireworks displays), 


and  containing greater than 1.0 kg, but not more than 5..0 kg of controlled 


materials 


k Other commercial explosive devices and charges, not controlled by 1C018.c 


through .g above, when used for commercial applications and containing greater 


than 1.0 kg, but not more than 5.0 kg of controlled materials 


Note: If a chemical in paragraphs .l or .m of1C018 is incorporated into a commercial 


charge or device described in paragraphs .c through .k of ECCN 1C018 or 1C992, the 


classification of the commercial charge or device applies to the item. 


1C101 STA(c)(1) N/A (MT) 


STA(c)(2) N/A (MT)  


Materials for reduced observables ... other than those not controlled by 1C001, “required” 
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for applications usable in “missiles”, other rockets missiles,,or unmanned aerial vehicles 


capable of achieving rated for a “range” equal to or greater than 300 km, and their 


subsystems “missile subsystems”  


(See definition of “missile subsystems” in 1A002, above.) 


Related Controls: (1) Materials controlled by this entry include structural materials and 


coatings (including paints), specially designed “required” for reduced or tailored 


reflectivity or emissivity.. (2) This entry does not control coatings (including paints) when 


specially used rated  for the thermal control of satellites. (3) For commodities that meet the 


definition of defense articles under 22 CFR 120.3 of the International Traffic in Arms 


Regulations (ITAR), see 22 CFR 121.16 item 17 Category II of the ITAR, which 


describes similar commodities under the jurisdiction of the Department of State, 


Directorate of Defense Trade Control. 


(MTCR Item 17 is under BIS jurisdiction. No similar items are listed on the 


USML.) 


1C102 STA(c)(1) N/A (MT) 


STA(c) (2)  N/A (MT)  


Resaturated pyrolized carbon-carbon materials designed for space launch vehicles 


specified _____ in 9A004 or sounding rockets specified in 9A104 “required” for rockets rated for 


a “range” of 300 km or greater, not controlled by 1C010. (These items are subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.)  


(For consistency with MTCR 6.C.2.) 


1C107 STA(c)(1) N/A (MT) 


STA(c) (2)  N/A (MT)  


Graphite and ceramic materials, other than those not controlled by 1C007, ... 


Related Controls: (1) ... (2) For commodities that meet the definition of defense articles 


under 22 CFR 120.3 of the International Traffic in Arms Regulations (ITAR), see 22 CFR 


121.16 item 8 Category II of the ITAR, which describes similar commodities under the 


jurisdiction of the Department of State, Directorate of Defense Trade Control. 


(Neither 120.3 nor 121.16 are part of the USML.) 


Items 
b ... graphites, usable “required” for rocket nozzles and reentry vehicle nose tips. 


c ... materials ...  “required” for use in radomes useable in rockets ... capable of 


achieving rated for a “range” ... 


d Silicon-carbide materials, usable in “required” for rockets ... capable of achieving 


rated for a “range” ... 


d.1 ... useable “required” ... 


d.2 ... useable “required” ... 


1C111 STA(c)(1) N/A (MT) 


STA(c) (2)  N/A (MT)  
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Propellants and constituent chemicals for propellants, other than those specified in not  


controlled by 1C011 or USML Category V, as follows: 


NP applies to portions of 1C111 also described in 1C225, 1C228, 1C230, 1C234, or  


1C239.  


Related Controls: (1) Butacene as defined by 1C111,c,1 is subject to the export licensing 


authority of the U.S. Department of State, Directorate of Defense Trade Controls. (See 22 


CFR 121.12(b)(6), other ferrocene derivatives). (2) See 1C018 for controls on oxidizers 


that are composed of fluorine and one or more of the following - other halogens, oxygen, 


or nitrogen. Solid oxidizer substances are subject to the export licensing authority of the 


U.S. Department of State, Directorate of Defense Trade Controls (See 22 CFR 121.1  


Category V). 


(There is no 121.12. Butacene should not appear on both USML and CCL. 


The “any other oxidizer” Category V(d)(12) sub-item should be deleted in order to 


achieve the “bright line” of specific oxidizers in (d)(1-11). The HTPB USML 


coverage should be carved out of 1C111.b.2.) 


Items 


a.4 Hydrazine derivatives  


a.4.a Hydrazine nitrate  


a.4.b Trimethylhydrazine  


a.4.c Tetramethylhydrazine  


a.4.d N,N diallylhydrazine  


a.4.e Allylhydrazine  


a.4.f Ethylene dihydrazine  


a.4.g Unsymmetrical dimethylhydrazine nitrate  


a.4.i hydrazine azide  


a.4.j Dimethylhydrazinium azide  


a.4.k Hydrazinium nitrate  


a.4.l Diimido oxalic acid dihydrazine  


a.4.m 2-hydroxyethylhydrazine nitrate (HEHN)  


a.4.n hydrazinium perchlorate  


a.4.o Hydrazinium diperchlorate  


a.4.p Methylhydrazine nitrate (MHN)  


a.4.q Diethylhydrazine nitrate (DEHN)  


a,4,r 1,4-dihydrazine nitrate (DHTN)  


b.2 ... (HTPB), except as described in USML Category V(e)(7) 


b.5 Polytetrahydroforan polyethylene glycol (TPEG)  


c.1 Butacene Reserved. 
c.6 Ethyl ferrocene  


c.7 Propyl ferrocene  


c.8 Pentyl ferrocene  


c.9 Dicyclopentyl ferrocene  


c.10 Dicyclohexyl ferrocene  


c.11 Diethyl ferrocene  







 19 


 


c.12 Dipropyl ferrocene  


c.13 Dibutyl ferrocene  


c.14 Dihexyl ferrocene  


c.15 Acetyl ferrocenes  


c.16 Other ferrocene derivatives rated for rocket propellant burning rate modifiers  


d, Composite double base propellants  


(The above would add to 1C111 those portions of MTCR 


4C1, 4C2b, 4C5b, 4C5f, and 4C6c2 not now on either the USML or the 


CCL.) 


 1C116 STA(c)(1) N/A (MT) 


STA(c)(2) N/A (MT)  


Maraging steels (iron alloys generally characterized by with ...), not controlled by NRC  


Item 8(b), having ... 


Related Contrtols: (1) ... (2) Also see ECCNs 0B001.c and 1C216. (3) The relevant NRC  


items are limited to Maraging steel, in physical forms and finished products and specially 


designed or prepared for use in “required” for separating uranium isotopes, is subject to 


the export licensing authority of the Nuclear Regulatory Commission (see 10 CFR part  


110). 


 1C117 STA(c)(1) N/A (MT) 


STA(c)(2) N/A (MT)  


Materials for the fabrication of missile components for rockets or missiles capable of 


achieving rated for a “range” equal to or greater than 300 km, as follows 


Related Controls: N/A See also 1C226.  


Items 
c.2 Rated to be Able to be machined to any of the following products ... 


 1C118 STA(c)(1) N/A (MT) 


STA(c)(2) N/A (MT)  


... (Ti-DSS), not controlled by 1C002. Rated fpr “missiles,” other rockets, or unmanned 


aerial vehicles rated for a “range” equal to or greater than 300 km, having all of the  


following characteristics  


NP applies to portion of 1C118 also described in 1C202.  


1C191 Materials otherwise described in 1C101 rated for missiles with a range between 25 and 


300 kilometers to China or between 150 and 300 kilometers to Iraq  


 1C202 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Alloys, other than those not controlled by 1C002.b.3 or , 1C002.b.4, 1C118, or NRC Item 


8(b), as follows 


Related Controls: (1) ... (2) Also see ECCN 1C002 0B001.c. (3) The relevanmt NRC  
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items are limited to Aluminum alloys and titanium alloys, in physical forms and finished 


products and specially designed or prepared for use in “required” for separating uranium 


isotopes, are subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). 


Related Definition: The phrase “capable of” „rated for‟ in 1C202.a.1 and b.1  refers to 


aluminum alloys and or titanium alloys either before or after heat treatment. 


Items 
a.1 “Capable of” „Rated for‟... 


b.1 “Capable of” „Rated for‟... 


1C210 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


“Fibrous and or filamentary materials” or prepregs, other than those not controlled by 


1C010.a, .b or .e or by 9C110, as follows 


Related Controls: (1) ... (2) Also see ECCNs 0B001.c,1C010 and, 1C990, 5C991, 9A010,  


and 9A110  


Items 
a. ... “fibrous and or filamentary materials” ... except Aramid aramid ... 


b. ... “fibrous and or filamentary materials” ...  


c. ... described in controlled by ... 


1C216 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


Maraging steel, other than that not controlled by 1C116 or NRC Item 8(b), “capable of” 


rated for ... 


Related Controls: (1) ... (2) Also see ECCNs 0B001.c and 1C116. (3) The relevant NRC 


items are limited to Maraging steel, in physical form and finished products specially  


designed or prepared for use in “required” for separating uranium isotopes, is subject to 


the export licensing authority of the Nuclear Regulatory Commission (see 10 CFR  


part110). 


1C225 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


1C226 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


... by weight, not controlled by 1C004 or 1C117, ... 


ECCN Controls: This entry does not control manufactures specially designed as rated for 


weights or gamma-ray collimators.: 


1C227 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


Related Controls: (1) ... (2) Also see 2A225.  
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 1C228 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Magnesium, not controlled by 1C002 or 1C111, having ... 


Related Controls: (1) ... (2) Also see 2A225.  


 1C229 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


 1C230 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Beryllium ... foregoing, not controlled by 1C111 or 6C004,  


ECCN Controls:This entry does not control the following: 


Items 
b. Oxide shapes in fabricated or semi-fabricated forms specially designed rated for 


electronic components parts or as substrates for electronic circuits. 


 1C231 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Hafnium ... foregoing, not controlled by 6C004,  


Related Controls: (1) ... (2) Also see 2A225.  


 1C232 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


 1C233 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Related Controls: (1) ... (2) Facilities or plants specially designed or prepared for the 


separation of lithium isotopes are subject to the export licensing authority of the Nuclear 


Regulatory Commission (see 10 CFR part 110). 


(This statement of NRC jurisdiction belongs in 1B233, not 1C233.) 


 1C234 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


Zirconium, not controlled by NRC Item 8(a), with ... 


Related Controls:(1) ... (2) The relevant NRC items are limited to Zirconoium metal and 


alloys in the form of tubes or assemblies of tubes, specially designed or prepared for use in 


“required” for a reactor, are subject to the export licensing authority of the Nuclear 


Regulatory Commission (see 10 CFR part 110). (3) See also 1A003 and 2A225.  


 1C235 STA(c)(1) N/A (NRC) 


 STA(c)(2) N/A 


(ECCN 1C235 is completely controlled by NRC in 10 CFR 110 Appendix 
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L entry for Tritium (H3).) 


1C236 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


Alpha-emitting radionuclides, not controlled by NRC item 9(c), having ... 


Related Controls: (1) ... (2) Certain alphaemitting radionuclides are subject to the export 


licensing authority of the Nuclear Regulatory Commission (see 10 CFR part 110). 


(NRC should specify in part 110 which alpha-emitting radionuclides they control.). 


1C237 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


1C238 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


(This entire entry should be deleted. It is controlled by 1C018.m for MT 


reasons per MTCR 4C4a6.) 


1C239 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


High explosives, other than those not controlled by 1C011, 1C018, 1C111, or the U.S. 


Munitions List Category V, or substances or mixtures containing more than 2% by weight 


thereof, with a crystal density greater than 1.8 g/cm3  and having a detonation velocity 


greater than 8,000 m/s, as follows:... 


(The recommended reference to USML Category V assumes deletion of 


V(a)(35), (b)(7), (c)(10), (d)(12), (e)(19), and (f)(21).) 


Related Controls: (1) ... (2) See ECCNs 1C018 (commercial charges and devices 


containing energetic materials on the Wassenaar Arrangement Munitions List and certain 


chemicals as follows) and 1C992 (commercial charges and devices containing energetic 


materials, n.e.s. and nitrogen trifluoride in a gaseous state). (3) High explosives for 


military use are subject to theexport licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Controls (see 22 CFR part 121.12). 


Items: The list of items controlled is contained in the ECCN heading. 


a. Cyclotetramethylenetetranitramine (HMX) (CAS 2691-41-0);  


b. Cyclotrimethylenetrinitramine (RDX) (CAS 121-82-4);  


c. Triaminotrinitrobenzene (TATB) (CAS 3058-38-6);  


d. Hexanitrostilbene (HNS) (CAS 20062-22-0); or 


e. Any explosive with a crystal density greater than 1.8 g/cm3 and having a 


detonation velocity greater than 8,000 m/s.  


1C240 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


STA(c)(2) N/A 


Nickel powder or porous nickel, other than thos described in not controlled by 0C006 or 


NRC Item 8(b), as follows ... 
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Related Controls: (1) ... (2) Nickel powder and porous nickel metal, specially designed or 


prepared for use in separating uranium isotopes, are subject to the export licensing 


authority of the Nuclear Regulatory Commission (see 10 CFR part 110). See also 1C002,  


1C004, 1C116, 2A292, and 2B350.  


 1C990 STA(c)(1) N/A (AT)  


 STA(c)(2) N/A 


Fibrous and or filamentary materials, other than glass, aramid, or polyethylene, not 


controlled by 1C010 or ,1C210, or 9C110  


(Military end-use to China controls exclude glass, aramid, or polyethylene.) 


 1C298 STA(c)(1) N/A (All (c)(1) countries are NP2 NLR) 


 STA(c)(2) N/A 


Graphite, not controlled by NRC Item 9(e), with ... 


License Requirement Note: This entry does not control graphite intended for use in a 


nuclear reactor. Such graphite is subject to the export licensing authority of the Nuclear 


Regulatory Commission (see ECCN 0C005 and 10 CFR part 110). 


 1C350 STA(c)(1) N/A 


(CW ineligibility is irrelevant, because all (c)(1) countries are CW NLR. 


However, CB2 eligibility is also irrelevant, because all (c)(1) countries are also 


CB2 NLR) 


 STA(c)(2) N/A 


License Requirement Notes: 1. ... 2. Mixtures ... b. A license is not required, except to  


Cuba, Iran, North Kor3ea, Sudan, or Syria, under this ECCN for ... 4. Testing Kits: 


Certain medical, analytical, diagnostic, and food testing kits containing small quanitities 


of chemicals a maximum of 300 grams per chemical identified in this ECCN 1C350 ... 


Related Controls: (1) The chemicals .(six named chemicals) CWC Schedule I chemicals in 


Category XIV(a)(1), (a)(3) (except pharmacological formulations in the form of a final  


medical product or containing salts of HN2 [bis(2-chloroethyl)methylamine] in shipments  


of 150 milligrams or less and no more than 12 shipments per calendar year per end-user),  


and(c)(1-4) and CWC Schedule 2 chemicals in Category XIV(a)(2), (a)(4), and (c)(5) are 


subject to the licensing jurisdiction of the Directorate of Defense Trade Controls, U.S. 


Department of State. (2) See also ECCN 1A984.  


 1C351 STA(c)(1) N/A 1C35.d.5 and d.6 (CW) 


Yes 1C351.a,b,c; d.1-4, 7-19; ..e 


 STA(c)(2) N/A 


Related Controls: (1) ... See 22 CFR part 121.1 Category XIV(a)(1), (a)(3), (c)(1-4) and 


121.7 for additional CWC Schedule 1 chemicals controlled by the Department of State. 


 1C352 STA(c)(1) Yes 


 STA(c)(2) N/A 
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 1C353 STA(c)(1) Yes 


 STA(c)(2) N/A 


 1C354 STA(c)(1) Yes 


 STA(c)(2) N/A 


 1C355 STA(c)(1) N/A 


(Ineligible because controlled for CW reasons. However, even if eligible, 


all (c)(1) countries are CW NLR) 


 STA(c)(2) N/A 


 1C360 STA(c)(1) Yes 


 STA(c)(2) N/A 


 1C395 STA(c)(1) N/A 


(Ineligible because controlled for CW reasons. CB and CW LR countries 


are the same and all (c)(1) countries are NLR) 


 STA(c)(2) N/A 


Related Controls: 1. ... 2. ECCN 1C995 controls ... kits ... that contain ... 1C350.d and  


ECCN 1C991 contains such kits that contain 1C351.d (except d.5 or d.6). ... 


 1C980 STA(c)(1) N/A (SS) 


 STA(c)(2) N/A 


 1C981 STA(c)(1) N/A (SS) 


 STA(c)(2) N/A 


 1C982 STA(c)(1) N/A (SS) 


 STA(c)(2) N/A 


 1C983 STA(c)(1) N/A (SS) 


 STA(c)(2) N/A 


 1C984 STA(c)(1) N/A (SS) 


 STA(c)(2) N/A 


 1C988 STA(c)(1) N/A (SS) 


 STA(c)(2) N/A 


 1C990 STA(c)(1) N/A (AT plus China military use; but China is not a (c)(1) country) 


 STA(c)(2) N/A 


Fibrous and or filamentary materials, other than glass, aramid, or polyethylene, not 
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controlled by 1C010 or ,1C210, or 9C110  


(Military end-use to China controls exclude glass, aramid, or polyethylene.) 


 1C991 STA(c)(1) N/A (All (c)(1) countries are CB3 NLR) 


 STA(c)(2) N/A 


Vaccines, immunotoxins, medical products, diagnostic and food testing kits ... 


(ECCN 1C991 is a candidate for deletion on humanitarian grounds. It is not 


listed in 742 Supplement 2 as being authorized by the EAA.) 


 1C992 STA(c)(1) N/A (RS controls apply only to Iraq, which is not a (c)(1) country.). 


 STA(c)(2) N/A 


Commercial charges and devices containing energetic materials, n.e.s., not controlled by 


1C018 or USML Category V, as follows (see List of Items Controlled and nitrogen 


trifluoride in a gaseous state 


(Deletion of nitrogen fluoride in a gaseous state for consistency with 742 


Supplement 2(c)(43).) 


Items 


a Shaped charges specially designed “required” for ...: 


b Shaped charges specially designed “required” for ...: 
h. Commercial ... 


i Commercial ... 
k Pyrotechnic devices when designed exclusively rated for ...: 


l Other commercial explosive devices ... 


 1C995 STA(c)(1) N/A (RS controls apply only to Iraq, which is not a (c)(1) country.). 


 STA(c)(2) N/A 


 1C996 STA(c)(1) N/A (AT plus China military use; but China is not a (c)(1) country) 


 STA(c)(2) N/A 


Hydraulic fluids, containing synthetic hydrocarbon oils, not controlled by 1C006, having. 


 1C997 STA(c)(1) N/A (RS controls apply only to Iraq, which is not a (c)(1) country.). 


 STA(c)(2) N/A 


 1C998 STA(c)(1) N/A (AT) 


 STA(c)(2) N/A 


 1C999 STA(c)(1) N/A (RS controls apply only to Iraq, which is not a (c)(1) country.). 


 STA(c)(2) N/A 


(1C999 is a candidate for deletion. EAR99 is controlled to North Korea.) 


 1D001 STA(c)(1) N/A 1D001 for: 


“use” of 1B001.d.1,2,3 also described in 1B101, 
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“use” of 1B001.a,b,c,e 


(MT) 


Yes 1D001 for: 
“development” or “production” of 


1B001,d,1,2,3 also described in 1B101; 


1B001.a,b,c,e; 


1B001.d.1,2,3 not also described in 1B101, 


1B001.d.4, f; 


1B002, 1B003. 


(GBS is a reasonable alternative to STA for 


the non-MT portion of 1D001 to all (c)(1) countries except 


Ukraine.. CIV is a reasonable alternative to STA for the non-MT 


portion of 1D001 to Ukraine if for civil use and civil end-user) 


STA(c)(2) N/A 1D001 for: 


“use” of 1B001.d.1,2,3 also described in 1B101, 


“use” of 1B001.a,b,c,e 


(MT) 


Yes 1D001 for: 
“development” or “production” of 


1B001,d,1,2,3 also described in 1B101; 


1B001.a,b,c,e; 


1B001.d.1,2,3 not also described in 1B101, 


1B001.d.4, f; 


1B002, 1B003. 


(GBS is a reasonable alternative to STA for 


the non-MT portion of 1D001.d to all (c)(2) countries except the 


following twelve, which are not GBS-eligible: Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, 


Moldova, Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for 


the non-MT portion of 1D001 to these twelve countries if for civil 


end-use and civil end-user.) 


“Software” specially designed or modified “required” ... 


MT applies to “software” for the “development”, “production” or “use” ... 


(MTCR 6.D.1 is limited to “use”.) 


NP applies to “software” for the “development”, “production”, or “use” ... 


(NSG 3.D.1 is limited to “use”; NP applies is sub-set of MT applies. There 


would be no USML portion of software for 1B001.) 


TSR: Yes, except N/A for MT N/A  


GBS: Yes, except for MT  


(It is irrational to require a TSR assurance against transfer to CIV eligible 


recipients.) 
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 1D002 STA(c)(1) Yes 


(GBS is a reasonable alternative to STA for 


1D002 to all (c)(1) countries except Ukraine.. CIV is a reasonable 


alternative to STA for 1D002 to Ukraine if for civil use and civil 


end-user) 


 STA(c)(2) N/A Development of 1A002 


(STA exclusion) 


Yes Not development of 1A002 


(GBS is a reasonable alternative to STA for 


1D002.d to all (c)(2) countries except the following twelve, which 


are not GBS-eligible: Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, 


Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for 


1D002 to these twelve countries if for civil end-use and civil end-


user.) 


“Software” “required” for the “development” of organic “matrix”, metal “matrix”, or 


carbon “matrix” laminates or “composites” 
GBS: Yes  


CIV: Yes 


TSR: Yes N/A  
(It is irrational to require a TSR assurance against transfer to CIV eligible 


recipients.) 


Related Controls:  “Software” for items controlled by 1A102 are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade Controls 


(see 22 CFR part 121).N/A  


(Even if 1A102 continued to be subject to ITAR, MTCR does not control 


software for 6.A.1) 


 1D003 STA(c)(1) Yes 


 STA(c)(2) N/A For 1A004.d to Malta, Hong Kong 


(Only (c)(2) countries RS2 LR) 


Yes For 1A004.d to Albania 


(Only (c)(2) countrry RS2 NLR and NS2 LR) 


Yes For 1A004.c to Albania, Malta 


(Only (c)(2) countries NS2 LR) 


“Software” specially designed or modified to enable equipment to perform the functions 


of equipment controlled under “required” for 1A004.c or 1A004.d 


 1D018 STA(c)(1) N/A for equipment for production of rocket propellants (MT) 


Yes except for equipment for production of rocket propellants 
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 STA(c)(2) N/A for equipment for production of rocket propellants (MT) 


Yes except for equipment for production of rocket 


propellants 


UN applies ... and Rwanda 


“Software” specially designed or modified “required” for the “developoment”, 


“production”, or “use” of items controlled by 1B018 or 1C018  


Related Controls: See 746.8(b)(1) for additional BIS licensing requirements for Rwanda 


concerning this entry. N/A  


 1D101 STA(c)(1) N/A (MT) 


STA(c)(2) N/A (MT)  


“Software”, not controlled by 1D001, specially designed or modified “required” ... 


Related Controls: (1) ... (2) See also 1D002, 1D201, and 1D999.  


 1D103 STA(c)(1) N/A (MT) 


STA(c)(2) N/A (MT)  


“Software”, not controlled by USML Category IV, specially designed “required” for ... 


and acoustic signature, for applications usable in “missiles” or their subsystems rockets  


rated for a “range” of 300 km or greater or for “missile subsystems”  


Related Controls: (1) ... (2) For software that meets te definition of defense articles under 


22 CFR 120.3 of the International Traffic in Arms Regulations (ITAR), see 22 CFR  


121.16, Item 17. Category II of the (ITAR), which describes similar software that are 


under the jurisdiction of the Department of State, Directorate of Defense Trade Control. 


(Neither 120.3 nor 121.16 describe items controlled by the USML.) 


 1D191 STA(c)(1) N/A (MT)  


STA(c)(2) N/A (MT)  


Software otherwise described in 1D103 required for missiles with a range between 25 and 


300 km to China or between 150 and 300 km to Iraq.  


 1D201 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only three (c)(1) countries NP! LR) 


 STA(c)(2) N/A 


“Software”, not controlled by 1D001 or 1D101, specially designed or modified “required” 


for the “use” of items controlled by 1B201 


Related Controls: (1) ... (2) See also 1D002 and 1D999  


 1D390 STA(c)(1) N/A (No (c)(1) country is CB2 LR) 


 STA(c)(2) N/A 


“Software” “required” for process control that is specifically configured to control or 


initiate “production” of chemicals controlled by 1C350. ... 


 1D993 STA(c)(1) N/A (AT plus China military use; but China is not a (c)(1) country} 
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STA(c)(2) N/A 


“Software” specially designed “required” for 


1D999 STA(c)(1) N/A (AT plus China military use; but China is not a (c)(1) country) 


STA(c)(2) N/A 


Specific software, n.e.s. no controlled by 1D001, 1D101, or 1D201, as follows 


Items 


a. Software specially designed “required” for industrial process control 


hardware/systems controlled by 1B999, n.e.s. 


b Software specially designed “required” for equipment controlled by 1B999.e for 


the production of structural composites, fibers, prepregs and preforms controlled 


by 1B999, n.e.s. Category 1  


(1D999 is a candidate for deletion. EAR99 is controlled to North Korea.) 


1E001 STA(c)(1) N/A MT reasons 


N/A CB2 reasons 
(All (c))(1) countries are CB2 NLR) 


Yes NS1 not MT or CB1 to all (c)(1) countries except Canada 


(Canada is NS1 and CB1 NLR) 


Yes NP1 not NS1 to Estonia, Iceland, Lithuania 


Yes NS2 not RS2 to Argentina and Ukraine 


Yes NS2 and RS2 to Argentina, South Korea, Ukraine 


(TSR is a reasonable 


alternative to STA to all (c)(1) countries except Ukraine, for 


the non-MT portion of 1E001 except that TSR is eligible for 


1E001 for 1C001 or 1A002 made from 1C010.c or .d only 


for 19 of the 37 (c)(1) countries.) 


. STA(c)(2) N/A MT, NP not NS, CB1, 1C350 


N/A NS1 for 1A002, 1C001, 1C007.c or .d, 1C010.c or .d 


(STA exclusion; 1C012 is not subject to the EAR) 


Yes NS1 for 1A001.b and .c, 1A003, 1A005, 1A006.b, 1A007 not NP, 


1A008, 1B001 not MT or NP, 1B002, 1B003, 1C002 not NP, 


1C003 to 1C006, 1C007.a,b,e,f, 1C008, 1C009, 1C010.a,b, 1C010.e 


not MT and not NP, 1C011 not MT to all (c)(2) countries 


Yes NS1, not MT, NP1 for 1A007, 1B001, 1C002. 1C010.e to Brazil, 


Kazakhstan, South Africa 


Yes NS2, not CB2, not RS2 to all (c)(2) countries except Hong Kong 


(Hong Kong is NS2 NLR) 


Yes NS2, CB2 to Cyprus, Malta 


Yes NS2, RS2 to Albania 


(TSR is a reasonable alternative to STA for 


the non-MT portion of 1E001 except for 1E001 for 1C001 or for 


1A002 made from 1C010.c or .d to all (c)(2) countries except the 
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following twelve, which are not TSR-eligible: Armenia, Azerbaijan, 


Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan.) 


“Technology” according to the General Technology Note for the “development” or 


“production” of items controlled by 1A001.b, 1A001.c, 1A002, 1A003, 1A004, 1A005, 


1A006.b, 1A007, 1A008, 1A101, 1A102, 1B (except 1B018, 1B999), or 1C(except 


1C018, 1C191, 1C351 to 1C354, 1C355, 1C980 to 1C9854, 1C988, 1C990, 1C991, 


1C995 to 1C999 


NS applies ... 1B018, ... , or 1C018 


MT applies ... 1C001, 1C002, 1C004, 1C007, 1C010, 1C011 ... 


NP applies ... 1B225 to 1B233 1B232, 1C002, 1C004, 1C007, 1C010, ... 1C225 to 1C234,  


1C236 to 1C240 


TSR: Yes, except for the following: 


(1) Items controlled for MT, NP or CB reasonsp or ... 


Related Controls: (1) Also see ECCNs 1E101, 1E191, 1E201, and 1E202, and 1E994. (2) 


See 1E002.g for control libraries (parametric technical data bases) specially designed or 


modified to enable equipment to perform the funcitions of equipment controlled under 


1A004.c (Nuclear, biological and chemical (NBC) detection systems). 


1E002 STA(c)(1) N/A MT reasons  


Yes NS1 not MT to all (c)(1) countries except Canada 


(Canada is NLR to both NS1 and CB1) 


Yes NP1 not NS1 to Estonia, Iceland, Lithuania 


Yes NS2 to Argentina and Ukraine  


(TSR is a reasonable 


alternative to STA for 1E002.a-d,f,g to all (c)(1) countries 


except Ukraine.) 


STA(c)(2) N/A MT  


N/A 1E002.e,f not MT  


(STA exclusion) 


Yes 1E002.a,b,c,d to all (c)(2) countries 


Yes 1E002.g to all (c)(2) countries except Hong Kong 


(Hong Kong is NS2 NLR) 


(TSR is a reasonable 


alternative to STA for 1E002.a-d,f,g to all (c)(2) countries 


except the following twelve, which are not TSR-eligible: 


Armenia, Azerbaijan, Cambodia, Georgia, Kazakhstan, 


Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, 


Turkmenistan, Uzbekistan.) 


MT applies to 1E002.e applicable to MT portion of 1C001 and 1E002.f applicable to MT 


portions of 1A002 or 1C007  
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NP applies to “technology” 1E002.f for items controlled by 1A002 for NP reasons 


TSR: Yes, except for 1E002.e N/A for MT or NP  
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Items 


a. “Technology” “required”  for . ..  


b. “Technology” “required”  for . ..  


c “Technology” “required” for ... 


d “Technology” “required” for ... 


e “Technology” “required” for ... 


f “Technology” “required” for ... 


g Libraries (parametric technicaldatabases) specially designed or modified to enable 


equipment to perform the functions of equipment controlled under “required” for  


1A004.c or 1A004.d 


1E018 STA(c)(1) N/A for MT reasons 


Yes not for MT reasons 


STA(c)(2) N/A for MT reasons 


Yes not for MT reasons 
Technology “required” fpr tje “development”, “production”, or “use” of items controled 


by 1B018, 1C018, or 1D018.  


NS applies to entire entry NS Column 1  


MT applies to technology for items controlled by 1B018, 1C018, or 1D018 for MT  


reasons  


1E101 STA(c)(1) N/A (MT)    


STA(c)(2) N/A 
“Technology” ... for ... 1A002, 1A004.c, 1A101, 1A102, 1B001, ... 1C001, 1C002, 1C004, 


1C007, 1C010, 1C011, 1C101, 1C102, ... 1D103 for MT reasons   
NP applies to “technology” for items controlled by 1A002, 1B001, 1B101, 1C116, 1D001, 


and 1D101 for NP reasons  


 1E102 STA(c)(1) N/A (MT) 


 STA(c)(2) N/A 


“Technology” ... for the “development” or “production” of software controlled by 1D001, 


1D101, 1D103 for MT reasons  


Related Controls: (1) This entry includes databases specially designed “required” for 


analysis of signature reduction. (2) See also 1E191 and 1E203.  


 1E103 STA(c)(1) N/A (MT) 


 STA(c)(2) N/A 


“Technical data” “Technology” ...usable “required” for equipment and materials specified 


in controlled by 1A002, 1A102, 1C002, 1C004, 1C007, 1C010, 1C102, 1C107, 1C117, 


1C118, 1C226, 7A102, 9A110, and 9C110 for MT reasons  


(To conform with MTCR 6.E.2) 
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 STA(c)(2) N/A 


“Technology” “required” for 


 1E201 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


“Technology”, not controlled by 1E002.f or 1E101, ...for the “use” of items controlled by 


... 1B001.a, 1B101, ... 1C116, ... 1D001, 1D101, or 1D201 for NP reasons  


Related Controls:N/A See also 1E001, 1E101, 1E202, and 1E994.  


 1E202 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


“Technology”, not controlled by 1E001, ... 


Related Controls:N/A See also 1E002.f, 1E101, 1E201, and 1E994.  


 1E203 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


 STA(c)(2) N/A 


“Technology”, not controlled by 1E002.f or 1E102, ... 


 1E350 STA(c)(1) N/A 


(All (c)(1) countries are CB2 NLR) 


 STA(c)(2) N/A 


“Technology”, not controlled by 1E001, ... for facilities designed or intended “required” to 


produce chemicals controlled by 1C350. 


(It is recommended that 1E350 be deleted. It is arguably covered by 1E001. 


Its inclusion has the probably unintended effect of indicating that numerous other 


controls on technology to produce items other than 1C350 do not apply to 


technology used in the facilities which produce those other items.) 


 1E351 STA(c)(1) Yes for 1C351 to 1C354 and 1C360 


N/A for 1C350 
(All (c)(1) countries are CB2 NLR) 


 STA(c)(2) N/A 


 1E355 STA(c)(1) N/A 


(CW is an ineligible reason for control for 


STA (c)(1). However, all (c)(1) countries are CW NLR.) 


 STA(c)(2) N/A 


“Technology” “required” for 


 1E994 STA(c)(1) N/A (AT1 plus China military use; but China is not a (c)(1) country) 


 STA(c)(2) N/A 
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 1E104 STA(c)(1) N/A (MT) 


“Technology” , not controlled by 1E001, 1E002.f, 1E101, 1E201, or 1E202, “required” ... 
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 1E998 STA(c)(1) N/A (AT1 only) 


 STA(c)(2) N/A 


“Technology” “required” ... 







 


 


January 31, 2011 


Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 2  


2A001 STA(c)(1) N/A MT 


Yes non-MT to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for non-MT portions of 2A001.a or .b to 


Argentina, but not to Ukraine.) 


STA(c)(2) N/A MT  


Yes non-MT to all but Hong Kong 


(Only (c)(2) country NS2 NLR) 


(GBS is a reasonable 


alternative to STA for non-MT portions of 2A001.a or .b to 


all (c)(2) countries except the following twelve, which are 


not GBS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan.) 


Anti-friction bearings and bearing systems, not controlled by USML, as follows 


Related Controls: (1) See also 2A991 and 1C999.a. (2) The only relevant USML controls 


are Quiet 


running 


bearings are 


subject tot 


ehexport 


licesnigng 


authority of 


the 


Department of 


State, 


Directorate of 


Defense Trade 


Controls (See 


22 CFR part 


121). 


(There is no “quiet running bearings” entry now on the USML. Even if 


there were, a definition of “quiet running” would be necessary to understand its 


scope. Unless a technical description of quiet running bearings is added to the 


USML, the recommended addition to the 2A001 heading of “not controlled by the 


USML” should be deleted.) 







 


 Items 


2A225 STA(c)(1) Yes to Estonia, Iceland, Lihuania 


(only three (c)(1) countries not NS1 LR) 







 


 


STA(c)(2) N/A 2A225  


Crucibles, not controlled by 1C227, 1C228, 1C231, or 1C234, made of materials resistant 


to liquid actinide metals, as follows 


 2A226 STA(c)(1) Yes to Estonia, Iceland, Lihuania 


(No (c)(1) country is CB2 LR) 


 STA(c)(2) N/A 


Valves, not controlled by 0B001, 9A106.d, or NRC item 8(b), having all of the following 


characteristics: 


Related Controls: (1) ... (2) Also see ECCNs 1C999, 2A292, and 2B350.g 2B999. (3) 


Valves specially designed or prepared for certain nuclear uses are subject to the export 


licensing authority of the Nuclear Regulatory Commission (see 10 CFR part 110). The  


relevant NRC- controlled items are valves “required” for plants to separate the isotopes  


of uranium.  


 2A290 STA(c)(1) N/A (No (c)(1) country is NP2 LR) 


 STA(c)(2) N/A 


Generators and other equipment specially designed, prepared, or intended for use with for 


nuclear plants, not controlled by NRC Item 8(a), as follows:  


Related Controls: ... (4) Certain nuclear equipment specially designed or prepared for use 


in nuclear plants is subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). The relevant NRC items are limited to equipment 


“required” for nuclear reactors.  


Items 


a. Generators ... designed or intended for use in “required” for a nuclear reactor; 


b. Process control systems intended for use with “required” for the equipment 


controlled by 2A290.a. 


 2A291 STA(c)(1) N/A (No (c)(1) country is NP2 LR) 


 STA(c)(2) N/A 


Equipment, except items not controlled by 2A290 or NRC Items 8(a) or 8(d), related to 


“required” for nuclear material handling and processing and to or for nuclear reactors, as  


follows:  


Unit: Equipment in number; parts and accessories components in $ valuer 


Related Controls: ... (3) Also see ECCNs 2A290 and 0B999. (4) Certain equipment 


specially designed or prepared for use in a nuclear reactor or in nuclear material handling  


is subject to the export licensing authority of the Nuclear Regulatory Commission (see 10  


CFR part 110). The relevant NRC items are limited to equipment “required” for nuclear  


reactors or the reprocessing or irradiated nuclear reactor fuel elements.. (5) Nuclear 


radiation detection and measurement devices specially designed or modified for military 


purposes are subject to the export licensing authority of the Department of State (see 22  


CFR part 120 through 130). 







 


 Items 


(CCL ECCN 6A102 controls radiation detection and measurement devices.) 
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a. Process control systems intended for use with “required” for nuclear reactors 


b Simulators specially designed “required” for “nuclear reactors‟. 


c Casks that are specially designed “required” for transportation of high-level 


radioactive material and that weigh more than 1,000 kg. 


d Commodities, parts and accessories specially designed or prepared for use with  


nuhclear plants (e.g., snubbers, airlocks, pumps, reactor fuel charging and 


discharging equipment, containment equipment, such as hydrogen recombiner and 


penetraion seals, and reactor and fuel inspection equipment, including and  


ultrasonic or eddy current test equipment).”required” for nuclear plants  
e Radiation A crt c."1- 


V.V.JVA 


orsandmonitorsspeciallydesignedfordetectingormeaqsuring 
 2A292 STA(c)(1) N/A (No (c)(1) country is NP2 LR)  


 STA(c)(2) N/A 


Piping, fittings and valves, not controlled by 0B001, 9A106.d, or NRC item 8(a), made 


of, or lined with, stainless steel, copper-nickel alloy or other alloy steel containing 10% 


or more nickel and/or chromium, as follows  


Related Controls: ... (3) Also see ECCNs 0B001, 0C006. 1C004, 1C116, 1C240, 1C990, 


1C999, 2A226, 2A290, 2B350.g,h, and 2B999g,k. (4) Piping, fittings, and valves 


specially designedor prepared for certain nuclear usesare subject to the export licensing 


authority of the Nuclear Regulatory Commission (see 10 CFR part 110)..The relevant 


NRC items are limited to piping, fittings, and valves “required” for nuclear reactors..  


Items 


a. Pressure tube, pipe, and fittings ... suitable rated for operation at ... 


 2A293 STA(c)(1) N/A (No (c)(1) country is NP2 LR)  


 STA(c)(2) N/A 


Pumps, not controlled by NRC item 8(a) designed rated to move molten metals by 


electromagnetic forces. 


Related Controls: ... (3) Pumps for use in liquidmetalcooled reactors are subject to the 


export licensing authority of the Nuclear Regulatory Commission (see 10 CFR part 110).  


The relevant NRC items are limited to pumps “required” for liquid-metal-cooled reactors. 


(4) See also 1B230, 2B231, and 2B350.  


 2A983 STA(c)(1) Yes to Argentina, South Korea, and Ukraine  


Only three (c)(1) countries are RS2 LR.) 


 STA(c)(2) N/A 


Explosives or detonator detection equipment ... and parts and components, n.e.s. , as 


follows:  


(For consistency with 742 Supplement 2(c)(39).) 


 2A984 STA(c)(1) Yes to Argentina, South Korea, and Ukraine  
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 Items 


Only three (c)(1) countries are RS2 LR.) 


“el eke.; ni n 10 CFR n or 110) ...eke, ea- 


or .11/VV1.1 ma4erial (as 1 V VA 1 1 V/ Aor nuclear reactors. 


STA(c)(2) N/A 
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Concealed object detection equipment ... and parts and components, n.e.s. 


(Deletion of parts and components for consistency with 742 Supplement 


2(c)(46).) 


Related Controls: ... 
(The technical description of related USML jurisdiction now appearing on 


the CCL should also appear 


on the USML.) 


2A991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Bearings and bearing systems, not controlled by 2A001 or USML, as follows:  


Related Controls: (1) ... (2) The only relevant USML controls are Quiet running bearings 


are subject tot ehexport licesnigng  


authority of the Department of State, 


Directorate of Defense Trade 


Controls (See 22 CFR part 121). 


(There is no “quiet running bearings” entry now on the USML. Even if 


there were, a definition of “quiet running” would be necessary to understand its 


scope. Unless a technical description of quiet running bearings is added to the 


USML, the recommended addition to the 2A001 heading of “not controlled by the 


USML” should be deleted.) 


Items 


a.1 Manufactured for use at Rated for ... 
a.2 ... , according to the manufacturer‟s specifications, are specially designed to 


enable the bearings are rated to operate ... 


b1 ... , according to the manufacturer‟s specifications, are specially designed to 


enable the bearings are rated to operate ... 


2A994 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Portable electric generators and specially designed parts 


2A999 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Specific processing equipment, n.e.s., as follows (See List of Items Controlled) Bellows  


sealed valves, not controlled by 0B001, 2A226, 2A292, 9A106.d, or NRC item 8(b),  


Related Controls: ... The relevant NRC- controlled items are valves “required” for plants 


to separate the isotopes of uranium.  


(2A999 is a candidate for deletion. EAR99 is controlled to North Korea.) 


2B001 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes non-NP except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 
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Yes NP to Brazil, Kazakhstan, South Africa 


(Four (c)(2) countries NP1 NLR) 


Machine tools ..., which, according to the manufacturer‟s technical specifications, can be 


equipped with rated for electronic devices for “numerical contol”; and specially designed 


components “required therefor, as follows 


NP applies to 2B001.a, .b, .c, and .d, except: (1) Turning mcahines under 2B001.a with a 


capacity no greater than 35 mm diameter; (2) bar machines (Swissturn), limited to 


machining only bar feed through, if maximum bar diameter is equal to or less than 42  


mm and there is no capability of mounting checks (Machines may have drilling and/or 


milling capabilityie for maching parts with diameters less than 42 mm); or (3) milling  


machines under 2B001.b with xaxis travel greater than two meters and overall 


“positioning accuracy” on the xaxos more (worse) than 0.030 mm. 2B001.d and portions 


of 2B001.a,b,c also described in 2B201  


(Existing NP applies paragraph does not take into consideration that 


Wassenaar uses a 1997 stabdardm nabdatirt after Decenber 3m 2000, whereas 


NSG uses a 1988 standard.) 


Related Controls: ... (4) Also see ECCNs 2B002, 2B201, 2B290, and 2B991, 2B992, and 


2D002. 


Items 
Note 1: 2B001 does not control special purpose machine tools limited to rated for the 


manufacture of gears. For such machines, see 2B003. 


Note 2: 2B001 does not control special purpose machine tools limited to rated for the 


manufacture of any of the following parts: ... 


Note: 2B001.a does not control turning machines specially designed rated for the 


production of contact lenses, having all of the following: 


a Machine controller limited to rated for using ophthalmic based software ...... 


Notes: 2B001.c does not control grinding machines, as follows: ... 


a.1 Limited to Rated for cylindrical grinding; and 


a.2 Limited to Rated for a maximum workpiece capacity ... 


b Machines designed specifically as rated for iig grinders that ... 


f Deep-hole-drrilling machines ... and specially designed components “required”  


therefor 


2B002 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


2B003 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


“Numerically controlled” or manual machine tools, and specially designed components, 


and controls and accessories ”required” therefor for ... gears ... 
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Unit: Machine tools in number; components, controls and accessories in $value 


2B004 


STA(c)(1) N/A described in 2B104 (MT) 


Yes not described in 2B104; described in 2B204 to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) or Estonia, Iceland, Lithuania (only 


(c)(1) countries NP1 LR) 


Yes not described in either 2B104 or 2B204 to Argentina, Ukraine 


STA(c)(2) N/A described in 2B104 MT 


Yes not described in 2B104; described in 2B204 to Brazil, Kazakhstan, 


South Africa ((c)(2) countries NP1 NLR) 


Yes not described in either 2B104 or 2B204 to all but Hong Kong (only 


(c)(2) country NS2 NLR) 


Hot “isostatic presses” ... and specially designed components and accessories “required”  


therefor 


MT applies to entire entry portion of 2B004 also described in 2B104  


(MTCR 6.B.3 does not include Wassenaar 2.B.4.b.3 control of a facility 


for hydrocarbon impregnation and removal of resultant gaseous degradation 


products.) 


NP applies to entire entry, except 2B004.b.3 and presses with maximum working 


pressures below 69 MPa portion of 2B004 also described in 2B204  


Unir: ...and accessories ... 
Related Controls: ... (3) For specially designed dies, molds and tooling, see ECCNs 


1B003, 2B018, 9B001, 9B004, and 9B009 


2B005 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


Equipment specially designed “required” for the disposition ... and specially designed 


automated handling, positioning, manipulation and control component “required”  


therefor. 


Related Controls: (1) This entry does not control chemical vapor deposition, cathodic arc, 


sputter deposition, ion plating or ion implantation equipment, specially designed rated for 


cutting or machining tools. (2) ... (3) Chemical Vapor Deposition furnaces designed or 


modified “required” for densification of carbon-carbon composites are controlled by 


2B104 2B105. 


Items 
e. Sputter deposition production equipment capable of rated for current densities ... 


2B006 
STA(c)(1) Yes NP portions of 2B006 to Argentina, Ukraine (only (c)(1) countries 


NS2 LR) or Estonia, Iceland, Lithuania (only (c)(1) countries NP1 


LR) 
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Yes not NP to Argentina, Ukraine (only (c)(1) countries NS2 LR) 


STA(c)(2) Yes NP portions to Brazil, Kazakhstan, South Africa ((c)(2) countries NP1 


NLR) 


Yes not NP to all but Hong Kong (only (c)(2) country NS2 NLR) 


NP applies to measuring systems in ... 2B006.b.1.a, b.1.c, and b.2 and portions of 2B006.a 


and b.1.b also described in 2B006  


(NSG 1.B.3.a and 1.B.3.b.2 use parameters which differ from those in 


2B006.a and b.1.b.) 


Related Controls:... (3) Also see ECCNs 2B008, 2B206, and 2B996, and 3A992.a. 


Items 


b.1.c.2.b. Capable of Rated for achieving ... 


b.1.d“Electronic assemblies” specially designed “required” to provide feedback capability ... 


Note: 2B006.b.1 does not control measuring interferometer systems, with an automatic 


control system that is designed to use having no feedback techniques,.. 


Note: Machine tools, which can be used are rated also as measuring machines, are 


controlled if they meet or exceed either the criteria specified for the machine tool function 


or the measuring machine function control criteria.. 


2B007 
STA(c)(1) Yes described in 2B207 (NP) to Argentina, Ukraine (only (c)(1) 


countries NS2 LR) or Estonia, Iceland, Lithuania (only (c)(1) 


countries NP1 LR) 


Yes not NP to Argentina, Ukraine (only (c)(1) countries NS2 LR) 


STA(c)(2) Yes NP portions to Brazil, Kazakhstan, South Africa ((c)(2) 


countries NP1 


NLR) 


Yes not NP to all but Hong Kong (only (c)(2) country NS2 NLR) 


“Robots” ... and specially designed controllers and “end-effectors “required” therefor 


Related Controls: ... (3) Also see ECCNs 2B008, 2B207, 2B225, and 2B997, and  


8A002.b. 


Items 
a.Capable Rated in real time of for full three-dimensional image processing ... 


bSpecially designed “Required” to comply ... 


Note: 2B007.b does not apply to “robots” specially designed rated for 


paint-spraying booths. 


cSpecially designed or rated as radiation-hardened ... 


dSpecially designed Rated to operate ... 


2B008STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


Assemblies of units, specially designed “required” for machine tools ... 


Items 
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c“Compound rotary tables” and “tilting spindles”, capable of upgrading, according to the 


manufacturer‟s specifications, machine tools to or above the levels controlled by 


“required” for 2B001 to 2B009 


2B009 


STA(c)(1) N/A 2B009.a more than two axes coordinated (MT)  


Yes not MT but described in 2B209 to Argentina, Ukraine (only (c)(1)  


countries NS2 LR) or Estonia, Iceland, Lithuania (only (c)(1) 


countries NP1 LR) 


Yes not MT and not described in 2B209 to Argentina, Ukraine  


STA(c)(2) N/A 2B009.a more than two axes coordinated (MT)  


Yes not MT but described in 2B209 to Brazil, Kazakhstan, South Africa ((c)(2) 


countries NP1 NLR) 


Yes not MT and not described in 2B209 to all but Hong Kong (only (c)(2) 


country NS2 NLR) 


Spin-forming machines and flow-forming machines, which, according to the  


manufacturer‟s technical specification, can be equipped with rated for “numerical control” 


units or a computer control and having all the characteristics of the following (see List of 


Items Controlled) 


MT applies to spin-forming machines combining the functions of spin-forming and flow-


forming; amd flow-forming machines that meet or exceed the parameters of 2B009.a and 


2B109 having more than two axes which can be coordinated simultaneously for  


contouring control and “required” for the production of “missile propulsion components,  


equipment, or material”  


(MTCR 3.B.3.b “more than two axes which can be coordinated” differs  


from 2B009.a “two or more controlled axes.”  


NP applies ... spin -forming machines capable of rated for flow forming function ... 


2B018 


STA(c)(1) N/A MT portion  


Yes non-MT  


STA(c)(2) N/A MT portion  


Yes non-MT to Albania, (only (c)(2) country RS2 NLR) 


Equipment onthe Wassenaar Arrangement Munitions List Munitions Production 


MT applies to specialized machinery, equipment and gear for producing rocket systems 


(includingballistic missile systems, space launch vehicles, and sounding rockets) and  


unmanned air vehicle systems (including cruise missile systems, target drones, and 


reconnaissance drones) usable in systems that are controlled for MT reasons including 


their propulsion systems and components, and pyrolytic deposition and densification 


equipment portions of 2B018 also described in 1B115, 1B117, 7B001, 7B003, 7B101, 


7B103, 9B007, 9B105, 9B106, 9B115, 9N116. or 9B117 for MT reasons. 


UN applies ... and Rwanda 


LVS: $3,000  
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GBS: Yees, as follows, except N/A for Rwanda ...Equipment used to determine the safety 


data of explosives, as required by the International Convention on the Transport of 


Dangerous Goods (C.I.M.) Articles 3 and 4 in Annex I RID, provided that such equipment 


will be used only by the railway authorities of current C.I.M. members, or by the 


Government accredited testing facilities in those countries, is rated for the testing of 


explosives to transport safety standards, of the following description: ... 


Unit: Equipment in number; parts and accessories components in $ value 


Items 
(Delete CCL text of items and substitute the following Wassenaar text with 


indicated changes): 


Equipment for the production of products controlled by the United States Munitions List 


and ECCNS xx018, as follows: 


a.Specially designed or modified production equipment for the production of products 


controlled by the Munitions List, and specially designed components therefor 


Equipment “required” for such production and components “required‟ for that  


equipment.  


bSpecially designed environmental test facilities  and specially designed equipment therefor, 


“required” for the certification, qualification, or testing of such products controlled 


by the Munitions List and equipment “required” for such facilities. 


(The above text would permit deletion of 1B018. There is 


also a need to remedy the deficiency in controls illustrated by the Matrix 


Churchill case, in which a munitions production plant in Iraq was equipped 


with machine tools exported from the United Kingdom without a license, 


because the general purpose tools did not require a license. It is, therefore, 


recommended that a munitions production section be added to 15 CFR 744, 


along the following lines: 


In addition to license requirements for items 


specified on the CCL, you may not export to any country, other 


than those listed in 740.20(c)(1), an item subject to the EAR 


without a license, if you know the item is destined for use on the 


production line of a plant for the “production” of “lethal 


munitions.” 


Perhaps the Tiers now being developed would assist in 


defining “lethal weapons.”) 


2B104STA(c)(1) N/A MT 


STA(c)(2) N/A 


„Isostatic presses”, other than those not controlled by 2B004 having rated for all of the 


following characteristics ... 


Related Controls: ... (3) Also see ECCNs 2B004, 2B204, and 2B117, and 2B999.a  


Items 


bDesigned to achieve and maintain a controlled thermal environment ... 
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2B105STA(c)(1) N/A MT 


STA(c)(2) N/A 


Chemical vapor deposition (CVD) furnaces, other than those not controlled by 2B005.a, 


designed or modified “required” for the densification of carbon-carbon composites. ... 


Related Controls: ... (3) also see ECCNs 2B005 and 2B117, 2B226, and 2B227  


2B109STA(c)(1) N/A MT 


STA(c)(2) N/A 


Flow-forming machines, other than those not controlled by 2B009, as follows (see List of 


Items Controled) and specially designed components “required” therefor 


Related Controls: Also see ECCNs 2B009 and 2B209, and 2B999.l. 


Items 
a.1According to the manufacturer‟s technical specifications, can be equipped with Rated for 


“numerical control” units or a computer control, even when not equipped with  


such units; at delivery; and ... 


bSpecially designed components for flowforming machines controlled in 2B009 or 2B109.a 


(MTCR 3.B.3 does not control components for 2B009.) 


2B116STA(c)(1) N/A MT 


STA(c)(2) N/A 


Vibration test systems and equipment, not controlled by 2B018.b, or 9B006, usable 


“required” for rockets, missiles, or unmanned aerial vehicles capable of achieving rated  


for a “range” equal to or greater than of 300 km or greater  and their subsystems “missile 


subsystems”, and components “required” therefor, as follows ... 


Related Controls: ... (3) Also see ECCNs 9B106 and 9B990. 


Items 
a. ... capable of rated for ... 


bDigital controllers, combined with specially designed “required” vibration test “software”, 


... 


2B117STA(c)(1) N/A MT 


STA(c)(2) N/A 


... other than those not ... designed or modified “required” for ... 


Related Controls: ... (3) Also see ECCNs 2B004, 2B005.a, 2B104, 2B105, and 2B204 


2B119STA(c)(1) N/A MT 


STA(c)(2) N/A 


Balancing machines 
Items 


a.1Not capable of rated for ... 


a.2Capable of Rated for 


a.3Capable of Rated for 


a.4Capable of Rated for 
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Note: 2B119.a es not control balancing machines designed or modified rated for dental ... 


bIndicator heads designed or modified for use with rated for machines specified in controlled 


by 2B119.a 


2B120STA(c)(1) N/A MT 


STA(c)(2) N/A 


Motion simulators ... capable of rated for ... 


Items 
bDesigned or modified Rated to ... 


c.1.a Capable of Rated for rates of rotation ... 


Note: 2B120 does not control rotary tables designed or modified rated for machine tools ... 


2B121STA(c)(1) N/A MT 


STA(c)(2) N/A 


Positioning tables (equipment capable of rated for precise rotary position in any axis) 


other than those not controlled in by 2B120 ...... 


Note: 2B121 does not control rotary tables designed or modified rated for machine tools ... 


2B122STA(c)(1) N/A MT 


STA(c)(2) N/A 


Centrifuges capable of rated for imparting accelerations above 100 g and designed or 


modified sliprings or integrated non-contact devices “required” for such centrifuges and 


capable of rated for transferring electrical power, signal information or both 


2B201STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Machine tools, other than those not controlled by 2B001, for removing or cutting metals, 


ceramics or “composites”, which, according to the manufactrurer‟s technical 


specifications, can rated to be equipped with electronic devices for simultaneous 


“contouring control” in two or more axes, as follows (see List of Items Controlled). 


Unit: Equipment in number; parts and accessories in $ value 


Related Controls: ... (3) Also see ECCNs 2B001, 2B290, and 2B291. 


Related Definition: N/A (Include lengthy NSG definition of “positioning accuracy”) 


Items 


aMachine tools for turning, that have rated:  


a.1 for “positioning accuracies” with all compensations available better (less) than 9 


micrometer according to ISO 230/2 (1988) along any linear axis (overall 


positioning); and  


a.2for machines capable of machining diameters greater than 35 mm. 


Note: Item 2B201.a does not control bar machines (Swissturn), limited  


rated to: 


a. machining only bar feed thru, if maximum bar diameter is equal to or less than 42 


mm and there is no capability of the machine is not rated for mounting 
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checks; or 


b. Machines may have drilling and/or milling capabilities for machine parts with  


diameters less than 42 mm. 
Note: 2B201.c does not control the following griding machines: ... 


c Tool or cutter grinding machines with “software” specially designed rated for the 


production of tools or cutters; ... 


Technical Notes: (Three NSG Technical Notes on axes should be added.) 


2B204STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


“Isostatic presses,” other than those not controlled by 2B004 or 2B104 ... 


Related Controls: ... (3) Also see ECCNs 2B004 and 2B104 2B999.a. 


Items 
b. Dies, molds, and controls, specially designed “required” for “isostatic presses” 


controlled by 2B204.a.. 


2B206STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Dimensional inspectiion machines, instruments or systems, other than those described in 


not controlled by 2B006, as follows ... 


Unit: Equipment in number; parts and accessories in $ value 


Related Controls: ... (3) Also see ECCNs 2B006 and 2B996 and 3A992.a  


ECCN Controls: (1) Machine tools that can be used as rated for measuring machines are 


controlled by this entry if they meet or exceed the control criteria specified for either the 


machine tool function or the measuring machine function. (2) A machine described in this 


entry is controlled if it is rated to exceeds the control threshold anywhere within its 


operating range. 


2B207STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


“Robots”, and “end-effectors”, and control units, other than those not controlled by 


2B007, as follows 


Related Controls: ... (3) Also see ECCNs 2B007, 2B225, and 2B997, and 8A002.h. 


ECCN Controls: This entry does not control “robots” specially designed rated for ... 


Items 


a. “Robots” or “end-effectors” specially designed rated to comply .... 


bControl units specially designed “required” for any of the “robots” or “end-effectors” 


controlled by 2B207.a 


2B209STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Flow-forming machines, and spin-forming machines capable of rated for flow forming 


functions, other than those not controlled by 2B009 or 2B109, and mandrels, as follows 
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Unit: Equipment and mandrels in number; parts and accessories in $ value 


Related Controls: ... (3) Also see ECCNs 2B009 and 2B109 2B999.l. 


Items 
a.2According to the manufacturer‟s technical specifications, can Rated to be equipped with 


“numerical control” units or a computer control; 


b. Rotor-forming mandrels designed “required” to form ... 


2B225STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Remote manipulators, not controlled by NRC Items 8(a), (b), (c), or (d), that can be used 


“required” to provide remote actions in radiochemical separation operations or hot cells ... 


Related Controls: ... (2) Also see ECCNs 1A004, 1A005, 1A995, 2B007, and 2B207, and  


2B352.f.2. (3) Remote manipulators specially designed or prepared for use in fuel  


reprocessing or for use in a reactor are subject to the export licensing authority of the 


Nubclear Regulatory Commission (see 10 CFR part 110). The relevant NRC items are 


those “required” for nuclear reactors, separation of isotopes or uranium or lithium, or 


reprocessing of irradiated nuclear reactor fuel elements.  


Items 
a. A capability of “Required” for penetrating ... 


b.A capability of “Required” for bridging ... 


2B226STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Related Controls: ... (2) Also see ECCNs 2B104, 2B227, and Category 3B 3B001, and  


3B991  


ECCN Controls. 2B226.a does not control furnaces designed rated for the processing of 


semiconductor wafers. 


Items 
a.1Capable of Rated for operation above ... 


a.3Designed Rated for power inputs ... 


bPower supplies, with a specified rated power output of 5 kW or more, specially designed 


“required” for furnaces controlled by 2B226.a. 


2B227STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Related Controls: ... (3) Also see ECCNs 2B104 and 2B226 


Items 


a.1 Consumable electrode capabilities between ... 


a.2Capable of Rated for operating with ... 


b.2Capable of Rated for operating ... 


c.Computer control and monitoring systems specially configured “required” for ... 


2B228STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 
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STA(c)(2) N/A 


Rotor fabrication and or assembly equipment, rotor straightening equipment, bellows-


forming mandrels and dies, not controlled by NRS Item 8(b), as follows 


Related Controls: (1) ... (2) Also see ECCN 0B001. (3) The relevant NRC items are  


limited to those “required” for the separation of isotopes of uranium.  


2B229STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Centrifugal multiplane balancing machines, not controlled by NRC Item 8(b), ...... 


Related Controls: ... (3) The relevant NRC items are limited to those “required” for the 


separation of isotopes of uranium.  


Items 
aCentrifugal balancing machines designed rated for ... and 


a.2Mass capability of from 0.9 to 23 kg; and 


a.3Capable of balancing speed ... 


bCentrifugal balancing machines designed rated for ... and ... 


b.2Mass capability of from 0.9 to 23 kg; 


b.3Capable of balancing to a residual imbalance ... 


2B230STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


“Pressure transducers” capable of rated for measuring ... 


Related Controls: (1) ... (2) Also see ECCNs 6A226 and 9B008.  


2B231STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Vacuum pumps, not controlled by NRC Item 8(b), ... 


Related Controls: ... (2) Vacuum pumps specially designed or prepared for the separation 


of uranium isotopes are subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). The relevant NRC items are limited to those  


“required” for the separation of uranium isotopes. (3) Also see ECCNs 0B001, 1B230,  


2A203, 2B350, and 2B999.j.  


Items 


cCapable of Rated for producing an ultimate vacuum .... 


2B232 STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Multistage light gas guns ... capable of rated for accelerating projectiles ... 


Related Controls: (1) ... (2) Also see USML Categories I(a) and II(a).  


2B290STA(c)(1) N/A (no (c)(1) country is NP2 LR) 


STA(c)(2) N/A 


“Numerically controlled” machine tools ... 
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Unit: Equipment in number; parts and accessories in $ value 


Related Controls: ... (3) Also see ECCNs 2B001, 2B201, and 2B991. 


Items 


a. Turning machines ... capable of rated for machining diameters ... 


2B350STA(c)(1) N/A (no (c)(1) country is CB2 LR) 


STA(c)(2) N/A 


Chemical manufacturing facilities and equipment, except valves not controlled by 2A226 


or 2A292, as follows 


(Omission of “not controlled by USML” assumes deletion of Category 


XIV(l) in order to move all munitions production items to one place, namely the 


EAR.) 


License Requirement Note: This ECCN does not control equipment that is both: (1) 


Specially designed for use in rated for civil applications ... and (2) inappropriate, by the 


nature of its design, not “required” for use in storing, processing, producing, or conducting 


and controlling the flow of the chemical weapons precursors controlled by 1C350 


Related Controls: N/A Also see ECCNs 0B001, 1B230, 2A226, 2A292, 2A293, and  


2B231.  


Irelated Definitions: For purposes of this entry the term “chemical warfare agents” are 


those:agents subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Controls. (See 22 CFR part 121.) those listed in Chemical  


Weapons Conventions Schedule 1, i.e., USML Category XIV.a.1, a.3, c.1-4 and CCL  


ECCN 1C351.d.5 and d.6.  


(The rerm “chemical warfare agents” does not appear in ITAR. If a broader 


definition than CWC Schedule 1 is intended, CWC Schedule 2 ( i.e. USML 


Category XIV.a.2, a.4.i, and c.5 and CCL ECCNs 1C350.b and 1C355.a.) or CWC 


Schedule 3 (CCL ECCNs 1C350.c and 1C355.b) might be included. 


Items 
bAgitators for use in “required” for reaction vessels or reactors described in 2B350.a, ... 


and impellers, blades or shafts designed “required” for such agitators ... 


d.Heat exchangers or condensers ... and tubes, plates, coils or blocks (cores) designed 


“required” for 


such heat 
exchangers or 


condensers ... 
eDistillation or absorption columns ...and liquid distributors, vapor distributors or liquid 


collectors designed “required” for such distillation or absorption columns, ... 


gValves ... and casings (valve bodies) or preformed casing liners designed “required” for 


such valves ... 


iMultiple-seal and seal-less pumps with manufacturer‟s specified rated maximum flow-rate 


... or vacuum pumps 
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with manufacturer‟s 


specified rated  
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maximum flow-rate 


...and casings (pump 


bodies), preformed 


casing liners, 


impellers, rotors or jet 


pump nozzles designed 


“required” for such 


pumps ... 


jIncinerators designed “required” to destroy “chemical warfare agents”, chemical weapons 


precursors controlled by 1C350, or chemical munitions having specially designed , 


and waste supply systems, or special handling facilities “required” therefor, and 


rated for an average combustion chamber temperature ...  


2B351STA(c)(1) N/A (no (c)(1) country is CB2 LR)  


STA(c)(2) N/A  


Toxic gas monitoring systems, and their dedicated detecting components “required” 


therefor (i.e. , ... ), not controlled by 1A004.c, as follows, except those systems and 


detectors controlled by ECCN 1A004.c 


(No carve out for USML Category XIV(f) is included,. This is because, in 


the absence of a technical basis to distinguish jurisdiction, ECCNs 1A004 and  


2B351 appear to be the reasonable way to control such equipment.)  


Related Controls: See ECCN 2D351 for “software” for toxic gas monitoring systems and  


their dedicated detecting components controlled by this ECCN. Also see ECCN 1A004, 
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specially designed or modified for detection or identification of chemical warfare agents, 


but not specially designed for military use, and ECCN 1A995, which controls certain 


detection equipment and components not controlled by ECCN 1A004 of by this ECCN.  


(One ECCN should not describe definitively the coverage of another ECCN.)  


Related Definitions: (1) For the purposes of this entry, the term “dedicated” means  


committed entirely to a single purpose or devices. (2) For the purposes of this entry, the  


term “continuous operation” describes the capability of the equipment to operate means  


operating on line without human intervention. The intent of this entry is to control toxic gas 


monitoring systems capable of collection and detection of samples in environments such as 


chemical plants, rather than those used for batchmode operation in laboratories. 


ECCN Controls: This entry does not control batch mode operation in laboratories.  


(This distinction appears to be unacceptably based on end-user. However, 


there may be a better technical way to describe it.)  


aDesigned Rated for continuous operation and usable for the detection of chemical warfare 


agents or chemicals controlled by 1C350 at concentrations of less than 0.3mg/m3
 


(See comment on “chemical warfare agents” under 2B350, above.)  


bDesigned Rated for the detection of cholinesterase-inhibiting activity. 
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STA(c)(2) N/A 


Equipment capable of use in “required” for handling biological materials, as follows: 


(In the absence of a technical basis to distinguish jurisdiction, “not 


controlled by USML Category XIV(f)” is omitted from 2B352.) 


Related Controls: (1) ... 9A120 9A112 ... (2) Also see ECCN 2B225.  


(9A120, being related to 9A012, should be renumbered 9A112.) 


Items 
b. ... capable of rated for ... 


c. ... capable of rated for ... 


d.1. ... capable of rated for ... 


g. ... capable of rated for ... 


h.1 ... specially designed or modified “required” ... 


h.2 ... specially designed or modified “required” ... 


h.3 ... specially designed “required” ... 


Technical Nores: 
3. ... specially designed “required” ... 


2B991STA(c)(1) N/A AT 


STA(c)(2) N/A 


Related Controls:: Also see ECCNs 2B001, 2B201, and 2B290, 2B998, and 2D002  


Items 


b ... specially designed “required” ... 


b,2 Capable of Rated for 


b,3 Capable of Rated for 


c. ... , according to the manufacturer‟s tgechnical specifications, can be equipped with rated for 


... 


c.1Two or more axes that can be coordinated simultaneously ... 


d. ... , according to the manufacturer‟s tgechnical specifications, can be equipped with rated for 


... 


d.1 ... having two or more axes that can be coordinated simultaneously ... 


d.2 ... have five or more axes that can be coordinated simultaneously ... 


(2B991 a and b are not listed in 742 Supplement 2 and only a 


portion of .2B991.d.1.a is listed in 744 Supplement 2.) 


2B992STA(c)(1) N/A AT 


STA(c)(2) N/A 


Non-“numerically controlled” machine tools for generating optical quality surfaces, as 


follows (see List of Items Controlled), and specially designed components “required”  


therefor 


2B993STA(c)(1) N/A AT 
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 2B352STA(c)(1) N/A (no (c)(1) country is CB2 LR)  


STA(c)(2) N/A 


Gearmaking and/or finishing machinery not controlled by 2B003 capable of rated for 
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producing gears to a quality level of better than AGMA 11 for cutting gears up to 1.25  


meters in diameter. 


(For consistency with 742 Supplement 22(c)(35),) 


2B996STA(c)(1) N/A AT 


STA(c)(2) N/A 


Dimensional inspection or measuring systems or equipment, not controlled by 2B006 or 


2B206, as follows (see List of Items Controlled). 


2B997STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Robots”, not controlled by 2B007 or 2B207, that are capable of rated for employing 


feedback information in real-time processing from one or more sensors to generate or 


modify “programs” or to generate or modify numerical program data. 


Related Controls: N/A Also see ECCN 2B998.  


2B998STA(c)(1) N/A AT 


STA(c)(2) N/A 


Assemblies, units or inserts specially designed “required” for machine tools controlled by 


2B991, or for equipment controlled by 2B993. 2B996, or 2B997, as follows (see List of 


Items Controlled)  


Items 


cSpecially designed printed circuit boards with mounted components capable of “required”  


for upgrading according to the manufacturer‟s technical specifications, “numerical 


control” units, machine tools, or feedback devices to or above the levels specified in 


... 


(2B998 is a candidate for deletion, since the only reason for 


control is AT, EAR99 requires a licens to AT countries, and 2B998 is not 


listed in 742 Supplement 2.) 


2B999STA(c)(1) N/A AT 


STA(c)(2) N/A 


Specific processing equipment, n.e.s., as follows ... 


Related Controls: See also 0B001, 0B002, 0B004, 1B233, 2A293, 2B001.f, 2B004, 2B009, 


2B104, 1B109, 2B204, 2B209, 2B228, 2B229, 2B231, 2B350. The relevant NRC items are 


limited to those “required for nuclear reactors or separation of uranium isotopes.  


Items 
aIsostatic presses, n.e.s. not controlled by 2B004, 2B104, 2B204  


cLaser welding machines, not controlled by 0B001, 0B002, 0B004, 2B228, or NRC  


fMonel equipment, including valves, piping, tanks and vessels, not controlled by 2B350  


g304 and 316 stainless steel valves, piping, tanks and vessels, not controlled by 2A226,  


2A292, 2B350, or NRC  


hMining and drilling equipment, not controlled by 2B001.f, as follows: ... 
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iElectroplating equipment designed “required” for coating parts with nickel or aluminum, not  


controlled by 2B005  


jPumps, not controlled by 2A293m 2B231, or 2B350, designed for industrial services and for 


use with an electrical motor of 5 HP or greater 


kVacuum valves, piping, flanges, gaskets and related equipment specially designed for use in 


“required” for high-vacuum service, n.e.s. not controlled by 2A226, 2A292, 2B350,  


ot NRC  


lSpin forming and flow forming machines, n.e.s. not controlled by 2B009, 2B109, or 2B209  


mCentrifugal multiplane balancing machines, n.e.s. not controlled by 2B229  


nAustenitic stainless steel plate, valves, piping, tanks and vessels, not controlled by 2B350  


(2B999 is a candidate for deletion. EAR99 is controlled to North Korea.) 


2D001STA(c)(1) N/A for MT portions of 2B004 and 2B009 


Yes for 2A001, 2B001 to 2B003, 2B005 to 2B008 and non-MT portions of 


2B004 and 2B009 to all (c)(1) countries 


(TSR is a reasonable 


alternative to STA for non-M T portions of 2D001 to all 


(c)(1) countries except Ukraine.) 


STA(c)(2) N/A for 2B001 or 2B003 (STA exclusion) 


N/A for MT portions of 2B004 and 2B009 


Yes for non-MT but NP portions of 2B004 and 2B009 and for NP portions of 


2B006 and 2B007 to Brazil, Kazakhstan, and South Africa ((c)(2) 


countries NP1 NLR) 


Yes for 2A001, 2B002, 2B005, 2B008, non-MT and non-NP portions of 2B004 


and 2B009, and non-NP portions of 2B006 and 2B007 to all (c)(2) 


countries 


(TSR is a reasonable 


alternative to STA for non-MT portions of 2D001 to all 


(c)(2) countries except the following twelve, which are not 


TSR-eligible:Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.) 


“Software”, other than that not controlled by 2D002, specially designed or modified  


“required” for the “development”, “production”, or “use” of equipment controlled by 


2A001 or 2B001 to 2B009 


MT applies to “software” for “use” of equipment controlled by 2B004 and or 2B009 for 


MT reasons 


(MTCR 3.D.1 and EU interpretation of 6.D.1 are limited to “use” software.) 


NP applies to specially designed or modified “software” for the “use” of equipment 


controlled by 2B001, for NP reasons, and to specialy designed “software” for equipment 


controlled by 2B004, 2B007, or 2B009 for NP reasons. 


(NSG 1.D.1 is limited to “use” software.) 


TSR: Yes, except N/A for MT or NP  
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Related Controls: ... (2) Also see ECCNs 2D101, and 2D201, 2D202, 2D290, and 2D991  


2D002STA(c)(1) Yes to all (c)(1) countries 


(TSR is a reasonable 


alternative to STA for 2D002 to all (c)(1) countries except 


Ukraine.) 


STA(c)(2) Yes to Brazil, Kazakhstan, and South Africa ((c)(2) countries NP1 NLR) 


(TSR is a reasonable 


alternative to STA for 2D002 to all (c)(2) countries except 


the following twelve, which are not TSR-eligible:Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan.) 


“Software” for electronic devices, even when residing in an electronic device or system, 


enabling such devices or systems to function as a “requjired” for “numerical control” unit, capable 


of coordinating simultaneously more than 4 axes for “contouring control” 


TSR:Yes N/A  
(For consistency with 740.6(a) “national security reasons only.”) 


Note 1: 2D002 does not control “software” specially designed or modified rated for the 


operation of machine tools not controlled by Category 2B001, 2B002, or 2B003  


(For consistency with Wassenaar 2.D.2.) 


2D018STA(c)(1) N/A MT portion of 2D01 


Yes non-MT portion of 2D018 to all (c)(1) countries 


(TSR is a reasonable 


alternative to STA for 2D018 to all (c)(1) countries except 


Ukraine.) 


STA(c)(2) N/A MT portion of 2B018 


Yes non-MT portion of 2D018 to all (c)(2) countries 


(TSR is a reasonable 


alternative to STA for 2D018 to all (c)(2) countries except 


the following twelve, which are not TSR-eligible:Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan.) 


“Software” “required” for the “development”, “production”, or “use” of equipment 


controlled by 2B018 


MT applies to “software” for the “use” of equipment controlled by 2B018 for MT reasons; 


the portions of 2D018 also described in the portions of 7D101 for the portions of 2B018  


also described in 7B001, 7B003, or 7B101 for MT reasons; the portions of 2D018 also  


described in the portions of 9D001-9D003 or 9D101 for the portions of 2B018 also  
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described in 9B007, 9B104, 9B106, 9B115-9B117 for MT reasons; and the portions of 


2D018 also described in 7B103 or 9B116.  
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(For consistency with MTCR Annex.) 


UN applies ... and Rwanda 


2D101STA(c)(1) N/A MT 


STA(c)(2) N/A MT  


“Software” specially designed or modified “required” for the “use” of equipment controlled 


by 2B104, 2B105, 2B`09, 2B116, 2B117, 2B119, to 2B122 


NP applies to “software” specially designed for the “use” of ... 


Related Controls:.. (1) Also see ECCNs 2D201 and 9A004 


2D201STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


“Software”, not controlled by 2D001 or 2D101, specially designed “required” for ... 


Related Controls: ...(2) Also see ECCNs 2D002 and 2D202 2D991  


2D202STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


“Software”, not controlled by 2D001 or 2D002, specially designed or modified “required” 


for ... 


Related Controls: N/A Also see ECCNs 2D290 and 2D991  


2D290STA(c)(1) N/A (no (c)(1) country is NP2 LR) 


STA(c)(2) N/A 


“Software”, not controlled by 2D001, 2D002, or 2D202 specially designed or modified 


“required” for ... 


Related Controls: (1) ... (2) Also see ECCN 2D991  


2D351STA(c)(1) N/A (no (c)(1) country is CB2 LR) 


STA(c)(2) N/A 


Dedicated “software”  “required” for toxic gas monitoring systems and their dedicated 


detecting components controlled by ECCN 2B351 


Related Definitions: (1) For the purposes of this entry, the term “dedicated” means 


committed entirely to a single purpose or device. (2) See ... 


2D983STA(c)(1) Yes to Argentina, South Korea, Ukraine (only (c)(1) countries RS2 LR) 


STA(c)(2) N/A 


“Software” specially designed or modified “required” for ... 


Related Controls: N/A See 742 Supplement 2(c)(40).  


2D984STA(c)(1) Yes to Argentina, South Korea, and Ukraine 


Only three (c)(1) countries are RS2 LR.) 
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Related Controls: ... 
(The technical description of related USML jurisdiction now appearing on 


the CCL should also appear on the 


USML.) 


2D991STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Software”, not controlled by 2D001, 2D002, 2D201, 2D202, or 2D290, specially designed 


“required” for ... 


(2D991 is a candidate for deletion. EAR99 requires a license to AT 


countries. This item is omitted from 742 Supplement 2.) 


2D992STA(c)(1) N/A AT 


STA(c)(2) N/A 


Items 
a. “Software”“required” to provide 


a.2Capable of Rated for generating or modifying ...... 


(2D991 is a candidate for deletion. EAR99 requires a license to AT 


countries. This item is omitted from 742 Supplement 2.) 


Note: 2D992,a dies bit cibtrik “software” which only provides rated to  


provide rescheduling ... 


2D994STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Software” specially designed “required” for ... 


(2D994 is a candidate for deletion. EAR99 requires a license to AT 


countries. This item is omitted from 742 Supplement 2.) 


2E001STA(c)(1) N/A MT 


N/A NP2 or CB2 (no (c)(1) country is NP2 LR or CB2 LR) 


Yes non-MT to Estonia, Iceland, Lithuania if NP1 


Yes non-MT, non-NP, non-CB to all (c)(1) countries 


(TSR is a reasonable 


alternative to STA for non-MT portions of 2E001 to all (c)(1) 


countries except Ukraine.) 


STA(c)(2) N/A MT  


N/A for 2D001 for 2B001 or 2B003 (STA exclusion) 


N/A if both NP1 and CB2 (no (c)(2) country NLR for both) 


Yes non-MT, non-STA exclusion, non-CB to Brazil, 


Kazakhstan, South Africa if NP1 


Yes non-MT to all (c)(2) countries except Israel if NP2 


Yes non-MT, non-NP1 to Malta if CB2 
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 STA(c)(2) N/A 


Yes non-MT, non-STA exclusion, non-NP, non-CB to all (c)(2) countries 


(TSR is a reasonable 
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alternative to STA for non-MT portions of 2E001 to all (c)(2) 


countries except following twelve which are not TSR-


eligible: Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.) 


“Technology” ... 2B (except 2B018, 2B352. 2B991, 2B992, 2B993, 2B996, 2B997, or 2B998, or  


2B999  


MT applies ... 2B018, ... 


CB applies ... 2B350 to 2B352 or 2B351 ... 


TSR:Yes, except N/A for MT, NP, or CB  


Related Controls: See also 2E101, 2E201, and 2E301  N/A  


(2E001 controls only “development”; 2E101, 2E201, and 2E301 control 


only “use”.) 


2E002STA(c)(1) N/A MT 


N/A NP2 or CB2 (no (c)(1) country is NP2 LR or CB2 LR) 


Yes non-MT to Estonia, Iceland, Lithuania if NP1 


Yes non-MT, non-NP, non-CB to all (c)(1) countries 


(TSR is a reasonable 


alternative to STA for non-MT portions of 2E002 to all (c)(1) 


countries except Ukraine.) 


STA(c)(2) N/A MT  


N/A for 2D001 for 2B001 or 2B003 (STA exclusion) 


N/A if both NP1 and CB2 (no (c)(2) country NLR for both) 


Yes non-MT, non-STA exclusion, non-CB to Brazil, 


Kaxakhstan, SouthAfrica if NP1 


Yes non-MT to all (c)(2) countries except Israel if NP2 


Yes non-MT, non-NP1 to Malta if CB2 


Yes non-MT, non-STA exclusion, non-NP, non-CB to all (c)(2) countries 


(TSR is a reasonable 


alternative to STA for non-MT portions of 2E002 to all (c)(2) 


countries except following twelve which are not TSR-


eligible: Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.) 


“Technology” ... 2B (except 2B018, 2B352. 2B991, 2B992, 2B993, 2B996, 2B997, or 


2B998, or 2B999  


MT applies ... 2B018, ... 


CB applies ... 2B350 to 2B352 or 2B351 ... 


TSR:Yes, except N/A for MT, NP, or CB  


2E003STA(c)(1) Yes 


(TSR is a reasonable alternative to STA for 
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2E003.c or.d to all (c)(1) countries except Ukraine.) 


STA(c)(2) Yes 


(TSR is a reasonable alternative to STA for 


2E003.c or .d to all (c)(2) countries except following twelve which 


are not TSR-eligible: Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, 


Turkmenistan, Uzbekistan.) 


TSR:Yes, except 2E003.a,.b, .e, and .f 


Related Controls: See 2E001, 2E002, and 2E101 for “development”, “production”, and or 


“use” technology for equipment that are designed or modified for densification ... 


Items 


a.“Technology” “required” for ... 


b.“Technology” for the design of tools, dies or fixtures specially designed “required” for any 


of the follosing 


b.1.“Technology” “required” for ... 


c.“Technology” “required” for ... 


d.“Technology” “required” for ... 


e.“Technology” “required” for ... 


f.“Technology” “required” for ... 


Note to Table on Deposition Techniques ... 


17.“Technology” specially designed rated to deposit ... 


2E018STA(c)(1) N/A MT 


Yes Non-MT 


STA(c)(2) N/A MT  


Yes Non-MT 
“Technology”, not controlled by the USML, for the “use” of equipment controlled by  


2B018, as follows (see List of Items Controlled)  


MT applies to “technology” for equipment controlled by 2B018 for MT reasons; the  


portions of 2E018 also described in the portions of 1E001 or 1E101 for 1B115 or 1B117;  


the portion of 2E018 also described in the portions of 7E001. 7E002, or 7E101 for 7B001,  


7B003, 7B101, or 7B103 for MT reasons; and the portions of 2E018 also described in the  


portions of 9E001, 9E002, or 9E101 for 9B007, 9B105, 9B106, 9B115, 9B116, or 9B117  


for MT reasons.  


UN applies ... and Rwanda 


TSR:Yes, except N/A for Rwanda 


Related Controls: N/A The relevant USML items are limited to “development” and “use”  


technology of equipment and software on the USML.  


Items:  
a.“Technology” “required” for the “development”, “production”, or “use” of equipment  


controlled by 2B018 and for the production of commodities or software controlled  
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by the U.S. Munitions List (22 CFR 121.1) or by ECCNs on the CCL with last three 


digits 018.  
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b“Technology” “required” for the design of, the assembly of components into, and the  


operation, maintenance and repair of complete production installations, even if the 


components themselves are not controlled.  


(To conform with WML 22.) 


2E101STA(c)(1) N/A MT 


STA(c)(2) N/A MT  


“Technology” ... for the “use” of ... 2B004, ... 2D002, or 2D101 for MT reasons. 


NP applies ... controlled by ... 2D002 ... 


2E201STA(c)(1) Yes to Estonia, Iceland, Lithuania (only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


“Technology”, not controlled by 2E001, 2E002, or 2E101, ... for the “development”, 


“production”, or “use” of equipment or “software” controlled by ... 2B004, ... 2B104, 


2B109, 2B116, ... 2D001, 2D002, 2D101, 2D201, or 2D202 for NP reasons. 


2E290STA(c)(1) N/A (all (c)(1) countries are NP2 NLR and CB2 NLR) 


STA(c)(2) N/A 


2E301STA(c)(1) N/A (all (c)(1) countries are CB2 NLR) 


STA(c)(2) N/A 


2E983STA(c)(1) Yes to Argentina, South Korea, and Ukraine (three (c)(1) countries RS2 


NLR) 


STA(c)(2) N/A 


“Technology” specially designed or modified “required” for ... 


RelatedControls: N/A See 742 Supplemen t 2(c)(41)  


2E984STA(c)(1) Yes to Argentina, South Korea, and Ukraine (three (c)(1) countries RS2 


NLR) 


STA(c)(2) N/A 


Related Controls: ... 
(The technical description of related USML jurisdiction now appearing on 


the CCL should also appear on the 


USML.) 


2E991STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Technology”, not controlled by 2E201 or 2E290, “required” for the “use” of... 


(2E991 is a candidate for deletion. EAR99 requires a license to AT 


countries. 2E991 is omitted from 742 Supplement 2.) 
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STA(c)(2) N/A 


“Technology” “required” for ... 







 


 


January 31, 2011 


Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 3  


3A001 STA(c)(1) N/A MT 


Yes non-MT but NP to Estonia, Iceland, Lithuania (NP1 LR) and 


Argentina, Ukraine (NS2 LR) 


Yes non-MT, non-NP to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative for non-MT 3A001.a.1.b, a.2 to a.12, b.2, b.8 


except TWTAs exceeding 18 Ghz, b.9, b.10, g, h to (c)(1) 


countries except Ukraine. 


CIV is a reasonable 


alternative for 3A001.a.3,4,7,11 to Ukraine for civil-end-


use and civil end-user.) 


STA(c)(2) N/A MT  


Yes Non-MT to Brazil, Kazakhstan, South Africa if NP1 


(only (c)(2) countries NP1 NLR) 


Yes Non-MT, non-NP to all except Hong Kong (only (c)(2) country 


NS2 NLR) 


(GBS is a reasonable 


alternative for non-MT 3A001.a.1.b, a.2 to a.12, b.2, b.8 


except TWTAs exceeding 18 Ghz, b.9, b.10, g, h to (c)(2) 


countries except following twelve not GBS-


eligible:Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative for 3A001.a.3,4,7,11 to 


these twelve countries for civil-end-use and civil end-user.) 


CIV is a reasonable 
alternative for 3A001.a.3,4,7,11 to Ukraine for civil-end-


use and civil end-user.) 


Electronic components and specially designed components “required” therefor, not  


controlled by USML, as follows 


MT applies to portion of 3A001.a.1.a when usable in “required“ for “missiles”; portion  


of 3A001a.2.a also described in 3A101.c; and to portion of 3A001.a.5.a when “designed 


or modified” for military use, hermetically sealed and rated for operations in the 


temperature range from below 54oC to above + 125oC also described in 3A101.a. 


(3A101.c would be a new sub-item to conform with MTCR 11.A.4.) 


LVS, GBS, and CIV 


(GBS is a reasonable alternative to LVS for sub-items eligible for both. 


For GBS-eligible sub-items, GBS is a reasonable alternative to STA for countries 


eligible for both. 







 


 


If end-use and end-user are civil, CIV is a reasonable alternative to STA for the  


following STA-eligible and CIV eligible countries which are the only STA-


eligible countries which are GBS-ineligible: Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia, Tajikistan, Turkmenistan, 


Uzbekistan, Vietnam. 


Also note that the following GBS-eligible countries are not STA-eligible: 


Afghanistan, Angola, Democratic Republic of Congo, Cote d‟Ivoire, Cyprus, 


Egypt, Eritrea, Haiti, Indonesia, Lebanon, Liberia, Malaysia, Pakistan, Serbia, 


Sierra Leone, Somalia, Sri Lanka, Uganda, United Arab Emirates, Venezuela, 


Yemen.) 


Related Controls: (1) The relevant USML items are limited to the following commodities 


are under the export licensing authority of the Department of State, Directorate of 


Defense Trade Controls (22 CFR part 121) when “space qualified” and operating at 


frequencies higher than 31.8 GHz: helix tubes (traveling wave tubes (TWT)) defined in 


3A001.b.1.a.4.c; microwave solid state amplifiers defined in 3A001.b.4.b traveling wave 


tube amplifiers (TWTA) defined in 3A001.b.8; and derivatives thereof. (2) The following 


commodities are also under the export licensing authority of the Department of State, 


Directorate of Defense Trade Controls (22 CFR part 121): (a) “Space qualified” solar 


cells, coverglassinterconnectcells or coveredinterconnectcells (CIC) assemblies, solar 


arrays and/or solar panels, with a minimum average efficiency of 31% or greater 


measured at an operating temperature of 301K (28oC) under simulated „AMO‟ 


illumination with an irradiance of 1,357 Watts per square meter (W/m2), and associated 


solar concentrators, power conditioners and/or controllers, bearing and power transfer 


assemblies, and deployment hardware/systems; (b) Radiationhardened microelectronic 


circuits controlled by Category XV(d) of the United States Munitions List (USML); and 


(c) All specifically designed or modified systems or subsystems, components, parts, 


accessories, attachments, and associated equipment controlled by Category XV(e) of the 


USML.. See also 1C005, 3A101, 3A201, and, 3A991, 3A992.a, and 6A006.  Items: 


a.1 Integrated circuits designed or rated as radiation hardened ... 


a.2 ... designed rated for “signal processing” 


a.6 ... designed rated for “signal processing” 


Note 1 3A001.b.1 does not control tubes designed or rated for operation ... 


Note 2 3A001.b.1 does not control ... 


(b) Designed or rated ... 


b.1.c Impregnated cathodes designed rated for lll 


Note 1: 3A001.b.2 does not control broadcast satellite equipment designed or rated to ... 


Note 3. ... 3A001.b.2 does not control MMICs if they are specially designed rated for 


other applications, 


e.g., 


telecommunications, 


radar, automobiles. 


Note 1: 3A001.b.4 does not control brtoadcast satellite equipment designed or rated to ... 


b.7 Converters and harmonic mixers, designed rated to ... 
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Note: 3A001.b.8 does not control equipment designed or rated for ... 


b.10 Oscillators or oscillator assemblies, designed rated to ... 


c Acoustic wave devices as follws and specially designed components “required”  
therefor 


Note: 3A001.c does not control acoustic wave devices that are limited to rated for a 


single band pass ... 


d Electronic devices and circuits containing components, manufactured from 


“superconductive” materials specially designed rated for operation at 


temperatures below the “critical temperature” 


Technical Note 3. ... a „primary cell‟ is a „cell‟ that is not designed rated to be charged by 


any other source. 


Technical Note 4. ... a „secondary cell‟ is a „cell‟ that is designed rated to be charged by 


an external electrical source. 


e.3 “Superconductive” electromagnets and soolenoids specially designed rated to ... 


Note: 3A00`.e.3 does not control “superconductive” electromagnets or solenoids 


specially designed rated for Magnetic Resonance Imaging (MRI) medical equipment. 


Note 2: 3A001.g does not control ... equipment designed rated for civil railway or “civil 


aircraft” applications. 


Note 3: 3A001.h does not apply to ... equipment designed rated for civil automobile, civil 


railway, or “civil aircraft” operations. 


3A002 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 3A002.a.1 and a portion of 3A002.b 


to Argentina, but not to Ukraine. 


CIV is a reasonable 
alternative to STA for a portion of 3A002.a.1 to Ukraine 


for civil end-use and civil end-user.) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 


NLR; STA exclusion for 3A002.g.1 is inoperable, because 


g.1 is ITAR, rather than EAR, jurisdiction) 


(GBS is a reasonable 


alternative to STA for 3A002.a.1 and a portion of 3A002.b 


to all (c)(2) countries except following twelve which are 


not GBS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable 
alternative to STA for a portion of 3A002.a.1 to these 12 


countries for civil end-use and civil end-user.) 


General purpose electronic equipment, not controlled by USML Category XV, and 
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accessories, therefor, as follows 
GBS 


(It is reasonable to use GBS, rather than STA, for 3A002.a.1 and portion of .b) 


CIV 


( If both civil use and civil user, it is reasonable to use CIV for the CIV-


eligible portion of 3A002.a.1, rather than STA, to the following only (c)(2) 


countries ineligible for GBS but eligible for CIV: Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia, Tajikistan, Turkmenistan, 


Uzbekistan, Vietnam.): 


Related Controls:(1) The relevant USML items are limited to  “Space qualified” atomic 


frequency standards defined in 3A002.g.1 are subject to the export licensing authority of 


the Department of State, Directorate of Defense Trade Controls (22 CFR part 121.1, 


Category XV). (2) See also 3A292 and 3A992. 


(In USML Category XV, “space qualified” atomic frequency standards 


should be stated in positive, rather than double negative, terms and the definition 


of “space qualified” should be added.) 


Items 
a Recording equipment as follows and specially designed test tape “required”  


therefor 
Note: Analog magnetic tape recorders specially designed rated for civilian 


video purposes are not considered to be instrumentation tape recorders. 


Note: 3A002.a.2 does not control digital video magnetic tape recorders 


specially designed rated for television recording using ... 


f.2 Being capable of Rated for measuring amplitude and phase simultaneously 


3A003 STA(c)(1) Yes to Argentina, Ukraine 


(omly (c)(1) countries NS2 LR) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 


NLR) 


Spray cooling thermal management systems ... using specially designed with spray 


nozzles that are designed rated to maintain electronic components within their operating 


temperature range, and specially designed components “required” therefor 


3A101 STA(c)(1) N/A MT 


STA(c)(2) N/A 


Electronic equipment, devices and components, other than those not controlled by 


3A001, as follows ... 


NP applies to portion of 3A101.b also described in 3A201.c.  


Related Controls: Items controlled in 3A101.a are subject to the export licensing 


authority of the U.S. Department of State, Directorate of Defense Trade Controls (see 22 


CFR part 121). Also see 3A992.a and 3A191.  
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(No technical specifications have been identified to distinguish military 
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from civil ruggedized equipment.) 


Items 


a. Analog-to-digital converters, usable in “required” for “missiles”, having any of 


the followign characteristics:  


a.1 designed to meet military specifications Rated for ruggedized equipment; or 


a.2 Having any of the following characteristics:  


a.2.a Analog-to-digital converter “microcircuits”, which are “radiation-hardened” or 


have all of the following characteristics:  


a.2.a.1 A quantization corresponding to 8 bits or more when coded in the binary 


system;  


a.2.a.2 Rated for operation in the temperature range from below -54oC to above  


+125oC; and  


a.2.a.3 Hermetically sealed; or 


a.2.b Electrical input type analog-to-digital convereter printed circuit boards or 


modules, having all of the following characteristics:  


a.2.b.1 A quanitization corresponding to 8 bits or more when coded in the binary 


system;  


a.2.b.2 Rated for operation in the temperature range from below -45oC to above  


+55oC; and 


a.2.b.3 Incorporating “microcircuits” specified in 3A101.a.2.a.  


(To conform with MTCR 14.A.1.) 


b Accelerators “required” for “missiles” or “missile subsystems” capable of rated  


for ... 


(To conform with MTCR 15.B.5.) 


Note: 3A101.b does not include control equipment specially designed 


rated for medical purposes. 


c Electronic assemblies and components, not controlled by 3A001.a.2.a, “required” 


for “missiles” and rated for temperatures in excess of 125oC.  


(To conform with MTCR 11.A.4.) 


3A191 STA(c)(1) N/A MT 


STA(c)(2) N/A 


Items otherwise described in 3A101 “required” for missiles with a “range” between 25  


and 300 kilometers to China or between 150 and 300 kilometers to Iraq.  


3A201 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Electronic components, other than those not controlled by 3A001 or 3A101 or by NRC , 


as follows ... 


Related Controls: ... (2) Also see 3A001.e.2 (capacitors) and 3A001.e.3 (superconducting 
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electromagnets) 1B999, 1C005, 3A991, 3A992.a, 3A999.c, and 6A006. (3) The relevant  


NRC items are limited to Superconducting electromagnets specially designed or prepared 


“required” for use in separating uranium isotopes are subject to the export licensing 
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authority of the Nuclear Regulatory Commission (see 10 CFR part 110)  


Items 
b.1 Capable of Rated for creating magnetic fields.... 


Note: 3A201.b does not control magnets specially designed rated for and 


exports “as parts of” medical nuclear magnetic resonance (NMR) imaging 


systems. 


Note: 3A201.c does not control accelerators that are component parts 


components of devices designed rated for purposes other than electron beam or s-


ray radiation (electron microscopy, for example) nor those designed rated for 


medical purposes. 


3A225 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Frequency changers (also known as converters or inverters) or generators, other than 


those described in not controlled by 0B001.c.11 or NRC, having all of the following 


characteristics 


Related Controls: ... (2) The relevant NRC items are limited to Frequency changers (also 


known as converters or inverters) specially designed or prepared for use in “required” for 


separating uranium isotope are subject to the export licensing authority of the Nuclear 


Regulatory Commission (ss 10 CFR part 110). 


Items 
a. A multiphase output capable of rated for providing power ... 


b Capable of Rated for operating ... 


3A226 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


High-power direct current power supplies, other thn those described in not controlled by 


0B002.j.6 or NRC, having ... 


Related Controls: ... (3) The relevant NRC items are limited to Direct current power 


supplies specially designed or prepared for use in “required” for separating uranium 


isotope are subject to the export licensing authority of the Nuclear Regulatory 


Commission (ss 10 CFR part 110). 


Items 


a Capable of Rated for continuously producing ... 


3A227 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


High-voltage direct current power supplies, other thn those described in not controlled by 
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0B002.j.5 or NRC, having ... 


Related Controls: ... (3) The relevant NRC items are limited to Direct current power 


supplies specially designed or prepared for use in “required” for separating uranium 
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isotope are subject to the export licensing authority of the Nuclear Regulatory 


Commission (ss 10 CFR part 110). 


Items 


a Capable of Rated for continuously producing ... 


3A228 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Switching devices ... 


3A229 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Firing sets and equivalent high-current pulse generators (for detonators controlled by 


3A232), as follows... 


(NSG 6.A.2.b is not limited to firing sets for detonators controlled by 


3A232.) 


Related Controls: ... (2) High explosives and related equipment for military use are 


subject to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Controls (see 22 CFR part 121) Also see 3A230, 3A232, and 3A999.d  


(“High explosives and related equipment” is too vague to meet the desired 


“bright line” test to distinguish between State and Commerce jurisdiction.) 


Items 
a Explosive detonator firing sets designed rated to ... 


b.1 Designed Rated for portable, mobile, or ruggedized use; 


b.3 Capable of Rated for delivering ... 


b.8 Specified for use Rated to operate over an extended temperature range ... or 


specified as suitable rated for aerospace applications. 


3A230 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


High-speed pulse generators ... 


Related Controls: (1) ... (2) Also see 3A239 and 3A999.d.  


3A231 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Neutron generator systems, including tubes, ... 
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Unit: Number; parts and accessories in $ value 


Items 


a Designed Rated for operation ... 
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 3A232 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


 STA(c)(2) N/A 


Detonators and multipoint initiation systems ... 


Related Controls: ... (3) High explosives and related equipment for military use are 


subject to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Controls (see 22 CFR part 121). 


(“High explosives and related equipment” is too vague to meet the desired 


“bright line” test to distinguish between State and Commerce jurisdiction.) 


Items 


b Arrangements using  single or mujltiple detonators designed “required” to nearly 


simultaneously initiatre an explosive surface over an area ... 


 3A233 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


 STA(c)(2) N/A 


Mass spectrometers, other than thos described in not controlled by 0B002.g or NRC, 


capable of rated for measuring ions of 230 atomic mass units or greater and having a 


resolution of better than 2 parts in 230, as follows, and ion sources “required” therefor. ... 


Related Controls: ... (2) The relevant NRC items are limited to Mass specrometers 


specially designed or prepared “required” for analyzing on-line samples of UF6 gas 


streams are subject to the export licensing authority of the Nuclear Regulatory 


Commission (see 10 CFR part 110). (3) Also see 0B002.g, 3A992.a, 3A999.d, and  


3A999.f.  


Items 
f Mass spectrometers equipped with a microfluorination ion source designed rated  


for actinides or actinide fluorides. 


 3A292 STA(c)(1) N/A (all (c)(1) countries are NP2 NLR) 


 STA(c)(2) N/A 


Oscilloscopes and transient recorders other than those not controlled by 3A002.a.5, and 


speciaally designed components “required” therefor, as follows (see List of Items  


Controlled)  


Related Controls:(1) ... (2) Also see 3A992.a.  


Items 


d Digital oscilloscopes and transient recorders using analog-to-digital conversion 


techniques, capable of rated for storing ... 


Note: Specially designed components controlled by this item are the following, when  


“required” for analog oscilloscopes.constrolled by 2A292.a, .b, or .c  


 3A980 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, Ukraine 
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(The other (c)(1) countries are CC1 NLR) 


 STA(c)(2) N/A 


Voice print identification and analysis equipment and parts, n.e.s. 
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3A981 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, Ukraine 


(The other (c)(1) countries are CC1 NLR) 


STA(c)(2) N/A 


Polygraphs ... and specially designed parts and accessories, n.e.s. 


3A991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Electronic devices and components not controlled by 3A001 or 3A201.b, as follows  


Related Controls: N/A (1) Also see 1C005 and 6A006. (2) See 742 Supplement 2(c)(26) 


for 3A991.a  


Items 
k “Superconductive” electromagnets or solenoids specially designed rated to be 


fully charged or discharged in less than one minute ... 


l Circuits or systems for electromagnetic energy storage, containing components 


manufactured from “superconductive” materials specially designed rated for 


operation at temperatures ... 


(3A991,a,3 ti 3A991.n is a candidate for deletion. EAR99 


requires a license to AT countries. 3A991.a.3 to 3A991.n is omitted from 


742 Supplement 2.) 


3A992 STA(c)(1) N/A AT 


STA(c)(2) N/A 


. General purpose electronic equipment not controlled by 0B001, 2B006, 2B206, 3A001,  


3A002, 3A101. 3A201, 3A233, 3A292, 3B002, or 5B001  


Items 


c Equipment, ..., designed rated to convert digital video magnetic tape recorders for 


use as to digital instrumentation data recorders 


(3A992 is a candidate for deletion. EAR99 requires a 


license to AT countries. 3A992 is omitted from 742 Supplement 2.) 


3A999 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Related Controls: (1) See also 0B002, 3A225 (for frequency changes capable of changers 


rated for operating in the frequency range of 600 Hz and above), 3A233. (2) See 744  


Supplement 2 for controls for military end-use in China.  


Items 
a Frequency changers, not controlled by 3A225, capable of rated for operating ... 


. b Mass spectrometers n.e.s., not controlled by 3A233, ... 


c All flash x-ray machines, and components of pulsed power systems designed 
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thereof rated therefor, including Marx generators, high power pulse shaping 


networks, high voltage capacitors, and triggers, not controlled by 3A001.e.2,  


3A201.a or .c, or 3A226 to 3A230; 
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d Pulse amplifiers, n.e.s. not controlled by 3A229 ir 3A230;  


f Chromatography and spectrometry analytical instruments, not controlled by 


3A233. 


3B001 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 3B001.a.1, b,c,d,g,h and portion of 


3B001.e to Argentina but not to Ukraine. 


CIV is a reasonable 


alternative to STA for 3B001.a.1 to Ukraine for civil end-


use and civil end-user.) 


STA(c)(2) N/A 3B001.a.2 (STA exclusion) 


Yes 3B001.a.1, a.3, b to i to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 
NLR 


(GBS is a reasonable 


alternative to STA for 3B001.a.1, b,c,d,g,h and portion of 


3B001.e to all (c)(2) countries except following twelve 


which are not GBS-eligible: Armenia, Azerbaijan, 


Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, 


Moldova, Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 
CIV is a reasonable 


alternative to STA for 3B001.a.1 to these twelve countries 


for civil end-use and civil end-user.) 


Equipment for the manufacturing of semi-conductor devices or materials, as follows (see 


List of Items Controlled) and specially designed components and accessories “required”  


therefor. 


Items 
a Equipment designed rated for epitaxial growth, as follows; 


a.1 Equipment capable of rated for ... 


a.2 ... reactors specially designed “required” for 


b Equipment designed “required” for ion implantation ... 


b.2 Being specially designed and optimized “Required” to operate at a beam energy 


... 


b.3 Direct write capability 


c.1.a Designed or optimized Rated to produce critical dimensions ... 


c.1.b Designed Rated for generating less than ... 


c.2 Equipment specially designed “required” for equipment controlled by 3B001.a ... 


c.2.a Designed or optimized Rated to produce critical dimensions ... 


c.2.b Designed Rated for generating less than ... 







 


 


17 
d.1 Equipment ... and designed accorrding to the manufacturer‟s specifications or 


optimized for use in “required” for the production of ... 


d.2 Equipment specially designed “required” for equipment controlled by 3B001.e ... 


e.2 Designed Rated to form ... 


Note: 3B001.e does not control automatic robotic wafer handling systems 


not designed rated to operate in a vacuum environment. 


f.1.b Capable of Rated for producing a pattern ... 


f.3 Equipment specially designed “required” for mask making ... 


f.3.b.2 Being capable of Rated for producing a pattern ... 


g Masks and reticles, designed rated for integrated circuits controlled by 3A001. 


Note: 3B001.h does not control multi-layer masks with a phase shift layer 


designed rated for the fabrication of memory devices not controlled by 3A001 


i  Imprint lithography templates designed rated for integrated circuits controlled by 


3A001 


3B002 STA(c)(1) Yes to Argentina, Ukraine 


(omly (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 3B002 to Argentina, but not to 


Ukraine.) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 


NLR 


(GBS is a reasonable 


alternative to STA for 3B002 to all (c)(2) countries except 


the following twelve which are not GBS-eligible: Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan.) 


Test equipment specially designed “required” for testing finished or unfinished 


semiconductor devices as follows (see List of Items Controlled) and specially designed 


components and accessories “required” therefor 


3B991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


... and specially designed components and accessories “required” therefor 


Unit: ... and accessories ... 


Items 
a. Equipment specially designed “required” for the manufacture of electron tubes, 


optical elements and specially designed components therefor controlled by 3A001 


or 3A991 
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b Equipment specially designed “required” for the manufacture of semiconductor 
devices ... 


Note: 3B991.b also controls equipment used or modified for use in 


“required“ for the manufacture of other devices, such as imaging devices, electro-


optical devices, acoustic wave devices controlled by 3A001 or 3A991 . 


Note: 3B991 does not control ... boats (except specially designed 
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“required” caged boats), bubblers, cassettes, or crucibles specially designed for 


the processing equipment controlled by 3B991,b,1. 


b.1.b Equipment specially designed “required” for purifying or processing ... 


b.1.c.1 ... capable of rated for processing wafers at a rate ... 


b.1.c.2.b Capable of Rated for operation at ... 


b.1.c.2.c Capable of Rated for pulling crystals ... 


b.1.d.1 Capable of Rated for producing a silicon wafer ... 


b.1.d.2 Capable of Rated for producing a layer of ... 


b.1.f ... “sputtering equipment with specially designed integral load locks capable of 


“required” for transferring wafers ... 


b.1.g Equipment specially designed “required” for ion implantation ... 


b.1.g.1 Patterning 


b.1.g.3 Optimized Rated to operate 


b.1.g.4 Capable of Rated for high energy oxygen implant 


Notes 1. “Batch types” refers to machines not specially designed rated for 


production processing of single wafers. 


2. “Single wafer types” refers to machines specially designed rated for 


production processing of single wafers. 


b.1.i ... capabilities characteristics ... 


b.1.j ... specially designed or modified “required” ... 


b.1.k.1 Specially designed equipment “required” for backside processing ... 


b.1.k.2 Specially designed equipment “required” for achieving ... 


b.1.l specially designed “required” to permit ... 


b.2.a.2.a Their design is base on Rated for geometries.. 


b.2.a.2.b The design does not include special features to alter the intended use by 


Not rated to alter the means of production equipment or “software” 


b.2.b.2 “Substrates” specially designed “required” for X-ray masks; 


b.2.c ... specially designed “required” for computer aided design ... 


b.2.d.1 ... capable of rated for producing a single exposure ... 


b.2.d.2 ... capable of rated for producing ... 


Note: 3B991.b.2.e does not control general purpose scanning electron 


microscopes except when specially designed “required” and instrumented for 


automatic pattern inspection ... 


b.2.f ... capable of rated for ... b.2.g ... capable of rated for ... 


b.2.h ... capable of rated for ... b.3.a.1 Specially designed 


“required” for “hybrid integrated circuits” 


b.3.c ... specially designed “required” for ceramic microcircuit packages.. 


b.4 ... capable of rated for ... 


3B992 STA(c)(1) N/A AT 


STA(c)(2) N/A 
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Equipment specially designed “required” for the inspection or testing ... and specially  


designed components and accessories therefor controlled by 3A001 or 3A991, as foillows 
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(see List of Items Controlled)... 


(For consistency with 742 Supplement 2(c)(12).) 


Items: 
a Equipment specially designed “required” for the inspection ... and specially  


designed components therefor controlled by 3A001 or 3A991 


b Equipment specially designed “required” for the inspection ... 


Note: 3B991.b also controls equipment used or modified for use in 


“required“ for the inspection or testing of other devices, such as imaging devices, 


electro-optical devices, acoustic wave devices controlled by 3A001 or 3A991 . 


Note: 3B992.b.1 does not control general purpose scanning electron 


microscopes, except when specially designed “required” and instrumented for 


automatic pattern inspection. 


b.2  Specially designed “stored program controlled” measnuring and analysis 


equipment, as follows “required” for the following:  


b.2.a Specially designed for the measurement of oxygen or carbon content ... 


b.2.b Equipment for line width measiruement with ... 


b.2.c Specially designed for flatness measurement ... 


b.3.b Capable of Rated for testing devices having ...... 


b.3.c Capable of Rated for testing at ... 


b.4.a “Stored program controlled” equipment specially designed “required” for testing 


discrete semiconductor devices and unencapsulated dice, capable of rated for 


testing at frequencies ...... 


b.4.b “Stored program controlled” equipment specially designed “required” for testing 


integrated circuits and “electronic assemblies” thereof, capable of rated for 


functional testing. 


b.4.b.2 ... capable of rated for testing packages... 


Note: 3B992.b does not control test equipment specially designed rated for 


testing: 


b.4.c Equipment specially designed “required” for determining ... 


b.4.c.2 Designed Rated for measuring ... 


b.4.c.3 Designed Rated for evaluating ... 


b.5 Electron beam test systems designed rated for ... 


b.5.a Stroboscopic capability with ... 


Note: 3B992.b.5 does not control scanning electron microscopes, except 


when specially designed “required” and instrumented for 


b.6 ... ion beam systems specially designed “required” for ... 


b.7 Particle measuring systems employing “lasers” designed rated for ... 


b.7.a Capable of Rated for measuring ... 


b.7.b Capable of Rated for characterizing ... 


3C001 STA(c)(1) Yes to Argentina, Ukraine 
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(only (c)(1) countries NS2 LR) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 
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NLR) 


3C002 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 3C002.a to Argentina, but not to 


Ukraine. 


CIV is a reasonable 


alternative to STA for 3C002.a to Ukraine for civil end-use 


and civil end-user.) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 


NLR) 


(GBS is a reasonable 


alternative to STA for 3C002.a to all (c)(2) countries except 


following twelve which are not GBS-eligible: Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan. 


CIV is a reasonable 


alternative to STA for 3C002.a to these twelve countries for 


civil end-use and civil end-user.) 
Items 


a Positive resists designed “required” for semiconductor lithography specially  


adjusted (optimized) for use at wavelengths below 245 nm. 


b All resists designed for use with “required” for electron beams or ion beams, with 


c All resists designed for use with “required” for X-rays, with ... 


d All resists optimiseda “required” for surface imaging ... 


e All resists designed or optimized for use with “required” for imprint lithography 


3C003 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 


NLR) 


Related Controls: (1) ... (2) Also see 1C350, 2B351.a, and 3C004.  


3C004 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 
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NLR) 


Related Controls:N/A Also see 1C350, 2B351.a, and 3C003.b.  
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3C005 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 3C005 to Argentina, but not to 


Ukraine. 


CIV is a reasonable 


alternative to STA for 3C005 to Ukraine for civil end-use 


and civil end-user.) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 


NLR) 


(GBS is a reasonable 


alternative to STA for 3C005 to all (c)(2) countries except 


following twelve which are not GBS-eligible: Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan. 


CIV is a reasonable 


alternative to STA for 3C005 to these twelve countries for 


civil end-use and civil end-user.) 


3C006 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 3C006 to Argentina, but not to 


Ukraine. 


CIV is a reasonable 


alternative to STA for 3C006 to Ukraine for civil end-use 


and civil end-user.) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 


NLR) 


(GBS is a reasonable 


alternative to STA for 3C006 to all (c)(2) countries except 


following twelve which are not GBS-eligible: Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan. 







 


 


CIV is a reasonable 


alternative to STA for 3C006 to these twelve countries for 


civil end-use and civil end-user.) 
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 STA(c)(2) N/A 


Positive resists designed “required” for semiconductor lithography specially adjusted 


(optimized) for use at wavelengths between 370 and 245 nm. 


 3D001 STA(c)(1) Yes 


(TSR is a reasonable 


alternative to STA to all (c)(1) countries except Ukraine, 


for 3D001 except for 3A001.b.8 Traveling Wave Tube 


Amplifiers exceeding 18 GHz.) 


 STA(c)(2) N/A for 3B001.a.2 (STA exclusion) 


Yes Not for 3B001.a.2 
(TSR is a reasonable 


alternative to STA for 3D001, except for 3A001.b.8 


Traveling Wave Tube Amplifiers exceeding 18 Ghz, to all 


(c)(2) countries except the following twelve, which are not 


TSR-eligible:Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan) 


“Software”, not controlled by the USML, specially designed “required” for the 


“development”or “production” of equipment controlled by 3A001.b to 3A002.g or 3B 


(except 3B991 and 3B992) 


Related Controls: (1) The relevant USML items are limited to “Software”specially 


designed for the “development”  or “production” of the following equipment is under the 


export licensing authority of the Department of State, Directorate of Defense Trade 


Controls (22 CFR part 121) (1) When operating at frequencies higher than 31.8 Ghz and 


“space qualified”: Helix tubes (traveling wave tubes (TWT)) defined in 3A001.b.1.a.4.c; 


and microwave solid state amplifiers defined in 3A001.b.4.b traveling wave tube 


amplifiers (TWTA) defined in 3A001.b.8 ;(2) “Space qualified” solar cells, coverglass 


interconnectcells or coveredinterconnectcells (CIC) assemblies, solar arrays and/or 


solar panels, with a minimum average efficiency of 31% or greater measured at an 


operating temperature of 301K (28oC) under simulated „AMO‟ illumination with an 


irradiance of 1,357 Watts per square meter (W/m2), and associated solar concentrators, 


power conditioners and/or controllers, bearing and power transfer assemblies, and 


deployment hardware/systems; (3) and “Space qualified” atomic frequency standards 


defined in 3A002.g.2 (2) See also 3D101, 3D003 and 3D191. 


(3D001 is for development or production; 3D101 is for use.) 


 3D002 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA for 
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3D002 to all (c)(1) countries except Ukraine.) 


 STA(c)(2) Yes 


(TSR is a reasonable alternative to STA for 


3D002 to all (c)(2) countries except the following twelve, which 


are not TSR-eligible:Armenia, Azerbaijan, Cambodia, Georgia, 
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Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, 


Turkmenistan, Uzbekistan) 


“Software” specially designed “required” for the “use” of equipment controlled by 


3B001.a to .f or 3B002 


 3D003 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA for 


3D003 to all (c)(1) countries except Ukraine.) 


 STA(c)(2) Yes 


(TSR is a reasonable alternative to STA for 


3D003 to all (c)(2) countries except the following twelve, which 


are not TSR-eligible:Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, 


Turkmenistan, Uzbekistan) 


„Physics-based‟ simulation “software” specially designed “required” for ... 


 3D004 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA for 


3D004 to Argentina, but not to Ukraine.) 


 STA(c)(2) Yes 


(TSR is a reasonable alternative to STA for 


3D004 to all (c)(2) countries except the following twelve, which 


are not TSR-eligible:Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, 


Turkmenistan, Uzbekistan) 


“Software” specially designed “required” for the “development” of equipment controlled 


by 3A003 


Related Controls: N/A Also see 3D001 and 3D991.  


3D101 STA(c)(1) N/A MT 


 STA(c)(2) N/A 


“Software” specially designed or modified “required” for the “use” of ... 3A101.b 


“required” for testing “missiles” or “missile subsystems” or for the “use” of the portion of 


3A001.a.2.a controlled for MT reasons.  


(To conform with MTCR 15.D.1 and 11.D.1.) 


3D191 STA(c)(1) N/A MT 


 STA(c)(2) N/A 


“Software” otherwise described in 3D101 “required” for missiles with a “range” between 


25 and 300 km to China or beetween 150 and 300 km to Iraq,  
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 3D980 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, Ukraine 


(The other (c)(1) countries are CC1 NLR) 
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STA(c)(2) N/A 


“Software” specially designed “required” for ... 


3D991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Software” specially designed “required” for ...or manufacturing and or test equipment 


controlled by 3B991 and or 3B992; or “software” specially designed “required” for the 


“use” of equipment controlled by 3B001.g and or .h 


(3D991 is a candidate for deletion. It is omitted from 742 Supplement 2.) 


3E001 STA(c)(1) N/A MT 


Yes non-MT but NP to Estonia, Iceland, Lithuania (NP1 LR) and 


Argentina, Ukraine (NS2 LR) 


Yes non-MT, non-NP to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(TSR is a reasonable alternative to STA for 


the portion of 3E001 eligible for TSR to all (c)()1) countries except 


Ukraine.) 


STA(c)(2) N/A MT  


N/A for 3B001.a.2 (STA exclusion) 


Yes Non-MT, non-STA exclujsion, to Brazil, Kazakhstan, South Africa 


if NP1 


(only (c)(2) countries NP1 NLR) 


Yes Non-MT, non-NP, non-STA excclusi to all except Hong Kong 


(only (c)(2) country NS2 NLR) 


(TSR is a reasonable alternative to STA for 


the portion of 3E001 eligible for TSR to all (c)(2) countries except 


the following twelve, which are not TSR-eligible:Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, 


Moldova, Mongolia. Tajikistan, Turkmenistan, Uzbekistan) 


“Technology”, not controlled by USML, ... controlled by 3A (except 3A191, 3A292 


...)... 


TSR: Yes except N/A for MT or NP and “technology” specially designed “required” for 


the “development” or “production” of (a) Traveling Wave Tube Amplifiers exceeding 19  


GHz; and (b) solar cells, coverglass-interconnect-cells or covered-interconnect-cells 


(CIC) assemblies, solar arrays and/or solar panels, which are “space qualified,” having a 


minimum average efficiency exceeding 20% but less than 31% described in 3A001.e.4. 


(Technology for TWTAs is USML and not subject to EAR.) 


Related Controls: (1) See also 3E101 and 3E201 3E002, 3E191. 3E292, 3E980, and  


3E991  


(3E001 is development or production; 3E101 and 3E201 are use.) 
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Related Controls (2) The relevant USML items are limited to “Technology” accoding to 


the General Technology Note for the “development” or “production” of the followoing 


commodities is under the export licensing authority of the Department of State, 
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Directorate of Defense Trade Controls (22 CFR part 121) (a) When operating at 


frequencies higher than 31.8 GHz and “space qualified”: helix tubes (traveling wave 


tubes (TWT)) defined in 3A001.b.1.a.4.c; and microwave solid state amplifiers defined in 


3A001.b.4.b traveling wave tube amplifiers (TWTA) defined in 3A001.b.8 ;(b) “Space 


qualified” solar cells, coverglassinterconnectcells or coveredinterconnectcells (CIC)  


assemblies, solar arrays and/or solar panels, with a minimum average efficiency of 31%  


or greater measured at an operating temperature of 301K (28oC) under simulated „AMO‟ 


illumination with an irradiance of 1,357 Watts per square meter (W/m2), and associated 


solar concentrators, power conditioners and/or controllers, bearing and power transfer 


assemblies, and deployment hardware/systems; (c) and “Space qualified” atomic 


frequency standards defined in 3A002.g.2 


3E002 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA for 


3E002 to all (c)(1) countries except Ukraine.. 


CIV is a reasonable alternative to STA for 


the portion of 3E002 eligible for CIV to Ukraine for civil end-use 


and civil end-user.) 


STA(c)(2) Yes 


(TSR is a reasonable alternative to STA for 


3E002 to all (c)(2) countries except the following twelve, which 


are not TSR-eligible:Armenia, Azerbaijan, Cambodia, Georgia, 


Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, 


Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for 


the portion of 3E002 eligible for CIV to these twelve countries for 


civil end-use and civil end-user.) 


“Technology” ... other than that not controlled in by 3E001 or 3E003 for ... 


CIV: ... License Exception CIV does not apply to ECCN 3E002 technology also required 


for the development or production of items controlled under ECCNs beginning with 3A, 


3B, or 3C or to ECCN 3E002 technology also controlled under ECCN 3E003  
Items 
a. A „vector processor unit‟ designed rated to perform ... 


b Designed Rated to perform 


c Designed Rated to perform 


... 


3E003 STA(c)(1) Yes 


(TSR is a reasonable 


alternative for 3E003.a to .e to all (c)(1) countries except 


Ukraine.) 


STA(c)(2) Yes 
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(TSR is a reasonable 


alternative for 3E003.a to .e to all (c)(2) countries except 


the following twelve, which are not TSR-eligible:Armenia, 
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Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan.). 


Other “technology”, not controlled by the USML, “required” for ... 


Related Controls: (1) The relevant USML items are those limited to Technology for the 


“development” or “production” of “space qualified” electronic vacuum tubes operating at 


frequencies of 31.8 GHz or higher, described in 3E003.g, is under the export license 


authority of the Department of State, Directorate ofDefense Trade Controls (see 22 CFR  


part 121). 


3E101 STA(c)(1) N/A MT 


 STA(c)(2) N/A 


“Technology” ... for the “use” of equipment or “software” controlled by 3A001.a.1 or .2  


3A001.a.1.a, a.2.a, or a.5.a, 3A101, or 3D101 for MT reasons  


Related Controls: N/A See also 3E191  


3E102 STA(c)(1) N/A MT 


 STA(c)(2) N/A 


“Technology” for the “development” or “production” of “software” controlled by 3D101. 


3E191  STA(c)(1) N/A MT 


 STA(c)(2) N/A 


“Technology” “required” for the “development”, “production”, or “use” of 3A191 or 


3D191 to China or Iraq,  


 3E201 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


 STA(c)(2) N/A 


“Technology”, not controlled by 3E001, ... for the “use” of equipment controlled by 


3A001.e.2 or e.3, 3A201, 3A225 to 3A233 for NP reasons  


 3E292 STA(c)(1) N/A (all (c)(1) countries are NP2 NLR) 


 STA(c)(2) N/A 


 3E980 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, Ukraine 


(The other (c)(1) countries are CC1 NLR) 


 STA(c)(2) N/A 


“Technology” specially designed “required” for ... 
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3E991 STA(c)(1) N/A AT 


 STA(c)(2) N/A 


“Technology”, not controlled by 3E001, 3E101, 3E201, or 3E292, “required” for ... 
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Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 4  


Category 4 - Computers 


Note 1: Computers, related equipment and “software” performing telecommunications or 


“local area network” functions must also be evaluated against the performance 


characteristics of Category 5, Part 1 (Telecommunications) rather than against the  


performance characteristics in Category 4. 


(For consistency with Category 5 Part 1 Note 1.) 


Note 3:Computers, related equipment and “software” performing cryptographic, 


cryptoanalytic, certifiable multilevel security or certifiable userisolation functions, or 


that limit electromagnetic compatibility (EMC) must also be evaluated against the 


performance characteristics in Category 5 Part 2 (“Information Security”) rather than  


against the performance characteristics in Category 4. 


(For consistency with Category 5 Part 2 Note 1. The former 5A002 sub-


item for certifiable multi-level security or certifiable user isolation functions has 


been deleted.) 


4A001 STA(c)(1) N/A MT 


Yes non-MT to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


STA(c)(2) N/A MT  


N/A 4A001.a.2 (STA exclusion) 


Yes Non-MT, non-STA exclusion,t to all except Hong Kong 


(only (c)(2) country NS2 NLR) 


Electronic computers, not controlled by USML, and related equipment, having any of the 


following characteristics (see List of Items Controlled), and “electronic assemblies” and 


specially designed components “required” therefor. 


Related Equipment (1) See also 4A101 and 4A994. (2) The relevant USML items are  


limited to Equipment designed or rated “required” for transient ionizing radiation is 


subjec to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Controls. (See 22 CFR part 121.)  


Items 


a. Specially designed Rated to have any of the following: 


a.1 Rated for operation at an ambient temperature ... 


Note: 4A001.a.1 does not apply to computers specially designed rated for 


civil automobile or railway train applications. 


4A003 STA(c)(1) Yes 4A003.b and .c to all (c)(1) countries except Canada) 


Yes 4A003.a, .e, and .g to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 4A003.e and .g to all (c)(1) countries 







 


except Ukraine. CIV is a reasonable alternative to STA for 


4A003.e and .g to Ukraine for civil 


end-use and civil end-user.) 


STA(c)(2) N/A finger-print equipment (if not deleted) 


Yes not finger-print equipment 


(GBS is a reasonable alternative to STA for 


4A003.e and .g to all (c)(2) countries except the following twelve, 


which are not GNS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.. CIV is a reasonable 


alternative to STA for 4A003.e and .g to these twelve countries for 


civil end-use and civil end-user.) 


(License Exception APP is a reasonable alternative to STA 


for 4A003.a,b,c for most (c)(1) and (c)(2) countries. However, many of the 


exceptions are difficult to understand: 


Two (c)(1) countries, Croatia and Ukraine, are in Computer 


Tier 3 (CT3) (APP-ineligible for 4A003.a,b,c) rather than Computer Tier 


1 (CT1):(APP-eligible for 4A003.a,b,c). 


The 22 countries listed in 740.7(c)(3)(I) for favorable 


technology and software treatment are all (c)(1) countries. They omit the 


following 15 (c)(1) countries: Argentina, Bulgaria, Croatia, Czech 


Republic, Estonia, Hungary, Iceland, Latvia, Lithuania, Poland, Romania, 


Slovakia, Slovenia, South Korea, and Ukraine. 


The two (c)(2)(i) countries, Albania and Israel, are CT3 


rather than CT 1. 


The following 19 (c)(2)(ii) countries are CT3 rather than 


CT1: Algeria, Andorra, Bahrain, Bosnia & Herzogovina, Comoros, 


Djibouti, India, Jordan, Kosovo, Kuwait, Macedonia, Mauritania, 


Montenegro, Morocco, Oman, Qatar, Saudi Arabia, Tunisia, Vanuatu. 


On the other hand, the following 12 CT1 countries are 


omitted from (c)(2)(ii): Cote d‟Ivoire, Cyprus, Eritrea, Haiti, Indonesia, 


Liberia, Malaysia, Sierra Leone, Somalia, Sri Lanka. Uganda, Zimbabwe. 


.. 


With respect to GBS, the following 12 (c)(2)(ii) countries 


are Country Group D:1 (GBS-ineligible for 4A003.e and .g) rather than 


Country Group B (GBS eligible for 4A003.e and .g): Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. But these 12 countries 


are eligible for CIV if for civil end-use and civil end-user. 


On the other hand, the following 21 Country Group B 


countries are omitted from (c)(2)(ii): Afghanistan, Angola, Democratic 


Republic of Congo, Cote d‟Ivoire, Cyprus, Egypt, Eritrea, Haiti, 


Indonesia, Lebanon, Liberia, Malaysia, Pakistan, Serbia, Sierra Leone, 


Somalia, Sri Lanka, Uganda, United Arab Emirates, Venezuela, Yemen. 
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Many of the numerous above discrepancies are probably 


obsolete and currently inadvertent and unintended.) 


“Digital computers”, “electron assemblies”, and related equipment therefor, as follows 


and specially designed components “required” therefor 


CC applies to “digital computers” for comput0rized fingerprint equiment CC Column 1  


(Computers are general purpose. 3D980 covers fingerprint software.) 


NP applies, unless a License Exception is available. See 742.3(b) of the EAR for 


information on applicable licensing review policies. 


(NSG does not control such computers.) 


GBS: Yes, for 4A003.e and .g and specially designed components “required” therefor, ... 


Related Controls: See also 4A994 and 4A980 5A001. 


Items 
Note 2 N.B.1 The control status of “signal processing” or “image enhancement” 


equipment specially designed “required” for other equipment with functions limited to 


those required for the other equipment described in an ECCn numbered xx0xx is 


determined by the control status of the other equipment even if it exceeds the “principal 


element” criterion. 


(This Wassenaar N.B. refers to other equipment controlled 


by Wassenaar. It is irrelevant whether controlled equipment also has 


functions for non-controlled equipment.) 


a. Designed or modified for “fault tolerance” 


Note: For the purposes of 4A003.a, does not control “digital computers” 


and related equipment are not consider to be designed or modified for “fault 


tolerance” if they utilize any of the following: 


b “Digital computers” having an “Adjusted Peak Performance” (“APP”) exceeding 


0.75 1.5 weighted teraFLOPS (WT); 


c “Electron assemblies” specially designed or modified to be capable of rated for  


enhancing performance by aggregation of processors so that the “APP” of the 


aggregation exceeds the limit in 4A003.b; 


Note 2: 4A003.c does not control “electronic assemblies” specially 


designed rated for a product or family of products whose maximum configuration 


does not exceed the limit of 4A003.b. 


g Equipment specially designed “required” to provide external interconnection ... 


4A004 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


STA(c)(2) Yes to all (c)(2) countries except Hong Kong 


Computers as follows (see List of Items Controlled) and specially designed related 


equipment, “electronic assemblies” and components “required” therefor 


Related Controls: N/A See also 3A001.a.9 neural network integrated circuits, 3A001.a.6 


optical integrated circuits, and 6A002.d and 6A004.b optical sensors and components.  
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4A101 STA(c)(1) N/A MT  


STA(c)(2) N/A 
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Analog computers, “digital computers”, or digital differential analyzers, other than those 


not controlled by 4A001 designed or modified for use in “required” for “missiles”, 


having either of the following (see List of Items Controlled) 


Related Controls: N/A See also 4A191 and 4A994.  


Items 
b Designed Rated as ruggedized or „radiation hardened‟. 


4A102 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Hybrid computers” specially designed “required” for modeling, simulation, or design 


integration of “missiles” or “missile subsystems” (These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Dewfense Trade 


Controls. See 22 CFR part 121.)  


Note 1: This control applies only when the equipment is supplied with software described 


in 7D103 or 9D103, which is subject to the export licensing authority of the U.S.  


Department of State, Directorate of Defense Trade Controls. See 22 CFR part 121.  


Note 2: The “modeling” includes in particular the aerodynamic and thermodynamic  


analysis of the systems.  


(To conform with MTCR 16,A,1.) 


4A191 STA(c)(1) N/A MT 


STA(c)(2) N/A 


Items otherwise described in 4A101 “required” for missiles with a “range” between 25  


and 300 km to China or between 150 and 300 km to Iraq.  


4A980 STA(c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, Ukraine 


(The other (c)(1) countries are CC1 NLR) 


STA(c)(2) N/A 


Computers for fingerprint equipment, n.e.s. not controlled by 4A003  


(4A980 is a candidate for deletion. Computers are general purpose. 3D980 


software covers what is significant for fingerprint analysis.) 


4A994 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Computers, “electronic assemblies”, and related equipment not controlled by 4A001, or 


4A003,, 4A101, or 4A102, as follows (saee List of Items Controlled) and specially  


designed components therefor 


(Deletion of components is for consistency with 742 Supplement 2(c)(24).) 


Unit: Equipment in number; parts and accessories in $ value. 


Related Controls: N/A See 744 Supplement 2 re controls for military end-use in China.  
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Items 


Note 1: The control status of the “digital computers” and related equipment described in 


4A994 is determined by the control status of other equipment or systems controlled by an 
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ECCN numbered xx9xx, provided: 


N.B. 1: The control status of “signal processing” or “image enhancement” equipment 


specially designed “required” for other equipment with functions limited to those 


required for the other equipment controlled by an ECCN numbered xx9xx is determined 


by the control status of the other equipment even if it exceeds the “principal element” 


criterion. 


a ... and specially designed components therefor ... 


c “Electronic assemblies” specially designed or modified rated to enhance 


performance by aggregation of processors, as follows:... 


c.1 Designed to be capable of aggregation in configurations of 16 or more processors; 


Note 2: 4A994.c does not control any “electronic assembly” specially  


designed rated for a product or family of products whose maximum configuration 


does not exceed the limits of 4A994.b 


j Equipment specially designed “required” to provide ... 


k “Hybrid computers” and “electronic assemblies” and specially designed 


components “required” therefor containing: 


D. Software 


Note: The control status of “software” for the “development”, “production”, or “use” of 


equipment described in other Categories is dealt with in the appropriate Category. The 


control status of “software for equipment described in this Category is dealt with herein. 


(Wassenaar agreed to delete this sentence in December 2009.) 


4D001 STA(c)(1) Yes 


(TSR and APP are reasonable alternatives to 


STA, especially for the 22 (c)(1) countries listed in 740.7(c)(3)(i).) 


STA(c)(2) N/A Software for development or production of 4A001.a.2 or of 


“digital computers” having APP exceeding 0.5 WT (STA exclusion) 


Yes Non-STA exclusion 


(TSR and APP are reasonable alternatives to 


STA for most (c)(2) countries. See 4A003 above for relevant 


country differences in various lists.) 


CC applies to “software” fort computerized finerprint equipment controlled by 4A003  


for CC reasons CC Column 1  


(3D980 covers such software.) 


NP applies, unless a License Exception is available. See 742.3(b) of the EAR for 


information on applicable licensing 


review policies. 


(NSG does not cover such software.) 
Related Controls: N/A See also 4D994.  







 8 
Items 
a “Software” specially designed or modified “required” for ... 


b “Software”, other than that not controlled by 4D001.a, specially designed or 
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modified “required” for 


b.2 “Electronic assemblies” specially designed or modified “required” for: 


4D002 STA(c)(1) Yes 


(TSR and APP are reasonable alternatives to 


STA, especially for the 22 (c)(1) countries listed in 740.7(c)(3)(i).) 


STA(c)(2) Yes 


(TSR and APP are reasonable alternatives to 


STA for most (c)(2) countries. See 4A003 above for relevant 


country differences in various lists.) 


“Software” specially designed or modified “required” to support “technology” ... 


NP appplies, unless a License Exception is available. See 742.3(b) of the EAR for 


information on applicable licensing review policies. 


TSR: Yes, except N/A for “software” specifically designed or modified “required” to 


support “technology” for computers requiring a license. 


4D980 STA(c)(1) Yes to Argentina, Austria, Finland, Iceland South Korea, Sweden, 


Switzerland, Ukraine (only (c)(1) countries CC1 LR) 


STA(c)(2) N/A 


“Software” specially designed “required” for ... 4A980 


(4D980 is a candidate for deletion. Finger print software is covered by 3D980.) 


4D993 STA(c)(1) N/A AT 


STA(c)(2) N/A 


... that are specially designed “required” for real time processing equipment ... 


Related Controls: N/A See 744 Supplement 2 re controls for military use to China.  


Items 


a ... and designed or modified “required” for ... 


c Operating system “software” specially designed “required” for ... 


4D994 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Spftware” other than that not controlled in by 4D001 specially designed or modified 


“required” for ... equipment controlled by 4A101, 4A994, 4B994, and materials 


controlled byu 4C994  


(4B994 and 4C994 have been deleted.) 


4E001 STA(c)(1) N/A MT 


Yes Non-MT 
(TSR and APP are reasonable alternatives to 


STA, especially for the 22 (c)(1) countries listed in 740.7(c)(3)(i).) 
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STA(c)(2) N/A MT  


N/A development or production of: 


a 4A001.a.2; 
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b “Digital computers” having APP exceeding 0.5 WT; or 


c 4D001 software for 4A001.a.2 or “digital computers” 


having APP exceeding 0.5 WT 


(STA exclusion) 


Yes Non-MT, non-STA exclusion 


(TSR and APP are reasonable alternatives to 


STA for most (c)(2) countries. See 4A003 above for relevant 


country differences in various lists.) 


CC applies to “technology” for computerized fingerprint equipment controlled by 4A003  


for CC reasons CC Column 1  


NP applies, unless a License Exception is available. See 742.3(b) of the EAR for 


information on applicable licensing review policies. 


Related Controls: N/A See 4E191 amd 4E992  


Items 
a. ... 4A (except 4A980 4A191 or 4A994) or 4D (except 4D980, 4D993, 4D9943 


b “Technology” other than that not controlled by 4E001.a, specially designed or 


modified “required” for ... 


b.2 “Electronic assemblies” specially designed or modified “required” for ... 


4E101  STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Technology”, not controlled by 4E001, “required” for the “development”, “production”,  


or “use” of 4A001 or 4A101 for MT reasons  


(To conform with MTCR 15,E,1,) 


4E191  STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Technology “required” for the “development”, “production”, or “use” of 4A191 to 


China or Iraq.  


4E980 STA(c)(1) Yes to Argentina, Austria, Finland, Iceland South Korea, Sweden, 


Switzerland, Ukraine (only (c)(1) countries CCI LR) 


STA(c)(2) N/A 


“Technology” “required” for ... 4A980 


(4E980 is a candidate for deletion.) 


4E992 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Technology”, other than that not controlled in by 4E001, “required” for ... 


(4E992 is a candidate for deletion. It is omitted from 742 Supplement 2.) 
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4E993 STA(c)(1) N/A AT 


STA(c)(2) N/A 
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“Technology”“required” for the “development” or “production” of equipment designed 







 14 


“required” for “multi-data-stream processing” 


(4E993 is a candidate for deletion. It is omitted from 742 Supplement 2.) 


. 
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Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 5  


Category 5 - “Telecommunications” and “Information Security” 


Part 1 “Telecommunications” 


Note 1: The control status of components, “lasers”, test and “production” equipment and 


“software” therefor which are specially designed “required” for telecommunications equipment 


or systems is determined in Category 5 Part 1. 


N.B. For “lasers” specially designed “required” for telecomunications equipment or systems, see 


6A005. 


Note 2: The control status of “Digital computers”, related equipment or “software”, when 


essential for the operation and support of “required” for telecommunications equipment 


functions described in this Category, are regarded as specially designed components, provided 


they are the standard models customarily supplied by the manufacturer. This includes operation, 


administration, maintenance, engineering or billing computer systems. is determined in Category 


5 Part 1. 


 5A001 STA(c)(1) Yes 5A001.a to all (c)(1) countries except Canada 


Yes 5A001.b, .c, .d, .f, .g, .h to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable alternative to STA for Argentina (but 


not to Ukraine) for 5A001.b.1-4,6, c,d,f,g,h. CIV is a reasonable 


alternative to STA for these sub-items if the export is for civil end-use and 


to a civil end-user in Ukraine.) 


 STA(c)(2) N/A 5A001.b.3 or b.5 (STA exclusion) 


Yes 5A001.a, b.1,2,4,6, c,d,f,g,h to all (c)(2) countries except Hong 


Kong 


(Only one (c)(2) country NS2 


NLR) 


(GBS is a reasonable alternative to STA for 5A001.b.1-4,6, 


c,d,f,g,h except to following (c)(2) countries not GBS-eligible: Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative STA for 5A001.b.1,2,4,6, 


c,d,f,g,h.to these 12 countries if for civil end-use and civil end-user.) 


Telecommunications systems, equipment, and components and accessories, not 


controlled by USML, as follows (see List of Items Controlled) 


Unit: ... and accessories ... 
Related Controls Telecommunications equipment defined in 5A001.a.1 through a.3 for 


use on board satellites is subject to the export licensing authority of the Department of 


State, Directorate of Defense Trade Controls (22 CFR part 121). The relevant USML  


items are limited to Direction finding equipment defined in 5A001.e  is subject to the 







 


export licensing authority of the Department of State, Directorate of Defense Trade 


Controls (22 CFR part 121). 


(End-use is not a bright line jurisdictional criterion for 5A001.a.1 through 


a.3.) 
Items 


a.1 Specially designed “Required” to withstand transutirt ekectribuc effects or 


electromagnetic pulse effects, both arising from a nuclear explosion. 


(Technical limits would be preferable.) 


a.2 Specially hardened “Required” to withstand gamma, neutron or ion radiation 


(Technical limits would be preferable.) 


a.3 Specially designed Rated to operate outside the temperature range ... 


Note: 5A001.a.2 and 5A001.a.3 do not apply to equipment designed or 


modified for use on board satellites. 


b Telecommunications systems and equipment, and specially designed components 


and accessories “required” therefor, having ... 


b.2.b ... having a capability rated to ... 


Note: 5A001.b.3.b does not control radio equipment specially designed 


rated for use with civil cellular radio-communications systems 


Note: 5A001.b.5 does not control radio equipment specially designed 


rated for use with civil cellular radio-communications systems. 


c Optical fiber communication cables, and optical fibers and accessories, as 
follows: 


c.1 ... specified by the manufacturer as being capable of withstanding rated to  


withstand ... 
c.2 Optical fiber cables and accessories, designed rated for underwater use; 


e. ... and specially designed components “required” therefor 


f Jamming equipment specially designed or modified “required” to ...: and specially 


designed components therefore “required” therefor  


g ... specially designed “required” for ... 


h Electronic equipment designed or modified “required” to prematurely activate or 


prevent the initiation of Radio Controlled Improvised Explosive Devices 


(RCIED) 


N.B.: See also Category XI of the International Traffic in Arms 


Regulations (ITAR) (22 CFR parts 120130). 


(There is nothing now in Category XI on this subject.) 


5A101 STA(c)(1) N/A MT 


STA(c)(2) N/A 


Telemetering and telecontrol equipment, including ground equipment, designed or 


modified “required” for unmanned aerial vehicles or rocket systems ... capable of rated  


for a maximum “range” equal to or greater than 300 km. 
Items 


Note: 5A101 does not control: 
1, Telecontrol equipment specially designed rated to be used for remote control of 
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recreational model planes, boats, or vehicles and having.. 


. 2. Equipment designed or modified rated for manned aircraft or satellites. 


3. Ground-based equipment designed or modified rated for terrestrial or marined 


applications 


4. Equipment designed rated for commercial, civil, or safety of life ... 


Note: Item 5A101 does not include itens not designed or modified for unmanned aerial 


vehicles or rocket systems ... capable of a maximum “range” equal to or greater than 300 


km (e.g., telemetry circuit cards limited by design to rated for reception only and 


designed for use in personal computers). 


(Double negative is confusing and unnecessary.) 


5A980 STA(c)(1) N/A MT 


STA(c)(2) N/A 


Devices primarily useful “required” for the surreptitious interception of wire, oral, or 


electronic communications; and parts and accessories components “required” therefor 


Note: These items are subject to the United Nations Security Council arms embargo 


against Rwanda described in 746.8 of the EAR. 


( Removal of the ITAR arms embargo of Rwanda on September 25, 2008, 


must mean that the Security Council embargo is no longer in effect.) 


5A991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Telecommunication equipment, not controlled by 5A001, as follows (see List of Items  


Controlled)  


Related Controls: Telecommunications equipment defined in 5A991 for use on board 


satellites is subject to the export licensing authority of the Department of State, 


Directorate of Defense Trade Controls (22 CFR part 121). (1) See also 5E101 and 5E991. 


(2) See 744 Supplement 2 re 5A991.a, b.7, and .f controls for military end-use in China.  


(3) See 742 Supplement 2(c)(25C0 re 5A991.b.1, (25B) re 5A991.b.5.a, (25A) re  


5A991.b.7, (29) re 5A991.c.10, (13) re 5A001.g, and (25A) re 5A991.h.  


(ITAR jurisdiction for equipment for use on board satellites may now be 


required by legislation. However, such an end-use control is not a “bright line” 


jurisdictional criterion.) 


Items 


a ... specially designed rated to operate outside the temperature range ... 


b ... and specially designed components and accessories “required” therefor, ... 


b.1 ... designed rated to operate at ... 


Note: 5A991.b.1 does not control equipment specially designed rated to be 


integrated and operated in any satellite system for civil use. 


(It is unclear whether this is a decontrol Note or a 


jurisdic 







 4 


tional 


Note. 


The 
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phrase 


“for 


civil 


use” 


suggest 


s the 


former. 


Howev 


er, “in 


any 


satellit 


e 


system 


suggest 


s the 


latter 


(see 


existin 


g 


Relate 


d 


Contro 


ls 


text).) 


Note: If any uncontrolled equipment contains a “network access 


controller”, it cannot have any type of telecommunications interface, except those 


described in, but not controlled by 5A991.b.4. 


(One can only guess as to the intent of this Note. 


5A991.b.4 describes a control; it does not describe what is not controlled. 


5A991.b.4 does not use the word “interface.” If the intent were to state 


that a “network access controller” controlled by 5A991.b.4.a remains 


controlled even if contained in uncontrolled equipment, the reference 


should be to b.4.a, not b.4. If “communication channel controllers” are 


construed to be interfaces which must have a “data signalling rate” of 


64,000 b/s or less to avoid control even if contained in uncontrolled 


equipment, the reference should be to b.4.b, rather than to b.4.) 


Note1: 5A991.b.7 does not control equipment specially designed rated to 


be integrated and operated in any satellite system for civil use. 


(See comment above on Note re 5A991.b.1.) 


c ... and specially designed components and accessories “required” therefor, ... 


c.1 ... designed rated for “packet mode operation” ... and assemblies and components 


“required” therefor ... 


Note: The restrictions in 5A991.c.3 do not apply to networks restricted to 
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using only “network access controllers” or to “network access controllers” 
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themselves. 5A991.c.3 does not control “network access controllers”.  
c.6 Designed Rated for automatic hand-off ... 


f ... designed rated to permit electronic control of beam shaping ... 


g ... assemblies and components “required” therefor; or 


h ... designed rated for use at frequencies ... and assemblies and components 


“required” therefor 


(Deletion of 5A991.b.2-4, b.5.b-e, b.6, b.8, c.1-9, c.11, 


c.12, .d, and .e would be consistent with 742 Supplement 2(c)(13,25, 29) 


and with PRC military end-use controls.) 


5B001 STA(c)(1) Yes to Argentina, Ukraine 


(only (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 5B001 to Argentina, but not to 


Ukraine. CIV is a reasonable alternative to STA for 5B001 


to Ukraine for civil end-use and civil end-user.) 


STA(c)(2) N/A 5B001.a for 5A001.b.3 or b.5 (STA exclusion) 


Yes 5B001.a for 5A001.a, b.1,2,4,6, c,d,f,g,h and 5B001.b 


to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 


NLR) 


(GBS is a reasonable alternative to STA for 5B001 to all 


(c)(2) countries except the following twelve, which are not GBS-eligible: 


Armenia, Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, 


Moldova, Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for 5B001 to these 


12 countries, which are eligible for CIV if for civil end-use and civil end-


user) 


Telecommunication test, inspection and production equipment, components and 


accessories, as follows (See List of Items Controlled) and components “required”  


therefor.  


Unit: ... and accessories 


Related Controls: See also 3A992.a and 5B991. 


Items 
a Equipment and specially designed components or accessories therefor, specially  


designed “required” for ... 


b Equipment and specially designed components or accessories therefor, specially  


designed “required” for ... 


b.1 ... designed rated to operate at ... 


Note: 5B001.b.2.d does not include control equipment specially designed 


rated for the “development” of commercial TV systems. 
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5B991 STA(c)(1) N/A AT 


STA(c)(2) N/A 
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Telecommunication test equipment, n.e.s. not controlled by 5B001. 


(This extraordinarly broad item is a candidate for deletion. It is omitted 


from 742 Supplement 2.) 


5C991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Preforms of glass or of any other material, not controlled by 1C010, 1C210. 9A010, or  


9A110, optimized “required” for the manufacture of optical fibers controlled by 5A991 


(5C991 is a candidate for deletion. It is omitted from 742 Supplement 2.) 


5D001 STA(c)(1) Yes 


TSR is a reasonable alternative to STA to all 


(c)(1) countries except Ukraine for 5D001 except that 5D001.a for 


5A001.b.5 is TSR-eligible only to 17 of the 37 (c)(1) countries. 


CIV is a reasonable alternative to STA to Ukraine for 5D001 


except for 5D001.a for 5A001.b.5 if for civil end-use and civil end-


user.) 


STA(c)(2) N/A 5D001.a for development or production of 5A001.b.3 or b.5 


(STA exclusion) 


N/A 5D001.b to support 5E001 for development or production of 


5A001.b.3 or b.5 or 5D001 for that purpose 


(STA exclusion). 


Yes 5D001.a use software, 5D001.b support 5E001 use technology, and 


5D001.c and .d; 


Yes 5D001.a development of production of 5A001.a, b.1,2,4,6, 


c,d,f,g,h 


Yes 5D001.b to support 5E001 for development or production of 


5A001.a, b.1,2,4,6, c,d,f,g,h or 5D001 for that purpose. 


(TSR is a reasonable alternative to STA for 5D001 (except 


5D001.a for 5A001.b.5), except to the following (c)(2) countries not TSR-


eligible: Armenia, Azerbaijan, Cambodia, Georgia, Kazakhstan, 


Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan. 


CIV is a reasonable alternative to STA for 5D001 (except 


5D001.a for 5A001.b.5) to these 12 countries if for civil end-use and civil 


end-user. 


TSR and CIV apply even to STA-ineligible 5D001 for 5A001.b.3) 


GBS: Yes, except ...  


TSR: Yes, except ... N/A  


(It is irrational to require a TSR assurance against transfer to CIV-eligible 


recipients.) 
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Items 
a “Software” specially designed or modified “required” for ... 


b “Software” specially designed or modified “required” for ... 
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c “Software” specially designed or modified “required” for ... 


d “Software” specially designed or modified “required” for ... 


d.1 Equipment employing digital techniques, including designed rated to 


Note: 5D001.d.2.b does not control “software” specially designed or 


modified rated for the “development” of commercial TV systems 


5D101 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Software” specially designed or modified “required” for the “use” of items controlled by 


5A101. 


5D980 STA(c)(1) N/A SL 


STA(c)(2) N/A 


Note: These items are subject to the United Nations Security Council arms embargo 


against Rwanda described in 746.8 of the EAR. 


( Removal of the ITAR arms embargo of Rwanda on September 25, 2008, 


must mean that the Security Council embargo is no longer in effect.) 


Items 
a. “Software” primarily useful “required” for the surreptitious interception of ... 


b. “Software” primarily useful “required” for the “development” ... 


5D991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Software”, not controlled by 5D001, specially designed or modified “required” for the 


“development”, “production”, or “use” of equipment controlled by 5A991.a, b.7, or .f and 


or 5B991 and or “dynamic adaptive routing” as described in the List of Items Controlled 


in other than machine-executable form  


. (Limitation to 5A991.a, b.7, or .f is for consistencey with PRC military end-use 


control.) 


Items: 


a . “Software”, other than in machineexecutable form, specially designed for 


“dynamic adaptive routing”. 


b. [RESERVED]  


The list of items controlled is contained n the ECCN heading.  


5E001 STA(c)(1) Yes 


STA(c)(2) N/A 5E001.a for development or production of 5A001.b.3 or b.5 or of 


5D001.a for development or production of 5A001.b.3 or b.5 or of 


5D001.b to support “technology” for development or production of 


5A001.b.3 or b.5 


(STA exclusion). 
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Yes 5E001.a use software and 5E001.b to .e 
Yes 5E001.a development of production of 5A001.a, b.1,2,4,6, c,d,f,g,h 


or of 5D001.a for development or production of 5A001.a, 







 13 


b.1,2,4,6, c,d,f,g,h. or of 5D001.b to support “technology” for 


development or production of 5A001.a, b.1,2,4,6, c,d,f,g,h 


(TSR is a reasonable alternative to STA for 5E001 (except 


for 5A001.b.5 or 5D001.a for 5A001.b.5) to all (c)(2) countries except the 


followint twelve, which are not TSR-eligible: Armenia, Azerbaijan, 


Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan. 


TSR applies even to STA-ineligible 5E001 for 5A001.b.3) 


Related Controls: “Technology” defined in 5E001.b.1, 5E001.b.2, 5E001.b.4, or 


5E001.c.4 for use on board satellites is subject to the export licensing authority of the 


Department of State, Directorate of Defense Trade Controls (22 CFR part 121). See also 


5E101 and 5E991. 


(ITAR jurisdiction for items for use on board satellites may now be 


required by legislation. However, such an end-use control is not a “bright line” 


jurisdictional criterion.) 


Items 


a ... equipment, functions or features, controlled by 5A001 


b.1 ... telecommunications equipment specially designed to be used on board 


“required” for satellites 


b.2 “Technology” “required” for the “development” or “use” of “laser” 


communication techniques with the capability of rated for automatically ... 


b.3 “Technology” “required” for the “development” of digital cellular radio base 


station receiving equipment whose reception capabilities that allow rated for 


changing by “software” multi-band, multi-channel, multi-mode, multi-coding 


algorithm or multi-protocol operation can be modified by changes in “software” 


reception; 


b.4 “Technology” “required” for ... 


Note: 5E001.c.4.b does not control “technology” for the “development” or 


“production” of equipment designed or modified for operation operating in any 


frequency band which is “allocated by the ITU” ... 


d ... power amplifiers specially designed “required” for telecommunications and ... 


e ... electronic devices and circuits, specially designed “required” for 


telecommunications and containing components manufactured from 


“superconductive” materials, specially designed rated for operation at 


temperatures ... 


5E101 STA(c)(1) N/A MT 


STA(c)(2) N/A 


5E980 STA(c)(1) N/A SL 


STA(c)(2) N/A 
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“Technology” primarily useful “required” for 


Note: These items are subject to the United Nations Security Council arms embargo 


against Rwanda described in 746.8 of the EAR. 
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( Removal of the ITAR arms embargo of Rwanda on September 25, 2008, 


must mean that the Security Council embargo is no longer in effect.) 


5E991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Technology”, not controlled by 5E001, “required” for the “development”, “production”, 


or “use” of equipment controlled by 5A991.a, b.7, or .f or 5B991, or “Software” 


controlled by 5D991, and Other “Technologies” as follows (see List of Items Controlled). 


(Limiting 5A991 to .a, b.7, or .f is for consistency with PRC military end- 


use controls.) 


Items 
a.1 “Technology” “required” for the processing and application of coatings to optical 


fiber specially designed to make it suitable rated for underwater use; 


a.2 “Technology” “required” for ... 


Part 2 - “Information Security” 


Note 1: The control status of “information Security” equipment, “softwqare”, systems, 


application specific “electronic assemblies”, modules, integrated circuits, component, or 


functions is determined in Category 5, Part 2 even if they are components or “electronic 


assemblies” bunded, commingled, or incorporated in a computer or other equipment. 


(For consistency with 15 CFR 770.2(m).) 


Note 2: Category 5, Part 2 encryption produc5ts, when accompanyuing their user for the user‟s 


personal use or as tools of trade, are eligible for License Exceptions TMP or BAG, subject to the 


terms and conditions of these License Exceptions. 


(The last clause of this Note makes it superfluous. Neither TMP nor BAG contain the 


other conditions of this Note.) 


Note 4: ... a.2 ... parts and components ... 


5A002 STA(c)(1) Yes 


STA(c)(2) Yes 


(ENC is an alternative to STA. ENC restrictions are less onerous for 740 


Supp. 3 countries. These closely parallel STA (c)(1) countries. However, Supp.3 


omits four (c)(1) countries: Argentina, Croatia, South Korea, and Ukraine: and 


(c)(1) omits two Supp. 3 countries: Cyprus and Malta.) Indeed, Cyprus is not 


even a (c)(2) country, even though it receives favored treatment not only in Supp. 


3 but also N P1 and CB2.) 


Items 
Note: 5A002 does not control any of the following ... 


(a)(1)1 It is specially designed and limited rated to allow protection ... 


(a)(1)3 Where the cryptographic capability cryptography is not user-accessible; 







 
(a)(2) „Readers/wroters‟ specially designed or modified, and limited, rated for items 


specified by ()a)(1) of this Note. 


(d) Cryptographic equipment specially desiged and limited rated for banking use or 
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„money transactions‟;... 


(e) Portable or mobile radiotelephones for civil use (e.g., for use with commercial 


civil cellular radio communication systems) that are not capable of rated for 


transmitting encrypted data directly to another radiotelephone or equipment (other 


than Radio Access Network (RAN) equipment (e.g. ...) 


(f) Cordless telephone equipment not capable of without end-to-end encryption 


where the  and rated for a maximum effective range of unboosted cordless 


operation (i.e., a single, unrelayed hop between terminal and home base station) is 


of less than 400 meters according to the manufacturer‟s specifications; 


(g) Portable or mobile radiotelephones and similar client wireless devices for civil  


use, that implement only published or commercial cryptographic standards 


(except for anti-piracy functions, which may be non-published) and also meet the 


provisions of paragraphs b. to d. of the Cryptography Note (Note 3 in Category 


5 - Part 2) that have been customized for a specific civil industry application with  


features that do not affect the cryptographic functionality of these original non 


customized devices and have non-customized cryptographic functionality; 


(A citation to “commercial cryptographic standards” would help.) 


(i) Wireless “personal area network” equipment that implement only published or 


commercial cryptographic standards and where the cryptographic capability is 


limited to rated for a nominal operating range not exceeding less than 30 meters 


according to the manufacturer‟s specifications.. 


a ... and components therefor specially designed “required” for “information 


security”. 


a.1 Designed or modified to use “cryptography” ... and having rated for any of the 


following: 


a.2 Designed or modified Rated to ... 


a.4 Specially designed or modified Rated to ... 


a.5 Designed or modified Rated to ... 


a.6 Designed or modified Rated to ... and having rated to have any of the following 


a.8 Communications cable systems designed or modified using rated for mechanical, 


electrical or electronic means to deter surreptitious intrusion; 


a.9 Designed or modified Rated to ... 


5A992 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Items 


a Telecommunications and other information security equipment containing 


encryption. 


b Information security” equipment, n.e.s., (e.g., cryptographic, cryptanalytic, and 


cryptologic equipment, n.e.s.) and components therefor. 


(For consistency with 742 Supplement 2(c)(10).) 
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5B002 STA(c)(1) Yes 


STA(c)(2) Yes 
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Items 


a. Equipment specially designed “required” for ...  


b. Measuring equipment specially designed “required” to ..  


5D002 STA(c)(1) Yes 


STA(c)(2) Yes 


(ENC is an alternative to STA. ENC restrictions are less onerous for 740  


Supp. 3 countries. These closely parallel STA (c)(1) countries. However, Supp.3  


omits four (c)(1) countries: Argentina, Croatia, South Korea, and Ukraine: and  


(c)(1) omits two Supp. 3 countries: Cyprus and Malta.) Indeed, Cyprus is not  


even a (c)(2) country, despite the favored treatment it receives, not only in  


Supplement. 3 but also in NP Column 1 and CB Column 2.)  


TSR: N/A Yes  


(For consistency with encryption technology not appearing on 


Wassenaar‟s Very Sensitive List or Sensitive List. TSR would provide a third 


option to STA and ENC.) 


Note: Encryption software is controlled because of its functional capacity, and not  


because of any informational value of such software; such software is not accorded the  


1-on n I-yrs/arl- un der an n E A 1, n oter “el es-n-mn.ee” • an d -rove tawv.-v*t ̂ tart nil., re *v.v., eso 41.V..4.1.1-1V114
 urn-, AA, 4L UV./ 4 V• Ma. , 1,11 Vt11/,11 


li.,.,11„11151/ ,411/,110e0s, 
encryption software is treated under the EAR in the same manner as a commodity  


included in ECCN 5A002. 


(This Note differs not only from Wassenaar but also from various EAR 


provisions which treat encryption software as software, rather than as a  


commodity.) 


Note: Encryption source code classified under this entry remains subject to the EAR even 


when made publicly available in accordance with part 734 of theEAR., ... 


(Wassenaar does not control publicly available encryption software.)  


Related Definitions: 5D002.a controls “software” designed or modified to use “required”  


for “cryptography” employing digital or analog techniques to ensure “information 


security”. 


Items 


a “Software” specially designed or modified “required” for ... 


b “Software” specially designed or modified “required” to ... 


5D992  STA(c)(1) N/A AT  


STA(c)(2) N/A 


Related Controls: This entry does not control “software” designed or modified rated to 


protect against malicious computer damage ...  


Items 


a. “Software” specially designed or modified “required” for ... 


same 
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5E002 STA(c)(1) Yes 


STA(c)(2) Yes 


(ENC is an alternative to STA. ENC restrictions are less onerous for 740  
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Supp. 3 countries. These closely parallel STA (c)(1) countries. However, Supp.3 


omits four (c)(1) countries: Argentina, Croatia, South Korea, and Ukraine: and 


(c)(1) omits two Supp. 3 countries: Cyprus and Malta.) Indeed, Cyprus is not 


even a (c)(2) country, despite the favored treatment it receives, not only in 


Supplement. 3 but also in NP Column 1 and CB Column 2.) 


TSR: N/A Yes  


(For consistency with encryption technology not appearing on 


Wassenaar‟s Very Sensitive List or Sensitive List. TSR would provide a third 


option to STA and ENC.) 
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5E992 STA(c)(1) N/A AT 


STA(c)(2) N/A 







 


January 31, 2011 


Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 6 


6A001 STA(c)(1) Yes to Argentina, Ukraine  


(Only two (c)(1) countries NS2 LR) 


(GBS is a reasonable alternative to STA for 6A001.a.1.b.4 and 6A001.c to 


Argentina, bit not to Ukraine. CIV is a reasonable alternative to STA for 


6A001.a.1.b.4 and 6A001.c to Ukraine for civil end-use and civil end-user.) 


STA(c)(2) N/A 6A001.a.1.b, a.1.e, a.2(STA exclusion) 


Yes 6A001.a.1.a, a.1.c, a.1.d, .b, .c except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


(GBS is a reasonable alternative to STA for 6A001.a.1.b.4 and 6A001.c 


except to the following STA-elgible countries which are not 


GBS_eligible:Armenia, Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for these 12 countries for 


6A001.a.1.b.4 and 6A001.c if for civil end-use and civil end-user.) 


LVS: $3,000; N/A for ...a.2.c and specially designed for realtime application with towed 


acoustic hydrophone arrays ... a.2.f and having processsing equipment specially designed 


for realtime application with bottom or bay cable systems. 


(These characteristics appear in a.2.c and a.2.f.) 


Items 


a Marine acoustic systems, equipment and specially designed components 


“required” therefor, as follows: 


a.1 ... and specially designed components “required” therefor, as follows: 


Note: 6A001 does not control: 


a. ... and limited to rated only for measuring ... 


b.2 Pingers specially designed rated for ... 


a.1.a ... designed rated for  a.1.a.1 Designed Rated to 


a.1.a.2 Designed Rated to a.1.a.3 Designed Rated to a.1.b.5 


Designed Rated to a.1.b.6 Designed Rated to a.1.c ... 


operating individually or in a designed combination 


Note 1: The control status of acoustic projectors, including transducers, 


specially designed “required” for other equipment described in an ECCN  


numbered xx0xx is determined by the control status of the other equipment. 


a.1.d ... and specially designed components “required” for determining ... 


Note: 6A001.a.1.d includes: ... 


b ... Equipment capable of rated for ... 


a.1.e Active individual sonars specially designed or modified “required” to 


N.B.: For diver detection systems specially designed or modified for 







 


military use, see the U.S. Munitions List in the International Traffic in Arms 


R egulations 


(ITAR) (see 22 CFR part 121) 


(Control based on use is not a jurisdictional bright line.) 


a.2 ... and specially designed components “required” therefor, as follows: 


a.2.a Note: The control status of hydrophones specially designed “required” for other 


equipment described in an ECCN numbered xx0xx is determined by the control 


status of the other equipment. 


a.2.a.5 Designed Rated to 


a.2.a.6 Designed Rated for 


a.2.b.2 Designed Rated or „able to be modified‟ to 


a.2.c Processing equipment, specially designed “:required” for ... 


a.2.d.2 Designed Rated to 


a.2.e.2.a Designed Rated to 


a.2.e.2.b Capable of Rated for being ... 


a.2.f Processing equipment, specially designed :”required” for ... 


b.1.a Designed Rated to 


Note: 6A001.b does not apply to depth sounders limited to rated only for 


any of the following: 


c Diver deterrent acoustic systems specially designed or modified “required” to 


disrupt divers ... 


6A002 STA(c)(1) N/A MT portions of 6A002.a.1, a.3, or.e 


Yes 6A002.a.2, b, c, d and non-MT portions of a.1, a.3, and .e. 


to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) N/A MT portions of 6A002.a.1, a.3, ore 


N/A 6A002. a.1, a.2, part of a.3, c, and e (RS1) 


N/A Non-MT, non-RS remainder of 6A002.a.3 and .b (STA exclusion) 


Yes 6A002.d 


except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


MT applies ... specially designed or modified “required” to protect ...and usable 


“required” for “missiles” 


NP applies to portion of 6A002.a.2 also described in 6A202  


UN applies ... and Rwanda 


Related Controls: The following commodities are subject to the export licensing authority 


of U.S. Department of State, Directorate of Defense Trade Controls (22 CFR part 121): 


(1) “Image intensifiers” defined in 6A002.a.3 specially designed or modified, or 


configured for military use and not part of civil equipment; (2) “Space qualified” solid  


state detectors defined in 6A002.a.1, “space qualified” imaging sensors (e.g., 


“monospectral imaging sensors” and “multispectral imaging sensors”) defined in 


6A002.b.2.b.1, and “space qualified” cryocoolers defined in 6A002.d.1 unless, on or after 


September 23, 2002, the Department of State issues a commodity jurisdiction 
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determination assigning the export licensing authority to the Department of Commerce, 


Bureau of Industry and Security. 


Note: Exporters may apply for a commodity jurisdiction request with the Department of 


State, Directorate of Defense Trade Controls for “space qualified” solidstate detectors 


defined in 6A002.a.1 and imaging sensors (e.g., “monospectral imaging sensors” and 


“multispectral imaging sensors”) defined in 6A002.b.2.b.1 that may have predominant 


civil application(s). 


(Neither use nor commodity jurisdiction determination constitute desired 


jurisdiction bright lines.) 


Items 


a.1 Note: For the purpose of 6A002.a.1, solid-state detectors include “focal plane  


arrays”  


a.1.d “Space qualified” “focal plane arrays” having more than 2,048 elements per array 


and having a peak response in the wave-length range exceeding 300 nm but not  


exceeding 900 nm 


a.2 ... and specially designed components “required” therefor, as follows: 


a.2.a.3.a  S20, S25 or Multialkali photocathodes (e.g., S-20 and S-25) with a 


luminous sensitivity exceeding ... 


a.2.a.3.c ... having a maximum radiant sensitivity exceeding 10 mA/W. 


a.2.b Specially designed components, as follows “required” for the following: 


a.2.b.3 Other III/V compound “III/V compound” semiconductor (e.g., GaAs or GaInAs)  


photocathodes having a maximum radiant sensitivity exceeding 15 mA/W  


Note: 6A002.a.2.b.3 does not control compound semiconductor 


photocathodes with a maximum radiant sensitivity of 10 mA/W or less. 


a.3.g Non-“space-qualified” “focal plane arrays” having all of the following:  


a.3.g.1 Individual detector elements with a peak response in the wavelength range  


exceeding 400 nm but not exceeding 900 nm;  


a.3.g.2 Specially designed or modified “Required” to achieve „charge multiplication‟ and 


having a maximum radiant sensitivity exceeding 10 mA/W for wavelengths  


exceeding 760 nm; and 


a.3.g.3 Greater than 32 elements  


(6A002.a.3.g, except for the substitution for specially 


designed or modified, was agreed in Wassenaar several years ago.)  b


 ... designed rated for 


Note: 6A002.b.1 does not apply to “monospectral imaging sensors” with a 


peak response in the wavelength range exceeding 300 nm but not exceeding 900  


nm and only incorporating any of the following non-“space-qualified” detectors  


or non-“space-qualified” “focal polane arrays”:  


1. Charge Coupled Devices (CCD) not designed or modified “required” to  


achieve „charge multiplication‟; or 


2. Complimentary Metal Oxide Semiconductor (CMOS) devices not  


designed or modified “required” to achieve „charge multiplication‟.  b.2


 Being specified Rated for ... 


b.2.b.2 Designed Rated for 
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Note: 6A002.c does not control.. 


. e. Equipment specially designed rated for ... 


d Special support components “required” for optical sensors, as follows: 


d.3 Optical sensing fibers specially fabricated rated either compositionally or 


structurally, or modified by coating, to 


e “Spacequalified” “focal plane arrays” having more than 2,048 elements per array 


and having a peak response in the wavelength range exceeding 300 nm but not 


exceeding 900 nm. 


(Changes in a.1, a.1.d, a.2.a.3.a, a.2.a.3.c, a.2.b.3, b.1, and e 


were agreed in Wassenaar December 2008.) 


6A003 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


(GBS is a reasonable alternative to STA for 6A003.a.1 to Argentina, but 


not to Ukraine. CIV is a reasonable alternative to STA for 6A003.a.1 to Ukraine if 


for civil end-use and civil end-user.) 


STA(c)(2) N/A 6A003.b.3, b.4.(STA exclusion) 


Yes 6A003.a.2, a.3, a.4 also described in 6A203 to Brazil, Kazakhstan, 


and South 


Africa ((c)(2) 


countries 


(NP1 NLR) 


Yes  6A003.a.1,5,6, b.1,2,5 and 6A003.a.2,3,4 not also described in 


6A203 except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


(GBS is a reasonable alternative to STA for 6A003.a.1 except to the 


following STA-elgible countries which are not GBS-eligible:Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for these 12 countries for 


6A003.a.1 if for civil end-use and civil end-user.) 


NS applies to entire entry (but see 742.4(a) and 740.16(b)(3) for exemptions)  


NP applies to items controlled in paragraphs portion of 6A003.a.2, a.3 and a.4 also  


described in 6A203  


(NSG 5.B.3, unlike 6A003.a.2, a.3, and a.4, includes a “rotating mirror” 


parameter.) 


RS applies ... (but see 742.7(a)(2)(iii) and (v) and 740.16(b)(3)  


for certain exemptions RS Column 1 


RS applies ... (but see 742.7(a)(4)(ii) and 740.16(b)(3)  


for certain exemptions RS Column 2 


UN applies ... and Rwanda 


Related Controls: (1) ... (2) Also see 6A203 and 6A999.b.(3) See 8A002.d.1 and .e for 


television and film-based photographic still cameras specially designed or modified rated  


for underwater use. 
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(Change in Related Controls (3), except for substitution for specially 


designed or modified, was agreed in Wassenaar December 2009.) 


Items 


a. Instrumentation cameras and specially designed components “required” therefor 


a.1 ... capable of rated for recording at framing rates ... 


Note: 6A003.a.1 does not control cinema recording cameras designed 


rated for civil purposes. 


a.2 ... capable of rated for recording at rates ... 


a.6.a Specially designed “Required” for ... 


b ... 
Note: 6A003.b does not control television or video cameras specially 


designed rated for television broadcasting. 


b.2 ... 


Note: 6A003.b.2 does not control scanning cameras and scanning camera  


systems  specially designed rated for any of the following:  


a Industrial or civilian photocopiers;  


b Image scanners specially designed rated for commercial, stationary, close 


proximity scanning applications (e.g., reproduction of images or print  


contained in documents, artwork or photographs); or 


c Medical equipment. 


(Above Note to 6A003.b.2, except for 


editing shown, was agreed in Wassenaar December 2009.) 


Note 2: 6A003.b.4 does not control imaging cameras ... designed rated for any of the 


following: 


a Industrial or civilian intrusion alarm, traffic or industrial movement 


control or counting systems; 


b Industrial equipment used for inspection or monitoring of heat flows in 


buildings, equipment or industrial processes; 


c Industrial equipment used for inspection, sorting or analysis of the 


properties of materials; 


d Equipment specially designed for laboratory use; or 


e. Medical equipment. 


Note 3: 6A003.b.4.b does not control imaging cameras having any of the 


following: ... 


b. The camera is designed rated for a single kind of application and designed 


not rated to be user modified; or ... 


c Where the camera is specially designed rated for installation into a civilian 


passenger land vehicle of less than three tons ... and having all of the 


following: ... 


1.b. A specially designed An authorized maintenance test facility ... 


b.4.c Incorporating “focal plane arrays” controlled by 6A002.a.3.g  


(In December 21008, Wassenaar agreed to delete b.4.d. 


However, the existing U.S. version omits both b.4.c and b.4.d. Therefore, 


the needed U.S. change is to add b.4.c) 
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Note 4. 6A003.b.4.c does not control „imaging cameras‟ not specially 


designed or modified rated for underwater use having any of the following  


characteristics:  


a. Having all of the following:  


a.1 When the camera is specially designed rated for installation in integrated  


equipment into indoor and wall-plug operated systems or equipment,  


limited by design for a single kind of application, as follows:  


a.1.a Industrial process monitoring of quality control, or analysis of the  


properties of materials;  


a.1.b Laboratory equipment specially designed rated for scientific research;  


a.1.c Medical equipment;  


a.1.d Financial fraud detection equipment; and  


a.2 Is only operable when installed in any of the following:  


a.2.a The system(s) or equipment for which it was intended; or 


a.2.b A specially designed authorized maintenance facility; and  


a.3 Incorporates an active ,mechanism that forces the camera not to function  


when it is removed from the system(s) or equipment from which it was  


intended.  


b When the camera is specially designed rated for installation into a civilian 


passenger land vehicle of less than three tons (gross vehicle weight) or 


passenger and vehicle ferries having a length overall (LOA) 65m or 


greater, and having all of the following:  


b.1 Is only operable when installed in any of the following:  


b.1.a The civilian passenger land vehicle or passenger and vehicle ferry for 


which it was intended; or 


b.1.b A specially designed authorized maintenance test facility; and  


b.2 Incorporates an active mechanism that forces the camera not to function  


when it is removed from the vehicle for which it was intended.  


c. Limited by design to have a maximum radiant sensitivity of 10mA/W or 


less for wavelengths exceeding 760 nm, having all of the following:  


c.1  Incorporating a response limiting mechanism designed not to be removed 


or modified; 


c.2 Incorporates an active mechanism that forces the camera not to function  


when the response limiting mechanism is removed; and  


c.3 Not specially designed or modified rated for underwater use; or  


d Having all of the following:  


d.1 Not incorporating a „direct view‟ of electronic image display;  


d.2 Has no facility to output a variable image of the detected fields of view;  


d.3 The “focal plane array” is only operable when installed in the camera for 


which it was intended; and  


d.4 The “focal plane array” incorporates an active mechanism that forces it to  


be permanently inoperable when removed from the camera for which it 


was intended.  


Note: When necessary, details of the item will be provided upon request to 
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the appropriate authority of the exporter‟s country in order to ascertain  


compliance with the conditions described in Note 4 above.  


(Note 4 was agreed in Wassenaar several years ago, except 


c.3 was added by Wassenaar in December 2009 and Wassenaar has not 


agreed to the substitutions for specially designed or for specially designed 


or modified nor to the deletions of limited by design, specially designed 


authorized, and designed not to be removed or modified.) 


b.5 Imaging cameras incorporating solid state detectors controlled by 6A002.a.1.  


(Sub-item b.5 was added by Wassenaar several years ago.) 


6A004 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


(GBS is a reasonable alternative to STA for 6A004.a.1,2,4, .b, d.2,4 to 


Argentina, but not to Ukraine. CIV is a reasonable alternative to STA for for 


6A004.a.1,2,4, .b, d.2,4 to Ukraine if for civil end-use and civil end-user.) 


STA(c)(2) N/A 6A004.c and ,d.(STA exclusion) 


Yes 6A004.a, b, e except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


(GBS is a reasonable alternative to STA for 6A004.a.1,2,4, .b, d.2,4 except 


to the following STA-elgible countries which are not GBS-eligible:Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for these 12 countries for 


6A004.a.1,2,4, .b, d.2,4 if for civil end-use and civil end-user.) 


Related Controls: (1) For optical mirrors or „aspheric optical elements‟ specially designed 


“required” for lithography equipment, see ECCN 3B001. (2)”Space qualified” 


components for optical systems defined in 6A004.c and optical control equipment 


defined in 6A004.d.1 are subject to the export licensing authority of the Department of 


State, Directorate of Defense Trade Controls (22 CFR part 121). (3) See also 6A994 and  


6C004  


(There is no publicly known justification for ITAR jurisdiction for 


6A004.c and d.1.) 


Items 


a.1 “Deformable mirrors” ... , and specially designed components “required” therefor, 


capable of “required” for dynamically repositioning ... 


d.1 Equipment specially designed “required” to ... 


d.3.d.1 ... capable of rated for angular accelerations ... 


Technical Note 2. Manufacturers are not required to measure the surface 


roughness listed in 6A004.e.2 unless the optical element was designed or 


manufactured with the intent rated to meet, or exceed the control parameter. 


6A005 STA(c)(1) Yes NP to Estonia, Iceland, Lithuania (NP1 LR) and Argentina, 


Ukraine (NS2 LR) 


Yes non-NP to Argentina, Ukraine 
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(only (c)(1) countries NS2 LR) 


(GBS is a reasonable alternative to STA to Argentina, Estonia, Iceland, 


and Lithuania for the following non-NRC and non-ITAR portions of 6A005:: 


: - b.6.c.2.a or b.6.c.2.c between 1,000 and 1,100 nm, average or CW output 


power not> 2kW, and in pulse-excited non-“Q-switched” multiple-


transverse mode or continuously excited multiple-transverse mode; 


- c.1, c.2, or c.3 not NP; 


- d.2 CW maximum rated single or multimode output power not> 10 kW; 


-d.3 CO2 or CO2/CO “lasers” between 9,000 and 11, 000 


nm, pulsed output not> 2 J per pulse, and maximum rated average single 


or multimode output power not> 5 kW not NP; 


-d.3 CO2 “lasers” in CW multiple-transverse mode and CW 


output power not> 15 kW not NP; or 


-f.1 


CIV is a reasonable alternative to STA to Ukraine for civil end-use and 
civil end-user of non-NRC and non-ITAR portions of the following:: 


-b.6.c.2.a or b.6.c.2.c between 1,000 and 1,100 nm, average 


or CW output power not> 2kW, and in pulse-excited non-“Q-switched” 


multiple-transverse mode or continuously excited multiple-transverse 


mode; 


- c.1, c.2, or c.3 not NP; 


- d.2 CW maximum rated single or multimode output power not> 10 kW; 


-d.3 CO2 or CO2/CO “lasers” between 9,000 and 11, 000 


nm, pulsed output not> 2 J per pulse, and maximum rated average single 


or multimode output power not> 5 kW not NP; 


-d.3 CO2 “lasers” in CW multiple-transverse mode and CW 


output power not> 15 kW not NP; or 


-f.1 


STA(c)(2) Yes NP to Brazil, Kazakhstan, South Africa if NP1 


(only (c)(2) countries NP1 NLR) 


Yes Non-NP to all except Hong Kong (only (c)(2) country NS2 NLR) 


(GBS is a reasonable alternative to STA for GBS-eligible 6A005 sub-


items listed above, except to the following STA-eligible countries which are not 


GBS-eligible:Armenia, Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for CIV-eligible 6A005 sub-items 


listed above to these 12 countries if for civil end-use and civil end-user.) 


“Lasers” (other than those described in not controlled by 0B001.g.5 or .h 6), i.e., not  


cotrolled by NRC, components and optical equipment, as follows ... 


License Requirements Note: NP controls apply to ... 


(j) Para-hydrogen Raman shifters rated to operate at 16,000 nm output wavelength  


and at a repetition rate greater than 250 Hz, with a pumping source “laser”  


controlled by 6A005.  


(To conform with NSG 3.A.2.i.) 
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Related Controls:... (4) See ECCN 3B001.f.3 for excimer “lasers” specially designed 


“required” for lithography equipment. (5) The relevant NRC items are limited to “Lasers” 


specially designed or prepared for use in “required” for uranium isotope separation are 


subject to the export licensing authority of the Nuclear Regulatory Commission (see 20  


CFR part 110), (6) Shared aperture optical elements, capable of operating in “superhigh  


power laser” applications, and “lasers” specifically designed, modified, or configured for 


military application are subject to the export licensing authority of the U.S. Department 


of State, Directorate of Defense Trade Controls (see 22 CFR part 121). 


(Related Controls (6) is not a bright line basis for jurisdiction.) 


Items 


b.6.b.1.b ... limited by design to rated for a mximum pulse repetition ... 


b.6.b.1.c ... capable of rated for ... 


b.6.b.1.d ... capable of rated for ... 


d.1 Semiconductor “lasers” 
Note 2: The control status of semiconductor “lasers” specially designed 


“required” for other equipment described in an ECCN numbered xx0xx is 


determined by the control status of the other equipment. 


e.2 Optical mirrors ... specially designed “required” for use with controlled “lasers” 


f.1 ... capable of rated for ... 


f.4 Projection telescopes specially designed “required” for use with “SHPL” systems. 


6A006 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) N/A 6A006.a.1, a.2, c.1 using a.1 or a.2, and .d (STA exclusion) 


Yes  6A006.a.3, a.4, b, c.1 not using a.1 or a.2, c.2, and c.3 


except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


“Magnetometers” ..., and specially designed components “required” therefor, as follows 


Related Controls: ... This entry does not control instruments specially designed rated for 


fishery applications fishing or biomagnetic measurements for medical diagnostics. 


Items 


a.1.a SQUID systems designed “required” for stationary operation, without specially  


designed 


subsystems 


designed rated 


to reduce in-


motion noise, 


... 


a.1.b SQUID systems having an in-motion-magnetometer „sensitivity‟ ... and specially 


designed “required” to reduce in-motion noise. 


6A007 STA(c)(1) N/A 6A007.b or 6A007.c when rated for the accuracies in 6A007.b 


(MT) 
Yes 6A007.a or 6A007.c when not rated for accuracies in 6A007.b 
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to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) N/A 6A007.b or 6A007.c when rated for accuracies in 6A007.b 


(MT) 


Yes 6A007.a or 6A007.c when not rated for accuracies in 6A007.b 


except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 
MT applies to 6A007.b and .c when rated for the accuracies in 6A007.b.1 and b.2 are met 


or exceeded 


Items 


a. Gravity meters designed or modified “rated” for ground use and having for a 


static accuracy...... 


b Gravity meters designed rated for mobile platforms and having for all of the 


following: 


6A008 STA(c)(1) N/A 6A008 also described in 6A103 or 6A108 (MT) 
Yes 6A008 not also described in 6A103 or 6A108 


` to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


(GBS is a reasonable alternative to STA for 6A008.b, .c, and l.1 to 


Argentina. 


CIV is a reasonable alternative to STA for 6A008.b, c, and l.1 to Ukraine 


for civil end-use and civil end-user.) 


STA(c)(2) N/A 6A008 also described in 6A103 or 6A108 (MT) 


N/A 6A008.j.1 (RS1) 


N/A 6A008.d, h, k, l.3 (STA exclusion) 


Yes 6A008.a, b, c, e, f, g, j.2,3, l.1,2,4 not also described in 6A103 or 
6A108 


(GBS is a reasonable alternative to STA for 6A008.b, .c, and l.1 except to 


the following STA-eligible countries which are not GBS-eligible:Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for these 12 countries for 6A008.b, 


c, and l.1, if for civil end-use and civil end-user.) 


Radar.. . and specially designed components “required” therefor 
MT applies to items that are designed for airborne applications and that are usable in 
systems controlled for MT reasons the portion of 6A008 also described in 6A103 or  
6A108  


(6A008 specifications differ in many respects from those in MTCR items 


11.A.1, 12.A.5, and 18.A.3.) 


Related Controls: ...See also 6A108, and 6A998, 7A006, and 7A106. ... 
Items 


Note: 6A008 does not control: ... 


- Civil Automotive Radar 
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c Capable of Rated for operating ... 


d Capable of Rated for operating ... 


f Capable of Rated for heightfinding ... 


g Specially designed “required” for ... 


Note: 6A008.i does not control: ... 


b Ground radar equipment specially designed rated for ... 


b.2 Configured so that radar target data can be transmitted only one way from 


the radar site to one or more civil ASTC centers. 
j.3 Designed Rated for ... 


Note 1: The 6A008 control status of LIDAR equipment specially designed 


for surveying is only specified determined by 6A008.j.3,  rather than by any other 


6A008 sub-item  


(Laser radar systems are controlled by 6A108.a. Other 


LIDAR for surveying.is controlled by 6A998. Software and technology 


for LIDAR are controlled by 6D001, 6D002, 6D102, 6E001, 6E002, 


6E101.) 


Note 2. 6A008.j does not apply to LIDAR equipment specially designed 


rated for meteorological observation. 


Note: 6A008.l.4 does not control systems, equipment and assemblies 


designed rated for marine traffic control. 


6A102 STA (c)(2) N/A MT 


STA (c)(1) N/A 


Radiation hardened detectors, other than those not controlled by 6A002, specially 


designed or modified “required” for protecting against nuclear effects... and usable 


“required” for “missiles,” designed or rated to withstand radiation levels ... 


NP applies to portion of 6A102 also described in 6A202  


Related Controls: N/A; See also 6A191, 6A992,an 6A999.a. 


6A103 STA (c)(2) N/A MT 


STA (c)(1) N/A 


Radomes designed rated to withstand a combined thermal shock greater than 100 cal/sg 


cm accompanied by a peak over pressure of greater than 50 kPa, usable in “required” for 


protecting “missiles” rockets and UAVs against nuclear effects ... and usable “required”  


for “missiles”. (These items are subject tot he export licensing authority of the U.S. 


Department of State, Directorate of Defense Tade Controls. See 22 CFR part 121.)  


(This wording does not appear on the USML.) 


6A107 STA (c)(2) N/A MT 


STA (c)(1) N/A 


Gravity meters (gravimeters), not controlled by 6A007, and specially designed 


components for gravity meters and gravity gradiometers, as follows (see List of Items 


Controlled, and components “required” therefor 


Related Controls: N/A See also 6A191, 6A202, and 6A992, 



http://surveying.is/
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Items 


a Gravity meters (gravimeters), other than those controlled by 6A007.b, designed or 


modified rated for airborne or marine use and having for a static or operational 


accuracy of ... and having for a time to steady-state registration.. usable 


“required” for “missiles” 


b Specially designed components for gravity meters controlled in 6A007.b or 


6A107.a and gravity gradiometers controlled in 6A007.c. 


(Neither Wassenaar nor MTCR controls components for 6A007.) 


6A108 STA (c)(2) N/A MT 


STA (c)(1) N/A 


Radar systems and tracking systems, other than those not controlled by 6A008 or 7A006, 


as follows 


Related Controls:(1) This entry does not control airborne civil weather radar conforming 


to international standards for civil weather radars provided that they do not incorporate 


any of the following (a) Phased array antennas; (b) Frequency agility; (c) Spread 


spectrum; or (d) Signal processing specially designed “required” for the tracking of 


vehicles. (2) Items in 6A108.a that are specially designed or modified for “missiles” or 


for items on the U.S. Munitions List are subject to the export licensing authority of the 


U.S. Department of State, Defense Trade Controls (see 22 CFR part 121). 


Items 


a Radar and laser radar systems designed or modified for use in “required” for  
“missiles”. 


b Precision tracking systems usable :”required” for rockets, missiles, or unmanned 


aierial vehicles capable of achieving rated for a “range” ... 


b.2 Range instrumentation radars ... with rated for all of the following capabilities: 


6A191  STA (c)(2) N/A MT 


STA (c)(1) N/A 


Items otherwise described in 6A102, 6A107, or 6A108 “required” for missiles with a 


“range” between 25 and 300 km to China or between 150 and 300 km to Iraq  


6A202 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Photomultiplier tubes, not controlled by 6A002 or 6A102, having both of the following 


characteristics ... 


Related Controls: (1) ... (2) Also see 6A992 and 6A999.a. 


6A203 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Cameras and components, other than those not controlled by 6A003 or 8A002.d or .e, as 


follows 


Unit:: Equipment and components in number; parts and accessories in $ value 
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(NSG 1.A.2, 5.B.3, and 5.B.4 do not control parts or accessories.) 


Related Controls:.. (2) Also see ECCN 6A003.a.2, a.3, and a.4 6A999.b  


Items 


a Mechanical rotating mirror cameras, as follows, and specially designed 


components “required” therefor 


b.1 ... capable of rated for ... 


b.2 Streak tubes “required” for cameras controlled by 


b.3 ... capable of rated for ... 


b.4 Framing tubes and solid-state imaging devices “required” for use with cameras 


controlled by 6A203.b.3, as follows: 


b.4.d Other framing tubes and solid-state imaging devices ...specially designed for 


cameras controlled by 6A203.a 


c Radiationhardened TV cameras, or lenses “required” therefor, specially designed 


or rated as radiation hardened to withstand a total radiation dose ... 


6A205 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


“Lasers”, “laser” amplifiers and oscillators, other than those not controlled by NRC  


(0B001.g.5, 0B001.h6) or 6A005, as follows 


Related Controls: ... (4) The relevant NRC items are limited to “Lasers” specially  


designed or prepared “required” for use in uranium isotope separation are subject to the 


export licensing authority of the Nuclear Regulatory Commission (see 10 CFR part 110). 


Items 


a Argon ion “lasers” having rated for both of the following characteristics 


b ... oscillators having rated for all of the following characteristics 


b.2 Having 


d Pulsed carbon dioxide “lasers” having rated for all of the following characteristics 


e Para-hydrogen Raman shifters designed rated to operate at ... 


f ... having rated for either of the following: 


6A225 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Velocity interferometers rated for measuring ...... 


Unit: Equipment in number; parts and accessories in $ value 


6A226 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


STA(c)(2) N/A 


Pressure sensors, not controlled by 2B230 or 9B008, as follows 


Unit: Equipment in number; parts and accessories in $ value 


Items 


a Manganin gauges rated for pressures ... 
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b Quartz pressure transducers rated for pressures ... 


6A991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Marine or terrestrial acoustic underwater detection equipment, n.e.s. not controlled by 


6A001, capable of detecting or locating underwater objects or features or positioning 


surface vessels or underwater vehicles,; and specially designed components, n.e.s. 


(For consistency with 742 Supplement 2(c)(14).) 


6A992 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Optical sensors, not controlled by 6A002, 6A102, or 6A202  


Unit: Equipment in number; parts and accessories components in $ value 


Items 


a. Image intensifier tubes and specially designed components “required” therefor 


a.1 Image intensifier tubes having rated for all the following: 


a.1.c Having any of the following 


a.2 Specially designed microchannel plates having rated for both of the following 


characteristics: 


b Direct view imaging equipment ... incorporating image intensifier tubes having 


the characteristics listed in controlled by 6A992.a.1  


6A993 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Cameras, not controlled by 6A003 or 6A203, as follows (see List of Items Controlled). 


Items 


a. Cameras that meet the criteria of Note 3 to 6A003.b.4. 
b. [ R e s e r v e d ]  


(This entire ECCN is irrational. The criteria of Note 3 to 


6A003.b.4 describe various characteristics of poor performance which 


must be met for 6A003 decontrol eligibility. Even if redrafted, 6A993 is a 


candidate for deletion, since it is not listed in 742 Supplement 2.) 


6A994 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Ooptics 


Unit: Equipment in number; parts and accessories in $ value cable and fibers in  


meters/feet 


(6A994 is a candidate for deletion. It is omitted from 742 Supplement 2.) 


6A995 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Lasers”, not controlled by 6A005 or 6A205, as follows (see List of Items Controlled) 
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Unit: Equipment in number; parts and accessories in $ value 


Items 


a. ... having rated for ... 


b.1. ... having rated for ... 


b.2 ... having rated for ... 


c ... having rated for ... 


d ... having rated for ... 


e ... having rated for ... 


f ... having rated for ... and having rated for ... 


6A996 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Magnetometers” ... sensors, and specially designed components “required” therefor, as 


follows ... 


Items 
a. ... having rated for ... 


b.1 Designed Rated for 


b.2 Designed Rated for 


b.3 Having Rated for ... 


b.3.b Designed Rated for 


b.3.c Designed Rated for 


b.3.d Having Rated for ... 


6A997 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Gravity meters (gravimeters), not controlled by 6A007, rated for ground use, n.e.s. as 


follows (see List of Items Controlled)  


Items 
a Having Rated for ... 


6A998 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Radar systems, equipment, and assemblies, n.e.s., not controlled by 6A008, 6A108,  


7A006, or 7A106, as follows (see List of Items Controlled), and specially designed 


components therefor. 


(Components deleted for consistency with 742 Supplement 2(c)(11).) 


Items 


a Airborne radar equipment, n.e.s., and specially designed components therefor. 


b ... (LIDAR) equipment specially designed “required” for surveying or for 


meteorological observation 


6A999 STA(c)(1) N/A AT 


STA(c)(2) N/A 
Items 
a Seismic detection equipment, not controlled by 6A002, 6A102, 6A202, or 6A992, 
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b Radiation hardened TV cameras, n.e.s. not controlled by 6A003, 6A003 or 6A203  


6B004 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


(GBS is a reasonable alternative to STA for 6B004.b to Argentina. 


CIV is a reasonable alternative to STA for 6B004.b to Ukraine for civil 


end-use and civil end-user.) 


STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


(GBS is a reasonable alternative to STA for 6B004.b except to the 


following STA-eligible countries which are not GBS_eligible:Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for these 12 countries for 6B004.b 


if for civil end-use and civil end-user.) 


Optical equipment 


Items 


a Equipment rated for measuring ... 


b Equipment ... having rated for ... specially designed “required” for ... 


6B007 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


Equipment rated to produce, align and calibrate land-based gravity meters with a static 


accuracy of ... 


6B008 STA(c)(1) N/A MT portion 


Yes non-MT portion to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) N/A (STA exclusion) 


Pulse radar cross-section measurement systems having rated for transmit pulse widths of 


100 ns or less, and specially designed components “required” therefor 


MT applies to entire entry portion of 6B008 also described in 6B108  


(For consistency with MTCR 17.B.1.) 


6B108 STA(c)(1) N/A MT 


STA(c)(2) N/A 


Systems, other than those not controlled by 6B008, specially designed “required” for 


radar cross section measurement usable for rockets, missiles or unmanned aerial vehicles 


capable of achieving rated for a “range” equal to or greater tan 300 km and their 


subsystems or “missile subsystens”  


(To conform with MTCR 17.B.1.) 


Related Controls: N/A See also 6B191.  
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6B191  STA(c)(1) N/A MT 


 STA(c)(2) N/A 


Items otherwise described in 6B108 “required” for missiles with a “range” between 25  


and 300 km to China or between 150 and 300 km to Iraq.  


6B995 STA(c)(1) N/A AT 


 STA(c)(2) N/A 


Specially designed or modified equipment, including “Laser” manufacturing equipment 


“required” for the following (see List of Items Controlled) and tools, dies, fixtures, or 


gauges, and other specially designed components and accessories “required” therefor 


Unit: Equipment in number; parts and accessories components in $ value. 


(6B995 is a candidate for deletion. It is omitted from 742 Supplement 2.) 


 6C002 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


 STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


Optical sensor materials 


Unit: Number Kilograms 


 6C004 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


(GBS is a reasonable 


alternative to STA for 6C004.a and .e to Argentina, but not 


to Ukraine. CIV is a reasonable alternative to STA for 


6C004.a and .e to Ukraine for civil end-use and civil end-


user.) 


 STA(c)(2) Yes NP portion to to Brazil, Kazakhstan, and South Africa 


((c)(2) countries NP1 NLR) 


Yes Non-NP except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


(GBS is a reasonable alternative to STA for 6C004.a and .e 


to all (c)(2) countries except the following twelve, which 


are not GBS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan. 
CIV is a reasonable 


alternative to STA for these 12 countries for 6C004.a and .e 


if for civil end-use and civil end-user.) 


: wArgentina, but not to Ukraine. CIV is a reasonable alternative to STA for 6C004.a and .e to 


Ukraine for civil end-use and civil end-user.) 


Optical materials 


NP applies to portions of 6C004 also described in 1C230, 1C231, or 1C234.  
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6C005 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


Synthetic crystalline “laser” host material 


6C992 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Optical sensing fibers, not controlled by 6A002.d.3, which are modified structurally to 


have rated for a „beat length‟ ... or optical sensor materials, not described in controlled by 


6C002.b, and having rated for a zinc content ... 


Unit: Equipment in number; parts and accessories in $ value Kilograms  


6C994 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Optical materials, not controled by 6C004, as follows (see List of Items Controlled) 


Unit: Equipment in number; parts and accessories in $ value Kilograms  


Items 


a.1 ... with rated for a purity ... 


b „Optical fiber preforms‟ made from bulk fluoride compounds containing 


ingredients with rated for a purity of 99.999% or better, specially designed 


“required” for the manufacture of „fluoride fibers‟ controlled by 6A994.b. 


6D001 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA to 


all (c)(1) countries except Ukraine for all of 6D001 except for 


6A008.j.1, l.3, or 6B008 and to 17 of the 37 (c)(1) countries for 


6A008.l.3 or 6B008) 


STA(c)(2) N/A 6D001 for 6A008.j.1 (RS1) 


N/A 6D001 for 6A004.c,d, 6A008.d, h, k, l.3, or 6B008 


(STA exclusion) 


Yes 6D001 for 6A004.a,b,e, 6A005, 6A008.a,b,c,e,f,g,i, j.2,3, l.1,2,4 


(TSR is a reasonable alternative to STA for 


6D001 except for 6A008.j.1, l.3, or 6B008 (which are also 


excepted from STA-eligibility) and except to the following (c)(2) 


countries not TSR-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.) 


“Software” specially designed “required” for the “development” or “production” of 


equipment controlled by 6A004, 6A005, 6A008, or 6B008 


MT applies to “software” for equipment controlled by  
6A008 or 6B008 for MT reasons MT Column 1  


(MTCR 11 and 12 do not cover development or production software. 


MTCR 17 does not cover any software for 17.B.1.) 
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NP applies to “software” for equipment controlled by 


6A005 for NP reasons NP Column 1  
(NSG 3.D.1 does not control software for 3.A.2.) 


TSR: Yes, except for the following: 


(1) Items controlled for MT reasons; 


(2) “Software” specially designed “required” for the “development” or “production” 


of “space-qualified” “laser” radar of Light Detection and Ranging 


(LIDAR)equipment defined in 6A008.j.1; or 


(3) ... “software” specially designed for the “development” or “production” of 


equipment controlled by 6A008.l.3 or 6B008 


Related Controls: “Software” specially designed for the “development” or “production” 


of “space qualified” components for optical systems defined in 6A004.c and “space 


qualified” optical control equipment defined in 6A004.d.1 is subject to the export 


licensing authority of the Departmet of State, Directorate of Defense Trade Controls (22  


CFR part 121). See also 6D991 and 6D992, ... 


6D002 STA(c)(1) N/A 6D002 for MT portion of 6A008 


Yes 6D002 for 6A002..b, 6B008, or non-MT portion of 6A008 


(TSR is a reasonable alternative to STA for 6D002 (except 


for MT portions and for 6A008.j.1) to all (c)(1) countries except Ukraine.) 


STA(c)(2) N/A 6D002 for MT portion of 6A008 


N/A 6D002 for 6A008.j.1 (RS1) 


Yes 6D002 for 6A002.b, 6B008, and non-MT, non-RS1 portion 


of 6A008 


(TSR is a reasonable alternative to STA for 6D002 (except 


for MT portions and for 6A008.j.1) to all (c)(2) countries except the 


following twelve which are not TSR-eligible: Armenia, Azerbaijan, 


Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.) 


“Software” specially designed “required” for the “use” ... 


MT applies to “software” for equipment controlled by 6A008 or 6B008 for MT reasons. 


(MTCR 17.D does not cover any software for 17.B.1.) 


TSR: ... (2) “Software” specially designed for ... 


Related Controls:  “Software” specially designed for the “use” of “space qualified” 


imaging sensors (e.g., “monospectral imaging sensors” and “multispectral imaging  


sensors”) defined in 6A002.b.2.b.1 is subject to the export licensing authority of the 


Department of State, Directorate of Defense Trade Controls (22 CFR part 121)., unless, 


on or after September 23, 2002, the Dewparetrment of State issues a commodity 


jurisdiction determination assigning the export licensing authority to the Department of 


Commerce, Bureau of Indusstry and Security. “Software” specially designed for the 


“use” of “space qualified” LIDAR equipment specially designed for surveying or for 


meteorological observation, released from control under the note in 6A008.j, is controlled 


in 6D991. 


(Issuance of CJ determinations does not constitute a jurisdictional bright line.) 
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6D003 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA to 


all (c)(1) countries except Ukraine for 6D003.c,f,g,h and to 17 of 


the 37 (c)(1) countries for 6D003.a. CIV is a reasonable alternative 


to STA for Ukraine for 6D003.h.1 for civil end-uses and civil end-


users.) 


STA(c)(2) 


N/A 6D003.a (STA exclusion) 


N/A 6D003.c (RS1) 


Yes 6D003.f,g,h 


(TSR is a reasonable alternative to STA for 


6D003.c,f,g,h to all (c)(1) countries except the following twelve 


which are not TSR-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for 


6D003.h.1 to these 12 countries for civil end-use and civil end-


user.) 


Items 


a.1 “Software” specially designed “required” for acoustic beam forming ... 


a.2 “Source code” rated for the “real time processing” of acoustic data ... 


a.3 “Software”  specially designed “required” for acoustic beam forming ... 


a.4 “Source code” rated for the “real time processing” of acoustic data ... 


a.5 “Software” or “source code”, specially designed “required” for all of the 


following: 


a.5.a “Real time processing” of acoustic data from sonar systems controlled by 


6A001.a.1.e; and 


a.5.b Automatically detecting, classifying and determining the location of divers or 


swimmers. 


N.B. For diver determination “software” or “source code” specially 


designed or modified for military use, see the U.S. Munitions List  


c “Software” designed or modified “required” for cameras ... and designed or 


modified to remove or rated to permit removal of a frame rate restriction and 


allow thereby allowing the camera to exceed the frame rate specified in 


6A003.b.4 Note 3.a. 


(6D003.c has apparently been replaced by 6D994.) 


f.1 ... specially designed “required”  


f.2 ... specially designed “required”  


g ... specially designed “required”  


... h.1 ... capable of rated for ... 


h.2 “Software” “required” ... 


h.2.a ... specially designed “required” 
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6D102 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Software”, not controlled by 6D002, specially designed or modified “required” for the 


“use” of equipment controlled by 6A008, 6A108, or 6B008 for MT reasons  


(To conform with MRCR 11.D.1 and 12.D.3.) 


Related Controls: N/A Also see 6D191 and 6D991.  


6D103 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Software”, not controlled by 6D003, that processes rated to process post-flight, recorded 


data, enabling determination of to determine vehicle position throughout its flight path, 


specially designed or modified ”required” for “missiles” 


(To conform with MTCR 12.D.2.) 


Related Controls: Also see 6D191 and 6D993.  


6D191 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Software” otherwise described in 6D102 for the “use” of 6A191 or otherwise described 


in 6D103 for missiles with a “range” between 125 and 300 km to China or between 150  


and 300 km to Iraq  


6D991 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Software”, not controlled by 6D001, 6D002, or 6D102, specially designed “required” 


for the “development”, “production”, or “use” of equipment ... 


(6D991 is a candidate for deletion. It is omitted from 742 Supplement 2.) 


6D992 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Software”, not controlled by 6D001 or 6D002, specially designed “required” for the 


“development” or “production” of equipment ... 


(6D992 is a candidate for deletion. It is omitted from 742 Supplement 2.) 


6D993 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Other “software”, not controlled by 6D003 or 6D103  


Unit Equipment in number; parts and accessories in $ value 


Items 
a Air Traffic Control (ATC) “software” application “programs”hosted on general 


purpose computers located at Air Traffic Control centers, and capable of 


“required” for automatically handing over primary radar target data (if not 


correlated with secondary surveillance radar (SSR) data) from the host ATC 


center to another ATC center. 


6D994 STA(c)(1) N/A AT 
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STA(c)(2) N/A 


“Software”, not controlled by 6D003.c, designed or modified “required” for cameras 


incorporating “focal plane arrays” specified controlled by 6A002.a.3.f and designed or 


modified to remove or rated to permit removal of a frame rate restriction and allow 


thereby allowing the camera to exceed the frame rate specified in controlled by  


6A003.b.4 Note 3.a. 


6E001 STA(c)(1) N/A 6E001 for 6A002, 6A007, 6A008, 6A102, 6A107, 6A108, 6B008, 


6B108, 6D002, 6D102 or 6D103 for MT reasons 


Yes 6E001 for 6A001, 6A003 to 6A006, 6A202, 6A203, 6A205 


6A225, 6A226, 6B004, 6B007, 6D001, 6D003, and non-MT 


portions of 6A002, 6A007, 6A008, 6B008, and 6D002, 


(TSR is a reasonable 


alternative to STA for 6E001 for all of 6A003, 6A005, 


6A006, 6B004, 6B007, 6D003 and for portions of 6A001, 


6A002, 6A004, 6A007, 6A008, 6B008, 6D001, 6D002 to 


all (c)(1) countries except Ukraine.) 


STA(c)(2) N/A (STA exclusion for entire ECCN) 


(TSR is a reasonable 


alternative to STA for 6E001 for all of 6A003, 6A005, 


6A006, 6B004, 6B007, 6D003 and for portions of 6A001, 


6A002, 6A004, 6A007, 6A008, 6B008, 6D001, 6D002 to 


all (c)(2) countries except the following twelve, which are 


not TSR-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan.) 


“Technology” ... for the “development” of ... 6A (except ...6A993, ... or 6A999), ... 6D 


(except ... or 6D994) 


MT applies to “technology” for ... 6D001, ... 


UN applies to ... and Rwanda 


TSR: Yes, except for the followinig: 


(1) Items controlled for MT or NP reasons 


(3) “Technology” for “software” specially designed for 


(4)(a) ... 6A001.a.1.b.1 rated for sound pressure level <210 dB and operating frequency  


in band from 30 Hz to 2kHz  


(4)(b) Equipment controlled by 6A001.a.2.c or 6A001.a.2.f when specially designed for 


realtime applications; or 


(4)(c) “Software” controlled by 6D001 and specially designed for “development” or 


“production” of equipment controlled by ... 


(5) Exports or reexports to Rwanda 


Related Controls: “Technology according to the General Technology Note for the 


“development” of the following commodities is subject to the export licensing authority  


of the Department of State, Directorate of Defense Trade Controls (22 CFR  


part121):”Space qualified” (1) Components for optical systems defined in 6A004.c and 
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optical control equipment defined in 6A004.d.1; (2) Solidstate detectors defined in 


6A002.a.1, “imaging sensor” (e.g., “monospectral imaging sensors” and “multispectral 


imaging sensors”) defined in 6A002.b.2.b.1, and cryocoolers defined in 6A002.d.1 unless 


on or after September 23, 2002, the Department of State issues a commodity jurisdiction 


determination assigning the export licensing authority to the Department of Commerce, 


Bureau of Industry and Security. See also 6E101, 6E191, 6E201, and 6E991, and 6E992. 


(A CJ determination is not a jurisdictional bright line.) 


6E002 STA(c)(1) N/A 6E002 for 6A002, 6A007, 6A008, 6A102, 6A107, 6A108, 6B008, 


6B108 for MT reasons 


Yes 6E002 for 6A001, 6A003 to 6A006, 6A202, 6A203, 6A205 


6A225, 6A226, 6B004, 6B007 and non-MT portions of 6A002, 


6A007, 6A008, 6B008 


(TSR is a reasonable 


alternative to STA for 6E002 for all of 6A003, 6A005, 


6A006, 6B004, 6B007 and for portions of 6A001, 6A002, 


6A004, 6A007, 6A008, 6B008 to all (c)(2) countries except 


Ukraine.) 


STA(c)(2) N/A 6E002 for 6A002, 6A007, 6A008, 6A102, 6A107, 6A108, 6B008, 


6B108 for MT reasons 


N/A 6E002 for 6A002.a.1, a.2, a.3, .c, or .e, 6A003.b.3 or b.4, or 


6A008.j.1 (RS1) 


N/A 6E002 for 6A001.a.1.b, a.1.e, a.2, remainder of 6A002.a.3 and 


.6A002.b, 6A004.c, d, 6A006.a.1, a.2, c.1 using a.1 or a.2, or 


6A006.d, 6A008.d, h, k, l.e, or 6B008.(STA exclusion not 


excluded for MT or RS1 reasons) 


Yes 6E002 for 6A005, 6A202, 6A203, 6A225, 6A226, 6B004, 6B007, 


6C002, 6C004, 6C005, and non-MT, non-RS1, non-Sta exclusion 


parts of 6A001 to 6A004 and 6A006 to 6A008 


(TSR is a reasonable 


alternative to STA for 6E002 for all of 6A003, 6A005, 


6A006, 6B004, 6B007 and for portions of 6A001, 6A002, 


6A004, 6A007, 6A008, 6B008 to all (c)(2) countries except 


the following twelve, which are not TSR-eligible: Armenia, 


Azerbaijan, Cambodia, Georgia, Kazakhstan, Kyrgyzstan, 


Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan.) 


“Technology” ... for the “production” of ... 6A (except ...6A993, ... or 6A999), ... 


UN applies to ... and Rwanda 


TSR: Yes, except for the followinig: 


(1) Items controlled for MT or NP reasons 


(3)(a) ... 6A001.a.1.b.1 rated for sound pressure level <210 dB and operating frequency  


in band from 30 Hz to 2kHz  


(3)(b) Equipment controlled by 6A001.a.2.c or 6A001.a.2.f when specially designed for 
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realtime applications; or  


(3)(c) “Software” controlled by 6D001 and specially designed for the “development” or 


“production” of equipment controlled by 6A002.a.1.c, 6A008..l.3 or 6B008 or 


(6E002 does not control technology for software.) 


(4)   Exportsor reexports to Rwanda. 


Related Controls: “Technology according to the General Technology  Note for the 


“production” of the following commodities is subject to the export licensing authority of 


the Department of State, Directorate of DefenseTrade Controls (22 CFR part121):”Space 


qualified” (1) Components for optical systems defined in 6A004.c and optical control 


equipment defined in 6A004.d.1; (2) Solidstate detectors defined in 6A002.a.1, “imaging 


sensor” (e.g., “monospectral imaging sensors” and “multispectral imaging sensors”) 


defined in 6A002.b.2.b.1, and cryocoolers defined in 6A002.d.1 unless on or after 


September 23, 2002, the Department of State issues a commodity jurisdiction  


determination assigning the export licensing authority to the Department of Commerce, 


Bureau ofIndustry and Security. See also 6E101, 6E191, 6E201, and 6E991, and 6E992. 


(A CJ determination is not a jurisdictional bright line.) 


6E003 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA for 


6E003 to all (c)(2) countries except Ukraine.) 


STA(c)(2) Yes 


(TSR is a reasonable alternative to STA for 


6E003 to all (c)(2) countries except Armenia, Azerbaijan,  


Cambodia, Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, 


Mongolia. Tajikistan, Turkmenistan, Uzbekistan.) 


Items 


d.1 Optical surface coating and treatment “technology” “required” to achieve for 


uniformity of 99.5% or better for optical coatings ... 


d.2 Optical fabrication “technology” using “required” for single point diamond 


turning techniques to produce surface finish accuracies ... 


e Lasers. Technology” “required” for the “development”, “production”, or “use” of  


specially designed diagnostic instruments or targets in test facilities for “SHPL” 


testing or testing or evaluation of materials irradiated by “SHPL” beams  


(In the definition of “Super High Power Laser” change “capable of” to  


“rated for”.) 


6E101 STA(c)(1) N/A MT  


STA(c)(2) N/A 


“Technology” ...for the “use” of equipment or “software” controlled by ... 6D002, ... for 


MT reasons.  


Related Definitions: (1) This entry only controls “technology” for equipment controlled 


by 6A008 when it is designed rated for airborne applications and is usable in “missiles”. 


(2) This entry only controls “technology” for items in 6A002.a.1, a.3, and .e that are 


specially designed or modified” to protect “missiles” against nuclear effects (e.g.,  
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Electromagnetic Pulse (EMP), Xrays, combined blast and thermal effects), and usable 


for “misssiles”. (3) This entry only controls “technology” for items in 6A007.b and .c 


when the accuracies in 6A007.b.1 and b.2 are met or exceeded. N/A  


(Adding “for MT reasons” in the ECCN heading makes these definitions 


redundant. See above for recommended changes in “MT applies” descriptions in 


ECCNs 6A002, 6A007, and 6A008. Repeating such descriptions elsewhere runs a 


risk of inconsistencies. 


6E191  STA(c)(1) N/A MT 


 STA(c)(2) N/A 


“Technology “required” for the “development”, “production”, or “use” of 6A191 or 


6B191 or for the “development” or “use” of 6D191 to Chin or Iraq.  


 6A201 STA(c)(1) Yes to Estonia, Iceland, Lithuania 


(Only (c)(1) countries NP1 LR) 


 STA(c)(2) N/A 


“Technology” ... for the “use” of equipment controlled by 6A003.a.2, 6A003.a.3, 


6A005.a.2, 6A005.b.2.b, 6A005.b.3.a, 6A005.b.4.b, 6A005.b.6.b, 6A005.c.1.b, 


6A005.c.2.b, 6A006.d.3.c, or 6A005.d.4.c (as described in the license requirement note to 


6A005); 6A003, 6A005, 6A202, 6A203, 6A205, 6A225, 6A226 for NP reasons  


(Recommended changes are for consistency with the standard manner of 


describing “software” and “technology” controls related to equipment ECCNs. 


Attempting to repeat in a technology ECCN the details of “NP applies” language 


in equipment ECCNs risks introducing inconsistencies, as has happened in this 


case. NP applies to only portions of the sub-items cited here.) 


 6E991 STA(c)(1) Yes 6E991 for 6A998.b (RS1) 


N/A 6E991 for 6A991, 6A996, 6A997, or 6A998.a (AT) 


 STA(c)(2) N/A 


“Technology”, not controlled by 6E001, 6E002, or 6E101, “required” for the 


“development”, “production”, or “use” of equipment controlled by 6A991, 6A996, 


6A997, or 6A998 


 6E992 STA(c)(1) N/A (AT) 


 STA(c)(2) N/A 


“Technology”, not controlled by 6E001, 6E002, 6E101, or 6E201 “required” for the 


“development”or “production” of equipment controlled by 6A992, 6A994, 6A995, 


6B995, 6C992, 6C994, or 6D993 


(6E992 is a candidate for deletion. It is omitted from 742 Supplement 2.) 


 6E993 STA(c)(1) N/A (AT) 


 STA(c)(2) N/A 


“Technology”, not controlled by 6E001, 6E002, 6E003,or 6E201, as follows 


Items 
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a Optical fabrication technologies “required” for serially producing optical 


components at a rate exceeding 10 m2 of surface area per year on any single 


spindle and having all rated for both of the following: 


a.2 ... at the designed rated wavelength.: 


b “Technology” “required” for optical filters ... 


c “Technology” “required” for ... 


d “Technology” “required” for ... “magnetometers” or ... “magnetometer” systems, 


having rated for any of the following: 


(6E993 is a candidate for deletion. It is omitted from 742 Supplement 2.) 
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Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 7 


7A001 STA(c)(1) N/A 7A001 also described in 7A101 (MT) 


Yes non-MT 
STA(c)(2) N/A 7A001 also described in 7A101 (MT) 


Yes non-MT 
Accelerometers, as follows ... and specially designed components “required” therefor: 


Related Controls: ...MT controls do not apply to accelerometers that are specially 


designed and developed as Measurement While Drilling (MWD) sensors for use in 


downhole well service applications. 


(Such accelerometers are excluded from 7A101 and are thus excluded 


from the 7A001 MT applies entry) 


Items 
a.1 Specified Rated to function ... and having rated for any of the following: 


a.2 Specified Rated to function ... and having rated for any of the following: 


a.3 Designed Rated for use in inertial navigation or guidance systems and specified to 


function at linear acceleration levels ... 
b ... specified rated to ... 


7A002 STA(c)(1) N/A 7A002 also described in 7A102 (MT) 


Yes non-MT 
STA(c)(2) N/A 7A002 also described in 7A102 (MT) 


Yes non-MT 


Gyros or angular rate sensors, having rated for any of the following ( see List of Items 


Controlled) and specially designed components “required” therefor: 


Items 
d. Specified to function at linear acceleration levels exceeding 100 g 


7A003 STA(c)(1) N/A 7A003.d also described in 7A103 (MT)  


Yes non-MT 
STA(c)(2) N/A 7A003.d also described in 7A103 (MT) 


Yes non-MT 


Inertial systems and specially designed components “required” therefor, as follows 


Related Controls:... Inertial Navigation Systems (INS) and inertial equipment, and 


specially designed components therefor, specifically designed, modified or configured for 


military use are subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Cotntrols. (See 22 CFR part 121.) 


(Military use is not a jurisdictional bright line.) 
Items 
a. ... designed rated for ...and having rated for any of the following and specially 


designed components “required” therefor 


a.2 Specified to function at linear acceleration levels exceeding 10 g 







 


 


b.  . . .  and having  rated for  


c .  ... and having rated for any of the following, and specially designed components 


“required” therefor 


c.1 Designed Rated to ... 


c.2 Designed Rated to ... 


d ... and specially designed components “required” therefor 


Note 1:The parameters of 7A003.a and 7A003.b are applicable with if rated for any of the 


following ... 


a Input random vibration with an overall magnitude......  


b An angular rate capability about one or more axes ... 


Note 3.7A003.c.1 does not control theodolite systems incorporating inertial equipment 


specially designed for civil surveying purposes. 


7A004 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


... with rated for an azimuth accuracy ... 


7A005 STA(c)(1) N/A 7A005.d also described in 7A105 (MT)  


Yes non-MT 
STA(c)(2) N/A 7A005.d also described in 7A105 (MT) 


Yes non-MT 
Global navigation satellite systems (i.e., GPS or GLONASS) receiving equipment, and 


specially designed components “required” therefor. (These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.)  


MT applies to portion of 7A005 also described in 7A105.  


Related Controls: See also 7A994.  


Items  
a. Employing a decryption algorithm specially designed or modified “required” for  


government use to access the ranging code for position and time; or  


b Employing “adaptive antenna systems”.  


Note: 7A005.b does not control GNSS receiving equipment that only uses  


components designed rated to filter, switch or combine signals from multiple  


omni-directional antennae that do not implement adaptive antenna techniques.  


Technical Note: For the purpose of 7A005.b, “adaptive systems”  


dynamically geneerate one or more spatial nulls on an antenna array pattern by  


signal processing in the time domain or frequency domain  


(Above items, exccpt for substitutions for “specially 


designed or modified” and for “designed” were agreed in Wassenaar 


December 2009.) 


7A006 STA(c)(1) N/A 7A006 also described in 7A106 (MT) 


Yes 7A006 not also described in 7A106 


STA(c)(2) N/A 7A006 also described in 7A106 (MT) 







 


 


3 


Yes 7A006 not also described in 7A106 


Airborne altimeters operating at rated for frequencies other than ... and having rated for 


any of the following ... 


MT applies to entire entry portion of 7A006 also described in 7A106  


(To conform with MTCR 11.A.1.) 


7A008 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


Underwater sonar navigation systems ... having rated for a positioning accuracy ... and 


specially designed components “required” therefore therefor. 


Related Controls: 7A008 does not control systems specially designed rated for ... 


7A101 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Accelerometers, other than those not controlled by 7A001, as follows (see List of Items 


Controlled), and specially designed components “required” therefor. 


Related Controls: This entry does not control accelerometers which are specially  


designed and developed as rated for MWD ... for use in downhole well service 


operations. 


Items 
a. Linear accelerometers designed for use in for inertial navigation systems or in 


guidance systems of all types, usable in “required” for “missiles” having and rated 


for all of the following characteristics, and specially designed components 


therefore: 


b Accelerometers of any type, designed for use in inertial navigation systems or in 


guidance systems of all types, specified to function at acceleration levels greater 


than 100 g. 


Note ro paragraph (b): This paragraph (b) does not include accelerometers 


that are designed rated to measure vibration or shock. 


7A102 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Gyros, other than those not controlled by 7A002, as follows (see List of Items 


Controlled), and specially designed components “required” therefor. 


Related Controls: N/A Also see 7A191 and 7A994.  
Items 
a. All types of gyros, usable in “required” for rockets, missiles, or unmanned aerial 


vehicles capable of achieving rated for a “range” equal to or greater than 300 km, 


with a rated and for “drift rate” „stability‟ of ... 


b Gyros of any type, designed for use in inertial navigation systems or in guidance 


systems of all types, specified to function at rated for acceleration levels greater 


than 100 g. 
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7A103 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Instrumentation, navigation equipment and systems, other than those not controlled by 


7A003 as follows (see List of Items Controlled), and specially designed components 


therefor 


Related Controls: (1) For rockets, missiles, or unmanned aerial vehicles controlled under 


the U.S. Munitions List (22 CFR part 121), items described in 7A103.b are subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls (see 22 CFR part 121). (2) Inertial navigation systems and inertial equipment, 


and specially designed components therefor specifically designed, modified or configured 


for military use are subject to the export licensing authority of the U.S. Department of 


State, Directorate of Defense Trade Controls. (See 22 CFR part 121.) See also 7A191 and  


7A994.  


Items 
a. Inertial or other equipment using incorporating accelerometers or gyros controlled 


by 7A001, or 7A002 for MT reasons or 7A101 or 7A102 and systems 


incorporating such equipment; 


Note 1. 7A103 does not control equipment containing accelerometers 


specially designed and developed as rated for MWD ... for use in down-hole well 


services operations. 


Note 2: 7A103.a does not control inertial or other equipment using accelerometers or 


gyros controlled by 7A001 or 7A002 that are only NS controlled. 


b Integrated flight instrument systems, which include gyrostabilizers or automatic 


pilots, designed or modified for use in “required” for rockets, missiles, other  


rockets, or unmanned aerial vehicles capable of achieving rated for a “range” 


equal to or greater than 300 km. 


c Integrated Navigation Systems, designed or mofieid for use in “required” for  


rockets, missiles, other rockets, or unmanned aerial vehicles capable of achieving 


rated for a “range” equal to or greater than 300 km and capable of providing for a 


navigational accuracy of 200m Circular Error Probable (CEP) or less 


7A104 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Gyro-astro compasses and other devices, other than those not controlled by 7A004, ... and 


specially designed components “required” therefor. 


Related Controls: This entry controls specially designed components for gyroastro 


compasses and other devices controlled by 7A004. See also 7A994.  


(MTCR 9.A.2 controlled components are limited to those for 9.A.2.) 


7A105 STA(c)(1) N/A (MT) 







 


7A117 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Receiving equipment, not controlled by 7A005., for Global Navigation Satellite Systems 
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(GNSS) (e.g., GPS, GLONASS, or Galileo) having “required” for any of the following 


 
Items 
1.a Designed or modified for use in “missiles”; or 


2,b Designed or modified for airborne applications and having any of the following: 


a.b.1 Capable of providing navigation information at speeds ... 


b.b.2 Employing decryption, designed or modified for miliatry or governmental 


services to gain access to GNSS secured signal/data; or 


c b.3 Being specially designed to employ anti-jam features (e.g., null-steering antenna 


or electronically steerable antenna) to function in an environment of active or 


passive countermeasures. 


7A106 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Altimeters, other than those not controlled by 7A006, of radar or laser radar type, 


designed or modified for use in “required” for “missiles”. (These items are subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. (See 22 CFR part 121.)  


Related Controls: See also 7A994.  


7A107 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Three axis magnetic heading sensors having rated for all of the following charactristics 


(see List of Items Controlled), and specially designed components “required” therefor. 


Items 
a ... 


b Capable of providing azimuth accuracy ... ; and 


c Designed or modified to be integrated with flight control and navigation systems. 


Note: ... interial inertial ... 


7A115 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Passive sensors ..., designed or modified for use in “required” for “missiles”. (These 


items are subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Cotntrols. (See 22 CFR part 121.)  


7A116 STA(c)(1) N/A (MT) 


STA(c)(2) N/A 


Flight control systems ... designed or modified “required” for “missiles”. (These items are 


subject to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Controls. (See 22 CFR part 121.)  


 characteristics, and specially designed components “required” therefor. (These items are 


subject to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Cotntrols. (See 22 CFR part 121.)  
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 STA(c)(2) N/A 


“Guidance sets”, not controlled by USML, capable of achieving rated for system 


accuracy of 3.33% or less of the range (e.g., a “CEP” of 10 km or less at a range of 300 


km). (These items are subject to the export licensing authority of the U.S. Department of 


State, Directorate of Defense Trade Controls. See 22 CFR part 121.)  


Related Controls: The relevant portion of USML is limited to guidance sets “required”  


for “missiles” or for UAVs rated for a “range” of 300 km or greater and a payload of 500  


kg or greater.  


 7A191 STA(c)(1) N/A (MT) 


 STA(c)(2) N/A 


Items otherwise described in 7A101, 7A102, 7A103, 7A105, 7A106, 7A115, 7A116, or 


7A117 “required” for missiles rated for a “range” between 25 and 300 km to China or 


between 150 and 300 km to Iraq.  


 7A994 STA(c)(1) Yes QRS11 (RS1) 


 STA(c)(2) N/A 


Other navigation direction finding equipment, airborne communication equipment, all 


aircraft, inertial navigation systems not controlled under 7A003 or 7A103, and other 


avionic equipment not controlled by 5A001, 5A101, 5A991, 6A008, 6A108, 6A998,  


7A001-7A006, 7A101-7A107, 7A115, 7A116, or 7A191, including parts and 


components, n.e.s. “required” therefor  


Related Controls: QRS11 Micromachined Angular Rate Sensors are subject to the export 


licensing jurisdiction of the U.S. Department of State, Directorate of Defense Trade 


Controls, unless the QRS1100100100/101 is integrated into and included as an integral 


part of a commercial primary or standby instrument system of the type described in 


ECCN 7A994, or aircraft of the type described in ECCN 9A991 that incorporates such 


systems, or is exported solely for integration into such a system; or the QRS1100050  


443/569 is integrated into an automatic flight control system of the type described in 


ECCN 7A994, or aircraft of the type described in ECCN 9A991 that incorporates such 


systems or are exported solely for integration into such a system. (See Commodity  


Jurisdiction requirements in 22 CFR Parts 121: Category VIII(e), Note (1)). In the latter 


case, such items are subject to the licensing jurisdiction of the Department of Commerce. 


Technology specific to the development and production of QRS11 sensors remains 


subject to the licensing jurisdiction of the Department of State. 


 7B001 STA(c)(1) N/A 7B001 for 7A004, 7A116, or 7A117 or the MT portions of 7A001, 


 7A002, or 7A003(MT) 


Yes 7B001 for 7A005, 7A006, 7A008 or the non-MT portions of 


7A001, 7A002, or 7A003 


 STA(c)(2) N/A 7B001 for 7A004, 7A116, or 7A117 or the MT portions of 7A001, 


 7A002, or 7A003(MT) 
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Yes 7B001 for 7A005, 7A006, 7A008 or the non-MT portions of 


7A001, 7A002, or 7A003 
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Test, calibration or alignment equipment, specially designed “required” for equipment 


controlled by 7A (except 7A994) 7A001 to 7A006, 7A008, 7A116, or 7A117  


(7A101 to 7A104 are omitted, because MTCR 9.B.1 controls test 


equipment used “with”but not “for” equipment specified in 9.A and this 


equipment is covered by 7B101. 7A105, 7A106, and 7A115 are omitted, because 


MTCR 11 does not control any test equipment. 7A116 and 7A17 are included to 


conform with MTCR 2.B.1, 2.B.2, and 10.B.1. 7A117 is included even though 


that ECCN is subject to the export licensing authority of the U.S. Department of 


State, Directorate of Defense Trade Controls.) 


MT applies to entire entry  7B001 for 7A004, 7A116, or 7A117 or the MT portions of 


7A001, 7A002, or 7A003  


(The MT portions of 7A005 and 7A006 are omitted because MTCR 11 


does not control any test equipment.) 


Related Controls: (1) See also 7B002, 7B003, 7B101, 7B102, 7B103, 7B104, and 7B994. 


 7B002 STA(c)(1) N/A (MT) 


 STA(c)(2) N/A 


Equipment specially designed “required” to characterize mirrors for ring “laser” gyros, as 


follows ... 


 7B003 STA(c)(1) N/A portion of 7B003 also described in 7B103 or 7B003 to be used 


with 7A004 or the MT portions of 7A001, 7A002, or 7A003 (MT) 


Yes 7B003 for 7A005, 7A006, 7A008 or the non-MT portions of 


7A001, 7A002, or 7A003 


 STA(c)(2) N/A portion of 7B003 also described in 7B103 or 7B003 to be used 


with 7A004 or the MT portions of 7A001, 7A002, or 7A003 (MT) 


Yes 7B003 for 7A005, 7A006, 7A008 or the non-MT portions of 


7A001, 7A002, or 7A003 


Equipment, not controlled by 7B001 or 7B002, specially designed “required” for the 


“production” of equipment controlled by 7A (except 7A994) 7A001 to 7A006, 7A008, or 


7A117. 


(“Production” is defined to include testing controlled by 7B001 or 7B002.. 


7A101 to 7A104 are omitted, because MTCR 9.B.1 controls production 


equipment used “with”, not “for”, equipment specified in 9.A and this equipment 


is covered by 7B101. 7A105, 7A106, 7A107, and 7A115 are omitted because 


MTCR 11 does not control any production equipment. 7A116 is omitted, because 


MTCR 10.B.1 does not cover production equipment other than test, calibrations, 


and alignment equipment controlled by 7B001 and 7B101. 7A117 is included to 


conform with MTCR 2.B.1 and 2lB.2, even though that ECCN is subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense 


Trade Controls.) 


NS applies to entire entry 7B003 for 7A001 to 7A006 or 7A008  


MT applies to entire entry 7B003 also described in 7B103 or used with 7A004 or MT 


portions of 7A001, 7A002, or 7A003 
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(The MT portions of 7A005 and 7A006 are omitted because MTCR 11 does not 


control any production equipment.) 


Related Controls: (1) See also 7B103 (this entry is subject to the licensing authority of 


the U.S. Department of State, Directorate of Defense Trade Controls (see 22 CFR part 


121)) and 7B994. 


 7B101 STA(c)(1) N/A (MT) 


 STA(c)(2) N/A 


“Production equipment”, and other test, calibration, and alignment equipment, other than 


that described in not controlled by 2B018, 2B119 to 2B122, 7B001 to 7B003, and or 


7B102, designed or modified to be used with “required” for equipment controlled by 


7A001 to 7A004 or 7A101 to 7A104 or the MT portions of 7A001 to 7A003  


Related Controls: (1) See also 2B119 to 2B122, 7B001 to 7B003, 7B102, and 7B994. (2) 


This entry includes ... gyro tuning test station; gyro dynamic balance station; gyro run 


in/motor test station; gyro evacuation and filling stations; centrifuge fixtures for gyro 


bearings; accelerometer axis align stations; and accelerometer test stations. 


(Deletions are all included in 7B003.) 


 7B102 STA(c)(1) N/A (MT) 


 STA(c)(2) N/A 


Equipment, other than those controlled by 7B002, designed or modified to characterize 


mirrors, for laser gyro equipment, as follows (see List of Items Controlled). 


Reflectometers rated for a threshold accuracy of 50 ppm or less (better) 
Items 


a. Scatterometers .... 


b Reflectometers ... 


c Profilometers ... 
The list of items controlled is contained in the ECCN heading.  


Scatterometers and profilometers are included in 7B002. 


 7B103 STA(c)(1) N/A (MT) 


 STA(c)(2) N/A 


Specially designed “production facilities”, not controlled by 2B018, 2D018, or 2E018.a 


or .b, or “production equipment”, not controlled by 7B001 to 7B003, 7B101, or 7B102,  


“required” for equipment controlled by 7A117. (These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.)  


(To conform with MTCR 2.B.1 and 2.B.2. Re-transfer to EAR jurisdiction is 


consistent with 9B116 and 9B115.) 


Related Controls: N/A Also see 7B994  


 7B994 STA(c)(1) N/A (AT) 


 STA(c)(2) N/A 


Other equipment, not controlled by 2B018, 2B119 to 2B122, 6B008. 6B108, 7B001 to  
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7B003, or 7B101 to 7B103, for the test, inspection, or “production” of navigation and 


avionics equipment. 


(Extraordinarily broad 7B994 is a candidate for deletion. It is not included 


in 742 Supplement 2, although it is included in the 744 Supplement 2 for controls 


on military end-use to China.). 


 7D001 STA(c)(1) Yes 


 STA(c)(2) N/A 7D001 for 7A003 (RS1)  


Yes 7D001 for 7A001, 7A002, 7A004 to 7A006, 7A008, or 7B001 to 


7B003 


“Software” specially designed or modified “required” for the “development” or 


“production” of equipment controlled by 7A (except 7A994) or 7B (except 7B994). 


7A001 to 7A006, 7A008, or 7B001 to 7B003  


NS applies to “software” for equipment controlled by 7A001 to 7A004, 7A006, 7A008, 


7B 001, 7B002, or 7B003 


MT applies to “software” for equipment controlled for MT reasons, MT does not apply to 


“software” for equipment controlled by 7A008  


(MTCR 2, 9, 10, and 11 do not control development or production software.) 


RS applies to “software” for inertial ... equipment, and specially designed components 


“required” therefor, for “civil aircraft” 


TSR: N/A Yes  


Related Controls: (1) See also 7D003, 7D101 7D102, 7D103, and 7D994. (2) The 


“software” related to 7A003.b, 7A005, 7A103.b, 7A105, 7A106, 7A115, 7A116, 7A117, 


or 7B103 are subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Controls. (See 22 CFR part 121.) (3) “Software” for inertial 


navigation systems and inertial equipment, and specially designed components therefor, 


not for use on civil aircraft are subject to the export licensing authority of the U.S. 


Derpartment of State, Directorate of Defense Trade Controls. (See 22 CFR part 121.) 


 7D002 STA(c)(1) N/A portion of 7D002 also described in 7D101 (MT)  


Yes portion of 7D002 not also described in 7D101 


 STA(c)(2) N/A (STA exclusion) 


... “use”of any inertial navigation equipment, including inertial equipment not controlled 


by 7A003 or 7A004 ... 


MT applies to entire entry portion of 7D002 also described in 7D101  


(MTCR does not control “software” for uncontrolled equipment.) 


TSR: N/A Yes, except N/A for MT  


Related Controls: See also 7D003, 7D102 and 7D994 


 7D003 STA(c)(1) N/A portion of 7D003 also described in 7D101, 7D102, or 7D103 or the 


portion of 7D002 


controlled for MT 


reasons(MT) 







 


 


12 


Yes non-MT portion of 7D003 


STA(c)(2) N/A portion of 7D003 also described in 7D101, 7D102, or 7D103 or the 


portion of 7D002 


controlled for MT 


reasons(MT) 


N/A 7D003.a,b,c, d.1-4,7 (STA exclusion) 


Yes non-MT portion of 7D003.d.5,6 or .e 


MT applies to “software” for equipment controlled by MT reasons. MT does not apply to 


“software for equipment controlled by 7A008. portion of 7D003 also described in 7D101, 


7D102, or 7D103 or the portion of 7D002 controlled for MT reasons  


(MTCR does not control software pursuant to 7D003 specifications; but 


there may be some overlap between those specifications and MTCR controls.) 


TSR: N/A Yes, except for the following:  


(1) Items controlled for MT reasons;  


(2) Exports or reexports to destinations outside of ... of 7D003.a or .b  


Related Controls: See also  7D001, 7D002. 7D101, 7D102, 7D013 and 7D994 


Items 


a “Software” specially designed or modified “required” to improve ... 


b “Source code” “required” for ... 


c “Source code” “required” for ... 


d “Source code” “required” for ... 


e Computer-Aided-Design (CAD) “software” specially designed “required” for ... 


7D101 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Software”, not controlled by 7D002 or 7D003 or USML, specially designed or modified 


“required” for the “use” of equipment controlled by 7A001 to 7A006, 7A101 to 7A107, 


7A106, 7A115, 7A116, 7A117, 7B001, 7B002, 7B003, 7B101, 7B102, 7B103 for MT  


reasons  


(To conform with MTCR 2.D.1, 2.D.3, 9.D.1, 10.D.1, 11.D.1, and 


11.D.2.) 


Related Controls: (1) The relevant USML “software” is limited to that “required” for the 


“use” of The software related to 7A003.b, 7A005, 7A103.b, 7A105, 7A106, 7A115, 


7A116, the portion of 7A117 controlled by USML , or 7B103 are subject to the export 


licensing authority of the U.S. Departtment of State, Directorate of Defense Trade 


Controls. (See 22 CFR part 121.) (2) “Software” for inertial navigation systems and 


inertial equipment, and specially designed components therefor, not designed for use on 


civil aircraft by civil aviation authorities of a country listed in Country Group A:1 is 


subject to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Controls. (See 22 CFR part 121.) See also 7D191 and 7D994.  


7D102 STA(c)(1) N/A MT 


STA(c)(2) N/A 


Integration “software”, not controlled by 7D001, 7D002, or 7D003, ... 
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Related Controls: The “software” related to 7A003.b or 7A103.b are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. (See 22 CFR part 121.) See also 7D994  


Items 


a Integration “software”required” for ... 7A103,b. 


b Integration “software” specially designed “required” for ... 7A003 or 7A103.a. 


7D103 STA(c)(1) N/A USML 


STA(c)(2) N/A USML 


“Software” specially designed “required” for modelling or simulation of the “guidance 


sets” controlled by 7A117 or for their design integration with “missiles”. (This entry is 


subject to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Controls. See 22 CFR part 121.). 


7D191 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Software” “required” for the “use” of 7A191.  


7D994 STA(c)(1) N/A AT 


S T A ( c ) (2 )  N / A  A T  


“Software”,n.e,s,, not controlled by 5D001, 5D101, 6D001 to 6D003, 6D103, 7D00` to  


7D003, 7D101 to 7D103, “required” for the “development”, “production”, or “use” of 


navigation, airborne communication and other avionics. 


(Extraordinarily broad 7D994 is a candidate for deletion. It is not included 


in 742 Supplement 2, although it is included in the 744 Supplement 2 for controls 


on military end-use to China.). 


7E001 STA(c)(1) N/A 7E001 for 7A004, 7A101 to 7A107, 7B101 to 7B103, 7D101 to 


7D103 and the MT 


portions of 7A001 to 


7A003, 7A005, 


7A006. 7B001 to 


7B003, 7D002, 


7D003 (MT) 


Yes 7E001 for 7A008, 7D001, and the non-MT portions of 7A001 to 


7A003, 7A005, 7A006. 7B001 to 7B003, 7D002, 7D003 STA(c)(2)


 N/A (STA exclusion) 


“Technology”, not controlled by USML, ... for the “development” of ... 7A (except 


7A994, 7B (except 7B994) or 7D (except 7D994) 


NS applies to “technology” for items controlled by 7A001 to 7A004, 7A006, 7A008, 


7B001 to 7B003, 7D001 to 7D003... 


MT applies to “technology” for equipment or “software” controlled  by 7A001 to 7A006, 


7A101 to 7A107, 7A115 to 7A117, 7B001 to 7B003, 7B101 to 7B103, 7D002, 7D003,  


7D101 to 7D103 for MT reasons. MT does not apply to “technology” for equipment 
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controlled by 7A008. 


(MTCR does not control technology for 7D001.) 


RS applies to ... and specially designed components “required” therefor, for civil aircraft 


TSR: N/A Yes, except N/A for MT  


Related Controls: (1) See also 7E004, 7E101, 7E104, 7E191, and 7E994. (2) The relevant 


USML items are limited to “technology” related to “required” for the “development” of 


7A003.b, 7A005, 7A103.b, 7A105, 7A106, 7A115, 7A116, the portion of 7A117 


controlled by USML , or 7B103 software in 7D101, 7D102.a, or 7D103 are subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Control (see 22 CFR part 121). 


 7E002 STA(c)(1) N/A 7E002 for 7A004, 7A101 to 7A107, 7B101 to 7B103 and the MT 


portions of 7A001 to 7A003, 7A005, 7A006. 7B001 to 


7B003(MT) 


Yes 7E002 for 7A008 and the non-MT portions of 7A001 to 7A003, 


7A005, 7A006. 7B001 to 7B003 


 STA(c)(2) N/A (STA exclusion) 


“Technology” ... for ... “production” 


NS applies to “technology” for equipment controlled by 7A001 to 7A004, 7A006, 7A008 


or 7B001 to 7B003 


MT applies to “technology” for equipment controlled  by 7A001 to 7A006, 7A101 to  


7A107, 7A115 to 7A117, 7B001 to 7B003, 7B101 to 7B103 for MT reasons. MT does 


not apply to “technology” for equipment controlled by 7A008. 


RS applies to ... and specially designed components “required” therefor, for civil aircraft 


TSR: N/A Yes, except N/A for MT  


Related Controls: (1) See also 7E004, 7E101, 7E104, 7E191, and 7E994. (2) The 


“technology” related to 7A003.b, 7A005, 7A103.b, 7A105, 7A106, 7A115, 7A116, 


7A117, or 7B103 are subject to the export licensing authority of the U.S. Department of 


State, Directorate of Defense Trade Controls (see 22 CFR part 121). 


 7E003 STA(c)(1) N/A 7E003 for 7A004 and the MT portions of 7A001 to 7A003 (MT) 


Yes 7E003 for the non-MT portions of 7A001 to 7A003 


 STA(c)(2) N/A 7E003 for 7A004 and the MT portions of 7A001 to 7A003 (MT) 


Yes 7E003 for the non-MT portions of 7A001 to 7A003 


“Technology” ... for the repair, refurbishing or overhaul of ... 7A001 to 7A004 


MT applies to entire entry “technology for equipment controlled by 7A004 and for the  


MT portions of 7A001 to 7A003. 


TSR: N/A Yes, except N/A for MT  


Related Controls: See also 7E101, 7E102, and 7E994. This entry does not control 


maintenance “technology” directly associated with rated for calibration, removal or 


replacement of damaged or unserviceable LRUs and SRAs of a “civil aircraft” as 


described in „Maintenance Level 1' or „Maintenance Level II‟. 


 7E004 STA(c)(1) N/A portion of 7E004.b.5 also described in 7E104 (MT) 
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Yes 7E004.a, b.1-4,6, .c and portion of b.5 not described in 7E104 


STA(c)(2) N/A portion of 7E004.b.5 also described in 7E104 (MT) 


Yes 7E004.a, b.1-4,6, .c and portion of b.5 not described in 7E104 


MT applies to entire entry except 7E004.a.7 portion of 7E004.b.5 also described in  


7E104  


TSR: N/A Yes, except N/A for MT  


Related Controls: See also 7E001, 7E002, 7E101, 7E104 and 7E994. 


Items 
a. “Technology” “required” for the “development” or “production” of any of the 


following: 


a.1 ... operating at rated for frequencies ... 


a.5 Electric actuators ... specially designed rated for “primary flight control”; 


a.6 “Flight control optical sensor array” specially designed rated for implementing 


“active flight control systems” 


a.7 “DBRN” systems designed rated to navigate underwater ... 


c.3 Rotor blades incorporating ”variable geometry airfoils”, for use in systems using 
rated for individual blade control. 


7E101 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Technology”, not controlled by 7E003 or the USML, according to the General 


Technology Note for the “use” of equipment or “software” controlled by 7A001to 


7A006, 7A101 to 7A107, 7A115 to 7A117, 7B001, 7B002, 7B003, 7B101, 7B102, 


7B103, 7D002, 7D003, or 7D101 to 7D103 for MT reasons; or “technology”, according  


to the General Technology Note, for the “production” of “software”controlled by  


7D002, 7D003 or 7D101 to 7D103 for MT reasons. 


RS applies to ...specially designed components “required” therefor, for civil aircraft 


Related Controls:The relevant USML items are limited to “technology” related to 


“required” for the “use” of 7A003.b, 7A005, 7A103.b, 7A105, 7A106, 7A115, 7A116, 


the portion of 7A117 controlled by USML, software specifieed in the Related Controls 


paragraph of ECCN 7D101, 7D102.a, or 7D103 are subject to the export licensing 


authority of the U.S. Department of State, Directorate of Defense Trade Controls. (See 22 


CFR part 121.)  


7E102 STA(c)(1) N/A MT 


STA(c)(2) N/A 


“Technology” “required” for the “development” of protection of avionics ..., as follows 


Items 


a Design “technology” for shielding systems 


b Design “technology” for the configuration of hardened electrical circuits ... 


c Design “technology” for the determination of hardening criteria ... 


7E104 STA(c)(1) N/A ITAR 


STA(c)(2) N/A 
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Design “Technology” “required” for “development” of the integration of the flight 


control, guidance, and propulsion data into a flight management system, designed or 


modified “required” for “missiles”, for optimization of rocket system trajectory of 


“missiles”. (This entry is subject to the export licensing authority of the U.S. Department 


of State, Directorate of Defense Trade Controls. See 22 CFR part121. 


 7E191 STA(c)(1) N/A ITAR 


 STA(c)(2) N/A 


 7E994 STA(c)(1) N/A AT 


 STA(c)(2) N/A 


“Technology”, n.e.s., not controlled by 5E001, 5E101, 5E111, 6E001, 6E002, 6E101,  


7E001 to 7E004, 7E101, 7E102, or 7E104, “required” for the “development”, 


“production”, or “use” of navigation, airborne communication, and other avionics 


equipment. 
Related Controls: 


(Extraordinarily broad 7E994 is a candidate for deletion. It is not included 


in 742 Supplement 2, although it is included in the 744 Supplement 2 for controls 


on military end-use to China.). 







 


January 31, 2011 


Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 7 


8A001 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) N/A 8A001.b,c.d (STA exclusion) 


Yes 8A001.a, .e to .i except to Hong Kong 


(Only one (c)(2) country NS2 NLR) Submersible 


vehicles or surface vessels, as follows 


Related Controls: (1) ... (2) See also USML Category XX.  


Items 


a. Manned, untethered submersible vehicles designed rated to operate at depths ... 


b Manned, untethered submersible vehicles having rated for any of the following 


b.1 Designed to „operate autonomously‟ and having for a lifting capacity of all the 


following: 


b.2 Designed to operate at depths exceeding 1,000 m; or 


b.3 Having all of the following: 


b.3.a Designed to continuously „operate autonomously‟ for 10 hours or more; and 


c  Unmanned, tethered submersible vehicles designed rated to operate at depths 


exceeding 1,000 m and having for any of the following 


c.1 Designed for self-propelled maneuver using propulsion motors 


d Unmanned, untethered submersible vehicles having rated for any of the following 


d.1 Designed for deciding a course ... 


e Ocean salvage systems with rated for a lifting capacity ... and having for any of 


the following: 


e.1 Dynamic positioning systems capable of position keeping within 20 m of a given 


point ... 


e.2 Seafloor navigation and navigation integration systems, for depths exceeding 


1,000 m and with positioning accuracies to within 10 m of a predetermined point; 


f  Surface-effect vehicles (fully skirted variety) having rated for all of the 


following: 


f.1 Maximum design speed ... 


g Surface-effect vehicles (rigid sidewalls) with rated for a maximum design speed 


h Hydrofoil vessels with active systems rated for automatically controlling foil 


systems, with and for a maximum design speed ... 


i „Samall water plane area vessels‟ having rated for any of the following: 


i.1 Full load displacement exceeding 500 tonnes with and a maximum design speed 


i.2 Full load displacement exceeding 1,500 tonnes with and a maximum design speed 


... 


8A002 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


(GBS is a reasonable alternative to STA for Argentina (but 


not to Ukraine) for 8A002.e.2 civil end-use or i.2 if 5 degrees „freedom of 







 


movement‟. CIV is a reasonable alternative to STA for these sub-items if 


the export is for civil end-use and to a civil end-user in Ukraine.) STA(c)(2) N/A 


8A002.b, h, j, o.3, and p. (STA exclusion) 


Yes 8A002.a, c to g, i, k to n, o,1,2, q except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


(GBS is a reasonable alternative to STA for 8A002.e.2 civil 


end-use or i.2 if 5 degrees „freedom of movement‟ except to following 


(c)(2) countries not GBS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, 


Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative to STA for these 12 


countries, which are eligible for CIV if for civil end-use and civil end-user 


and for CIV-eligible 8A002.e.2 civil end-use or i.2 if 5 degrees „freedom 


of movement‟.) 


Marine systems, equipment and components, not controlled by 8A018, as follows 


(If 8A018 were revised as recommended, 8A002.g would 


become an empty box.) 


Related Controls: See also 2B007, 2B207, 2B997, 6A003, 6A203, 8A992, and USML  


Categories VI(e.f) and XIII(c)(1) and for underwater communications systems, see 


Category 5, Part 1 - Telecommunications. 8A002 does not control closed and semi-closed 


circuit (rebreathing) apparatus that is controlled under 8A018.a. See also 8A992 for self-


controlled underwater breathing apparatus that is not controlled by 8A002 or released for 


from control by the 8A002.q Note. 


Items 
a Systems, equipment, and components specially designed or modified “required”  


for submersible vehicles and designed rated to operate ..., as follows: 


a.4 ... Components manufactured from material specified controlled by 8C001; 


b Systems specially designed or modified “required” for the automated control of 


the motion of submersible vehicles controlled by 8A001, using navigation data, 


having rated for closed loop servo-controls and having for any of the following: b.1


 Enabling a vehicle to move within 10 m ... 


d.1.a Television systems ... having rated for a „limiting resolution‟ ... and specially 


designed or modified for remote operation ... 


d.1.b Underwater television cameras having rated for a „limiting resolution‟ ... 


d.1.c Low light level television cameras specially designed or modified rated for 


underwater use and having for all of the following 


d.2 Systems specially designed or modified rated for remote operation ... 


e Photographic still cameras specially designed or modified rated for underwater 


use below 150 m, with for a film format of 35 mm or larger,and having for any of 


the following: 


e.3 Automatic compensation control specially designed to permit for an underwater 


camera housing to be usable at depths exceeding 1,000 m 


f. Electronic imaging systems, specially designed or modified for underwater use, 


capable of storing digitally more than 50 exposed images. Reserved  
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Note: 8A002.f does not control digital cameras specially designed for 


consumer purposes, other than those employing electronic image multiplication 


techniques. 


N.B. For electronic imaging systems specially designed or modified rated  


for underwater use incorporating image intensifier tubes see 6A002.a.2.a,  


6A002.a.2.b, and 6A003.b.3 or incorporating “focal plane arrays” see 6A002.a.3.g 


and 6A003.b.4.c.  


(Deletion of sub-item f and Note and addition of N.B., 


except for substitution of specially designed or modified, agreed in 


Wassenaar December 2009.) 


g Light systems specially designed or modified rated for underwater use, as follows: 


g.1 Stroboscopic light systems capable of rated for a light output energy ... 


g.2 Argon arc light systems specially designed rated for use below 1,000 m 


h “Robots” specially designed rated for underwater use, controlled by using a 


dedicated computer control, and having any of the following 


h.2 The ability to exert Exertion of a force of 250 N or more, and using titanium 


based alloys or “composite” “fibrous or filamentary materials” in their structural 


members 


i Remotely controlled articulated manipulators specially designed or modified rated 


for use with submersible vehicles and having for any of the following 


i.2 Controlled by proportional master-slave techniques or by using a dedicated 


computer control, and having 5 degrees of „freedom of movement‟ or more 


j  Air independent power systems specially designed rated for underwater use, as 


follows 


j.1 Brayton or Rankine cycle engine air independent power systems having rated for  


any of the following: 


j.1.a Chemical scrubber or absorber systems specially designed to remove carbon 


dioxide, carbon monoxide and particulates ... 


j.1.b Systems specially designed to use a monoatomic gas ... 


j.1.c Devices or enclosures, specially designed for underwater noise reduction ... or 


special mounting devices for shock mitigation; or 


j.1.d Systems having rated for all of the following: 


j.1.d.1 Specially designed to pressurize the products of reaction or for fuel reformation; 


j.1.d.2 Specially designed to store the products of the reaction; and 


j.1.d.3 Specially designed to discharge the products of the reaction... 


j.2 Diesel cycle engine air independent systems having rated for all of the following: 


j.2.a Chemical scrubber or absorber systems, specially designed to remove ... 


j.2.b Systems specially designed to use a monoatomic gas; 


j.2.c Devices or enclosures, specially designed for underwater noise reduction in 


frequencies below 10 kHz, or special mounting devices for shock mitigation; and 


j.2.d Specially designed exhaust systems that do not exhaust continuously the products 
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of combustion; 


j.3 Fuel cell air independent power systems with rated for an output exceeding 2 kW 


and having for any of the following 
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j.3.a Devices of enclosures, specially designed for underwater noise reduction in 


frequencies below 10 kHz, or special mounting devices for shock mitigation; or 


j.3.b Systems having rated for all of the following: 


j.3.b.1 Specially designed to pressurize 


j.3.b.2 Specially designed to store 


j.3.b.3 Specially designed to discharge 


... j.4 Stirling cycle engine air independent power systems having rated for all of the 


following 


j.4.a Devices or enclosures, specially designed for underwater noise reduction in 


frequencies below 10 kHz, or special mounting devices for shock mitigation; and 


j.4.b Specially designed exhaust systems which discharge the products of combustion 


against a pressure of 100 kPa or more 


k Skirts, seals and fingers, having rated for any of the following 


k.1 Designed for cushion pressures of 3,830 Pa or more, operating in a significant 


wave height of 1.25 m (Sea State 3) or more and specially designed for surface 


effect vehicles (fully skirted variety)... 


k.2 Designed for cushion pressures of ... and specially designed for surface effect 


vehicles (rigid sidewalls) ... 


l Lift fans rated at more than 400 kW and specially designed for surface effect 


vehicles ... 
m ... hydrofoils, specially designed “required” for vessels controlled by 8A001.h 


n Active systems specially designed or modified “required” to control automatically 


the sea-induced motion of vehicles or vessels 


o.1 Water-screw propeller or power transmission systems, specially designed 


“required” for surface effect vehicles ... as follows: 


o.1.c Systems employing rated for pre-swirl or post-swirl techniques, for smoothing the 


flow into a propeller; 


o.1.e Power transmission shaft systems incorporating “composite” material components 


and capable of rated for transmitting more than 1 MW; 


o.2 Water-screw propeller, power generation systems or transmission systems, 


designed rated for use on vessels, as follows and for any of the following  


o.2.b Internally liquid-cooled electric propulsion engines with rated for a power output 


exceeding 2.5 MW, 


o.2.c “Superconductive” propulsion engines or permanent magnet electric propulsion 


engines, with rated for a power output exceeding 0.1MW 


o.2.d Power transmission shaft systems incorporating “composite” material components 


and capable of rated for transmitting more than 1 MW; 


o.3 Noise reduction systems designed rated for use on vessels of 1,000 tonnes 


displacement or more, as follows and for either of the following  


o.3.a Systems that attenuate underwater noise ....specially designed “required” for 


sound or vibration isolation and having rated for an intermediate mass exceeding 
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30% of the equipment to be mounted; 


o.3.b Active noise reduction or cancellation systems, or magnetic bearings, specially  


designed “required” and incorporating electronic control systems capable of rated  
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for actively reducing equipment vibration ... 


p Pumpjet propulsion systems having rated for a power output ... 


8A018 STA(c)(1) Yes 


STA(c)(2) Yes 


UN applies ... and Rwanda 


LVS: $5,000, except N/A for Rwanda 


Related Controls: See also 8A002, and 8A992, 9A002, and USML Category VI(e.f)  


Items 
a Closed and semi-closed circuit (rebreathing) apparatus, specially designed for 


military use, and specially designed components “required” therefor for use in the 


conversion of opencircuit apparatus to military use 


b.1 Diesel engines ... specially designed “required” for submarines and specially  


designed components “required” therefor; 


b.2 Electic motors specially designed “required” for submarines ... and specially  


designed components “required” therefor 


b.3 Nonmagnetic diesel engines, 50 hp and over, specially designed for military 


purposes with rated for nonmagnetic content in exceeds excess of 75 percent of 


total mass and specially designed components “required” therefor 


b.4  Submarine and torpedo nets; and specially designed components “required”  


therefor 


8A918 STA(c)(1) Yes to Argentina, South Korea, Ukraine 


(Only three (c)(1) countries RS2 LR) 


STA(c)(2) N/A 


Marine boilers 


UN applies ... and Rwanda... 


LVS: $5,000, except N/A for Rwanda 


Items 
a. Marine boilers designed to have rated for any of the following characteristics: 


b Components, parts, accessories, and attachments for the above “required” for  


8A918.a  


8A992 STA(c)(1) N/A AT 


STA(c)(2) N/A 


Vessels, marine systems or equipment, not controlled by 8A001, 8A002, or 8A018, or  


8A918, and specially designed parts components “required” therefor 


Related Controls: See also 8A002 and 8A018 USML Categories VI(f) and XX.  


Items 


a.1 Television systems ... having rated for a limiting resolution ... and specially  


designed or modified for remote operation with a submersible vehicle; or 
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a.2 Underwater television cameras having rated for a limiting resolution ... 


b Photographic still cameras specially designed or modified rated for underwater 


use, having for a film formate format of 35 mm or larger, and having for 
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autofocusssing autofocusing or remote focussing focusing specially designed for 


underwater use; 


c Stroboscopic light systems, specially designed or modified rated for underwater 


use, capable of and for a light output energy of more than 300 J per flash 


f  Vessels, n.e.s., including inflatable boats, and specially designed components 


therefor, n.e.s.; 


g Marine engines ... and submarine engines, n.e.s., and specially designed parts 


therefor, n.e.s.; 


h Other self-contained underwater breathing apparatus (scuba gear) and related 


equipment, n.e.s.; 


k Air compressors and filtration systems specially designed rated for filling air 


cylinders 


(Deletion of components from 8A992.f, marine engines and 


components from 8A992.g, and all of 8A992.iand .k would be consistent 


with 742 Supplement 2(c)(16-20) and with PRC military end-use 


controls.) 


8B001 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes 8A001 except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


Water tunnels having rated for a background noise ... and designed for measuring 


acoustic fields ... 


8C001 STA(c)(1) Yes to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA(c)(2) Yes 8A001 except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


„Syntactic foam‟ designed rated for underwater use and having for all of the following ... 


Items 


a Designed for marine depths exceeding 1,000 m; and 


8D001 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA to 


all (c)(1) countries except Ukraine for all of 8E001 except for 


8A001.b or .d or 8A002.o.3.b and to 17 of the 37 (c)(1) countries 


for 8A001.b or .d or 8A002.o.3.b) 


STA(c)(2) N/A “development” or “production” of 8A001.b,c,d or 


8A002.b,h,j, o.3, .p 


(STA exclusion) 


Yes “development”, “production”, or “use” of 8A001.a, .e to .i or 
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8A002.a, .c to .g, .i, .k to..n, .o.1,2, .q or 


“use” of 8A001.b,c,d or 8A002.b,h,j, o.3, .p 


except to Hong Kong 
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(Only one (c)(2) country NS2 NLR) 


(TSR is a reasonable alternative to STA for 


all of 8D001 except for 8A001.b or .d or 8A002.o.3.b (which are 


also excepted from STA-eligibility), except to the following (c)(2) 


countries not TSR-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.) 


“Software” specially designed or modified “required” for the “development”, 


“production”, or “use” of equipment or materials, controlled by 8A (except 8A018, 


8A918, or 8A992), 8B, or 8C 


TSR: Yes, except for exports or reexports to destinations outside of ... of “software” 


specially designed “required” for the “development” or “production” of equipment 


controlled by 8A001.b, 8A001.d, or 8A002.o.3.b. 


Related Controls: N/A See also 8D992 and USML Category VI(g).  


 8D002 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA to 


all (c)(1) countries except Ukraine for all of 8D002) 


 STA(c)(2) N/A (STA exclusion) 


(TSR is a reasonable alternative to STA for 


all of 8D002 to all (c)(2) countries except the following twelve, 


which are not TSR-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.) 


Specific “software” specially designed or modified “required” for the “development”, 


“production”, repair, overhaul or refurbishing (re-machining) of propellers specially  


designed rated for underwater noise reduction 


Related Controls: See also 8D018, 8D992, and USML Category VI(g). 


 8D018 STA(c)(1) Yes 


 STA(c)(2) Yes 


“Software” “required” for the “development”, “production”, or “use” of 8A018.  


(To conform with WML 21.a.) 


 NS appliesto entire entry NS Column!  


Related Controls: See also 8D992, 9D001 to 9D004, and USML Category VI(g).  


8D992 STA(c)(1) N/A AT 


 STA(c)(2) N/A 


“Software”, not controlled by 8D001, 8D002, or 8D018, specially designed or modified 


“required” for the “development”, “production”, or “use“ of equipment controlled by 


8A992 
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(Deletion of “software” for 8A992.i and .k would be 


consistent with 742 Supplement 2(c)(16-20) and with PRC military end-


use controls.) 
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 8E001 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA to 


all (c)(1) countries except Ukraine for all of 8D001 except for 


8A001.b or .d or 8A002.o.3.b and to 17 of the 37 (c)(1) countries 


for 8A001.b or .d or 8A002.o.3.b) 


 STA(c)(2) N/A 8E001 for 8A001.b,c,d or 8A002.b,h,j, o.3, .p 


(STA exclusion) 


Yes 8E001 for 8A001.a, .e to .i or 


8A002a, .c to .g, .i, .k to..n, .o.1,2, .q 


except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


(TSR is a reasonable alternative to STA for 


all of 8E001 except for 8A001.b or .d or 8A002.o.3.b (which are 


also excepted from STA-eligibility), except to the following (c)(2) 


countries not TSR-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan.) 


“Technology”, not controlled by 8A018, ... for the “development” or “production” of 


equipment or materials controlled by 8A (except 8A018, 8A918, or 8A992), 8B or 8C. 


Related Contreols: N/A See also 8E992 and USML Category VI9(g)  


 8E002 STA(c)(1) Yes 


(TSR is a reasonable alternative to STA to 


all (c)(1) countries except Ukraine for all of 8E002) 


 STA(c)(2) N/A 8E002.a (STA exclusion) 
Yes 8E002.b  


except to Hong Kong 


(Only one (c)(2) country NS2 NLR) 


(TSR is a reasonable alternative to STA for 


all of 8E002 except to the following (c)(2) countries not TSR-


eligible: Armenia, Azerbaijan, Cambodia, Georgia, Kazakhstan, 


Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan.) 


Other “technology”, not controlled by 8E001 or 8E018, as follows ... 


Related Controls: See also 8E992 and USML Category VI(g).  


Items 


a “Technology” “required” for the “development”, “production”, repair, overhaul or 


refurbishing (re-machining) of propellers specially designed rated for underwater 


noise reduction; 


b “Technology” “required” for the overhaul or refurbishing of equipment controlled 


by 8A001, 8A002.b, 8A002.j, 8A002.o or 8A002.p 


 8E018 STA(c)(1) Yes 
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 STA(c)(2) Yes 
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“Technology” “required” for the “development”, “production”, or “use” of 8A018.  


(To conform with WML 22.) 


NS applies to entire entry NS Column!  


Related Controls: See also 8E992, and USML Category VI(g).  


8E992 STA(c)(1) N/A AT 


STA(c)(2) N/A 


“Technology”, not controlled by 8E001, 8E002, or 8E018, “required” for the 
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“development”, “production”, or “use” of equipment controlled by 8A992 


(Deletion of “technology” for 8A992.iand .k would be consistent with 742 


Supplement 2(c)(16-20) and with PRC military end-use controls.) 







 


 


January 31, 2011 


Recommended STA Texts and “Positive List” CCL and USMLRevisions: CCL Category 9 


9A001 STA (c)(1) N/A MT 


Yes not MT 
STA (c)(2) N/A MT 


Yes not MT 
Aero gas turbine engines incorporating any of the “technologies controlled by 9E003.a, 


as follows 


(Deleted language is because 9A001.b is not based on incorporation of 


9E003.a technologies.) 


b Designed Rated to power an aircraft designed to cruise at Mach 1 or higher, for 


more than 30 minutes. 


9A002 STA (c)(1) Yes to Argentina and Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA (c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 NLR) 


„Marine gas turbine engines‟ ... and specially designed assemblies and components 


“required” therefor. 


9A003 STA (c)(1) Yes to Argentina and Ukraine 


(Only two (c)(1) countries NS2 LR) 


STA (c)(2) Yes to all (c)(2) countries except Hong Kong 


(Only one (c)(2) country NS2 NLR) 


Specially designed assemblies and components, incorporating any of the “technologies” 


controlled by 9E003.a, for gas turbine engine propulsion systems and having any of the 


following: Components “required” for engines controlled by 9A001.a  
a.  Controlled by 9A001; or 


 
b.  Whose design or production origins are either countries in Country Group D:1 or 


unknown to the manufacturer. 


9A004 STA (c)(1) N/A MT 


Yes not MT 
STA (c)(2) N/A MT 


Yes not MT 
Space launch vehicles and “space craft”, not controlled by USML Categories IV or XV  


MT applies to portion of 9A004 also described in 9A104  


Related Controls: ... (7) The relevant portions of USML are limited to Category IV  


“missiles” and to Category IV and Category XIV(d)(4) UAVs rated for “range” of 300  


km or greater and “payload” of 500 kg or greater (8) ECCN 9A104 controls rockets rated 


for a “range” of 300 km or greater and a “payload” of less than 500 kg.  







9A012 STA (c)(2) N/A MT4 


 Yes not MT 


 STA (c)(2) N/A MT 


 


Yes not MT 


Liquid rocket propulsion systems, not controlled by USML Category IV, containing any 


of the systems or components controlled by 9A006. (These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.)  


MT applies to portion of 9A005 also described in 9A105  


Related Controls: The relevant portion of USML Category IV is limited to liquid  


propellant rocket engines “required” for “missiles” having a total impulse caqpacity of 


1.1 x 106 Ns or greater.  


9A006 STA (c)(1) N/A MT 


Yes not MT 
STA (c)(2) N/A MT 


Yes not MT 


Systems and components , not controlled by USML Category IV, specially designed 


“required” for liquid rocket propulsion systems. (These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.)  


(Assumes 9A006 expanded to include Wassenaar 9.A.6.a though .h, changing 


specially designed to “required” in .a and ..g.) 


MT applies to portion of 9A006 also described in 9A106  


Related Controls: The relevant portion of Category IV is limited to thrust vector control 


systems “required” for liquid propellant rocket engines for “missiles”:  


9A007 STA (c)(1) N/A MT 


Yes not MT 
STA (c)(2) N/A MT 


Yes not MT 
Solid rocket propulsion systems , not controlled by USML Category IV. (These items are 


subject to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Controls. See 22 CFR part 121.)  


(Assumes 9A007 expanded to include Wassenaar 9.A.7.a though .e and Technical 


Note.) 


MT applies to portion of 9A007 also described in 9A107  


Related Controls: The relevant portion of Category IV is limited to solid propellant  


rocket engines, “required” for “missiles” having total impulse capacity equal to or greater 


than 1.1 x 106 Ns.)  


9A008 STA (c)(1) N/A MT 
Yes not MT 


STA (c)(2) N/A MT 
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Yes not MT 


Components specially designed “required” for solid rocket propulsion systems. (These 


items are subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Controls. See 22 CFR part 121.)  


MT applies to portion of 9A008 also described in 9A108.  


Related Definitions: „Insulation‟ is intended to be applied to the components of a rocket 


motor, i.e., the case, nozzle inlets, case closures, includes curex or semi-cured  


compounded rubber sheet stock containing an insulating or refractory material. It may  


also be incorporated as stress relief boots or flaps.  


(Assumes 9A008 expanded to include Wassenaar 9.A.8.a though .d, including 


Technical Notes for .a and .b.) 


9A009 STA (c)(1) N/A MT 


Yes not MT 


STA (c)(2) N/A MT 


Yes not MT 
Hybrid rocket propulsion systems . (These items are subject to the export licensing 


authority of the U.S. Department of State, Directorate of Defense Trade Controls. See 22 


CFR part 121.)  


(Assumes 9A009 expanded to include Wassenaar 9.A.9.a and .b) 


MT applies to portion of 9A009 also described in 9A109.  


9A010 STA (c)(1) N/A MT 


Yes not MT 
STA (c)(2) N/A MT 


Yes not MT 
Specially designed components, systems and structures “required” .for launch vehicles, 


launch vehicle propulsion systems or “spacecraft” (These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.)  


MT applies to portion of 9A010 also described in 9A110 or 9A105.  


(Assumes 9A010 expanded to include Wassenaar 9.A.10.a though .d, changing 


specially designed to “required”..) 


STA (c)(1) N/A MT 


Yes not MT 
STA (c)(2) N/A MT 


Yes not MT 
Ramjet, scramjet or combined cycle engines and specially designed components 


“required” therfor. (These items are subject to the export licensing authority of the U.S. 


Department of State, Directorate of Defense Trade Controls. See 22 CFR part 121.)  


MT applies to portion of 9A011 also described in 9A111.  
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Yes not MT 


Nonmilitary “unmanned aerial vehicles,” (“UAVs”), associated systems, equipment and 


components, not controlled by USML Category VIII, as follows 


MT applies to nonmilitary unmanned air vehicles (UAVs) and remotely piloted vehicles 


(RPVs) that are capable of rated for a maximum range of at least “range” of 300 


kilometers or greater regardless of payload 


(To conform with MTCR 19.A.2. RPVs are a subset of UAVs.) 


Unit ..Equipment in number; parts and accessories components in $ value 


Related Controls: (1) See the U.S. Munitions List Category VIII (22 CFR part 121. Also 


see sections 744.3 and 744.6 of the EAR. (2) The relevant portion of Category VIII is  


limited to UAVs rated for delivering at least a 500 kg “payload” to a “range“of at least  


300 km.  


Items: 
a.1 An Rated for autonomous flight control and navigation capability ... 


a.2 Capability of Rated for controlled flight ... 


b.1 Equipment specially designed “required” for remotely controlling ... 


b.2 Systems for navigation, attitude, guidance or control, other than those not  


controlled in Category 7 and specially designed to provide “required” for  


providing autonomous flight control or navigation capability to “UAVs” 


controlled by 9A012.a 


b.3 ... specially designed to convert “required” for converting ... 


b.4 ... specially designed or modified to propel “required” for propelling. 


9A018 STA (c)(1) Yes 


STA (c)(2) Yes 9A018.a and .b to Albania  


(Albania is only (c)(2) country RS2 NLR.) 


Yes 9A018.c,d,e,f to all (c)(2) countries except Hong Kong 


Equipment on the Wassenaar Arrangement Munitions List, not controlled by USML  


Categories VII or XIII  


(Assumes relevant portions of Categories VII, IX, and XIII are revised to 


cover only the recommended revision of 9A018 Related Controls below, at which 


time this Related Controls section (1) would be deleted. 


.. UN applies ... and Rwanda  


Unit: Equipment in number; parts and accessories components in $ value 


Related Controls: (1) The relevant portions of USML Categories VII, IX, and XIII are  


limited to (a) Parachute systems designed rated for use in dropping military equipment, 


braking military “aircraft”, slowing spacecraft descent, or retarding weapons delivery; (b) 


Instrument flight trainers for combat simulation; and (c) military ground armed or 


armored vehicles and parts and components specific thereto described in 22 CFR part 121  


Category VII “required” therefor; and allwheel drive vehicles capable of offroad use 


that have been armed or armored with articles described in 22 CFR part 121 Category 







 2 


 


XIII (see 770.2(h) - interpretation 8) are all subject to the export licensing jurisdiction of 


the U.S. Department of State, Directorate of Defense Trade Controls. (2) See also 9A001, 


9A003, 9A991, 9A992.. 


a.3 Specially designed component parts Components “required” therefor. 


b Ground transport vehicles (including trailers) and parts and component “required” 


therefor designed or modified for noncombat military use and unarmed allwheel 


drive vehicles capable of offroad use which have been manufactured or fitted  


with materials to provide having ballistic protection to level III (National Institute 


of Justice standard 0208.02, September 1985) or better (see 770.2(h)  


Interpretation 8)  


c. Pressure refuelers, pressure refueling equipment, equipment specially designed to 


facilitate “required”  


for operations in 


confined areas; and 


ground equipment  


developed specially 


for military “aircraft” 


and specially  


designed parts and  


accessories, n.e.s. and 


components  


“required” therefor; 


d Pressurized breathing equipment specially designed “required” for use in military 


unpressurized “aircraft” 


e Military parachutes and complete canopies, harnesses, and platforms and 


electronic release mechanisms therefor for parachutes, except such types as are in 


normal sporting use; 


f. Military instrument flight trainers, except for combat simulation civil “aircraft”; 


and components and accessories specially designed for such equipment.”required  


therefor  


9A101 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Turbojet and tubofan engines, other than those not controlled by 9A001, as follows 


Related Controls: 9A101.b controls only engines for nonmilitary unmanned air vehicles 


(UAVs) or remotely piloted vehicles (RPVs), and does not control other engines designed 


or modified for use in “missiles”, which are subject to the export licensing authority of 


the U.S. Department of State, Directorate of Defense Trade Controls (see 22 CFR part  


121). 


b Engines.designed or modified for use in rated for “missiles” or unmanned aerial 


vehicles rated for a “range” of 300 kilometers or greater, regardless of thrust or 


specific fuel consumption. 


(It is believed that there are no engine characteristics 
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peculiarly responsible for such use which would warrant ITAR 


jurisdiction.) 


9A102  STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


„Turboprop engine systems‟ specially designed “required” for UAVs rated for a “range” 


of 300 km or greater and specially designed components “required” therefor, having a  


maximum power greater than 10 kW (achieved uninstalled at sea level standard  


conditions), excluding civil certified engines.  


Related Definitions: „Turboprop engine system‟ incorporates turboshaft engines and  


power transmission systems to transfer the power to a propeller.  


9A103 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


Liquid propellant tanks specially designed rated for the propellants controlled in by 


1C011, 1C111 or other liquid propellants used in rated for “missiles.” (These items are 


subject to the export licensing authority of the U.S. Department of State, Directorate of 


Defense Trade Controls. See 22 CFR part 121.)  


(It is believed that there are no tank characteristics peculiarly responsible 


for such use which would warrant ITAR jurisdiction.) 


9A104 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


Sounding rockets, capable of a range of at least 300 km Rocket systems, not controlled  


by ECCN 9A004 or by USML Category IV, rated for a “range” of 300 kilometers or  


greater. (These items are subject to the export licensing authority of the U.S. Department 


of State, Directorate of Defense Trade Controls. See 22 CFR part 121.)  


Related Controls: (1) The relevant portions of USML are limited to Category IV  


“missiles” and to Category IV and Category XV(d)(4) UAVs rated for “range” of 300 km 


or greater and “payload” of 500 kg or greater. (2) See also ECCN 9A191.  


9A105 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


Liquid propellant rocket engines, not controlled by ECCN 9A005 or USML Category IV, 


“required” for rockets or UAVs rated for a “range” of 300 km or greater and having a  


total impulse capacity of 8.41 x 105 Ns or greater. (These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.)  


Related Controls: The relevant portion of USML Category IV is limited to liquid  


propellant rocket engines “required” for “missiles” having a total impulse capacity of 1.1  


x 106 Ns or greater.  







 


 


9A106 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 
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Systems or components other than those not controlled by 9A006 or by USML Category  


IV, usable in “missiles” “required” for liquid propellant rocket engines for “missiles”, as 


follows These items are subject to the export licensing authority of the U.S. Department 


of State, Directorate of Defense Trade Controls. See 22 CFR part 121.) 


Unit: Equipment and components in number; parts and accessories in $ value.. 


Related Controls: Items described in 9A106.a, b, and c are subject to the export licensing 


authority of the U.S. Department of State, Directorate of Dcfense Trade Controls (See 22  


CFR part 121). (1) The relevant portion of Category IV is limited to thrust vector control  


ystems “required” for liquid propellant rocket engines for “missiles” (2) See also ECCN  


9A191.  


Items 


a. Ablative liners for thrust or combustion chambers  


b. R o c k e t  n o z z l e s  
c. Thrust vector control sub-systems 


Technical Note: Examples ... 9A106.c includes ... 


d Liquid and slurry propellant (including oxidizers) control systems, and specially 


designed components “required” therefor, designed or modified rated to operate 


in vibration environments greater than 10g rms between 20 Hz and 2000 Hz 


Note: The only servo valves and pumps controlled by 9A106.d are the following: 


a. Servo valves designed rated  for ... 


b Pumps, for liquid propellants, with rated for shaft speeds ... 


c Flight control servo valves designed or modified for use in “required” for  


“missiles” and designed or modified rated to operate in a vibration 


environment greater than 10g rms over the entire range between 20 Hz and 


2kHz 


9A107 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


Solid propellant rocket engines, usable in “required” for rockets with a range capability  


rated for a “range” of 300 km or greater, other than those not controlled by 9A007 or  


USML Category IV, having total impulse capacity equal to or greater than 8.41 x 105 Ns, 


but less than 1.1 x 106 These items are subject to the export licensing authority of the 


U.S. Department of State, Directorate of Defense Trade Controls. See 22 CFR part 121.)  


Related Controls: The relevant portion of Category IV is limited to solid propellant  


rocket engines, “required” for “missiles” having total impulse capacity equal to or greater 


than 1.1 x 106 Ns.)  


9A108 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


Solid rocket propellant components Rocket motor cases, „insulation‟ components and  


nozzles therefor “required” for solid propellant, other than those controlled by 9A008 , 


usable in rockets with a range capability rated for a “range” of 300 km or greater, not  







 


 


controlled by 9A008 . These items are subject to the export licensing authority of the 
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Related Definitions: „Insulation‟ is intended to be applied to the components of a rocket 


motor, i.e., the case, nozzle inlets, case closures, includes curex or semi-cured  


compounded rubber sheet stock containing an insulating or refractory material. It may  


also be incorporated as stress relief boots or flaps.  


9A109 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Hybrid rocket motors, usable in “required” for rockets with a range capability rated for a 


“range” of 300 km or greater, other than those not controlled by 9A009 and specially  


designed components “required” therefor. These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.) 


9A110 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Composite structures, laminates and manufactures thereof, other than those not controlled 


by entry 1A002 or 9A010, specially designed “required” for use in “missiles” or the 


subsystems coontrolled by entries 9A005, 9A007, 9A105.a, 9A106 to 9A108, 9A116, or 


9A119 “missile subsystems”  


Related Controls: (1) See also 1A002. (2) “composite” structures, laminates, and 


manufactures thereof, specially designed for use in missile systems are under the 


licensing authority of the Directorate of Defense Trade Controls, U.S. Department of 


State, except thosespecially designed for nonmilitary unmanned air vehicles controlled 


by 9A012. 


9A111 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Pulse jet Ramjet/scramjet/pulsejet/combined cycle engines, not controlled by 9A011  


usable in “required” for  rockets, missiles, or unmanned aerial vehicles capable of 


achieving rated for a “range” equal to or greater than 300 km, and specially designed 


components “required” therefor. These items are subject to the export licensing 


authority of the U.S. Department of State, Directorate of Defense Trade Controls. See 22 


CFR part 121.) 


9A120 9A112 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Complete unmanned aerial vehicles, not specified in controlled by 9A012 or by USML  


Category VIII, having all of the following as follows  


Unit: Equipment in number; parts and accessories in $ value 


Related Controls: (1) See ECCB 9A012 or the U.S. Munitions List Category VCIII (22  


CFR part 121), Also see ECCN 2B352.h for controls on certain spraying or fogging 


systems and components therefor, specially designed or modified for fitting to aircraft, 
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“lighter than air vehicles,” or on “UAVs.” (2) The relevant portion of USML Category  


VIII is limited to UAVs rated for delivering at least a 500 kg “payload” to a “range” of at 
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least 300 km.  


Items:Revise to read: 


a. Rated for a “range” equal to or greater tan 300 km; or 


b. Having all of the following:  


b.1 Having any of the following:  


b.1.a Rated for autonomous flight control and navigation; or  


b.1.b Rated for controlled flight out of the direct vision range of a human operator; and 


b.2 Having any of the following:  


b.2.a Incorporating an aerosol dispensing system/mechanism with a capacity greater  


than 20 liters; or 


b.2.a Rated to incorporate an aerosol dispensing system/mechanism with a capacity  


greater than 20 liters.  


9A115 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Apparatus, and devices, and vehicles not controlled by USML Categories IV and VII,  


designed or modified “required” for the transport, handling, control, activation and or 


launching of rockets, missiles, and unmanned aerial vehicles capable of achieving rated  


for a “range” equal to or greater than 300 km. These items are subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.)  


Related Controls: The relevant portions of Categories IV and VII are limited to apparatus,  


devices, and vehicles “required” for the transport, handling, control, activation or 


launching of “missiles”.  


9A116 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Reentry vehicles, usable in “required” for “missiles”, and equipment designed or 


modified “required” therefor, not controlled by USML Category IV, as follows. These 


items are subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Controls. See 22 CFR part 121.)  


Related Controls: The relevant USML Category IV items are limited to reentry vehicles 


“required” for “missiles”  


Items 


a Heat shields, and components “required” therefor, fabricated of ceramic or  


ablative materials;  


b Heat sinks, and components “required” therefor, fabricated of light-weight high  


heat capacity materials;  


c Electronic equipment “required” for reentry vehicles.  


9A117 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Staging mechanisms, separation mechanisms, and interstages therefor,, usable in 


“required” for “missiles”..These items are subject to the export licensing authority of the 
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U.S. Department of State, Directorate of Defense Trade Controls. See 22 CFR part 121.) 


9A118 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


Devices to regulate combustion of ramjet/scramjet/pulsejet/combined cycle engines 


which are usable in rockets with a range capability greater than “required” for UAVs  


rated for a “range” of 300 km or greater, controlled by 9A011 or 9A111. These items 


are subject to the export licensing authority of the U.S. Department of State, Directorate 


of Defense Trade Controls. See 22 CFR part 121.)  


9A119 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


Individual rocket stages, not controlled by USML Category IV, usable in “required” for 


rockets or UAVs with a range capability greater than rated for a “range” of 300 km or 


greater, other than those controlled by 9A005, 9A007, 9A009, 9A105, 9A1107, and 


9A109. These items are subject to the export licensing authority of the U.S. Department 


of State, Directorate of Defense Trade Controls. See 22 CFR part 121.)  


Related Controls: The relevant portion of Category IV is limited to individual rocket 


stages “required” for “missiles.”  


9A121 STA (c)(1) N/A (ITAR) 


STA (c)(2) N/A 


Weapon or warhead safing, arming, fuzing, and firing mechanisms “required” for 


“missiles”. (These items are subject to the export licensing authority of the U.S.  


Department of State, Directorate of Defense Trade Controls. See 22 CFR part 121.)  


9A191  STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


ECCNs 9A101, 9A103 to 9A112, 9A115 to 9A119, 9A121 with “range” in the definition 


of “missiles” revised to between 25 and 300 km to China or between 150 and 300 km to  


Iraq. 


9A980 STA (c)(1) Yes to Argentina, Austria, Finland, Ireland, South Korea, Sweden, 


Switzerland, and Ukraine (CC1 NLR to all other (c)(1) countries) 


STA (c)(2) N/A 


Nonmilitary mobile crime science laboratories; and parts and accessories, n.e.s., 


9A990 STA (c)(1) N/A (AT only)  


STA (c)(2) N/A 


Diesel engines, n.e.s., and tractors and specially designed parts therefor, n.e.s. as follows  


(See List of Items controlled)  


(742 Supplement 2(c)(7,8) do not control parts.) 


a Diesel engines, n.e.s., for trucks, tractors, and automotive applications “required” 


for tank transporters, of continuous brake horsepower of 400 BHP (298 kW) or 
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greater ... 


b Off-highway wheel tractors of carriage capacity 9 mt (20,000 lbs) or more and 


parts and accessories, n.e.s. 


c On-highway tractors, with single or tandem rear axles rated for 9mt per axel axle 


(20,000 lbs) or greater and specially designed parts. 


9A991 STA (c)(1) N/A (AT plus China military use; but China is not a (c)(1) country) 


STA (c)(2) N/A 


“Aircraft”, n.e.s. not controlled by USML Category VIII, and gas turbine engines, not 


controlled by 9A001 and 9A018, 9A101 , or USML Category VIII, and parts and 


components, n.e.s “required” therefor, as follows (see List of Items controlled)  


UN applies ... and Rwanda 


Related Controls: (1) ... Technology specific to “required” for the development and 


production of QRS11 sensors remains subject to the licensing jurisdiction of the 


Department of State. (2) The other relevant portions of USML Category VIII are limited 


to aircraft “required” for gunnery, bombing, rocket or missile launching, surveillance,  


reconnaissance, refueling, aerial mapping, cargo dropping, or personnel dropping.  


Items: 


a Military “aircraft”, demilitarized (not specifically equipped or modified for 


military operation), as follows: ... 


b Civil “aircraft” 


c Aero gas turbine engines and specially designed parts components “required”  


therefor 
Note: 9A991.c does not control aero gas turbine engines that are destined 


for use in rated for civil “aircraft” and that have been in use in bona fide civil  


“aircraft” for more than eight years. If they have been in use in bona fide civil  


“aircraft” for more than eight years, such engines are controlled under 9A991.d. 


d Aircraft parts and components, n.e.s. Components “required” for “aircraft.”  


e Pressurized aircraft breathing equipment, n.e.s.; and specially designed parts 


therefor, n.e.s. and components “required” therefor. 


(9A018.d may make 9A991.e redundant, except for components.) 


9A992 STA (c)(1) N/A (AT only)  


STA (c)(2) N/A 


(9A992 is covered by 9A018.e.if revised as recommended.) 


9B001 STA (c)(1) N/A MT portion 


Yes Non-MT to Ukraine 
(Ukraine only (c)(1) country not GBS NLR) 


STA (c)(2) N/A 9B001.b (STA exclusion) 


N/A MT portion of 9B001.a 


Yes non-MT portion of 9B001.a 


(GBS is available for non-MT portions of both 9B001.a and 


9B001.b to all (c)(2) countries except following twelve countries not 
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GBS-eligible: Armenia, Azerbaijan, Cambodia, Georgia, Kazakhstan, 


Kyrgyzstan, Laos, Moldova, Mongolia. Tajikistan, Turkmenistan, 


Uzbekistan. 


CIV is available for non-MT portion of 8B001 to these 12 


countries, which are eligible for CIV if for civil end-use and civil end-


user.) 


Equipment, tooling and fixtures, specially designed “required” for manufacturing gas 


turbine blades, vanes, to tip shroud castings, as follows 


MT applies only to equipment for engines that meet the characteristics described in 


9A001 portion of 9B001 for “production equipment” or “production facilities” “required” 


for “missile propulsion components, equipment, or materials”  


(To conform with MTCR 3.B.1 and 3.B.2.) 


Related Controls: (1) For specially designed production equipment of systems, 


subsystems and components controlled by 9A005 to 9A009, 9A011, 9A101, 9A105 to 


9A109, 9A111, and 9A116 to 9A119 usable in “missiles” see 9B115 See 9B115 for 


“production equipment” or 9B116 for “production facilities” “required” for “missiles”,  


“missile subsystems”, or “missile propulsion components, equipment, or materials”, (2)  


See also 9B002, 9B003, 9B004, 9B009, and 9B991 


Related Definitions: N/A “Missile propulsion components, equipment, or materials”:  


(MTCR context) Cat 9:  


Gas turbine engines, controlled by:  
9A001 for MT reasons or 


9A101;  


Liquid propellant tanks controlled by ECCN 9A103,;  


Rocket motor cases, „insulation‟ components, and nozzles, liquid nd slurry propellant 


control systems, and rocket motor case „interior lining‟ and „insulation‟ material,  


controlled by: :  
9A006 or 9A008 for MT reasons or  


9A106 or 9A108;  


Hybrid rocket motors controlled by:  
9A009 for MT reasons or 


9A109;  


Ramjet/scramjet/pulsejet/combined cycle engines and devices to regulate their 


combustion, controlled by:  
9A011 for MT reasons or 


9A111 or 9A118;  


Staging mechanisms, separation mechanisms, and interstages therefor controlled by  


ECCN 9A117  


9B002 STA (c)(1) N/A MT portion 


Yes Non-MT to Argentina, Ukraine 


(Only two (c)(1) countries NS2 LR.. 


Argentina is GBS-eligible. Ukraine is not GBS-eligible but is CIV 


eligible if to civil end-use and civil end-user.)y not GBS NLR) 
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STA (c)(2) N/A MT portion 


Yes Non-MT to all except Hong Kong 


(Only one (c)(2) country is NS2 NLR) 


(GBS is a reasonable alternative to STA for 


non-MT portion of 9B002 except to following twelve (c)(2) 


countries not GBS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative STA for 


these 12 countries, which are eligible for CIV if for civil end-use 


and civil end-user.) 


On-line (real time) control systems... specially designed “required” for ... 


MT applies only to equipment for engines that meet the characteristics described in 


9A001 portion of 9B001 for “production equipment” or “production facilities” “required” 


for “missile propulsion components, equipment, or materials”  


LVS: $3,000, except for N/A for MT N/A  


(GBS permits export without dollar limit.) 


Related Controls: N/A See also 9B001, 9B003, 9B004, 9B009, 9B115, 9B116, 9B991.  


9B003 STA (c)(1) N/A MT portion 


Yes Non-MT to Ukraine 


(Only two (c)(1) countries NS2 LR.. 


Argentina is GBS-eligible. Ukraine is not GBS-eligible but is CIV 


eligible if to civil end-use and civil end-user.)y not GBS NLR) 


(Ukraine only (c)(1) country not GBS NLR) 


STA (c)(2) N/A MT portion 


Yes Non-MT to all except Hong Kong 


(Only one (c)(2) country is NS2 NLR) 


(GBS is a reasonable alternative to STA for 


non-MT portion of 9B002 except to following twelve (c)(2) 


countries not GBS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative STA for 


these 12 countries, which are eligible for CIV if for civil end-use 


and civil end-user.) 


Equipment specially designed “required” for the “production” or test of gas turbine brush 


seals designed rated to operate ... and specially designed components “required” or 


accessories therefor. 


MT applies only to equipment for engines that meet the characteristics described in 


9A001 portion of 9B001 for “production equipment” or “production facilities” “required” 


for “missile propulsion components, equipment, or materials”  


(To conform with MTCR 3.B.1 and 3.B.2.) 


LVS: $3,000, except for N/A for MT N/A  


(GBS permits export without dollar limit.) 
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Related Controls: See also 9B001, 9B002, 9B004, 9B009, 9B115, 9B116, 9B991.  


9B004 STA (c)(1) N/A MT portion 


Yes Non-MT to Ukraine 


(Only two (c)(1) countries NS2 LR.. 


Argentina is GBS-eligible. Ukraine is not GBS-eligible but is CIV 


eligible if to civil end-use and civil end-user.)y not GBS NLR) 


STA (c)(2) N/A MT portion 


Yes Non-MT to all except Hong Kong 


(Only one (c)(2) country is NS2 NLR) 


(GBS is a reasonable alternative to STA for 


non-MT portion of 9B002 except to following twelve (c)(2) 


countries not GBS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative STA for 


these 12 countries, which are eligible for CIV if for civil end-use 


and civil end-user.) 


MT applies only to equipment for engines that meet the characteristics described in 


9A001 portion of 9B001 for “production equipment” or “production facilities” “required” 


for “missile propulsion components, equipment, or materials”  


(To conform with MTCR 3.B.1 and 3.B.2.) 


LVS: $3,000, except for N/A for MT N/A  


(GBS permits export without dollar limit.) 


Related Controls: N/A See also 9B001, 9B002, 9B003, 9B009, 9B115, 9B116, 9B991.  


9B005 STA (c)(1) N/A MT 


Yes Non-MT 


STA (c)(2) N/A MT 


Yes Non-MT 
On-line (real time) control systems ...specially designed for use with “required “ for any 


of the following 


MT applies to portion of 9B005 also described in 9B105  


Related Controls: See also 9B007, 9B105, 9D004.a, 9E003.b.1  


a. Wind tunnels designed rated for speeds of Mach 1.2 or more; 


Note: 9B005.a does not control wind tunnels specially designed rated for ... 


c Wind tunnels or devices ... capable of rated for simulating ... 


9B006 STA (c)(1) N/A MT 


Yes Non-MT to Argentrina, Ukraine 


(Only two (c)(1) countries NS2 LR.. 


Argentina is GBS-eligible. Ukraine is not GBS-eligible but is CIV 


eligible if to civil end-use and civil end-user.)y not GBS NLR) 
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STA (c)(2) N/A MT 


Yes Non-MT to all except Hong Kong 


(Only one (c)(2) country is NS2 NLR) 


(GBS is a reasonable alternative to STA for 


non-MT portion of 9B002 except to following twelve (c)(2) 


countries not GBS-eligible: Armenia, Azerbaijan, Cambodia, 


Georgia, Kazakhstan, Kyrgyzstan, Laos, Moldova, Mongolia. 


Tajikistan, Turkmenistan, Uzbekistan. 


CIV is a reasonable alternative STA for 


these 12 countries, which are eligible for CIV if for civil end-use 


and civil end-user.) 


Acoustic vibration test equipment capable of rated for ... and specially designed quartz 


heaters “required” therefor 


MT applies to portion of 9B006 also described in 9B106  


LVS: $3,000 N/A  


(GBS permits export without dollar limit.) 


Related Controls: See also 2B116, 9B007, 9B106, and 9B990. Note that some items in 


9B006 may also be controlled under 9B106 


(As in other potential overlap situations, 9B106 should not control what is 


controlled by 9B006, by inclusion of “not controlled by 9B006" in its heading.).. 


9B007 STA (c)(1) N/A MT portion 


Yes Non-MT 
STA (c)(2) N/A MT portion 


Yes Non-MT 


Equipment specially designed “required for” ... 


MT applies to entire entry portion of 9B007 also described in 9B115 to 9B117  


(9B007 is broader than MTCR 2.B.1, 2.B.2, 20.B.1, and20.B.2, which are 


limited to equipment to produce specified types rocket motors.) 


Related Controls: N/A See also 1B018.b, 2B116, 9B005, 9B006, 9B008, 9B105, 9B`06,  


and 9B990.  


9B008 STA (c)(1) Yes to Argentina and Ukraine 


STA (c)(2) Yes to Albania, Cyprus, Malta 


Transducers specially designed “required” for ... 


Related Controls: N/A See also 2B230 and 6A226 


9B009 STA (c)(1) Yes to Argentina and Ukraine 


STA (c)(2) Yes to Albania, Cyprus, Malta 


Tooling specially designed “required” for ... 


Related Controls: N/A See also 9B001-9B004, and 9B991  


9B010 STA (c)(1) N/A MT 
Yes not MT 
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STA (c)(2) N/A MT 


Yes not MT 
Equipment specially designed “required” for ... 


MT applies to portion of 9B010 for the production of UAVs rated for a “range” of 300  


km or greater.and “payloads” of 500 kg or greater.  


Related Controls: N/A See also 9B116  


9B105 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Wind tunnels, not controlled by 9B005, rated for speeds of Mach 0.9 or more usable for 


rockets, missiles, or unmanned aerial vehicles capable of achieving rated for a “range” 


equal to or greater than 300 km and their subsystems.”missile subsystems”  


Related Controls: See also 9B005 9B007 and 9B191. 


9B106 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Environmental chambers, not controlled by 9B006, usable for rockets, missiles, or 


unmanned aerial vehicles capable of achieving rated for a “range” equal to or greater than 


300 km and their subsystems.”missile subsystems” as follows 


Related Controls: N/A See also 2B116 and 9BB990.  


9B115 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Specially designed “production equipment”, not controlled by 1B003, 2B018, or 9B001-  


9B004, “required” for the systems, subsystems, and components controlled by 9A004 to 


9A009, 9A011, 9A101, 9A104 to 9A109, 9A111, 9A116, to 9A119 “missile  


subsystems”; “missile propulsion components, equipment, or materials”, or “other 


rocket subsystems”  


Related Equipment: ... Also see 9B009, 9B191, and 9B991.. 


Related Definitions: N/A Other rocket subsystems (MTCR context) (Cat. 9) Items  


controlled by 9A105, 9A107, or 9A119  


9B116 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Specially designed “production facilities”, not controlled by 2B018, 2D018, 2E018.a, or  


.b, or 9B001-9B004, “required” for the systems, subsystems, and components controlled 


by 9A004 to 9A009, 9A011, 9A101, 9A104 to 9A109, 9A111, 9A116, to 9A119  


“missiles”; “missile subsystems”; “missile propulsion components, equipment, or 


materials”, or “other rocket subsystems”  


Related Equipment: ... Also see 9B191.. 


9B117 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


Test benches and test stands for solid or liquid propellant rockets, motors or rocket 
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engines, “required” for “missiles” or “missile subsystems”, having either of the following 


characteristics: 


Related Controls: See also 9B191 and 9B990 
b. Capable of Rated for simultaneously measuring ... 


9B191  STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


ECCNs 9B105, 9B115, 9B116, or 9B117 with “range” in the definition of “missiles” 


revised to between 25 and 300 km to China or between 150 and 300 km to Iraq. 


9B990 STA (c)(1) N/A (AT only)  


STA (c)(2) N/A 


Vibration and test equipment, not controlled by 1B018, 2B116, 9B006, or 9B106, and 


specially designed parts and components, n.e.s. “required” therefor  


(Deletion of components would be consistent with 742 Supplement 2(c)(23).) 


9B991 STA (c)(1) N/A (AT only)  


STA (c)(2) N/A 


Specially designed equipment, tooling or fixtures, not controlled by 9B001, 9B004,  


9B009, or 9B115, as described in the List of Items Controlled, “requjired” for 


manufacturing or measuring gas turbine blades, vanes, or tip shroud castings. 


(9B991 is a candidate for deletion, since the only reason for control is AT, 


EAR99 requires a license to AT countries, and 9B991 is omitted from 742 


Supplement 2.) 


9C110 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


Resin impregnated fiber prepregs and metal coated fiber preforms therefor, not controlled 


by 1C010.e, for ... 


9D001 STA (c)(1) N/A MT portion 


Yes Non-MT 
STA (c)(2) N/A MT portion 


N/A Non-MT portion of 9D001 for 9B001.b or for 9E003.a.1-5,8 or 


9E003.h (STA exclusion) 


Yes Non-MT portion of 9D001 for 9A001 to 9A012, 9B001.a, 9B002 


to 9B010, 9E003.a.6,7, 9-11, b-g 


“Software”, not controlled by USML Category IV, specially designed or modified  


“required” for the “development” of equipment or “technology” controlled by 9A (except 


9A018, 9A990 or 9A991), 9B (except 9B990 or 9B991) 9A001 to 9A012, 9A106,  


9A108, 9A111, 9A117, 9A118, 9B001 to 9B010, or 9E003. 


(MTCR controls no “development” software except in 3.D.3 for 3.A.2, 


3.A.3, and 3.A.4, which are, respectively, 9A111 and 9A118, 9A106 and 9A108, 


and 9A117. MTCR 20.D.1 does not state whether it is “development” or “use” but 
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is assumed to be “use” for consistency with 2.D.1.) 


NS applies to “software” for equipment or “technology” controlled by 9A001 to 9A003, 


9A012, 9B001 to 9B010, 9E003. 


MT applies to “software” for equipment controlled by 9A006, 9A008, 9A011, 9A106.a 


and .b, 9A108, 9A111, 9A117, or 9A118, or 9B116 for MT reasons. 


TSR: N/A Yes, except for the following:  


(1) Items controlled for MT reasonsp or  


(2) Exports or reexports to destinations outside of ... of “software” for the  


“develooment” of 9E003.a.1 or 9E003.a.3.a  


Related Controls: (1) “Software” “required” for the “development” of items controlled by 


9A004 is subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Controls. (See 22 CFR part 121.) (2) “Software” “required” 


for the “development” of equipment or “technology” subject to the export licensing  


authority of the U.S. Department of State, Directorate of Defense Trade Controls is also 


subject to the same licensing jurisdiction. (See 22 CFR part 121.) (1) The relevant  


portions of USML are limited to “software” for the “development” of the equipment  


described in 9A117 or in Related Controls sections for 9A004 to 9A007, 9A012, 9A106,  


9A108 as relevant USML equipment. (2) See also 9D004, 9D191, 9D990, and 9D991.  


9D002 STA (c)(1) Yes 


STA (c)(2) N/A portion of 9D002 for 9B001.b (STA exclusion) 


Yes portion of 9D002 for 9A001 to 9A012, 9B001.a, 9B002 to 9B010 


“Software”, not controlled by 1D018 or 2D018, specially designed or modified  


“required” for the “production” of equipment controlled by 9A (except 9A018, 9A990, or 


9A991) or 9B (except 9B990 or 9B991) 9A001 to 9A012, 9B001 to 9B010  


(MTCR does not control any “software” for “production”. The MTCR 


control of “software” for the “use” of “production facilities” is covered by 9D101. 


) 


NS applies to “software” for equipment controlled by 9A001 to 9A003, 9A012, 9B001 to 


9B010, or 9E003. 


MT applies to “software” for equipment controlled by 9B116 for MT reasons. 


Related Controls: (1) “Software” “required” for the “production” of items controlled by  


9A004 is subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Controls. (See 22 CFR part 121.) (2) “Software” “required” 


for the “production” of equipment or “technology” subject to the export licensing 


authority of the U.S. Department of State, Directorate of Defense Trade Controls is also 


subject to the same licensing jurisdiction. (See 22 CFR part 121.)  


9D003 STA (c)(1) N/A MT portion 


Yes Non-MT 
STA (c)(2) N/A MT portion 


Yes Non-MT portion 


“Software”, not controlled by USML Category IV, specially designed or modified  


“required” for the “use” of ... (FADEC) for propulsion systems controlled by 9A (except 
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9A018, 9A990 or 9A991) 9A001, 9A009, or 9A011 or equipment controlled by 9B 


(except 9B990 or 9B991) 9B001 to 9B010, as follows ... 


NS applies to “software” for “use” of FADEC for equipment controlled by 9A001 to 


9A003 9A009, 9A011, 9B001 to 9B010  


MT applies to “software” required for the “use” of FADEC for gas turbine engines 


controlled by 9A101, 9A106, or 9A110 9A001, 9A009, 9A011, 9B001 to 9B004, 9B007  


for MT reasons  


GBS: Yes, except N/A for MT  


CIV: Yes except N/A for MT 


TSR: Yes, except N/A for MT N/A  


(It is irrational to require a TSR assurance against transfer to CIV eligible 


recipients.) 


. Related Controls:(1) See also 9D004, 9D101, 9D102, 9D103, 9D191, 9D990, and 9D991  


(2) “Software” “required” for the “use” of equipment or “technology” subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls is also subject to the same licensing jurisdiction. (See 22 CFR part 121.) The 


relevant portions of USML are limited to “software” for the “use” of the equipment  


described in Related Controls for 9A009 as relevant USML equipment.  


9D004 STA (c)(1) N/A MT portion 


Yes Non-MT 


STA (c)(2) N/A MT portion 


Yes Non-MT portion 


MT applies to entire entry, except 9D004.g and .f portion of 9D004.a for equipment  


controlled by 9B105 and portions of 9D004.b and .d for equipment controlled by the MT 


portion of 9A001 or by 9A101  


(To conform with MTCR 3.D.2 and 15.D.1.) 


TSR: N/A Yes, except N/A for MT  


Related Controls: N/A See also 9D001-9D003, 9D101, 9D104, 9D105, 9D990, 9D991.  


Items: 


a.  . . .  requjired “required”  . . .  


b.  ... specially designed “required” ... capable of rated for ... 


c.  ... specially designed “required” ...  


d.  . . .  r equ j i r ed  “requ i r ed”  . . .  ... not controlled by ECCNs 


xx0xx in the Commerce Control List 


e.  ... specially designed “required” ...  


f .  ... specially designed “required” ...  


g.1. ... specially designed “required” ... 


9D018 STA (c)(1) Yes 


STA (c)(2) Yes for 9A018.a and .b to Albania 


(Albania is only (c)(2) country RS2 NLR.) 


Yes for 9A018.c,d,e,f to all (c)(2) countries except Hong Kong 


“Software” “required” for the “development”, “production”, or “use” of equipment 
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controlled by 9A018 


(To conform with WML 21.a.) 


UN applies ... and Rwanda 


Related Controls: N/A See also 9D990, 9D991,and USML Categories VII, VIII, and IX.  


9D101 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


“Software”, not controlled by 1D018, 2D018, 9D003, or 9D004, specially designed or 


modified ”required” for the “use” of commodities controlled by 9B001 to 9B004, 9B006,  


9B007, 9B105, 9B106, 9B116, or 9B117 for MT reaqsons. 


(To conform with MTCR 1.D.1, 2.D.1, 3.D.1, 15.D.1, and 20.D.1.) 


Related Controls: N/A See also 2D101, 9D102, 9D191, 9D990, and 9D991.  


9D103 STA (c)(1) N/A (ITAR) 


STA (c)(2) N/A 


“Software” specially designed “required” for modelling, simulation or design integration 


of “missiles”, or the subsystems controlled by 9A0056, 9A007, 9A105.a, 9A1106, 


9A108, 9A116, or 9A119 “missile subsystems”. This entry is subject to the export 


licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls. See 22 CFR part 121.) 


9D104 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


“Software”, not controlled by 9D003 or 9D004 or USML Categories IV or VIII, specially 


designed or modified “required” for the “use” of equipment controlled by 9A001, 9A005, 


9A006.d, 9A006.g, 9A007.a, 9A008.d, 9A009.a, 9A010.d, 9A011, 9A012 (for MT 


controlled itgems only reasons), 9A101, 9A105, 9A106.c, and .d, 9A107, 9A108.c, 


9A109, 9A111, 9A115.a, 9A116.d, 9A117, or 9A118 


Related Controls: “Software” for commodities controlled by 9A005 to 9A011, 9A105, 


9A106.c, 9A107 to 9A109, 9A111, 9A115, 9A116, 9A117, 9A118 are subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls (see 22 CFR part 121). (1) The relevant portions of USML are limited to  


“software” for the “use” of equipment described in 9A121 or in Related Controls sections  


for 9A005 to 9A007, 9A105 to 9A107, 9A115, 9A116 as relevant USML equipment. (2)  


Also see 9D101, 9D191, 9D990, and 9D991. 


9D105 STA (c)(1) N/A (MT)  


STA (c)(2) N/A 


“Software”, not controlled by the USML, that coordinates the function of more than one 


subsystem specially designed or modified “required” for “use” in “missiles” UAVs rated  


for a “range” of 300 km or more (These items are subject to the export licensing authority 


of the U.S. Department of State, Directorate of Defen se Trade Controls. See 22 CFR part 


121.) 


Related Controls: The relevant portis of USML are limited to “software” “required” for  
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“use” in “missiles” or in UAVs rated for a “range” of 300 km and a “payload” of 500 kg.  


9D191  STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


“Software” “required” for the “use” of 9A191 or 9B191 or 9D101, 9D103 to 9D105 with  


“range” in the definition of “missiles” revised to between 25 and 300 kilometers to China 


or between 150 and 300 kilometers to Iraq.  


9D990 STA (c)(1) N/A (AT only))  


STA (c)(2) N/A 


“Software”,.n.e.s., not controlled by 1D018, 2D018, 2D101, 9D001, 9D002,, 9D101, for 


the “development” or “production” of 9A990 or 9B990. 


(9D990 is a candidate for deletaion, since EAR99 requires a license to AT 


countries and 9D990 is not listed in 742 Supplement 2.) 


9D991 STA (c)(1) N/A (AT plus China military use; but China is not a (c)(1) country) 


STA (c)(2) N/A 


“Software”, not controlled by 6D001, 6D002, 6D102, 6D103, 7D001-7D003, 7D101,  


9D001-9D004, 9D018, 9D101, 9D104, or the USML Category VIII “required” for the 


“development” or “production” of equipment controlled by 9A991 or 9B991. 


Related Controls: N/A The relevant USML Category VIII controls are limited to  


“development” of QRS11 sensors; aircraft “required” for gunnery, bombing, rocket or 


missile launching, surveillance, reconnaissance, refueling, aerial mapping, cargo  


dropping, or personnel dropping;  


9E001 STA (c)(1) N/A MT portion 


Yes Non-MT 


STA (c)(2) N/A STA exclusion  


“Technology”, not controlled by USML, ... for the “development” of equipment or 


“software” controlled by 9A001.b, 9A004 to 9A012, 9B (except 9B990 or 9B991), or 9D 


(except 9D990 or 9D991) 9B001 to 9B010, or 9D001 to 9D004  


NS applies to “technology” for items controlled by 9A001.b, 9A004 to 9A012, 9B001 to 


9B010, 9D001 to 9D004 for NS reasons 


MT applies to “technology” for items controlled by 9B001, 9B002, 9B003, 9B004, 


9B005, to 9B007, 9B010,, 9D001, 9D002, 9D003, 9D004 for MT reasons 


Related Controls:(1) ... (2) The “technology”required for the “development” of 


equipment controlled by 9A004, is subject to the export licensing authority of the U.S. 


Department of State, Directorate of Defense Trade Controls. (See 22 CFR part 121.) (3)  


“Technology. Required for the “development” of equipment or “software” subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls, is also subject to the same licensing jurisdiction. (See 22 CFR part 121) (2) The 


relevant USML controls are limited to “technology” for equipment described in Related 


Controls sections of 9A004 to 9A007, 9A012, 9D001, 9D003  


9E002 STA (c)(1) N/A MT portion 
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Yes Non-MT  


STA (c)(2) N/A STA exclusion  


“Technology” ... for the “production” of equipment controlled by 9A001.b, 9A004 to 


9A011 or 9B (except 9B990 or 9B991) 9B001 to 9B010 


MT applies to “technology” for equipment controlled by 9A001.b, 9A004 to 9A009,  9A011, 


9B001, 9B002, 9B003, 9B004, 9B005, to 9B007, 9B010, 9B105, 9B106, 9B116, and 


9B117 for MT reasons 


TSR: N/A Yes, except for exports or reexports to destinations outside of lll of 


“technology” controlled by 9E003.a.1 or 9E003.a.3.a.  


Re


lat


ed 


Controls:(1) See also 9E003, 9E018, 9E101, 9E102, 9E191, 9E990, and 9E991. (2) 


9A004, is subject to the export licensing authority of the U.S. Department of State, 


Directorate of Defense Trade Controls. (See 22 CFR part 121.) (4) “Technology. 


Required for the “production” of equipment or “software” subject to the export licensing 


authority of the U.S. Department of State, Directorate of Defense Trade Controls, is also 


subject to the same licensing jurisdiction. (See 22 CFR part 121)  


9E003 STA (c)(1) Yes  


STA (c)(2) N/A 9E003.a.1-5,8 STA exclusion  


Yes 9E003.a.6,7,9-11, b-g 


Other “technology”, not controlled by USML, as follows 


Related Controls:(1) Hot section “technology” specifically designed, modified, or 


equipped for military uses or purposes, or developed principally with U.S. Department of 


Defense funding, I subject to the licensing authority of the U.S. Department of State. (2) 


“Technology” is subject to the EAR when actually applied to a commercial aircraft 


engine program. Exporters may seek to establish commercial application either on a case 


bycase basis through submission of documentation demonstrating application to a 


commercial program in requesting an export license from the Dewpartment of Commerce 


inrespect to a specific export,, or in the case of use for broad categories of aircraft, 


engines, or components, a commodity jurisdiction determination from the Department of 


State. 


Items: 


e. “Technology” “required” for ... 


h “Technology” not otherwise controlled in 9E003.a.1 through a.10 and currently 


used in the “development”, “produciton”, or overhaul of hot section parts and 


components of civil derivatives of military engines controlled on the U.S. 


Munitions List. 


9E018 STA (c)(1) Yes  


STA (c)(2) Yes 9A018.a and .b to Albania  


(Albania is only (c)(2) country RS2 NLR.) 


Yes 9A018.c,d,e,f to all (c)(2) countries except Hong Kong 


. . .  ( 3 )  T h e f o r  t h e  of 


pr equipment controlled by 
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“Technology” “required” for ... 
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9E101 STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


“Technology”, not controlled by USML, ... for the “development”, “production”, or “use” 


of commodities or “software” controlled by 9A012, 9A101, 9A102, 9A104 to 9A111, 


9A115 to 9A119, 9C119, 9D101, 9D103, 9D104, 9D105  


(MTCR does not control technology for 9A103, 9A120 (renumbered here 


to 9A112), or 9D105.) 


Related Controls: “Technology” controlled by 9E101 for items in 9A012, 9A101.b, 


9A104, 9A105, 9A109, 9A110 that are specially designed for use in missile systems and 


subsystems, 9A111, 9A115, 9A116 to 9A119. 9D103, and 9D105 are subject to the 


export licensing authority of the U.S. Department of State, Directorate of Defense Trade 


Controls (see 22 CFR part 121). The relevant USML controls are limited to  


“technology” for the “development” or “use” of equipment or “software” controlled by  


9A121, 9D103 or Related Controls sections of 9A104 to 9A107, 9A012, 9A112, 9A115, 


9A116, 9A119, 9D104.  


9E102 
(This entire ECCN should be deleted. It would be subsumed by revised 


9E101.) 


9E191  STA (c)(1) N/A (MT) 


STA (c)(2) N/A 


“Technology” “required” for the “development”, “production”, or “use” of 9A191 or 


9B191 or the “development” or “use” of 9D191  


9E990 STA (c)(1) N/A (AT) 


STA (c)(2) N/A 


“Technology”, n.e.s. not controlled by 2E018, 2E101, 9E001, 9E002, 9E018, or 9E102, 


“required” for the “development”, “production”, or “use” of equipment controlled by 


9A990 or 9B990 


(9E990 is a candidate for deletion. EAR99 requires a license to AT countries. 


This ECCN is not listed in 742 Supplement 2.) 


9E991 STA (c)(1) N/A (AT) 


STA (c)(2) N/A 


“Technology”, n.e.s. not controlled by 6E001, 6E002, 6E101, 7E001 to 7E004, 7E101, 


9E001 to 9E003, 9E018, 9E101 or USML Category VIII, fo r the “development”, 


“production”, or “use” of equipment controlled by 9A991 or 9B991 


Related Controls: N/A The relevant USML Category VIII controls are limited to  


“development” or “use” of QRS11 sensors; aircraft “required” for gunnery, bombing,  


rocket or missile launching, surveillance, reconnaissance, refueling, aerial mapping,  


cargo dropping, or personnel dropping;  


9E993 STA (c)(1) N/A (AT) 


STA (c)(2) N/A 
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Other “required” “technology”, not described controlled by 9E003, as follows: 


(9E993 is a candidate for deletion. EAR99 requires a license to AT countries. 


This ECCN is not listed in 742 Supplement 2.) 
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Mr. Charles B. Shotwell    Timothy Mooney 


Director     Office of Exporter Services, Regulatory Policy 


Office of Defense Trade Controls Policy  Bureau of Industry and Security 


Department of State    Department of Commerce 


PM/DDTC, SA-1, 12
th
 floor   1401 Constitution Ave., NW, Room 2705 


Washington, DC  20522-0112   Washington, DC  20230 


 


REF: USML—Positive List    REF: Notice of Inquiry—CCL 


 


The American Association for the Advancement of Science (AAAS), the Association of American Universities (AAU), 


the Association of Public and Land-grant Universities (APLU) and the Council on Governmental Relations (COGR) 


appreciate the opportunity to comment on the State Department’s Advance Notice of Proposed Rulemaking (ANPR) to 


revise the United States Munitions List (USML) to a “positive list” of controlled defense articles that was published in the 


Federal Register on December 10, 2010 (22 CFR Part 121, RIN1400-AC78), as well as the opportunity to comment on 


the Commerce Department’s ANPR (15 CFR Part 774; Docket No. 101112562-0577-01) to similarly revise the 


Commerce Department’s Commerce Control List (CCL) that was published in the Federal Register on December 9, 2010.   


 


We fully support the Administration’s goals of clarifying the export licensing process through the use of proposed “tiered 


positive control lists.”  Our understanding is that this phrase refers to a system in which items subject to control are 


defined in terms of objective performance or capability criteria, rather than inferences about their intended uses, and in 


which the level of control applied to an exported item is tailored to that item’s security significance.  We also fully 


support the concept of drawing jurisdictional bright lines that make clear which federal agencies control the export of 


which items, and of structurally aligning the current control lists to give Commerce Department controls and State 


Department controls a common structure.  The guidelines proposed in the ANPRs for use of objective criteria should be 


helpful to universities and other users in reducing the confusion and ambiguity that often are experienced with the control 


lists, particularly the State Department’s U.S. Munitions List.  These reforms, if implemented appropriately, will facilitate 


compliance while reducing the cost and the regulatory burden imposed on exporters. 


 


It will be critically important to implement mechanisms to assure that the control lists are reviewed and updated on an 


ongoing basis.  As pointed out in the 2009 National Academies study Beyond Fortress America, “no version of the current 


control system should survive without an effective method for pruning items from the control lists when they no longer 


serve a significant definable national security interest.”
i
  The U.S. scientific community generally believes that current 


control lists are not sufficiently dynamic and do not adequately capture the rapid pace of technological change.  This 


problem will persist unless the revised control lists and tiers are subject to continuous review and revision.  While the 


Federal Register notices on the Administration’s Export Control Reform Initiative do not address this issue, we view it as 


key to the reform activity.  Some thought may need to be given as to whether the existing mechanisms for soliciting 


advice from the U.S. science and technology (S&T) community on controlled technologies are sufficiently adequate and 







timely for this purpose.  We recommend that the State and Commerce Departments discuss mechanisms for continuous 


review with their respective S&T advisory committees. 


 


Lastly, we want to reiterate the importance of the fundamental research exclusion from export controls.  This exclusion 


[EAR 734.8; ITAR 120.11 (8)] is based on President Reagan’s National Security Decision Directive (NSDD) 189, which 


is still in force.  This directive provides that no restrictions may be placed upon the conduct or reporting of unclassified 


federally-funded fundamental research (except as provided in applicable statutes).  The Commerce Department’s Export 


Administration Regulations (EAR), and particularly the State Departments International Traffic in Arms Regulations 


(ITAR), should be interpreted or amended to make clear that the exclusion applies both to the conduct of fundamental 


research and the dissemination of research results. As recognized in NSDD 189, the free exchange of ideas is vital to our 


scientific leadership and creativity, upon which much of our national and economic security depends.  The conduct of 


open, publishable non-proprietary fundamental research is not and should not be subject to export controls.  It is critical 


that this be recognized as the reform initiative proceeds. 


 


Sincerely,     


 


 


       


 
 


Robert M. Berdahl    Alan I. Leshner 


President     Chief Executive Officer 


Association of American Universities  American Association for the Advancement     


          of Science 


       


M. Peter McPherson    Anthony DeCrappeo 


President     President 


Association of Public and    Council on Governmental Relations 


 Land-grant Universities  


 


 


 


 


 


 


 


                                                 
i
 National Research Council, Committee on Science, Security, and Prosperity in a Changing World, Beyond Fortress America: 


National Security Controls on Science and Technology in a Globalized World  (Washington, DC: National Academies Press, 2009), 
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OSHKOSH CORPORATION


ISO 9001 CEIlMEO


2307 OREGON STREET


POST OFFICE BOX 2566


OSHKOSH, WISCONSIN 54903-2566


920-235-9151


7 February 2011


Via electronic mail (publiccomments@bis.doc.gov)


Mr. Timothy Mooney
Office of Exporter Services
Regulatory Policy Division
Bureau of Industry and Security
Room 2705
U.S. Department of Commerce
Washington, DC 20230


Re: Comments Responding to Notice ofInquiry-Commerce Control List


Dear Mr. Mooney:


Oshkosh Corporation ("Oshkosh") respectfully submits the comments below concerning
the proposed revision of the Commerce Control List ("CCL") announced by the U.S. Department
of Commerce's Bureau oflndustry and Security ("BIS,,).1 We applaud the President's Export
Control Refonn ("ECR") Initiative, and appreciate the opportunity to begin providing input that
we hope the U.S. Government finds useful in developing a more rational, efficient, and secure
export control regime.


Oshkosh is a supplier of heavy-duty military wheeled vehicles and telehandlers to the
U.S. Army and Marine Corps and several allied military forces. Our military vehicles subject to
the Export Administration Regulations, as well as certain parts, fall under Export Control
Classification Number ("ECCN") 9AOI8.b. Our telehandlers fall under ECeN OAOI8.a.
Accordingly, our comments concerning the description of items on the CCL and the foreign
availability of those items will focus on these ECCNs.


I. Description of Items on tbe CCL


A. ECCN 9A 018. b


We recommend that ECeN 9A018.b be restructured, consistent with the approach of the
ECR Initiative, to rank items by tier in accordance with their technological sophistication and
national security sensitivity. We propose a working draft revision along the following lines:


1 Commerce Control List: Revising Descriptions of Items and Foreign Availability, 75 Fed. Reg. 76664 (Dec. 9,
2010) (hereinafter, the "CCL Notice").
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9A018 Equipment on the Wassenaar Arrangement Munitions List.


b. Specialized ground vehicles and components, as follows:
b.l. (Tier 2) Unarmored ground transport vehicles that are


b.l.a. "specially designed" for "combat s.upport;,,2
b.1.b. capable of off-road use; and
b.t.c. "specially designed" for autonomous or remote operation.


b.2. (Tier 3) Unarmored ground transport vehicles that are
b.2.a. "specially designed" for "combat support;"
b.2.b. capable of off-road use; and
b.2.c. treated with a specialized military coating or paint not
ordinarily used in civilian applications.


b.3. (Tier 2) Parts, components, and kits "specially designed" for the
autonomous or remote operation of vehicles described in b.t of this
ECCN.
bA. (Tier 3) Parts, components, and accessories for the vehicles
described in b.l or b.2 of this ECeN, n.e.s., that are "specially designed"
to accommodate the integration of defense articles subject to the export
jurisdiction of the U.S. Department of State.
b.5. (Tier 3) Non-military ground vehicles, n.e.s., that are


b.5.a. capable of off-road use; and
b.5.b. equipped with materials to provide ballistic protection to
Type III (National Institute of Justice standard 0108.01, September
1985) or better.


b.6. (Tier 3) Ballistic protection parts, components, and accessories "specially
designed" for the vehicles in b.5 of this EeCN.


Our approach to 9A018.b places autonomous and remote ground vehicle systems in Tier
2. This reflects our sense that the U.S. government and its allies may wish to exercise elevated
controls over the use of unmanned technologies as applied to defense vehicles of any kind.


More conventional specialized vehicle platforms and components would fall into Tier 3.
Essentially commercial-type vehicle components for which only minor "fonn" or "fit" design
modifications are made would not be subject to control under this proposed draft ECeN.


2 In connection with this proposed language, we suggest that the following definition might be added to Part 772 of
the EAR:


"Combat support."-Describes military vehicles or equipment, the primary mission function of
which is logistical (i.e., the transportation and deployment of military personnel and materiel), and
which have been designed, configured, or modified to achieve perfonnance levels not ordinarily
required in civilian applications.


It is our understanding that BIS will solicit comments on the definition of "specially designed" in the near future.
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B. ECCN OA018.a


We recommend that ECCN OAOI8.a be revised to reflect a similarly tiered approach:


OAOIS Items on the Wassenaar Munitions List


a. Military construction and material-handling equipment, D.e.S., as follows:
a.l. (Tier 2) Construction or material-handling equipment that is


a.l.a. "specially designed" for "combat support;" and
a.l.b. "specially designed" for autonomous or remote operation.


a.2. (Tier 3) Construction or material-handling equipment (including
crew protection kits and integrated protected cabs) that is


a.1.a. "specially designed" for "combat support;" and
a.l.b. treated with a specialized military coating Of paint not
ordinarily used in civilian applications.


a3. (Tier 2) Parts, components, and kits "specially designed" for the
autonomous or remote operation of equipment described in a.I of this
ECCN.
a.4. (Tier 3) Parts, components, and accessories for the equipment
described in a.I of this ECCN, D.e.S., that are "specially designed"


a.4.a. for use in crew protection systems; or
a.4.b. to accommodate the integration of defense articles that are
subject to the export jurisdiction of the U.S. Department of State.


Note: Armor parts, components, and kits used in crew protection systems
for the equipment in this ECCN are not subject to the export jurisdiction
of the U.S. Department of State.


C. General Comments


We have kept our proposed drafts of ECCN 9AOI8.b vehicles and OAOI8.a construction
equipment separate because they are currently organized this way in the CCL. To our
knowledge; however, there is no reason not to consolidate these items (as well as perhaps other
Wassenaar Arrangement Munitions List items on the CCL) into a single structured category in
the final version of a revised CCL


II. Worldwide Availability of EAR-controlled Military Vehicles


Non-combat military vehicles of the sort described in ECCN 9A018.b (in both the current
text and our proposed text) are readily available abroad. Key manufacturers within Wassenaar
Arrangement participating states include MAN S.E. and Mercedes·Benz in Germany, and BMC
in Turkey. (product data attached.) Unarmored military support vehicles are also available from
TATA Motors and BEML Limited in India, Kia Motors Corp. in South Korea, KAMAZ in
Russia, and other companies globally. (product data attached.)
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U,S. military logistics vehicles and equipment are among the best in the world, but their
capabilities are more a function of economics and a mature industrial base than of an indigenous
technological superiority that could never be matched elsewhere. Accordingly, we feel that
assigning Tier 1 to any items discussed above might unnecessarily restrict exports of U.S. goods
and technologies when competitive foreign alternatives would often be available .


• • •
Please don't hesitate to contact the undersigned with any questions about this submission.


Thank you.


Sincerely,
Is!
J. Patrick Briscoe
Export Counsel and Senior Compliance Manager


attach.







BEML-TATRA T815 VTI8x8 - TANK TRANSPORTER


BEML-Tatra T815 VTI 8x8 is a terrain vehicle mainly used for tank transporter role in Indian
Army. The vehicle is also used for transport of personnel and is having a payload capacity of
10000 kg. The vehicle is used for towing trailers on public roads upto 1,00,000 kg and on terrain
conditions trailer weighing upto 16000 kg. The equipment is provided with a winch for self
recovery and loading of dead tanks on to the trailer. Also the vehicle is provided with centralized
tyre inflation J deflation system inside the cabin which enables inflation J deflation of tyres
depending on terrain conditions.


Specifications


Engine


Horsepower


Transmission


Axles


Suspension


Tyres


Speed


T3-930-55, 12-cylinder, V-type, Air-cooled, Multi-fuel turbocharged with
direct fuel injection


265 kW (355 HP) @ 2200 rpm


Synchromesh type, 10 Forward, 2 Reverse, gear shifting by manual,
mechanical with pneumatic booster


Swing halt axles separately sprung


Leaf springs and telescopic shock absorbers on front axles and leaf springs
on rear axles
Tubed type, size - 15.00 x 21 - 8 Nos.


80 kmph max.







BEML-Tatra T815 VI 4x4 HIGH MOBILITY VEHICLE


BEML-Tatra T815 VI4x4 high mobility vehicle is used for GS role in Indian Army. This is a terrain
vehicle intended for transport of personnel and having a carrying capacity of 7500 kg on road &
5000 kg on off-road. The 10 speed gear box is of synchromesh type except for first and reverse
speeds.


Specifications


Engine


Horsepower


Transmission


Axles


Suspension


Tyres


Speed


T3B-928-10 EURO I, 8 separate cylinders in 2 bands forming a 'V' with 90
included angle. Air cooled Multi·fuel and with direct luel injection


230 kW (30S HP) @ 2200 rpm


Synchromesh type, 10 Forward, 2 Reverse, except for first and reverse
speeds, gear shifting by manual, mechanical with pneumatic booster


Swing half axles separately sprung


Torsion bars with shock absorbers on front axle & air bellows and telescopic
shock absorbers on rear axles


Tubed type, size - 15.00 x 21 - 4 Nos.


90 kmph max.







GABIN 1 adjustable driver seat and 2 ElECTRICAL SYSTEM Cables durable against wear,
personnel seats, steel cabirl with learing and fire
Ileater and windshield defroster, Voltage 24V
water type additional cabin heater


Batteries 2x12V


WEIGHTS
Gross Vehicle Weighl S.SOOkg TACTICAL SPECiFICATIONS
Payload 3.500 kg (Includirlg superstructure) Water Fording aDem


Ground Clearance "on
ENGINE Gradeallility 70%


MakeIModel CUMMINS 41SBe 185
Type Turllo diesel, intercooler Maximum Speed 100 krnlh


Numller III Cylinders 4 Cruisirlg Range 800 km
Total Displacement 4.5 It Approach Angle ""Power 185 PS (136 kW)@2500rpm Departure Arlgle ""Maximum TorQue 650 Nm@ 1700 rpm Gun moums inside the callin
Cooling System Water cooled
Other Operation with F34 tuel Cold start aid


Blackout and camouflage lighting
TRANSMISSION Automatic or manual NATO standard towing hook


Electrical and air connectors for towing and being towed
TRANSFER CASE (4x4) or (4x2) driven, low! high Transportability Orl railway


speed control
Roof halch


AXLES Portal type. Differential locks 1l0tll
iothe from and rear OPTIONS


• PTO (Power Take Off)
SUSPENSION Front and rear helical springs, • Self-recovery winch


telescopic shock absorllers;
"ABSanli-rolillars in the iront and rear
• Central Tyre Inflation System (eTIS)


STEERING Hydraulic assisted • Run-flat (lyres)
• Air Conditioner


CHASSIS High strength, flexillie U-cross • VariOUSsuperstructures on demand
section prolile with U-cross section
reinforcement


GERTIFICATES


TYRES/RIMS 335180 R 20 lyres on 11x20" rims; • ISO 9001: 2000 Quality Management System Certijicate
suitable for on/off road use • AQAP 2110 Industrial Quality Assurance Level Certificate
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_Emission sknda[l . ~EUIlQ.:L
..lY.Re , ...2~ turbo_charg.!'_d.,-"L8
~te_d~~powef, kWtU:!!:') I _
,n"l 1_ 169 (230)


....:egross __~_ .____ - - H§J240[
at crankshaft rolation, 'W'l __ ....L- _ 2~.QQ.biil!mtorque Nm(kgf!!!L I .?-14J§:};


Modal
Control
Number Ofspeed
1S!~.JI~~~
HiQh" Qilars


M~~e., _
NumberofsReed
Lowg~


5~
...!'t~
G"arratio
tiE.1I'P~ _
Execution
Number o·,·,·,,-,-,·,"·,-berlfi


-~~


,


, - -"i;'L,; -
f'- :L


-~-.,...-:r;;:r











Makar
Numll.e( of sj:!aed
LoY' 9!,}I[s. __
High (Iaars


_Model
Control


~wberorspeed
lo.w geBf_S
HIQh nears


,
"~,f'1"


4600
2320


31 (00)


1.75
.0,55
eo


165 (225)
170(~40J


2200
a12'r93'


KAMAZ,
'1.alli
0.1l17=


HlO (230)
170(24"0)


2200
614 (83'


".
4200


flClnt, above_ angina
short (long)


no (1


4000
12300-
-7000
19300


KflMAZ 142 or 152
Olechanleel


_ 5.or 10
7.62


1,00ClrO,a15


KfiMilz 740.11
r:;URO-1


dloaoLllIlIJOciLUrll!!tl,Y8


KAMAZ 740,31
EURO:2


dlesel,lulllOcharGed,lie


425/85 R21 or 390/95 R20
'renure adlustmenl


f
t


Iype


Tyl=!!'
wrratlo


"


Ma~, angla otcllmiJ iilGVW,
.\tegr'!!, (%) _
Max. depth 01 the waded, m


'H({gliCofveJI1,2~1wnl~lD.
Wldlll of dllctl, m


..:J!I)g~l
_width


-Dr'
Execution


if::t :~~AiIiII


VVheel arrangement


Vv'heelbeSe!:ii!iMIllIiIhI# gg as
"'p-,.~laad,-k!L-
J~YW~G_
GTW,k9


¥.¥inC
Mudel


EmissiOnGtenderl
~"Iype
Raled horsepower, kWI (HP)


-_nel
- gross


::iit£iliiikshafl ratal19'.l,JPOl
Ma~IOlLJm10(~~la,Nm (knlOl'


1iilih.(~Plloni1
Model


j;.mIEslonJ!.tn~de~1
Type _._
Raled hor~epower, kWI (HP)


~-Il-el __ ~
_ gross


_at cr~nkslla{lJola1!onJPJJL
a~lmLJm10rollO, Nm (kglm:
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Nx
il
1
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I
1c-
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00
00
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sn::nH3J\ 3S0dt:lndlllnW "











••


,


14000
26900
11000
37900


6GOg,
2420


<125/85 R21
'renure ndlusl'nenl


Iront. obovo 01191no
--IO"lL,


OX.
3340 or 3690


256 (347)
265 (350)


2200
1450(145'


31 (GO)


1.7~
0.55
H


dounla·redllotlon
5.94 or 6.53 or 7.22


ZF 10S151
moohanlcal


"13.8
0.84


KAMAZ 740.50
EURO-2


~I(lael, turbool'ur.go~, VO


ZF STEYR VG 2000/300
2


1.536
0.890


_.._del
Number 01apaad
Low gaals


6Ui


Wheel arranqement
Wheel base, mm
1W811111Ilttilililai.:
Payload,_kg
GVW •.!g,
GT~k9
GRTW, k,


~


J}p'
Gaarratlo


!y'pe
ExeCUlion
Number oTslaapln~ barth


Max. angle of climb ,~lGVW,
dag~o.J~l. __
Max, da~h or Ihe wadod, m
HOlg~.GrvortiCHi'Wiiil~
Vi/ldth 01dltoh, III


Type


-:!£flJl_'" __
-width


Model
- Emlsslotl steMmt


.1l'J?o _
.£!at~(1 ~~rl!-epownr, kWI Q1~
_l-,-et_
"gross
at cmllk~llnrl rotnllon,.rpm
Maximum tOl1jue, Nm
;&&; f


Model
Conlrol
Number of speed
Low gaars


iI£a
Me
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."
3800


ZF 6HPa02
uUlumullc


- - 6
-5,6
0.83


22900
38000
12000
50000


KAMAZ 740,63
EURQ-3


rJioSOI, turllO,:IIII,()od, VB
204 (409)


1909
1764 (160:


KAMAZ 740.35
EURO_2


diesel, turbocharged,Va
272 (370)
2G4 (400)


2200
1630 (157


trani, above englno
lon9,


hub·reduClfon
5.55 or 6.88


ZF STEYR VG 2000/300
i


1.536
0.690••


365195 R25 or 14.00 R20
or 10,00 R20 pre55me


adjuslmenl


+


l)p.!l
Gear ral10


~,.TyC"
Execution
Number 015100il berth
W*iIi' GH


Model
Numbe, of .poed
Low goar.
Hloh nears


-length
-width


Model
Emission stondo,t
Typo
nellO
Rated l1orsepowor, kWt (HP)
at cranksl1art ,otallon, 'pm


Maximum tor*uo~rJ1t~lm'
sOifO! lolltJUl fI'
Modal
El11!.salonSlandOri
:!yp~e
I',olod ho's~powor, kWt 11.11')
al crollkshofl roloUon, rp'nl
Mulmum lorQuo, Nm (k~lm'


',,.


Model
control
-.!:!umbilrof~eOd
Low goa,s
HIQh oears
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Kia Motors Corp. Military


1:M1OOl


~''''''
KM1OO2
TIiXJOI"P 0 ·0"', 8 ~ 9)


Specillcalions


,.,
6_·~1


9.07~m~
2,600mm


3,%0=


1,700f UOOf J.J50---_.uno f 2)llO J 1.B90 f 1.890 ",,-n
1.996 {807 mrn


~~
31.6°,


~


DIMENSIONS


DrI.e, ._----
tab S~tl~~bIe. Olp)


,Ove1'all L<!Jlgtll


Ov ••.aU Wi<ltll


Overam Height


w"'"_- ---
T"lad : 1St f 2nd I 3m I 4th


o.er'!ianI;; : Fft/Il.r


""""~
~lear~
Angle 01 Depart"'"


WEIGHTS


:Curl, Welgll! I__
pay I.OOd
GrOSs Weight _~----=--


17,700 Kg


20,000 kg:
37;700Kg


PERFORMANCE


~Iax. TorqLJe


MiI<, 5p(!ed


!'9"" Grade~.--~
Ctui5ing Rarl!r'
_. TuminlI~--w_ Co<IditUt


'"',~""'
TWIN Winch Olpactty


I
____ ".'.".p I 1.900 rpm
__ .'.90 ~~,200 I"Pfllj


_.. aD_""!~
6E%,
n,


32 b-rVh, 11.9 m---- ..~
H-Sm


76G nn( ••{oI(j( I


·32-SO "C


Si!:isfy ~llL·STO-l61C
CO'I.Gglkm, NOX,9.SJg/~m,'


_. _~ HCO.08gfkm
25x2EA ton'


http://mililary,kiam<>tor~.comfKM10()fKml 002.hlml [2/i12011 I [):02:2:, AM]







Kia MOlOrs Corp. Military


KM250
C",go-"",~;21/2.TON 6 .•~


~"
~"
"""
KM2S8


KM2W


FiOIJ un BIa 1(1'


Specil'lcations


BRAKESDIMfNSlONS


Overall length_._-----
Overall Width


pvel'i1lll1eight


Wl>eel rose


T:'&'d: Front} R"",--- ------
Ground O"",anoe---""* 01 Oepar:une


t
~----


6,785 mm,
-'2,435~__ ._.1


2,840 mm'


3,912 mm


1,735/1,760 mm


V<~


'"".


,service
i:--c-:---
Par'<lrJ{l


I STEERING


''''.•..."-
I


95 km}1l


60 %,


gS5 kn>


10_4'"


W


1~~5A~-,


762 mm(w{o Kit)


PERFORMANCE


Max. Spee<l


I~••• GrJt!<!


Cruising Ran(/e


M;n. Tuming Radius


OPTION


~u:cnuCAl.-----~-"""'"Allemator


OTHERS
r~
.fuelTa"k~


--
6.1651(g


4,550 I(g


-i,noKg;
10.715 K9j
B,435 Kg:


!(K-7A


GC'J'Iif"ode. water CocIe<I
7,412 a:


1'10: 1


~
'- "" "_01_'_,""'__ '-_~_


S6 kg.'" I l.600 '~


Hlgh-..ay


Cross·Couot:j'


;Hignw~! .__
Cross-Co'IIlt:j'


WEIGIfTS


Dub WeigIlc' C


~NGINf


Moo,


'".--Co'npression ~,~
Horse l'ow<!r, Max


'.•.•-


J __ -_-:_-_~-~--\eal


\~inch
CLUTCH


:Ylle


Fadn~Ia~:~ _


",,~
TRANSMISSlON


'".


TRAflSFER CASf


NcmDerof~


AXlf


Front A.le


Slngle PIMe Dry Disc'_____________-1
E,oTlI


l'Iydr.uIIC:--,
,


FUll-Flootil1g, Oooble Roouctloo'


---,,",.;;~'---T
-----r·


,capocitV


@NVEHIClEEQUIPMENT


1. Bag. Tool, Cottan Duct


2. !lilli, Pampt1let


3. Bar. SCdet WrmdI Handle


4. JaO: AssY


s. Plie's. O;mb. Slip--.!oint


6.~,C=s


7_ SCtewOriYer. FiatT",


8. Wrench. Wheel stud Nul


9. wrenCl\, Adjust 0pel1 Eroj--- ---
,10. Wrenol" Slr"ig~t 6ilr Plug,---_.


H'ydroullc ,
4.536 ~gl


---.,;;;


I
___~:I


'N,~
'N
""'N


httl':f!military.kiam"lnr~.c"mIKM2~lKm2;;(),ll1mIIZl1n011 lO,Og::lZ A\IJ







Kia ~lotors COq,. Mili,ary


F1l!1-f1oating. Double R«Iuo:tiOO


6.72;1


ll_ Wcie II _ ),Sly, T""-'''''''0'
13. !w;
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Kia MOlors Corp. Military


KM450
C0t901rtd11/~TO'I<l~'1


~,
~~- ---------~---------- '


Specifications


BRAKES


:Type DualIi"", !nte,"",,1hvandi"9i.- ._----- -- _. -_.,
f\etuatlon -/....-. Vacuum Serio Hydr~ulj'1
~ -~~~ ..__ I. M~~i;"~tern~,1;.~"di;,9j


DIMENSIONS


10.er~lI~


;OV"'"" Width
Ov•••.alll'leighl


Wh",,1 ba<e


Tread: Fronll Rear


Ground0Imanre-."""""Angle(lf~....,.,


S,400 Inm


.2.,.~..~~
2,';00 mm,
3,200 ;;:;;;;1


LNQjt.n5 rnmi~
257 mm


STEERING


',,"
""'--


tIilD 5c Nut (Powe<- asslstal)l
22.&4: 1


left lJrive /l; RIght ~


ENGINE-.'". -----"•••• m."------~
((mpressic:n RaID


""Horse _. Max


Torque, ~'Iax


36"·12.5R 16.5T,~.


•••


Ie.


.-
3,~


oJ~'N


liJ'!~Y~i
__ . 60%1'


BIl4 ~m
s,12,,;1


760 mm(""lo Kit)


t2VlPTC 100) ~ ~


2fN· HillA


,~,~
~


--I --,~t- --_._._ .. ...........----


PERfORMANCE


~la•. Sp~


Max, Grade
----


C",fslo9 Range


Min, TumillQ R;;td;U$


Fording Dept!l


Winch


OPTlON
T".
,C<lpa<:lty


ON VEHICLE EQUIPMENT


1. Bag, Tool set


2, Bag, Pamfll:l~t


3. Adiu!Otabl~ Wrench(IO'}


4. Spanner


8. lad As!:y


9.S~


10. A:te


11.SvareC""


HECTRICAl.--~~


5. \'I""""" '" _
<-.' ...~..,-


3,100 Kg


1,530 ICg


1,34!l Kg'


4,630 Kg


4,430 Kg


,


~~
4Cylinder irI.me, \'1m Coole<!


3,907 a:


18.0; 1----•••~
lJ9/1p 12,900 '.p.rn


38.0 kg.m I 1,600 r.p.m


Single Dry Di,e


Hy~


, Fuli-FlooMg
~--_ ..._--- ~-j


Full·FIoating'


Highway


(r=<"'lntry


,HiQI,w"y
1-'·' ..--1--
,cr~-C(lUE1tJY


WEIGHTS


CurbWeigll:


TRANSfER CASE


~ber (Ifspeel$


CLUTCH


Typ~


;Cont,ol


TRANSMISSION


'".


m.
Front Axle


Re.lrAxle'- -----


h'lJl'llm;l;tary.k;am",,,r~.c,,m!KM4~!Km4~0.hl.ml [2/7/2011 10:()~,~2 A\o1]







Kia MOlors Corp. Military


SUSPENSION,~,
""'
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5.86:1


Leo( Spring &. Solid .•••e


lear Spring &. Solid .•••e
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Mercedes-Benz Zetros
Technical Data


Two or three axles. Zctl'OS 1833 A 4:<4 with 4,1300 mm wheelbasel
ZcTl'ns 2733 A 6x6 with 4,750 mm + 1,450 /Hill whecllJasl'.
The chassis weight is B.lt or IO.5t ancllhe lIla.x. weight is 16/161


or 25/27 1. The standard flatbed VlJfSiou Is 5.1 III or 6.2 III long.
OtJwl'dimcnsiollS (;iln Ii(, supplic(iotl requost.
The dinwnsiolls in the skelche.~ aplil}' with II )l()llllnHllolld
and (he lire configuration 14.0011 20.


893l


".
• 750


1['
'_.ij:'_____ "00=
la" ••••• , ----___ '!.':. ••~c,••~·a••;;;;-I'l,,----_____:::::::;~:~~~~~~'E;l


~V~~~~ •• :, 1565


5100


" '0.", o n8m


"le33Aj4x4j48 27~3A/6.6/48


"







~u' lher op\lons:
Relardef, CIIS (Central Tire 1,,1'8110nSystem). Automatic
lransmlsl)On, Winches, TOfs'o"..lfee platforms


II Euro3l1'1ullublc
2) Automatlo gea'box optloMI
3) OWl (G,oss vehiole weight r,.~)
4) Alwnativc5 avall.ble
5) OptioMI


61 DOJlomll'lgon rim/tlra
7) ouw dimensions 00 roque~1
8) ilro configura lion 14.00 R20


Zelf03


Engi"e


Power (Euro 5 ) kw (hpl')


Torque Nm/revs


Clutch


Goar bo, {numher of gears) II


Transfor lJox Imode~1


Axle~


1st Iront axle


1st rear axle


2nd rea' axle


Electrics


Fuel lank capacity


Stee,ing


Suspension


Brakos


Wheel ~I~~(11m/rim) ~I


Ilrive configllfntlon


Wheelba'e


Unladen weight [without body)


G,oss venlele weight


Max. WIon fronl axlo


Max. wi 0<1rear axle


Approacl\angle


Turning ci'clc


Stamlurd PlallortTi
[length/width/Bide Ilelgl\t)


Fording deplh


Speed at 75% m~,. rpm


"'III


Imm)


(kgl


I'v
I'v
(kgl


1"1
(0m)


101m)


Iml
(km/II)


ri;1l'jj~j;;;m;j;;j;;;:jm


00
1833A/4.4/48


OM 926 LA- 6 cy!. inline


240 (326)


1.300/1,200 -1,600


Gf 395 Ke'aSinler


9 gears {S + Crawle')


MBVG1700-3W/1.6


Planetary hub reduclion axle


AL 7/52 DS-9


HL 7/52 DS-13


"
""
MBLsa


Leaf springs


DtLJm


14.00 R20 (10,00 V 20) 41


6"


4.800


8.1\0


18.0003)


7,500 19,000)~)


9,00061


"
20,6


5,100/2,450/5007]


0,8 (1.1) B)


00


2733A/6.6/48


OM 926 LA· 6 cyl.llliine


240 (326)


1,300/1,200 -\,600


G~ 395 Ker&,lnwr


9 gea,s 18 ' Crawle')


Move I;rOO-3W/1.6


rlanGlal y IlulJ 'educlloll a,le


AL7/52 DS·9


KL7/52DS·1J


KL 7/52 DS·13


"'00
MBLSB


Leaf spring~


DlUm


iol,OO i{~O 1,0,00 v 20)-1


6,6


4,750' 1,~50


10,500


27,0003)


7,500 (9.0oo) \)


2x9,000 6)


"22.&


6,200/2,~50/500 11


0,8(I,II!I


00


lmes I Ter.hnlcal nala 27
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February 7. 2011


Mr. Timothy Moone)'
Regulatory Policy Division
Bureau of Industry and Security
U,S. DepaJ1menL of Commerce
14th Street and Pennsylvania Avenue, N.W.
Room 2705
Washington. DC 20044


~ Celanese


Celanese International Corp. 1601 Wesl LB.'. Free" .••}"


Global ~gaJ Shued S•.o'icc$ Dallas, TX i52.\4


P.O. Box 819005
DJllas, T'\ inS 1·91)05


Christopher ),1. G"llIlOIl


Phone: 971+1J·8Z58
fax; 972-413·3899
chris.ga nllon@rc1;\Ju:se.wm


Re: Notice of Inquin' - eeL / Proposed Modification of ECCN lC008.b


Dem Mr. Mooney:


Cdanese International Corpornlion ("'Celanese'"). by and through its subsidiary, Ticona
Polymers. lnc. ("TicDna"'), would like to submit for yOllr consideration a comment to the proposed
rule. "Commerce Comrol List: Revising Descriptions of Items and Foreign Availability" (75 Fed. Reg.
7664). Our comment relates to Export Control Classification Number ("ECCN"") 1C008.b, which
controls certain '"High Heat"' Liquid Crystal Polymers ('·LCPs"). Ticona produces LCPs for the global
marketplace and therefore has a direct interest in ensuring that ECCN IC008.b is "c1ear" and
-'positivc:' as described in the proposed nile. TIlt' company also wants to ensure [hat Ticona products
are properly classified under the proposed 'Tiering" system.


J. RELEVANT BACKGROUND ON LCPs


LCPs arc an engineering thermoplastic. that typically exhibit high mechanical strength at high
temperatures. extreme chemical resistance. inherent flame retaroancy. low hem of fusion and good
weatherability. These properties make LCPs a fa\-ored choice for making miniature and ultrathin parts
down to 0_1 mm wall thickness that can be molded with an extremely shan cycle time. LCP industry
competitors include other high performance thermoplastics and engineering resins. including PPS
(polyphenykne sulfide), PPA (polyphthalamide), PCT (polycyclohexylcnedimcthylcne terephthalate)
and nylon 46. LCPs' unique combination of high stiffness. high temperature resistance and high llow'
make them highly suitable for miniaturization in the electronics industry. in particular. and Illorc
recently for micro injection molding. LCPs can be used to fill long. thin sections and can be used for
prccision components. LCPs are also resistant to chemicals. such as acids. solvents. and hydrocarbons.
and have excellent bamer properties. See CEH Data Summary. "Liquid Crystal Polymers"
(hereinafter "CEH"") at IO. Initially LCPs were used primarily for microwave and com'cntional oven
cookware. J-Iowc\·er. since the I990s. ElectricallElectronic C'EfE'") applications have become the
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major applications for LCPs. due to the demand for extremely small. high volume parts with precise
dimensional stability that can withstand high temperatures.


LCPs are produced by combining a base polymer (resin), \\·hich is comprised of various
monomers, and then compounding the resin with non-polymeric additives. such as glass fibers. tak
mica. or lubricants to [oml a resuliing LCP compound. lCPs: are currently differentiated based on
their ability to \\·iihstand high temperatures.


II. PROPOSED CHANGE TO ECCN lC008.b


A. Current Controls Under ECCN IC008.b


ECCN IC008 controls certain "Non-Fluorinated polymeric substances" for NS (National
Security] and AT [Anti Terrorism] controls. Due primarily to the expansive NS controls. as well as the
lack of available license exceprions. e:xports or reexports of products conrrolled under ECCN 1C008
generally require a license from the Bureau of Industry and Security ("·BlS''). Within ECCN lC008.
subcategory 1COOS.b. controls:


b. Thermoplastic liquid crystal copolymers having a hcat distortion temperature
exceeding 523 K (250 C) measured according to ISO 75-2 (2004). method A. or
national equivalents. with a load of 1.80 N/mm1 and composed of:


b.l. Any or the following:


b.l.a Phcnylene. biphcnylene or naphthalenc; or


b.l.b. Methyl. rertiary··bUlyl or phenyl substitutes phcnylene,
biphcnylene or naphthalene: and


b.2 . .I\ny of the following:


b.2.<l. Tcrephrhalic acid:
b.2.b. 6-hydroyxy-2 naphtholc acid: or
b.l.c. 4-hydroxybenzoic acid


5;ee 15 CFR Pm1 774. Supplemcnt No. J (ECCN ICOOS.b.)


Liquid crystal copolymers that otherwise fall within ECCN 1COOS.b., but cannot v.'ithstand the
requisite heat distortion tcmperaturc exceeding 2500 C, are controlled as EAR99 or lC990 (depending
on the additi\'cs used). Products controlled under EAR99 or lC990 generally do not require an export
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or reexport license. as they <Ire not subject to more restrictive NS contro\:; which apply 10 products
falling within ECCN lea08.b,


B. Reasons that Current ECCN lC008.b Is Insufficientlv "Clear" and "Posiriye"


As a result of Ticona's experience producing "High Heat" LCPs that are used in common civil
applications (e.g., commercial electricaVclectronic. automotive. chemical. industrial, medical.
cookware. and other retail end uses). we believe that tbe current description of control used in ECCN
IC008.b should be changed. as this description is outmoded, and does not retlcct current
internationally accepted industry standards. Moreover, the current standard of control is subject to
interpretation and varied results. In particular. the scope of thermoplastic LCPs covered is ambiguous.
More impol1antly. the rest method employed defining export-controlled LCP species is not a standard
or reliable test mcthod employed in the field.


i. Ambiguous Chemical Descripfioll oiLer Maferials


Ticona notes that the current language of ICa08.b does not dearly identify the class of
intended products covered by ICOOS.b. The literal interpretation of 1 COOS.b is very confusing in that it
implies that the polymers covered are a combination ofpoly(arylenes) and aromatic polyesters. Ticona
is not aware of any commercial products that meet these parameters at this- time. Ticona has always
oblained export licenses for its "Iligh Ileat" LCP products because maintaining export compliance is a
major focus of our business and we underst<lnd thal 81S and the Department of Defense have
hjstorieally considered IC008.b to cover these types of LCP products. However, because of the
ambiguity relating to the scope of covered products, an argument could be made that a license is not
required ror the export or LCPs and. indeed, there could well be those in the industlY who arc not
obtaining licenses a result ora good faith belief that their products arc not covered.


For improved clarit)'. Ticana recommends that BIS adopt the ATSM classification system for
LCP spedes. Using the ASTM method. LCP materials arc classified into groups. according to their
chemical composition. and these groups arc further subdi"ided into classes based on thennal
perfonnance <IS shown in the table below. Ticona believes that the ASTM classification system
identified below oilers a clearer and more·universally accepted definition as to [he specific class of
materials regulated under the spirit of 1C008b.


Liquid Crystall'olymcrs CI:1Ssific~ltionSystem Described in ASTM 1)5 t 38-06


Group Description Class Thermal Propcrties


01 unsubstituted or melhyl substituted. high temperature
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wholly aromatic copolyester. polyether.
or polyester amide


2


3


medium
temperature


general purpose


02


03


aromatic/aliphatic copolyestcrs.
polyethcrs or polyesteramiclcs


3romatic copolyesters. polyethers. or
polycsteramides with aliphatic side chains


2


3


2


3


high temperarure


medium
lempenllure


general purpose


high temperature


medium
temperature


general purpose


04 Blc.nds high temperalure


2 medium
3 temperature


general purpose


ii. Flml'ed Test Method


Currently, lhe test used to dctenninc \vhether products are covered under lCOOS.b relies upon
hem distol1ion temperature (HDT) measurecl on test pans molded from untilled polymers. This l~'st
method is Hawed as it does n01 provide a fundamental material properly. but that of H molded parI.
Accordingly. test results on unl'illed samples can yary greatly based on quality of the sample and
produced. While this is true for most yiscoelastie materials. part-ta-pan variations arc amplified \vhen
molding unfilled LCPs. given their highly-oriented nature under shear. Due 10 their anisotropic nature.
mechanical properties. shrinkage and other characteristics depend heavily on the flow pattern in the
final part as set by the molding conditions. Accordingly. IIDT measurements on unfilled lCP species
are not reported extensively. The patent art reflects the lack of faith in the properties or molded. neat
materials as HOT values are generally recorded on molded glass-filled samples known [0 prO\;ide 1110re
reliable and reproducible data. As <l result of the fundamental unreliability of this tesll11cthod. Ticona
generally only calculates HDT values of neat polymers for export classification purposes. and not for
any commercial business purpose.


To bring this regulation more in line with industry standards. Ticona proposes that the lest
method be based on polymer melt poinL Though [eps do not e:-;hibit a tme melting poinL all major
sllppliers in the industry employ the tenn to classify the thermal resistance of their product line based
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on the conversion [TOm solid to liquid crystal phase. l1li: industry standard for dctcmlining the solid to
liquid crystal transition point de lined as !he melt point or Tm IS differemial scanning calorimetry
(OSC) as defined in [SO 11357-1 (2009).


C. Proposed Revision to ECCN 1C008.h


In order to comport with the A5TI"1 05138-06 classification niles and test methods defined by the
commercial industry and described above, Ticona recommends that ECCN ICOOS.b be modified to
read as follows:


b. Aromatic polyesters. polyamides, or mixed polyesteramides polymers that do not' display a solid
to liquid phase themml absorption below 653 K (380 0c) measured according ISO 11357·1 (2009)
that are classified as:


bl. ASTM 05138, Group 01. Class 1 unsubstituted or methyl substituted. \Yholly aromatic
copolycs!ers. polyamidcs. or mixed polyesteramide polymers


b2. A5TM 05138 Group 02. Class I mixed aromatic/aliphatic copolyesters or poly~sterall1ides


b3. ASTM DI38 Group 03, Class I arom<ltic copolyesters or polycsteramides with aliphatic
side chains


b4. ASTM Dl3S Group 04. Class I blends orthe above


[n the alternative. If BIS is neither willing nor able to modify the standard, Ticona requests that
the upper limit of control at least be raised to 375 0 C 10 ensure that LCPs uscd for non-sensitive.
common C01111l1c_rcialuses do not become needlessly controlled due to v~lriations in testing that could
improperly result in a heat distortion measurement grc[ltcr than 250 0 c.


Ill. RECOMMENDED "TIERING" OF LCP PRODUCTS


A. The Majorilv of LCP Products Should Be Controlled Under 'Tier 3"


In considering the "Tiers'· under which LCPs curr.:ntly controlled under ECCN le008 could be
classified. Ticona respectfully requests that BIS be mindful of the broad commercial uscs for which
mosl LCPs are designed and used. Based on the criteria outlined in the proposed rule. Ticona believes
that none of its lCP products or those of iis closest competitors should be controlled at any k\·el
higher than Tier 3. From a nmional security perspective. most LCP products simply do not rise to the
Ic\'cl of U.S. "crown jewels'· controlled under Tier ( that arc exclusively available in the U.S. or are
closely related to Weapons of t\-1ass Destruction or provide a "critical military or intelligence
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advantage to the United States." Similarly. Ticona does not belie\'e that most LCP products controlled
under ECCN IC008 should be controlled under Tier 2 because. again. they do not provide a
"substantial military or intelligence ad\'amage to the United States. or maKe a substantial contribution
to the indigenous development. production. use. or enhancemeDl of a Tier 1 or Tier 2 ilem:' Rather.
as described in more detail below. the majority of LCP products is widely available throughout the
world and arc designed and used for benign commercial purposes.


1. Widespread Foreign Availability ofLCPs, Including Most "High Hear' LCPs
for Common Commercial Applications


As described above. because of their suitability for a \'ariety of applications. LCPs. including
High Heat LCPs. are widely available all over the world. World consumption of LCPs is expected to
grow. which means that corresponding cap3city must also grow to satisfy world demand. For that
reason it is expected that future market expansions will most likely be in other Asian countries. mainly
in China. as well as in Japan. Within the U.S., data indicates that the U,S. is a large net exporter of
LCPs and that Asian countries are the major importers. Tbis is not surprising. as the countries of Asia
(particularly outside of Japan) have a large demand for Lep without the corresponding production
facilities.


As a result of the widespread. increasing demand. particularly in Asia. there are many foreign
companies that compound Lells. including (he High Heat products. Major LCP compounders include
Samsung in Korea: Chang Chun and Shinkong in Taiwan: and Shanghai PRET in China. In Japan.
major compounders include Sumitomo. Tora)', Ueoni, Nippon Petro, Daicel Chemical Industries Ltd ..
and Polyplastics Company Ltd. Polypla5tics also has LCP compounding produclion f<Jcilitics in
Taiwan and lv1<Jlaysia.


2. "High Heat" LCPs Are Primarily Used for Common Commcrcial/Ci\'il End
Uses That Do Not TrieQ:er National Security or Forei!!n Policv Concerns


Due to their suitability for a variety of commerciallci\'il applications, in the \"ast majority of
instances. LCPs .are not used for applications that are likely to trigger a national security or foreign
policy concern (those minority of instances are discussed in Section B below). Rather, LCPs,
including most of the "High HeaL" LCPs that currently arc subject to control under ECCN IC008.b
generally <Jreused ror common E/£ applications as welt as upplicfltiolls in the automotive, chemical.
industrial. and medical industries. among others.


l. EJE Applications


O\·erall. the gr.:arest demand for LCPs. including High J·kar LCPs. results from E!E
applications, which includes the telecommunications and audio/video industries. In the late 19905.
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most of the LCPs consuml:d were used to make electTicalcOImectorswith high pin densities for use in
surface-mount technology (SMT"). SMT applications continue to provide a strong sales base for
LCPs. due to the trend IOwardminiaturization which increases the demand for '·thin wall" components
and the demand for products that can withstand processing temperatures of 2600 C or higher. High
Heat LCPs are among the few plastics that arc capable of meeting these requirements. As a result.
LCPs are used to make chip carriers. printed circuit boards, coil fomls, bobbins. sockets. capacitor
housings, optoelectronic devices, potentiometers and switches. Otlter uses include tlte lens holders,
components in compact disc players. burn-in socKets and test socKets with cam-activated locking
devices and rails for circuit board production racks. Jd. at 14.


Since (he mid-20DOs. regulations in Europe and elsewhere for ·'lead free" soldering further
increased the demand for High Heat LCPs. as the ideal temperature in the lead free soldering process is
in the 250-2600 C temperature range. which means thaI LCP compounds that can withsland these high
temperatures arc required.


LCPs' high strength to weight ratio, flame rctardance and high themlal stability also make them
well suited for various types of business equipment. such as primers. inkjet printer cartridges. copiers.
fax machines. audiovisual equipment. liquid crystal displays and hard disk drives. ld


The ease with whiclt LCPs can be precision-molded to meet exacting size and shape
requirements mean that the)' are also used for a variety of computers and telecommunications devices.
Por example. Ticona estimates that of the EIE end uses in the LCP industry today, a substamial
percentage are for mobile devices, including items sueh as smartphones like iPhoncs or Blackberrys. as
well as for notebook computers. severs. desktops. and various entertainment devices. [t is likely that
the percentages for a number of (hese E/E applications will only increase ill the future. especially as
industries rebound from llnt1worable economic conditions. which will lead to an increased demand ror
LCPs.


11. Automotive Applications


LCPs are used in a variety of automotive applications. induding fuel systems and electronics.
In particular. LCPs are used as an encapsulation material for rotor magnets in the actuator motor of
cruise control systems and antilock brake system sensors components for lamp holders and parabolic
reflectors. FurthcmlOre. the use of LCPs in the automoti\"e industry may be on the rise. especially
since LCPs appear to be well suited for fuel cells and other environmentally-friendly products, such
components for improved emission standards. Id.
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lll. Chemical and Industrial Applications


LCPs aTe used in a variety of chemical and industrial process applications such as chemical-
detector housings. heat-senler frames for industrial machinery, bushings for winches. pumps. meters.
valve liners and chemic.al process lower packings. /d.


IV. Medical Applications


Leps are also used to make a number of medical and dental devices such as cannulae. cutlers.
staplers. ste_rili7-3tiontreys. graspers. scissors, lapa-roscopes. demal 100is and surgical devices. These
products require a plastic tha1 is able to meet high strength and stifTness requirements and withstand
high day-to-day sterilizmion requirements. 1d


v. Cookware and Other Commercial Applications


Coobvarc. including Tupperware. still represems a significant end use for LCPs. including
!Iigh Heat LCPs. High performance LCPs also are used for otheT commercial/retail applications. such
as optical fiber applications. They are also used in products as diverse as fishing poles. sailcloth and
rope. Id. The Kuraray group. for example, produces the High Heat Vectran® fiber. which is a high
pCrfOnllanCCmultifilament yam spun from LCPs thm is an important constituent in various building
and coating materials, adhesives. textiles, man-made leather. dental materials, carpets. furniturc
finishes and lamimted safety glass. See <htrp://\Vww.\'cctranfiber.com>.


R The Polymeric Substances OrCOl1ccrn Should be Specifically ldentil"ied and
Remain Subject to StrolH.'.cr Controls


Ticona. recognizes thm since it designs all of its LCP products for genera) commercial usc. it
has incomplete knowledge of the particular charactcrislics of certain LCPs that may raise national
security or foreign policy concerns. Ticona understands that although the vast majority of LCP sales
arc for the general commercial end uses idcntified above. a minority of LCPs and other plastics are
used for applications thaI may raise national security and foreign policy concerns. such as military and
aerospace applications. For example. Ticona is aware that certain plastics appear to have been
designed for jet engine applications. among others, due to their weight bearing utility. In contrast.
LCPs ha'·e a febrile nature and, therefore, are a poor bearing material. which makes them inappropriate
for such applications.


Similarly, Ticona is aware of al least one polymeric substance that is suitable for sensitive
aerospace and missile production end uses due to a variety of characteristics. including an extremely
high melt point (grc::ner than 425 0 C). Ticona does not believe that this type of substance is controlled
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under ECCN ICOOS.b. because it is not a thermoplastic and is not a copolymer. However, eyen to the
extent ECCN ICDDS.b. is the appropriate category_ such a substance does not" appear to have been
designed specifically to be uscd in most consumer electronic applications and other commercia! end
uses. primarily because it is not injection moldable.


Ticona urges BfS to place any LCPs and other plastics of concern in a higher tier, rather than
subjecting all LCPs to the same stringent controls. as is currently the case under ECCN 1C008.b. It is
illogical and damaging to u.s. commercial interests to impose the same licensing requirements on
LCPs used to produce Tupperware as are imposed on a minority of LCPs that are used for highly
sensitive applications and. therefore. do provide a legitimate military or intelligence advantage to the
U.S.


IV. CONCLUSION


In sum. Ticana believes that its proposed changes simply update and nomlalize [CCN ICD08.b
to reflcct current commercial demands and realities. Particularly in EIE industries. \vhich drive most
of the LCP demand. the focus on products that can be precision molded and \vithstand high production
temperatures. especially (0 meet new "lead frcc" requirements. have increased the demand for "High
Heat"' LCPs for llse in ubiquitous mobile devices. computers, oOice equipment. and televisions. among
other common commercial items. However_ Ticana's proposed changes maintain conlrols over LCPs
and otl1er plastics, whose vastly higher hent dellection tlm.'sholds and unique composition and
chemical Slructmes make them inappropriate for general commercial use and 1110rc suitable for
sensilive end uses.


If'yOll have any questions or require additional information. please do not hesitate to contact 1he
undersign..:d. who may be reached at (972) 443-4913 or at ravmond.ll1c!.!.uirecWcelanesc.com. Ticona
has marc detCliled data. statistics and other background material relating to its commcnt that it would
be pleased 10 pro\'idc to BIS upon request.


Sincerely.


t2f.£
Cl~;h~r J I. Gannon
Associate General Counsel








c, February 7; 2011


Timothy Mooney
Office of Exporter Servkes
Regulatory Policy Division
Bureau of Industry and Security
Department of Commerce
1401 Constitution Ave., NW
Room 2705
Washington, DC 20230


ATTN, Notice of Inquiry - CCL and RlN 0694-AF03


Dear Mr. Mooney:


Cummins lne, ("Cummins") heteby submits our comments regarding tWo advance
notices of proposed rulemaking the Bureau of Industry and Security ("8IS") issued for
public comment all December 9, 2010, concerning how descriptions afitems controlled
on the Commerce Control List ("eeL") could be more clear, positive, and "tiered,"[
and concerning the creation of License Exception STA.2 We appreciate the opportunity
to provide comments bn these important issues. Cummins is dedicated to supporling
the efforts of the U.S. Government to protect its national security interests. A targeted
and transparent cxpmi control regime can be an effective too11n protecting those
national interests, We support President Obama's export control reform initiative to re-
evaluate and modernize export control regulations.


Cummins Inc. is a global leader in the diesel power industry. The company operates
lour business segments; Engine, Power Generation, Components, and Distribution. We
have complementary business units that design, manufacture, distribute and service
engines and related technologies, including fuel systems, contro'ls, air handling,
filtration, emission solutions and electrical power generation systems. Headquartered in
Columbus, Indiana, U.S.A., Cummins serves customers in approximately 190 countries
and telTitones through a network of more than 500 company-owned and independent
distributor locations and approximately 5,200 dealer locations. Cummins reported net
income of$428 million on sales of$1O.8 billion in 2009.


175 fed. Reg. 76664,
175 Fed. Reg. 76653.
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c.
J. Summary


Wi!h regard to the request for comments on how to make the eeL more clear and
positive, Cummins respectfully submits that some of out products provide excellent
examples oflhe need to revise particular Export Control Classification Numbers
("EeCNs") and define critical terms used in the Export Administration Regulations
("EAR"). We suggest that (I) the reasons for controlling our products should be
reexamined and changed to a less restrictive level that would be appropriate for these
items; (2) the applicable EeCNs should be revised to be transparent, use positive lists;
(3) EeeN-specific "calch-all" provisions should be eliminated; and (4) relevant lenns,
such as "part," "component," "therefor designed," and "specially designed" should be
defined.


Cummins makes a wide variety of diesel engines. Most of these engines are for
commercial applications. But we have modified certain pal1s and components of some
engine models for use in combat and non-combat military vehicles. Consequently, the
"specially designed or modified" parts and components for non-combat military
vehicles fall under ECCNs 9AOl8, 90018, and 9E018 of the Commerce Control List
("eeL"), while the "specifically designed or modified" pans and components for
combat military vehicles fall under Category VII(g) ofthe U.S. Munitions List
("USML"). Cummins does not make any engine consisting entirely of parts and
components that are controlled under the eeL or USML. Rather, the engines we make
for military trucks mostly consist of commercial parts and components, most of them
c.Iassifiedas EAR99.


This letter will discuss the Cummins products that BIS has advised are currently
controlled under the EAR for National Security ("NS") reasons: ECCNs 9A018,
9D018, and 9E018-'


Perhaps our concerns about the NS controls on these particular items can be illustrated
by two examples. First, as BIS currently interprets and applies the EAR to our
products, a license would be required to export an exhaust muft1er for use in a non-
combat military transport truck in Costa Rica. Second, a deemed export license would
be required to inc1l1dean Indian employee assigned to a team of engineers working on


J Cummins also manufaculres and exports items classified under 2A994, 8A992.fand g, and 9A990.a, as
well as their softwar<,and l<,chnology coumerparts. All of these items are conlrolled lor Anli~TeITorism
("'AT") f<,asons. Most ofCununins' products are classified as EAR99.
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c.
pO\ver steering reservoirs, induding a reservoir that is modified to fit an unarmed all-
wheel drive vehicle that happens to have a passenger cab fitted with ballistic protection.


We respectfully submit that the analytical framework used in the State Department's
proposed revision of U.S. Munitions List ("USML") Cat. VII of the International
Traffic in Arms Regulations ("IT AR,,).4 which identified three tiers of export controls
and employed a reasonably well-defined positive list of controlled items, should be
applied by B1S to these three ECCNs. h is our understanding that under the proposed
revision of USML Cat. VII, our specially designed or modified engine palts for combat
military vehicles, as well as their software and technical data, would no longer be
controlled under that category.)


For the same reasons that led the State Department to conclude that our produCts do not
have military significance warranting their export control under USML Cal. VII in Tier
1,2, or 3, we believe strongly these items should not be transferred automatically to
ECCNs 9A018, 90018, and 9EOl8 of the CeL, where they would be controlled at the
NS Col. 1 level under Tiers 1,2, or 3. When this framework is applied in the CCL
context, we believe the Government will agree that the products previously controlled
for NS Col. I reasons do not meet the criteria for any of these tiers.


We recommend that the reason for control for diesel engines and their parts and
components should be changed from NS Col. 1 to a "holding" ECCN controlled for
Anti-Terrorism C"AT') reasons only, or that these items ultimately should be
reclassified as EAR99.


This more c-losely follows the expo11'control reform initiative's stated goal of "higher
fences around smaller yards." If the items previously controlled under USML Cal. vn
were moved to the current ECCN 9AD 18, the fences would merely be moving to a
different yard. Resources in the government and individual companies would still be
required to control items such as a dipstick modified to fit a military vehicle, at no
apparent gain to national security.


Qur engines are of the highest quality. But today's diescl engine market is mature,
global, and highly competitive. A wide range of sizes and applications of diesel


~ 75 Fed. Reg. 76930. December 10,2010.
5 III the terminology orthe proposed ITAR rule, these Items do not "provide a signific,lnl military or
intelligence advant,1ge, or makc a signi /ican! contribution 10 the indigenous development, production,
use, or enhancement orn Tier 1,2, or 3 item."
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c.
engines, and their parts and components, are made by our competitors in Russia. China,
India, Brazil, Mexico, South Korea, Europe, and many other countries. The leading
edge technology for diesel engines deals with complying with ever stricter emissions
regulations. The military requires less advanced and more widely available technology
in their engines because they are typically exempt from emissions requirements. Strict
unilateral controls on the export and reexport of these widely available items in the
context oftoday's global market does not appear to advance U,S. national security and
foreign policy interests.


Regarding proposed License Exception Strategic Trade Authorization ("STA"), we
understand that STA might not be available for 9AOIS items. We don't understand how
excluding from this license exception items such as diesel engines and their parts and
components would protect the national security and foreign policy interests of the U.S.
For example, the exhaust muftler mentioned above could be manufacnlred readily in
numerous countries. If Cummins Brazil made it, the item might be subject to the EAR
under the direct product rule, but License Exception APR would authoriz.e its export
from Brazil to Costa Rica, \:vithout the burdensome papenvork required by STA.


II. Discussion


A. Making-the CCL a more clear, positive, and tiered list


1. 9AOIS, 9DOIS, and 9EOIS are Unilateral Controls


ECCNs 9A018, and its soft\vare and technology counterparts, 9DOIS, and 9E018,
respectively, appear to be unilateral dual use national security controls. Most of the
other items subject to the EAR Gild controlled for NS Col. 1 reasons are multilateral in
nature. Under the Wassenaar Arrangement ("\VA"), as well as its predecessor,
COCOM,6 ground vehicles and components are and were controlled on the Munitions
List under category M L6. These items are not controlled on the \VA Dual-Use List.
When the U.S. Government implemented the WNCOCOM control lists, ML6 was split
into different groups of items controlled under the USML and the CeL. Apparently no
other WA member has implemented ML 6 in this way.


Today USML Cat. VB controls «Military type armed or armored" vehicles. CeL
BceN 9A018.b controls "ground transport vehicles (including trailers) and parts and


6 COCOM stands for the Coordinating Commillc<.' for MuiLilatcral Export Controls.
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components therefor designed or modified for non~combat military use and unarmed
all~wheel drive vehicles capable of oO:'road use which have been manufactured or fitted
with materials to provide ballistic protection to levellTl ... or better."


Because of this split jurisdiction, it seems unlikely that a meaningful comparison of the
licensing standards administered by the U.S. and other WA member countries
conceming military vehicles could be made.


2. BIS has interpreted and applied 9A018.b to recontrol engines


We defer to BIS' superior knowledge of the history of9AO 18.b and its predecessors.
We merely otTer the following general points in the hope they might assist BIS in
researching how the current ECCN might, or might nOl, be interpreted to control diesel
engines and their parts and components.


The relevant ECCN has undergone several noteworthy revisions over the past 29 years
or so. It appears that, at least as far back as 1982, ECCN 2406A controlled engines.
Specifically, paragraph "a" controlled "Specially designed military vehicles, excluding
vehicles listed in Supplement NO.2 to Part 370." Paragraph "c" controlled "Engines for
the propulsion of the vehicles enumerated above, specially designed or essentially
modified for military use." Paragraph "d" c.ontrolled "Specially designed components
and parts therefor."


But on August 29, 1991, the eeL was reorganized to implement changes to the dual-
use list agreed to by the members ofCOCOM.7 ECCN 2406A was replaced by 9A18A.
But 9A 18A no 10n2:cr listed emdnes. New paragraph "b" controlled "Vehicles specially
designed or modified for military purposes." Around 1998, when 9AOlS was created,
that language in paragraph 'b" was relained. ECCN 9AO 18 has undergone other
changes since 1998, but since 1991 it appears that engines have not been described in
positive terms.


Obviously one reasonable inference that may be drawn fi'om this history is that in 1991
the U.S. Government decided to deconlrol engines made for non-combat military trucks
under 9AD IS.b.


756 Fed. R~g. 41824, see p. 41897. "COCOM" stands for the Coordinating Committee for Multilalera!
Expon Controls. These changes included the publication of an enlire1y new eCL.
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Unfortunately, 9A018.b now contains "catCh-aft" ianguagej wllidl is discussed in mote
d.etail helm\'. On August 18, 2009, BIS"invoked that "c_~tch-all" hmguage in an
~dvj~ory Opinion issued to Cummins. BIS stated that the classification for a
commer~jal engine that was modified for a military vehicle "would probably be
... 9AOI8(b) because it appears this engine is a -uniquely confiQured component of
t!:rDund transport vehicles specially designed or modified for non-combat military use."
(emphasis iri the orig,inal)


Cummins respectfully submits there -isno compelling policy reason why BIS should
interpret and apply the "catch-all" language of9AOIS,b today to control engines that it
removed from a positive list 20 years ago.


3. 9AOl8.b .does not use a positive list of controlled items


Unlike the other paragraphs of ECCN 9A018, parag'r~ph'1)" does 110t use a positive list
of controlled items. Instead, it uses an undefined "catch-all" term to control ground
tianspott vehicles "and parts and components therefor designed or modified for non-
combat military use."


This paragraph is not transparent. It provides no guidance to exporters and reexporters
about what parts and components might be controlled. The terms "therefor designed or
J:l1odified," «parts," and «components" are not defined in the EAR. Consequently,
exporters and reexportcrs receive no guidance concerning whether or not engines are
controlled, and no guidance abou.1 how far down in a hierarchical list of an engine's
parts and components lhe control might reach. Does the ECCN control an entire
engine, a fuel assembly, a turbo charger, and/or an engine bolt, any ofwhic-h might be
"therefor designed or modified"? There is no guidance.


ECCN 9A018.b refers to EAR section 770.2(h), which provjde~ fnterpretation 8.8
Section 770.2(h)(1) puts a bit ofa gloss on the ECCN, substituting the more frequently
used term "specially designed or modified" for "therefor designed or modified." But
since the [ornler is not defined either this provides no additional guidance.


8 Interpretation 8 Wa'; added on August 31, 2004. 69 Fed. Reg. 52991. It replaced Interpretation 19,
\vhich described the split between USl\-1Land eeL controls for "Military Automotivc Vehicles."
Intc!]JTeialion 19 referred to "functional parts" of military automotive vchides, including, among others,
"the power train," whieh presumably included the engine.
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Cummins recommends that ECCN 9A018:b (and ijS .a:ppropriate, 90018 and 9EOI8) be
revised to provide a well-defined positive list of items controlled.


4.9A018.b ami Interpretation 8 may use a variation: of the "see through"
rule


S~tiQP- 770.2(h)(2) states that "ModifiCfj,tion of a ground vehicle for military use; entails
a SIn/dural, electrical or mechanical change involving one or more specially designed
military components." It then states that such components include, but are not limited
to, the following four things: (1) pneumatic tire casings de'signed to be btillet-proof or
to hin \vhen deflated; (2) tire inflation pressure control systems operated from inside a
moving vehicle; (3) atlllored protection of vital paris (e.g., fllellanks or vehicle cabs);
and (4) special reinforcements for mountings for weapons.


Please note that engines and their parts and components are not mentioned-in
Jnterpretation 8. This suggests they are not good examples of what BIS considers as
"military components." However, since the list of specially designed military
oomponents in 770.2(h)(2) is illustrative and not exhaustive, one cannot rule out that
engines and their parts and components are indeed considered by BIS to be "military
co.mponents." Integrating an engine into a vehicle docs entail making celtain structural,
electrical, or mechanical chang~s.


Apparently, if a ground vehicle ·undergoes a stTIlc-tural,electrical, or mechanical change
involving a specially designed military component, such as one of the four listed, then
the entire vehicle is controlled under 9AOI8.b. As discussed above, BIS has interpreted
9A018.b to mean that this ECCN does control an engine, or engine pmt or component,
which has been specially desiglied or modified for a non-combat ground vehicle that is
controlled under that ECCN.


Thus, it appears that BIS applies to diesel engines a fwo-siep version of the State
Department's controversial jurisdictional interpretation known as the "see through
.rule." Actually, it appears that the BIS version is more sticky than the State version.
lirst, the EAR "see through" the vehicle to its specialty designed military component,
such as armoring for the cab, and if such component is present the entire vehicle is
controlled under 9AO IS.b. Second, with the entire vehicle controlled under 9A018.b. a
diesel engine or its parts and components that have been specially designed or modified
fo"ruse in that vehicle are likewise controlled under 9AO 18.b. Because of this two-step
analysis, 9AO 18.b conirols the engine and its parts and components evert in situations
where they have nothing, functionally or operationally, to do with the specially
Cummins Inc.
500 Jacksorl Street. MC60711
Columbus, IN 47202 USA
cummins.com
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c.
Qe~igne-dor modified milita(y comPQnents otthe vehicle, such as its armored cab. Fw
example, ~he y,ng'ine \vould po.\V<;r the vehicle in essential-Iy the same way with or
\vithoLlt armoring for the cab, the presence ofruliAlat tires, "etc.


w~confess we 40 ~ot JJllde.rSta:n~the rationaie for such an eXp'ansi'~ea-nd non-
transparent use of the term "specially designed or modified" to control items such as
diesel engines and their pails and components. We respectfully recommend that
9A018.b ahd Interpretation 8 be revised to control only a positive list of items that are
tme military components that have been specially designed or modified for non~combat
vehicles. We do not believe diesel engines and their parts and components are "military
components."


We.note that there may be a basis for ~pplying the three tier concept to the specially
.designed military co~ponents of a non-combat vehicle. For example, it might make
sense to review the four military components listed in 770.2(h)(2) and place them in
Tiers t 2, or 3, as appropriate. However, we wOlild urge BIS to resist the temptation to
use Tier 3 as a "catch-all" for controlling l1on-milifary components of non-combat
vehicles, sucb as diesel engines and their parts and components. Tier 3 should have a
well-defined bottom floor.


5. En~ine parts and components


By way of-background, one of-Cummins'- main business units, the Engine Division,
qesigns and manufactures approximately 15 models of diesel engines, ranging from 1.4
to 78 Liters, for use in vehicles, vessels, and electrical power generators. Many engine
series have parts, such as engine blocks, pis'tons, and valves, which are used
interchangeably across different types of applications, such as vehicles, marine vessels,
land electrical power generators, and marine electrical power generators. The "chick
engine applications range from pick-up trucks to buses to very large mining trucks.


The great majority of Cummins' products are for civilian use. Most of our business
with the military is marketed as c0l11l1lerciaI6ff~the~shelf (';COTS") products.
However, Cummins does manufact\lre and export certain items that ClllTently are
s~bject to U.S. export controls under both the lTAR and the EAR.9 The reason our
products are controlled is because the lIAR and EAR use variations of the same


II For ex:ample, we believe tlle following parts and components are classilied under 9AOI8.b: exhaust
'asS6nbly (including a gasket, pipe, stack, and tube), Janncd tube, intake :tir !lIbe, exhaust roumer, pipe
crdssover, Slack, tube, power sleering filter element, power steering reservoir, and end cap.


Cummins Jnc.
5~gJackson Street, MC60711
~olurl)bus, IN 47202 USA
curpmins.com


8







undefined' concept, namely, that an item is controlled if it waS intentionally Gesigned or
mooified for a military truck.


Modification of a c-ommercral d-iesel engine for a military vehicle, wliether combat or
tiOn-combat, is typ'ically done either (1) to eI)able the engine to fit jnto and COriqectwith
the vehicle or (2) to eilable the engine to operate within desii"ed performance
parameters, such as RPM, horsepower, torque, dmability, and fuel economy., 1ileS~
engine modifications do not affect lhe functionality of the vehicle's weapons systems,
armor, night vision equipment, or communications systems. TIle modifications simply
enflble- the engine to be installed in the military truck and run as required.


Cummins does not make any engine that consists entirely of parts and components that
are specially/specifically designed or modified feir military use. For all of our engines
supplied to the military, the majority oftheir parts and components come from the
commercial sector. They were designed, developed, tested, and proven in civilian uses.
Only a small percentage of patts and components need to be redesigned or modified for
installation in a particular military tllJck, or to achieve a performance specification of a
military end-user. Even then, the necessary changes typically are relatively minor.


Cummins recommends that the terms "spec-ially designed or modified," "designed or
modified therefor," "parts," and "components" be defined precisely. Furthennore, we
rec-ommend that BlS cQnsider exp(essly excluding from the coverage of "specially
designed" any item that is modified solely to make it fit with another item, and that is
not modified to alter the basic operation or function of an item. For example, if a
customer wants us to tl10dify the shape of a commercial plastic air cleaner for use in a
particular non~combat military truck, this type of modification should not fall within the
scope of "specially designed," because it has no affect on the-operation of the engine or
the military vehic-Ie.


6. Electronic Control Module and rts Software


Most commercial diesel engines produced today have an electronic control module
("EeM") that acts as the "brains" of the engine. BIS has previously advised that if
Cummins specifically modifies the software of the ECM. for use in a non-combat
military vehicle, that modified software is controlled under 9DO 18. :Givell the absence
of definitions of the relevant terms, as discussed above, there is no analytical
classification framework within which this guidance can be understood and applied.
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c.
The ECM contains sdftware that en~hles the engiile to operate efficiendy, safeiy, and in
c'oll1plian~e with local eniissions controll'egulations. All Cummins vehicle engines t113t
are electronically controlled use essentially the same ECM software. That software is
l.oaded with pre-est~1:?lis.hed. calibration s!=;tlings that provide a series of instructions to
the engine. In order for a particular modelef an "electronicengine. to perfonn ,vithin the
desired parameters, its calibration settings are selected to control items such as.•the
amount of fuel intake, the amount of air used, the RPM ranges, and the interaction with
-the emissions package required for the vehicle.


It may be useful 19 think oUhe various calibration settings as books on the sheives of a
library. There are 11Undreds of possible books (settings) available for use in different
'applications (e.g., pick-up trucks, buses, tractor-trailers). A Cummins engineer goes to
the library and selects the books (settings) needed to allow the engine 10 perform as
required for a partic"ufar customer in a c.ertain application. Many of these calibration
·settings already exist. For example, the settings [or a bus engine that will be used in
Paris, France must meet the emissions standards applicable in the European Union, as
well as the bus operator's specifications for fuel economy, RPM, and engine longevity.
Different settings might be required for a bus engine used in Cuzco, Peru, which has a
much higher altitude and different emissions standards than Paris. To change a bus
engine's calibration settings from Paris to Cuzco, a-Cummins technician \..-ould use
different parameters when compiling the calibration to be loaded into the engine's ECM
software.


The Iliajority of the calibration seUings within the ECM software will remain the 'saine
regardless of whether the application is commercial or military. However, there are a
few customized calibration settings required for a military application that are different
from a typical commercial application. The most common difference concerns the
settings for emissions controls. Typically, military vehicles are exempt fi·om local
emissions control regulations. Emissions controls are achieved at the expense of power,
so if eliminated the engine can have a greater power rating.1o


lGThere is a comparable concern for certain lion-military engine applications. The emissions controls for
emergency vehicles require separate sellings that are being reviewed wilh the Environmental Protection
Agency to ensure the en'iergency vehicles can operate ctfectively during cmergcncy situations. The
settings in the ECM calibration for these engines would be dillhcm than other commercial nppliealions
so the engines \vould not automatically "de-ratc" (i.c., slow do\Vn to protect the engine cll1i~~iollS)while
in route to a fire or other emergenc)'.
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c.
If a military tmck cJlst,omet wishes to use what is essentiaily a commercial electronic
diese:J engine but specifies 'that it must have no emissions controlsll in order to optimize
power, the ECM c'alibration software typically used for that engine series will have to
be adjusted to reduce the emissions control settings to zero but allow the engine to
continue operating.


Because 'of the ambiguity of-the tem "specially designed or modified" there is no
transparent analytical frai"newoik an ex'po~r or reexp0l1er can use to seJfAciassify
adjustments made to ECM software calibration settings. Cummins pointed out to BIS
that adjusting calibration settings does not entail reprogramming the ECM's software
source code. Without addressing whether or not changing calibration settings
constitutes reprogramming, BIS indicated that, while it was likely that the ECM
software would be classified as EAR99. any modification to the software that is
specilically made for a non-combat military tmck would be controlled under 9D018.


It appears that BIS has interpreted the conce'pt of "specially designed or modified"
uniquely and broadly in 'the context of electronic engine software. However, the fact
remains that calibration settings in an ECM originally intended for a military vehicle
could be changed to a number of previously established seltings or "books" used for
commercial engines, and the military vehicle's engine could still function with varying
degrees of effectiveness.


We respectfully recommend that 9D018 be revised to clearty exclude ECM calibration
settings from control.


7. Technology controls on minor parts


As an engine manufacturer, Cummins maintains a database oftedmicaJ engineering
drawings for all of its engines, major assemblies, components, and parts, down to the
level of l'he smallest bolt, washer, and bushing. We have huiJdreds of thousands of
these drawings. A few dozen of them are subject to 9EO18, which controls technology
for the "development," "production," or "'use" of9AOl8.b items. The reasons for
control are NS Col. 1, RS, AT, and UN.


II One European military customer required, in their request for bids to supply electronic engines for
military trucks, that the engines must include tlle option for the driver to switch the EU emissions controls
on or ofT, depending on the circumstances In which the trucks are being used. for example, the militalY
unit could operate its transpon trucks with their emissions controls on during convoys and with their
emissions controls off during battlefield missions.
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c.
,As ,aglobal company oper~ting iri approxirpately 190 couiltries; Cum"111inshas many
.teams ofMgiheets who must review technical dl'a\vings. These teams are composed of
.employees recruited from ~ highly skille-d, highly diverse workforce. The engineers
n.eed to review technical drawings for a variety of design, development, manufacturing.,
repair, and quality-control reasons. Cummins engineers-also need to communicate with
hon-U.S. customers, joint venture partners, and distributors about the technology for
particular engine applications, as well as-specific parts and components.


To comply with 9EOlS, 12 Cummins must maintain strict accesS controls on the tt;chnkal
drawings relating to those particular items that are controlled under 9A018.b. For
ex.al'nple, we must sequester all engineering drawings showing an air intake tube that
was specially designed or modified for a military truck.


However, since in many instances most of the parts and components ofa particular
engine series are not subject to NS Col. I or ITAR controls, this means that technical
engineering dra ••vings for many parls can be shared widely wiihin Cummins, while a
few must be restricted. Yet the technical drawings subject to strict accoss controls
typically reveal little, if anything, about how to "develop," "produce," or "use" the
entire engine. The 9A018.b parts are controlled only because they were "specially
designed or modified" for a non-combat military truck application. Technology relating
t6 the rest of the engine might be EAR99.


CUinmins recommends that ifBIS continues to control diesel items on the eel, it
consider the option of eliminating controls on the "development" and "production"
technology for diesel engines and their parts and components, and apply only an AT
level technology control on the "use" of those items. For example, Cummins makes
certain diesel powered portable electric generators and their specially designed parts,
which are controlled at the AT level under 2A994. The technology counterparts to
2A994 expressly exclude from control technology for the "development" or
"production" of2A994 items. ECCN 2E994 controls only "use" technology for 2A994
items. 13


IiCummins also has to comply with USML Cat. VIJ(h), which conlrols technical data for the pam and
components controlled under Cat. VU(g).
Jj 2£00 I controls technology for the "de\'elopment" ofvariolls Cat. 2 items but excludes 2A994. 2E002
controls technology for the "production" of various Cat. 2 items but likewise excludes 21\994.
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c.
B. Prop.osedLic-enseException STA


if-BiS -decides to cont{nue controliing diesel engines and their parts ana ~omponents
\Inder 9A018, Cummins recommends that they be made eligible for License Exception
STA. Cummins further recommends that the proposed documentary requirements for
using STA, such as a special destination control statement and a statement from the
~oIl~ignee, not be required for items such as diesel e-ngines ·and their parts and
components.


Tht': realitY is that these items present a low level risk to the national security and
foreign policy interests of the U.S. Diesel engines and their parts and components are
p'ui'pose-built, meaning they are designed and manufaciured to do ol1.e thing, namely,
work in diesel power applications. TIley can't be used for the purposes for which other
types of items subject to NS controls are used, such as spaceflight or night vision.
Consequently, the only diversion risk diesel engines and their parts and components
present is the risk that they might be shipped to prohibited destinations, end-users, or
end-uses. The EAR already has sufficient controls in place to deal with that risk.


We subm·jt there is another way to look at the diversion risks for diesel products. We
see no justification, in tel111Sof sound export control policy, for requiring, on the one
hand, a special destination control statement plus a consignee statement to use License
Exception STA to export an exhaust Illuffler that was modified from the original
EAR99 version in order to tit 011a non-combat military truck, and, on the other hand,
t.he regular destination contro'l statement and no consignee statement to export the
original version of that exhaust Illuffler. They are bent in different ways to fit different
trucks, b~t both items are just exhaust mufflers.


III. CO'ilc1usion


For the reasons stated above, Cummins respectfuliy recomme.nds that BIS revise
ECCNs 9AO 18, 9D018, and 9EO18, Interpretation 8, and the related key terms of the
EAR, to make it clear that diesel engines and diesel engine pariS and components that
are de-signed or modified for military vehicles are not controlled tor NS reasons lmder
Tiers 1, 2, of 3.


However, if BIS ultimately decides to maintain NS controls on these items, Cummins
r~commends that proposed License Exception STA be revised to include these diesel
products, and that the unique documentary requirements ofSTA be eliminated entirely
for diesel products.
Cummins Inc.
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Th~H).kyou for the 0pPo11unity to COll1menton these importarit regulatciry'prop,osals. If
w~rnay be of assistal1ce. in providing for your review further technical or foreign
availability information about our products, please let u$know and we would be happy
to assist.


Resp'ectfully Submitted,


" //'4'/d. _.
Brian Jaskot
Ma'nager, Export Conlpliance
Law Department
Cummins Inc.
500 Jackson Street
Columbus, IN 47202 USA
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GRACO 


Via E-mail: publiccorn~nents 


Mr. Timothy Mooney 
Office of Exporter Services 
Regulatory Policy Division 
Bureau 01' Industry and Securitlf 
Department of Cornmcrcc 
1401 Constitution Avenue, N.W., Room 2705 
Washington, D.C. 20230 


Re: Notice of Inquiry CCL 
Request for Comments on the Availability of Items on the CCI, 


Dear Mr. Mooney 


On behalf of  Graco Inc., I am submitting these commcnts on the availability of items on the 
Cornmercc Control List (CCI,) in response to thc Bureau of  Industry and Security's rcqucst for 
public cnmmcnts for revising thc descriptions o r  items and foreign availability on the CC1,. 
.l'hcsc comments identify the foreign availability of  pumps classified as Export Control 
Classification Number (ECCN) 28350 on the CCL outside of the U.S. and the group of 
countries identified in the Notice of  Inquiry published in the Dccernber 9, 201 0, Fedcral 
Register, Vol. 75, No. 236, pp. 76664-76666. 


Founded in 1926, Graco is a world leader in fluid handling systerns and components. Graco 
products lnovc, measure, control dispense, and apply a wide range of fluids and viscous 
materials used in vehicle lubrication, cornrnercial and industrial settings. The Company's 
operations are based in Minneapolis, Minnesota. 


(jraco's I-luskg diaphragm pumps are the subjecr of this comment let~er. I Iusky diaphragm 
pump models 205, 5 15, 1040, 1050, 1590 and 2 150 are air-operated double diaphragm pumps 
tbr low to high viscosiry fluids of varying connection sizes with maximum flow rate over 0.6 
cubic meters per hour and  pump wcttcd parts made of  lluoropolymers classified on the CCL 
urtder ECCN 2B350i. More detailed descriptions of our different pump models are reflectcd in 
the enclosed Process Equipment Catalog at pp. 2-5, 7-8, 12-1 4, 18-20, 25-27, and 3 1-33. Graco 


Graco Inc. I P.O. Box 1441 1 Minneapolis, Minnesota 55440-1441 1 612-623-6000 
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regularly obtains cxporl or re-export liccnscs fur those oi'our purlips classified as I X C N  
2B350i. 


In our view, pumps that equal or exceed the parameters of 2B350i are those manufactured by 
I'rice Pumps PVT Ltd in India, Shanghai Rudi Fluid Conveyor Co., Ltd, in China, and Zhejiang 
Xiandai Pump Co., Ltd, in China. To our knowledge, these pumps are available in sufficient 
quantity. Air-operated double diaphragm pumps are of a commodity nature, are widely 
available and have been for some time. The pumps controlled under 2B350i require 110 special 
technical expertise to design and rnanufac~ure compared with similar pumps madc of other 
plastics not in 2B350i. The relatively recent availability of these lower demand special material 
punlps as set forth below reflects increasing dcmand for these controlled pumps (as compared to 
the non-controlled n~aterial pumps). 


There arc three basic requircmcnts to bc met for the pumps to be controlled under 2B350i: ( 1 )  
the pumps are diaphragm type pumps - all of the cited pumps are of this design; (2) the pumps 
arc of the specified flow ratc - all of the pumps cited have flow rates nearly identical to the 
similarly sized Graco pumps which are understood to be controlled under the current 
regulations; and (3) all of the  wetted pads ofthe purnps must be made from the enumerated 11st 
of materials - the wetted materials of the pumps cited are the same fluoropolyrncrs as thc Graco 
controlled pumps, namely PVDF arld PTFE (sometimes referred to by the trademarks Teflon 
and Kynar). 


Evidence o r  foreign availability is summarized below: 


Price Pumps Pvt. Ltd. ("Price Pumps") 


8, Hind Service Industrial Estate, Gr Floor, 
San Gyaeshwar Road, Shivaji Park, 
Munlbai 400 028, India 


Websitcs: 


"LEADING MANLIPACTUKER OF AIR-OPEMTED nOUR1.E-DIAPHRGAM PIJMPS" 
from Price Pumps home page at: 
http://~ww.pricepi~mps,co.irl/pricepu~nps/defai~lt.l~tm 


Pricc Pumps contact us page at: 
htl~~/~+~~~v.pricepi1n~ps.co.i1~/price~u1nps/contactus~d~1huit. htni - 


"Price Pumps Pvt. l ~ d .  is now a CE certified company." Copy ol'CE Ccrtiiicate at: 
l~~tp:!/w~vw.pi~icepumps.co.iri!pricepu~nps/ne~s/dei'~ult.l~tm 
l i t t ~ / j u t ~  w.priccpurnps.co.in!pricepumps!~iews/pdfs/C L-('crti t;cnte.pdl' - 
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Price Pumps product catalog at: 
littp:/!w~~~v.pricepu~nps.co.i~ljp~~icepun~ps~pdfs/price-catalo~.pd t' 


Price Pumps product pages at: 
http://\~\~\v.pricepumps,co.i~~/pricepumps/prnduc~s/defhul~.h~n~ 
http://~~~.pricepun~ps.co,i~~/pri~cpu~nps~prod~~cts!nlste~~ials.htm 


Price Pumps diaphragm pump descriptions at: 
AOD 15 PVDF 
l ~ ~ ~ p : / ! w ~ v w . p r i c e p u ~ n p s . c o . i n j p l . i c c p l o l ) ; -  I1 i~oride- 1 5.htm 
http:ll~~~~~~.pri~~piinips.e0.i1i!pri~~1~~1np~/pr(1d~1et~./pdfs/l5rnrn-11vd1~,~df 


AOD 30 PVDF 
htlp://~~~.~v.pricepumps.co.in/uricepumps/producls/po~\i'-fluo1~ide-30.htn1 
http:/l~nrv.pricepumps.c0~in~~ic~cpu~ps/pr0d~~t~/pdfsI25n~n~-~~vdI~pd~f 
AOD 40 I'VDF and A011 400 PVDF 
h t tp : l !w~~~ .p r i cepmgs . co . in /p r~epu inps /p roduc t s /po~~f l , u~~~ jdc ,~O.  htm 
htlp://tww,pricepumps.co.in/pricepu~npsiproducts/pd is/JUmrn-pvd I'-bolLcd.pdl' 
tittp://~~~w..pricepurnps.co.in/price~i1n1pslproductsipdfs/4Om1n-pvdbolted.pdf 
AOD 55 PVDF and AOD 500 I'VDF 
Irttp:/:~~ww.pricer>umps.co.in!pricrpun1p~/pr0di~ct~~po1v-tluoride-~.~~l~t1~~ 
http://\v~+w.p1~icepi1mps.co.in/pricepumps/products!pdls!50min-p~~dl~,pd~ 
11ttp:!!'~vww.p1~icepun1p~.c0.in/p~~epu1nps/prodt1cts/pdfs/5Og~~pydf- bol ~ecj.pdf 
AOD 80 PVDF 
l i t tp : lhvww.pr icepi1m~s .cn . i .n /pr i~cpu1np~/prodi1c ts~pi~~~~. f l .u~~r id~-8O~~~t~~~.  
111 ~p://www.~~riccpi1nips.co.in!pri~e~um~s!p1~odi1~1~/pi11s/1ni1nui1l.pdt' 


Sharighni Rudi Fluid Conveyor Co., Ltd. ("Rudi") 


1428 .linqian Road 
Jinhui 'l'own 
Shanghai China 


"Rudi pump is a professional manufacturer of air operated diaphragm pnmp. Our RW series [lit 
operated diaphragm pumps adopt three-way air pilot valve for true no-sticking and Iubc-free 
operation. The structure and performance is similar with some world famous brand. 


KW series air operated diaphragm pumps use compressed air as the power source. It can 
convey corrosive, volatile, flammable, poisonous liquid or fluids with particles and high 
viscosity liquid ctc. 'The wetted parts and diaphragm can be choose according to different fluid 
media. 
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Pump material: 
Wetted parts: PI', PVDI:, Acetal, Aluminum alloy, Cast iron, SS304 I 3 16 elc. 
Diaphragm: Teflon, Santoprene, Viton, EPDM, Hylrel, Huna-N, Neoprene etc." 


Above from Rudi home page at:  
http://\\~vw.river-wavc.cn/en/about.asp 


Rudi contacl us page at: 
htlp:!lu.w\v,river-w~vc.cr~!e~~/co~it:i~t.i~s~~ 


Rudi  product pagc at: 
l ~ r t ~ : ! / w w ~ ~ . ~ ~ : j ~ c _ r - ~ ~ a ~ e . c n l e i u ' ~ ~ r o d i ~ c ~ s . l ~ s p  


Rudi diaphragm pump descriptions at: 
RWOG 
http://\n\;.river-\v;ive.cn/et~/prodi~cts vicw.asp '!m 
RWIO 
l~ttp:i/~~u..~~i~~e~~-w~~~,~~c~~!c~~lproducts vie\v.asp'!id= I2 
RW15 
I ~ t t ~ ~ : l ! ~ u . w . r i v ~ ~ - ~ t ~ ~ ~ t : . c ~ ~ / e n l p r o t s  vicw.asp?id= I0 
RW25 
hrt~:l/~~\.ww.river-~~~~~~.c~liedproducts vie\r..asp'?id=15 
RW40 
http://\h~\~v.river-\vavc.cn/er~/products \.iew.aspb?id= 13 
RWjO 
http://wuw.rivcr-wavc.c~derl/products view.asp?jd.zH 
RW80 
httu:liwww.river-wnve.cden/~?roducts vie_~i~s~>'?id=l6 


Thc Rudi pump descriptions in the above wcb pages show that the pumps arc within lhc 
materials of construction of thc pumps controlled by 2B350. l'ump sizcs and flow rates are not 
givcn but the manufacturer states "'Thc slructure and performance is similar with some world 
famous brand ." 


Zhejiang Xiandai Pump Co., LAd. ("Xiandai Pump") 


Dong'ou Industrial Zone 
Oubei l'own, Yonu ia  County, Wenzhou 
Zhejiang, China (Mainland) Zip: 325 102 


Websiles: 


Xiandai Pump homc pagc at: 
hit~:!ir~~odempump.en.a!ibaba.con~t 
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"Wclcorne to our website, Zhejiarlg Xiandai Pump Co., Ltd is a main rnanufacturcr oC 
multistage pump in China, have cxperience over 15 year. 
1 .Products: vertical multistage pump, horizontal multistage pump, diaphragm pu~np ,  
submersible pump. 
2.Full range test equipment to check pump performance and quality. 
3.Pump have CE certificate 
4.Havc cxportcd pump to more than 30 countries. 
5.Strict quality control policy for quality is life for factory. 


We sincerely welcome customers worldwide to establish rnurually beneficial and strategic 
long-term business rclationships. T1' you arc intcrcstcd in any of  our competitively priccd 
products, please feel free to conlact us  for furthcr dctails or any qucstinns you may have. We 
wannly wclcon~c your inquiries." 


Above from Xiandai Pump profile page at: 
h t ~ ~ ~ : / / i n o d e r n ~ ~ ~ n ~ ~ . e n . a l i b n b a . c o ~ n b o u t u s . l i t n ~ i c o n i p r o i l e  


"Welcome to our website. ZIiEJIANG XIANDAI PUMP CO., LTD is a leading manufacturer 
of stainless steel multistage pump and diaphragm pump in China with a history over 15 years. 
Our factory primarily supply vertical multistage pump, horizontal multistage pump, fire pump 
and air operated diaphragm pump. We have exported our pumps to more than 30 regions and 
countries. 


Horizontal and vertical multistage pump, all parts that touch with liquid are made of stainless 
steel, have obtained CE certificate. Diaphragm pump is similar with G M C O  pump and adopt 
three way air pilot valve for true no-sticking and lube-free operation. We are striving to be 
increasingly competitive through technical excellence, continuous improvement of our pump 
quality and service, so as to establish long-term relationship with our customers. 


W e  sincerely welconle customers worldwide. And wei': [Id [sic] like to establish mutually 
beneficial and long-tcrm busincss relationship with custnn~crs. I f  you arc intcrcsted in any pump 
in our company. please feel free to contact us for further details or any questions you may have. 
We warmly welcome your inquiries." 


Above from Xiandai Pump listing at 'I'radeKey.com: 
http:l/w~~w.tradekcvVco~nip~~ili1e vit.~v/uidl3347 1 7/Zhejian~-Xinntlai-l'i1n1p-Co-i,ld.li~n1 


Xiandai Pump about us page at: 
I ittp://~noden~pi~nip.e~i.al i baba.com/aboutus. htnll 


"I .CE certificate for CDL series pump" at: 
I1ttp://~~~,xiandaipump.coin/index1~i1,asp'!Menuld=7 















Contents 


Air-Operated Double Diaphragm Pumps Model Overview .......................... 2 


Pump Selection Key for Husky AODD Pumps ................. ... .................... 4 


Husky 205 Plastic Pumps ..................................................................... 7 


......................... ..................................... Husky 307 Plastic Pumps .. 9 


Husky 51 5 Plastic Pumps ............................ .. .................................. 12 


Husky 71 6 Metal Pumps .................... .. ........................................... 15 


Husky 1050 Plastic Pumps ........................... .. ...................................... 18 


Husky 1050 Metal Pumps ............................ .. ...................................... 21 


Husky 1590 Plastic Pumps ................................................................... 25 


Husky 1590 Metal Pumps ........................................................................ 28 


Husky 21 50 Plastic Pumps ........................ ................ ........................ 31 


Husky 2150 Metal Pumps ................... .. ............................................. 34 


Husky 3275 Aluminum Pumps .............................. .. ......................... 37 


Fast-Flo 1 :1 ................... .... .......................................................... 39 


Hydra-Clean@ ...................................................................................... 40 


Husky Transfer Pump Packages ............................................................. 43 


CycleFlo and CycleFlo 11 ................. .. ...................................................... 45 


Surge Suppressors ............................................................................... 47 


Pump Accessories .............................. ... ............................................. 48 


Piston Pumps for Ink Applications ...................................................... 54 


PROCESS EQUIPMENT CATALOG 







Connection 114 in (6.3 mm) 318 in (9.4 mm) 112 in (12.7 mm) or 314 in (19.1 mm) 
Size 314 in (19.1 mm) 


-- 


Thread Type NPT or BSP NPT or BSP NPT or BSP NPT or BSP 


Air Valve Standard and Standard Standard and Standard and 
Remote Remote Remote 


Maximum 5 gPm 7 gPm 15 gPm 16 gPm 
Flow Rate (19 I P ~ )  (26 I P ~ )  (57 I P ~ )  (61 I P ~ )  


Maximum 100 psi 100 psi 100 psi 100 psi 
Discharge (7.0 bar, 0.7 MPa) (7.0 bar, 0.7 MPa) (7.0 bar, 0.7 MPa) (7.0 bar, 0.7 MPa) 
Pressure 
Materials of Polypropylene, PVDF, Polypropylene, Polypropylene, Aluminum, 316 
Construction Acetal Acetal PVDF, Acetal Stainless Steel 
Available 


Center Section Polypropylene Polypropylene Polypropylene Polypropylene 
Available 


Pump Weight 2.0 Ib (0.9 kg) 4.75 Ib (2.2 kg) 6.5 Ib (2.9 kg) 8.5 Ib (3.9 kg) 
Polypropylene Acetal Polypropylene Aluminum 


2.5 Ib (1 .l kg) 5.2 Ib (2.4 kg) 7.8 Ib (3.5 kg) 18 Ib (8.2 kg) 
Acetal Polypropylene Acetal Stainless Steel 


2.8 Ib (1.3 kg) 
PVDF 


8.5 Ib (3.9 kg) 
PVDF 


Maximum 0.06 in (1.5 mm) 0.063 in (1.6 mm) 0.094 in (2.5 mm) 0.094 in (2.5 mm) 
Solids 


1 in (25.4 mm) 


ANSIIDIN Flange 


Standard, Smart 
and Remote 


50 gpm 
(1 89 Ipm) 


125 psi 
(8.6 bar. 0.9 MPa) 


Polypropylene, 
Conductive Poly, 
PVDF 
Polypropylene, 
Conductive Poly 


18 Ib (8.2 kg) 
Polypropylene 


21 lb (9.5 kg) 
PVDF 


.I25 in (3.2 mm) 
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1 in (25.4 mm) 


Standard, Smart Standard and Standard and Standard and Standard 
and Remote I Standard Remote and Remote Remote Remote 


1-112 in (38.1 mm) 1-112 in (38.1 rnm) 2 in (50.8 mm) 2 in (50.8 mm) 3 in (76.2 mm) 


NPT or BSP 


50 gPrn 100 gpm 100 gpm 150 gpm 150 gpm 275 gprn 
(1 89 Ipm) (379 Ipm) (568 Ipm) (568 Ipm) (1041 Ipm) 


ANSI Flange NPT or BSP ANSI  laze NPT or BSP DINIANSI, NPT 
and BSP 


Aluminum, 316 Polypropylene, Aluminum, 316 Polypropylene, Aluminum, 316 Aluminum 
Stainless Steel, 1 PVDF Stainless Steel PVDF Stainless Steel, 
Hastellov Ductile Iron 


125 psi 
(8.6 bar, 0.9 MPa) 


120 psi 120 psi 120 psi 120 psi 120 psi 
(8.3 bar, 0.8 MPa) (8.3 bar, 0.8 MPa) (8.3 bar, 0.8 MPa) (8.3 bar, 0.8 MPa) (8.3 bar, 0.8 MPa) 


Coated Aluminum, 
Polypropylene, 
Conductive Poly 


130 Ib (59 kg) 
Duct~le lron 


Coated Aluminum, Coated Aluminum, Coated Aluminum, Coated Aluminum, Coated Aluminum 
31 6 Stainless Steel 31 6 Stainless Steel 31 6 Stainless Steel 31 6 Stainless Steel 


23 Ib (1 0.4 kg) 
Aluminum 


36.3 - 41 Ib 
(1 6.5-1 8.6 kg) 
Stainless Steel 


35 Ib (16 kg) 33.5Ib(15.2kg) 49Ib(22kg) 58 Ib (26.3 kg) 150 Ib (68 kg) 
Polypropylene Aluminum Polypropylene Aluminum Aluminum 


49 Ib (22 kg) 85 Ib (38.6 kg) 68 Ib (31 kg) 11 1 Ib (50.3 kg) 
PVDF Stainless Steel PVDF Stainless Steel 
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Pump Designation 


Part  n u m b e r s  are located on ID t a g  on center  section of  a l l  Husky d iaphragm pumps .  


D X X X X X  
I I I I 


Diaphragm 
Pump Pump Size Parts 


,,,I, Diaphragms 
Checks 


SEATS 
2 = Acetal 
3 = Stainless Steel 
4 = Hardened SST 
5 = TPE 
6 = Santoprene 
7 = Buna N 
8 = Fluoroelastome~ 
9 = Polypropylene 
A = PVDF 
G = Geolast 


PUMP SIZE (uu MOTOR NPE AND srrr~ur) WEllED PARTS 


B = SST with viton seal 
C = Santoprene with 


viton seal 


1 = 114" (6.35 mm) Standard: polypropylene center section 
2 = 114" (6.35 mm) Remote: polypropylene center section 
3 = 318" (9.52 mm) Standard: aluminum center section 
5 = 112" (12.7 mm) Standard: polypropylene center section 
4 = 112" (12.7 mm) Remote: polypropylene center section 
5 = 314" (19.05 mm) Standard: polypropylene center section 
4 = 314" (19.05 mm) Remote: polypropylene center section 


1" (25.4 mm) refer to Husky 1050 Selector Tool, page 5 
B = 1-112" (38.1 mm) Standard: aluminum center section 
C = 1-112" (38.1 mm) Remote: aluminum center section 
T = 1-112" (38.1 mm) Standard: stainless steel center section 
U = 1-112" (38.1 mm) Remote: stainless steel center section 
F = 2" (50.8 mm) Standard: aluminum center section 
G = 2" (50.8 mm) Remote: aluminum center section 
V = 2" (50.8 mm) Standard: stainless steel center section 
W = 2" (50.8 mm) Remote: stainless steel center section 
K = 3" (76.2 mm) Standard: aluminum center section 


BALLS 
1 = PTFE 
2 = Acetal 
3 = Stainless Steel 
4 = Hardened SST 
5 = TPE 
6 = Santoprene 
7 = Buna N 
8 = Fluoroelastomer 
9 = Polypropylene 
A = PVDF 
G = Geolast 


1 = Acetal (npt) 
2 = Poly (npt) 
3 = Aluminum (npt) 
4 = Stainless Steel (npt) 
5 = PVDF (npt) 
6 = Ductlle lron (npt) 


A = Acetal ' (bsp) 
B = Poly ' (bsp) 
C = Aluminum (bsp) 
D = Stainless Steel (bsp) 
E = PVDF (bsp) 
F = Ductile Iron (bsp) 


H = 2 npt Alum Extended 
G = 2 bsp Alum Extended 


= BSPplasbc ln 1/2" (12 7171177) pumps 
2 1 Piast~c pumps flange connecbons 
3' Alum~num pumps flange/npt (f) comb/nabon connect/ons 
Note Above matr~x IS all possible cornb~nahons AN comb~nabon may not be available See speofic pump bt lngs for ava~lable comb~nabons 


Diaphragm Pump Kit Designation 
- 


When select ing a kit, use  t h e  same code  numbers  a s  fo r  the p u m p s  regarding p u m p  size, seat, bal l lchecks a n d  d iaphragm 


D O X X X X  
I I I 


Dia h ragm I Pump 
Bump Ki t  


1 Balls1 
Size 


I 
Seats Checks Diaphragms 


Pump Size 


1 = 114 in (6.35 mm) 
3 = 318 in (9.52 mm) 
5 = 112 in (12.7 mm) and 314 in (19.05 mm) 


1 " (25.4 mm) refer to Husky 1050 
Selector Tool, page 5 


B = 1-112 in (38.1 mm) metal pump 
C = 1-112 in (38.1 mm) plastic pump 
F = 2 in (50.8 mm) metal pump 
G= 2 in (50.8 mm) plastic pump 
K= 3 in (76.2 mm) 


Seats 


0 = No seat 
2 = Acetal 
3 = Stainless Steel 
4 = Hardened SST 
5 = TPE 
6 = Santoprene 
7 = Buna N 
8 = Fluoroelastomer 
9 = Poiy 
A = PVDF 
B = SST with viton seal 
C = Santoprene with 


viton seal 
G = Geolast 


BallslChecks 


1 = PTFE 
2 = Acetal 
3 = Stainless Steel 
4 = Hardened SST 
5 = TPE 
6 = Santoprene 
7 = Buna-N 
8 = Fluoroelastomer 
9 = Poly 
A = PVDF 
G = Geolast 


0 = No BalldChecks 


Diaphragm 


1 = PTFE 
5 = TPE 
6 = Santoprene 
7 = Buna-N 
8 = Fluoroelastomer 
G = Geolast 


0 = No Diaphragm 


DIAPHRAGM 
1 = PTFE 
5 = TPE 
6 = Santoprene 
7 = Buna N 
8 = Fluoroelastomer 
G = Geolast 
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Pump Selection Key 


NEW! Husky 1050 Selector Tool 


Find the Right Pump for your Application 


To order a Husky 1050, use the online selector 


tool at www.graco.com/process or contact 


your distributor. 


Example 01 ProduclSeRctor Tool on www.graco.conI/process. 


Wetted Parts Material Options 


Acetal ~ d t e i i a ~  used lo, scab. I J ~ / / S  & welled body pdrls . Wide range of solvent resistance . Withstands extreme fatigue . Good level of abrasion resistance . Groundable for use with flammables . Not for use with acids or bases 


Aluminum Material used lor air niolor & wetted body paris 


Medium corrosion and abrasion resistance . Not for use with halogenated hydrocarbons 


Ductile Iron Malenal usedlor welled body parts 


. High abrasion resistance 


Hardened SST Matenal used lor seats and balis . Moderate chemical resistance . Good abrasion resistance 
Abrasion resistant balls and seats 


PVDF Matcrial used lor wcffcd hody parts B scats . Strong chemical resistance: acids and bases 
. Good abrasion resistance 


High temperature resistance 


P ~ l y p r ~ p y l e f l e  Material usedlor air molar, welled body paris, seals & bails . Wide chemical compatibility . General purpose . Inexpensive alternative 


Stainless Steel Material [ised forav niotoi, wened body parts, aim seals and bails 


High level of corrosion and abrasion resistance . Passivated for use with waterbase coatings 


Buna-N bfdtt.lid/ used lor Seals, iJdiis diid d~dpliidyrris 


Good for petroleum-based fluids . Not for use with strong solvents or chemicals . Food grade 


Geolast Mateiiai used lor seats, h d l l ~  K diaphiayna 


Good abrasion resistance . Same chemical compatibility as Buna-N and TPE 


TPE hfateira/ used for seats, balis & h p l i r a y n a  . Good abrasion resistance 
Often substituted for Buna-N 


Santoprenea Material used ~ u i  seals, bails & didpliidyill~ . Good abrasion and chemical resistance 
Not for use with solvents or hydrocarbons . Often substituted for EPDM or EPR . Food grade 


PTFE Marcri?i used h r  bails & diaphi,yiris 


. Excellent when used with solvents 


. Poor abrasion resistance . Widest chemical compatibility with fluids . Food grade 


Fluoroelastomer hyaterrl iised lo1 sea&, h,all.c R cii,phiaqrii.s . High level of corrosion resistance with acids 
Resists unleaded fuels . Food grade 
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Ordering Information 


O~aphragm I Wened seats Olaphragms 
Pump Pump Parts 


Size Checks 


PUMP SIZE (AIR vmon IYPE AWO MITERIAL) WETTED PARTS SEATS 


Popular Models 


1 = 114" (6.35 mm) Standard: polypropylene center section 


2 = 114" (6.35 mm) Remote: polypropylene center section 


0 = No Seats 1 = Acetal (npt) 


2 = Poly (npt) 


5 = PVDF (npt) 


CHECK VALVES DIAPHRAGM 


1 I Part Number Part Number I 1 


2 = Acetal 


9 = Polypropylene 


A = PVDF 


Acetal D l  1021 D21021 Dl  1021 D21021 Acetal PTFE DO1021 238853 246946 


Dl  1026 D21026 Dl  1026 D21026 Acetal Santoprene DO1026 238853 246946 


PVDF D150A1 D250A1 D150A1 D250A1 PVDF PTFE DOlOAl 238853 246946 


1 = PTFE 


6 = Santoprene 


D150A6 D250A6 D150A6 D250A6 PVDF Santoprene D010A6 238853 246946 
Polypropylene Dl2091 D22091 Dl2091 D22091 Polypropylene PTFE DO1091 238853 246946 


Dl  2096 D22096 Dl  2096 D22096 Polv~roovlene Santoorene DO1 096 238853 246946 
Requ i res  Cycleflo or external valve control 


" A i r  control includes air regulator and filter w ~ t h  gauge 


Technical Specifications 


Maximum fluid working pressure 100 psi (7 bar, 0.7 MPa) 100 psi (7 bar, 0.7 MPa) 100 psi (7 bar, 0.7 MPa) 
Maximum free flow delivery* 5.0 gpm (18.9 Ipm) 5.0 gpm (18.9 Ipm) 5.0 gpm (18.9 Ipm) 
Maximum pump speed 250 cpm 250 cpm 250 cpm 
Displacement per cycle" 0.02 gallon (0.076 liter) 0.02 gallon (0.076 liter) 0.02 gallon (0.076 liter) 
Maximum suction lift (Dl 2096) l O f t ( 3  m)dry lO f t ( 3  m)dry lO f t ( 3  m)dry 
Maximum size pumpable solids 0.06 in (1.5 mm) 0.06 in (1.5 mm) 0.06 in (1.5 mm) 
Maximum operating temperature"' 180°F (82°C) 180°F (82°C) 180°F (82°C) 
Maximum diaphragm operating temperature*" 


PTFE 220°F (104.4"C) 220°F (104.4"C) 220°F (1 04.4"C) 
Santoprene 180°F (82.Z°C) 180°F (82.Z°C) 180°F (82.2"C) 


Typical sound level at 70 psi 70 dBa 70 dBa 70 dBa 
(4.9 bar, 0.49 MPa) air @I 125 cpm 
Maximum air consumption 9.0 scfrn (0.252 m31min) 9.0 scfm (0.252 m3lmin) 9.0 scfm (0.252 m3lmin) 
Air pressure operating range 20 to 100 psi 20 to 100 psi 20 to 100 psi 


(1.4 to 7 bar. 0.14 to 0.7 MPa) (1.4 to 7 bar, 0.14 to 0.7 MPa) (1.4 to 7 bar, 0.14 to 0.7 MPa) 
Air inlet size 114 npt(f) 114 npt(f) 114 npt(f) 
Air exhaust port size 114 npt(9 114 npt(f) 114 npt(f) 
Fluid inlet & outlet size"" 114 npt(f) 114 npt(f) 114 npt(f) 
Weight 2.5 Ib (1.1 kg) 2.0 Ib (0.9 kg) 2.8 Ib (1.3 kg) 
Wetted parts Acetal with Stainless Steel fibers. Glass-filled Polypropylene, PVDF, PTFE, Santoprene 
(in addition to ball, seat and diaphragm PTFE, Acetal, Santoprene Santoprene, PTFE, Polypropylene 
materials- which may vary by pump) 
Instruction manual 308652 308652 308652 
" Displacement per cycle may vary based on suction condition, discharge head, air pressure and fluid type 
"'Actual pump performance may be affected by prolonged usage at temperature 
""Hybrid thread allows for either 1/4 npt or 1/4 bspt fining 
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Husky 205 Plastic Pumps 


Performance Charts 
.- 


Husky 205 Performance 


0 0.5 1 1 5  2 2.5 3 3.5 
(1 9) (3 8) ( 3  8) (7 6) (9 5 )  (1 1 4) (13 3) 


FLUID FLOW 
(Pump tested m water wlttl lnlet submerged 


Dimensions 
-- - 


AIR PRESSURE LEGEND 


@= at 100 psi (7 bar, 0.7 MPa) Air Consumption . . . . . 
@= at 70 psi (4.8 bar, 0.48 MPa) Fiu~d Flow - 
@- at 40 psi (2.8 bar, 0.28 MPa) 


Typical System Drawings 


Husky 205 Wall-Mount with CycleFlo 


-6 
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Ordering Information 


I I 
Diaphragm 


I I Wetted Seats 
I , DlaPhragms 


Pump 'liTeP Parts Checks 


PUMP SIZE (AIR MOTOR NPE AND M A ~ E R ~ L )  WETTED PARTS 


A = Acetal ' (bsp) 


B = Poly ' (bsp) 


3 = 318" (9.52 rnrn) Standard: polypropylene center sectlon 


SEATS 


1 = Acetal (npt) 


2 = Poly (npt) 


2 = Acetal 


3 = Stainless Steel 


9 = Polypropylene 


BALLS 


1 = PTFE 


3 = SST 


5 = TPE 


6 = Santoprene 


7 = Buna N 


DIAPHRAGM 


1 = PTFE 


5 = TPE 


6 = Santoprene 


7 = Buna N 


Popular Models 


--. . .,. ."" 
- ' E z o t e  ~ t a n A a r d  1 FieAote I Materials for Materials for Materials for Fluid Air 


Material Air Valve Air Valve Air Valve Seats Balls Diaphragms Kit Air Kit Control' 
- 


Acetal D31211 NA D3A211 NA Acetal PTFE PTFE DO321 1 239952 246946 
D31255 NA D3A255 NA Acetal TPE TPE DO3255 239952 246946 
D31277 NA D3A277 NA Acetal Buna Buna DO3277 239952 246946 


I 


D31311 NA D3A311 NA Stainless Steel PTFE PTFE DO331 1 239952 246946 
Polypropylene D32211 NA D3B211 NA Acetal PTFE PTFE DO3211 239952 246946 


Part Number 
INPT Pnrtnrl\ 


Part Number 
IRSP Pnrtnd\ 


Acetal 
Acetal 
Stalnless Steel 
Sta~nless Steel 
Polypropylene 
Polypropylene 
Polypropylene 
Polvoroovlene 


1 


TPE 
Buna 
PTFE 
Santoprene 
PTFE 
TPE 
Santoprene 
Buna 


TPE 
Buna 
PTFE 
Santoprene 
PTFE 
TPE 
Santoprene 
Buna 


' A/r control includes air regulator and  f~ l ter  with gauge 
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Husky 307 Plastic Pi~rnps 


Maximum fluid workin ressure a 
Maximum free flow delivery' 7.0 gpm (26.5 Ipm) 7.0 gpm (26.5 Ipm) 
Maximum pump speed 330 cpm 330 cpm 
Displacement per cycle" 0.02 gallon (0.076 liter) 0.02 gallon (0.076 liter) 
0 12f t  3.7 m)dly 
1 1 . 5  mm) 0.06 in (1.5 mm) 


Maximum operating temperature"' 150°F (65.5"C) 150°F (65.5"C) 
Maximum diaphragm operating temperature"' 


PrFE 220°F (1 04.4%) 220°F (1 04.4"C) 
Santoprene 180°F (82.Z°C) 180°F (82.2%) 
Buna-N 180°F (82.Z°C) 180°F (82.ZoC) 
TPE 150°F (655°C) 150°F (65.5"C) 


Typical sound level at 50 psi 75 dBa 75 d8a 
(3.5 bar, 0.35 MPa) air @ 50 cpm 
Maximum air consumption 6 scfm (0.17 m3imin) 6 scfm (0.17 m3lmin) 
Air pressure operating range 20 to 100 psi 20 to 100 psi 


(1.4to8.4bar,0.14t00.84MPa) (1.4to8.4bar,0.14to0.84MPa) 
Air inlet size 114 npt(f) or bspt(f) 1/4 npt(f) or bspt(f) 
Fluid inlet & outlet size"" 318 npt(f) 318 npt(f) 
Weight 5.2 Ib (2.4 kg) 4.75 Ib (2.2 kg) 
Wetted parts (In addition to ball, seat and Acetal with Stainless Polypropylene, PTFE 
diaphragm materials-which may vary by pump) Steel fibers, PTFE - 
instruction manual 308553 308553 


'Flow rates are with muiiler and do not vary based on diaphragm material 
"Displacement per cycle may vary based on suctlon condition, d~scharge head, air pressure and fluid fype 
"'Actual pump performance may be affected by prolonged usage at temperature 


Performance Chart 
-- - 


Husky 307 Performance 


0 
g p r n O 1 2 3 4 5 6 7 8  


( I P ~ )  ( 3 8 )  ( 7 6 )  (11.4) (152)  (19.0) (227)  (26.51 (300)  
FLUID FLOW 


(Pump tested in water with inlet submerged 


AIR PRESSURE LEGEND 


@ = at 100 PSI (7 bar, 0 7 MPa) Alr Consumpt~on . . . . . 
@ = at 70 PSI (4 8 bar 0 48 MPa) Fluid Flow - 
@: at 40 PSI (2 8 bar, 0 28 MPa) 


@ = at 20 psl (1 4 bar, 0 14 MPa) 
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Husky 307 Plastic Pumps 


- - 
Dimensions 


3 14 1n 4.98 ln 
I t (80 mrn) + I c (126.5 rnrnl + I 


114 npt(t), 
Air Inlet 


t 
6 05 In 


(153.55 rnm) 


I 
A 1  


318 npt(f) 6.3 In (160 mrnl 


8.12 In (206.5 mm) (inulfler included) 


Typical System Drawings 


Husky 307 Wall-Mount with Siphon Feed 


Alr Control Klt 


1 


2 53 in 
(64.5 mrn) 


0.66 in 
(1 7 mm) 


A- 
- 


Fluid Inlel: 
318 npt(f) 


I 'I 
L A  


1-1 
3.5 in (89 mm) -- * I  
5.3  in (134 5 mm) 


Husky 307 Drum-Mount with Siphon Feed 
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Ordering Information 
-- -- 


I I I I 
Diaphragm I W e N d  Sea& Oiaphragms 


Pump Pump parts 
Size Checks 


PUMP SIZE (AIR ~ o m n  NPE w o  MAERUL) WETTED PARTS SEATS BALLS DIAPHRAGM 


5 = 112" (12.7 mm) Standard: polypropylene center section 


4 = 112" (12.7 mm) Remote: polypropylene center section 


1 = Acetal (npt) 


2 = Poly (npt) 


5 = PVDF (npt) 


A = Acetal * (bsp) 


B = Poly ' (bsp) 


E = PVDF (bsp) 


2 = Acetal 


3 = Stainless Steel 


9 = Polypropylene 


A = PVDF 


D = Urethane Duckbill 


1 = PTFE 


3 = Stalnless Steel 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


0 = Duckblll 


1 = PTFE 


5 = TPE 


I 6 = Santoprene 


7 = Buna N 


1 8 = Fluoroelastomer 


Popular Models 


Acetal D51211 D41211 D5A211 D4A211 Acetal PTFE PTFE DO521 1 241657 246946 
D51255 D41255 D5A255 D4A255 Acetal TPE TPE DO5255 241 657 246946 
D51277 D41277 D5A277 D4A277 Acetal Buna Buna DO5277 241657 246946 
D51311 D41311 D5A311 D4A311 Stainless Steel PTFE PTFE DO531 1 241 657 246946 
D51331 D41331 D5A331 D4A331 Stainless Steel Stainless Steel PTFE DO5331 241657 246946 
D51 DO5 D41 DO5 D5AD05 D4AD05 Duckbill TPE D05D05 241657 246946 
D51 DO6 D41 DO6 D5AD06 D4AD06 Duckbill Santoprene D05D06 241657 246946 


D51D07 D41D07 D5AD07 D4AD07 Duckbill Buna D05D07 241 657 246946 
Polypropylene D52211 D42211 D5B211 D4B211 Acetal PTFE PTFE DO521 1 241657 246946 


D52277 D42277 D5B277 D4B277 Acetal Buna Buna DO5277 241657 246946 
D52311 D42311 D5B311 D4B311 Stainless Steel PTFE PTFE DO531 1 241657 246946 
D52331 D42331 D5B331 D4B331 Stainless Steel Sta~nless Steel PTFE DO5331 241657 246946 
D52336 D42336 D5B336 D4B336 Stainless Steel Stainless Steel Santoprene DO5336 241657 246946 
D52911 D42911 D5B911 D4B911 Polypropylene PTFE PTFE DO591 1 241 657 246946 
D52955 D42955 D5B955 D4B955 Polypropylene TPE TPE DO5955 241 657 246946 
D52966 D42966 D5B966 D4B966 Polypropylene Santoprene Santoprene DO5966 241657 246946 
D52977 D42977 D5B977 D4B977 Polypropylene Buna Buna DO5977 241657 246946 


D52988 D42988 D5B988 D4B988 Polypropylene Fluoroelastomer Fiuoroelastomer DO5988 241657 246946 
D52D05 D42D05 D5BD05 D4BD05 Duckbill TPE D05D05 241657 246946 
D52D06 D42D06 D5BD06 D4BD06 Duckbill Santoprene D05D06 241 657 246946 
D52D07 D42D07 D5BD07 D4BD07 Duckbill Buna DO5D07 241 657 246946 


PVDF D55A11 D45A11 D5EA11 D4EA11 PVDF PTFE PTFE D 0 5 A l l  241 657 246946 
D55A88 D45A88 D5EA88 D4EA88 WDF Fluoroelastorner Fluoroelastomer D05A88 241657 246946 


*Required Cycleflo or  external valve control 


Material 


"Ai r  control includes air regulator and  filter with gauge 
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Materials for Materials for Materials for Fluid Air 
Seats Balls Diaphragms Kit Air Kit Control** 


Part Number 
(NPT Ported) 


Standard 
Air Valve 


Part Number 
(BSP Ported) 


Remote* 
Air Valve 


Standard 
Air Valve 


Remote* 
Air Valve 







Husky 515 Plastic Pumps 


Technical Specifications 


Maximum fluid working pressure 100 psi (7 bar, 0.7 MPa) 100 psi (7 bar, 0.7 MPa) 100 psi (7 bar, 0.7 MPa) 
Maximum free flow delivery' 15 gpm (57 Ipm) 15 gpm (57 Ipm) 15 gpm (57 Ipm) 
Maximum pump speed 400 cpm 400 cpm 400 cpm 
Displacement per cycle*" 0.04 gallon (0.15 liter) 0.04 gallon (0.15 liter) 0.04 gallon (0.15 liter) 
Maximum suction litt 15 ft (4.5 m) dry 15tt(4.5m)dry 15 tt (4.5 m) dry 
Maximum size pumpable solids 0.09 in (2.5 mm) 0.09 in (2.5 mm) 0.09 in (2.5 mm) 
Maximum operatlng temperaturew* 180°F (82°C) 150°F (66°C) 225°F (107°C) 
Maximum diaphragm operating temperature"' 


PTFE 220°F 104.4"C) 


/ I 
220°F 104.4"C) 


Santoprene 180°F 82.2"C 180°F 82.2"C 
Buna-N 180°F 82.ZoC 180°F 82.Z°C 
TPE 150°F 65.5OC 150°F 655°C 
Fluoroelastomer 250°F 121 .lo ) 250°F 121.1" ) 


Typical sound level at 70 psi 74 dBa 74 dBa 
I 1  


74 dBa 
(4.9 bar. 0.49 MPa) air @ 125 cpm 
Maximum air consumption 28 sdm (0.672 m31min) 28 scfm (0.672 m31min) 28 scfm (0.672 m3lmin) 
Air pressure operating range 30 to 100 psi 30 to 100 psi 30 to 100 psi 


(2.1 to 7 bar, 0.21 to 0.7 MPa) (2 (2,l to 7 bar, 0.21 to 0.7 MPa) 
Air inlet size 114 npt(f) 114 npto 114 nptm 
Air exhaust port size 318 npt(f) 318 npt(f) 318 npt(f) 
Fluid inlet & outlet size'*'* 1 -bspt(f) 112 npt(f) or bspt(f) 
Weight 7.8 Ib (3.5 kg) 6.5 Ib (2.9 kg) 8.5 lb (3.9 kg) 
Wetted parts Groundable Acetal, PTFE, SST Polypropylene, PTFE. SST PVDF, PTFE 
(in addition to ball, seat and diaphragm materials- 
which may vary by pump) 
Instruction manual 308981 308981 308981 


'Flow rates are with muffler and do not vary based on diaphragm material. "Displacement per cycle may vary based on suction cond~tion, discharge head, air pressure and flurd type 
-"Actual pump performance may be affected by prolonged usage at temperature. ""' Hybrid thread allows lor either 1/4 npt or 1/4 bspl tilting 


Performance Charts 
- 


Husky 515 Performance 


gpm 0 4 8 12 16 
(Ipm) (15 2) (30) (45 421 I60 56) 


FLUID FLOW 
(Pump tested In water w~th Inlet submerged 


AIR PRESSURE LEGEND 


@ = a t  100 psi (7 bar, 0.7 Mh) Air Cansumption . . . . . 
@= at 70 psi (4.8 bar, 0.48 M&) Fluid Flow - 
@= at 40 psl(2.8 bar, 0.28 MPa) 


@= at 20 psi (1 4 bar, 0.14 MPa) 
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Husky 515 Plastic Pumps 


Dimensions 


112 nptff) or hrptnl Fluld Inlet 
\ 
311 npllfl ol bspllfl Flllld Inbl 


Typical System Drawings 


Husky 515 Wall-Mount with Drum Feed 


& 
Husky 515 Drum-Mount with Siphon Feed 


s 
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Ordering Information 
-- - 


D X X X X X 
I I 


Diaphragm 
I I wetted Seats 


I 
Bl ls l  Diaphrag- 


Pump Pump Parts 
Size Checks 


PUMP SIZE (AIR MOTOR IVPE AND MATLRUL) WETTED PARTS SEATS BALLS DIAPHRAGM 


5 = 314" (19.05 mm) Standard: polypropylene center section 


4 = 314" (19.05 mm) Remote: polypropylene center sectlon 


3 = Aluminum (npt) 


4 = Stalnless Steel (npt) 


C = Alumlnum (bsp) 


D = Stainless Steel (bsp) 


2 = Acetal 


3 = Stainless Steel 


9 = Polypropylene 


A = PVDF 


D = Duckblll 


1 = PTFE 


3 = Stainless Steel 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


1 = PTFE 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


Popular Models 


Part Number Part Number 


D53255 D43255 D5C255 
D53277 043277 D5C277 
D53288 D43288 D5C288 
D53311 D43311 D5C311 
D53331 D43331 D5C331 
053355 D43355 D5C355 
D53366 D43366 D5C366 
D53377 D43377 D5C377 
D53388 D43388 D5C388 
D53911 D43911 D5C911 
D53955 D43955 D5C955 
D53966 D43966 D5C966 
053977 D43977 D5C977 
D53D05 D43D05 D5CD05 
D53D06 D43D06 D5CD06 
D53D07 D43D07 D5CD07 


Stainless Steel D54211 D44211 D5D211 
D54311 D44311 D5D311 
D54331 D44331 D5D331 
D54335 D44335 D5D335 
D54336 D44336 D5D336 
D54355 D44355 D5D355 
D54366 D44366 D5D366 
D54377 D44377 D5D377 
D54388 D44388 D5D388 
D54911 D44911 D5D911 
D54966 D44966 D5D966 


'Requires CycleFlo or external valve conlrol 


" Afr control ~ncludes air regulator and 111ler wilh gauge 


Acetal 
Acetal 
Acetal 
Stainless Steel 
Stainless Steel 
Stainless Steel 
Stainless Steel 
Stainless Steel 
Stainless Steel 
Polypropylene 
Polypropylene 
Polypropylene 
Polypropylene 


Acetal 
Stainless Steel 
Stainless Steel 
Stamless Steel 
Stainless Steel 
Stainless Steel 
Stainless Steel 
Stainless Steel 
Stainless Steel 
Polypropylene 
Polypropylene 


TPE TPE 
Buna Buna 
Fluoroelastomer Fluoroelastomer 
PTFE PTFE 
Stainless Steel PTFE 
TPE TPE 
Santoprene Santoprene 
Buna Buna 
Fluoroelastomer Fluoroelastomer 
Polypropylene Polypropylene 
TPE TPE 
Santoprene Santoprene 
Buna Buna 
Duckbill TPE 
Duckbill Santoprene 
Duckbill Buna 
PTFE PTFE 
PTFE PTFE 
Stainless Steel PTFE 
Stainless Steel TPE 
Stainless Steel Santoprene 
TPE TPE 
Santoprene Santoprene 
Buna Buna 
Fluoroelastomer Fluoroelastomer 
PTFE PTFE 
Santoprene Santoprene 
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Husky 71 6 Metal Pumps 


I ' .  . I . .. 
Maximum fluld working pressure 100 psi (7 bar, 0.7 MPa) 100 psi (7 bar, 0.7 MPa) 
Maximum free flow delivery* 16 gpm (61 Ipm) 16 gpm (61 Ipm) 
Maximum pump speed 400 cpm 400 cpm 
Displacement per cycle** 0.04 gallon (0.15 liter) 0.04 gallon (0.15 liter) 
Maximum suction lift 15 tt (4.5 m) dry 15 fi (4.5 m) dry 
Maximum size pumpable solids 0.09 in (2.5 mm) 0.09 in (2.5 mm) 
Maximum diaphragm operating temperature"' 


PTFE 220°F (104.4"C) 220°F (1 04.4"C) 
Santoprene 180°F (82.2"C) 1 80°F (82.2"Ci 
Buna-N 180°F (82.Z°C) 180°F (82.2"C) 
TPE 150°F (655°C) 150°F (655°C) 
Fluoroelastomer 250°F (121 .l0C) 250°F (121 .l0C) 


Typical sound level at 70 psi air 74 dBa 74 dBa 
(4.9 bar, 0.49 MPa) alr @ 200 cpm 


Maximum air consumption 28 scfm (0.672 m3lrnin) 28 scfm (0.672 m31min) 
Air pressure operating range 30 to 100 psi 30 to 100 psi 


(2.1 to 7 bar, 0.21 to 0.7 MPa) (2.1 to 7 bar, 0.21 to 0.7 MPa) 
p 114 n t(9 


Alr exhaust ort size fl 
Fluid inlet & outlet size 314 npt(f) or bspt(f) 314 npt(f) or bspt(9 
Weight 8.5 Ib (3.9 kg) 18 Ib(8.2 kg) 
Wetted parts (in addition to ball, seat and Aluminum, Stainless Steel, PTFE, Acetal, Polypropylene, Stainless Steel, 
diaphragm materlals-which may vary by pump) Buna-N, Santroprene, Zinc-Plated Steel Polyester, Santoprene, Fluoroeiastomer, 


Nickel-Plated Brass, Epoxy-Coated Steel 
Instruction manual 308981 308981 


'Flow rates are with muffler and do not vary based on diaphragm mater~al 
'*Drsplacement per cycle may vary based on suction conditron, discharge head, air pressure and fluid type 
"'Actual pump pedormance may be affected by prolonged usage at temperature 


Performance Charts 
pp - ... . 


Husky 716 Performance 
100 30 


( 7  0 7) (0  841 


- 80 24 5. (5 5,  0 55) (0  67) - 
= e 


E a - 
w 60 18 g 2 ( 4 1 , 0 4 1 )  (0  50) 
Y) 0 
+2 
C 12 


E 
w 


40 


s (2 O 28) 


(0  37) 2 
0 " 


P 
3 20 6 s 


( 1 4 , 0 1 4 )  (0 17) 


0 
gpm 0 4 B 12 16 


(Ipmi (15 2) (301 14s 42) (60 56) 
FLUID FLOW 


(Pump tested In water wlth Inlet submerged 


AIR PRESSURE LEGEND 


@ = a t  100 psi (7 bar, 0 7 MPa) Air Consumption ... . . 
@ = at 70 psi (4 8 bar, 0.48 MPa) Fluid Flow - 
@ = at 40 psi (2.8 bar, 0.28 MPa) 


@ = a t  20 psi (1.4 ba1.0.14 MPa) 
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Husky 716 Metal Pumps 


- - 


Dimensions 


, . 
314 npt~f l  or bsptln Fluid Insen 


Typical System Drawings 


Husky 716 Wall-Mount with Drum Feed 


4 P  
Husky 716 Drum-Mount with Siphon Feed 
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NEW! Husky 1050 Selector Tool 
-- 


To order a Husky 1050, use the online selector tool at 


www.graco.com/process or contact your distributor. 


NOTE: Options for seats, check balls, diaphragms, and seals 


vary for the 1050A, 1050C, 1050P, and 1050s pump models. 


Pump Configuratio~is Example of Product Selector Tool of] www graco.corn~/process. 


C010 / Remote 


PolY~roPYlene POlA Standard 


Conduct~ve 
Polypropylene 


1 - 


_ B I I L . Y I . - - - ~ ; - ~  . - - - ~ 


PO1C i DataTrak X 
.~~ 


PO1D Remote 


+, $, or X: See ATEX Certifications below. 


U ~ B  j ~ i ~ ~ ~  Gunt  x 
COlC DataTrak X 


C2 Conductive polypropylene, end flange 


P I  Polypropylene, center flange 


P2 Polypropylene, end flange 


ATEX Certifications 
EEx ia IIA T3 + All 1050C (Conductive X DataTrak and Pulse Nemko 


Polypropylene) pumps are certified: Count are certified: @I1 2 6 06ATEY1124 


AC 


FK 


PP 


PV 


SP 


SS 


BN 


AL 


GE 


TP 
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Acetal 


FKM Fluoroelastomer 


Polypropylene 


PVDF 


SantopreneB 


316 Stainless Steel 


Buna-N 


Aluminum 


Geolast 


TPE 


Acetal 


Buna-N 


FKM Fluoroelastomer 


PTFE 


Santoprene 


31 6 Stainless Steel 


TPE 


Geolast 


Polychloroprene 


Polychloroprene w/SST Core 


AC 


BN 


FK 


PT 


SP 


SS 


TP 


GE 


CR 


CW 


BN 


CO 


None 


PTFE 


'Buns-N 


Polychloroprene Overmolded 


FK ,FKM Fluoroelastomer 


PO PTFVEPDM Overmolded 


PT PTFVEPDM Two-Piece I 
SP ISantoprene 


- 
PT 


TP 
GE 


TPE 


Geolast 







Husky 1050 Plastic Purr~ps 


Popular Models 
-- - 


. . -- 
PVDF 
- - 


649392 316 SST PTFE - PTFVEPDM 2 P~ece 248773 
- -- 


248637 248645 248627 End 


- - 
649398 - PVDF - PTFE 


-- PSFEIEPDM - - Z ~ ~ e c e  248773 24C721 248645 248627 End 


. . -  


. .. 
Technical Specifications 


1 ~ Flange I Seat Kit Ball Kit 
~ i a S  o r  1 r i a  o r  


Maximum fluid worklng pressure 125 psi (8.6 bar, 0.86 MPa) 125 psi (8.6 bar, 0.86 MPa) 125 psi (8.6 bar, 0.86 MPa) 
p 50 pm (1 89 Ipm) 50 gpm (1 89 Ipm) 


Maximum pump speed 280 cpm 280 cpm 280 cpm 
Displacement per cycle 0.17 gal (0.64 liters) 0.17 gal (0.64 liters) 0.17 gal (0.64 liters) 
1 dry, 29 (4 (8.8 m) wet 16 f l  (4.9 m) dry, 29 R (8.8 m) wet 16 R (4.9 m) dry, 29 R (8.8 m) wet 


Maximum size pumpable solids 118 in (3.2 mm) 118 in (3.2 mm) 118 in (3.2 mm) 


Polypropylene 649001 
-- - Polypropylene ~ Santoprene S ~ t o p r e n e  -- ~ 248773 248635 248646 248628 Center 


PTFVEPDM 2 Piece 248773 . . . . 649006 P ? l y p r o p y l e ? e  P T F E  - -- -- - ~ - ~ ~ ~ . ~ - - ~ 


248635 248645 248627 Center 
649034 Polypropylene PTFE PTFVEPDM 2 Piece 248635 248645 248627 End 248773 


Conductive 64921 8 Acetal PTFE PTFVEPDM 2 Piece 248775 248630 248645 248627 End 
Polypropylene ~- ~ - -  - -- . -- -- - jl, SST~--- . ~~- 


64921 1 PTFE PTFVEPDM 2 Piece 248775- 248637 248645 248627 End 


' " " m ; ; ; p h r a g m  
Materials for Diaphragms 1 Replacement Kit 


Sound Power' 
at 70 psi (4.8 bar, 0.48 MPa) and 50 cpm 78 dBa 78 dBa 78 dBa 
at 100 psi (7.0 bar. 0.7 MPa) and full flow 90 dBa 90 d8a 90 dBa 


Sound Pressure" 
at 70 psi (4.8 bar, 0.48 MPa) and 50 cpm 84 dBa 84 dBa 84 dBa 
at 100 sl 7.0 bar, 0.7 MPa and full flow p 96 dBa 


Maximum air consumption 67 scfm 67 scfm 67 scfm 
Air consumption at 70 psi (4.8 bar, 0.48 MPa), 25 scfm 25 scfm 25 scfm 
20 gpm (76 Ipm) 
Air pressure operating range 20-1 25 psi (1.4-8.6 bar, 20-1 25 psi (1.4-8.6 bar. 20-1 25 psi (1.4-8.6 bar, 


0.14-0.86 MPa) 0.14-0.86 MPa) 0.14-0.86 MPa) 
Air inlet size 112 npt(f) 1 I 2  npt(f) 4 t ( 9  
Fluid inlet size 1 in raised face ANSIIDIN flange 1 in raised face ANSVDIN flange 1 in raised face ANSIIDIN flange 
Fluid outlet size 1 in raised face ANSVDIN flange 1 in raised face ANSVDIN flange 1 in raised face ANSIIDIN flange 
Weight 18 Ib (8.2 kg) la Ib(8 .2  kg) 21 Ib (9.5 kg) 
Wetted parts polypropylene and material(s) polypropylene and material(s) polypropylene and material(s) 


chosen for seat, ball. and chosen for seat. ball. and chosen for seat. ball, and 
diaphragm options diaphragm options diaphragm options 


Non-wetted Parts 
Center polypropylene polypropylene polypropylene 
Bolts stainless steel stainless steel stainless steel . - .- . . . . . . . - . - . . - - . . . - - - - .- - . 


Instruction manual 31 2877 312877 312877 
Repairtparts manual 31 3435 313435 313435 


'Sound power measured per ISO-9614-2. 
" Sound pressure was tested 3 28 ft (1  in) from equipment 
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Husky 1050 Plastic Pumps 


Performance Charts Dimensions 


Husky 1050 Performance Cenler Flange 16 0 In (406 mm) 
End Flange 15 2 In (386 mm) I* - - - tl 


112 npt(fl 
alr Inlet 


1201n 
(305 mm) 


g p m O  5 10 15 20 25 30 35 40 45 
( I P ~ )  (191 (381 (57) (761 (95) (114) (133) 1152) (152) 


FLUID FLOW ppm llpm! 
(Pump lesled In water wth lnlet submerged) 


I in. ANSliDlN 
/ llange AIR PRESSURE LEGEND 


@=at 125 psi (8.3 bar. 0.83 MPa) Air ConsumpHon ....a 


@=at  l oo  psi (7 bar, 0.7 MPa) F IUI~  Flaw - 
@ = at 70 psi (4.8 bar, 0.48 M h )  


@= at 40 psi (2.8 bar, 0.28 MPa) 


314 npt(fl 
alr exhaust port 


L , I  


15 7 In 
(399 mmi  


Mounting Pattern 


I 1 in. ANSIIDIN flarlge 
Typical System Drawings 


Husky 1050 Bung-Mount Husky 1050 Floor-Mount 
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NEW! Husky 1050 Selector Tool 


To order a Husky 1050, use the online selector tool at 


www.graco.corn/process or contact your distributor. 


NOTE: Options for seats, check balls, diaphragms, and seals 


vary for the 1050A, 1050C, 1050P, and 1050s pump models. 


-- 
Pump Configurations Examule of Producl Selector loo1 on www graco.co/rl/process. 


1050A + Aluminum A1 Aluminum, standard ports, inch 
Aluminum 


p~ ~ - - - -  ~- 


A2 Aluminum, standard ports, metric 


1050S* ~ ~ 


S1 Stainless steel, standard ports, inch 


Stainless Steel S2 Stainless steel, standard ports, metric 


+, $, or X :  See ATEX Certifications below. 


ATEX Certifications 
* All 1050A (Aluminum) pumps are certified: $1050S (Stainless Steel) pumps with X DataTrak and Pulse Count are certified: 


alum~num or conductive polypropylene 


@I1 2 G c IIC T4 


centers are certified: EEx ia IIA T3 
Nemko 


@I1 2 G OSATEYI 124 
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Husky 1050 Metal Pumps 


Popi~lar Models 
- - -  


I Material 


Aluminum 
Thermoplastic Thermoplastic 


647666 647502 Polyester Acetal Polyester 248766 248634 248639 248624 


647016 
(UL Certif~ed) 


Part Number 


Elastomer Elastomer 
-- 


Materials for 
Seats 


Standard 
Air Valve 


Thermoplastic Thermoplastic 
Polyester Acetal Polyester 248766 248634 248639 248624 
Elastomer Elastomer 


Materials for 
Balls 


Remote 
Air Valve 


-- -- - -- -- -- - - - 


647075 647561 Acetal PTFE P T ~ E P D M  2 248766 
hece  248630 248645 248627 


- -- - - 


647040 647526 Gfiast - ~ e o l a g  Geolast - 248766 248633 248641 248623 
- 


- - 647035 6 4 7 5 2 1  Santoprene - - Santoprene - Santopr? 248766 248636 248646 248628 


647028 647514 316 SST PTFE PTFEIEPDM 2 24B766 
P~ece 248637 248645 248627 


- - 


647004 647490 Polypropylene PTFE PTFEIEPDM 2 248766 
Piorn 248635 248645 248627 


- - 
,>"., 


647018 647504 316 SST PTFEIEPDM 2 248766 
316 'ST P w r p  248637 248647 248627 


Sta~nless Steel 651009 651 125 316 SST PTFE PTFEIEPDM 2 248766 
P~ece 248637 248645 248627 


- - -- - 


- --- 
Typical System Drawings 


Husky 1050 Bung-Mount Husky 1050 Floor-Mount 
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Husky 1050 Metal Pumps 


Technical Specifications 


b. I I  . . '  I . .. . ' I  


Maximum fluid working pressure 125 psi (8.6 bar, 0.86 MPa) 125 psi (8.6 bar, 0.86 MPa) 125 psi (8.6 bar, 0.86 MPa) 
Maximum free flow delivery 50 gpm (189 Ipm) 50 gpm (189 Ipm) 50 gpm (189 Ipm) 
Maximum pump speed 280 cpm 280 cpm 280 cpm 
Displacement per cycle 0.17 gal (0.64 liters) 0.17 gal (0.64 liters) 0.17 gal (0.64 liters) 
Maximum suction lift 16 ft (4.9 m) dry, 16 ft (4.9 m) dry, 16 f l  (4.9 m) dry, 


29 fl (8.8 m) wet 29 fl(8.8 m) wet 29 f l  (8.8 m) wet 
Maximum size pumpable solids 118 in (3.2 mm) 118 in (3.2 rnm) 118 in (3.2 mm) 
Sound Power' 


at 70 psi (4.8 bar, 0.48 MPa) and 50 cpm 78 dBa 78 dBa 78 dBa 
at 100 psi (7.0 bar, 0.7 MPa) and full flow 90 dBa 90 dBa -- 90 dBa 


Sound Pressure" 
at 70 psi (4.8 bar, 0.48 MPa) and 50 cpm 84 dBa 84 dBa 84 dBa 
at 100 psi (7.0 bar, 0.7 MPa) and full flow 96 dBa 96 dBa 96 dBa 


Maximum air consumption 67 scfm 67 scfm 67 scfm 


Air consumption at 70 psi (4.8 bar, 25 scfm 25 scfm 25 scfm 
0.48 MPa),20 gpm (76 Ipm) 
Air pressure operating range 20-125 psi (1.4-8.6 bar, 20-125 psi (1.4-8.6 bar, 20-1 25 psi (1.4-8.6 bar, 


0.14-0.86 MPa) 0.14-0.86 MPa) 0.14-0.86 MPa) 
p 112 n t(f)t(npto 
B t ( f )  or 1 in bspt 1 in npt(f) or 1 in bspt 1 in npt(f) or 1 in bspt 


Fluid outlet size 1 in npt(f) or 1 in bspt 1 in npt(f) or 1 in bspt 1 in npt(f) or 1 in bspt 
Weight 23 Ib (10.5 kg) with conductive 41 Ib (18.6 kg) 


polypropylene center 36.3 Ib (16.5 kg) 
with polypropylene center 37.3 Ib (16.9 kg) 
with aluminum center 41.4 Ib (18.8 kg) 


Wetted parts aluminum and material@) stainless steel and material(s) chosen for seat, hastelloy, stainless steel and 
chosen for seat, ball, and ball, and diaphragm options material(s) chosen for seat, ball, and - 


Non-wetted Parts 
Center aluminum ~olvnronvlene aluminum ~olv~roovlene 
Bolts coated carbon steel itair?e&steel stamless steel itainle&'steel 


Instruction manual 31 2877 31 2877 31 2877 
Repairlparts manual 31 3435 31 3435 313435 


* Soundpower measured per 80 -96  14-2. " Sound pressure was tested 3 28 ft ( 1  m) from equipment 


Performance Charts 
Husky 1050 Performance 


60 


AIR PRESSURE LEGEND 


@=at 125 psi (8 3 bar 0 83 MPa) Alr Consumption . . . . . 
Q p m O  5 10 15 20 25 30 35 40 45 


@=at 100 psi (7 bar. 0 7 M P ~ )  Fluid Flow - 
( l ~ m 1  119) (38) 157) (761 1951 11141 11331 11521 11521 @=at 70 psi (4 8 h r ,  o 48 MPSI 


FLUID FLOW g ~ r n  ilnml @ = at 40 PSI I2 8 bar, 0 28 MPa) 
(Pump tested In water wlth Inlet submerged) 
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Husky 1050 Metal Pumps 


Dimensions 
-- .. 


Aluminum 1 m npt(0 or 1 in bspt 
f lu~d outlet ports (4) h. 


314 npt(f) alr exhaust port 


Stainless 


1 In. npl(f) nr 1 In hspt f l t ~ ~ d  ~nlet pnrts (41 


Mounting Pattern 


t- ' t 


Steel 
1 in llpt(f) or 1 n .  bspt f l ud  outlet pnrts 141 


I 1 ~n npt(l)'or 1 in, bsp! fluid ~nlet parts (4) 


Mounting Pattern 


i 
I 


5 5  t . 
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Ordering Information 


I I 
Diaphragm 


I I Wetted Seals 1 I 
Diaphragms 


Pump Parts 
Size Checks 


PUMP SIZE ( u ~  MOTOR ~ P E  ma MATERUL) WEl lED PARTS SEATS BALLS DIAPHRAGM 


B = 1-112" (38.1 mm) Standard: aluminum center sectlon 


C = 1-112" (38.1 mm) Remote: alumlnum center section 


T = 1-112" (38.1 mm) Standard: stalnless steel center sectlon 


U = 1-112" (38.1 mm) Remote: stalnless steel center sectlon 


Popular Models 
-- - 


2 = Poly (npt) 


5 = PVDF (npt) 


3 = Stainless Steel 


4 = Hardened SST 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


9 = Polypropylene 


A = WDF 


G = Geolast 


1 = PTFE 


2 = Acetal 


4 = Hardened SST 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


G = Geolast 


1 = PTFE 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


G = Geolast 


Standard Pumps with Aluminum Center Section 


Polypropylene DB2311 Stainless Steel PTFE PTFE DOC31 1 236273 246947 


Material 


DB2377 DC2377 Stainless Steel Buna Buna DOC377 236273 246947 
DB2777 DC2777 Buna Buna Buna DOC777 236273 246947 
DB2888 DC2888 Fluoroelastomer Fluoroelastomer Fluoroelastomer DOC888 236273 246947 
DB2911 DC2911 Polypropylene PTFE PTFE DOC91 1 236273 246947 
DB2955 Polypropylene TPE TPE DOC955 236273 246947 
DB2966 Polypropylene Santoprene Santoprene DOC966 236273 246947 
DB2977 Polypropylene Buna Buna DOC977 236273 246947 
DB2988 Polypropylene Fluoroelastomer Fluoroelastomer DOC988 236273 246947 
DB29GG DC29GG Polypropylene Geolast Geolast DOC9GG 236273 246947 


PVDF DB5311 Stainless Steel PTFE PTFE DOC311 236273 246947 
DB5666 Santoprene Santoprene Santoprene DOC666 236273 246947 
DB5811 DC5811 Fluoroelastomer PTFE PTFE DOC81 1 236273 246947 
DB5888 DC5888 Fluoroelastomer Fluoroelastomer Fluoroelastomer DOC888 236273 246947 
DBSA11 DC5A11 PVDF PTFE PTFE DOCAl 1 236273 246947 
DB5A88 PVDF Fluoroelastomer Fluoroelastomer DOCA88 236273 246947 


Corrosion Resistant Pumps with Stainless Steel Center Section 


Polypropylene DT2311 DU2311 Stainless Steel PTFE PTFE DOC311 236273 246947 
DT2341 DU2331 Hardened SST Stainless Steel PTFE DOC331 236273 246947 
DT2377 DU2377 Stainless Steel Buna Buna DOC377 236273 246947 
DT2888 DU2888 Fluoroelastomer Fluoroelastomer Fluoroelastomer DOC888 236273 246947 
DT2911 DU2911 Polypropylene PTFE PTFE DOC91 1 236273 246947 
DT2977 DU2977 Polypropylene Buna Buna DOC977 236273 246947 
DT2988 DU2988 Polypropylene Fluoroelastomer Fluoroelastomer DOC988 236273 246947 


PVDF DT5311 DU5311 Stainless Steel PTFE PTFE DOC31 1 236273 246947 
DT5811 DU5811 Fluoroelastomer PTFE PTFE DOC81 1 236273 246947 
DT5888 DU5888 Fiuoroelastomer Fluoroelastomer Fluoroelastorner DOC888 236273 246947 
DT5A11 DU5A11 PVDF PTFE PTFE DOCAl 1 236273 246947 
OT5A88 DU5A88 PVDF Fluoroelastorner Fluoroelastomer DOCA88 236273 246947 


'Requws CycleFlo or exlernal valve control 


" A I ~  confrol 1nc111des air regulator and hlfer with gauge 
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Part Number 
(ANSI-Flange) 


Standard 
Air Valve 


1 
Materials for Materials for Materials for Fluid Air ~ 
Seats Balls Diaohraoms Kit Air Kit Control" 


Remote' 
Air Valve 


Part Number 
(BSP Ported) - 


Standard 
Air Valve 


Remote* 
Air Valve 







Husky 1590 Plastic Pumps 
- - -  - 


Technical Specifications 


Maximum fluid workin ressure 
Maximum free flow delively' 100 gpm (378.5 Ipm) 100 gpm (378.5 Ipm) 
Maximum pump speed 200 cpm 200 cpm 
Displacement per cycle" 0.5 gallon (1.96 liter) 0.5 gallon (1.96 liter) 
Maximum suction lift (DB2366) 20 ft (6.1 m) dry 20 ft (6.1 m) dry 
Maximum size pumpable solids 0.19 in (4.8 mm) 0.19 in (4.8 mm) 
Maximum operating temperature**' 150°F (65.5%) 150°F (65.5%) 
Maximum diaphragm operating temperature"' 


PTFE 
Santoprene 
Buna-N 
TPE 
Fluoroelastomer 250°F (121 .l0C) 250°F (121 .l0Cj 
Geolast 150°F (65.5"C) 150°F (65.5%) 


Typical sound level at 70 psi 77 dBa 77 dBa 
(4.9 bar, 0.49 MPa) air @ 125 cpm 
Maximum air consumption 125 scfm (3.5 m3lmin.) 125 scfm (3.5 m31min.) 
Air pressure operating range 20 to 120 psi 20 to 120 psi 
- (1.4to8.4bar,O.l4to0,84MPa) (1.4to8.4bar.0.14to0.84MPa) 


Air inlet size 112 npt(f) 112 npt(9 
0 3 8 . 1  mm) ANSI-flange 1-112 in (38.1 mm) ANSi-flange 


Weight 35 ib(16kg) 49 Ib (22 kg) 
Weight with stainless steel center section 48.3 Ib (21.9 kg) 62.3 Ib (28.2 kg) 
Instruction manual 308549 308549 
Flow rates are w ~ t h  mulfler and do not vary based on diaphragm matenal 


.* Displacement per cycle may vary based on suction condition, discharge head, air pressure and fluid type 
"'Actual pump performance may be affected by prolonged usage at temperature 
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Husky 1590 Plastic Pumps 


Performance Charts 


Husky 1590 Performance 


0 20 40 60 80 1W 120 
(76) (152) (227) (303) (379) (454) 


FLUID FLOW 
(Pump tested In water WIHI Inlet submerged 


AIR PRESSURE LEGEND 


@=at120ps1(84bar ,O84Mh)  AIrConsumptlon ....- 
@ = a t  100 p s ~  (7 bar, 0 7 MPaj Fluld Flow - 
@ = at 70 p s ~  (4 8 bar, 0 48 M h )  


@ = at 40 PSI (2 8 bar, 0 28 MPa) 


Dimensions 


Outlet Ibri 10 
@,:I44 5 mml 


Flange Oirmalar 
5 111 1127 mm) 


113mm) 
(---. 


10 45 m (265 5 mm) 


Typical System Drawings 


Husky 1590 Above Ground Gravity Feed 
IF- 
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Ordering Information 
-- 


I I 
Olaphragm 


I I Wetted Seats I I 
Ballsl Diaphragms 


Pump ptiy' Parts Checks 


PUMP SIZE (AIR MOTOR npr AND MAERUL) WETTED PARTS SEATS BALLS DIAPHRAGM 


B = 1-112" (38.1 mm) Standard: aluminum center sectlon 


C = 1-112" (38.1 mm) Remote: alumlnum center sectlon 


T = 1-112" (38.1 mm) Standard: stainless steel center section 


U = 1-112" (38.1 mm) Remote: stainless steel center sectlon 


3 = Alumlnum (npt) 


4 = Stainless Steel (npt) 


C = Aluminum (bsp) 


D = Stalnless Steel (bsp) 


3 = Stainless Steel 


4 = Hardened SST 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


9 = Polypropylene 


A = PVDF 


G = Geolast 


1 = PTFE 


2 = Acetal 


4 = Hardened SST 


5 = TPE 


8 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


G = Geolast 


1 = PTFE 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


G = Geolast 


- 
Popular Models 


IMaterial ~~~~1 Air Valve Air Valve Air Valve Seats Materials for Materials Balls for Materials for Fluid Air 
Diaohraoms Kit Air Kit Control" 


I Part Number 


Standard Pumps wlth Alumlnum Center Sectlon - 
Aluminum DB3311 DC3311 DBC311 


DB3341 DBC341 
DB3366 DC3366 DBC366 
083377 DC3377 DBC377 
083525 DC3525 DBC525 
DB3555 DBC555 
DB3666 DC3666 DBC666 
083777 DC3777 DBC777 
083888 DC3888 DBC888 
DB3GGG DC3GGG DBCGGG 
DB3911 DBC911 


-- 
Part Number i 7 


DCC666 
DCC777 
DCC888 
DCCGGG 


Stainless Steel PTFE PTFE DO031 1 
Hardened SST Stainless Steel PTFE DO8331 
Stainless Steel Santoprene Santoprene DOB366 
Stainless Steel Buna Buna DO8377 
TPE Acetal TPE DO8525 
TPE TPE TPE DO8555 
Santoprene Santoprene Santoprene 008666 
Buna Buna Buna DOB777 
Fluoroelastomer Fluoroelastomer Fluoroelastomer DOB888 
Geolast Geolast Geolast DOBGGG 
Polypropylene PTFE PTFE DO891 1 


DB3977 DBC977 Polypropylene Buna Buna DO8977 236273 246947 
Stainless Steel 08431 1 DC4311 DBD311 DCD311 Stainless Steel PTFE PTFE DO831 1 236273 246947 


084341 080341 Stainless Steel Hardened SST PTFE DO8341 236273 246947 
084377 DC4377 DBD377 DCD377 Stainless Steel Buna Buna DO8377 236273 246947 
DB4525 DBD525 TPE Acetal TPE DO0525 236273 246947 
DB4666 DC4666 DBD666 DCD666 Santoprene Santoprene Santoprene 008666 236273 246947 
DB4777 DC4777 080777 DCD777 Buna Buna Buna DOE3777 236273 246947 
084888 DC488B DBD888 DCD888 Fluoroelastomer Fluoroelastorner Fluoroelastorner DO8888 236273 246947 
DB4GGG DC4GGG DBDGGG DCDGGG Geolast Geolast Geolast DOBGGG 236273 246947 
08491 1 08091  1 Polypropylene PTFE PTFE DO891 1 236273 246947 


Corrosion Resistant Pumps wlth Stainless Steel Center Section 
-- 


Stainless Steel DT4311 DU4311 DTD311 DUD31 1 Stainless Steel PTFE PTFE DO831 1 236273 246947 
DT4377 0114377 DTD377 DUD377 Stainless Steel Buna Buna DO8377 236273 246947 
DT4388 DU4388 DTD388 DUD388 Stainless Steel Fluoroelastomer Fluoroelastomer 008388 236273 246947 
DT4666 DU4666 DTD666 DUD666 Santoprene Santoprene Santoprene DOB666 236273 246947 
DT4888 DU4888 DTD888 DUD888 Fluoroelastomer Fluoroelastomer Fluoroelastorner DO8888 236273 246947 
DT4911 DU4911 DTD911 DUD91 1 Polypropylene PTFE PTFE DO891 1 236273 246947 


'Requires CycleFlo or exlernal valve control 
"A i r  conlrol includes air regulator and lflter mth gauge 
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Husky 1590 Metal Pumps 


Technical Specifications 


I , '  I I . . .. 
Maximum fluid working pressure 120 psi (8.4 bar, 0.84 MPa) 120 psi (8.4 bar, 0.84 MPa) 
Maximum free flow delivery' 100 gprn (378.5 Ipm) 100 gpm (378.5 Ipm) 
Maximum pump speed 200 cpm 200 cpm -- 


Displacement per cycle" 0.5 gallon (1.96 liter) 0.5 gallon (1.96 liter) 
Maximum suction lift (DB2366) 20 fi (6.1 m) dry 20 fi (6.1 m) dry 
Maximum size pumpable solids 0.19 in (4.8 mrn) 0.19 in (4.8 mm) 
Maximum operating temperature"' 150°F (65.5"C) 150°F (65.5"C) 
Maximum diaphragm operating temperature"' 


PTFE 220°F 104.4"C) i I 
220°F 104.4"C) 


Santoprene 180°F 82.2"C 180°F 82.2"C 
Buna-N 180°F 82.2OC 180°F 82.2"C 
TPE 150°F 65.5OC 150°F 65.5"C 
Fluoroelastomer 250°F (121 . lac)  


i I 
250°F (121.l0C) 


Geolast 150°F (65.5"C) 150°F (65.5%) 
Typical sound level at 70 psi 77 dBa 77 d8a 
(4.9 bar, 0.49 MPa) air @ 125 cpm 
Maximum air consumption 125 scfm (3.5 m3lmin.) 125 scfrn (3.5 m3lrnin.) 
Air pressure operating range 20 to 120 psi 20 to 120 psi 


(1.4 to 8.4 bar, 0.14 to 0.84 MPa) (1.4 to 8.4 bar, 0.14 to 0.84 MPa) 
Air inlet size 112 npt(f) 112 npt(9 
q 1-112 npt(9 or bs t(f) 


Weight 33.5 Ib (15.2 kg) 85.5 Ib (38.6 kg) 
8 98.8 Ib 44.8 kg) 


Instruction manual - 308441 308441 
'Flow rates are with muffler and do not vary based on diaphragm material 
"Displacement per cycle may vary based on suction condition, discharge head, air pressure and fluid type 
"'Actual pump performance may be affected by prolonged usage at temperature 
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Husky 1590 Metal Pumps 


Performance Charts 
- 


Husky 1590 Performance 
120 


(8 4 0 841 


0 
gpm 0 20 40 60 80 100 


( I P ~ )  (76) (152) (227) (303) (379) 


FLUID FLOW 
[Pump tested In water with Inlet submerged 


Dimensions 
-. . 


1-1 
601n(152 5 mm) - 


14 94 In I379 5 mm) 


AIR PRESSURE LEGEND 


@ = at 120 psi (8.4 bar, 0.84 MPa) All Consumption . . . . . 
@ = at 100 psi (7 bar, 0.7 MPa) Fluid Flow - 
@ = at 70 psi (4.8 bar, 0.48 MPa) 


@ = a t  40psi (2.8 bar, 0.28 MPa) 


Inlet Port 10- 


1 5 npt(O 
L 


Oullcl Part ID: 


Typical System Drawings 
- - -  


Husky 1590 Above Ground Gravity Feed 


I 
19.0 In 


(482 5 mm) 


16.25 in 
(4125 n~m) 


17.75 In 
1450 mm) 
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Ordering Information 


I I 
Diaphragm 


I I Wetted Seats 
I , Diaphragms 


Pump Pump parts slze Checks 


PUMP SIZE (m umo~ VPE AND u~rrrtla~) W m E D  PARTS SEATS BALLS DIAPHRAGM 


F = 2" (50.8 mm) Standard: aluminum center section 


G = 2" (50.8 mm) Remote: alumlnum center section 


V = 2" (50.8 mm) Standard: stainless steel center section 


- - 
Popular Models 


2 = Poly (npt) 


5 = PVDF (npt) 


3 = Stainless Steel 


4 = Hardened SST 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


9 = Polypropylene 


A = PVDF 


G = Geolast 


1 = PTFE 


2 = Acetal 


4 = Hardened SST 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastome~ 


G = Geolast 


1 = PTFE 


5 = TPE 


6 = Santoprene 


7 = Buna N 


8 = Fluoroelastomer 


G = Geolast 


1 p -  1 Part Number 1 Part Number 1 I 


Standard Pumps with Alumlnum Center Sectlon 


Polypropylene DF2311 Stainless Steel PTFE PTFE DOG31 1 236273 246947 
DF2377 DG2377 Stainless Steel Buna Buna DOG377 236273 246947 
DF2777 DG2777 Buna Buna Buna DOG777 236273 246947 
DF2888 DG2888 Fluoroelastomer Fluoroelastomer Fluoroelastorner DOG888 236273 246947 
DF2911 DG2911 Polypropylene PTFE PTFE DOG91 1 236273 246947 
DF2955 Polypropylene TPE TPE DOG955 236273 246947 
DF2966 Polypropylene Santoprene Santoprene DOG966 236273 246947 
DF2977 Polypropylene Buna Buna DOG977 236273 246947 
DF2988 Polypropylene Fluoroelastomer Fluoroelastorner DOG988 236273 246947 
DF29GG DG29GG Polypropylene Geolast Geolast DOG9GG 236273 246947 


PVDF DF5311 Stainless Steel PTFE PTFE DOG31 1 236273 246947 
OF5666 Santoprene Santoprene Santoprene DOG666 236273 246947 
DF5811 DG5811 Fluoroelastorner PTFE PTFE DOG81 1 236273 246947 
DF5888 DG5888 Fluoroelastomer Fluoroelastomer Fluoroelastomer DOG888 236273 246947 
DF5A11 DG5A11 PVDF PTFE PTFE DOGAl 1 236273 246947 
DF5A88 PVDF Fluoroelastorner Fluoroelastomer DOGA88 236273 246947 


Corrosion Reslstant Pumps with Stainless Steel Center Section 


Polypropylene DV2311 Sta~nless Steel PTFE PTFE DOG31 1 236273 246947 
DV2341 Stainless Steel Hardened SST PTFE DOG341 236273 246947 
DV2377 Stainless Steel Buna Buna DOG377 236273 246947 
DV2888 Fluoroelastomer Fluoroelastorner Fluoroelastorner DOG888 236273 246947 
DV2911 Polypropylene PTFE PTFE DOG91 1 236273 246947 
DV2977 Polypropylene Buna Buna DOG977 236273 246947 
DV2988 Polypropylene Fluoroelastomer Fluoroelastorner DOG988 236273 246947 
DV2A11 PVDF PTFE PTFE DOGAl 1 236273 246947 
DV2A88 PVDF Fluoroelastomer Fluoroelastorner DOGA88 236273 246947 


PVDF DV5311 Stainless Steel PTFE PTFE DOG31 1 236273 246947 
DV5811 Fluoroelastomer PTFE PTFE DOG811 236273 246947 
DV5888 Fluoroelastomer Fluoroelastomer Fluoroelastomer DOG888 236273 246947 
DV5A l l  PVDF PTFE PTFE DOGAl 1 236273 246947 
DV5A88 PVDF Fluoroelastomer Fluoroelastomer DOGA88 236273 246947 


'Requfres CycleFlo or exiernal valve conlroi 
"As conlrol includcs arr regulalor and 111tcr with gauge 
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Material 


(ANSI-Flange) (BSP Ported) 
Materials for Materials for Materials for Fluid Air 
Seats Balls Diaphragms Kit Air Kit Control" 


Standard 
Air Valve 


Remote* 
Air Valve 


Remote* 
Air Valve 


Standard 
Air Valve 







Husky 2150 Plastic Purr~ps 


Technical Specifications 
. - - - - - 


Maximum fluid working pressure 120 psi (8.4 bar, 0.84 MPa) 120 psi (8.4 bar, 0.84 MPa) 
Maximum free flow delively* 150 gpm (568 ipm) 150 gpm (568 Ipm) 
Maximum pump speed 145 cpm 145 cpm 
Displacement per cycle" 1.03 gallon (3.90 liter) 1.03 gallon (3.90 liter) 
Maximum suction lift 18 ft (5.48 m) wet or dry 18 ft (5.48 m) wet or dry 


v 6 . 3  mm) 0.25 in (6.3 mm) 
Maximum operating temperature"' 150°F (655°C) 150°F (655°C) 
Maximum diaphragm operating temperature"' 


PTFE 
Santo rene 
~una- \  
TPE 
Flu%oelastomer 250°F (121.1"~) 250°F (121.1"~) 
Geolast 150°F (65.5"C) 150°F (65.5"C) 


Tvoical sound level at 70 psi 78 dBa 78 dBa 
(4.9 bar, 0.49 MPa) air @-125 cpm 
Maximum air consumption 175 scfm (4.9 m3Imin) 175 scfm (4.9 m31min) 
Air consumption at 70 psi160 gpm 60 scfm (1.7 m31min) 60 sdm (1.7 m3Imin) 
Air pressure operating range 20 to 120 psi 20 to 120 psi 


(1.4to8.4bar,0.14to0.84MPa) (1.4to8.4bar,0.14t00.84MPa) 
Air i~ - 112 n t(f) 112 npt(f) 
Fluid inlet & outlet size"" 2 in (51 mm) ANSI-flange 2 in (51 mm) ANSI-flange 
Weight 49 Ib (22 kg) 68 Ib (30.8 kg) 
Weight with stainless steel center section 68.5 Ib (31 kg) 87.5 Ib (39.6 kg) 
Instruction manual 308550 308550 


'Flow rates are wilh mutfler and do not vary based on diaphragm material 
" D~splacemenl per cycle may vary based on suction condilfon, discharge head, air pressure and flufd lype 
"'Actual pump performance may be affected by prolonged usage at temperature 
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Husky 21 50 Plastic Pumps 


.- -- 
Performance Charts 


Huskv 21 50 Performance 


gpm 0 20 40  60 80 100 120 140 160 
( I ~ m l  (76) (152) (227) (303) (379) (454) (531) (6061 


FLUID FLOW 
(Pump tested In water with Inlet submerged 


- 


loo 
(2 8) 


5 


AIR PRESSURE LEGEND 


@= at 120 psi (8.4 bar, o 84 MPa) Air Consumption a .  . . . 
@ = a t  100 psi (7 bar. 0.7 MPa) Fluid Flow - 
@= at 70 psi (4.8 bar, 0.48 MPa) 


@= at 40 psi (2.8 bar, 0.28 MPa) 


Dimensions 


Typical System Drawings 


Husky 2150 Above Ground Gravity Feed 
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Ordering Information 
-- 


I I I I 
Diaphragm 


I I Wetted Seats Balls, Diaphragms 
Pump Pump Parts 


Size Checks 


PUMP SIZE (UR MDTOR WPE AND MAERIAL) WEllED PARTS SEATS BALLS DIAPHRAGM 


F = 2" (50.8 mm) Standard: aluminum center section 


G = 2" (50.8 mm) Aemote: aluminum center sectlon 
V = 2" (50.8 mm) Standard: stainless steel center section 


Popular Models 
. - .. -. .. . . . . . 


3 = Aluminum (npt) 
4 = Stainless Steel (npt) 


6 = Ductlle lron (npt) 


C = Aluminum (bsp) 
D = Stainless Steel (bsp) 


F = Ductlle lron (bsp) 


H = 2 npt Alum Extended 


G = 2 bsp Alum Extended 


3 = Stalnless Steel 
4 = Hardened SST 


5 = TPE 


6 = Santoprene 
7 = Buna N 
8 = Fluoroelastomer 


9 = Polypropylene 


A = PVDF 


G = Geolast 


1 = PTFE 


2 = Acetal 


4 = Hardened SST 


5 = TPE 


6 = Santoprene 


7 = Buna N 
8 = Fluoroelastomer 


G = Geolast 


1 = PTFE 


5=TPE 


6 = Santoprene 


7 = Buna N 
8 = Fluoroelastomer 


G = Geolast 


for Materials for Materials for Fluid Air 
Balls Diaphragms Kit Air Kit Control" 


Standard Pumps with Alumlnum Center Section 
Aluminum"' DF3311 DG3311 DFC311 DGC311 Stainless Steel PTFE PTFE DOF311 236273 246947 


DFC341 
DFC366 
DFC377 
DFC525 
DFC555 
DFC666 
DFC777 
DFC888 
DFCGGG 
DFC911 


DGC341 
DGC366 
DGC377 
DGC525 


DGC666 
DGC777 
DGC888 
DGCGGG 
DGC911 


Stainless Steel Hardened SST PTFE 
Stamless Steel Santoprene Santoprene 
Stainless Steel Buna Buna 
TPE Acetal TPE 
TPE TPE TPE 
Santoprene Santoprene Santoprene 
Buna Buna Buna 
Fluoroelastomer Fluoroelastomer Fluoroelasto 
Geolast Geolast Geolast 
Po lv~ ro~v lene  PTFE PTFE 


DOF341 
DOF366 
DOF377 
DOF525 
DOF555 
DOF666 
DOF777 


mer DOF888 
DOFGGG 
DOF911 .. . . 


DF3977 DG3977 DFC977 Polyyropylene Buna Buna DOF977 236273 246947 
Stainless Steel DF4311 DG4311 DFD311 DGD311 Stainless Steel PTFE PTFE DOF311 236273 246947 


DFD341 
DG4366 DFD366 
DG4377 DFD377 


DFD525 
DG4666 DFD666 
DG4777 DFD777 
DG4888 DFD888 
DG4GGG DFDGGG 


Stainless Steel 
DGD366 Stainless Steel 
DGD377 Stainiess Steel 


TPE 
DGD666 Santoprene 
DGD777 Buna 
DGD888 Fluoroelastomer 
DGDGGG Geolast 


Hardened SST 
Santoprene 
Buna 
Acetal 
Santoprene 
Buna 
Fluoroelastomer 
Geolast 


PTFE 
Santoprene 
Buna 
TPE 
Santoprene 
Buna 
Fluoroelastomer 
Geolast 


DOF341 
DOF366 
DOF377 
DOF525 
DOF666 
DOF777 
DOF888 
DOFGGG 


DF491 1 DFD911 Polypropylene PTFE PTFE DOF911 236273 246947 
Duct~le DF6311 OFF31 1 Stainless Steel PTFE PTFE DOF311 236273 246947 


OF6366 DFF366 Sta~nless Steel Santoprene Santoprene DOF366 236273 246947 
OF6441 OFF441 Hardened SST Hardened SST PTFE DOF441 236273 246947 
DF6466 DG6466 DFF466 DGF466 Hardened SST Santoprene Santoprene DOF466 236273 246947 
DF6525 DFF525 TPE Acetal TPE DOF525 236273 246947 
DF6666 DG6666 DFF666 DGF666 Santoprene Santoprene Santoprene DOF666 236273 246947 
DF6A l l  DFFAl l  PVDF PTFE PTFE DOFAll 236273 246947 
DF6A88 DFFA88 PVDF Fluoroelastomer Fluoroeiastomer DOFA88 236273 246947 
DF6GGG DG6GGG DFFGGG DGFGGG Geolast Geolast Geolast DOFGGG 236273 246947 


Corrosion Resistant Pumps wlth Stalnless Steel Center Sectlon 
Stamless Steel DV4311 DVD3 l l  Sta~niess Steel PTFE PTFE DOF311 236273 246947 


DV4377 DVD377 Stamless Steel Buna Buna DOF377 236273 246947 
DV4388 DVD388 Stamless Steel Fluoroelastomer Fluoroelastomer DOF388 236273 246947 
DV4666 DVD666 Santoprene Santoprene Santoprene DOF666 236273 246947 
DV4888 DVD888 Fluoroelastomer Fluoroelastamer Fluoroelastomer DOF888 236273 246947 
DV4911 DVD911 Polypropylene PTFE PTFE DOF911 236273 246947 


+Requ!res CycleFlo or exlernal valve control " A I ~  conlml mcludes arr regublor and hller wrlll gauge "'Also ava~lable In Exteoded Herghl v~rsfotl use DFH or Ot G destgnalroris 
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Husky 2150 Metal Pumps 


Technical Specifications 


Maxlmum fluid working pressure 120 psi (8.4 bar, 0.84 MPa) 120 psi (8.4 bar, 0.84 MPa) 120 psi (8.4 bar, 0.84 M P a l  
Maxlmum free flow delivery' 150 gpm (568 Ipm) 1 50 gpm (568 ipm) 150 gpm (568 Ipm) 
Maximum pump speed 145 cpm 145 cpm 145 cpm 
Displacement per cycle" 1.03 gallon (3.90 liter) 1.03 gallon (3.90 liter) 1.03 gallon (3.90 liter) 
Maximum suction lift (DF3666) 20ft  (6.1 m) dry 20ft (6.1 m) dry 20 ft (6.1 m) dry 


0.25 in (6.3 mm) Maximum size p um p able solids 0.25 in (6.3 mm)J6.3 mm) 
Maximum diaphragm operating tem- 
perature*" 


PTFE 
Santo rene 
~una-!I 
TPE 250°F (121.1°C) 250°F (121 .l°C) 250°F (121 .l0C) 
Fluoroelastomer 150°F (65.5"C) 150°F (65.5"C) 150°F (65.5"C) 
Geolast 


Typical sound level at 70 psi 78 dBa 78 dBa 78 dBa 
(4.9 bar, 0.49 MPa) air @ 125 cpm 
Maximum air consumption 175 scfm (4.9 m3lmin) 175 scfm (4.9 m31min) 175 scfm (4.9 m3lmin) 
Air pressure operating range 20 to 120 psi 20 to 120 psi 20 to 120 psi 


11.4 to 8.4 bar. 11.4 to 8.4 bar. (1.4 to 8.4 bar. 
0.14 to 0.84 M P ~ )  - 0.14 to 0.84 M P ~ )  0.14 to 0.84 M P ~ )  


Air inlet size 112 npt(f) 112 npt(q 1 I 2  npt(f) 
Fluid inlet & outlet size"" 2 in (51 mm) ANSI-flange 2 in (51 mm) ANSI-flange 2 in (51 mm) ANSI-flange 
Weight 58 Ib (26.3 kg) 1 1 1 Ib (50 kg) 130 ib (59 kg) 


62 ib (28.1 kg) - Extended 
Weight with stainless steel center nla 134 Ib (60 kg) nla 
section 
Instruction manual 308368 308368 308368 


F l o w  rates are mth muffler and do not vary based on diaphragm materfal 
" D~splacement per cycle may vary based on suctlon cond/tlon, discharge head, alr pressure and flu~d type 
"'Actual pump performance may be affected by prolonged usage at temperature 
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Ordering Information 
. 


D X X X X 
i 


X 
I 


Diaphragm 
I 1 Wetted Seats 


I ,jlls, Oia~hragms 
Pump Pump Paris 


Size Checks 


PUMP SIZE (nn MOTOR WPE AND MATERUL) WETTED PARTS SEATS 


Popular Models 


BALLS 


3 = Stainless Steel 


5 = TPE 


6 = Santoprene 


G = Geolast 


K = 3" (76.2 mm) Standard: aluminum center section 1 = PTFE 


2 = Acetal 


6 = Santoprene 


G = Geolast 


3 = Aluminum (npt) 


DIAPHRAGM 


1 = PTFE 


5 = TPE 


6 = Santoprene 


G = Geolast 


P = Bolt through PTFE 


Material 
Aluminum 


Part Number 


DK3311 NA 
DK3316 NA 
DK3366 NA 
DK3515 NA 
DK3525 NA 
DK3565 NA 
DK3611 NA 
DK3616 NA 
DK3666 NA 
DK3GG6 NA 


1 Materials for 
Seats 
Stainless Steel 
Stainless Steel 
Stainless Steel 
TPE 
TPE 
TPE 
Santoprene 
Santoprene 
Santoprene 
Geolast 


Materials for 
Balls 
PTFE 
PTFE 
Santoprene 
PTFE 
Acetal 
Santoprene 
PTFE 
PTFE 
Santoprene 
Geolast 


Materials for 
Diaphragms 
PTFE 
Santoprene 
Santoprene 
TPE 
TPE 
TPE 
PTFE 
Santoprene 
Santoprene 
Santoorene 


Fluid 
Kit 
DOK311 
DOK316 
DOK366 
DOK515 
DOK525 
DOK565 
DOK611 
DOK616 
DOK666 
DOKGG6 


Air Kit 
238765 


Air 
Control' 


DK3GGG NA Geolast Geolast ~eolast DOKGGG 238765 246948 
k r  cunlrol ~ncludes air regulator and hlter with gauge 


Maximum fluld working pressure 120 psi (8.4 bar, 0.84 MPa) Air pressure operating range 20 to 120 psi 
Maximum free flow delivery' 275 gpm (1,041 Ipm) 1 
Maximum pump speed 135 cpm Air inlet size 314 npt(fJ 


Displacement per cycle" 2.0 gallon (7.6 liter) Fluid inlet 8 outlet size"" 3 in (76.2 mm) ANSI 4 bolt flange1 


Maximum suction lift (DF3666) e f t (2 .4  m) dry DIN &bolt flange internal thread is 
2 nnt nr hsnt - . . . - . - - . 


Maximum size pumpable solids 0.38 in (9.4 mm) Weight 150 Ib (68 kg) 
Maximum diaphragm operating temperature"' 


PTFE 220°F 104.4"C) Instruction manual 308639 
Santoprene 180°F 82.2% 
TPF 150'F \6S.S°C1 


-~ - 


G e o l a s t 6 5 . 5 " ~ ) '  
Typical sound level at 70 psi 79 dBa 
(4.9 bar, 0.49 MPa) air @ 125 cpm ' Flow rates are with muffler and do not vary based on dfaphragm rnaterfal 


Maximum air consumption 325 scfm (9.1 m3lmin) "Displacement per cycle may vary based on suction condibon, discharge head, 
air pressure and fluid lype 


Air cons~mption at 70 psi 120 scfm (1.26 m3Imin) "'Actual pump performance may be affected by prolonged usage at temperature 
(4.7 bar, 0.47 MPaj1100 gpm (379 Ipm) 


PROCESS EQUIPMENT CATALOG 







Husky 3275 Aluminum Pumps 


Performance Charts 
-- - 


Husky 3275 Performance 
140 


(9.8, 0.98) 


gpni 0 30 60 90 120 150 180 210 240 270 
( I ~ n i i  (114) (227) (341) (454) (568) (454) (795) (908) (1022) 


FLUID FLOW 
(Pump tested In water w~ lh  Inlet submerged 


AIR PRESSURE LEGENO 


@ = at 120 psi (8.4 bar, 0.84 MPa) Air Consunlptlan . . . . . 
@= at 100 psi (7 bar, 0.7 MPa) Fluid FIOW - 
@=at 70 psi (4.8 bar, 0.48 MPa) 


@) = at 40 psi (2.8 bar, 0.28 MPa) 


@ = a t  20 psi (1.4 bar, 0.14 MPa) 


Typical System Drawings 


Husky 3275 Above Ground Gravity Feed 


Dimensions 


A A 
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I'lh rm, 


it  5 8 "  


lhll I mml 


,lN nm,  
--- 


~ 


1115 n 1 7 1 4  mml 


1 1 5  ,,, 
I l l  m m i  


PROCESS EQUIPMENT CATALOG 




















































































































































































































































































































































































































































































































February 7 ,20  1 1 


Sent via email to: p11 bliccomments(wbi.s. c/oc.go v 


Regulatory Policy Division 
ATTN: Notice of Inquiry -- CCL 
Bureau of Industry and Security 
Room 2705 
U.S. Department of Commerce 
Washington, DC 20230 


RE: Federal Register: December 9,2010 (Volume 75, Number 236) 


Commerce Control List: Revising Descriptions of Items and Foreign Availability 


On behalf of the Computer Coalition for Responsible Exports ("CCRE"), we are submitting 
these comments in response to the above-referenced notice. CCRE is an alliance of American computer 
companies and allied associations established to inform policy makers and the public about the nature of 
the computer industry-its products, technological advances, and global business realities. 


CCRE strongly supports the export control reform initiative launched by President Obama. The 
President's decision to modernize the export control system is a major step forward in improving the 
international competitiveness of American companies and workers, and their ability to innovate while 
effectively protecting national security. American information technology companies and workers are 
primed for export expansion and need the Administration to move forward quickly in applying its new 
control criteria to information technology. 


CCRE's members include Dell, Inc., Hewlett-Packard Company, IBM Corporation, lntel 
Corporation, Unisys Corporation, Information Technology Industry Council, and 'I'echAmerica. CCRE 
has a long history of cooperation with the U.S. government on security-related technology issues, and it 
is committed to providing the Administration with the information its needs to develop effective and 
modern export controls. 


Sincerely, 


Dan Hoydysh 
Chairman. CCRE 







A Roadmap for Modernizing Export Controls on Information Products and Technology 


CCRI3 has three specific recommendations for helping the Administration modernize information 
technology export control that are consistent with national security. 


As explained in detail below, these recommendations are based on the fundamental policy conclusions 
reached by government experts and the reality of global advances in technology; and none of these 
recommendations require new legislative authority. 


These recommendations are supported by a long history of policy reports over the last two decades 
confirming that the U.S. export control system is outmoded and counterproductive in achieving 
fundamental national security, foreign policy and economic objectives. Most recently, in 2009, the 
National Research Council of the National Academy of Sciences concluded: 


The export contro1.s .... that were crafied to meet conditions the United State.s,fircecl o\wr,five 
decades ago now quietly undermine our national security and our econonlic 1ileII being. Beyond 
"Fortress America", National Securitv Controls on Science and Technology in a Globalized 
World 


In a speech earlier this year on export controls, Secretary of Defense William Gates emphasized that: 


... an overly broad de$nition of what should be slrbject to export control ... make[s] il more cli[/icult 
to,foclrs on those items and techno1ogie.r that truly need to .stay in this country. We need u system 
that that dispenses with the 95% qf the easy cases and lets us concentrate on the remaining 5 
percent. 


1. Remove performance-based controls o n  commercial scalar computers and associated 
technology. (*Existing foreign policy and nuclear non-proliferation controls would remain in 
effect.) 


This recommendation is based on almost a decade of research and findings by government experts. As 
highlighted below, these findings have all concluded that access to computing power is so widely 
available that U.S. export controls on commercial computers are no longer effective and undermine our 
technology competitiveness and national security. 







2001 -- Office of the Deputy-Under Secretary of Defense (Science and Technology): Export 
Control of H i ~ h  Performance Computing: Analvsis and Alternative Strategies 


After evcrluating a number q f  alternative hcrrdwure control .strategie.r, we cboncluded thut it is no 
1onger.fiasihle to control high performance computer hardwcrre. In.stead we recommend cr,fOclis 
on protecting our .sqfiware used specifically,for national security purposes. 


2002 - Wassenaar Arrangement 


With the concurrence ofthe US, digital compzrters are removed,from the Was.sencrcrr "Sen.sitive " 
and "Very Sensitive" lists, rqflecting multilateral agreement thcrt computer .systems are not 
"essentia1,for the development, production, use or enhcmcement qf the most advcrnced 
conventioncrl military capabilities ... " 


2006 - Under Secretary of Defense, Acquisition, Technology and Logistics Pentagon: Militarily 
Critical Technologies List 


Except at the leading edge yf the urt (large vector supercomputers ...) access to ru\iJ 
computational performance can no longer be efjctively controlled 


The ineffectiveness of US computer export controls in denying access to high levels of computing 
power is underscored by the fact that foreign computing capability far exceeds IJS control thresholds. 
The chart below compares computing power available from Chinese (Lenovo, Dawning, Inspur) and 
Russian (T-Platforms) companies and the current U.S. export control threshold for computing power. 
The chart is based on the November 2010 Top500 List of Supercomputers. 


According to the Top500 list, China has the world's fastest supercomputer located at the National 
Supercomputing Center in Tianjin that can perform over 2,500 trillion operations per second (TFIDPS) 
-- that is more 1,500 times more power than the current 1.5 1'FLOPS US computer export control 
threshold. China also has the second fastest system rated at over 1,200 TFLOPS. The Russian T- 
Platforms system, which is the 1 7 ' ~  most powerful in the world, is rated at 350 TFLOPS -- more than 
200 times the power represented by the US control threshold. 


TFLOPS is an industry standard metric for approximating the number crunching capability of con~puter 
systems. Actual performance depends on the problem being solved, the software and other architectural 
factors. However, TFLOPS is recognized as a useful method for comparing computing performance. 


Both the Chinese and Russian systems were assembled from widely available commodity rnothcrboards, 
microprocessors, inter-connects, and open source software. 'Therefore, US export controls have not and 







cannot prevent end users outside the US from developing and accessing computing power that far 
exceeds the US control threshold. 


Moreover, since 2002, there have been no effective multilateral controls on scalar high performance 
computer systems because the Wassenaar Arrangement, with the consent of the United States, removed 
computer hardware from both the "Sensitive List" and "Very Sensitive List", of dual-use items. 
Removal for these lists signifies multilateral agreement that computer hardware is not directly related 
or  essential to the creation of a critical, substantial o r  significant military- or intelligence-related 
advantage. 


Computing Capability ChinaIRussia 


T 
Top500 November 2010 


C t i ~ n a  111 - 2500TFLOPS 


2. Create a practical exception for intra-company sharing of technical informationldata 
and equipment to support the development of new IT products services that does not 
impose conditions similar to individual or bulk licenses. 


The sharing of knowledge within the global operations of U.S. information technology companies is 
essential to spur innovation and maintain the U.S. industry's global competitiveness and technological 







leadership. Technology sharing is at the heart of the industry's 21'' century research and developnlent 
activities, and is fundamental to the industry's world-wide manufacturing and services network. 


Over the last decade, government and private sector experts have concluded that the development of 
information technology is critical to U.S. national and economic security, and that the current export 
control system undermines U.S. technological leadership. 


1999 -- Department of Defense: Defense Science Board Task Force on Globalization and Security 


[gjlobulizution ',s most signrficant muni@stution is rhe irresistible leveling cffict it is hcrving on 
the international military-technologicul environment in which DOL) mzrst compete ... DOD i,s 
relying increusinglj~ on the U.S. commerciul udvcrnced technologj~?' to push the technology 
envelop and enable the Depcrrtment to 'run,fir.ster' thun its coni/)etitor.s. 


2007 - Department of Commerce Deemed Export Advisory Committee, 'The Deemed Export Rule 
in the Era of Globalization 


In the present environment, most scientiJic and technologic knowledge ~rnd items 
will not be denied to enemies even by u perfect United Stutes control regime: 7'hey .yvill simj)ly be 
obtuined-from others. 


Given the global nature of research and development, if U.S. information technology companies 
continue to be restricted in the sharing of technology within their own operations, there is a serious risk 
of stifling the U.S. military's rate of technological advancement as well as the industry's international 
competitiveness. The modernization proposal described above will promote the development of U.S. 
information technology by facilitating the sharing of technology within U.S. companies, both in the 
United States and overseas. By limiting the sharing to only U.S. company operations, the ENC-type 
license exception will also protect national security interests. 


Because U.S. information technology companies already apply a wide-range of internal security 
measures in both their U.S.-based and foreign-based operations, the risk of misappropriation of 
technology has been substantially reduced: (a) prescreening employees prior to hiring; (b) employee 
completion of non-disclosure agreements; (c) internal compliance programs and employee education; 
(d) physical security measures; (e) computer network security to restrict and monitor access to company 
restricted databases; (f) content classification of company data and "need to know" access restrictions; 
and (g) internal audits that verify company policies and programs are being implemented. 


These types of business and security practices effectively limit the ability the rogue foreign national 
employees to access and transfer technical data outside the U.S. enterprise. Preventing corporate 
intellectual property from misappropriation, regardless of its export control status, is an interest that 







industry has in common with the government. 


3. Remove encryption controls on products and components that are, o r  will be, widely 
available o r  deployed, do not contain encryption as  their primary function, o r  a re  not 
peculiarly responsible for creating a military- o r  intelligence-related advantage. 
Remaining encryption controls should consist of: (A) applying export controls only to a 
narrow positive list of encryption items; (B) decoupling the export approval process 
from items where only product information is needed by the U.S. government; (C) 
expanding mass market treatment to include any item with encryption-related 
capability that is, o r  will be, widely available o r  deployed, whether through retail o r  
other channels; (D) conferring mass market treatment on components with encryption 
capability that a re  designed for use in a mass market product, even if the components 
themselves are  not mass marketed; and (E) expanding "ancillary encryption" treatment 
to include information technology and communications products and components 
which do not contain encryption as  a primary function. 


U.S. export controls on commercial grade encryption are now so outmoded they are undermining 1J.S. 
national security as well as the economic competitiveness of  American companies producing software 
applications and commodity products with cryptographic-related functions. 


President Obama recognized the critical importance of  modernizing export controls on encryption in 
particular when he spoke earlier this year at the Export-Import Import Bank's Annual Confcrencc: 


"First, we're going to streurnline the process certuin cornpunies need to go through to get their 
products to market-producls wilh encryption capabilities like cell phones und network storuge devices. 
Right now, they endure u technicul review [hut cann lnke between 30 und 60 duys, und lhul puls [hut 
company ut u distinct disadvanlage to foreign con~pelilors who donlt.face ~hese  .scrrne deluys. " 


The Obama Administration has since affirmed that the recent rule implementing this process-based 
reform "is the first step in the President's effort to reform U.S. encryption export controls to enhance 
national security by ensuring the continued competitiveness of  U.S. encryption products. reducing 
paperwork requirements for less sensitive encryption items, making the process for submission Inore 
efficient, updating the control parameters for controlled encryption items and addressing the impact of 
export controls on electronic components having encryption functionality. l'he U.S. Govcrnmcnt will 
also review other issues related to encryption controls, in keeping with national security requirements 
and multilateral regime commitments." 


The revisions requested present an approach more attuned to the current technology landscape. Data 
storage, computing, data transmission, and networking products increasingly require the security 
features that standard commercial encryption provides. As  more devices are networkcd, there is 
ubiquitous need for standard commercial encryption features in everyday computing and 







telecommunications devices so as to protect personal data and property. Indeed, the President's cyber 
security goals are unattainable without them. For example, the semiconductor industry is currently 
moving toward utilizing encryption features in standard commercial products. Without reform, these 
products will find themselves re-controlled when they incorporate the encryption features, and we would 
head towards the exact opposite result from the one sought by the President and his national security 
team. 








2/24/11


The Bureau ofIndustry and Security (BIS) conducted a series of public Q&A sessions
over a seven week period from December 22, 2010 through February 2, 2011. The
purpose of these Q&A sessions was to allow any interested member of the public to
submit questions regarding the two publications the Commerce Department published on
December 9, 2010. The purpose of these Q&A sessions was to answer basic questions
the public may have had about the two publications in order to better inform the public
comments on these two publications.


In this Q&A forum some members of the public submitted questions that BIS determined
needed to be characterized as comments on the publications. Instead of addressing those
types of comments in the public Q&A sessions, BIS included those comments here in a
consolidated format to allow other members of the public to see these comments that
were submitted during the public Q&A sessions. BIS will evaluate these comments,
along with the other public comments submitted in response to the two December 9
publications. These comments below are specific to the ANPR published on December
9,2011, "CCL Commerce Control List: Revising Descriptions of Items and Foreign
Availability".


(1) If the statement in lithium IC233 Related Controls re NRC jurisdiction for separation
oflithium isotopes were moved to lithium isotope separation 18233, where it appears to
belong, would any portion of 18233 remain subject to the EAR?


(2) An item on the CCL does not meet the defInitions of Tiers 1,2, or 3, thereby implying
that it should not be in an ECCN controlled for NS, MT, NF, CB, CW, or lAEA Trigger
List (there are six multilateral control regimes, not four)?


(3)All items on the CCL marked as controlled only for AT are empty boxes for AT
reasons, because all countries with an x in an AT column in the Country Chart are subject
to total embargoes so that, if the item were downgraded to EAR99, the controls to those
countries would not change?


(4) Bearing in mind that most ECCNs annotated as wholly subject to ITAR do not use
USML wording, is it permissible to recommend that such ECCNs be revised to include
technical, objective, characteristics to describe the USML portion, thereby bringing the
remaining portion under EAR jurisdiction. in some cases necessarily so for consistency
with public comment on the related USML Category?


(5) Is there any effort to remove the MT controls on items that may have been exclusively
"Missile Tech" 20-30 years ago but are now ubiquitous across many industries and used
for such items as bicycles, automobiles. wind mill blades, commercial aircraft and many,
many other products? I refer specifically to Carbon Fiber materials and machinery
designed to make things from it. In many instances 1B001 classified machines are made
in countries such as China and Macedonia and are freely available on the web from
companies in those countries. This puts US companies at extreme disadvantage.
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February 6,201 1 


TO: publiccomments@bis.doc.gov 


RE: Notice of Inquiry - CCL 


The Timken Company ("Timken") appreciates the opportunity to provide comments regarding the Commerce 
Control List ("CCL") and Export Administration Regulations ("EAR"), pursuant to the notice in the Federal Register 
(Vole 75, No. 236, December 9, 2010). Our comments primarily relate to bearings. 


Introduction -- 


Timken is a I 10 year old international business, with an expertise in friction management and power 
transmission. We are headquartered in Canton, Ohio. Our web site is at: www.Timken.com. Our most famous 
product is bearings. 


In the past 10 years, the global "footprint" of bearing manufacturing has changed dramatically. China is the 
world's largest bearing manufacturing country, passing the U.S. and Japan in 2007. European and Japanese 
bearing makers have made significant advancements. Japanese bearing makers have made bearings for 
spaceflight, using "home grown" capabilities. European aerospace and defense customers want "ITAR free" 
aircraft and weapons, and our European competitors have been able to provide bearings to accomplish this. 
Timken continues to lose business with our aerospace and defense customers in Western Europe, as these 
customers push their preference for "non-ITAR" bearings. A good example is the EC-175 helicopter. A further 
explanation of that situation, and an overview of our global bearing competitors is attached (Attachment A). 


Timken is very concerned about U.S. export controls being a big competitive disadvantage for us. We outlined to 
Mr. Brian Nilsson what we believe needs to be done regarding revision of U.S. export controls on bearings, to 
help make U.S. bearing makers more competitive. A copy of our June 30, 201 1 letter to Mr. Nilsson is attached 
(Attachment B). 


With this background in mind, Timken is providing comments regarding bearings, the CCL and the EAR, including 
how to make the CCL more clear and "positive", as well as comments regarding the "tiering" of the CCL, for 
bearings. 


Regrr_estfor Comments on How To Make the CCL More Cle-ar and "Positive" 


a. C/arify t h e  CC L and EAR relativetobearings _and ~cl_assification thereof. 


Timken believes that the current CCL and EAR permits ambiguity relative to classification of 
bearings. In large part, this is due to the nature of bearings, which as a general rule, are not 
application specific. Timken has many bearings which are used in a variety of applications, and our 
business strategy is that any given bearing could and should be used in multiple applications. Many 
of our customers want to use an existing bearing, and in some cases, will design the application 
around an existing bearing geometry. This saves them time and expense. Hence, we have 
bearings originally used in farm equipment and vehicles, which are also used in helicopter 
gearboxes or aircraft landing wheels. 


We recommend two changes to the CCL and EAR, to clarify that general nature of bearings. First, 
all bearing ECCNs should be only under Category 2. Second, Interpretation 1 under Part 770 of the 
EAR should be clarified. The detail of our two recommendations to clarify the CCL and EAR for 
bearings is attached (Attachment C): 
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b. R e w m e n d e d  Revisions to clarify ECCNs lC999 a and 2A991 (if these ECCNs are not deleted) 


(1) Recommended Modifjcatjon~to E C N  1C999.a. For reasons cited below, Timken recommends 
that ECCN 1C999.a be deleted. If BIS believes for policy reasons, that ECCN 1C999.a should be 
retained, then Timken recommends that the ECCN be revised and moved to Category 2 of the 
CCL. We recommend that the ECCN apply only to clearly defined precision levels of ball bearings, 
and should be included under ECCN 2A991 (if it is retained) by adding a new subpart "f.2", as 
shown on the attached (Attachment D). Timken is aware of no policy reason to maintain ECCNs 
1C999.a. or 2A991 on the CCL given the Tiering standards announced by the Administration. 


(2) Recommended Revision to ECCN 2A99l. For reasons cited below, Timken believes that ECCN 
2A991 should be deleted. If BIS believes for policy reasons that ECCN 2A991 should be retained, 
then Timken recommends ECCN 2A991 be revised to apply to the precision levels of bearings, per 
the attached (Attachment D), which includes the proposed 2A991 .f.2 (which replaces the old 
1C999.a), and a new 2A991 . f . l .  The new 2A991 . f . l  is meant to include ball bearings with I S 0  
Class 2 or more precise tolerances, which are not covered by our proposed revision to ECCN 
2A001, below. 


c. Recommended RevisiomtoECCN 2A001. 


Timken recommends that 2A001 be revised, per the attached (Attachment E), with the 
understanding that such revision may require approval by the Wassenaar Arrangement. Not every 
I S 0  tolerance class 2 ( ABEC-9 or more precise class) bearing can work in sensitive applications. 
For example, Chinese skateboard manufacturers advertise "ABEC-9" tolerance bearings for 
skateboards, but those bearings are not the types that the Wassenaar controls were intended to 
cover, nor the type that our customers with sensitive applications, would be willing to use. There 
has to be more than just I S 0  definitions, to properly focus on the important bearings. 


Timken also believes that defense article bearings, which are "parts" being moved from the USML to 
the CCL, if not classified as EAR99 (see below) should be classified under the attached revised 
2A001 (Attachment E). Refer to "Tier 2" and "Tier 3", below, and to the attached (Attachment F-1). 


Requests for Comments on the "Tiering" of Items on the CCL 


There has been significant change in the world bearing industry in the past 10 years. The most significant 
change is that China is now the largest producer of bearings in the world, passing the U.S. and Japan in 
2007. India has developed an indigenous bearing industry, capable of providing precision 
bearings, aerospace bearings, bearings for conventional military applications, and bearings used in nuclear 
applications. More information on the competitive nature of the world bearing industry is 
attached (Attachment A). We have included descriptions of bearings under the Tiers, below. 


a. Tier 1 


There are no bearings within the scope of the current CCL, which should be Tier 1 


We make bearings which are defense articles on the current USML, which are used in the guidance 
system of nuclear missiles. We believe these bearings may be included in Tier 1 or Tier 2 of the 
revised USML (bearings "specially designed" for nuclear weapons delivery systems). In the unlikely 
event such bearings are moved from USML to the revised CCL, same should be considered as Tier 
1, or at least Tier 2 control. 


b. Tier 2 


'There are no bearings within the scope of the current CCL, which should be Tier 2, on a revised 
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CCL 


Timken believes that many of the bearings which may be moved from the USML to the CCL 
pursuant to export reform should be EAR99. However, Timken recognizes that the U.S. may be 
uncomfortable to make such a rapid move from total export control to virtually no export control. 
Timken believes that even though all such bearings were previously "parts" on the USML, there is 
logic to dividing those "parts" into two different groups. Our view of what constitutes Tier 3 controls 
is set forth below. The "Tier 2" group would consist of all bearings, other than the Tier 3 group, 
which are moved from the USML to the CCL. 


The Tier 2 group would include bearings formerly on the USML, used in gyros, guidance, etc. Note 
that our recommended "Tier 2" type controls include an "MT" control on former USML Category IV 
(g) "parts", and for other USlML Categories, both AT1 and NS2 controls, with no license 
exemptions. These bearings can be made by Timken's competitors, primarily (but not exclusively) 
by our competitors who are headquartered in Wassenaar member countries (Attachment F-I).  This 
may well change in the next 5 years, as India and China expand their bearing capabilities. A 
"mapping matrix" of former USML "Tier 2 parts" to the CCL is attached (Attachment F-2). 


Hence, if the U.S. requires Tier 2 type controls on bearings moved from the USML to the CCL, we 
believe the bearings subject to Tier 2 controls are the ones described in the attached (Attachment 
F), while Tier 3 level controls would be satisfactory for the bearings described below. 


c. Tier 3 


Timken believes that bearings controlled under the Wassenaar Dual-Use List (2.A. 1) should be 
controlled as a "Tier 3" item on the revised CCL. Refer to our proposed revision to ECCN 2A001, 
above, and the global availability of such bearings (Attachment A). 


If the U.S. requires Tier 3 controls on bearings moved from the USML to the CCL (and not treat 
such bearings as EAR99), Timken recommends that those bearings be controlled as described in 
the attached (Attachment G). A "mapping matrix" for such Tier 3 controls is attached (Attachment 
G-I) .  


d. EAR99 ("Tier 4"). 


Timken recommends that all bearings currently under EAR99 remain as EAR99, under the revised 
CCL and EAR. 


Timken recommends that current ECCNs 1C999.a and 2A991 be deleted, and the bearings 
described by these ECCNs should be "EAR99" under the revised CCL and EAR, for reasons stated 
in the attached (Attachment H). 


The Timken Company 


Mark 


Mark Bump 
The Timken Company 
Mgr - Global Trade & Compliance 
Customs Attorney 
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This message and any attachments a r e  intended for the individual o r  entity named above. If you 
a re  not the intended recipient, please do not forward, copy, print, use or  disclose this 
communication to others; also please notify the sender by replying to this message, and then delete 
it from your system. The Timken Company / T h e  Timken Corporation 











Competitive Assessment 


ticlne Competitor Web Pages 


5: :,!;-!I' 1% :,I 


U:,..<l,,' L L , ' I < ~  


Adm~n Module 


INA (English and German) 


SKF-Condition Monitoring 


.. SKF 


. .  Kaydon 


D Genc!r~a! Bedrlng 


Roller Bearing Company 


.: Minebea - NHBB 


i ZVL-ZKL. 


; Federal Mogul 


. Kansara 


EBearing.ccrin 


: SNFA 


NTN 


. Arnsted (Brenco) 


Mlnebea 


Nachl-Fuj lkosh~ 


- New Harnpshlre Ball 


. URB Blrlad 


. MKC Bearlngs (SKF) 


Auto.Com 


Wardsauto corn 


. NRB Bear~ngs 


VBF 


SNR 


VNC Bearlng Inc .  


*, EBC - Russ~a 


THK 


Thomson Industries 


.r Hartford Ball Bearings 


Un~versa l  Bear~ngs Inc.  


. Nachl Technology 


ABC Rear~ngs Ltd 


Hanwha Machinery 


FAG Bearlngs Indla Ltd 


NOC Bear~ngs 


INA Bcar~ngs  I n d ~ a  Pr~vate  Ltd 


Sona Group 


. SPZ Group 


MGM Rear~ng Co 







ZKL Bearlngs 


PSL, Inc .  


Peer Bearing 


- NKE Bedr~ngs 


J FKL CO. 


D~gl lube Systems 


. Garnet Bearrngs 


Kharkov Bear~ng  Plant 


- Myon~c  


Barden 


FAG 


Bdrden Prcc~slon Bear~ngs, UK 


GMN Bear~ng  USA 


. GRW: Gebr Relnfurt LVUI-zburg 


Koyo 


IKO - N ~ p p o n  Thompson 


.. American Roller Bearing 


Longx~  Bearrng 


r Asahi Se~ko  


D a ~ d o  Metal 


D a ~ d o  Metal 


. Daibea 


http://www.abbottbalI.corn/ 


.. Danaher 


Hartford Technologies Inc.  


s http://www.strindustries.corn/ 


' http://v~ww.danahermotlon.com 


.. ht tp: / /www.winbal l .com/ - h t tp : / /www.cwb-r iku.~om/ index~EN.htm 


http://www.cerobear.de/index.php71d=6&L=1 


http~//www.astbear~ngs.com/AST.php 


www.precis~onballs.com/ 


Dsnaher Motion 


Hoover 


tittl;://www.ibc-waelzlager.eu/ 


, NEMB 


http://nhbb.com/index.htm 


,: ht tp: / /www.nnbr.com/ 


.. http://www.nsk.com/index.html 


, http://www.pacamor.com/index.ssi3.php 


: http://www.rbcbearings.com/ 


http ' / /www.schaeff lergroup.corn/f lash/start~en. jsp 


- Automotrve Components Limited 


.. www.schat;.bear~ng.corn 


www.zys.corn.cn 







ATTACHMENT A - 2 


COMPETITORS WHO CAN MAKE BEARINGS SIMILAR TO TIMKEN - COMMERCE CONTROL LIST 


SKF. SNFA, Sweden 


Competitors 
ECCN 1C999 
hardened steel/ 


HQ 
county 


Plants 
in 
India 


ECCN 2A991 
Magnetic bearings: high speed. 


ECCN 2A001 
Super precision radial ball bearings 


tungsten precision 
ball bearings * 


Yes 


NTNISNR 1 Jaoan 1 Yes 


FAG. INA. 
Barden 


JTEKTIKovo 1 Jaoan 1 Yes 


extreme temperature bearings 


Yes 


Yes 


Yes 


Germany 1 Yes Yes 


Yes I Yes I Yes 


Yes I Yes I Yes 


Yes 
- 


Yes 
NSK 
MinebeaNHBB 
Aviation 
Bearings 
Factory JSC 
Myonic 
AVICIHarbin 
LYC Bearings 
Wafangdian 
Bearings 
MAC 


Yes 


Yes 


Japan 
Japan 


Russia 


Germany 
China 
China 
China 


India 


Yes 
- 


Yes 


Yes 
Yes 


Yes 
Yes 
Yes 
Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes I 
Yes 


* - there are many other competitors who can make the " 1C999.a" bearings, far too many to list 







ATTACHMENT C 


'TIMKEN'S ECOMMENDA'TIONS 'TO CLARIFY 
CCL AND EAR FOR BEARINGS 


/ I )  All ECCNs for bearinqs under Cateqory 2. There are currently three ECCNs that are "bearing 
specific" under the EAR: 2A001, 2A991 and 1C999. For reasons cited below, Timken believes 
that ECCNs 1C999.a and 2A991 should be deleted; however, if BIS believes one or both of these 
ECCNs should be retained for overriding policy reasons, then, if retained, ECCN 1C999.a should 
be moved to Category 2 (and its ECCN designation be changed to conform to Category 2); 


(2) Bearinqs should only be classified in ECCNs under Cateqory 2 of CCL. The nature of 
antifriction bearings is that any single bearing can be used in different applications. For example, 
a bearing for a heavy truck could also be used in a helicopter gearbox. It is rare for our products 
to be application unique. Also, many manufacturers both inside and outside of the Wasennaar 
member countries can make the bearings described on the CCL (see below), who are not bound 
by the CCL and its restrictions. Classifying bearings as something outside of Category 2 will 
create a competitive disadvantage for Timken (see below). The following is our recommendation 
to modify lnterpretation 1 (Part 770 of the EAR): 


(a) lnterpretation 1: Anti-friction bearings or bearing systems and specially designed 
parts 


(1) Anti-friction bearings or bearing systems are classified only by ECCNs under 
Category 2 of the CCL or as "EAR99", including ball, roller, needle-roller, 
magnetic, tapered roller, or other type of bearings, and components thereof. The 
ECCNs under the CCL which do not specifically mention "bearings" shall not be 
interpreted to include bearings. This lnterpretation 1 applies to separate 
shipments of anti-friction bearings or bearing systems, and to shipments where 
anti-friction bearings or bearing systems are shipped with machinery, equipment 
or components, for which they are intended to be used as spares or 
replacements; 


(2) same as today, except replace "machine" with "machine, equipment or 
component"; 


(3) same as today, except replace "machine" with "machine, equipment or 
component". 







ATTACHMENT L) 


TIMKEN RECOMMENDED REVISION TO 2A991 (IF ECCN NOT DE1,Ii'IED) 


(Areas changed from current 2A99 1 are highIighted) 


* * * 


2A991 Bearings and bearing systems not controlled by 2A001. 


License Requirements 


Reu.ron.fbr Conlrol: AT 


Control(s) Country Chart 


AT applies to entire entry A'T Column 1 


License Exceptions 


LVS: NIA 


GBS: NIA 


CIV: NIA 


List of Items Controlled 


Unil: $ value 


Reluled Conlro1.s: 1 .) This entry does not control balls with tolerance specified by the 


manufacturer in accordance with [SO 3290 as grade 5 or lesser precision. 


Reluled Definilions: I .) (a) DN is the product of the bearing bore diameter in mm 


and the bearing rotational velocity in rpm. (b) Operating temperatures include those 


temperatures obtained when a gas turbine engine has stopped after operation. 


Ilerns: 


a. Ball bearings or Solid ball bearings (except tapered roller bearings), having tolerances 


specified by the manufacturer in accordance with IS0  Standard CIass 2 or more preclse 







tolerances and having any of the tbllowing characteristics. 


a.1. Manufactured for use at operating temperatures above 573 K (300 "C) either 


by using special materials (i.e., materials not specified as a "standard grade" by 


ASM or similar organization) or by special heat treatment (i.e., heat treat 
processes not generally used on 


bearings classified as "EAR99") ; or 


a.2. With lubricating elements or component modifications that, according to the 


manufacturer's specifications: are specially designed to enable the bearings to 


operate at speeds exceeding 2.3 million DN. 


b. Solid tapered roller bearings, having tolerances specitied by the manufacturer 


in accordance with I S 0  Standard Class 2 or more precise tolerances and having either of 
the 


following characteristics 


b.l. With lubricating elements or component modifications that, according to the 
manufacturer's specifications, are specially designed to enable the bearings to operate a1 
speeds exceeding 2.3 million DN; or 


b.2. Manufactured for use at operating tcnlpcratures below 2 19 K (-54 "C) or above 423 
K (1 50 "C). 


c. Gas-lubricated foil bearing manufactured for use at operating temperatures of 561 K (288 "C) 


or higher and a unit load capacity exceeding I MPa. 


d. Active magnetic bearing systems 


e. Fabric-lined self-aligning or fabric-lined journal sliding bearings ~nanufactured for use at 


operating temperatures below 219 K(-54 "C) or above 423 K (150 "C). 


f. Ball Bearings having either of the following characteristics: 


f.1 precision specified by the manufacturer of [SO Tolerance Class of 2 or more precise 
precision; or 







f.2. precision specified by the manufacturer of I S 0  Tolerance Class of 4 or more precise 
precision (diameter of 3mm or more) and rings and rolling elements all made of corrosion 
resistant metals, such as AMS 561 8, AMS 5530, AMS 5749. 







A T T A C H M E N T  E 


T I M K E N  R E C O M M E N D E D  REVISION T O  2A001 
(changes highlighted in I . L . ~ )  


2A001 Anti-friction bearings and bearing systems, as follows, (see List o f  Items 
Controlled) and components therefor. 


License Requirements 


Reuson,fir ( 'onlrol: NS, MI ' ,  ,\'I 


NS applies to cnlirc entry NS Column 2 


M'S applies to M'I' Column I 


1. radial hall hearings having all tolerances specilicd in accordance wilh I S 0  492 
'l'olcrancc Class 2 orJllc,l.c ~)rccisc Iol i>ra~~ci, ,  and ha\ ing all the f ' o l l o ~  inf characteristics: Deleted: II~:.IW 


- ~-~ 


an inner ring horc diamclcr hclwecn 12 and 50 mln; an outer ring outsidc dia~nctcr 
between 25 and I00  mm; and a width bclwecn I 0  and 20 m m j  A4 I docs IIOI appl\ lo 


tu11 '1 r  C O I I ~ I ~ I  1x111 l~c ,~ r i r~q \ l :  


A T  applies to cnlirc entry A'l' Column I 


License Exceptions 
I VS: $3000, N I A  tbr M I '  
<iRS: Yes, tbr 2A00 I .a. 2AOO I .h. ;111c l  2 '\00 I . t l  
N I A  for M'I' 
C'IV: Yes. tbr 2A001.a. 2A00I .b, ; ~ r ~ < l  2 \OOl  ( 1  
N I A  tbr M'I' 


List o f  Items Controlled 
( 'ni l: $ value 


( Formatted: Font color Red J 


Note: I )  2/100/ does no[ controi balls wirh [olerance.r spec.ifietl b y  [lie tncrrrlifirc.~lrre,. irr 
ac.cordimce wi ih /SO 3290 as grade 5 or worse; 







a. Ball bearings and solid roller bearings, having all tolerances spccificd by the manul'acturcr in  
~-~~ ~ 


I accordance with IS0 492 Tolerance Class 4 or ~ ~ ) o r c  p rc&~o l~~ i . : l r~c~~\ .  and having both rings and. I Formatted- . . : . Indent: Left: O" . - ..I 
rolling clcmcnls ([SO 5593), made Srom ;tIIo) \ \\ it11 ~)icl,i.l co111i.111 ~I-L.;LIL.I' 11),111 i O " i ,  or ;11/o! \ i Deleted: III$,L,I 


~ ~ I ,,\ i l l 1  beryllium ~ O I ~ ~ C I I L  ;LIL:;IIL.~ I I I~ I I  211''i,:T [ Deleted: j 
Note: 2A001.a doe.v no1 control tupered roller bearings 


b. Other ball hearings and solid rollcr bearings, having all tolerances spccilied by the 
manul'acturcr in accordance with I S 0  492 Tolerance Class 2. or n ~ j r g j v c i : s ~  II~~L,I:III~L,\. : I I I~  I\ ill1 
II;III :~I.;ICI~, i ;11111 1.011111111~~~\1 o1'.Ol!OOOO" : i 1 1 1 i l  r i l c ~ ~ \ \ ; ~ !  CIII.\'IIIII.~ LIIIL.I.;~IIL.C: II/'IL.\\ ~ I I~ I I I  ll.f"II; 


Note: 2.,1001. h does not control tapered roller beut~ i t~g.~ .  


c. Active rnagnelic bearing systems using any ol'thc I'ollo\ving: 


c. I. Materials with llux densities oS2.0 'I' or greater and g ield strengths grcatcr than 4 I 4  
M I'a; 
c.2. All-electromagnclic 31) homopolar bias designs li)r actuators: or 
c.3. I l igh temperature (450 K (177°C) and above) posilion hcnsors. 


.Vote: 2AOOI.c does not cotltrol tirpered roller 6eurir1g.s 


I g,. l.lybrid h c a r i ~ ~ g s  wilh X X X X  ( t i l l  in  slxxi l icat ions for VAATI; l l vbr id  l > ~ ' i ~ ~ ' i n g ~ )  







Landing Gear 


Bearings 


Yes 


Yes 


Yes 
Yes 
Yes 


Yes 


Yes 


Yes 


Landing Wheel 


Bearings 


Yes 


Yes 


Yes 


Yes 


Plants in India or 


China? 


Yes 


Yes 


Yes 
Yes 


Yes 
Yes 


Yes 


Yes 
Yes 


Yes 


Yes 


Yes 


Competitors 


SKF, SNFA, MRC 


FAG, INA, 


Barden 
NTN/SNR 


JTEKT/Koyo 


NSK 
Minebea/NHBB 
Aviation 
Bearings Factory 


JSC 
Myonic 
AVIC-HRB 
Wafangdian 


Luoyang 


research 
Guizhou 


HongShan 
Shanghai 


TianHong 
add others .... 


HQ county 


Sweden 


Germany 


Japan 
Japan 


Japan 
Japan 
Russia 


Germany 
China 
China 
China 


China 


China 







Helicopter 


Rotorhead 


assembly 


bearings 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Gyroscope and 


navigation 


bearings 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Gearbox and 


transmission 


bearings 


Yes 


Yes 


Yes 


Yes 


Yes 


? 


APU bearings 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
Yes 


Airframe 


bearings 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 







Yes 







ATTACHMENT F-2 


MAPPING "FORMER" USML BEARING "PARTS" TO RECOMMENDED CCL 


"TIER 2" TYPE CONTROLS 


Former 1 New ECCN License License License 1 License 1 z' Proposed Policy Exception Exception Exception 1 Required 
Category New ECCN Controls GBS CIV LVS 


NS2, MT 
Missile parts 2A00 1 .e and AT1 No No No 
USML I 


No 


IV, VI, VII, 
and VIII 


Note: The bearings identified are "parts" under the respective USML Categories. Timken believes that these bearings, if moved from 
the USML to the CCL, should actually be EAR99 under the EAR. However, if BIS or others believe there is an overriding policy 
concern about making these bearings EAR99 or Tier 3 ,  Timken recommends that the bearings be under a "Tier 2" type control, similar 
to what we have outlined. We have suggested modifications to the current ECCN 2A001. by a new 2A001 .d, to create "Tier 2" type 
controls for these bearings. Note that these types of bearings can be made by many of Tirnken's competitors who are headquartered in 
NATO countries and countries who are major U.S. Allies (e.g.. Japan)., or in Wassenaar Arrangement member countries (Russia). 
The "No" under the GBS and CIV license exceptions will allow for NLR only to those NATO countries and major U.S. allies' 
countries. 







ATTACHMENT F 


TMKEN'S RECOMMENDED TIER 2 CONTROLS ON DEFENSE ARTICLE 
BEARINGS MOVED T O  CCL 


Based upon the U.S. government's export reform team's work to date, Timken anticipates 
that some bearings will be moved from the USML to the CCL. The following are our  
recommendations for Tier 2 controls on such bearings, if moved from the USML to the 
CCL: 


1 .  Hybrid (ceramiclmetal) bearings from VAA r E  program. These are specialized 
bearlngs for the next generation jet engines, in program funded by USAF Based 
on literature provided by Timken's competitors, we believe that at least some of  
our  competitors in the Wassenaar Arrangement member countries can make these, 
but we do not believe bearing competitors outside of Wassenaar (at least at this 
time) can make these hybrid bearings. Characteristics of  these bearings include 
use ol h~gli  tclnper,rtl~lc rc\lst'rlit nllo>\ \ \  1111 \ p c c ~ , l l ~ / ~ c l  Irc,lt ~ I C O I I I I ~ I I I  p ~ o c e \ \ ~ % \ .  
\ I > C L I < I I  ilcb1g11 ~ i ~ o d ~ l ~ ( ~ ~ I ~ o r r \  lo I I ~ L ' C I  p c r l i ) l ~ ~ ~ d ~ i ~ c  1cc1~111~~111~1it \ , ( l i l l  111 VAA I I 
hybrid bearings \ p c c i f i c a t i c a .  


2. Ultra-quiet bearings (primarily used in nuclear submarines). These bearings are 
described in category "ML9" on the Wassenaar Munitions List. We believe that 
these bearings will not be moved from the USML to the CCL, however. in the 


1 unlikely event that does ~ L ~ ! I ~ I I ; ,  these bearings should be at least a Tier 2 
controlled item on the revised CCL. Based on competitor's literature, we believe 
that at least some of our competitors in the Wassenaar Arrangement member 
countries can make these, but we  d o  not believe bearing competitors outside of  
Wassenaar (at least at this time) can make these ultra-quiet bearings. 
Characteristics of these bearings include sp:c;~I !!!~ili!ica~j~~i\ tc!bc:irrjri~ clg\igl~b 
I!) e r l s ~ ~ ~ c :  lo!v.!!!~j~cl,e~.li!!.!n~~!lcc ~ I ~ ~ ~ I ~ L I S ~  ol:~lyol~-ic&\ !~iangl:gxluril~g 
p r ( p s l c . j s p e c i  l Icat io~is_~~iay be secretb 


I Deleted: xxxxxxx 


[ Deleted: 


I Inserted: 


3. Bearings moved from the USML to the CCL, that were defense articles described 
as "parts" under USML Categories 1V (Launch Vehicles, etc.), XI1 (Fire Control, 
etc.). XV (Spacecraft), and XX (Submersible), not described above. 







ATTACHMENT E- 1 


MAPPING "FORMER" USML BEARING "PARTS" TO RECOMMENDED CCL 


"TIER 3" TYPE CONTROLS 


Former I NewECCN 1 License 1 Proposed Policy Exception 


Aircraft parts 2A00 1 .d hd+Ea-p 


License 1 License / License 1 
Exception Exception Required 


1 C ; ; g r y  
1 New "CN 1 Controls 


NS2 and 


& Military 1 2 ~ 0 0 1  .d 1 A T  1 Vehicle parts 
VI(g) vessels NS2 and 
of war parts 2A00 1 .d AT 1 Yes $3000 


GBS 


Yes 


Note: The bearings identified are "parts" under the respective USML Categories. Timken believes that these bearings, if moved from 
the USML to the CCL. should actually be EAR99 under the EAR. However, if BIS or others believe there is an overriding policy 
concern about making these bearings EAR99, Timken recommends that the bearings be under a "Tier 3" type control. We have 
suggested modifications to the current ECCN 2A001, by a new 2A00 1 .d, to create "Tier 3" type controls for these bearings. Note that 
these types of bearings can be made by many of Timken's competitors outside the U.S.. so there is a practical basis for making these 
EAR99. 


Yes 


CIV LVS 
Yes 







ATTACHMEN'I' G 


TMKEN'S RECOMMENDED TIER 3 CONTRO1,S ON DEFENSE AR'I'IC1,I: 
BEARINGS MOVED TO CCL 


Based upon the U.S. government's export reform team's work to date, l'imken anticipates 
that some bearings will be moved from the USML to the CCI,. The following are our 
recomme~ldations for Tier 3 co~ltrols on such bearings, if moved from the IJSMI, to the 
CCI,: 


Bearinqs that are currently defense articles, which are "parts" under USML Cateqory 
Vlll(h) - Aircraft. These bearings include landing wheel bearings, helicopter gearbox 
bearings, airframe bearings, landing gear bearings, helicopter clutch assembly bearings, 
tracking bearings, APU bearings and helicopter rotorhead assembly bearings. These 
bearings are identical to their Commerce export controlled counterparts (tapered roller, 
cylindrical and spherical bearings are all EAR99), have no unique or special military 
characteristics and are only on the USML due to the "design intent" rule, i.e., if the part 
number had been originally used for a civil application, the bearings would have been 
EAR99. Note that the DTAG recommendation was to make these bearings EAR99, or at 
most, Tier 3 control on the revised CCL, with the exception of "VAATE" hybrid bearings, 
which should be a Tier 2 control. 


2. Bearinqs that are currently defense articles, which are "parts" under USML Cateqory 
Vll(q) - Tanks and Military Vehicles. These bearings include drive train, transmission and 
gearbox bearings, and our identical to commercial "EAR99" bearings. DDTC's proposed 
revision to this USML Category Vll(g) eliminates USML coverage for these bearings. We 
believe that such bearings should be EAR99, or at most Tier 3 control on the revised 
CCL. 


3. Bearinqs that are currently defense articles, which are "parts" under USML Cateqory VI - 
Vessels of War. These bearings include rudder control bearings and similar bearings, 
which are identical to commercial "EAR99" bearings. We anticipate that the U.S. export 
reform task force will treat Category Vl(g) similar to Category VII and VIII. These 
bearings should be EAR99, or at most, Tier 3 control on the revised CCL. 







ATTACHMENT H 


TIMKEN'S RECOMMENDATIONS TO ELIMINATE EC'CNs 2A991 AND lC999.a 


(1) ECCN 1C999.a => EAR99 ("Tier 4"). We recommend that ECCN lCCC.a, be deleted, and 
such product be classified as "EAR99" under the EAR. These bearings can be made anywhere 
in the world. Note that none of the Wassenaar members have a similar control, nor do China or 
India. Hence, the vast majority of bearing manufacturers are not subject to export controls on 
"hardened steel and tungsten carbide precision ball bearings (3mm or greater diameter). They 
do not have to insist their customers maintain these types of ECCN controls on such bearings. 
This puts U.S. companies, subject to the controls, at a disadvantage to competitors who do not 
have to worry about such controls, since the competitors do not have the extra administrative 
cost, nor do competitors have to pass such controls on to their customers. Timken suggests that 
if U.S. policy makers still have concerns regarding North Korea for such beariugs, that the Office 
of Foreign Asset Controls regulations be revised to prohibit export or reexport of such materials 
for use in the North Korea nuclear programs, in lieu of retaining ECCN 1C999.a. 


(2) ECCN 2A991 => EAR99 ("Tier 4"). For reasons similar to those for ECCN 1C999.a, we 
recommend that ECCN 2A99'1 be eliminated, and product be classified as EAR99 under the 
EAR. This "U.S. unique control" puts Timken and other U.S. bearing makers at a competitive 
disadvantage against competing bearing makers in Europe, Japan, Russia, China and India (refer 
to Attachment A), as it adds additional administrative cost, and makes our products less 
appealing to customers, who do not have to contend with "2A991" controls from our non-U.S. 
com petitors. 







ATTACHMEN1 A 


TIMKEN'S GLOBAL, BEARING COMPEI'ITORS 


Timken literally has hundreds of bearing competitors around the world. Many of these 
competitors can make the same beariqgs that Timken makes, but are not under the same export 
controls as Timken, which significantly undermines our ability to compete. A list of major 
competitors is attached (Attachment A- I ) ,  and we have attached a matrix showing some of our 
leading competitors who can make bearings on the current CCL (Attachment A-2). Please note 
that all but one of our major competitors have bearing plants in China and of those many plants, 
one is own by a corporation headquartered in China. (Attachment A-I).  See also profiles of 
Timken competitors who can make some defense articles (Attachment A-3). These facts make 
clear that Wassenaar members have permitted their national corporations to open plants in 
China, and this was one factor creating the indigenous production capacity for bearings in China. 
Timken submits that the Administration should take the Chinese capacity into consideration 
regardless of the headquarters located in Wassenaar Arrangement member countries. This is 
consistent with the Export Administration Act of 1979 and consistent with the standards the 
Administration has published. 


Timken believes that U.S. export reform is moving in the right direction, as shown by the 
proposed revisions to U.S. Munitions List ("USML") Categories VII, VIII, XI and XII, on the U.S. 
State Department, Directorate of Defense Trade Controls web site. We believe that the export 
reform team recognizes that many of Timken's global competitors, who are not subject to the 
ITAR, can make the very bearings controlled on the USML (refer to Attachment A-3). This 
broad USML control is due to the outmoded "design intent" policy of the ITAR. This puts Timken 
at a significant competitive disadvantage. We believe the proposed revisions to the USML, 
above, are good first steps. We understand that there must be further review and Congressional 
approval, to revise the USML. We believe this information may assist that further review. 


Many of the bearings that we make, which are currently export controlled under USML can be 
made outside the U.S. (refer to Attachment A-3). In fact, there is fierce competition in this area, 
and the ITAR makes it extremely difficult for Timken to compete, where its competitors are not 
under ITAR controls. The EC-175 helicopter is an excellent example of how Timken lost out to its 
non-U.S. competitors. Timken obtained a Commodity Jurisdiction for gearbox (transmission) 
bearings to go into this helicopter. The response was that the bearings were on the USML 
Category Vlll (Aircraft), despite very similar commercial bearings. Timken's potential customer 
did not want to have to deal with ITAR controlled product, and went with competitors' bearings 
(SNR and SNFAISKF),  which were not subject to these types of export controls. The lost 
business potential is well over $1 million. More than one of our European customers has dropped 
Timken as a supplier, in an effort to eliminate "ITAR" controlled components in their products. 


We have submitted to DDTC information, which outlines our global competitors, and indicates 
generally where they can make the same bearings that Timken makes, which are under the 
specified ITAR Category. These competitors are generally not under ITAR controls, and may 
even be outside the Wassenaar Arrangement member countries. 


In addition to the ITAR controls, the U.S. Commerce Control List needs to be reviewed and 
updated, based upon global bearing suppliers outside of the Wassenaar Arrangement member 
countries. The growth of bearing manufacturing in China and India make the current controls on 
bearings under the Commerce Control List impractical. According to the Freedonia Bearing 
Report (2008), China is not only the world's largest bearing consuming country, it is also the 







world's largest bearing manufacturing country. The following are some bits of information 
regarding China's bearing manufacturing capabilities: 


- AVIC and Harbin Bearing announced a joint venture (AVIC Harbin Bearing Co. Ltd.) to 
manufacture precision aerospace and specialty bearings (eBearing news June 21, 2010), 
including building a new 350,000 square meter facility in Harbin, China to make these 
bearings; 


- There are more than 800 bearing and power transmission component manufacturers in 
Zhejiang province alone, with almost as many in each of the Shandong and Jiangsu 
provinces, which have a focus on precision bearing infrastructure (eBearing March 19, 
2010); 


- AAXICO and HHC form a joint venture to export Chinese made bearings to the U.S., 
including low-noise precision bearings (eBearing July 26, 2010).; and 


- Major locally based Chinese bearing manufacturers include C&U Group, Harbin 
Bearing, Luoyang LYC Bearing, Wafangdian Bearing and Wanxiang Qianchao. Foreign 
bearing makers with production facilities in China include Daido Metal, Federal-Mogul, 
GGB Bearing Technology, GKN, Iljin, JTEKT, MAHLE International, Miba, Minebea, 
Nachi-Fujikoshi, NN, NSK, NTN, Oiles, Rother Erde, Schaeffler, SKF, THK and Timken. 


If there are any questions, or additional information is needed, please do not hesitate to contact 
US. 


The Timken Company 







808nm High Brightness Diode Laser 
K81 DA4C-20.00W-FS K81 DA4C-30.00W-FS 
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BWT Beijing's High Power Diode Laser Modules are manufactured by 


adopting specialized fiber-coupling techniques, resulting in volume 


products with a high efficiency, stability and superior beam quality. The 


products are achieved by transforming the asymmetric radiation from 


the laser diode chip into an output fiber with small core diameter by 


using special micro optics. Inspecting and burn-in procedures in every 


aspect come to a result to guarantee each product with the reliability, 


stability and long lifetime. 


Our research staffs are constantly improving and innovating the 


processing technology in the producing process, based on the 


professional knowledge and experience accumulated in long-terms. We 


are also continuously developing new products to meet customers' 


specific needs. 


At BWT Beijing, to provide high quality products with reasonable price is 


our always goal. 







808nm High Brightness Diode Laser 
K81 DA4C-20.00W-FS K81 DA4C-30.00W-FS 


CW-oulpi~t power P W 20 30 


Tcr11r)er<it1~r6: drift of ,. nni: -[I .j 


U~.;bi~jrir:!l for IIIX!!  or(. L~I,:I\~<;I<!I r > b r'l 


Collnector data Des i~ l l ed  for fitrc:r numor~ral ,ipc?,tirc N f, 


Co~lvers~ori  efllc~ency ; Elet:trical data 


Slop(: c!lf~c.~cr~cy 


\ 0pc:ratiorl voltagc 


PD data C~~rr(?t i t  


A~ rn lng  bearn 


: data 


5 


1 Others 


Currcrrl 


Ditr~er~s~oris 


(fiber arid connector not iricludt'd~ 







808nm High Brightness Diode Laser 
K8'1 DA4C-20.00W-FS K81 DA4C-30.00W-FS 
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808nm High Brightness Diode Laser 
K81 DA4C-20.00W-FS K81 DA4C-30.00W-FS 


Package Dimensions (mm) 


Pin Function Pin Function 


1 LD (-1 Aiming Beam LD (+2.2V) 


\,=*:---.--m - - -- - -- PD (N) 
2 LD (+), Case 7 Aiming Beam LD (OV) 


-- . . .-.L 
..----5L . 


3 FCD LED (+) 8 PD (PI 


4 FCD LED (-) 
FCD PD (P) 9 Thermistor 


5 FCD PD (N) 10 Thermistor 


XFCD:  Fiber Connector Detector 


OPERATING NOTES 


Avoid eye exposure to direct or scattered radiation. 


ESD precautions must be taken. 


Please connect pins to wires by solder instead of using socket when operation current is higher than 6A. 


Soldering point should be close to the root of the pins. Soldering temperature should be lower than 260'C' 


and time shorter than 10 second. 


Use constant current power supply. Avoid surge current. 


Laser diode must be used according to the specifications. 


Laser diode must work with good cooling. 


Operation temperature is 10°C'- 30°C'. 


Storage: -20°C- +80 'C:, all pins short-circuit. 
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976nm High Brightness Diode Laser 
K98DA4C-20.00W-FS K98DA4C-30.00W-FS 
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BWT Beijing's High Power Diode Laser Modules are manufactured by 


adopting specialized fiber-coupling techniques, resulting in volume 


products with a high efficiency, stability and superior beam quality. The 


products are achieved by transforming the asymmetric radiation from 


the laser diode chip into an output fiber with small core diameter by 


using special micro optics. Inspecting and burn-in procedures in every 


aspect come to a result to guarantee each product with the reliability, 


stability and long lifetime. 


Our research staffs are constantly improving and innovating the 


processing technology in the producing process, based on the 


professional knowledge and experience accumulated in long-terms. We 


are also continuously developing new products to meet customers' 


specific needs. 


At BWT Beijing, to provide high quality products with reasonable price is 


our always goal. 
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976nm High Brightness Diode Laser 
K98DA4C-20.00W-FS K98DA4C-30.00W-FS 
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976nm High Brightness Diode Laser 
K98DA4C-20.00W-FS K98DA4C-30.00W-FS 


Package Dimensions (mm) 


:1Jl Pin Function Pin Function 


1 LD (-) Aiming Beam LD (+2.2V) 
PD (N) 


2 LD (+), Case 7 Aiming Beam LD (OV) 


_ - _'I? e- - _ - -- -- - - - - 
3 FCD LED (+) 8 PD (P) 


4 FCD LED (-) 
FCD PD (P) 9 Thermlstor 


5 FCD PD (N) 10 Thermistor 


7 --7 -- r -  


OPERATING NOTES 


Avoid eye exposure to direct or scattered radiation. 


ESD precautions must be taken. 


Please connect pins to wires by solder instead of using socket when operation current is higher than 6A. 


Soldering point should be close to the root of the pins. Soldering temperature should be lower than 260''(' 


and time shorter than 10 second. 


Use constant current power supply. Avoid surge current. 


Laser diode must be used according to the specifications. 


Laser diode must work with good cooling. 


Operation temperature is lo ' ( ' -  30°C'. 


Storage: -20°C'- +80"('. all pins short-circuit 







TIMKEN 
Where You Turn 


Mark Bump 
Mgr - Global Trade 8 Compliance 
Customs Anorney 
Empowered Official 


The Timken Company 
Mail Code: GNE-12 
1835 Oueber Ave SW 
Canton. OH 44706 U.S.A 


MI. Brian Nilsson 
Director, Non-Proliferation and Arms Control1 
National Security Council 
White House 
1600 Pennsylvania Avenue N W. 
Washington, D.C. 20500 


Dear Mr. Nilsson: 


The Timken Company ("'Timkcn") is very intcrcsted i n  providing comments 
regalding the export control system rcform described by Sccrctary of Defense Robert 
Gates on April 20, 2010. Spccifically, wc wish to cnmlrlcnt regarding cxporL 
controls on antifriction hcarings. 


'Tinken is an inrernational business, with an expertise in 1'1-iction rnanagcmcnt and 
power transmission. Our business is over 100 years old. 'Tinikcn's world-wide 
hcadquartcrs is in Canton, Ohio. We are best known for our antifl-iction hcarings. 
Attached is our company profile. 


We agree with Secretary Gates' comments that thc currcnr export control rcgiine 
erodes our defense industrial basc and impedes the efSecti\fcncss of our closcsr 
niilitary allies. 


In the past several years. we have receivcd extensive ncgativc commentary from our 
non-L1.S. custor~iers in NATO countries, parricularly in rhc aerospace industry, rhat 
tbe U.S. "over controls" many of our producrs. Thc most common cause or rhcsc 
complaints is where an existing commercial bearing (EAR99) has slighr additional 
common processes done to it .  for LISC in both civilian and military aircraft. Such 
common antifriction bearings are used for both civilian and military helicopter 
gcarboxcs, or in fixed wing aircraf landing wheels for both civilian and tnilitary 
aircraft. Wc have effectively used the ITAR Kule intci-preiing Section 17(c) of the 
Export Administration Act of 1979 to claril'y that sorllc hearings, which arc comrnon 
to both civilian and niilitary aircraft arc now typically suhjcct to the current I A R .  
However. we believe that even rriore can bc done along these lines, pal-titularly if the 
focus of thc ncw export controls takes inlo account capabilities, ancl is nor bascd 
solely on design intent. 


Timken's bearing business uses a "basc part numbcr", \rhich tlcfincs thc ge~,mclry of 
thc hearing. 'Timkcn also has a numbcr of manufac~uring, inspection, packaging and 
similar options, which can be applied to that part numbcr. Wc I-ei'er to these options 
as performance cvcles. Thebe perforniancc codes have hecn created over decades, 
hascd on industry or custoincr nccds, atit1 then expanded to iipply to other situations, 
beyond the initial industry or customer. I!ndcr lhc current ITAK, i f  o particular 
perfomlance cotle is first applictl (c) a base part numhcr, Ihc inlcnded use is for a 
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rnilitary application, and the performance code is actually a minor modification to 
thc base part number (and not just something like " 100'5; inspection"), the end result 
is a defense article. This is true, even if the base part number had a civil origin, the 
performance code had a civil origin, and we have applicd tlic performance code to 
thousands of otlier basc part numbers, just not this particular basc part nunlber, until 
now. 


LJridcr the currcnl II'AK. in our situation. the capabilities providccl to that busc part 
number by thc performance code are irrelevant - i t  is alriiost the "luck of thc clraw" 
that determines its export jurisdiction. I f  i t  just so happens that the firs1 tinic a 
particular performance code is applied to that base part number, happens to be for a 
military application, i t  is ;I defense article. The "niodificd" part can orten he rci~dily 
uscd in other civil applications, where that base pan number is i~sed ,  since rhc 
geometry is (he same, and the niinor modifications of that pill-ticular pcrform;uice 
code have no affect on thc civil application. For cxample, a base part number first 
designed for a printing press roll is modified by a performance code, to be i~secl in a 
helicoptcl- landing whcel. 'L'hat helicoprcr landing whccl bearing can be uscd wirhout 
any changes, in thc printing press roll, because the size is exactly the same, and the 
"landing wheel" performance code docs not affcct the bearing being used in the 
printing press. This is why non-U.S. cuslomers have told 11s they prefer to use non- 
I1.S. bcaring providers. This i t  very diflicult for Timkcn to compete globally 
in thcsc markets. 


Wc believe the new cxport control regime needs to make u clear distinction bctwccn 
rhc bcarings described above, vcrsus thc situation at the opposite end of the "export 
sensitivity" spectrum, whcrc we design bcarings with speciiilized ci~pabilities that are 
for strntcgic military cnvironrnents, such as ~iltra quiet bcarings for suhmarincs, or 
he;~rings able to operate in the cold vacuuni of space, which iire also dct'cnse i~rticlcs. 
Even though both the landing whccl hearing and the ultra-quiet suhmurinc bearing 
arc considered defense articles tinder the existing ITAR, we believe there is a vast 
difference berween the two. in terms of both national security and capabilities. Wc 
believe Sec~.etary Gates' concept of focusing on thc "crown jewels", together with a 
"tiered approach" for cxport contr-ol can readily he applicd to hcarings, us outlined 
below. 


Wc suggest the approach tor export con~rol  o n  hcarings describctl below. which is 
readily applicable to the singlc cxport control list that Secretary Gates described. 
We Iiave set forth a more detailed description ol'that riel-cd approach lor bcarings 
and related software and technology, on Exhibit A,  attached. 'I'iniken's suggested 
approach is sum~narized as follows: 


First, all U.S. export conrrols on anrif'riction bcarings should bc consistent 
with, and not rnore stringent than, ri~~ltinational export corit~~ols on  
antif'rictio~l bearings. We have included LI "cascading down" aspect to the 
proposed regulations, which stimulates n review of unilaten~l cxporr controls 
by periodically moving ~lnilatcral controls down one Tier. l.;itl~e~- rhe 
unilateral controls become rnultilatcral, or the controls continue to Icsscn. 


Second, adopt a four tier s~.steni  o f  conl~.nls o n  :I single list. for iuitifriction 
hcarings antl rctarcd softwilrc and tcclinology. 'I'ier I would control thc 
"most sensitive" bcarings (the "crown jewels"). Tier 2 "less sc~i.;irive". Tier 1 
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"sorncwhat sensitive" and the final tier (Tier 4) woultl he "EAROO" a5 


currently clcfined ~lndel- the Export Administration Regulations. , 


Third, cxport controls on each 'Tier, should he consistenl wit11 the "cxport 
sensitivity" of tha~  'I'ier, defined in ~nqjor part by capabilitics. We recognize 
that the [J.S. government may bc rcli~ctant t o  move somc items that arc 
currently dcfcnsc ar-ticles, to low export level controls, despite the "low Icvel" 
cap;~bilities and agc of the bearings involved, so our proposal includes a 
"phase out" approach for cxport controls those types of hearings. An 
cxarriplc ol'such a bearing rriight be a landing wrhccl hearing on a 30 ycar old 
aircraft. 


Fourth, re-export controls for hearings should hc a funcrion of the "exporr 
sensitivity" of that Tier, as well as take illto LrccoLlnt that our bearings are 
usually incorporated inlo a largcr assembly, such as a gearbox, landing gcar, 
transnlission or similar iteln, then re-expo~tcd. 


We appreciate this opportunity to prcscnt comments, and your willingness ro 
consider thcm. 


Please do not hesitatc to contact us with any qucstions, 


Sincerely. 


cc: Philip D. Fracassa - Sr. V.P. Tax & Treasury 
Robert J .  Lapp - V.P. - Gov't Affairs & Co~nm.  Rcl. 
Larry E. Christenscn, Esq. - Miller & Chcvulicr 


Enclosures: Timken Company Profile 







EXHIBIT A 
'I'IMKEN Suggcstcd Export Control Rcform for Hearings 


June 30,201 0 


I. What is in each cxport control I'icr: 


'I'iel- 1 * - would includc: 


- Multilaterally Controlled Tier 1 Bearings as follows: 
o bearings described by the M'TCR's Equipment, 


Software and Technology Annex; 
o bearings dcscribcd by the NSG's Guidelines Related ro 


'Transfers of Nuclear-related Equipmcnt, Materials, 
Software and Tcchology and Dual-Use Nuclear-rclatcd 
Eqi~ipment, Materials, Softwarc and I'cchology; 


o bearings on Wassenaar Scnsitivc List and Ver}' 
Sensitive List; 


o bearings on the Australia Group Commo11 Control 
Lists: 


- Lj~~ilatcrallq Controlled Tier 1 Bearings, arc bcarings which are 
not dcscribed under Multilaterally Controlled Tier 1 Bearings, 
as follows: 


o Iiemaining bearings on the U.S. DoIl's Military Crirical 
Technology List 


o Remaining bcarings in the fbllowing 
Categories/Subcategorics of thc US Muntions List. 
which arc not covered by any of the abovc (thc "'l'icr 1 
Unilateral Controlled Bearings"): 


Category IV - Naval Propulsion System (usually 
IV(h)) 
Category Vlll(e) - parts for inertial navigation 
systems 
C'ategor} VllI (g) - parts for Ciround El'f'ect 
Machines 
Category XI - Firc Control (parts) 
Catcgory XV - Spacecraft (pads) 
Category XVI - Nuclear weapons (parts) 


o ficmaining bearlngs in any Category nor mentioned 
abovc, wherc bearings would bc considcrcd Significant 
Military Equipmcnt; 


o licmaining bearings subject to a classilied or highcr 
level restriction undcr NISPOM. 







- One year after the enactment of these regulations. and on each 
anniversary thereafter, all bearings on that date which are still 
Unilaterally Controlled Tier 1 Bearings shall be "downgraded" 
to 'I'icr 2, abscnt a Commodity Jurisdiction or dircctivc fiorn 
the National Security Advisor. 


Tier 2 - would include bearings that are not in Tier 1, as follows: 


- Multilaterally Controlled Tier 2 Bearings, which are bearings 
on the Wasscnaar Munitions List, which are not covered in 
'1.1er I ; 


- Unilaterally Controlled Ticr 2 Bearings, which arc bearings 
fvmlerly on the USML. tthich are not in Tier I ,  but are 
identificd by thc National Sccurity Advisor to have significant 
capabilities directed toward military applications. 


- One ycar aftcr thc enactment of thcsc regulations, and on each 
anniversary thereafter, all bcarings on that date which are still 
Unilaterally Controllcd 1 ier  2 Hearings shall be "dotvngraded" 
to 'l'ier 3 ,  absent a Commodity Jurisdiction or directive from 
the National Security Ad\ isor 


Tier 3 - would include bearings not in Tier 1 and Ticr 2: which arc: 


- Multilaterally Controllcd I'icr 3 Rcarings, which arc bcarings 
on the Wassenaar Dual-lJse List; 


- Unilaterally Controlled 'I'icr 3 Bearings, which are bearings 
formcrly on the USML, which are not in Tier 1 and not in Tier 
2, e.g., bearings with littlc or no capabilities dircctcd toward 
military applications. 


- One ycar aftcr the cnactmcnt of thcsc rcgulations. and on each 
anniversary thereafter, all bcarings on that date which arc still 
Unilatcrally Controlled Tier 3 Bearings shall be "downgraded" 
to Tier 4, abscnt a Comnlodity Jurisdiction or directive from 
thc National Security Advisor. 


Tier 4 - would be to retain the EAII99 "catchall" under the Export 
Administration Regulations, and would include all other bcarings not in 
Tier 1 ,  Tier 2 or Tier 3.  







Interpretation. To allow f'or an easier transition, and to providc clcar 
guidance, we suggest that certain "Interpretations" be incorporated into the 
regulations for bcarings. The Interpretations could bc ovcrriddcn by a 
Commodity Jurisdiction ruling, or could be overridden by an order of the 
National Security Advisor. whcn it affccts thc national security of thc U.S. 


interpretation #I - a bcaring which was previously classified as 
"EAR99". under the EAR is prcsi~med to bc .l-icr 3;  


Interpretation #2 - n bcaring not in Tier 1 ,  which was tbrnierly on 
the USML, and which is uscd intcrchangcably without 
modification between civil and military applications shall be 
presumed to be in Tier 3, absent a specific directive to the contrary 
from the National Security Advisor. 


Interpretation $3 - a bcaring which previously had an ECC'N, other 
than 2A00 1,  is presumed to be Tier 4 (EAR99). 


* l'imkcn currcntly docs not make or sell bcarings which arc described by 
the NSG Guidelines. the Wassenaar Sensitive or Very Sensitive List and 
tht: Australia Group Common Control 1,ists; however, 'I'imken believcs 
that if and when such bearings exist, they should bc controlled as 'Tier 1. 


11. What export controls arc on each 'I'icr: 


I'ier 1 - cxport license to all destinations except Canada (for end-use in Canada - 
government or Crown Corporation). 


Tier 2 - no liccnsc rcquircd for cxport to NATO and Major U.S. Allies' countries; 
licensc rcquircd for export to other countries. Rel'er to 111, below for re-export 
controls. 


- - I icr 3 - Iiccnse required to current Country Groiip 1; and PRC. N1.R to other 
countries. 


Tier 4 - same as EAR99 today. with no item controls (but subject to existing 
cmbargolsanction rules) 


111. Re-export controls for each Ticr would gcncrally be as follows: 


Tier 1 - no 1I.S. "re-export" controls within and among NA.1'0 countries 
and Major U.S. allies, wherc end-use is by govcrnmcnt; allow for U.S. re- 
export controls outsidc of NATOImajor 1J.S. allies governments. 


I'agc 3 of 4 







Tier 2 - no U.S. "rc-export" controls if bearings are substantially 
transformed in the NATO/Major U.S. Ally country, e.g., installed in 
helicopter transmission or landing gear, or bearings are replacement parts 
for previously legitimately exported assemblies or aircraft. Re-exports Sor 
substantially transformed items will bc handled by that (NATOIMajor IJS 
Ally) country's cxport controls on the assembly into which bearing was 
installed, and no1 on thc bcaring inside the assembly. For "export 
destination" countries other than NA?'O/Major U.S. Ally country, the re- 
exporl controls would be dictated by the export license from 1J.S. 


'I'icr 3 - no rc-cxpofl as a bearing or in assembly to Country Group 1: and 
I'RC. without U.S. license. 


Tier 4 - same as EAR99 today. 
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JK Fiber Lasers 
A range of ytterbium industrial fiber lasers 
for rack mounting 


'The JK Fiber Laser Range provides the ultinidte laser 5olution for 
industrial applications. Offering absolute power and control, they 
combine ease of integrdtion, a powerful user interface, patented 
processing technology and an integrated range of processing tools. 


1 U SOW - 400W CW output powers 


1 LI TEM,,, MJ<l.l, single mode f~ber beam delivery 


1 U Range of Cutting and Welding Heads 


1 L) FiberViewTM software Graphical User Interface 


I il Patented Back reflection protection 


LJ Easy integration and interfacing 


Ll High reliability, zero maintenance system 


U Fiberpierce'" peak power enhancement option 


U Fast modulation and Pulse Shaping 


LI Applications and sample support 







efficiency, compactness and simplicity. Furthermore, drawing on the experience of our lamp-pumped JK laser range A 
we can deliver these as a truly industrial package, with applications support, sample processing and a range of beam 
delivery options. 


K I O O F I  1 K L O O F I  


Average O i ~ t p u t  Powc~r (W) - .~ - - 
-- c i c r ~ - ~ r '  


--.-.-.-L... - ~--L- .... 


Operatiiny Modf?r ( W ,111d Modulntrd 
powrr  e r~ha r~ce l i i r ~ i t  


.... - -.-.......-.... -- 


Output power rangc 10 - 100'k 
- -. -- --- . 


Lona term Output aowcr 5tabilitv 


I=--- 
+/- 1.5~5- typ~ca l  ( t !  3'1. spec~hrd l  


Max Modul ~t lorr  I requc~lcy [kt I f )  50 
....-..... .. .. 


Max. Pe'ik Power (W) I- .. ........ 3 00 .L 400 . . . . . . .  


- -. - -- . - - 
Anib~en t l en~pc ra tu r r  - Air Cooled ("C) 5 - 35 5 - 7 5  


2 5 1 6  
.. ..-...... -.- .. - ....- -~ - - -. 


Max.  H u n ~ i d ~ t y  85% Ktl $6 2 0 C ,  501./r> HI1 ~ 1 '  40 'T, norr-ro~idt,n.;irig 


Product Code Selectio~l Guid t~  +W,,~CT , UCJIC ,I A<?<{ ?OW. to: , I N .  CW,>II,~ L , . ~ , I c , o  


( Hetq l~ t  - Wa1i.r Cooletl 1 111 / 1U 1 1 1 1  1 i l l  ( i l l 


Product Centre Americas China 


/ 







HELIUM 
HELIUM - FIBER COUPLED 
SINGLE EMllTER 


Description 
Up to 9W at 9xx wavelengths 


105 pm fiber core; 0.1 5=NA 


Typical 50% optical to electrical efficiency 


Designed for operation in rugged environment 


Applications 
F~ber Laser Pumping 


Direct, Medical, Telecorn, Space and Defense 







Helium - Fiber Coupled Single Emitter: Generic Specifications 


1 Laser Characteristics 1 
I ( r ~ ~ l ~ r n t  i \ , l v c ~ I ( ~ r ~ e ~ t i  I 01 I -  I I 0-10 71-5 11111 I 0 ; ;  +I-;  11111 


CW output power I__... IU~ I~OBW !U I~ to I IW I U P t o 9 w  I 


iber Characteristics ... ~ - . - .. 


SCD reserges the right to change product design and specification at any time 
without notice. 
No responsiblllty is assumed lor the use of these producls, nor for any 
infnngement on the tight of others, resulting from the use of these products. 
Laser diode product components are intended for use in a user devised end 
system 
However these products are capable of emlnlng Class IV radlatlon 
Extreme care must be exercised durlng thelr operation 
Only persons famlllar wlth the appropriate safety precaution should operate a 
laser product 
Dtrect vlewng of the laser beam exposure to specular reflections must be 
avolded 
Serous Injury may resull 11 any part ol the body IS exposed to the bean1 
The eye IS extremely senslllve 'o the InIrared radiation and therefore proper 
eyewear must be worn at all tlmes 
Use of opt~cal lnslruments wlth these products, may Increase eye hazard 
Always wear proper eye protectton when operat~ng 
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LD pumped Nd: YAC LASER 
j 


. . SL188 series 


To Customers 
! 


SL188 series has a very wide range of line-up. Adding standard model (SL188Aj 
SL188A2/ SLlBBASj SL188AS2) optimized for high average power, we can 
optimize them to  variety of laser applications, like high beam quality model for 
and high pulse energy model etc.. 


Specification 
I 


LD pumped Nd: YAG laser 
SL188A / SL188A2 


Equipment t ype  SL188A 


Laser c rys ta l  


Laser 
wave length  


Oscil lator t ype  


Output  energy 


Maximum 
average power  


Cooling t ype  
Ut i l i t y  


Continuous wave pumping and Q switching laser 


Water-cooled 
3phase2OOV 


50 / 60Hz 
3 0A 


Water-cooled 
3phase2OOV 


50 / 60Hz 
60A 


LD pumped Nd: YAG SHG laser 
SL188AS/ SL l88AS2 


Eq~r ipmen t  t ype  SL l88AS SL188AS2 


Laser c rys ta l  Nd:YAG 


Laser 
wavc ler ly th  


Osci l lator t ype  Cont~nuous wave pumping and Q sw~tching laser 


Ou tpu t  energy >lOrnI@lOkHz >20mJ@lOkHz 
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M a x i m u m  
>100W@10kHz 


average power  


Water-cooled 
Cool ing t y p e  3phase200V 


Ut i l i t y  50 / 60Hz 
30A 


Water-cooled 
3phaseZOOV 


50 / 60Hz 
60A 


New Series I! 
LD pumped Nd: YAG THG laser 
SL188AT 


Equipment  t y p e  SL188AT SLl88ATZ * 


Laser crystal  Nd:YAG 


Laser 
wave length  


Osci l lator t y p e  Cont~nuous wave pumping and Q switching laser 


Ou tpu t  energy >6mJ@8kHz >lOrnJ@lOkHz 


Max imum 
average p o w e r  


>50W@8kHz > 100W@10kHz 


Water-cooled 
Cool ing t ype  3phaseZOOV 


Ut i l i t y  50 / 60Hz 
30A 


Water-cooled 
3phaseZOOV 


50 / 60Hz 
60A 


* : I n  development. 


A Top of thls page 


6 ,  Copyr~yht OMRON LASERFRONT INC. 2007-2008. All Rlghts Reserved 1 lerms and Condltlons 1 Pllvacy 1 Liliks I Contact Us I 


http://www.laserfront,ip/en/product/s1188/spec. html 







Continuous Wave IR YAG Laser Q Switched IR YAG Laser 


0 Home 0 Sitemap 0 Japanesa 


tlPme > Product > Continuous Wave IR YAG Laser ( Q Switched IR YAG Laser 


Lns.:r Procf:ss,r\$: 
?. 


Product Information 
Syl; o n s  


$ Line,~p by Rvpl~rxliwi 


Continuous Wave IR YAG Laser / 


C m l l n u a ~  W;MV In YAC t iscn 
Q Swirchod IR YAG Laser 


LCD M~a~ul;a.Iw ~ r l ~  
Eqr~fmr\l 


Q Switched IR YAG Laser 


KLY -C300a 


Continuous output type "KLY-C300o" achieves 15% or more 


electricity-optical conversion efficiency under the condition of 


beam quality where transmission to optical fiber with core 


diameter 300pmf is possible by the optimization of YAG crystal 


configuration corresponding to  LO pumping and development of  


high steady high-luminance and highly stable oscillator. 


KLY -QZOOo 


Q-switched pulse type "KLY-Q2OOa" succeeds in obtaining 


30nsec Q-switched pulse at  the shortest by enhancing the 


efficiency as well as development of the super-highspeed gain 


switch control system of AO-Q switch elements that generate Q- 


switched pulse. The average output class o f  "KLY-QZOOa" makes 


i t  possible to gain 2OOkW Q-switched pulse at the maximum. 


KLY -SQ3500 


"LD pumping technology" and "Q-switched control technology" that we cultivated thorough the development o f  


KLY-series were gathered for the development of  KLY-SQ350a laser osccillator boasting o f  domestic top level 


average output and peak output in LD pumping high output Q-switched type IR lasers. I n  addition, new 


technology was adopted, as a result, we succeeded in  the development of KLY-SQ350a. Both quality of beam 


and high output are achieved. High performance was achieved in  all aspects such as "average output: 300WU 


and "Maximum peak output:250kW", "MZi15". I n  addition, due to  LD pumping, high output as well as small 


size are also realized. The design is system consturciton friendly, therefore, for laser osccilator and power 


source, either separated type or integrated type can be selected in order to correpond to  all applications. 


Deep Engraving Marking. High-Speed Cutting. Large Area Removal Processing 







Continuous Wave IR YAG Laser Q Switched IR YAG Laser 


Aluninurn Deep Engravil7g Processing 


Oscillata M d d  : KLY-Q200 a 
Processing Details : Detm Engevlng 
Material : A5000 Series 
Processing Optlcs : Oelven, Scmnw 


SUS l3oughnut-Shspe Peripheral Welding 


Oscllbr Model : KL Y-C300 o 
Processln(l Detelle : Ovec(e9pln~ Outer WekJIblr\g 


Mererlal : SUS304 
Sheet Thickness : 0.a 
Processing Nozzle : KLP-HFBO/C-T 


Item 


Model 


Wavelength 


Purnplng Source 


Active Medlum 


Configuration 


KLY -C3000 


Details 


808nm Semiconductor Laser (LD) 


Nd:YAG Crystal 


Integrated Oscillator and Integrated Oscillator and Separate Oscillator and 
Power Operating Voltage Power Operating Voltage Power Operating Voltage 


Part Type Part Type Part Type 
(Chiller Unit separate) (Chiller Unit separate) Or Integrated Type 


'SI Type/GI Type Type Fiber Direct Ray Optics (Chiller Unlt separate) 


Maximum Average Output 
300W ZOOW@ZOkHz 300WlOkHz 


Power 


Maximum Peak Output 
Power 


Maximum Frequency CW,lHz-500Hz 


Pulse Wldth 


Output Power Stability 


Operating Voltage 


100Hz-50kHz 5kHz-15kHz 


<300nsec@lOkHz < 150nsec@lOkHz 


Less than ZO/orms (Cooling water stability: *IT.) 


AC22OV*O%, 50/60H z *1Hz 


http://www.kataoka-ss.co.jp/english/item/qswitch.html[2/4/2Ol1 2:00:30 PM] 







Continuous Wave IR YAG Laser Q Switched IR YAG Laser 


Input power Consumption 


Weight 


External Dlmensions 
WxHxDmm3 


3 9 8 x 9 4 0 ~  1060rnm3 
(Not ~ n d u d ~ n g  protrusions) 


4 5 6 ~ 9 4 0 ~ 1 0 6 4 m m 3  
(Not including protrusions) 


Sitemar, IPr ivacvl -  


Copyright c KATAOKA All rights reserved. 


http://www.kataoka-ss.co.jp/english/item/qswitchhtml[2/4/2Ol1 2:00:30 PM] 







Single Mode Fiber Lasers 


for lndus trial and Scientific Applications 







IPG's Single Mode Fiber Lasers Advantages 


IPG's YLR-SM Series represents a break-through genera- 


tion of diode pumped single mode CW Ytterbium fiber 


lasers of near infrared spectral range [ -1070nm) with a 


uriique combination of high power, ideal beam quallty, f~ber  


delivery, h ~ g h  wall-plug efficiency, compactness and relia- 


bility. 


These lasers possess a rel~ability that  is unmatched by con- 


vent~onal solid state or  gas laser Select~vity of operating 


wavelengths, ultra-low amplitude noise, high stability and 


ultra-long pump diode lifetime completes an lmpresslve list 


of advantages of this modern fiber laser system. The YLR- 


SM Series was developed t o  meet fast growing demand of 


industrial, R&D and medical markets for a compact. 


~ODUS~ ,  turnkey and maintenance-free solutlon that can be 


easily integrated Into an industrial manufacturing system, 


sc~entific experiment, OEM machine or an automated pro- 


duction line. 


Main Fea tu res :  


v' 10W t o  2 k W  Output  Optical Power 


TEMOO [M~<I.I] Beam Quality 


J' Over 2 5 %  Wall-Plug Efficiency 


." Maintenance Free Operat ion 


J Compact  'Plug 6 Play' Design 


.'' A i r  o r  W a t e r  Cooled Versions 


4' Est imated Diode Lifet ime > 100,000 h r s  


J Single M o d e  Fiber Delivery 


./ C W  o r  Modulated Operat ion 


Extended War ran ty  Program 


YLR-2OOSM 200W CW Fiber Laser 


Practical and convenient front panel interface and 


RS232 or parallel and analog interfaces easily allow you 


t o  integrate thls fiber laser t o  your setup. Each laser is 


provided wlth an integrated single-mode fiber delivery 


cable, of customer selected length, terminated by state- 


of-the-art output collimator or by industrial QBH-con- 


nector. 


Users can customize the YLR-SM Serles t o  meet thelr 


requ~rements by selecting output power, wavelength. 


polar~zatlon, dellvery fiber length, coollng method and 


computer Interface All YLR Serles laser systems are 


factory sealed so there IS no need for alignment or 


ma~ntenance The laser system plugs ~ n t o  a standard 


power Ilne, and can operate lmmedlately An another 


attractive features are no warm up tlme (laser could 


operate f rom "cold" s t a r t  ~mmed~ate ly ]  and ablllty t o  


dlrectly modulate laser up to 5OkHz 







Typical Specifications 
-- 


Optical Parameters 


Nominal O u t ~ u t  Power 


Unit YLR-50 YLR-100 YLR-200 YLRdOO-SM YLR-1000-SM 
W 50 100 200 500 IOOO* 


Mode of Operation CW o r  d i r e c t l y  m o d u l a t e d  


Beam Qualitv M 2  <1.05 <1.05 <1.1 <1.1 <I15 
Linewidth -- n m <2 <3 <3 <4 < 5 
Polarizat~on -- random * * random * random * * random * random 
Output Power Stabil~ty -- ?'o +/ -2 +/-2 +/-2 +/-2 +/ -2 


Electrical Parameters 


Unit YLR-50 YLR-100 YLR-200  Y L R 6 0 0 - S M  YLR-1000-SM 
Electrical Requirements --- V AC 110-230 110-230 110-230 190-250 360-520 
Typical Power Consumption 
-- 


W 200 400 800 2000 4000 
-- 


Standard Interfaces 
-- 


D i g i t a l  I / O .  A n a l o g  


Direct Modulation kHz 0-50 0-50 0-50 0-5 0-5 


General Parameters 


-- Unit YLR-50 YLR-100 YLRPOO YLR-500-SM YLR-1000-SM 
Cooling Method * * * V AC alr or  water air or  water air or  water water water 


-- 


Cooling Water Temperature Range 0 C 20-30 20-30 20-30 20-30 20-30 
Dimensions (W x H x O] -- -- cm 3RU 19" 3RU 19" 4RU 19" 6RU 19" 60x80~80 


-- 


Weiaht kq 25 30 40 50 150 


* Output  p o w e r  up t o  2kW available o n  reques t  w ~ t h  single m o d e  (TEM,,, output .  Please con tac t  IPG Photonlcs w i th  your  requirements. 
* * Linear polarization is available o n  reques t  fo r  u p  t o  500W outpu t  power  


* * * Cusl.omer c a n  select  c o o l ~ n g  m e t h o d  


Legal nottces: All product iniormat~on :s bel~eved to  be accurate and is sublect tu  change wlthuur notlce Infor'mat~r~n corltalnsd hero," shtill 


legally binrl IPG only t i  ~t 1s speclflcally Incorporated Into the terms and cund~t~ons ol a sales agreement Sume speclflc cornti~riat~ons of opttons 
may not tie available. The user assumes all rbsks and l~ablllty whatsoever In connection wlth use of a product or !ts sppllcat~un. IPG. IPG 
Photonlcs and IPG Photon~cs logo are trademarks of IPG Photon~cs Corpurat~on Other trademarks are properb of the~r  respectwe holders li.1 


IPG Photonlcs Corporatlon. All rlghtii reserved 







IPG YLR Lasers Offer Versatility and Ease of Integration 


YLR-200-SM laser integrated with a scanner 
in an engraving machine 


Due to small spot sizes of down t o  10 pm,  the heat 


affected zone stays small and fine contours are able t o  


be cut. Precision spot and seam weld~ng applications 


for all metals are done with e ther  direct op t~cs  or 


galvo scanning heads. 


Depending on needed spot diameters, working dis- 


tances and material properties, IPG's single mode 


YLR-SM lasers cover all applications of precision spot 


and seam welding applications ~n flne mechanics, 


electronics and medical device industries. 


Compact in size, user-friendly, highly reliable, and 


broadly versatile, IPG's d~ode-pumped fiber lasers 


bring revolutionary solutions to multlple applications. 


Depending on output op t~cs  used, spot slzes of less 


than 10  p m  can be achieved by keeping focal lengths 


of more than 2 0 0  mm.  This leads to large working 


areas for galvo scanning systems and user-friendly 


long working distances. Already 50-100  W output 


powers a t  10-20 p m  spot size is enough for fine 


cutting applications such as cutting of coronal stents 


or hole drilling. 


IPG single mode fiber lasers can be quickly Integrated 
n t o  a variety of different work stations including 
robots, cartesian co-ordinate systems and high speed 
scanners. These units can be provlde with integrated 
collimators or plug and play connectors that plug into 
available standard beam delivery systems. In many 
cases the  lasers can replace conventional YAG and 
gas lasers on existing work stations to allow the user 
to  take advantage of the tremendous reliability and 
cost savings tha t  this technology offers. For new 
systems, IPG can recommend an integrator from a 
long list of quatifled system integrators familiar with 
our technology. 


- - 


Y L ~  I WDSM I k W hber laser integrated ~n a cutting cell 







Flexibi l i ty f o r  a  Var ie ty  of App l ica t ions  


Copper contacts welding sample 


Slngle mode f~be r  lasers have gamed r a p ~ d  acceptance on 


a large varlety of welding appllcat~ons including batter~es, 


medical assemblies, fuel cells, wire welding, flexures for 


hard disc dr~ves, and th~cker  assemblies such as trans- 


mission components where deep narrow welds are 


required. The optimization is very rapid as these lasers 


can operate ~n a continuous mode or  a modulated mode, 


with no spot slze change over the 10Y~105?4 dynamic 


operating range. The low divergence allows for long work- 


Ing distances that  makes focus control very forgiving and 


repeatable. On single spot welds, the pulse duration can 


be set from a few microseconds t o  continuous operation 


and operate up t o  50 kHertz. The control of both spot size 


and heat control cannot be matched by any other indus- 


trial material processing laser 


Precise stent cutt,ng by YLR-2WSM 


On cutting applications, single mode fiber lasers are uti- 


lized for precise cutting of very delicate structures such 


as stents, silicon wafers, surgical knifes as well as thick- 


er  materials a t  the higher power levels. Because of the 


high fluence, only possible with single mode fiber lasers, 


combined with long standoff distance fiber lasers are 


achieving speeds and heat profiles never before achieved 


with laser processing. When operating in the modulated 


mode, these lasers are Ideal for produc~ng small holes a t  


a r a p ~ d  rate. For example, 50 mlcron holes In 012 


Tltanlum at a rate of 300 holes per second w ~ t h  a 600 


Wat t  slngle mode fiber laser. In d r~ l l~ng  holes requlred by 


the printlng and engraving ~ndustries, slngle mode f~ber  


lasers have become the dom~nant technology ach~evlng 


preclse holes a t  rates above 100 kHertz 


Fiber lasers are also used extensively by OEMs offer~ng 


s~ntering machines to produce three-dimensional parts 


from metal powders. On this application the consistent 


C W  power that can be focused t o  a very preclse spot 


size (In case of s~ngle mode laser down t o  " 10 micron] is 


ideal for manufacturing very precise parts while minim~z- 


ing the powder consumption. IPG's YLR scrles has been 


widely deployed for t h ~ s  unique applicat~on over last few 


years. 


30 stereo-lithography samples 







PHOTONICS 


T h e  P o w e r  t o  T r a n s f o r m T M  


IPG Photonics Corporation IPG Laser GmbH 


'h:o, ; ( I  I i ,  , )  i ~ # I , I '  : I .  ! ~ , ! '  , , , ,  I I (  ! ' i ~ , , , ,  
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1 kW laser power 


Red time power feedback 


Energy and time share options 


Touch screen interface 


Optical feedback protection 


Flexible beam delivery options 


Features TYPICAL APPLICATlONS 


Enerav and time share O D ~ ~ O ~ S  - increase efficiencv bv Weldino 0.06" thick aluminum High speed welding of tube .. < . . .. - 
supporting more than one workstation or multiple weld cimponents 


heads with energy and time beam sharing options 


Laser tuned for weld performance - laser beam 
characteristics are specifically designed for both 
excellent weld quality and performance. Pulse shaping and 
modulation provide ultimate weld control 


Touchscreen interface - enables quick and easy Weldingbaner~tabs Seam welding automotive sub 


parameter programming assemblies 


Optical feedback protection -the unique internal design 
of the laser provides guaranteed protection from optical 
reflection from the workpiece 


Flexible Beam Delivery Options - a range of delivery 
fibers and focus heads are available to provide an optimized 
solution for process spot size and equipment integration 







SPECIFICATIONS 
I MODEL NUMBER LF1000A 1 1 


Control CW Mode 1 0.1 -1  00.0rns (0.1 ms step)  / 0.01 -1 0.00ms ( 0  01 ms step)  1 
h a o n  sjeed FP-- 1 -5000pps L I  


I ~scillator: ' Maximum rated power 
Maximum peak power t 1 Waveform 1 REPEATmode 


1 -5000Hz (Sing le ,  t r iang le ,  and square wave) 


Open -c l ose  sensor 


Red -co lo red  visible laser 


Controller: Schedule set 
Laser e n e r g y  (J) and average power (W) 


Total outputs (9 digits),  good results (9 dig~ts) 
LD-on time ( 7  digits),  processing time (7 d ig i ts )  


1 OOOW 


-- 
1 OOOW 


0.1 -500.0ms ( 0 . l m s  step) 10.05-50.00ms 


Cooling method Water cooling (Temp. 5-26°C) 


Ambient operation temperature: 4 1  - 1  22°F (5-50°C) 
-- 1 weight Ibs (kg) 838 (380 )  --- 


Dimensions ti x W x  D in (mm) 43 .7  x 2 2 . 4  x 42.0  (1  110 .4  x 


Power Supply: 


Specifications subject to change without notice 


( Y o u r  Local Representative 1 ~~,h?(/-  //?,,f( 1 ,  . , / ,: vj: 


AC power requirements 


-.,, ' Corporate Office: 1820 S. Myrt le Ave. P.O. Box 5033 Monrovia, CA 91017-7133 USA 


::: 5 M IYAC H I PI: (626) 303-1676 F A X  (626) 358-8048 infoBmuc.miyachi.com 
* 4 / /  


, . , , ! , - - , . -  - , . , . www.rnuc.miyachi.com IS0 9001 Certified Company 
' I  I ' ' I  , 1 ;  ! : - , I . .  . . . 2417 Repair Service: 1-866-751-7378 


T h r e e  phase, 200 -400VAC + lo%/ -1  5%, 50/60Hz 


MIDWEST Sales1 MEXICO Sales Office: SOUTH AMERICA Sales Office: ASIA Sales OWce: EUROPE Sales Office: 
Applications Lab: Pedro Rosales de Leon 7946-200 Tel: +55 (1 1) 371 2-2389 Unit D.20IF. lnfotech Centre Miyachi Europe Corporat~on B.V. 
50384 Dennis Ci. Fmccionam~ento Las Misiones Fax: +55 (1 1) 3712-2389 21 Hung To Road Schootense Dreef 2 1 o ,.. 
Wixom, MI 48393 Ciudad, Juarez, Chihuahua Mexico sasalesQrnuc.m~yachi.com Kwun Tong, Hong Kong NL-5708 HZ Helmond 


. 
T 


Spec~ficat~ons subject lo change w~lhout not~ce. Tel: 248 313 3078 Tel: +52.656.623.2719 Tel: +852 2833-6998 The Nethedands 
COpyrighlO 2010 Mlyachi Unllek Corporalton. The FAX: 248 313 3031 FAX: +52.656.617.6058 FAX: +852 2833-6672 Tel: +31492-54-22-25 


g: 
0 


material conlamed herein cannol be reproduced or used midwestsales@ mxsalesQmuc.miyachi.com 
- 


asiapacific@muc.miyachi.com FAX: +31492-53-62-22 8: 
in any olher way wllhoul the express wrillen permls- muc.miyachi,com 
sion of Miyachl Unllek Corporalion.All rlghts reserved. 


www.miyachieurope.com 
into@mec.miyachi.com 


Power consumption 10.3kW m a x .  (1 .OkW Q hold t ime )  4 
External datacom 


--- 


RS-485 .  LAN (1 OOBASE-TW1 OBASE-TI 1 







Lasers / inspiring your products & manufacturing 


High Power Fiber Lasers R4 200-400W CWlM -"LM" 
With G T W ~ V ~ @  Technology I L 


I ! \ : , , 7 ! l ! j q  ' \ I q  1 )/',pJ,,' \ [ - - I  


Features Applications 
- CW or Modulated to  100 kHz (modulated pulses 4 1 0 ~ s  to CW) Made For ..... Materials p r o c e s s i n g  


- Effic~ency up to  l o x  equivalent Nd YAG lasers Precision welding 


- Hlgh output power stability Cutting 


Bending 
- Full comms / analog 1-0 control options 


Bonding 
- Application optimized beam profile Plastics Cuttinglwelding 
- Improved process control for welding Sintering 


- 2-year standard warranty (additional warranty options available) Annealing 


redPOWER' 
The  POWER' series of fiber lasers from SPI has been designed to meet the highest 


standards of reliability, repeatability and user safety 


The commercial advantages of fiber lasers over alternative technologies are far reaching: improved line speeds, finer machining 


capabilities, reduced downtime and lower cost of ownership, giving users a leading edge advantage. With the Low Moded (LM) 


MZ-4 beam parameters, the laser has been optimised as a highly flexible process tool for a wide range of cutting and welding 


applications. SPI's R4 LM lasers are designed for applications in markets such as medical, electronics, plastics and printing. 


Significant design features of the SPI unit include thermal management, low noise, output stability and system-to-system 


repeatability. Every care has been taken a t  the design stage to ensure our products offer a long and maintenance-free life. 


Desiqned in accordance with: IECIEN 60825 Laser safety, IECIEN 61010 Electrical safety, IEC/EN 61000 EMC, RoHS Directive. 


~ Fiber Laser Cuttin. 1 Tube Cutting j Remote Welding- Fraunhofer I W I  ( Seam Weldln. 
-- 


www.spilasers.com SPI  Lasers UK Ltd, 3 Well~ngton Park, SPI  Lasers LLC, 4000 Burton Dr~ve, 
632010 SPI Lasers UK Ltd Tollbar Way, Hedge End, Southampton Su~te 1, Santa Clara, CA 95054 


SO30 ZQU, UK 
SM-SO0167 Issue C UK off~ce, +44 (0)1489 779 696 US offlce: +1 408 454 1169 
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Lasers / inspiring your products & manufacturing redPOWER' 
- -- 


Optical 
Rated output power 200W "LM" 
Central emission wavelength 


Mode of operation 


Output power variation 


Red pilot laser 


400W "LM" 
1070 i 1Onm 


CW and Modulated 


< f  3 % '" 
Standard 


Pulse Characteristics 
Maximum modulation rate 


Minimum pulse width 


Output Beam Characteristics 
Beam diameter 


Full angle divergence 


M' I Beam Parameter Product ( BPP ) 


Polarization 


Beam delivery cable length 


Control 
Control interface 


Control options 


Electrical 
Power supply requirements 


Operating Voltage( Vac 50 - 60 Hz) 


Safety Interlock Performance Level 


Mechanical 
Dimensions 


Weight 


Cooling 


3.2 i 0.5 


<3.0 


3-5 11 - 1.7 mm.mrad 


Random 


6m (standard) I options available 


AnaloglRS232 (standard) I options available 


Open Loop 


Single Phase 


240 
pL'e' '2' 


5U (19") rack unit 507 x 483 x 221 mm 


<45kg 


Water 


5-4O'C 


5-85% RH (non-condensing) 


Environmental 
Operating temperature 


Humidity 


Configuration Options 
1 Om Beam delivery optic cable 


PSE ( Pulse Shape Equalization ) 


XPR ( Extended Processing Range) 


"' 8 hrs constant temperature "' I S 0  13849-1 - Safety of Machinery 


Accessories Terms and Conditions 
Visit ~ww.sp~ lase rs . com for more Some specific combinations of product specificat~ons and optional accessory may 
informat~on on accessories and not be available. These lasers are designed as products for incorporation or 


accessory datasheets. integration into other equipment. All product information is believed to be accurate 


- Extended warranty options and subject to  change without notice. A complete product specification will be 


issued on request at t ime of order acknowledgement. The user assumes all r~sks  
- Longer beam delivery op t~c  lengths 


and liability whatsoever in connection with the use of the product or its application. 


Customer Services Austr;lll;l, Malaysia, Slngaporc, Austrla, Germany, Switzerland Europe (cxclr~dlng; Austt.la, Germany, 
C L I S ~ O I ~ ~ ~ S ~ ~ V I C ~ ~ @ J I S ~ , I I ~ S ~ ~ ~ . C ~ ! T ~  Taiwan, Thailand, Vielnaln . ~ n d  South Erlsterri Europe S w ~ l z c r l ; ~ n d  & South E;~ster.n Europe) 


I I I  1 1 1 r  ' I '  I I l ! l  1 1 I I I I I f  I O I I I ~ , '  l ' . l r l ~ ~ I ~ ~ t ,  4 , l . l  I /:{il h.J)lIlil 
N ~ c h o l a s . M o n t e l r o @ s ~ l l a s e r c o l n  M!cll_ae!.~ka@s&a_se_~~._cm Lo~l!sc.Partrl.~qeQlsp!!ase~s~c_o~!! 


Product Sup l~or t  Asld Pdclfic Chlnd IJSA & Canada 
l , . i ,  : !4 !(J / / , I  O',(, P , ~ J , : , ~ . #  I < < > I ~ ~ O , , /  ? ' ? . I  //:<! ' : , ' I  ,, , , I , I  P.'I:II,, a :i, ! > ' >  , ;,:' ',!I> h(,11 l ) , , ~ ~ t k t )  I I .ltl:i I t > , 4  I I /  I 


P r o d u c t S u ~ v o r t @ s ~ 1 I a s e r ~ . ~ 0 ~ ~ 1  ~ ! y l . ~ ~ ~ ~ r j ~ p ~ l a 5 e r s  co13 Lu.M~ncr@w~ldsers.coln !!&mD_~~u_rkn@s!zb~er$.co_m 
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@ Laser5 1 inspiring your products & manufacturing 


High Power Fiber Lasers R4 25-400W CWlM -"HS" 
With G T W ~ V ~ @  Technology 


Features Applications 
- CW or Modulated to 100 kHz (modulated pulses < l o p s  to  CW) - M a t e r i a l s  p r o c e s s i n g  - M a r k i n g  and engraving 
- Single mode (M2 <1.1) Precision welding * Graphic image processing 


- Efficiency up to  l o x  equivalent Nd YAG lasers Cutting Flexo 


Bending - High stability laser (typically <*0.5O/0 output power variation) 
Bonding 


- Spot size to  sub 10vm Drilling 
- Open Loop/ Closed Loop Control Options Rapid prototyping 


- XPR, PSE Extended performance control options 


- Full comms/analog 1-0 control options 


- High reliability optics, diode M-F > 400,000 hours 


- 2-year standard warranty (addlttonal warranty opt~ons available) 


. Sintering 


Annealing 


Surface texturing 


The  POWER^ series of fiber lasers 
standards of reliability, repeatability and I 


from SPI 
Jser safety 


has been designed to  meet the highest 


Anilox 


Gravure 


The commercial advantages of fiber lasers over alternative technologies are far reaching: 


improved line speeds, finer machining capabilities, reduced downtime and lower cost of 
ownership, giving users a leading edge advantage. SPI's R4 "HS" series lasers can be employed 
in a wide range of process requirements and have been optimized for maximum performance 


and operating flexibility. Extended Performance Range (XPR) and Pulse Shape Equalization 
(PSE) control features are available options for the most demanding applications. 


Significant design features of the SPI u n ~ t  Include thermal management, low noise, output 


stability and system-to-system repeatability. Every care has been taken at  the design stage to  
ensure our products offer a long and maintenance-free life. 


Designed in accordance with: IECIEN 60825 Laser safety, IEC/EN 61010 Electrical safety, 
Image Courtesy of 


IEC/EN 61000 EMC, RoHS Directive. 
Inno-Shape and Bessy 


www.spilasers.corn SPI Lasers U K  Ltd, 3 Wellington Park, SPI Lasers LLC, 4000 Burton Dr~ve, 
a2010 SPI Lasers UK Ltd Tollbar Way, Hedge End, Southampton Su~te 1, Santa Clara, CA 95054 


SO30 2QU, UK 
SM-SO0087 Issue F UK offlce +44 (0)1489 779 696 US off~ce: +1 408 454 1169 







Lasers I i n s p i r i n g  y o u r  p r o d u c t s  & m a n u f a c t u r i n g  redPOWER 


O p t i c a l  


Rated output power 


Central emission wavelength 


Mode of operation 


Output power variation 


Red pilot laser 


Pulse C h a r a c t e r i s t i c s  


Maximum modulation rate 


Minimum pulse width 


Output B e a m  C h a r a c t e r i s t i c s  


Beam diameter 


Full angle divergence 


M' I Beam parameter product ( BPP ) 


Polarization 


Beam delivery cable length 


C o n t r o l  


Control Interface 


Control Options 


Operating Voltage( Vac 50 - 60 Hz) 


Electrical 
Power supply requirements 


Operating Voltage( Vac 50 - 60 Hz) 


Safety Interlock Performance Level 


Mechanical 
Dimensions 


Weight 


Cooling 


Environmental 
Operating temperature 


Humidity 


C o n f i g u r a t i o n  Options 
10m Beam delivery optic cable 


PSE ( Pulse Shape Equalization ) 


XPR ( Extended Processing Range) 


25W "HS" 50W " H S ' 7 5 W  "HS" 1OOW "HS" 200W "HS" 300W "HS" 400W "HS" 


1070 i 10nm 


CW and Modulated 


< i  0.5% (typical) "' 
Standard 


I OOkHz 


< I 0  p s  


5.0 i 0.5mm 5.0 i 0.7mm 


~0.4mrad <0.45mrad 


~ 1 . 1  (nominal) ~ 0 . 3 7  mm.mrad 


Random 


6m (standard) I options available 


Air Air 


AnaloglRS232 (standard) I options available 


Closed Loop I Open Loop 


100-240 


Single Phase 


100-240 
pVe' '2' 


5U (19") rack unit 507 x 483 x 221 mm 


~ 4 5 k g  


Air Air Air 


Water Water Water 


5-4O'C 


5-85% RH (non-condensing) 


"'Measured under closed loop control "' IS0  13849-1 Safety of Machines (') Water cooled variant only 


Accessories Terms and Conditions 
Visit www.s~ i lasers .com for more  information Some specific combinations of  product specifications and optional accessory 
o n  accessories and accessory datasheets. may  not  be available. These lasers are designed as products for incorporation 


- Extended warranty options 


- Longer beam delivery optic lengths 


or  integration into other equipment. All product information is believed t o  be 
accurate and subject to  change without notice. A complete product 


specification will be issued on request and also a t  t ime of order 
acknowledgement. The user assumes all risks and liability whatsoever in  
connection w i th  the  use of the product o r  i ts application. 


C u s t o n ~ e r  Sf;rv~cr,h Aus t ra l la ,  Md lays ld ,  S ingnpore ,  Aus t r ia ,  Germany,  S w i t z c ~ ~ l a n d  Eut-ope ( c x c l u d ~ n g ;  Austl. id, G e r m a n y ,  
C u s t o r n e r S e r v ~ c e s @ s u ~ l a s e r ~ n .  - Tatwan,  Tha i land,  V l c t n a m  a n d  S o u t h  E a s t e r n  E u r o p e  S w i t z e r l a n d  & S o o t h  Eastern E u r o p e )  


r'l~d~,,l,!,, l . l f m ~ \ ~ , ~ , ( ,  4 b') ' ! / I  L C <  ),,, '  ? i l l  8 ,  ,,.: ~ I I ~ L ,  3 + , i ! l  >j l  !! f,?! i I t > /  1, , , I I~,.L, l ' ~ i ! l t ~ , l ~ , ~  I .],I I ,'!<t; :{ : . , ' O ) O  


Nlc I io las .Mor i te~ro@s~ l lasers .co~r~  M~chae l  Duka@$u~lasers.con~ L o u 1 s e . P ~ r t r 1 t l q e @ m 1 l a ~ 6 r s ~ ~ ~ i _ 1 .  


P r o d u c t  S u p p o r t  Asia Pac i f i c  C'h I n ;I USA & Can.ld.l 
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Lasers inspiring your products & manufacturing 


High Power Fiber Lasers R4 100-400W CWlM -"RS" 
With G T W ~ V ~ @  Technology 


Features Applications 
- CW or Modulated to  10 kHz (modulated pulses < l o p s  to  CW) - Materials processing 


- Single mode (M2 <1.1) Precision welding 


- Efficiency up to  l o x  equivalent Nd YAG lasers 


- Spot size to  sub 10pm 


- High stability laser 


- Dynamic pulse shape control 


- Full comms/analog 1-0 control options 


- High reliability optics, diode MTTF > 400,000 hours 


- 2-year standard warranty (addltlonal warranty opt~ons available) 


Cutting 


Bending 


Bonding 


Dr~l l ing 


Sintering 


Annealing 


The redPOwER" series of fiber lasers from SPI has been designed to meet the highest 


standards of reliability, repeatability and user safety. 


The commercial advantages of fiber lasers over alternative technologies are far reaching: 


improved line speeds, finer machining capabilities, reduced downtime and lower cost of 


ownership, giving users a leading edge advantage. SPI's R4 "RS" product variants can be 


employed in a wide range of material processing applications and have been optimized to 


enable maximum performance to  be achieved at  competitive cost. 


Significant design features of the SPI unit include thermal management, low noise, output 


stabil~ty and system-to-system repeatability. Every care has been taken at the des~gn stage to  


ensure our products offer a long and maintenance-free life. 


Designed in accordance with: IEC/EN 60825 Laser safety, IEC/EN 61010 Electrical safety, 


IEC/EN 61000 EMC, RoHS Directive. 


Image courtesy of Micrometric 


www spiIasers.com SP I  Lasers UK Ltd, 3 Wellington Park, SPI  Lasers LLC, 4000 Burton Drlve, 
O2OlO SPI Lasers UK Ltd Tollbar Way, Hedge End, Southampton Sulte 1, Santa Clara, CA 95054 
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Lasers , inspiring your products & manufacturing redPOWER' 


Rated output power 


Central emission wavelength 


Mode of operation 


Output power variation 


Red pilot laser 


Pulse Characteristics 
Maximum modulation rate 


Minimum pulse width 


Output Beam Characteristics 
Beam diameter 


Full angle divergence 


M'I Beam Parameter Product ( BPP ) 


Polarization 


Beam delivery cable length 


Control 
Control interface 


Control optlons 


Electrical 
Power supply requirements 


Operating Voltage( Vac 50 - 60 Hz) 


Safety Interlock Performance Level 


Mechanical 
Dimensions 


Weight 


Cooling 


Environmental 
Operating temperature 


Humid~ty 


Configuration Options 
1 Om Beam dellvery optic cable 


PSE ( Pulse Shape Equalization ) 


XPR ( Extended Processing Range) 


50W "RS" 1OOW "RS" 200W "RS" 


1070 * lOnm 


CW and Modulated 


<* 3% ('I 


Standard 


300W "RS" 


NIA 


NIA 


10 kHz 


< I 0  p s  


5.0 * 0.5mm 5.0 * 0.7mm 


<0.4mrad <0.45mrad 


<1.1 (nominal) I ~ 0 . 3 7  mm.mrad 


Random 


6m (standard) I options available 


Analog I RS232 (standard) I options available 


Open Loop 


Single Phase 


100-240 240 
p~'d ' [ ' l  


5U (19") rack unit 507 x 483 x 221 mm 


<45kg 


Air 


NIA 


NIA 


5-4O'C 


5-85% RH (non-condensing) 


NIA 


NIA 


400W "RS" 


Water 


NIA 


NIA 


NIA 


NIA 


" ' 8  hours at constant temperature "' IS0  13849-1 Safety of Machinery 


Accessories Terms and Conditions 
Visit w ~ s ~ ~ l a s e r s . c o m  for  more  information Some specific combinations of product specifications and optional accessory 
on accessories and accessory datasheets. may n o t  be available. These lasers are des~gned as products for  incorporation 


- Extended warranty options or  integration into other  equipment. All product information is believed t o  be 
accurate and subject t o  change without notice. A complete product - Longer beam delivery optic lengths 
specification will be issued o n  request a t  t ime of  order acknowledgement. The 


user assumes all risks and liability whatsoever in  connection with the  use of  
the product o r  ~ t s  application. 
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The TRUMPF Group ranks among the world's leading manufac- 


turers of laser and production technology. Our innovations set 


the standard in the development of laser technology, machine 


tools and power tools for sheet metal fabrication, and medical 


technology. Our customers have relied on the superior quality 


of our technical solutions since 1923. Today's TRUMPF Laser 


GmbH + Co. KG began in 1971 in Schramberg, Germany, with 


the development of a solid-state laser. This was followed in 1985 


by TRUMPF's first CO, laser with a power of 1 kW. Today, we 


are the technology and world market leader in industrial lasers 


and laser systems. We continually develop new processes and 


increasingly powerful laser sources and systems, and consistent- 


ly apply these developments to innovations targeting our cus- 
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The all-rounder 


TRUMPF CO, lasers Eff~c~ent and economical 


TruFlow One serles, many appl~cat~ons 


TruCoax H ~ g h  performance In a small package 


TRUMPF sol~d-state lasers Versat~l~ty through d~vers~ty 


TruD~sk H~gh-performance w ~ t h  a disk 


TruPulse On the spot And the seam 


TruM~cro Excellence In small d~mens~ons 


Beam gu~dance and opt~cs for sol~d-state lasers 


TruServ~ces We are there for you 







tomers' requirements. You can count on us for all of your pro- 


jects. Our comprehensive services include feasibility stud~es 


performed in our application laboratories, laser processing and 


design consultation, and formulating a start-to-finish concept 


for your plant. Even if you just want information about a new 


focusing optics - we speak your language. 







The 


The laser IS the most un~versal tool ava~lable for cutt~ng, welding, 


marking, dr~l l~ng, coatlng, hardening, and performing structural 


processing work on surfaces A laser operates w~ thou t  contact, 


and with no wear and tear Therefore, the heat-affected zone 


ar?d component d~stor t~on produced by lasers IS extraordinar~ly 


small. Ref~n~shing work IS usually unnecessary. 


TRUMPF lasers have the flex~bility to  be used ~n a varlety of appll- 


cat~ons, allowing for short processing tlmes wi th  optlmum 


processing qual~ty Prec~s~on and a high level of automat~on go 


hand ~n hand when uslng amp l~ f~ed  light 


TRUMPF lasers have proven themselves teri thousand tlnies 


under today's toughest manufacturing conditions and In a w ~ d e  


range of ~ndustries, includ~ng automotive manufacturing, auto- 


motive supply, aerospace, electronic entertainment media, pre- 


cision mechanics, and medical technology Lasers are used for 


processing a w ~ d e  variety of products, ~nclud~ng car bod~es, trans- 


mlsslon, exhaust and control system components, sensors, tubes 


and prof~les, electronic components, and solar cells. Our lasers 


repair and coat tools and molds, and can mark anyttiing from 


pacemakers to  apples. 


Laser cutltng. from l h ~ n  l o  th~ck harrow, h~qh-strength laser weld searns 







F~l~gree spot welds Creat~ng the smallest of  holes with the h~ghest preclslon 


Everyth~ng from a s~ngle source. 


When you use TRIJMPF lasers, you benef~t  from our decades 


of pract~cal experience In all laser-related f~elds With TRUMPF, 


after all, you get ~t all from a slngle source - everyth~ng from 


laser un~ts,  beam gu~dance components, and focus~ng optics, 


to software and complete systems Our components can also 


be adapted to every job and eas~ly integrated ~ n t o  your plant 


setuD 


Service right from the s tar t  


Our servlce beg~ns even before you dec~de to buy a laser or laser 


system We maintan app l~cat~on laborator~es worldw~de, 


where we can determ~ne the feas~b~ l~ t y  of your des~red appl~ca- 


tlon and show you what laser technology can do for your pro- 


duct~on processes It goes w~ thou t  saylng that - even after you 


purchase a TRUMPF laser - our appl~cat~orl spec~al~sts w ~ l l  cori- 


tlnue to  asslst you w ~ t h  appl~cat~on technology, lncorporatlng 


lasers Into component des~gn and o p t ~ m ~ z ~ n g  your product~on 


sequences 







Efficient 


CO, lasers have been used for decades as the standard tool for processing an enor- 


mous var~ety of mater~als eff~c~ently and econom~cally. Worldw~de, over 16,000 of our 


beam sources are used day In and day out, p r o v ~ d ~ n g  rel~able servlce for cuttlng, 


weld~ng, or surface treatment of  two  and three-dimens~onal workp~eces 







Easy integration. 


Thelr compact, sturdy design and open Interface architecture 


make ~t easy to  Integrate TRUMPF CO, lasers Into product~on 


systems lhey can even be used on movlng machlne assemblies 


Our lasers dellver top-notch quality and a high level of produc- 


tlvlty 


V e r s a t i l i t y .  


Thr. TRUMPF portfolio conslsts of TruFlow fast axlal-flow lasers 


and TruCoax diffus~on-cooled lasers Thelr broad range of out- 


put optlons and outstanding beam characterlstlcs make ~t easler 


to optlmlze the beam source wlth respect t o  your product~on 


process 


Lasers In the lower output range provlde an economical means 


of (cutting thin sheet metal and non-metal materials such as 


wood, paper, or plastics, and are also su~table for meltlng glass 


or perforating ceramlc substrates CO, lasers w ~ t h  output 


greater than 2 kW may be used to cut 2-D or 3-D sheet metal 


components and for welding tubes, profiles, and components 


of transmissions or exhaust systems. Lasers in thls perfor- 


mance class are also the preferred choice for applying or 


meltlng down antl-abraslon layers. 


TruFlow lasers In the hlghest output range, from 12 to 20 kW, 


may be used for reliable weldrng of thlck sheet metal In 


applications such as shlpbulldlng, construction machinery, or 


the product~on of transm~sslon components for comrnerclal 


vehlcles 











TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow 
700 1200 1500 2000 2700 3200 3600 4000 


1,200 W 1,500 W 2,000 W 2,700 W 3,200 W 3,600 W 4,000 W 
.6 (1.67)' 0.6 (1.67)' 0.6 (1.67)' 0.6 (1.67)' 0.6 (1.67)' 0.6 (1.67)' 0.5 (2.0)' 


W 27 kW 34 kW 36 kW 42 kW 44 kW 







Laser welded lransmrslon coniponenl 


TruFlow Series lasers offer you the highest level of availability at high advance speeds and narrow cuttlng kerfs. They can also 


arid product~vity - qualltles that remaln rellable even under be used to create narrow welded seams wlth a small heat- 


the toughest production condltlons. Output IS ava~lable be- affected zone, thereby ma~ntalning a very low thermal load on 


tween 700 and 20,000 W, a range coverlng an Immense array the component 


of applications. TruFlow lasers generate smooth cuttlng edges 







Weliilny and rutllnq of t uh?~  arid prnfll~r Powder coalng of a d~e- lory lng loo1 


Url iversal a n d  specia l ized 


The modular construction of the entlre serles lets you tallor 


your TruFlow laser spec~f~cally to  your app l~cat~on Its w ~ d e  


range of output opt~ons allows you to select the beam para- 


meters requ~red for a glven appl~cation In a d d ~ t ~ o n  to  ~ t s  


standard lasers for cu t t~ng and weld~ng. TRUMPF also offers 


solilt~ons ta~lored to  spec~f~c tasks w ~ t h ~ n  an appl~cat~on, suctl 


as lasers w ~ t h  especially high focusab~l~ty, or beam sources that 


call be op t~m~zed  for spec~f~c surface appl~cat~ons 







Compact, reliable, robust. 
The compact, square des~gn of the TruFlow laser resonator 


maxlmlzes resonator length, al low~ng you to  optlmlze beam 


chdracter~st~cs, wh~le  mlnlmlzlng overall d~mens~ons All malor 


resonator components are water-cooled and offer a h ~ g h  level 


of thermo-dynam~c stabll~ty, ensurlng that TruFlow lasers are 


up to  the challenge of  the tough cond~t~ons of day-to-day 


industrial operations TruFlow lasers are extraord~nar~ly rel~able, 


even on movlng mach~ne assembl~es 


Eff~cient. 
TruFlow lasers u t ~ l ~ z e  only capaclt~ve h~gh-frequency exc~tat~on 


It 18  the cleanest and most rel~able form of laser excltatlon, 


p rov~d~ng h ~ g h  eff~c~ency, constant beam parameters, and 


excellent laser output control 


S~nce ~t IS magnet~cally suspended, the turbo rad~al blower IS 


not subject to  wear and tear, and IS v~rtually nla~ntenance-free 


By cont~nuously reclrculat~ng the laser gas, the blower prov~des 


h ~ g h  effc~ency cooling and a h ~ g h  level of overall h e r  value 







Readily mixed. 
Instead of uslng ~nd~v ldua l  gas bottles, you can also use a 


premlx gas bottle 


Easy opera-l:ion. 
All TruFlow lasers are run from the same coritrol unit, and car1 


be operated uslng an lr i tuit~ve user ~riterface For lntegratlon 


~ r i t o  a hlgher-level product~on system coritrol, the laser coritrol 


unlt is available wlth Proflbus Interface, or w ~ t h  analog ~nterfaces 


for laser power and pulse frequency For the ease of operat~ori, 


the control rem~nds you of any maintenance Interval that mlght 


come up 







High performance 


Laser power 
Beam quality K (M2) 
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Ohr TruCoax CO, laser IS d~ffus~on-cooled and provldes a h ~ g h  Yet another advantage of the TruCoax laser IS that the gas 


level of  beam quallty at a laser power of  up  to  2,000 W whlch I S  prem~xed ~n a small bottle IS stored ~n the resonator 


Plus, the TruCoax uses so lhttle gas that you only need to 


TruCoax lasers are so compact that they can eas~ly f ~ t  on the replace the bottle every 1 5 to 2 years It's hard to  lmaglne how 


frame of a machine, and can even be comb~ned wlth robotlc laser processing could be more user-friendly, or Involve less 


systems Part of what makes thls posslble is the des~gn of the maintenance 


resonator Its walls release the heat that IS generated, and two 


coaxial, nested metal tubes act as hlgh-frequency electrodes 


and as coo l~ng elements 







Flex~ble. 
The major advantage of sol~d-state laser technology IS that the 


l a~e r  beam can be coupled w ~ t h  f~ber-opt~c cables Flexible laser 


l ~gh t  cdbles conduct the beam from ~ t s  source to  the processlng 


s~te  lntegrat~ng lasers Into product~on fac~ l~ t~es  or robot~c equip- 


ment also showcases the advantages of laser l ~ g h t  cable tech- 


ncllogy 


lntell~gent design. 
Our sol~d-state lasers glve you fast, dynam~c control, a l low~ng 


la5er power to be d~g~tal ly controlled in real tlrne, to ach~eve 


re~roduc~ble results from the very f~rst  second All of the 


Interfaces typ~cally needed for cornrnuntcatlng w ~ t h  external 


control un~ ts  are at your d~sposal 


In tu~t~ve.  
A touch screen and turn-push button are used to operate 


lasers through a user Interface that 1s clearly structured and 


self-explanatory The convenient operating panel can be 


separated from the laser, so that you can take ~t d~rectly to  


the processlng site and control all laser functions from there 


Operat~ng software allows you to store up to  200 programs. 


e d ~ t  and scale pulse shapes, and use a s~ngle command to  


~ n ~ t ~ a t e  rarnplng 


Secure data transmission. 
Thanks to  ~ t s  Telepresence Portal. TRUMPF offers you unlque 


sol~d-state laser servlces throughout the world, w ~ t h  over hun- 


dreds of cont~nuously measured values ava~lable through secure 


remote access As a result, our servlce experts can qu~ckly 


troubleshoot and assess any error, often e l~m~nat ing  the prob- 


lem irnrned~ately 















TruDisk 6602 TruDisk 8002 TruDisk 10002 TruDisk 12003 TruDisk 16003 


6,600 W2 8.000 W 10.000 W3 12,000 W 16,000 W 
Beam quality* 8 mm mrad 8 mm mrad 8 mm . mrad 12mm.mrad 12mm mrad 


Min.PI laser light cable 200 pm 200 pm 200 pm 300 pm 300 pm 


Consumption 
Nomlnal power consumpt~on 33 kW 39 kW 49 kW 60 kW 80 kW 


erature range 5 - 20 "C 5-20°C 5-20°C 5 - 20 OC 5 - 20 OC 


2,800 mm 2.800 mm 2,800 mm 
1,600 mm 1,600 mm 1,600 mm 
1,400 mm 1,400 mm 1,400 mm 


1 ' ' qC,:'',';.. ' ,:" .*$.I , *>,$$ 







Scainer welded ca r  body part 


Powerful and efficient. Modular and compact. 
The new TruDlsk generation of dlsk lasers 1s even more power- Beam generation, beam guidance, power supply, cool~ng and 


ful, cost-effective and compact than before, and offers you control of the TruDlsk lasers are all modular In design and are 


numerous advantages for the efflclent part productlon Laser located lnslde a compact housing Everything 1s thought 


powers range from one to 16 kW and, because of the11 dlsk through and coordinated down to the smallest detall - f o r  


geometry, TruDlsk lasers have best beam quallty In the hlgh maxlmum avallabllity and easy ma~ntenarice 


mkrltl-kllowatt range Wlth most of the unlts you car1 choose 


between two  beam qualltles, so you always have the laser best 


sulted to your lndlvldual productlon task The excitation of the 


n e a  TruDlsk lasers 18 provlded by extremely long-lasting laser 


dic~des made by TRUMPF Thls enables a high degree of laser 


efficiency and mlnlmlzes operating costs. 


Prec~son c utllng wllh TruD~sk Ldser welded s e a l  slruclure 







Rel~able processing. 
When scal~ng the laser power, the Internal laser power dens~ty 


of the TruD~sk lasers always Ires w ~ t h ~ n  a secure range 


Its patented resonator desrgn makes the TruD~sk laser res~stant 


to back reflect~ons on all op t~c  components, so they remaln 


exlremely stable du r~ng  the production process Thanks to the 


absolute laser power control, you get reproducrble product~on 


results at all tlmes 


Custoniizable and upgradable. 
The Integrated beam gu~dance des~gn can be customrzed, both 


~n regards to the number of outputs as well as to ,,energy arid 


tlme shar~ng" opt~ons Up to  SIX laser l ~ g h t  cables can be con- 


nected to a TruD~sk - and they can also be easlly reconnected 


even ~f you are working at the other outputs The laser power 


of the dsk  lasers can also be ~nd~v~dua l l y  conf~gured - arid 


the modular des~gn means they can easlly be upgraded later, 


on-slte - ~n only a few hours 







Always ready. 
The new passively cooled pump modules of the TruD~sk laser remaining modules IS automdtlcally Increased so that there 1s 


are ultra-long-lasting Th~s means they are no longer considered no loss of power at the workp~ece You can then replace the 


consumables, and operating costs can therefore be kept to a failed pump module In an orderly manner wlthout ~nterruptlng 


mlnlmum In the unllkely event that a module fails, the pump production - In a matter of mlnutes, and In just few steps 


dlodes Instantly cover for each other the power of the 











C u t ~ ~ r ~ y  o l  I t i r  f ~ ~ i c s t  coniours o n  IIILII~IU~TI 11np1~riIs Laser welded ronneclors 


Finely tuned Modular 
Se~eral k~lowatts of pulse power for a few m~ll~seconds let you Bearn generat~on, beam gu~dance, power supply, cool~ng, and 


w e d  and cut In sltuatlons where other processes fall Whether control unlts are all set up as modules In a system that has 


In terms of power, energy, or focusab~l~ty, the TruPulse Ser~es been thought out and tested In great deta~l  One laser can 


cobers the ent~re parameter range for weld~ng and cutting servlce up to  SIX processing stat~ons, e~ther In parallel or In 


W ~ t h  pulse powers as h ~ g h  as 10 kW, pulse durat~on between sequence For TruPulse lasers w ~ t h  powers of up to 150 W, you 


0 2 and 50 ms, and pulse energy runnlng up to a rnaxlmum of dec~de whether to  use alr or water cooltng for your laser u n ~ t  


120 J, these lasers are un~versal tools for use In both manual 


and automated dppl~cat~ons 


L a x  r welded bal lery Laser depos~lon weld~ng on b e r y l l ~ ~ m  coppel 


Cabinet 
Dimensions 
Width 
Height 
Depth 







Best results. 
The power supply IS hlghly dynamlc, enabllng ultra-short pulse Laser pulse frequency IS typically lhmlted by pulse energy and 


rise tlmes, and In conjunction wlth fast, real-tlme power control, average power The Power Regulated Burst, however, lets you 


provldes high pulse-to-pulse stablllty - keeplng your processlng considerably exceed the average power for a short tlme and 


results constant at all tlmes keep the weldlng t ~ m e  wlthln a processing cycle to  a mlnlmum 


Long Pulse Weldlng also opens up new poss~blllt~es, allowing 


you to  generate a weldlng seam w l t h ~ n  a slngle laser pulse by 


qulckly movlng elther the workpiece or laser beam 


Pulse shapes Power Regulated Bursl 







Helpful. 
The appl~cat~on w~zard ,,Weldass~st~~ w ~ l l  help you o p t ~ m z e  If the components you are processing w ~ t h  your laser must 


your we ld~ng parameters If thls 18 not suf f~c~ent,  TRUMPF meet str~ct standards, our software module .,Datastore" 


appl~catlon spec~al~sts w ~ l l  be there for you w ~ t h  help and w ~ l l  help you record and evaluate your qual~ty-related laser 


adb~ce parameters 











Laser device 


Wavelenght 
Max average power 
Beam qual~ty 
Polar~sat~on ratio 
Pulse duration 
Max pulse energy 


Repet~t~on rate 


1030 nm 


50 W 
M2 < 1.3 
Linear > 500:l 


< l o p s  
250 pJ 
max. 400 kHz 


515 nm 343 nm 1030 nm 515 nm 
25 W 15 W 750 W 400 W 
M2 < 1.3 M2 < 1.3 M2<13(LLK0l1) M2<13(LLK0l1) 
Linear > 500:l Linear > 500:l 
< l o p s  < 10 ps 30 - 700 ns2 300 - 1500 ns2 
125 pJ 75 pJ 50 mJ 10 mJ 
max. 400 kHz max. 400 kHz 5 - 50 kHz 5 -  100 kHz 


Consumption 
Nominal power consumption 2.3 kW 2.3 kW 2.3 kW 5 kW 5 kW 
Max. cooling water consumption 
at 18 "C 0.3 m3/h 0.3 m3/h 0.3 m3/h 0.9 mYh 0.9 m3/h 
Cooling water temperature range 6 - 18 "C 6-18°C 6 - lS°C  5-20°C 5 - 20 OC 


Dimensions 
Laser head upon request upon request upon request 


650 mm 650 mm 1,460 mm 1,460 mm 
1,150 mm 1,150 mm 1,350 mm 1.350 mm 
1,210 mm 1,210 mm 730 mm 730 mm 







Scale: - 30 prn 


C o d  processng w ~ l h  ptcosecorid pulses on a malch-bead Drill-hole n sla~nless sleel  ustng TruMcro 5050 


TruMicro Series 5000: Shorter than short 
The TruM~cro Serles 5000 IS used for materlal ablation wherever 


mechanical or thermal Influences, such as mlcro-cracks, burrs 


or deposits, are unacceptable or refinishing work must be 


avoided. These lasers enable micro processing w ~ t h  an Ideal 


combination of quality, product~vlty and profitability. 


The declslve beneflts of the TruMicro Ser~es 5000 are short pulse 


dcrrat~ons whlch are smaller than 10 ps and thelr easy average 


power scallng, at pulse energles of up to 250 pl It 18  the unlque 


comblnat~on of flber and d~sk laser technology that enables 


penetration Into these performance classes lntens~ficatlon of 


the picosecond pulses of a flber laser w ~ t h  a d~sk laser IS superlor 


to other technologies In terms of laser power and pulse energy. 


w h ~ l e  s~multaneously retalnlng excellent beam quallty 


The hlgh peak pulse power of  the TruMlcro 5050 of 50 W wlth 


an Infrared wavelength translates to  hlgh throughput t~mes 


Wlth the TruMlcro 5250 and 5350 you have two  varlants at 


your disposal, wlth outputs of 25 W In the green spectral 


range and 15 W in the ultraviolet spectral range As a result, 


semiconductor materials, dle-electr~cs and plastlcs are processed 


wlth outstand~ng qual~ty and high throughput In add~tion, a 


laser can operate several workstations s~multaneously And 


the overall cost of disk lasers from the TruMicro Ser~es 5000 


remalns lncredlbly low throughout their ent~re servlce llfe 







Scale: - SO prn 


Cu l i~ng  edge o l  a slcon wdler processed wlth TruM~cro 5250 Border deleton on a thln-f~lm solar cell w ~ t h  TruM~cro 7050 


TruMicro Series 7000: Short and productive 
The lasers ~n the TruM~cro Ser~es 7000 comb~ne short pulses the TruMicro Series 7000 is ideal for lntegratlon lrito productlori 


wl th h ~ g h  peak pulse powers With these outputs - w h ~ c h  are plants The laser and supply unlt form a compact dev~ce, arid 


especially h ~ g h  for short pulsed lasers - you  can quickly ablate beam dellvery to the focusstng opt~cs takes place vla our flexible 


large surface layers, create m~cro-dr~lled holes or even cut w ~ t h  laser l ~gh t  cable Beam sw~tches and spl~tters are Integrated Into 


the highest throughput the laser unlt, enabl~ng laser power to be opt~mized dur~ng pro- 


cessing as well as between workstations 


W ~ t h  pulse durations ranging from several tens to  several hun- 


dreds of  nanoseconds, the TruM~cro Sertes 7000 ach~eves laser 


powers of up to 750 W The dtsk laser technology used here 


features a comb~natlon of  short pulses and hlgh pulse energles 


together w ~ t h  excellent beam qual~ty This enables remote pro- 


cesslng, I e fast poslt~oning of the laser beam with the a ~ d  of 


a scanner, for precision processes such as f ~ n e  cut t~ng or drilling 


the t~nlest of  holes 







Beam guidance and 


,..,... I , . . : !  .% ,; '1 2, 't. ;-, ' 
* [ ' t i :  . , 4 ... ! . r  : . t  . ! I : . ; j ' l @  ...< , , 


Flexible light transportation: 
The laser light cable. 
Feedlng the beam through a laser light cable makes ~t poss~ble 


for the sol~d-state laser to  be located away from the processlng 


statlon All that 18 requ~red at the actual processlng slte are opt~cs 


that focus the laser light on the workp~ece and that can be easlly 


Integrated The beam can be sw~tched at the laser unlt to  a dif- 


ferent output, or sp l~ t  Into as many as SIX  outputs, mak~ng ~t 


poss~ble to supply up to SIX processing statlons at once The laser 


I~gh t  cable can be eas~ly connected by yourself, plug & play 


The TRUMPF LaserNetwork. 
L~nk  and d15tribute ~ntelllgently - the TRUMPF LdserNetwork 


glves you the f l e x ~ b ~ l ~ t y  you need to  effect~vely use the enerqy 


available from one or more lasers at several processlng statlons 


Th~s allows you to make better use of ~ n d ~ v ~ d u a l  laser capacity. 


lncreaslng fac~ l~ ty  ava~ lab~ l~ ty  The laser lhght cable trdnsmlts the 


necessary lnformat~on about the laser unlt and guldance systerrl, 


even when you sw~tch the cable from one outlet to  another The 


ent~re securlty clrcuit is mon~tored cont~nuously, guaranteelng 


laser safety 







Focusing optics BE0 D25. Focusing optics B E 0  with D35 w ~ t h  camera 


The r~gh t  optics for every job. 
We offer an extenslve lhne of focusing opt~cs, for anyth~ng from 


welding and cuttlng to  drllling and ablat~ng appl~cat~ons A 


varlety of optlons are available for adaptlng all TRUMPF opt~cs 


to any need 


Robust and proven. 


The serles of BE0 focus~ng opt~cs conslsts of three bas~c models 


that d~ffer 11- terms of the~r slze and collhrnation focal length De- 


pendent on the laser you use, you w ~ l l  ach~eve a focal d~ameter 


between 10 urn and 1 mm The BE0 D25, the most cornpact 


foc us~ng opt~cs of the serles, IS used ~n weld~ng appl~cat~ons w ~ t h  


pulsed la5ers, with outputs of up to 200 W It is especially su~ted 


for lntegratlon ~ n t o  autornated assembly systems The BE0 035 


can be used for weld~ng, cuttlng, or drllling. ~n comb~nat~on w ~ t h  


pulsed or cw sol~d-state lasers that have powers ~n the k~lowatt  


range The B E 0  D70 focus~ng opt~cs shows its strengths at large 


operating distances, when the focal d~ameter is small 


Monitored 


The opt~cal construct~on of the controlled focus~ng optlcs of the 


CFO Serles IS simllar to  that of the BE0 Ser~es, but w ~ t h  the ad- 


d ~ t ~ o n  of sensors that mon~tor the funct~ons of the opt~cs These 


sensors monltor the degree of contamlnatlon of the cover sl~de, 


the temperature and flow of cool~ng water and Inert gas, as well 


as cross-jet pressure TRUMPF service spec~al~sts can use our 


Telepresence servlce to call up monitoring data upon request, 


allowing them to troubleshoot, assess, and el~mlnate errors 


occurring anywhere along the beam path 


Conlrolied focus~ng opt~cs CFO 







Programmable. 
Programmable focuslng opt~cs of the PFO Ser~es are scanner 


opt~cs used for welding Two mlrrors dre used to posit~on the 


laser beam w~ th in  the operat~ng f~eld. The mirror angles can be 


changed through a h~ghly preclse and dynarn~c process In con- 


junction w ~ t h  pulsed or cw solld-state lasers, thls system can 


be used for spot and seam weld~ng, without hav~ng to  move 


the workpiece or the focus~ng optlcs The F-theta lens makes 


~t poss~ble to  o b t a ~ n  constant focal cond~ t~ons  - and thus 


identical processlng qual~ty - for every polnt w i t h ~ n  the pro- 


cesslng f~eld. 


TRUMPF offers three des~gns of these programmable focuslng 


optics- 


The PFO 20 IS largely Intended for seam and spot weld~ng w ~ t h ~ n  


small work areas, whereas the PFO 33 and PFO 3D are best used 


In conjunction w ~ t h  a laser with a h ~ g h  beam qual~ty, such as the 


TruD~sk laser, for remote we ld~ng appl~cat~ons, I e , for we ld~ng 


at large work~ng d~stances The PFO 3D Includes an Integrated 


z-axis w ~ t h  a 140 mrn stroke that even allows you to perform 


weld~ng tasks w i th~n  a three-d~mens~onal workspace The PFO 


control unlt can be combined w ~ t h  that of a robot, w h ~ c h  


s~gnif~cantly enlarges the processlng area, allowing weld~ng 


'on-the-fly" 


L~ke  focusing opt~cs of the CFO series. PFOs are also integrated 


in our global Telepresence network. 







For manual applications. 
We offer a focus~ng optlcs wlth a stereo microscope for weldlng 


by hand. Along w ~ t h  the Integrated vlsor, thls feature allows the 


operator to make first-rate process observations, and work on 


even the thinnest welding wires by hand. The dlameter of the 


welding polnt can be adjusted to the  welding task by mechanl- 


cally moving the motor-driven defocusinq unit. 


Programmable locus~rig optcs PFO 20 


Manual locus~ng opllcs w ~ l h  stereo mlcrostope 
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We are 


Let's go. 
Our servlce begins even before you dec~de to  buy a laser We Your laser w ~ l l  be operat~onal In the shortest tlme poss~ble The 


provde comprehens~ve consult~ng servlces t o  help you f~gure laser, beam gu~dance system, focus~ng opt~cs,  programmlng, 


oul what you really need control uwt, and, where appl~cable, automat~on components 


were developed for one another at TRUMPF - el~rninat~ng all 


Interface problems 







Comprehensive support. 
We support you w ~ t h  made-to-order servlces that go above and crease both production speed and product qual~ty We keep 


beyond the entlre life cycle of your facllrty, marnta~nlng the ma- downt~me and servlce vis~ts to a mlnlmum, because, w ~ t h  your 


chne and upgrad~ng ~t with new funct~ons upon request We permlsslon, our specialists can use our onl~ne Telepresence ser- 


w ~ l l  traln you and your employees so that you can take full ad- vlce to access your software d~rectly and solve the problem at 


vantage of your laser system's potential Our servlce is so exten- hand And, should you need a spare part, we can be reached 


slve that we w ~ l l  even vls~t your slte to optimlze your mach~ne from anywhere rn the world, 2417. 365 days a year 


parameters, In order to help you lower your parts costs and In- 







TRUMPF is cert~fied according lo DIN EN IS0 9001 and VDA 6.4 


TRUMPF Laser GmbH + Co. KG A~chhalder Strasse 39 78713 Schramberg Germany 
Phone: +49(0)7422 515-0 . Fax: +49(0)7422 515-108 
E-vail infoQtrumpf-lasercorn . Homepage wwwtrurnpf-laser.com 







1 CABLE ROAD 
POMFRET, CT 06258 
TEL: (800) 533-5667 
FAX: (860) 928-6167 
E-MAIL sales@loosco.com 


February 7, 20 1 1 


Timothy Mooney 
Office of Exporter Services 
Regirlatory Policy Division 
Bureau of Industry and Security 
Department of Commerce 
140 1 Constitution Avenue, N W 
Room 2705 
Washington, DC 20230 
Attn: Notice of Inquiry - CCL 


Loos & Co., Inc. (CAGE 59157) is a manufacturer of wire rope and wire rope assemblies. 'I'he CIS 
Military is our largest customer. We are also dominant in the global colnmercial aviation industry. 


We are one of a few manufacturers of US Military Specification wire ropes. 'These specifications are 
controlled by a Qualified Products List (QPL) which is controlled by the DLA, specitlcally the Defense 
Supply Center - Richmond. 


The sale of bulk military specification wire rope is not of concern to us since this specification is the 
standard for the commercial aviation industry around the world. Its use in the co~n~ncrc ia l  world far 
exceeds its U.S. Military use. It is so popular that Asian wire rope manufacturers claim to produce 
cables to the specification despite the fact that none of them are approved or  listed in the QPL. 


The area of our business that is somewhat grey is the fabrication of wire rope assemblies. 'l'here are 
many applications for wire rope assemblies in military usc. They are used for everything from the wire 
rope that is on a hoist which is on the front of trucks to lanyards that secure a tag to a bomb. They are 
also used as flight controls in aircraft, on rescue winches on helicopters, and many, many other uses. 
The two primary Federal Supply Classes (FSC) that these products fall under are 1640 and 401 0. 


None of these uses are of a nature that would place our country at risk. Wire rope assemblies can be 
reverse engineered very easily since there are no proprietary secrets to their fabrication. 


Specialists in, stainless steel, hl-carbon and alloy wire/galvanized & stainless steel cableslplastic coated cable, cable 
assemblies/cable hardwarelfittings, terminals and tools/fiberoptic light guideslwire for the wire brush industry 
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From: "Karla Herkert" <karla.herkert@t-online.de> 


To: PublicComments@bis.doc.gov 


Date: Thu, Feb 10, 2011 6:05 AM 


Subject: WG: "Notice of Inquiry-CCL" 


---- Ursprüngliche Nachricht -----  


Von: Karla Herkert [mailto:karla.herkert@t-online.de] 


Gesendet: Donnerstag, 10. Februar 2011 11:40 


An: tmooney@bis.doc.gov 


Betreff: "Notice of Inquiry-CCL" 


Dear Mr. Mooney, 


Export controllers worldwide appreciate the effort of BIS to make the "list 


of items" more positive.They like to focus the attention to a specifique 


ECCN, namely 2B230, that has undergone various changes in the last 20 


years,from even more to less positive.See FR Vol.59, No.46 March 


9,1994,10967.: "ECCN 1B151B Instruments designed for vacuum service that 


are capable of measuring absolute or differential pressures ---" Lateron 


"vacuum service" and "differential pressure" disappeared 


from the list by letter,but are possibly still covered by the notion 


"capable of". It is known that differential pressure transducers can by some 


modification also be used as absolute pressure transducers. Other questions 


relate to absolute and differential vacuum pressure switches.Such switches 


sense the deflection of a diaphraghm due to an applied pressure, provide "an 


electrical signal" at a chosen pressure set point and activate vacuum 


valves,pumps, process controllers and so on. 


In order to make things clear again after 20 years, it is proposed to add 


such a NOTE to 2B230: 


a) 2B230 does (not) control differential pressure transducers. 
b) 2B230 does (not) control absolute or differential pressure switches. 
Control or No Control should be decided by The Nuclear Suppliers Group and 


unilateral ECCNs should be avoided. 


Best Regards 


from a former export controller 


Bernhard Herkert 


Karlstein, Germany 
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Fiber Placement, Tow Placement, and . +... + .  


Filament Winding Machines provide 
manulac turing roductivity gains not 


capability gains. 











































Limited Slit Tape Tow market - Airbus 
R&D machines in France (shown) 




































Global Trade Compliance 
1 Allen-Bradley Drive 


Mayfield Hts., OH 44124 
Tel440-6464056 


jfreuterara rockwell corn 


Rockwell 
Automation 


February 7,201 1 


Regulatory Policy Division 
Bureau of Industry and Secl.lrity 
Room 2705 
U.S. Department of Commerce 
Washington, DC 20229 


Re: Commerce Control List: Revising Descriptions of Items and Foreign Availability, Federal 
Register December 9,2010 (Volume 75, Number 236) 


Dear Sir or Madam. 


Rockwell Automation is submitting comments in response to the Notice of Proposed Rulemaking 


("NPRM") which was published in the Federal Register on December 9, 2010 (Volume 75, Number 236). 


The original Notice requested that comments be submitted by February 7, 201 1. 


Rockwell Automation corr~mends the interagency task force for the work to support the Export 


Administration's Export Control Reform Initiative to reach the goals of a .three I.iered system, differentiate 


between the two current lists to determine which list an item is controlled on, and have two lists structurally 


aligned so that they can poter~tially be corr~bined into a single list of controlled items. 


Please accept our comments below on the advanced notice of proposed rl~lemaking which seeks 


public comment on how the descriptions of items controlled on the Commerce Control List (CCL) of .the 


Export Admir~istratior~ Regulations (EAR) c o ~ ~ l d  be more clear and positive, as well as "tiered" in a manner 


consistent with the control criteria the Administration has developed as part of the reform effort. The notice 


also requests comments on the degree to which a controlled item provides the United States with a critical, 


substantial, or significant military or intelligence advantage, and the availability of the item outside certain 


groups of countries. 







Rockwell 
Automation 


Bureau of Industry and Security 
February 7, 201 1 
Page 2 


Prior to presenting specific tier comments, Rockwell Automation supports the following principles that 


TechAmerica subrr~itted on behalf of industry: 


Policy Principles 


Consistent with the Administration's goal of avoiding an overly broad and complex export control 
system, the Administration should adopt positive lists that consist only of sensitive items that are 
susceptible to effective control. The positive list should apply only to end items, allowing controls on 
associated sensitive partslcomponents, software and technology to be applied as specified below. 


To this end, products, equipment, systems, parts, components, software and technology that are or will 
become widely available or accessible, or are otherwise not susceptible to effective control, should be 
classified under EAR99 except under very narrow and justifiable circumstances. Sil-nilarly, items 
should not be subject to Tiers 1-3 controls where broad foreign availability or capability exists. 


Restructure the CCL to align with the format of the revised USML. In particular, a CCL category should 
focus priniarily on identification of end items that produce a significant, substantial or critical military or 
intelligence advantage. Parts, components, technology or software would only be subject to control as a 
subcategory of a listing for an end item, but only if they are peculiarly responsible for the specific 
features of the end item that produce a military or intelligence advantage (see specific criteria below). 


Considerations that should inform the Administration's proposed criteria for placing items within the 3- 
tier co~itrol structure should include: 


o An application of foreign availability that includes whether equivalent foreign items and 
capabilities exist, as well as other relevant factors, including but not limited to the degree to 
which an item is available or accessible through commercial channels outside tlie U.S. 


o Tier 1 and 2 controls should apply to items that have an inherent military or intelligence 
capability. In particular, the controls should apply to items with functionslcapabilities that are 
peculiarly responsible for critical or substantial militarylintelligence applications. 


o All other items subject to control under the 3-tiered structure should fall under Tier 3. 
o Items where companies hold CCATs or other rulings indicating products are EAR99 should 


continue to stand since items don't fall under any of the Tiers on the new control list. 
o Ensure that positive control list parameters for sensitive end items are predicated upon precise, 


clear, objective and positive criteria. If control metrics for an item cannot be articulated in 
objective, unambiguous and positive standards, the items should not be subject to Tier 1-3 
controls. 


Technical export control parameters should be continuously reviewed with a view toward swiftly 
updating those parameters that are overtaken by technological advances, wide availability and foreign 
availability. 
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The new 3-tier list structure should contain descriptions and criteria that avoid subjecting items to 
export controls that are more stringent than they are today. In addition, the removal of terms like 
"specifically designed" should not result in the broadening of controls. 


The new export control system should comport with multilateral agreements and disciplines. 


Criteria for  Controlling End Items 


An end item should only be controlled within with the 3-tiered CCL structure if it possesses 
characteristics that are directly related or essential to the creation of a critical, substantial or significant 
military- or intelligence-related advantage. Such items are contemplated in the Wassenaar Sensitive 
and Very Sensitive lists. 


An end item should fall under EAR99 if it is not directly related or essential to the creation of a 
militarylintelligence advantage. 


An end item should also fall under EAR99 if it meets the wide availability, cor~trollability and broad 
foreign availability guidelines stated in the second policy principle above. For example, scalar 
computers should fall under EAR99, given the broad foreign availability of such computers and 
advanced capabilities that exist outside the US.,  including China (see www.top500.orr~). 


Criteria for  Controlling Parts and Components 


Parts and components, such as semiconductors, should not be subject to a separate control category, 
but rather should be controlled in association with the end products, systems or equipment in which they 
are to be incorporated. In that case, the parts and components should only be controlled when peculiarly 
responsible for the specific features of an end item that produce a military or intelligence advantage', 


Partslco~~ponents that are not general purpose, or are not generally commercially applied, should fall 
within Tier 3 if they are: (1) specially designed for (i.e., used exclusively in) a defense article; and 
(2) peculiarly responsible for enabling militarylintelligence applications. In the area of integrated circuits, 
only those devices considered by the industry as either application specific ICs (JEDEC definition of 
an "ASIC") or "custom" ICs (an integrated circuit developed or produced to conform to a single 
customer's unique requirements) and are peculiarly responsible for enabling militarylintelligence 
applications should be controlled on the CCL and fall within Tier 3 when peculiarly responsible for the 
specific features of an item that produce a niilitary 01. intelligence advantage. Partslcomponents shol~ld 
not fall within Tiers 1 or 2, given their inability to make a militarylintelligence contribution without .first 
being incorporated into downstream products, systems or equipment. 


- -  - 


' Inconsequential characteristics such as radiation tolerance, quality screening, packaging, and temperature resistance 
should not be considered "peculiarly responsible" for the features of a military or intelligence end item and should 
not trigger control for semiconductors or integrated circuits. 
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Partslcomponents that are general purpose or generally commercially applied, including ICs that are not 
ASlCs or "custom" ICs, should be classified as EAR99. General purpose partslcomponents by 
themselves have no inherent military or intelligence capability; in addition, partslcomponents that are 
generally commercially applied are civilian in character and, hence, cannot by definition be peculiar to 
rr~ilitary or intelligence applications. 


Parts and components that meet the wide availability, con.trollability and broad foreign availability 
guidelines stated in the second policy principle above should fall under EAR99. 


Criteria for Controlling Technology and Software 


Software and technology should only be controlled within Tiers 1-3 to the extent they are peculiarly 
responsible for enabling a feature of an end item that provides a critical, substantial or significant 
military- or intelligence advantage. 


Software and technology that are general purpose or generally coniniercially applied should be 
classified as EAR99. General purpose software and technology by themselves have no inherent rr~ilitary 
or intelligence capability; in addition, software and technology that are generally commercially applied 
are civilian in character and, hence, cannot by definition be peculiar to military or intelligence 
applications. 


Software and technology subject to the EAR that meet the wide availability, controllability and broad 
foreign availability guidelines stated in the second policy principle above should fall under EAR99. 


Tier 1-3 controls should not apply to "use" technology, including technology that is the minimum 
necessary for the installation, operation, maintenance (checking) and repair of those items which are not 
controlled or whose export has been authorized. 


Definitions 


For purposes of the above architecture, TechAmerica believes that the terms parts, components and end 
items should be defined as follows: 


PartlComponent - An input, part, piece, subassembly or ingredient of an end item. 


End Item - A final combination of componentslparts, andlor materials in the form of a product, system or 
piece of equipment that is ready for its intended use (e.g., ship, aircraft, magnetometer, launch vehicle, 
marine acoustic system, milling machine). 
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Rockwell Automation also supports NAM1s (National Association of Manufacturers) overarching 
comments regarding this proposed revision as well, which include, but are not limited to the following at time 
of this submission: 


1. The control list should rellect an overarching review of the USML and not a stovepipe approach. 
2. Consistent Application of New Criteria 
3. Need to Focus on Core Items that Directly Contribute to an Item/Technology's Military value 
4. Need to Focus on Characteristics that Make the Technology or Item Unique in a Military Context 


With regard to specific Commerce Control List items, Rockwell Autoniation recommends the 
following changes related to specific ECCNs as the CCL review continues forward: 


PROPOSAL for Tier 3 
Eliminate Category 3A225 and replace with below: 


Frequency changers or generators having all of the following characteristics: 


a. Multiphase Low Voltage (1000V a x .  I 1500V d.c.) 
output capable of providing a power in the range between 40VA and 50 kVA, and 


b. Capable of operating at an output frequency over 800 Hz 


Remove the following criteria for control from the text 
Harmonic distortion as a criteria for control 
Frequency control better than 0.1  [0.2] % 


Components and software able to circumvent the above condi.tionlare controlled. 


The following would not be included in any Tier: 


Frequency changers or generators having all of the following characteristics: 


a. Multiphase Low Voltage (1000V a.c. 11500V d.c.) output capable of providing a power in the 
range below 40VA, and 


b. Capable of operating at an output frequency at 800 Hz and under during a sliding slot of 24 
hours are not controlled. 
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Remove the following criteria for control from the text: 
Harmonic distortion as a criteria for control 
Frequency control better than 0.1 [0.2] '10 - Absolute frequency limits are hard coded into 
the frequency changer firmware and are not regarded as user defeatable. 
Duty cycle limitation should not be used as control criteria since some exisling 
applications could be negatively impacted as they requlre longer than 24 hour duty. 
"Operational time atlabove a defined target frequency" (similar wording to duty cycle 
limitation) should also not be used as control criteria. 


Components and software related to above frequency changers or generators are not controlled. 


Rockwell Automation looks forward to providing corr~ments on future proposed regulatory changes 


as they become available with the understanding if the overarching policylsuggested guidelines are adopted 


specific ECCN criteria, as recommended above, should be removed altogether. 


Regards, 


Janet Reuter 
Director, Global Trade Compliance 








From: Larry Disenhof <larryd@cadence.com> 
To: PublicComments@bis.doc.gov 
Date: Fri, Feb 4, 201 1 10:03 AM 
Subject: Notice of Inquiry-CCL' 


Good morning, 


On behalf of the EDA Consortium and our export committee, I am submitting the attached letter in 
response to the Department of Commerce Advanced Notice of Proposed Rulemaking soliciting comments 
on how the CCL can be more positive and tiered. 


We appreciate the opportunity to provide our input on this important reform effort 


Sincerely, 


Larry Disenhof 


[cid: image002,gif@Ol CBC44E.78482BCOI 


Larry Disenhof I Group Director, Export Compliance and Government Relations 


P: +001.978.262.6350 M: +001.603.339.1154 www.cadence.com~http://www.cadence.com/~ 


CC: 


Page 1 ~ 
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Regulatory Policy Division 
AlTN: Notice of Inquiry -- CCL 
Bureau of Industry and Security 
Room 2705 
U.S. Department o f  Commerce 
Washington, DC 20230 


RE: Federal Register: December 9,2010 (Volume 75, No. 236) 
Commerce Control List: Revising Descriptions of Items and Foreign 
Availability 


Dear Sir or Madam: 


The Consortium Export Committee wishes to thank the Department of 
Commerce for the  opportunity to  comment on the advanced notice of 
proposed rulemaking which seeks public comment on how the descriptions of 
items controlled on the Commerce Control List (CCL) of  the Export 
Administration Regulations (EAR) could be more clear and positive, as well as 
"tiered" in a manner consistent with the control criteria the Administration 
has developed as part of the reform effort. The involvement of industry in 
the reform effort will ensure the resulting export control system is  
streamlined in a way that more effectively addresses national security 
concerns, while making the system more transparent and efficient for the 
government and regulated community. 


The notice also requests comments on the degree to  which a controlled item 
provides the United States with a critical, substantial, or significant military or 
intelligence advantage; and the availability of the item outside certain groups 
of countries. To this end, we will address the current ECCNs that most 
directly affect the EDA industry and technology. 
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The EDA Consortium Export Committee would like to thank the Department of 
Commerce and the interagency task force for the tremendous effort that has been done 
to-date in support of the Administration's Export Control Reform Initiative. The 
Consortium fully supports the  overarching goals of: 


A three tiered system comprised of items using a "positive l is t "  approach, describing 


controlled items using objective criteria rather than broad, open-ended, subjective, 
generic or design intent-based criteria. 


Creation of a "bright line" between the two current control lists (USML and EAR) to 


determine which l i s t  an item is  controlled on; 


o To this end, any part or component of the end item or equipment controlled 
in a Category that is common to  an item "subject to the EAR" should be 
under the export jurisdiction of the Department of Commerce. A part or 
component "is common" if it is interchangeable on a one-for-one 
replacement basis with an item "subject to the EAR" without more than 
minor adjustments or minor modifications to i ts  form or fit. 


The two lists are structurally aligned so that they can eventually be combined into a 


single list of controlled items 


Policy Principles 


Consistent with the Administration's goal of avoiding an overly broad and complex 


export control system, the Administration should adopt positive l ists that focus only 
on sensitive items that are susceptible to  effective control. 


Considerations that should inform the Administration's proposed criteria for placing 
items within the 3-tier control structure should include: 


o Products that are, or will become, widely available or accessible should be 
classified under EAR99 except under narrow and justifiable circumstances. 


o An application of  foreign availability that includes whether equivalent 
foreign items and capabilities exist, as well as the degree to which an item is 
available or accessible through commercial distribution outside the U.S. 


o The new export control system should comport with multilateral agreements 
and disciplines. 
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o Tier 1 should apply to items that have an inherent military character or to 
functions/capabilities that are peculiarly responsible for a military / 
intelligence application. 


o Tier 2 should apply to items found on the Wassenaar Very Sensitive l ist and 
Sensitive list. 


o Under the 3-tiered structure, items not found on the Wassenaar lists, as well 
as general purpose items should fall under Tier 3, if not classified EAR99 
outright. 


o Thus items for which companies hold CCATS or other rulings indicating AT- 
Level controls should be Tier 3 or EAR99. A general purpose item by 
definition should not be treated as "critical" or "substantial." 


o Items for which companies hold CCATS or other rulings indicating the 
products are EAR99 should continue to stand, and not be incorporated under 
any of the new Tiers. 


Specific to  our industry, the EDA Consortium Export Committee would like to  address 
four ECCNs and their corresponding technology classifications: 3D991, 3D003 and 
3A001.a.5.a and 3A001.a.5.b 


ECCN 3D991: "Software" specially designed for the "development", "production", or 
"use" of electronic devices o r  components controlled by 3A991, general purpose 
electronic equipment controlled by 3A992, or manufacturing and test equipment 
controlled by 3B991 and 3B992; or "software" specially designed for the "use" of 
equipment controlled by 3B001.g and .h. 


Electronic Design Automation (EDA) is  the formal name for a suite of software and 
related technology used by designers and engineers for the layout of electronic circuits. 
The EDA design process incorporates multiple steps from idea generation through "tape 
out" of a design that is  then translated by software/firmware within fab equipment to 
produce a chip or board. 


Core EDA products were decontrolled in the early 1990's. Companies within the 
industry received multiple CCATS listing these products under ECCNs 3D96G and EAR99. 
Beginning in 2004, in conjunction with a clarification to ECCN 3D003, BIS began 
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classifying EDA tools under ECCN 3D991. Taking a conservative approach, EDA 
companies have self-classified their suites of software tools under 3D991, even though if 
exported individually, many o f  the individual software components would be EAR99 
(database managers, GUI translators, design library files for EAR99 components such as 
memory, etc.) 


We take this broader approach in classifying software as 3D991/ 3E991, as 
fundamentally these classifications and EAR99 are both equally subject to  the level of 
restrictions described in the General Prohibitions outlined in Part 736 of  the EAR. To 
break the components out individually creates a bureaucratic structure that has zero 
affect on compliance practice or national security. 


We offer two proposals. The first is  t o  drop all current AT-level control items from the 
CCL. Again in complying with the end-use / end-user controls, and the General 
Prohibitions of Part 736 of the EAR, there is no fundamental difference in administering 
the export of these products versus EAR99. This will also serve to  align our control l ist 
with that of Wassenaar. 


'The second proposal we offer is t o  retain a modified ECCN 3D991/ 3E991, identified in 
Tier 3 of the new category structure. These ECCNs would be modified to include a 
statement that 3D991 does not control Electronic Design Automation software, and 
36991 does not control Electronic Design Automation technology. This would clarify 
what today is a confusing mix of 3D991, 3E991 and legitimate EAR99 classifications that 
exist within the EDA spectrum. By reclassifying EDA as EAR99 (as it had been prior to 
2004)) this also acknowledges the broad availability of this software that is being taught 
in universities and used in commercial settings worldwide. 


The resultant 3D991/ 3E991 would continue to control the design features of specific 
electronics controlled under 3A991. However, consistent with our overarching policy 
principles, parts/cornponents that today fall under 3A991 are by their nature general 
purpose and generally used in commercial applications, and should be classified as 
EAR99. 3D991 and 3E991 would be limited to  software and technology as it applies to 
the remaining 3A992,3B991 & 38992 entries. 


ECCN 3D003: "Physics-based" simulation "software" specially designed for the 
"development" of  lithographic, etching or deposition processes for translating 
masking patterns-into specific topographical patterns in conductors, dielectrics or 
semiconductor materials. 
Related Definitions: 1 .) Libraries, design attributes or associated data for the design of 
semiconductor devices or integrated circuits are considered as "technology". 2.) 
Physics-based' in 30003 means using computations to determine a sequence of 
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physical cause and effect events based on physical properties (e.g., temperature, 
pressure, diffusion constants and semiconductor materials properties). 


This ECCN is unnecessary as the application of this software resides solely in process- 
specific manufacturing equipment used to produce photolithographic masks that are 
already effectively controlled in category 3B. The cost of this equipment, coupled with 
the costs of supporting the infrastructure, i s  in the multi-millions of dollars, effectively 
limiting its availability. Furthermore, 3D003 technology is being taught in universities 
worldwide, providing a basis for foreign availability. 


ECCN 3E001: "Technology" according to  the General Technology Note for the 
"development" or "production" of  equipment or materials controlled by 3A (except 
3A292,3A98Ol 3A98ll3A991 3A992, or 3A999), 3B (except 3B991 or 38992) or 3C 
(except 3C992). 


IP  sold for reuse in chip designs by EDA companies is  currently restricted under ECCN 
3E001 if the technical attributes exceed certain limits. This IP includes commercially 
used building blocks such as Analog to  Digital Converters, and Digital to Analog 
Converters. The EDA Consortium recommends that the parameters that trigger control 
under 3E001 be increased t o  higher thresholds so that U.S. and European companies 
that produce the IP are not put  at a competitive disadvantage with the foreign 
competition that exists outside the Wassenaar countries. Here is one commercially 
available source for such IP in India: 
http://www.cosmiccircuits.com/adc-listing 


The Cosmic Circuits IP catalog contains several IPS which are 12-bit, 125MSPS ADCs, 
currently controlled under EU/US export regulations, section 3A001, 5.a.: 


3. a resolution of 12 bi t  with an output rate greater than 105 million words per 
second; 


As further evidence that the technical capabilities for these products exists worldwide, 
the EDA Consortium offers this example of a paper written in China: 
http://ieeexplore.ieee.org/stamp/stamp.isp?arnumber=05667791 


The current regulations restrict analogue-to-digital converters having any of the 
following: 


N.B.: SEE ALSO 3AlOl.ybn 
1. a resolution of 8 bit or more, but less than 10 bit, with an output rate greater 


than 500 million words pe r  second; 
2. a resolution of 10 bit or more, but less than 12 bit, with an output rate greater 


than 200 million words per second; 
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3. a resolution o f  12 bit with an output rate greater than 105 million words per 
second; 


4, a resolution of more than 12 bit, but  equal to or less than 14 bit, with an 


output rate greater than 10 million words per second; or 
5. a resolution o f  more than 14  bit wi th an output rate greater than 2,5 million 


words per second; 


The EDA Consortium believes that the current technical limits are outdated and 


recommends the following limits be implemented: 


Again, we at the EDA Consortium appreciate the tremendous work the Department of 
Commerce and inter-agency task force has invested in the reform efforts, and our opportunity 
to provide these comments on behalf of the EDA community. 


Resolution (bit) 


8 or more, but less than 10 
10 or more, but less than 12  


12 


more than 12, but equal o r  less than 


14 


more than 14 


Sincerely, 


Output rate (words per 
second) 
2000 million 


1000 million 


500 million 


100 million 


25 million 


Laurence K. Disenhof 
Group Director, Export Comp & Government Relations, Cadence Design Systems 
Chair, EDA Consortium Export Committee 








From : "Kay Morrell" <Kay.Morrell@kbr.com> 
To : PublicComments@bis.doc.gov 
Date : Thu, Dec 9, 2010 8:04 AM 
Subject: Notice of Inquiry--CCL 


Dear Mr. Moone y, 


This comment addresses confusion with ECCN ZB350.h and ECCN 28999 f ,  g, 
k, and n. Each of these subsectioris controls piping made from var-i~ous 
materials. The confusion is whether or not these subsect.ions also 
control the fittings for the piping. When we request ECCNs for fitti-ngs 
from manufacturers and suppliers, we receive varied responses with some 
including fittings made out of the materials listed for the piping ulider 
ECCNs 2B350 or 2B999 and others listing them under EAR99. 


Thi.s confusion may arise from the fact that ECCN 2A292 specirically 
lists piping and fit.tings in its description. This could lead one to 
reason that if BIS has specifically listed fittings in one ECCN, but not 
in another, then it must be the Government's intent to leave fittings 
out. of ECCNs 28350 and 2B999. However, when we have posed this questioli 
in conversations with BIS licensing officers, one corrmon response is 
that fittings are nothing more than shorter pieces of piping and 
therefore they should be treated as piping when determining ECCNs. 
While this unpublished direction from the licensing officers is not 
Likely to be a problem when dealing with ECCN 2B999 items, there co111d 
be serious consequences for ECCN 2B350 items. 


We would reconmend that the descriptions in ECCN 2B999 f, g, k, ant l  11 be 
altered to include fittings in the list. of items controlled under those 
subsections if that is clearly the Government's intent. If they are not 
meant to be included under this ECCN, please ir~clude an explanatory note 
that states that fittings are not included. We understand that BIS may 
not be able to unilaterally alter the language in ECCN 20350.h, but 
perhaps a note could be included to indicate whether or not t.his 
subsection is intended to include fittings that meet the same par-amet-ers 
as the piping. 


Kay Morrell 


Counsel, International Trade Compliance 


KBR 


2451 Crystal Drive 


AI lington, VA 22202 







Office: (703) 526-7641 


Mobile: (571) 212-5968 


Kay.Morrell@KBR.corn <mailto:Kay.Morrell@KBR.com> 


NOTICE: This email, including any attached files, may contain attorney 
work product and/or confidential and/or privileged information tor the 
sole use of the intended recipient(s). Any review, use, distribution or 
disclosure by others is strictly prohibited. If you are not the 
intended recipient (or authorized to receive information for the 
recipient), please contact the sender by reply email and delete all 
copies of this message. 


This e-mail, including any attached files, may contain confider~tial arid 
privileged information for the sole use of the intended recipient.. Any 
review, use, distribution, or disclosure by others is strictly prohibited. If 
you are not the intended recipient (or authorized to receiv~ infor~rlation for. 
the intended recipient), please contact the sender by reply e-mail and delete 
all copies of this message. 








The Laser and Electro-Optics Manufacturers' Association


LEOMA


February 7, 2011


VIA E-MAIL
Timothy Mooney
Office of Exporter Services
Regulatory Policy Division
Bureau of Industry and Security
Department of Commerce
1401 Constitution Avenue, NW
Room 2705
Washington DC 20230


Attn: Notice of Inquiry - CeL


Dear Mr. Mooney:


123 Kent Road
Pacific.a CA 94044
650359-3905
Mail@LEOMA.com


On behalf of a consortium of U.S. laser manufacturers, LEOMA is pleased to present
these comments in response to the Bureau of Industry and Security's request for public
comment in Federal Register, vol. 75, number 236, page 76664, December 9, 2010. This
consortium includes some of the largest manufacturers of lasers, including Coherent Inc.
IPQ Photonics Corporation, IDS Unipbase Corporation and Newport Corporation,
representing combined sales of over $1 billion.


The goal of this letter is to comment on the proposed "tiered" system for the Commerce
Control List (CCL), to suggest updated controls for consistency with developing
technology and foreign availability, and to increase the clarity of section 6A005 of
Category 6 of the CCL. LEOMA has strong concerns regarding any possible
classification of 6A005 as Tier 1. We believe it is not justified and we present the reasons
why a combination of Tier 2 and Tier 3 are appropriate classifications for 6A005.


It has been five years since the last major revision of laser export controls, and the
technology has advanced considerably during that time. In particular, the commercial
availability of lasers offered by manufacturers located within Wassenaar countries has
proliferated, and the capability of Chinese and other oon- Wassenaar laser manufacturers
has increased very significantly, such that many lasers that were not commercially
available outside Wassenaar countries five years ago are now readily available.


LEOMA Comment on Notice of Inquiry - CCL



mailto:Mail@LEOMA.com





We thank you for your attention to our comments, and remain at your disposal to answer
any questions you may have.


Sincerely,


~;YVJ
Executive Director


Enclosures: Comments
Appendix I-Foreign Availability Non-Wassenaar Countries
Appendix II-Foreign Availability Wassenaar Countries
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I. Comments on "Tiering" of Items on CCL:


LEOMA proposes that ECCN 6A005 be considered Tier 2 or Tier 3 for the following
reasons:


A. Placing 6A005 in Tier I will imperil the cooperative enforcement of export
controls among nations participating in the Wassenaar Arrangement: Unilateral
export controls are not in our country's interest. Unilateral export controls would
undermine our industries' competitiveness on the global stage, and would be far
less effective than the multilateral Wassenaar Arrangement in keeping dangerous
items from the hands of our potential enemies.


Placing 6A005 items in Tier I would be a dramatic tightening off the current
controls, which allow any Wassenaar country to export lasers freely to another
Wassenaar country without license. Yet we have seen time and time again that
any such "rollback" - tightening of the controls - is firmly opposed around the
table at Wassenaar. Putting this proposition forward at Wassenaar is not only a
recipe for certain failure, it would engender further hostility toward future
propositions that the U.S. puts forward.


B. Lasers have significant foreign availability: Virtually all lasers, components and
optical equipment manufactured in the United States are currently manufactured
in volume with the same performance criteria in Germany and/or Russia and/or
Japan and/or the U.K., and many are manufactured in a number of other
Wassenaar countries as well. As a result, such lasers, components and optical
equipment should fall under Tier 2. Further, many lasers, components and optical
equipment controlled by 6A005 are available in non-Wassenaar countries, which
items should fall under Tier 3.


LEOMA has conducted a preliminary survey of lasers available outside of the
United States. Those available in Wassenaar countries are in Appendix 2 and
those available in noo- Wassenaar countries are in Appendix I.


We also note that LEOMA members have non~U.S. subsidiaries which developed
some of the laser technologies outside of the U.S. but produce them or crucial
components for them in the United States. For example, IPG Photonics developed
CW and pulsed high power fiber lasers controlled under 6A005 in Russia and
Germany; they are manufactured there and now in the in the United States.


C. Items in 6A005 do not meet the criteria for Tier I items: Tier I items are:


"(a) weapons of mass destruction (WMD), (b) WMD-capabie unmanned
delivery systems; (c) plants, facilities or items specially designedfor
producing or using WMDs, special nuclear materials or WMD-capable
unmanned delivery systems; or (d) items almost exclusively available from
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the United States and which provide a critical military or intelligence
advantage to the United States".


Items controlled under 6A005 are intended for commercial or research use, and
not for WMD. Generally, lasers are industrial tools used to treat materials, for
example by marking, drilling, cutting, welding, annealing and brazing them.
Lasers also find countless uses in everyday commerce, for example by measuring
stress in airplane wings and bridge structures, by texturizing the surfaces of hard-
disk drives for computers, and by creating the plates to print newspapers. Lasers
are essential tools in science, from fusion research to astronomy. And surgeons
use lasers to restore patients' eyesight, to destroy cancerous tumors, and to make
incisions no scalpel could attempt. These lasers are not candidates for WMD-
capable unmanned delivery systems.


To the best knowledge of the LEOMA members, the lasers controlled by 6A005
were not specially designed for producing or using WMDs, special nuclear
materials or WMD-capable unmanned delivery systems.


As explained above, almost all of the items controlled by 6A005 are available in
Wassenaar or non-Wassenaar countries, and therefore Tier 1 is not an appropriate
classification for 6A005, because they are not "almost exclusively available" in
the United States. Further, it certainly cannot be the case that every controlled
item in 6A005 provides a critical military or intelligence advantage to the United
States. Therefore, LEOMA submits that it would be arbitrary and unnecessary to
treat the entire 6A005 list as Tier 1.


LEOMA suggests that if there are specific items controlled by 6A005 that provide
a critical military or intelligence advantage to the United States and are available
only in the United States or that meet criteria a, b or c of Tier 1, that the
Administration highlight those items for a discussion regarding special treatment
and control.


D. 6A005 Items Are Not on the Sensitive List or Very Sensitive List of the
Wassenaar Treaty: The items controlled by 6A005 are on the Basic List of dual
use items under the Wassenaar Arrangement. Not one item in 6A005 is on the
Sensitive List or Very Sensitive List. This supports the argument that 6A005 is
not appropriate for Tier 1 classification. LEOMA submits that the complete
absence of any 6A005 item on the two special Wassenaar annexes is compelling
and objective evidence that 6A005 items do not provide a critical military or
intelligence advantage to the United States or any of the other treaty countries.


E. It is contrary to the Goals of the Administration's Export Control Initiative to
Require Licenses on Current 6A005 Items to most Wassenaar Countries: The
Administration is urged to not arbitrarily or unnecessarily classify all 6A005
items as Tier 1. Currently, most 6A005 items are controlled for National Security
reasons and do not require a license to be exported to most Wassenaar Countries.
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However, if al16A005 items are classified under Tier 1, they would require a
license to export them to Europe, Australia, South Korea and Japan. Treating
6A005 items as Tier 1 would substantially increase the burdens on U.S. exporters,
reduce U.S. exports at a cost of hundreds if not thousands of U.S. jobs.
Moreover, it would benefit foreign competitors and provide incentive to use non-
U.S. production facilities. As noted above, most items currently are or can be
manufactured in Germany, the U.K., Russia and/or Japan. Any increase in
controls on items in 6A005 should be justified by the Administration, rather than
putting the onus on industry to explain the absence of critical military or
intelligence significance.
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D. Proposal for Revised Text of 6A005


LEOMA respectfully suggests the following revisions to 6A005 based upon our
comments in support of Tier 2 and Tier 3 classification for 6A005 (proposed changes are
in italics):


6AOOS (somewhere in the introductory paragraphs)


All controls in 6A005 are Tier 2 unless explicitly specified othenvise.
There are virtually no lasers manufactured in the United States that cannot be
duplicated in Germany and/or Russia and/or Japan and/or the U.K.


0.6.0.1.0. 'Wall-plug efficiency' exceeding 12% and output power exceeding 200 W; or
O.6.0. 1.b. Tier 3. 'Wall-plug efficiency' exceeding 12% and output power exceeding
100 W; or


At least one Chinese manufacturer offers a 200-W fiber laser with M2 < 1.2:
• Raycus 200 W Fiber Laser datasheet in Appendix 1


0.8.0. Output wavelength exceeding 1,555 nm and output power exceeding 30 W
a.8.b. Tier 3. Output wavelength exceeding 1,555 nm and output power exceeding 1 W


At least one Israeli manufacturer offers a 30-W fiber laser with wavelength greater
that 1,555 run:


• OptiSiv CWFL 1550-10
• OptiSiv CWFL 2000-30


b.3.h.1.o. Output energy exceeding 12.5J and ''peak power" exceeding 1250 MW; or
h.3.b.1.h. Tier 3. Output energy exceeding 1.5J and "peak power" exceeding 150 W; or


At least one Chinese manufacturer offers a green Q-switched Nd:YAG laser capable
of producing 12.5 J and 1250 MW at 532 om, and therefore exceeding the current
control limits of 1.5J and 150 W:


• BeamTech SGR Extra 25 datasheet from BeamTeeh website included in
Appendix 1
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b.6.b.l.a.lo "Peak power" exceeding 2500 MW
b.6.h.1.a.2. Tier 3. "Peak power " exceeding 100 MW


At least one Chinese manufacturer offers a Q-switched Nd:YAG laser capable of
producing 2500 MW of peak power at 1064 run, and therefore exceeding the current
control limit of 100 MW peak:


• BeamTech SGR Extra 25 datasheet from BeamTech website included in
Appendix 1


h.6.h.2.a.l. "Peak power" exceeding 2500 MW
h.6.b.2.a.2. Tier 3. "Peak power" exeeeding400 MW
h.6.b.2.d.l. Output energy exceeding 25 Jper pulse; or
b.6.b.2.d.2. Tier 3. Output energy exceeding 4 J per pulse


At least one Chinese manufacturer offers a Q-switehed Nd:YAG laser capable of
producing 2500 MW of peak power and 25 J per pulse at 1064 run, and therefore
exceeding the current control limit of 100 MW peak and 4 J per pulse:


• BeamTech SGR Extra 25 datasheet from BeamTech website included in
Appendix I


e.lob.l.a. Average or CW output power exceeding 1.5 W;
c.I.b.l.b. Tier 3. Average or CW output power exceeding 1W;


Several manufacturers - one in China, one in Belarus ~ offer tunable lasers in this
spectral range that exceed the current I W control.


• BeamTech SGR series datasheet in Appendix I
• Solar OPO datasheet in Appendix 1
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d.J.b.J. Wavelength a/less than 1,400 nm and
d.J.b.J.a. average or CWoutputpower, exceeding 30 W;
d.J.b.J.b. Tier 3. Wavelength a/less than 1,400 nm and average or CW output power,
exceeding 15 W


There are several multimode diodes in this spectral range, available from at least two
Chinese manufacturers that exceed the current 15~Wcontrol level:


• HTOE FLMM-0980~9*I-022W 22 W datasheet in Appendix 1
• HTOE FLMM·0808-9* I-025W 25 W datasheet in Appendix I
• BWT K81DA4C~30.00W~FS 30 W datasheet in Appendix 1
• BWT K98SA3F-25.00W-R 25 W dat.sheet in Appendix I
• BWT K98DA4C-30.00W-FS 30 W datasheet in Appendix I


d.J.b.2. Wavelength equal to or greater than 1,400 nm and less than 1,900 nm and
d.J.b.2.a. average or CW output power, exceeding 8 W;
d.l.b.2.b. Tier 3. average or CW output power, exceeding 2.5 W;


There is at least one product available from a Chinese manufacturer that exceeds the
current 2.5-W control level:


• HTOE FLMM·1450·9 8 W datasheet in Appendix 1
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Ill. Comments on How to Make CCL More Clear and Positive


Because one of the goals of export -control reform is to "reflect internationally accepted
standards," we propose that the following note be added to the introductory notes of
6A005:


6. Measurement of "laser" wavelength in 6A005 shall be consistent with ISO
13695; measurement of "laser" power, energy, and temporal characteristics
shall be consistent with ISO 11554.


Several paragraphs in 6A005 differentiate between "single transverse mode" and
"multiple transverse mode," but neither term is defined, leading to ambiguity and
confusion. For greater clarity, we propose that the following note be added to the
introductory notes of 6A005:


7. Any "laser" producing a beam whose measured M-square (M1
) value is less


than 1.2 is defined as producing a "single transverse mode" output. Any laser
producing a beam whose measured M-square value is equal to or greater than 1.2
is defined as producing a "multiple transverse mode" output. The measurement
of M-square shall be consistent with ISO 11146.


Again for the purpose of increased clarity, we propose that the following be added
immediately after paragraph b.6.b.l.b.2.:


Note 1. Some "lasers" (e.g., Q-switched Nd: YAG "lasers'~ can be excited by a
continuous source or by a pulsed source. The wording of paragraphs b.6.b.1.b above,
and b.6.b.1.c. and b.6.b.1.d. below, is intended to place different controls on pulse-
excited "lasers" (b.6.b. 1.b.) and on continuously excited "lasers" (b.6.b.1.c. and
b.6.b.l.d).
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JK Fiber Lasers
A range of ytterbium industrial fiber lasers
for rack mounting


The JK Fiber Laser Range provides the ultimate laser solution for
industrial applications. Offering absolute power and control, they
combine ease of integration, a powerful user interface, patented
processing technology and an integrated range of processing tools.


o SOW ~400W CW output powers


o TEMoo M2<1.1, single mode fiber beam delivery


o Range of Cutting and Welding Heads


o FiberView™ software Graphical User Interface


o Patented Back reflection protection


o Easyintegration and interfacing


o High reliability, zero maintenance system


o FiberPiercenl peak power enhancement option


o Fast modulation and Pulse Shaping


o Applications and sample support


~JK',...... •• Fiber Lasers
•







Fiber lasers for Industrial Applications
In the JK range of Fiber lasers, GSr Group offers the advantages of fiber lasers including single-mode beam quality, high
efficiency, compactness and simplicity. Furthermore, drawing on the experience of our lamp~pumped JKlaser range
we can deliver these as a truly industrial package, with applications support, sample processing and a range of beam
delivery options.


Performance Data
Model JK50Fl I JKHlOfL JIQOOFl I JK300FL I JK400Fl


AVer.lge Qulpm Power (W) 50 I 100 200 I 300 I '00
Opeatilng Modes CW,Modulated and Peak (IN and Modulated


power enhancement


Output power range 20-100% I 10-100%


long term Output power stability +/-l.5%typlcal (+/- 3% specifi€d)


Wavelength (nm) 1080+/10


Unewidth (nm) <2
Polarisation Un-P0t2rised


Modulation Ca~bi1ity Unlimited Pulse Shapes, Ramping. ProcessCyde


Min. Rise / FallTIme (1lS) 5
M~x. Modulation Frequency (kHz) 50
Max. Peak Power (W) 100 I 200 I 200 I 300 I '00
Rber Optic Beam Delivery


OuputRberType I Single Mode


Beam Quality I TEM,.,M'<U


General


Electrical


Electrical Supply (Hz) I 100 - 264 VAC/47 - 63


Power t:Or'lsumption~(Wl I 250 I 400 I 800 I 1200 I 1600
Physical


Height- Aircooled I 6U I 6U I 6U I 7U I -
Height-Water Cooled I 4U I 'U I 4U I 5U I 5U
Environment I Cooling


AmbientTemperature - Air Cooled rCl 5-35 I 5-25 I -
Max-Water Temperature / Pressure rClBar) 25/6


Max. Humidity 85% RH@ 20~C. 50% RH @ 40~C, r'lon-condensing


Interface


Standard Interfaces I Serial RS232, Parallel- Machine Interface


>;Jlmm


""'"
\~ ~-. .
~-~"


,-
~


Dimensions in mm (inches)
1U::= 44.5mm (1.75")


ProouCl Code Selection Guide-I JK200Fl 1-1""' EVW I rl-b.< 5RWE
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Single Mode Fiber Lasers


for Industrial and Scientific Applications


•







lPG's Single Mode Fiber Lasers Advantages


lPG's YlR-8M Series represents a break-through genera-


tion of diode pumped single mode CW Ytterbium fiber


lasers of near infrared spectral range [-1070nm) with a


unique combination of high power, ideal beam quality, fiber


delivery, high wall-plug efficiency, compactness and relia-


bility.


These lasers possess a reliability that is unmatched by con-


ventional solid state or gas laser. Selectivity of operating
wavelengths, ultra-low amplitude noise, high stability and


ultra-long pump diode lifetime completes an impressive list


of advantages of this modem fiber laser system. The YLR-


8M Series was developed to meet fast growing demand of


industrial, R&D and medical markets for a compact,


robust, turnkey and maintenance-free solution that can be


easily integrated into an industrial manufacturing system.


scientific experiment, CEM machine or an automated pro-


duction line.


Main Features:
v- 10W to 2kW Output Optical Power
V- TEMOO (M2<1,1 J Beam Guality
V- Over 25% Wall-Plug Efficiency
V- Maintenance Free Operation
V- Compact 'Plug & Play' Design
V- Ail'"or Water Cooled Versions
V- Estimated Diode Lifetime> 100,000 hrs
V- Single Mode Fiber Delivery
V- CW or Modulated Operation
V- Extended Warranty Program


YLR-2rosM 200W cw Rber Laser


Practical and convenient front panel interface and


RS232 or parallel and analog interfaces easily allow you


to integrate this fiber laser to your setup. Each laser is


provided with an integrated single-mode fiber delivery


cable. of customer selected length. terminated by state-


of-the-art output collimator or by industrial QBH-con-


nectar.


Users can customize the YlR-SM Series to meet their


requirements by selecting output power. wavelength,


polarization. delivery fiber length, cooling method and


computer interface. All YLR Series laser systems are


factory sealed so there is no need for alignment or


maintenance. The laser system plugs into a standard


power line, and can operate immediately. An another


attractive features are no warm up time [laser could


operate from ~cold· start immediately) and ability to


directly modulate laser up to 50kHz.







Typical Specifications


Optical Parameters


Unit YLR-50 YlR-100 ytR-200 YLR-50o-SM YLR-100Q.SM
Nominal Output Power W 50 100 200 500 1000*
Mode of Operation CW DC directly modulated
Beam Quality M' <1.05 <1.05 <1.1 <1.1 <1.15
Linewidth nm <2 <3 <3 <4 <5
Polarization random* * random* * random * * random*'" random
Output Power Stability % +/-2 +/-2 +/-2 +/-2 +/-2


Electrical Parameters
Unit YLR-50 YLR-100 YLR-200 YLR-500-SM YLR·100D-SM


Electrical Requirements VAC 11Q-230 110-230 110-230 180-250 360.520
Typical Power Consumption W 200 400 800 2000 4000
Standard Interfaces Digital I/O. Analog
Direct Modulation kH, 0·50 (]-50 (]-50 (]-5 (]-5


General Parameters
Unit YLR-50 YlR-100 YLR·200 YLR-5QD-SM YLR-100o-SM


Cooling Method * * * VAC air or water air or water air or water water water
Cooling Water Temperature Range 'C 20-30 2D-30 20-30 20-30 20-30
Dimensions (W x H x OJ om 3RU 19" 3RU 19" 4RU 19" 6RU 19" 60xBOxBO


Weight kg 25 30 40 50 150


• ~ power up to 2kW available Of!request with single mode lTEMoo] output. Please contact IPG Photonics with)l)Ur requirements.
*. Unear polarization is available on request fur up to 500W output pcr.o.-el:
* •• Customer can select cooling method.


Leeal notices: A!lllrtlli.u:t information is beli1!ved to be accurate and is subject to change lMtNJut notice. Information contained herein shal
legaly bm PG mlly n it is specilh!1Iy inc:orporm:ed into the terms and condDcr<s of a sales ~ Sane specific oombinations of options
may not be awilable. The user essumes al risks and Iiabiity v,hatsolM!r in ~ wictl use of c produa: 01"iIs cpp5a!tiDn. IPG.!PG
Photonics and ro Rlatcri::s logo are lrl!demarks of FG RJot.trob ~ CdJertrndemarl:s are property d: ttEi- respediw! Idders. g
IPG RJot.trob ~ AI rights reserved







IPG YLR Lasers Offer Versatility and Ease of Integration


YLR·2(JO-SM laser integrated with a scanner
in an engraving machine


Due to small spot sizes of down to 10 !-1m, the heat


affected zone stays small and fine contours are able to


be cut. Precision spot and seam welding applications


for all metals are dona with either direct optics or


galva scanning heads.


Depending on needed spot diameters. working dis-


tances and material properties, lPG's single mode


YLR-SM lasers cover all applications of precision spot


and seam welding applications in fine mechanics.


electronics and medical device industries.


Compact in size, user-friendly, highly reliable, and


broadly versatile, lPG's diode-pumped fiber lasers


bring revolutionary solutions to multiple applications.


Depending on output optics used, spot siles of less


than 10 IJm can be achieved by keeping focal lengths


of more than 200 mm. This leads to large working


areas for galvo scanning systems and user-friendly


long working distances. Already 5G-100 W output


powers at 1G-20 IJm spot size is enough for fine


cutting applications such as cutting of coronal stents


or hole drilling.


IPG single mode fiber lasers can be quickly integrated
into a variety of different work stations including
robots, cartesian co·ordinate systems and high speed
scanners. These units can be provide with integrated
collimators or plug and play connectors that plug into
available standard beam delivery systems. In many
cases the lasers can replace conventional Y/Ji3 and
gas lasers on existing work stations to allow the user
to take advantage of the tremendous reliability and
cost savings that this technology offers. For new
systems, IPG can recommend an integrator from a
long list of qualified system integrators familiar with
our technology.


~ " I""·••••••••
~·I.-: J


Yl.R-1 CCDSM 1kW fiber laser integrated in a cutting cell







Flexibility for a Variety of Applications


CiJppar cnntacts we/ding sample


On Gutting applications, single mode fiber lasers are uti-


lized for precise cutting of very delicate structures such


as stents, silicon wafers. surgical knifes as well as thick-


er materials at the higher power levels. Because of the
high f1uence, only possible with single mode fiber lasers.


combined with long standoff distance fiber lasers are


achieving speeds and heat profiles never before achieved


with laser processing. When operating in the modulated


mode, these lasers are ideal for producing small holes at
a rapid rate. For example, 50 micron holes in .012-


Titanium at a rate of 300 holes per second with a 600


Watt single mode fiber laser. In drilling holes required by


the printing and engraving industries, single mode fiber


lasers have become the dominant technology achieving


pl'ecise holes at rates above 100 kHertl.


3D stereo-lithography samples


Single mode fiber lasers have gained rapid acceptance on


a large variety of welding applications including batteries.


medical assemblies, fuel cells, wire welding, flexures for


hard disc drives, and thicker assemblies such as trans-


mission components where deep narrow welds are
required, The optimization is very rapid as these lasers


can operate in a continuous mode or a modulated mode,


with no spot size change over the 100..f,.105% dynamic


operating range. The low divergence allows for long work-


ing distances that makes focus control very forgiving and


repeatable. On single spot welds, the pulse duration can


be set from a few microseconds to continuous operation
and operate up to 50 kHertz. The control of both spot size


and heat control cannot be matched by any other indus-


trial matel'ial processing laser.


Precise stant cutting by YLR-2CXJ.SM


Fiber lasers are also used extensively by OEMs offering


sintering machines to produce three-dimensional parts
from metal powders. On this application the consistent


QN power that can be focused to a ver-y precise spot


size (in case of single mode laser down to -10 micron) is


ideal for manufacturing very precise parts while minimiz-


ing the powder consumption. IPG' s YLR series has been


widely deployed fol' this unique application over last few


years.







The Power to TransformTlot


IPGPhotonics Corporation IPG Laser GmbH


World Headquarters EuropeanHeadquarters


50 OldWebster Road Siemenstrasse7


Oxford,MA 01540 USA 0·57299, Burbach,Germany


+1 50B 373 1100 • +1 SOB373 1103 (fax) +4927364420 100 - +4927364420 160 [fax]


USA • Germany _ Russia iii Italy. Japan _ India _ UK >:i China [j Korea


sales.u~ipgphotonics.oom sales.europe@jpgphotonics.oom


lI'.r••·.wipgphotonics.oom


Distributors worldwide
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The TRUMPF Group ranks among the world's leading manufac-
turers of laser and production technology. Our innovations set
the standard in the development of laser technology. machine


tools and power tools for sheet metal fabrication, and medical
technology. Our customers have relied on the superior quality
of our technical solutions since 1923. Today's TRUMPF Laser
GmbH + Co. KG began in 1971 in Schramberg, Germany, with
the development of a solid-state laser. This was followed in 1985
by TRUMPF's first COI laser with a power of 1 kW. Today, we
are the technology and world market leader in industria! lasers
and laser systems. We continually develop new processes and
increasingly powerful laser sources and systems, and consistent-
ly apply these developments to innovations targeting our cus-







tamers' requirements. You can count on us for all of your pro-


jects. Our comprehensive services include feasibility studies


performed in our application lab9ratories, laser processing and


design consultation, and formulating a start-to·finish concept


for your plant. Even if you just want information about a new


focusing optics ~ we speak your language.







The


rounder.


The laser is the most universal tool available for cutting, welding,
marking, drilling, coating. hardening, and performing structural
processing work on surfaces. A laser operates without contact.
and with no wear and tear. Therefore, the heat-affected zone
and component distortion produced by lasers is extraordinarily


small. Refinishing work is usually unnecessary.


TRUMPF lasers have the fle;dbility to be used in a variety of appli-
cations, allowing for short processing times with optimum
processing quality. Precision and a high level of automation go
hand in hand when using amplified light.


Lase, cuWng, from thin 10 !hick.
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TRUMPF lasers have proven themselves ten thousand times
under today's toughest manufacturing conditions and in a wide
range of industries, including automotive manufacturing, auto-
motive supply, aerospace, electronic entertainment media, pre-
cision mechar'lics, and medical technology. Lasers are used for
processing a wide variety of products, including car bodies, trans-
mission, exhaust and control system components, sensors, tubes
and profiles, electronic components, and solar cells. Our lasers
repair and coat tools and molds, and can mark anything from
pacemakers to apples.


Narrow, high-slrength loser weld seams.







Filigree spot welds,


Everything from a single source.


When you use TRUMPFlasers, you benefit from our decades
of practical experience in all laser-related fields. With TRUMPF,
after all, you get it all from a single source - everything from
laser units, beam guidance components, and focusing optics,
to software and complete systems_ Our components can also
be adapted to every iob and easily integrated into your plant
setup.


Creating lhesmalieSl of holes with the highest predsion.


SelVice right from the start.


Our service begins even before you decide to buy a laser or laser
system. We maintain application laboratories worldwide,
where we can determine the feasibility of your desired applica-
tion and show you what laser technology can do for your pro-
duction processes. It goes without saying that - even after you
purchase a TRUMPFlaser - our application specialists will con-
tinue to assist you with application technology, incorporating
lasers into component design and optimizing your production
sequences_
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TRUMPF CO2 lasers:


Efficient


economical.


CO2 lasers have been used for decades as the standard tool for processing an enor-
mous variety of materials efficiently and economically. Worldwide, over 16.000 of our


beam sources are used day in and day out, providing reliable service for cutting,
welding, or surface treatment of two and three-dimensional workpieces.







Easy integration.


Their compact, sturdy design and open interface architecture
make it easy to integrate TRUMPFCOl lasers into production
systems. They can even be used on moving machine assemblies.
Our lasers deliver top-notch quality and a high level of produc-
ti~ity.


Versatility.


The TRUMPFportfolio consists of TruFlow fast axial-flow lasers
and TruCoax diffusion-eooled lasers. Their broad range of out-
put options and outstanding beam characteristics make it easier
to optimize the beam source with respect to your production
process.


lasers in the lower olItput range pro~ide an economical means
of cutting thin sheet metal and non-metal materials such as
wood. paper, or plastics. and are also suitable for melting glass
or perforating ceramic substrates. COl lasers with outplIt


greater than 2 kW may be used to cut 2-D or 3"0 sheet metal
components and for welding tubes, profiles, and components
of transmissions or exhaust systems. lasers in this perfor-
mance class are also the preferred choice for applying or
melting down anti-abrasion layers.


TruFlow lasers in the highest output range, from 12 to 20 kW,
may be used for reliable welding of thick sheet metal in
applications such as shipbuilding, construction machinery, or
the production of transmission components for commercial


vehicles.
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TruFlow:


One series,


applications.
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TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow
700 1200 1500 2000 2700 3200 3600 4000


laser power 700W 1,ZOOW 1,SOOW 2,000 W 2,700 W 3.200 W 3.600W 4,OOOW
Beam quality K (M') 0.6 (1.67)' 0.6 {l.6]}' 0.6 (1.67)' 0.60·67)' 0.6 (1.67)' 0.6 (1.67)' 0.6 (l.G7)' 0.5 (Z.O)'
Nominal power
consumption' 23 kW 23kW 23 kW 27kW 34 kW 36 kW 42 kW 44'W
Dimensionsbeamsource
Length 1.18Smm 1,185mm 1,185mm 1,185mm l,185mrn 1.185 mm 1.185 mm l,185mm
Width l,150mm 1,150mm 1,150mrn 1,lSOmm 1.150 mm 1,150mm 1,150mm 1,150mm
Height 650 mm 650 rom 650 rom 650 mm 650mm 650 mm 650 mm 650 mm


TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow
5000 6000 7000 8000 12000 15000 20000


Laserpower 5,000 W 6,000 W 7,000 W 8,OOOW 12.000W 15,000 W ZO,OOOW
!learn quality K (M') 055 (1.82)' 0_55 (182) 0.55 (l.82)' 0.52 (1.9) 0.26 (3.8) 0_24 (4.2) 0.22 (45)
Nominal power
consumption' 55kW 68 kW ""W 105kW 120 kW 155 kW 200 kW
Dimensionsbe.omsource
Length 1,185 mm 1,185mm 1,185 mm 1,185 mm 1,665 mm 1,665 mm 1,665 mm
Width 1.150 mm 1,150 mm 1,150 mm 1,150mm 1,524 mm 1,524 mm 1,524 mm
Height 650mm 650 mm 650 mm 650 mm 1,100mm 1,100mm 1,100mm


Valid for all laser types above:


Wavelength 10.6 Ilffi (further mOle on demand)
'The HQlase",havea beamquahtyof K ~O 9 resp.
M' a 1.1.Theirlaserpowerisapprox.10'IIi Ower


Output stability. than thestatedvalues.
according 10the nominal power: ±2% 'Laserwithout coolingsystem,
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TruFlow Series lasers offer you the highest level of availability
and productivity - qualities that remain reliable even under
the toughest production conditions. Output is available be-
tween 700 and 20,000 W, a range covering an immense array
of applications. TruFlow lasers generate smooth cutting edges


Leser welded transmission component.


at high advance speeds and narrow cutting kerfs. They can also
be used to create narrow welded seams with a small heat-
affected zone, thereby maintaining a very low thermal load on
the component.
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Welding and cutting of tube; and profiles.


Universal and specialized.


The modular construction of the entire series lets you tailor
your TruFJow laser specifically to your application. Its wide
range of output options allows you to select the beam para-
meters required for a given application. In addition to its
standard lasers for cutting and welding, TRUMPFalso offers
solutions tailored to specific tasks within an application, such
as lasers with especially high focusabilfty, or beam sources that
can be optimized for specific surface applications.


Powder co~tjng of a die-forging tool.
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Compact, reliable, robust.
The compact, square design of the TruFlow laser resonator
maximizes resonator length. allowing you to optimize beam
characteristics, while minimizing overall dimensions. All major
resonator components are water-cooled and offer a high level
of thermo-dynamic stability, ensuring that TruFlow lasers are
up to the challenge of the tough conditions of day-te-day
industrial operations. TruFlow lasers afe extraordinarily reliable.
even on moving machine assemblies.


Efficient.
TruFlow lasers utilize only capacitive high-frequency excitation.
It is the cleanest and most reliable form of laser excitation,
providing high efficiency, constant beam parameters, and
excellent laser output control.


Since it is magnetically suspended, the turbo radial blower is
not subject to wear and tear, and is virtually maintenance-free.
By continuously recirculating the laser gas, the blower provides
high efficiency cooling and a high level of overall laser value.
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Readily mixed.
Instead of using individual gas bottles, you can also use a
premix gas bottle.


Easy operation.
All TruFlow lasers are run from the same control unit, and can
be operated using an intuitive user interface. For integration
into a higher-level production system control, the laser control
unit is available with Profibus interface, or with al1al09 interfaces
for laser power and pulse frequency. For the ease of operation,


the control reminds you of any maintenance interval that might


come up.
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TruCoax:


High performance,
"


little package.


-=---~---


I
I


--------- ---


• LASER
, I TruCoax lOOO - •


Laser power
Beam quality K (M')
Nominal power consumption 1


Dimensions beam source
length
Width
Height


Valid for all laser types above:


Wavelength
OutplIt stabilrty,
according to the nominal power
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TruCoax 1000


I,OOOW


0.9 (1.1)
2.0kW


UOOmm
430mm
320 mm


10.61Jm


,2%


TruCoax 200Cl


2,000 W
0,9 (1.1)
33 kW


1.840 mm
500mm
540mm


1 loser without cooling ,,,,!em,







Our TruCoax COllaser is diffusion-cooled and provides a high
level of beam quality at a laser power of up to 2,000 w.


TruCoax lasers are so compact that they can easily fit on the
frame of a machine, and can even be combined with robotic
systems. Part of what makes this possible is the design of the
resonator. Its walls release the heat that is generated, and two
coaxial, nested meta! tubes act as high-frequency electrodes
and as cooling elements,


Yel another advantage of the TruCoox laser is that the gas
which is premixed in a small bottle is stored in the resonator.
Plus, the TruCoax uses so little gas that you only need to
replace the bottle every 1.5 to 2 years. It's hard to imagine how
laser processing could be more user-friendly, or involve less
maintenance.


15







TRUMPF solid-state lasers:


Versatility


diversity.


The power of TRUMPF solid-state lasers ranges from 20 to
16,000 W. Depending on the model, our solfd-state lasers
function according to either continuous wave or pulse


operation. For pulse operation, the duration of the pulse can


be in milliseconds, microseconds, nanoseconds, or even
picoseconds, making these models suitable for an enormous
variety of applications.


Forwelding or rutting, in the automotive industry, for aerospace
applications, or even in heavy manufacturing: TruDisk lasers are
the right choice for high-quality processing of metals arid high
laser power with extremely good beam quality.


The primary application for TruPulse lasers is spot and seam
welding. ~Cold" welding with TruPu!se lasers is especially
practical for components that tolerate only very low heat input
and distortion. Materials with high melting points can be welded
as easily as those with higher thermal conductivity, TluPulse
lasers can also be used for cutting extremely fine contours in
both metals and non·metals alike.


Our TruMicro lasers are suitable any time you need a controlled,
highly precise, and reproducible means of removing material
with a laser. For remote cutting, structuring, and drilling metals,
semiconductors, and ceramics, our diode-pumped TruMicro
lasers are specifically developed to meet the needs of micropro-
duction technology.
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Flexible.
The major advantage of solid-state laser technology is that the
laser beam can be coupled with fiber-optic cables. Flexible laser
light cables conduct the beam from its source to the processing
site. Integrating lasers into production fadlnies or robotic equip-
ment also showcases the advantages of laser light cable tech-
nology.


Intelligent design.
Our solid-state lasers give you fast, dynamic control, allowing
laser power 10 be digitally controlled in real time, to achieve
reprodudble results from the very first second. All of the
interfaces typically needed for communicating with eltternal
control units are at your disposal.


Intuitive.
A touch screen and turn-push button are used to operate
lasers through a user interface that is clearly structured and
self-explanatory. The convenient operating panel can be
separated from the laser. so that you can take it directly to
the processing site and control all laser functions from there.
Operating software allows you to store up to 200 programs,
edit and scale pulse shapes, and use a single command to
initiate ramping.


Secure data transmission.
Thanks to its Te!epresence Ponal, TRUMPFoffers you unique
solid-state laser services throughout the world, with over hun-
dreds of continuously measured values available through secure
remote access. As a result, our service expens can quickly
troubleshoot and assess any error, often eliminating the prob-
lem immediately.
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TruDisk:


High-


a disk.
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A' A


TruDisk 4002,.
(,


TfUDisk 1000 TruDisk 2002 TruDisk 2602 TruDisk. 3302 TruDisk 4002 TruDi~k5302


laser device
Laser power l,OOOW 2,000 W' ;t600W' 3,300 W' 4,000 W 5,300 W'
Beam quality" 2 mm mrad 8 mm . mrad 8mm mrad 8mm mrad 8mm mrad Bmm·mrad
Min.'" laser light cable 50 IJm 200 tJrn 200 !Jrn ZOO jJm 100 JJrn 200 flrn


Consumption
Nominal power consumption SkW 10 kW 13kW 16kW 19kW 26kW
Cooling wator temperature range 5-20·C 5-20·( 5_200( 5 _lOce 5_20·( 5-20·C


Dimensions
Width 1,460 mm 1,600 mm 1,500 rnm 1,600 mfTl 1,600 mm 1,990 mm


Height 1,350 mm 1,550 mm 1,550 mm 1,550 mm 1,550 mm 1,550 mm
Depth 730 mm 950mm 950 mm 950 mm 950 mm 1.200mm


1optionallyuP9,adable on u;J to ~,OOOVI
'optionally upgradable on up to 8,000 W
'optionally uP9radabie on 12,000 W
• option,,1 beam qualil\l of 4 mm . mrad at las~r power, fiom 1,000 W to 5.000 W.


from 12.000 W optio~~1 beam quality of B mm· mrad pO'SJble,
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TruDisk 6602 TruDisk 8002 TruDisk 10002 TruDisk 12003 TruDisk 16003


Laser device
Laser power 5,500 W' 8,000 W 10,OOOW' 12,000 W 16,000 W
Beam quality' 8mm mrad 8mm mrad 8mm· mrad 12 mm· mrad 12 mm· mrad
Min.o lasel light cable 2OO11m lOOllm 2OO11m 300 11m 300 11m


Consumption
Nominal power consumption 33 kW 39kW 491:W 60 kW 80 kW
Cooling waler temperature range 5-20"( 5-20"( 5_20"( S-200


( 5-20"(


Dimensions
Width 1,990 mm 1,990 mm 2,800 mm 2,800 mm 2,800 mm
Height 1550 mm 1.550 mm 1,600 mm 1,500 mm 1,600 mm
Depth 1,200 mm 1,200 mm l,400mm 1,400mm 1,400 mm
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scanner """lded car body part.


Powerful and efficient.
The new TruDisk generation of disk lasers is even more power-
ful, cost-effective and compact than before, and offers you
numerous advantages for the efficient part production. Laser
powers range from one to 16 kW and, because of their disk
geometry, TruDisk lasers have best beam quality in the high
multi-kilowatt range. With most of the units you can choose
between two beam qualities, so you always have the laser best
suited to your individual production task. The excitation of the
new TruDisk lasers is provided by elcttemely long-lasting laser
diodes made by TRUMPF.This enables a high degree of laser
efficiency and minimizes operating costs.


Prerision rutting wil.h TruDisk.


Modular and campad.
Beam generation, beam guidance, power supply, cooling and
control of the TruDisk lasers are all modular in design and are
located inside a compact housing. Everything is thought
through and coordinated down to the smallest detail - for
maximum availability and easy maintenance.


laser """Ide<:!>e.! .JUdure.







Reliable processing.
When scaling the laser power, the internal laser power density
of the TruDisk lasers always lies within a secure range.
Its patented resonator design makes the TruDisk laser resistant
to back reflections on all optic components, so they remain
extremely stable during the production process. Thanks to the
absolute laser power control, you get reproducible production
results at all times.
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Customizable and upgradable.
The integrated beam guidance design can be customized, both
in regards to the number of outputs as well as to .energy and
time sharing- options. Up to six laser fight cables can be con-
nected to a TruDisk - and they Cdn also be easily reconnected
even if you are working at the other outputs. The laser power
of the disk lasers can also be individually configured - and
the modular design means they can easily be upgraded later,
on-site - in only a few hours.
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Always ready.
The new passively cooled pump modules of the TruDisk laser


are ultra-long-lasting This means they are no longer considered


consumables, and operating costs can therefore be kept to a


minimum, In the unlikely event that a module fails, the pump


diodes instantly cover for each other: the power of the


remaining modules is automatically increased so that there is


no loss of power at the workpiece. You can then replace the


failed pump module in an orderly manner without interrupting


production - in a matter of minutes, and in just a few steps.
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TruPulse:


On the spot.


the seam.
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TruPulsf:' 21 TruPulse 33 TruPulsf:' 44 TruPulse 62 TruPulsf:' 74 TruPulse 103


laser device
Average power' lOW 30W 40W 60165W 70170W 95195190W
Max. pulse PO\-ver 1.5l:.W HW HW 3ISl:.W 416kW 51618kW
Max. pulse enErgy 15 J 30J 30J 20 I SO J 30160 J 30160190J
Pulse duration 0.2 - 50 ms 0.2 - 50 ms 0.2 - 50 ms O.2~SOms 0.3 - 50 rns 03-S0ms
Beam quality 4mm mf(ld 12 mm· mrad 15 mm· mrad Smm mfad 16mm mrad 12 mrn· mrad
Min. " laser light cable 100 lJrn 300lJrn 400 IJm 200lJm 400 IJrn 300 IJrn


Consumption
Nominal power
consumption A IW' 1.711.6 kW 1.611.5 kW 1.911.7 kW 3.0! 2.8 kW 2.712.6 kW 4.013.8 kW
Max. (ooling water
consumption at 15 "( 0,2 m'lh 0.2 m'/h 0,2 m'/h 0.2 m'/h 0.2 m'/h 0.2. m'/h
Cooling water
temperature range 6-30~C 6_30'( 6-30~C 6-28·( 6-28"( 6-28"(


Installation
Cabinet A A A B r Ble B r SIC 81B1QC


'At workpiece, controlled o.er enti,e lifeof lamps, depending on pulse duration and pulse power setting.
'A", .Ircooled I W '" water mol.d,
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TruPulse 106 TruPlJlse 124 TruPulse 1S6 TruPulse 203 TruPulse 304 TruPulse 556


laser device
Average power' 110W 140f 1251 110W 1501 1601 140W 200W 300W 330W
Max. pulse power 4kW 1511519kW 616110kW 618kW 10110kW 10110kW
Max. pulse energy 30 J 30170lg0J 301801120J SS 190 J 60190 J 601100 J
Pulse duration 0.3-50ms 0.3-50ms 0.3-50ms 0.3 -50 ms 0.3 - 50 ms 0.3 - 50 ms
Beam quality 25 mm· mrad 16mm· mrad 25 mm· mrad 12 mm· mrad 16 mm· mrad 25 mm· mrad


Min. '" laser light cable 600j.Jm 400j.Jm 600j.Jm 300 j.Jm 400IJm 600IJm


Consumption
Nominal power
consumption A IW' 3.913.8 kW ].913.8 kW 4.814.7 kW 7.8 kW 10.1 kW 16.7 kW


Max. cooling water
consumption at 15 "C 0.2 m'/h 0.2 m'lh 0.2 m'lh 0.4 m'1h 0.5 m'/h 0.7 m'/h


Cooling water
temperature range 6- 28 "C 6-28QC 6-28'( 6_28°( 6_28°( 6-28QC


Installation
Cabinet B BIBICIC BIB/cle 0 O/D+ O/D+


'At wcrkpl&e. conuolJe<!o_er entire ~feof lamps. depending on pulse d"",tion and pulse !lO''''''- 5&!ing
'A ••a'r (ooled IW '" waler cooled.
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Cutting of the finest contours on titanium implants.


Finely tuned.
Severa! kilowatts of pulse power for a few milliseconds let you


weld and cut in situations where other processes fail. Whether


in terms of power, energy, or focusability, the TruPulse Series


covers the entire parameter range for welding and cutting.


With pulse powers as high as 10 kW, pulse duration between


0.2 and 50 ms, and pulse energy running up to a maximum of


120 J, these lasers are universal tools for use in both manual


and automated applications.


loser welded b"nery.


lalerwelded connectors.


Modular.
Beam generation, beam guidance, power supply, cooling, and


control units are all set up as modules in a system that has


been thought out and tested in great detail. One laser can


service up to six processing stations, either in parallel or in


sequence. For TruPulse lasers with powers of up to 1SOW, you


decide whether to use air or water cooling for your laser unit.


laser deposition welding on beryllium·copper.


Cabinet A B C 0 o.
Dimensions
Width 485 mm 980 mm 980 mm 1.500 mm 1,500 mm


Height 700 mm 1,220 mm l,220mm 1,370 mm 1.370 mm


Depth 800 mm SOSmm 715mm 730mm 990mm
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Best results.
The power supply is highly dynamic, enabling ultra-short pulse
rise times, and in conjunction with fast, real-time power control,
provides high pulse-ta-pulse stability - keeping your processing
results constant at all times.


Pulse shapes.


laser pulse frequency is typically limited by pulse energy and
average power. The Power Regulated Burst, however, lets you
considerably exceed the average power for a short time and
keep the welding time within a processing cycle to a minimum.
Long Pulse Welding also opens up new possibilities, allowing
you to generate a welding seam within a single laser pulse by
quickly moving either the workpiece or laser beam.


Power Regulated SUJ"l1.
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Helpful.
The application wizard "Weldassist" will help you optimize
your weldirtg parameters. If this is not sufficient, TRUMPF
application specialists will be there for you with help and
advice.


If the components you are processing with your laser must
meet strict standards, our software module" Datastore"
will help you record and evaluate your quality-related laser
parameters.
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TruMicro:


Excellence
•


dimensions.
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ii'~..TruMic.ro 7050 \


TruMicfO 5050 TruMicro 5250 TruMicro 5350 TruMicro 7050 TruMicro 7250


Laser device
Wavelenght 1030 11m 515 nm 343 nm 1030 om 515 nm


Max. average power SOW 25W 15W 750W 400W
Beam quality M'< 1,3 M' <: 1.3 M'< 1,3 M' <: 13 (we 01') M'<13(LLK01')
Polarisation ratio linear> 500:1 Linear> 500:1 Unear> 500:1
Pulse duration <: lOp" <: 10 p, <: 10 p" 30 - 700 os' 300 - 1500 os'
Max. pulse energy 250 ~J 125 ~J 7511J 50 mJ 10m)


Repetrtion rate max. 400 kHz max. 400 kHz max. 400 kHz 5-S0kHz 5-100kHz


Consumption
Nominal power consumption 2.3kW 2.3 kW :UkW SkW SkW
Max. cooling waler consumption


at18"C 0.3 m'/h 0.3 m'/h 0,3 m'/h 0,9 m'/h 0.9 m'lh
Cooling water temperature range 6-18"( 6 -18'C 6-18'( 5-20·( 5-20~C


Dimensions
La,er head upon request upon request upon requ~st


Supply unit
Width 650 mm 650 (11m 650 mm 1,460 mm 1,460 mm


H~igh1 1,150mm 1,150mm U50mm 1,350 mm 1,350 mm


D~pth 1,210mm 1,210mm 1.210 mm 730 mm 730 mm


, Th~ minimum fiber diameter depenos on the pulse duro lion,
'Definite pulse duration on delivery,
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Cold pfOce>~ing with picosecond pulses on a match-head.


TruMicro Series 5000: Shorter than short.
The TruMiao Series 5000 is used for material ablation wherever
mechanical or thermal influences, such as rnicro-cracks, burrs
or deposits, are unacceptable or refinishing work must be
avoided. These lasers enable micro processing with an ideal
combination of quality, productivity and profitability.


The decisive benefits of the TruMicro Series 5000 are short pulse
durations which are smaller than lOps and their easy average
power scaling, at pulse energies of up to 250 I-JJ. It is the unique
combination of fiber and disk laser technology that enables
penetration into these performance classes. Intensification of
the picosecond pulses of a fiber laser with a disk. laser is superior
to other technologies in terms of laser power and pulse energy,
while simultaneously retaining excellent beam quality.


Scale, --- 30 ~m


Drill·hole in stainless steel using TruMiclO S050.


The high peak pulse power of the TruMicro 5050 of 50 W with


an infrared wavelength translates to high throughput times.
With the TruMicro 5250 and 5350 you have two variants at
your disposal, with outputs of 25 W in the green spectral
range and 15 W in the ultraviolet spectral range. As a result,
semiconductor materials, die-eleetrics and plas1ics are processed
with outstanding quality and high throughput. In addition, a
laser can operate several workstations simultaneously. And
the overall cost of disk lasers from the TruMicro Series 5000
remains incredibly low throughout their entire service life.
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SCale: --- 50 ~m


Cutting edge of a silicon wafer pro,essed with TnJMiuo 525D,


TruMicro Series 7000: Short and productive.
The lasers in the TruMicro Series 7000 combine short pulses
with high peak pulse powers. With these outputs - which are
especially high for short pulsed lasers - you can quickly ablate
large surface layers, create micro-drilled holes or even cut with
the highest throughput.


With pulse durations ranging from several tens to several hun-
dreds of nanoseconds, the TruMicro Series 7000 achieves laser
powers of up to 750 W. The disk laser technology used here
features a combination of short pulses and high pulse energies
together with excellent beam quality. This enables remote pre-
cessing, i.e. fast positioning of the laser beCimwith the aid of
a scanner, for precisiorJ processes such as fine cutting or drilling
the tiniest of holes,


Border deletion On a thin-film ,olar cell with TruMicm 7050.


The TruMicro Series 7000 is ideal for integration into production
plants. The laser and supply unit form a compact device, and
beam delivery to the focussing optics takes place via our flexible
laser light cable. Beam switches and splitters are integrated into
the laser unit, enabling laser power to be optimi2ed during pro-
cessing as well as between workstations.
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Beam guidance and


solid-state lasers.


Flexible light transportation:
The laser light cable.
Feeding the beam through a laser light cable makes it possible
for the solid-state laser to be located away from the processing
station. All that is required at the actual processing site are optics
that focus the laser light on the workpiece and that can be easily
integrated. The beam (an be switched at the laser unit to a dif-
ferent output, or split into as many as six outputs, making it
possible to supply up to six processing stations at oncE'. The laser
light cable can be easily connected by yourself, plug & play.


The TRUMPFLaserNetwork.
Link and distribute intelligently - the TRUMPF LaserNetwork


gives you the flexibility you need to effectively use the energy
available from one or more lasers at several processing stations.
This alloW5 you to make better use of individual laser capacity,
increasing facility availability. The laser light cable transmits the
necessary information about the laser unit and guidarlce system,
even when you switch the cable from Orleoutlet to another. The
entire security circuit is monitored continuously, guaranteeing
laser safety.
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Focusing optics 8<0 025


The right optics for every job.
We offer an extensive line of focusing optics, for anything from
welding and cutting to drilling and ablating applications. A
variety of options are available for adapting all TRUMPFoptics
to any need.


Robust and proven.
The series of BEDfocusing optics consists of three basic models
that differ in terms of their size and collimation focal length. De-


pendent on the laser you use, you will achieve a focal diameter
between 10 IJm and 1 mm. The BED D2S, the most compact
focusing optics of the series, is used in welding applications with
pulsed lasers, with outputs of up to 200 W. It is especially suited
for integration into automated assembly systems. The BEDD35
can be used for welding, cutting, or drilling. in combination with
pulsed or cw solid-state lasers that have powers in the kilowatt
range. The BEOD70 focusing optics shows its strengths at large
operating distances, when the focal diameter is small.


Fowsing Opl<cs BED with 035 with camera


Monitored.
The optical construction of the controlled focusing optics of the
eFO Series is similar to that of the BEDSeries, but with the ad-
dition of sensors that monitor the functions of the optics. These
sensors monitor the degree of contamination of the cover slide,
the temperature and flow of cooling water and inert gas, as well
as cross-jet pressure. TRUMPFservice specialists can use our
Telepresence service to call up monitoring data upon request,
allowing them to troubleshoot, assess, and eliminate errors
occurring anf'Nhere along the beam path.


Controlled focusing optics (Fa.







Programmable.
Programmable focusing optics of the PFO Series are scanner


optics used for welding. Two mirrors are used to position the
laser beam within the operating field. The mirror angles can be
changed through a highly precise and dynamic process, In con-
junction with pulsed or CoN solid-state lasers, this system can
be used for spot and seam welding, without having to move
the work.piece or the focusing optics. The F-theta lens makes


it possible to obtain constant focal conditions - and thus
identical processing quality - for every point within the pro-
cessing field.
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TRUMPFoffers three designs of these programmable focusing
optics:


The PFO20 is largely intended for seam and spot welding within
small work areas, whereas the PFO33 and PFO3D are best used


in conjunction with a laser with a high beam quality, such as the


TruDisk laser, for remote welding applications, Le., for welding


at large working distances. The PFO 3D includes an integrated


z·axis with a 140 mm stroke that even allows you to perform


welding tasks within a three-dimensional workspace. The PFa
control unit can be combined with that of a robot, which


significantly enlarges the processing area, allowing welding


·on-the·fly· .


Like focusing optics of the (Fa series, PFOs are also integrated


in our global TeJepresence network.


Programmable focusing optics PFO3D.







For manual applications.
We offer a fOaJsing optics with a stereo miaoscope for welding
by hand. Along with the integrated visor, this feature allows the
operator to make first-rate process observations, and work on
even the thinnest welding wires by hand. The diameter of the
welding point can be adjusted to the welding task by mechani-
cally moving the motor-driven defocusing unit.


Manual focusing optics with stereo micro>eope.


Programmable focusing optics PFO 20.
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TruServlces:


Weare


for you.


Our seNlce begins even before you decide to buy a laser. We


provide comprehensive consulting services to help you figure


out what you really need.
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Let's go.
Your laser will be operational in the shortest time possible. The


laser, beam guidance system, focusing optics, programming,


control unit, and, where applicable, automation components


were developed for one another at TRUMPf - eliminating all


interlace problems.







,
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Comprehensive support.
We support you with made-ta-order services that go above and


beyond the entire life cycle of your fadlity, maintaining the ma-
chine and upgrading it with new functions upon request We
will train you and your employees so that you can take full ad-
vantage of your laser system's potential. Our service Is so e:<ten-
sive that we will even visit your site to optimize your machine
parameters, in order to help you lower your parts costs and in-


crease both production speed and product quality. We keep
downtime and service visits to a minimum. because, with your
permission, our specialists can use our online Telepresence ser-
vice to access your software directly and solve the problem at
hand. And, should you need a spare part we can be reached
from anywhere in the world, 2417, 365 days a year.







TRUMPf i5 certified according to DIN EN ISO 9001 and VDA 6.4


TRUMPF Laser GmbH + Co, KG . Aichhalder Slrasse 39 . 78713 Schram berg Germany
Phone: +49(0)7422. 515-0· Fax: +49(0)7422 515-108
E-mail info@trumpf-Jaser.com . Homepage www.trumpf-Iaser.com •
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HELIUM
HEUUM - FIBER COUPLED
SINGLE EMITTER


Description
• Up to 9W at 9xx wavelengths
• 105 tJm fiber core; O.15==NA
• Typical 50% optical to electrical efficiency
• Designed for operation in rugged environment


Applications
• Fiber Laser Pumping


q Direct, Medical, Telecom, Space and Defense







Helium - Rber Coupled Single Emitter: Generic Specifications


laser Characteristics
Central wavelength 915 +/-5 11m 940 +1-5 nm 975 +/-5 nm


ON output power Uplo8W UptoBW Upto9W


Spectral width (fWHMl 4+1-1nm 47/-1nm 4 +/-, nm


Conversion efficiency >=45% >=45% >=45%


Operating Current <l1A <l1A <12A


Forward Voltage 1.7 V 1.7V l.bS V


ChMaclerization temperature 25C 25C 25e


Wavelength tuning 'Is. temperature <0.35 nml"C <0.35 nmJ"( <0.35 nm/DC


Fiber Characteristics
Fiber core dimension lOSflrn 105flrn 105 flm


Fiber Numerical aperture 0.15 0.15 0.15


Fiber Cladding 125 pm 125 !Jrn 125 flrn


SCO/lINC-33168-1210


--------
DANGER--------


INVISIBlE lASER
It-\DlAOON-


AVOIDEYf;ORSKIN
F.Xf'OSURE


TO DIRECT OR SGITIERED
RADIAnON.--£'IE PROTEOlON
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""""-'"OeY>:: •• ...,hiltlY


<ei'Wti",!lO 00'-
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,hon-(l'i<ui,e<! unle;<
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$CO reserve; the riglt 10 cllange pnxiJCl design an:I specification at any tme
wiltolut~
No ~ is asslIfIIed lor ttIe """ a11hBse ~ norlor any
r.triogemetIl Of'lll1e right fA giber;. msUtng!rom the use o/1Ilese pn>ducls.
Laser liode product ~ are intended 'or use OJa wardevised erd.-liowever, tl1ese prooLH;ls are ca,oable Q/ erritllng Class IV radlallon.
Exueme care musl b •• ".rclsed during their operaticn.
Only p.,"ons lamiliar w~h the appmpliate safety precaution should operate a
we, pn)du~
Direct viewing of the llser beam exposure to specular reflections, roost be._.
5erlous ilPY may red,. ""Y pall or tile body is e>posed to tile beam
Th! eye is extwlely ~ 10 fhe ilIrnred radia'.ion and !hemin, pr<IlI"f
eyewear II'lIS! be wom at ~ tJnes.
Use or opO::al 0lstrLm!nt!; wilh I!Iese pnrlJtts. may 0Jaease eye IlazaId.
AIways .•••••••.proper eye protecti<:vlwilen opnth;;.


• P.O. Box 1150, Haifa 31021 Israel· Tel: (+972)-4-9902535 9902500
• FoIx: (+972}-4-9902627. e-mail: matketing"'scd.co.il •Web: www.scd.co.il
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laser welding Fiber Laser Welder
LFlOOOA


• 1kW laser power


• Real time power feedback
• Energy and time sbare options


• Touch screen interface
• Optical feedback protection


• Flexible beam delivery options


Features TYPICAL APPliCATIONS


Seam welding autDmotive sub
assemblies


High speed we/ding of tube
components


Sp/a!t:Z=//1/10Vllfi(J/l.


~mMIYACHI
0dJI..K!J0U§ ~~


Welding 0.06" thick aluminum


Welding battery tabS


1kW laser power - enables both high speed and
penetration welding of steels and aluminum.


Real time power feedback - laser power output is
verified and maintained to ensure high weld repeatability
and Quality


Energy and time share options - increase efficiency by
supporting more than one workstation or multiple weld
heads with energy and time beam sharing options


laser tuned for weld performance - laser beam
characteristics are specifically designed for both
excellent weld quality and performance. Pulse shaping and
modulation provide ultimate weld control


Touchscreen interface - enables quick and easy
parameter programming


Optical feedback protection - the unique internal design
of the laser provides guaranteed protection from optical
reflection from the workpiece


Flexible Beam Delivery Options - a range of delivery
fibers and focus heads are available to provide an optimized
solution for process spot size and equipment integration







SPECIFICATIONS
MODELNUMBER lFl000A
Oscillator; Maximum rated power lDGOW


Maximum peak power 1000W
Waveform REPEAT mode 0.1 SW.Oms (0.1 ms step) I 0,05 50.00ms (D,05ms step)
Control I CWMode 0.1 lOO.Oms (O.lms step) I 0.01-1 O.OOms(O.Olms step)
Repetition speed 1-5000pps
Modulation 1-5000Hz {Single, triangle, and square wave}
Wavelength 1070-11 DOnm
Safety shutter Open-close sensor
Guide laser Red-colored visible laser
OutpJIt power stability +2% or below@overlOW
Opb'cs Optical fiber ,tluee energy share at max.


Controller. SChedule set 256
Measuring and monitoring Laser energy (J) and average power (W)
Counter: Total outputs (9 digits), good results (9 digits)


LQ-on time (7 digils), processing time (7 digIts)
Gable length O.5m


Power Supply: AC power requirements Three pllase, 200 400VAe +10%/-15%, 5OI60Hz
Power COIlSumption I 1O.3kW max. (1.0kW@hoIdtime)
External datacom RS 485, LAN (100BASE·TXfl0BASE·l)
Cooling method Water cooling (Temp. 5-26"C)
Ambient operation temperature: 41-122"F (5-50°C)
Weight Ibs (kg) 838 (380)
Dimensions H x Wx 0 in (mm) 43.7 x 22,4 x 42.0 (111 0,4 x 569.5 x 1068.8)


Specifications subject to change without notice
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Corporate Office: 1820 S. MyrtleAve. • P.o. Box 5033. Monrovia, CAln017-7133 USA
Tel: (626) 303-5676. FAX:(626) 358-8048· info@muc.miyachi.oom
www.mu~.miyachl.com • ISO9001 Certified Company
2417 Repair Serl/ice: 1'866-751-7378
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• 1kW laser power


• Realtime power feedback
• Energy and time share options


• Touch screen interface
• Optical feedback protection


• Flexible beam delivery options


Features TYPICAL APPLICATIONS
1kW laser power - enables both high speed and
penetration welding of steels and aluminum.


Real time power feedback - laser power output is
verified and maintained to ensure high weld repeatability
and quality


Energy and time share options - increase efficiency by
supporting more than one workstation or muttiple weld
heads with energy and time beam sharing options


Laser tuned for weld performance - laser beam
characteristics are specifically designed for both
excellent weld quality and pertormance. Pulse shaping and
modulation provide ultimate weld control


Touchscreen interface - enables quick and easy
parameter programming


Optical feedback protection - the unique internal design
of the laser provides guaranteed protection from optical
reflection from the workpiece


Flexible Beam Delivery Options - a range of delivery
fibers and focus heads are available to provide an optimized
solution for process spot size and equipment integration


Welding 0.06" thick aluminum


Welding battery tabs


High speed welding of tube
components


Seam welding automotive sub
assemblies


SpJI-/t r:::? .If/Rovat/on..
,...-///
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SPECIFICATIONS
MODEL NUMBER LF1000A
Oscillator: Maximum rated power 10GOW


Maximum peak power 10GOW
Wavefonn I REPEATmode O.1-S00,Oms (O.lms step) I 0.05 50.DOms (O.05ms step)
centrol I CWMode D.l-lOO.Oms (0.1 m$ step)! O.Ol-10.00ms (O.Olms slep)
Repetition speed 1-5000pps
Modulation 1-5000Hz (Single, triangle, and square wave)
Wavelength 1070-11 DOom
Safety shutter Open-close sensor
Guide laser Red-colored visible laser
0Utp1It power stability :!2% or below @over tOW
Optics Optical fiber, three energy share at max.


Controller: Schedule set 256
Measuring and monitoring Laser energy (.1)and average power {W}
Counter: Total outputs (9 digits), good results (9 digits)


LD-on lime (l digits), processing time r digits)
Gable length O.5m


Power Supply: AC power requirements Three phase, 200 400VAC +10%/-15%, SO/60Hz
Power consumption I 10.3kW max. (l.OkW@holdlime)
External datacom RS-485, LAN (1OOBASE-TX/l OBASE-1)
Cooling method Water cooling (Temp. 5-26°C)
Ambient operation temperature: 41-122°F (5-50°C)
Weight Ibs (kg) 838 (380)
Dimensions H x Wx 0 in (mm) 43.7 x 22.4 x 42.0 (1110A x 569.5 x 1068.8)


Specifications subject to change without notice


-.r, .'


"
"I;'to .1__ .-. _·--J..,,~··'·r '1:1 -~lr /~I >-;,__ ~:~I


8/-"':',


'" ~ """'1 I ""
a


Jj;j
~ 13 l[ ~ ,


I
I


~
,
L~:;..•~~ C"'~ ---:;.?--


'.";
,_.•.•1' ~-" .; 71 ~'/L ""."/.~ ''..l • J ~J


Your local Represelrtative spin/ (Jr .H.Jno VllLion..


////


miMIYACHI
C1dJ [f::l] 0 '1J§~.


_. .-


.,~


.! .' "!~1i<l'a:!!I!!'.~",.~- ,~~~.•.~...•.; ."-.:;..~.. ' , -~.•....~~


Corporate Office:1820 S. Myrtle Ava. P.Q.Box 5033' Monrovia, CA 91017-7133 USA
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• Lasers I ;"p;,;ng you, p<adu'" & m.nuf.ctu';'g redPOWER·


High Power Fiber Lasers R4 200-400W CW/M -"LM"
With GTWave®Technology PRELIMINARY DATASHEET
Features Applications


Application Optimised Beam Profile


"I,


Made For ..... Materfals processing
Precision welding
Cutting
Bending
Bonding
Plastics Cutting/welding
5intering
Annealing
Sulfate texturing


- cw or Modulated to 100 kHz (modulated pulses <101J5 to CW)


- Efficiency up to lOx equiv<llent Nd YAG lasers


- High output power stabrJity


• Full tamms I analog 1-0 control options


- Application optimized beam profile


- Improved process control for welding


- Z-year standard warranty (additional warranty options available)


redPOWER·
The redPOWERIt series of fiber lasers from SPI has been designed to meet the highest


standards of reliability, repeatability and user safety.


The commercial advantages of fiber lasers over alternative technologies are far reaching: Improved line speeds, finer machining
capabilities, reduced downtime and low~;', cost of o~nership, giving users a leading edge advantage. With the Low Moded (LM)
M'~4 beam parameters, the laser has been optlmlsed as a highly flexible process tool for a wide range of cutting and welding
applications. SPI's R4 LM lasers are l;!esigned for applications in markets such as medical, electronics, plastics and printing.


Significant design features of th~ SPI unit include thermal management, low noise, output stability and system-to-system
repeatability. Every carenas been_taken at the design stage to ensure our products offer a long and maintenance-free life.


DesIgned In accord~nce with: IEC/EN 60825 Laser safety, lEe/EN 61010 Electrical safety, IEC/EN 61000 EMC, RoHS DirectIve.


Seam Welding


www.spira$e~.com
@2010 SPI Lase~ UK Ltd


SM-SOOI67 Issue C
PRELIMINARY


SPI Lasers UK ltd, 3 WelUngton Park,
Tollbar Way, Hedoe End, Southampton
S030 2QU, UK
UK office: +44 (0)1489 779 696


SPI Lasers LLC, 4000 Burton DrIVe,
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• Lasers I ;n'o;,;ng yo", O'Oduct, & manuf.cturing red POWEI[


100kHz


<10 IJS


S[ngle Phase


240
PL'e' ('1


1070;t 10nm


CWand Modulated


<013%('1


Standard


AnalogfRS232 (standard) I options ava~ab)e


Open loop


3.2:!: 0.5<3.0
3-5 f 1 -1.7 mm_lTIrad


Random


6m (standard) I options available


Optical
tR-:;'~tp..";;t;;,.oW.';;'======:::::=::=:::::'2~0~0'W~"LMbM":;:::::===:lIC===::=4~0~0~WL;'"~LMM::" ===':"":::1


~~!J1tral emission wavelength


Mode of operation
Output power variation
Red pilot laser


Pulse Characteristics
Maximum modulation role
Minimum pulse width


Ou!put Beam Characteristics
Beam diameter


FuDangle divergence
M~I Beam Parameter Product{BPr)
Polarization
Beam delivery cable length


Control
Control interface


Control options


Electrical
Power supply requiremen!S
Operating Vollage( Vae 50 - 60 Hz)


Safety Interlock PerformanceLevel


Mechanical
Dimensions
Weight


Cooling


Environmental
Operating tempera~re
Humidily


Configuration Options
~OmBea~ delivery opli: cable
PSE ( Pulse Shape Equplization)


XPR (Extended Processing Range)


(1) 8 hrs constant temperature


5U (191 rad<: unil507 x 483 x 221 mm


<45kg


Water


5-40'C


5-85% RH (I'IOI'KOndensing)


('} ISO 13849-1 - Safety of Machinery


Accessories Terms and Conditions
Visit www.soTiasers.com for more
information on accessories and
accessory data sheets.


- Extended warranty options


- Lorlger beam delivery optic lengths


Some specific combinations of product specifications and optional accessory may
not be available. These lasers are designed as products for incorpor<ltion or
Integr<ltion Into other equipment. All product inform<ltion Is believed to be accurate
and subject to change without notice. A complete product specification will be
issued on request at time of order acknowledgement. The user assumes all risks
and liability whatsoever in connection with the use of the product or its application.


Customer Services
CyslomerSeryjces@soilaser5.com


Australia, Malaysia, Singapore,
Taiwan, Thailand, Vietnam
NicholasMonteiro: + 65 971 18229
Nicholas.Monte'ro@soilasers.com


Austria, Germ<lny, Switzerland
and South Eastern Europe
MichaelDuka: +498171911167
Michael.Duka!ll>sp·laserscom


Europe (excluding; Austria, Germany,
Switzerland &. So"th Eastern Europe)
LouisePartridge: -'--441788 832020
Loulse.Partridoe@spilasers.com


Product S"pport
Tel: +44 1489 779 696
PrpdllctSupporl@spilaserscom


As ••• Pill:,fic
AudreyBourriez: +44 7787 570 995
Audrey.Bpyrriez@spjlasers.cQro


China
Lu Ming: +86 755 3395 5767
Lu,Ming@spjlasers.com


USA & Canada
Ken Dzurko: +1 408 454-1171
Ken.Dzurko@spilaserscom


@2010 SPI Lasers UK Ud Commerdal in Confidence SM-S00167 Issue C
PREUMINARY
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• lasers I in'pi,ing yo", p,odua,' m,nuf,au'ing redPOWER


High Power Fiber Lasers R4 25-400W CW/M -"HS"
With GTWave® Technology


Features
- ON or Modulated to 100 kHz (modulated pulses <lOlJs to CW)


- Single mode (M2 <1.1)


- Efficiency up to lOx equivalent Nd YAG lasers


- High stability laser (typically <±O.5% output power variation)


- Spot size to sub 10IJrn


- Open Loop! Closed Loop Control Options


- XPR, PSE Extended performance control options


- Full camms/analog I~O control options


- High reliability optics, diode MTTF > 400,000 hours


- 2-year st<lndard w(lrTilnty (additional warranty options availcble)


Applications
- Materials processing


Precision welding


• Cutting
Bending
Bonding


• Drilling
• Rapid proto typing


Sintering
Annealing


• Surface texturing


- Marking and engraving
Graphic image processing
Flexo
Anilox


• Gravure


red POWER'
The redPQWER3 series of fiber lasers from SPI has been designed to meet the highest
standards of reliabllity, repeatability and user safety.


The commercial advantages of fiber lasers over alternative technologies are far reaching:
improved line speeds, finer machining capabilities, reduced downtime and lower cost of
ownership, giving users a !eading edge advantage. SPi's R4 "HSW series lasers can be employed
in a wide range of process requirements and have been optimized for maximum performance
and operating flexibility. Extended Performance Range (XPR) and Pulse Shape Equalization
(PSE) control features are available options for the most demanding applications.


Significant design features of the SPI unit include thermal management, low noise, output
stability and system-to-system repeatability. Every care has been taken at the design stage to
ensure our products offer a long and maintenance-free life.


Designed In accordance with: IEC/EN 60825 Laser safety, IEC/EN 61010 Electrical safety,
lEe/EN 61000 EMC, RoHS Directive.


Image Courtesy of
Inno-Shape and Bessy
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15W"HS" 10o~hoow ~HSWJ 300W QHSD 400W QHSn


1070:!: 10nm
CWand Modulated
<:±0,5% (typical) (lJ


Slandard


Single Phase


pee' iLl


Water


240


240


Water


5.0±0.7mm
<:0.45mrad


",
Waler


100kHz
<:10).IS


",


5.0 ± O.5mm
<0.4mrad


<:1.1(nominal) <0.37 mm.mrad


Random
6m {standard)/ options available


5U (19") rack unit 507 x 483 >:; 221 mm
<:45kg


Air


AnaloglRS232 (standard)I options available
Closed loop IOpen loop


100-240


100-240


",


25W~HS~
Optical
Rated Q!!jj;lut ~wer
Central emission wavelength
Mode of operation


?~tput power variation
Red pilot laser


Pulse Characteristics
Maximum modulation late
Minimum pulse width


Output Beam Characteristics
Beam diameter
Full angle divergence
M~ { -Beam parameter producl ( BPP)


Polarization
Beam delivery cable length


Control
CO[ltrol Interface
Control Options


Operating Vollage( Vae 50 - 60 I:Iz)


Electrical
P~r supplyrequirements


OperatingVoltage( Vae 50 - 60 Hz}
Safety lnterlocll Performance Level


Mechanical
Dimensions
Weigh!


Cooling


."


5--40'C
5-85% RH (non-condensing)


Environmental
Operating lemperawr<!
Humidity


Configuration Options
10m Beam delfve~ .optic cable
PSE {Pulse Shape Equalization)
XPR (Extended Processing Range)


(II Measured under dosed loop control


Accessories
1'1 ISO 13849-1 safety of Machines


Terms and Conditions
(ll Water cooled vari,lnt only


Visit www.spjlasers.com for more Information
on accessories and accessory datasheets.


• Extended warranty options


- Longer beam delivery optic lengths


Some specific combinations of product specifications and optional accessory
may not be available. These lasers are designed as products for Incorporation
or Integration Into other equipment. All product information Is believed to be
accurate and subject to change without notice. A complete product
specification will be issued on request and also at time of order
acknowledgement. The user <Issumes all risks and liabUity whatsoever in
connection with the use of the product or Its application.


Customer Services
CustomerSeryices@sojlaserscom


Australia, Malaysia, Singapore,
Taiw<ln, Thailand, Vietnam
NicholasMonteiro: + 65971 18229
Nlcbplas.Monteiro@spil<lsers,oom


Austria, Germany, Switzerland
and South Eastern Europe
MicbaelDuka: +49 8171 9111157
Mlchael.Du!<aIDspiiasers.rom


Europe (excluding. Austria, Germany,
Switzerland & South Eastern Europe)
LouisePartridge' +44 1788832020
louise Partddqe@spilasecs·com


Product Support
Tel: +44 1489 779 696
ProductSupport@spilasers,com


Asia Pacific
Audrey 8ourriez: +44 7787 570 995
A'idrey.Bourdez@spilaserscpm


China
Lu Mlng; +86 755 3395 5767
Lu Mjoq@sp-Iaserscom


USA &. Canada
Ken Ozuri<o:+1 408 454-117J
Ken,DzYrko@sollasers·com
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High Power Fiber Lasers R4 100-400W CW/M -"RS"
With GTWave® Technology


Features
- CW or Modulated to 10 kHz {modulated pulses <lOl-lS to CW}


- Single mode (M2 <1.1)


- Efficiency up to lOx equivalent Nd YAG lasers


- Spot size to sub 10IJrn


- High stability laser


- Dynamic pulse shape control


- Full camms/analog 1-0 control options


- High reliability optics, diode MTTF > 400,000 hours


- 2-year standard warranty (additional warranty options available)


Applications
- Materials processing


Precision welding
Cutting
Bending
Bonding
Drilling
Sintering


_ Annealing


red POWER"
The redPOWER@series of fiber lasers from SPI has been designed to meet the highest
standards of reliability, repeatability and user safety.


The commercial advant<lges of fiber lasers over alternative technologies are far reaching:
improved line speeds, finer machining capabilities, reduced downtime and lower cost of
ownership, giving users a le<ldlng edge advantage. SPI's R4 -R$W product variants can be
employed In <I wide range of material processing applications and have been optimized to
enable maximum performance to be achieved at competitive cost.


Significant design features of the SPI unit include thermal management, low noise, output
stability and system-to-system repeatability. Every care has been taken at the design stage to
ensure our products offer a long and maintenance-free life.


Designed in accordance with: IEC/EN 60825 laser safety, IEC/EN 61010 Electrical safety,
IEC/EN 61000 EMC, RoHS Directive.


Image <:ourtesy of Mlcrometric


www.spilasers.com
©2010 SPI Lasers UK ltd
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SPI Lasers UK Ltd, 3 Wellington Park,
Tollbar Way, Hedge End, Southampton
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UK office: +44 (0}1489 779 696


SPI Lasers LLC, 4000 Burton Drive,
Suite 1, Santa Clara, CA 95054


US office: +1 408 4541169
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redPOWlI[


10 kHz


<lOllS


Analog J R§232 (standard)' oj:!tions available


Open Loop


5.0 ± O.;;mm 5.0 ± O.7mm


<O.4mrad <0.45mrad
<1.1 (nominal) I <0.37 mm.mrad


Random
6m (slandanf) I options available


[R~'."~d'""'"""~t;;:;;;~;;:=====:::=:JIC~5~O~W'2i·R'S~·:':=:=J1~ooIDW~"R~S":;::J1::2.ooi;;iw;:;""R~s~":lII:::;30~O~wii:E"R~s~":':~E:;40iQ20WW:;·"R~S~·;;;:1
CentlOllemissionwavelength 1070± 10nm
Mode gLoperation CWand Modulated


Output powervarialion ._._ <± 3% 111


Red pilo! laser ~_ Standard


Pulse Characteristics
Maximum modulation rale


"fnimum pulse width


Output Beam Characteristics
Beam l1i~meter
Full angle divergerlce


M~I Beam Parameter Product ( BPP)
Polarization


Beam delivery cabl2 length


Control
. Controlin~rf~


Control options


Electrical
Power supply requirements


Operating Voltage( Vae 50 - 60 Hz)
Safety Interlock Penormance Level


Mechanical


Single Phase
100-240


PL'~
240


(I) ISO 13849-1 Safety of Machinery


5U (19") rack unit 507 x 483 x 221 mm
<45kg


Air


Dimensions
Weight
Cooling


Environmental
Operating temperature


Humidity
Configuration Options
10m Beam delivery optic cable- - -
PSE ( Pulse Shape Equalization)


XPR ( Extended Pmcessing Range)


(0) 8 hours ilt constant temperature


NfA


NfA


NfA


NfA


5--40"C


5-85% RH (non<ondensing)


NfA


NfA


NfA


NfA


Water


NfA


NfA


Accessories
Visit www.spilasers.com for more Information
on accessories and accessory datasheets.


- Extended warranty options


- Longer beam delivery optic lengths


Terms and Conditions
Some specific combinations of product specifications and optional accessory
may not be available. These lasers are designed as products for Incorporation
or integration Into other equipment. All product Information is believed to be
accurate and subject to change without notice. A complete product
specification will be issued on request at time of order acknowledgement. The
user assumes aU risks and liability whatsoever in connection with the use of
the product or its application.


Customer Services
CustomerSerylces@soilaserscom


Product Support
Tel: +4<' 1489 779 696
ProductSupoQrt@spiiasers,cpm


Australia, Malaysia, Singapore,
Taiwan, Thililimd, Vietnam
Nicholas Monteiro: + 65 97118229
Njcholas,Moolejm@sojlaserscom


Asia Pacific
Audrey 6ourriez: +44 7787 570 995
Alldrey.BourriezCspilaS?r5,com


Austria, Germany, Switzerland
and South Eastern Europe
Michael Duka, +49 8171 9U167
Michael Duka@sollasergom


China
Lu Ming: +86 755 3395 5767
to Ming@spilasers,com


Europe (excludiog, Austria, Gcrma"y,
Switzerland & South Eastern Europe)
Louise P~rtrldge, +44 178883202.0
LouIse,Partridge@spj!asers.cQro


USA & Canada
Ken Dzur!<Q: +1 408 454-1171
Ken Dzurl<o@spilaser5.com


@2010 SPI Lasers UK Ltd Commercial In Confidence SM-$OOI84 lssue C 2 of 2
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I ~';,"','~,'" '", LD pumped Nd: YAG LASER J
It'lid SL188 series
,,--'-----_ .._--- --".__ ....--


To Customers


SL1SS Series has a very wide range of line-up. Adding standard model (SL188A/
SL188A2/ SL188AS/ SL188AS2) optimized for high average power, we can
optimize them to variety of laser applications, like high beam quality model for
and high pulse energy model ete


Specification
i
lO pumped Nd: VAG laser
SL188A I S1188A2


Equipment type


laser crystal


Laser
wavelength


S118BA


Nd:YAG


1.064IJrn


SL188A2


Oscillator type Continuous wave pumping and Q switching laser


Output energy


Maximum
average power


Cooling type
Utility


>20mJ@lOkHz


>200W@10kHz


Water-cooled
3phase200V


SO / 60Hz
30A


>20mJ@20kHz


>400W@20kHz


Water-cooled
3phase200V


SO / 60Hz
60A


LO pumped Nd: VAG SHG laser
SL188AS I S1188AS2


Equipment type


Laser cry$C:al


Laser
wavelength


Sl18SAS


Nd;YAG


SL188AS2


Oscillator type ContInuous wave pumping and Q swItching laser


Output energy >lOmJ@lOkHz >20mJ@10kHz


http://www.laserfront.jp/en/productlsI188/spec .html 214/2011
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Maximum
average power


Cooling type
Utility


>100W@10kHz


Water-cooled
3phase200V


50 / 60Hz
30A


>200W@10kHz


Water-cooled
3phase200V


50 / 60Hz
60A


New Series II,
LD pumped Nd: VAG THG laser
SL188AT


Equipment type


Laser crystal


Laser
wavelength


S1188AT


Nd:YAG


Sl18SAT2 '"


Oscillator type Continuous wave pumping and Q switching laser


Output energy


Maximum
average power


Cooling type
Utility


::>6mJ@8kHz


>50W@8kHz


Water-cooled
3phase200V


SO/60Hz
30A


>10mJ@10kHz


>100W@10kHz


Water-cooled
3phase200V


50 / 60Hz
60A


'" : In development.


"" Top of this page


© Copyright OMRON LASERFRONT INC. 2007-2008. All Rights Reserved.


http://www.laserfront.jp/enJproduct/sI188/spec.html
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Continuous Wave IRYAGlaser: a Switched IRYAGlaser


o Home 0 $itemap 0 Japanese-
<.-. I~J~~u,,,:,'··q;·i' ' ~'I


"",r~Company Profile •. , ~ Producllnform<ltlon . liTeChnlcallnfmrnation 'F~~Conlacl us -~,.-",.",;


~ > product Infonnatloo > Continuous Wave IR YAGlaser I Q Switched IR YAG laser


Product Informatjon


laser Processing
S\,slams


) Lineup by Application


Product Information


PulseIRYAGL=


Continuous W'Ml IR YAG ~
o SWlldl«1 \R YAG laser


o Swilc:ho!ld Groon VAG I..asM
Q SwlldlMUVYAG LaMt


Q S""itmed IA WO. Law'
Q SwilcR..nd Green ¥Vo. Lase<
o Swil~ W '(Vo. ll>:>ar


lCD Mar1ufaclurif16
Equipment


Rechargeable Battery
Inspection Equipmen1


Continuous Wave IR YAG Laser /
Q Switched IR YAG Laser


KLV-C300o
Continuous output type "KlY-C300o" achieves 15% or more


electricity-optical conversion efficiency under the condition of


beam quality where transmission to optical fiber with core


diameter 300jJmf is possible by the optimization of YAG crystal


configuration corresponding to lD pumping and development of
high steady high-luminance and highly stable oscillator_


KLV-Q200o


Q-switched pulse type "KlY-Q200o" succeeds in obtaining


30nsec Q-switched pulse at the shortest by enhancing the


effidency as well as development of the super-highspeed gain


switch control system of AO-Q switch elements that generate Q-


switched pulse. The average output class of "KLY-Q200o" makes


it possible to gain 200kW Q-switched pulse at the maximum_


KLY-SQ350a


"lD pumping technology" and "Q-switched control technology" that we cultivated thorough the development of


KLY-series were gathered for the development of KLY~SQ350a Iiiser oscciUator boasting of domestic top level


average output and peak output in lD pumping high output Q-switched type IR lasers. In addition, new


technology was adopted, as a result, we succeeded in the development of KlY -SQ350a. Both quality of beam


and high output are achieved. High performance was achieved in all aspects such as "average output: 300W"


and "Maximum peak output:250kW", "M2<lS", In addition, due to LD pumping, high output as well as small


size are also realized_ The design 15system consturcfton friendly, therefore, for iaser osccilator and power


source, either separated type or integrated type can be selected in order to correpond to all applications.


Deep Engraving Marking. High-Speed Cutting. Large Area Removal Processing


http://www.kataok ••-ss.co.jp/engllsh/item/qswitch./ltmI[2/4/2011 2:00:30 PM]







ContinuousWaveIRVAGlaser 1Q SwitchedIRVAGlaser


- -
Top V,e"


1)',.....<' •. 'r~:?'~?;l
'.~' _'. ,t


O&dllator Model : KL Y-e300Cf
PlOClQSSll18Details: 0'felt8Wlng OUter W~Jdln8


h1eturial : SUS304
Sheet Thickness : 0.21


ProcessIngNo:aI9: I<Lp·HFaOJe-T


r !-S~_~~ ~Pe.ioheo"'_~eId"",J
<Sectial> <StrlaceBeadPM>


__~ .. ,_.. . L ,__ •.~_ .. ._.,"' __


03ci1lalor Model: KLY-Q200o
PtoeessIn& Oetelb : Deep Engraving
Matetial : ASOOOSeries
ProcessinlI ~cs ; Galvano Scamer


[AI",,~Deep~-P'''';'''';;:''']
<SuOEe> <SeoIlm>


1


I
1___ _ _


Item Details


I
I-


MOd" __ ~__ ~_~~C~_0: L_~Ly-_~~__I__~~Y-SQ3_50_0 _


waVelengt~ .. . ~~4n~ . . _


Pumping Source I 808nm Semiconductor Laser (ill)


I-----+-- ------------
Active Medium Nd:YAGCrystal


-_.--------- .~----~---.-.----------r-----~·-------


Configuration Integrated escmator and Integrated Oscillator::-r;~parate OSCil~t';~
Power Operating Voltage Power Operating Voltage ! Power Operating Voltage


I Part Type Part Type I Part Type
(Chiller Urlltseparate) (Chiller Unit separate) I· Or Integrated Type


I ;SI Type/GI Type Type Fiber Direct Ray Optics (Chiller Unit separate)


II ~aximum Average Outp!lt~II---·---:00:--- -·1-- ·~~OW-@20~~·~~:~~~-~~--·---
Power! I -lz I


I Maximum Peak Output Ii ------1----------1


1


----------i Power I 200kW@SkHz 2S0kW@1(lkHz


- j I


~-~~,;~~'''":~l~--~~,~~~0~OH'-f~100H,-5"H,--l- SkH'~;~:~;=
! Pulse Width! I <300nsec@lOkHz I <lS0nsec@lOk.Hz


r o~:u-t-~w" Stability-1 •.••, lh'~ 2~;';:'-(-Coo--1ingwater sta:ity; ::I:l"C.}


I-~:~~ngv~~~:~- !. --- --. -":~~O~::I:O%, SO/60Hz::l:IHz


! i-


http://www.k.ataoka·ss.(o.jp/english/ltemlqswitch.html(214/20112:00;30PM]







Continuous Wave IR VAG laser: Q Switched IR VAG Laser


i Input power Consumption I 3.5kVA I 6kVA


~ --W-'-iQht- - I .70" -=-=-=--t~__'_7_5_,, J


r;e~:~imen~ons jr------ 39Sx940xl060mm3 4S6x940xI064mm3
I WxHxDmmJ (Not indudlng ;:rotru5ion5J (Not inCluding PnltnJ5IO<'lSJ


" -------------------------_! --~---------


o page top


~ I privacy Policy I Contact us


Copyright c KATAOKA CORP, All rights reserved.
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BWT.",,:~-


808nm High Brightness Diode Laser
K810A4C-20.00W-FS K810A4C-30.00W-FS


BWT Beijing's High Power Diode Laser Modules are manufactured by
adopting specialized fiber-coupling techniques, resulting in volume
products with a high efficiency, stability and superior beam quality. The
products are achieved by transforming the asymmetric radiation from
the Jaser diode chip into an output fiber with small core diameter by
using special micro optics. Inspecting and bum-in procedures in every
aspect come to a result to guarantee each product with the reliability,
stability and long lifetime.
Our research staffs are constantly improving and innovating the
processing technology in the producing process, based on the
professional knowledge and experience accumulated in long-terms. We
are also continuously developing new products to meet customers'
specific needs.
At BWT Beijing, to provide high quality products with reasonable price is
our always goal.


Key Features,
• 20W, 30W output power
• 200lJm,4001Jm deteehable fiber
• O.22NA
• 8080m wavelength
• Compact package


Options:
• Integrated 650nm aiming beam
• Monitor photo diode
• Fiber detection sensor


Tel: +8610 83681053 Fax: +86 10 836810n Emall: sales@bwt-bj.com Website: www.bwt·bj com
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808nm High Brightness Diode Laser
K81 DA4C-20.00W-FS K81 DA4C-30.00W-FS


5 ecJfications (25"C) 001 Unit K81DA4C-2G,OOW-FS K81DMC-30.00W-FS


CW-output pawer P, W 20 30


Center wavelength ~ om 808


Optical data Tolerance of ,. om :::3,±10


Spectral width (FWHM) '" om <3


Temper~ture drin of). omit: -0.3


Designed for fiber core diameter W, ,m 2001400


Connector data Designed for fiher numerical aperture NA 0.22


Fiber connector SMA-905


Operatioll current I. A 10


Threshold current I. A 15 1.2


Electrical data
Conve~ion efficiency " % " 40


Slope effIciency "0 WIA 2.8 3.8


Operation voltage V. v 5.8 7.8


Reverse voltage V" V 6 6
PO data Current ,- mA <0.6 <0.8


Output power p. mW >2


Aiming beam Wavelength ;.. om 650±10


d,~ Vollage V. V 2.2


Current I. mA <30


Opercltion temperature T. C 10-30


Storage temperature T. < -20-"80


Others Expected lifetime MTSF , >10,000


Dimensions


(fiber and connector not Included) mm 52.0x35.0x20,0


lead soldering temperature T. <: 260(10 sec.)


.
Tel: +86 10 8368 1053 Fax: +8610 8368 1077 Emall: sales@b~vt-bj.com Website: www.bwt-bj com
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808nm High Brightness Diode Laser
K81 DA4C-20.00W-FS K81 DA4C-30.00W-FS


Characteristics


•'"
,PO Current(mAj, , .


•6 8 lij 1~


Operating Cumml(A)


_ P_I", Curve(80Bnm LOs)
_,_ V-I", Curve(80Bnm LOs)
_ P·I"" Curve(PD)


PO Current{mA)


• , , • , • •~ '" u


~ • »


~ ~
~"" • •• •


! = !..... ---_ ...... • '"> •• • •s '" • s
% ~ • ",;
0 , ,• 0


0 •
• ; i • •• • • '" " • ,


Operating Current{A)


-p.,'" Curve{808nm LOs)
--~·V-I•• Curve(B08nm LOs)
-p.' "'" Curve(PD)


Typ. spectrum (T=25"C)


808nm diode laser modules 650nm Aiming Beam Characteristics


"5 1() 15 20


Operoling Curreot{rnAj


-- P.I•••Curve(lD)


I /
/


-- /
/


"


•• •


,..
!1.5


i
11. 1,0


ia 0,5


! ?I
i i : iii
! 11 ,


! i i it ~


~~1M;~
793nm


Tel: +8610 83681053 Fax: +86 10 8368 10n
..


Emall: sales@bwt-bj.com
-.


Website: www.bwt-bJ.com
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BOBnmHigh Brightness Diode Laser
K81DA4C-20.00W-FS K81DA4C-30.00W-FS


Package Dimensions (mm)


N


Pin Function Pin Function


OFa>-J
. .


1 LD (-) 6
Aiming Beam LD (+2.2V)


PO (N)==
2 LD (+), Case 7 Aiming Beam LD (OV),, 04.0 3 FCD LED (+) 8 PO (P)


~ 4
FCD LED (-)


9 ThermistorI FCD PO (P)


~ "' 5 FCD PO (N) 10 Thennistor
2


li'lFCO: Fiber Cortnector Detector


OPERATING NOTES


•••


•••••


Avoid eye exposure to direct or scattered radiation.
ESD precautions must be taken.
Please connect pins to wires by solder instead of using socket when operation current is higher than 6A.
Soldering point should be close to the root of the pins. Soldering temperature should be lower than 260"C
and time shorter than 10 second.
Use constant current power supply. Avoid surge current.
Laser diode must be used according to the specifications.
Laser diode must work with good cooling.
Operation temperature is 10"C- 30"C.
Storage: -20"C- +80·C, all pins short-circuit.


Tel: +8610 83681053
,', •••'.<


Fax' +8610 83681077
, .


Emall: sales@bwt·bj.com Website: www.bwt·bj.com
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976nm High Brightness Diode Laser
K98DA4C-20.00W-FS K98DA4C-30.00W-FS


8WT Beijing's High Power Diode Laser Modules are manufactured by
adopting specialized fiber-coupling techniques, resulting in volume
products with a high efficiency, stability and superior beam quality. The
products are achieved by transforming the asymmetric radiation from
the laser diode chip into an output fiber with small core diameter by
using special micro optics. Inspecting and bum-in procedures in every
aspect come to a result to guarantee each product with the reliability,
stability and long lifetime.
Our research staffs are constantly improving and innovating the
processing technology in the producing process, based on the
professional knowledge and experience accumulated in long-tenns. We
are also continuously developing new products to meet customers'
specific needs.
At BWT Beijing, to provide high quality products with reasonable price is
our always goal.


Key Featuresl
• 20W, 30W output power
• 200IJrnJ400um detechable fiber
• 022NA
• 976nm wavelength
• Compact package


Options:
• Integrated 650nm aiming beam
• Monitor photo diode
• Fiber detection sensor


Tel: +8610 83681053 Fax: +8610 8368 1077 Email;sales@bwt-bj.com Website· www.bwt-bJ.com



mailto:Email;sales@bwt-bj.com

http://www.bwt-bJ.com





"'?"••••~=---........-
aWl,,,,,"!'


976nm High Brightness Diode Laser
K98DA4C-20.00W-FS K98DA4C-30.00W-FS


5 ecificat1oll$ ClS'C)


CW-ot!lpul power


±3,±10


SMA-90S


K98DA4C-30.00W·FS


<3


976


0.22


-0.3


200/400


20


K98DA4C-20.DOW·FSSymbol Unit


Po W


~ om


om


-'" om


nmrc
W, ,m
NA


Designed for fiber numerical


aperlure


Fiber connector


Designed for fiber core diameter


Specrrnt width (FWHM)


Center wavelength


Tolerance of).


Temperature drltl of ,.


Optical data


Connector data


Electrical data


PO data


Operation current


Threshold current


Conversion efficiency


SlOpe efficiency


Operalion ~oltage


Current


•
••
1-


A


WIA


v
mA


0.5


38


1.6


,
<6.0


9.5


0.5


"
3.5


<8.0


Output power mW '2


Aiming beam data
Wavelength


Voltage v,
"m
v


650±10


2.2


Current 10 mA <30


Others


Operation temperature


Storage temperature


Expect~d lifetime


Dimensions
(fiber and connector not included)


MTBF


"
t


h


mm


10-30


-20-"'80


"10,000


52.0X35.0X20,0


lead soldering lemperoture 260(10 sec.)


.
Tel: +8610 83681053 , Fax: +8610 83681077 Email·sales@bwt·bJ.com Website' www.bwt-bj.com
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976nm High Brightness Diode Laser
K98DA4C-20.00W-FS K98DA4C-30.00W-FS


Characteristics


I
- -- 1::...-- - -~~--- :Y•,,


.:7,


If
/ I


0~


~


~"!•s "•s
0 ,


0


"


PO Current(mA), , .


6 9 12 '5


Operating Current(A)


- P.I", Cul\te{808om LOs)
---·\1-1 Curve(aosnm LOs)
-P-l: Curve(PD)


•, ~


• ~
~ " ",~ ~g •,


'"0If •
S


"•s,8 0 •
• •'"


•


•


PO Current(mA), , .


6 a 10


Operating Curr,mt(A)


- P_I", Curve(976nm LOs)
_._. V-I Curve(976nm LOs)
- P'I: CUrVe(PO)


•"


•"


Typ. spectrum (T=25"C)


976nm diode laser 650nm Aiming Beam Characteristics


10 15


Operating Current(mA)


-- P-I"" Curve(LD)


"


" ,
991nm976nm961nm
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976nm High Brightness Diode Laser
K98DA4C-20.00W-FS K98DA4C-30.00W-FS


Package Dimensions (mm)


~~ ..~ Q===afe
~-J Pin Function Pin Function


LD (-) 6 Aiming Beam LD (+2.2V)
PO IN)


46,0 2 LD (+), Case 7 Aiming Beam LO (OV)


40,0
3 fCD lED (+) 8 PO (P)


1 ~ FeD LED H4 9 Thermistor
M4 FCD PO (P)


2 5 FCD PO (N) 19 Thermistor


0


OPERATING NOTES


•
••


••••
•


Avoid eye exposure to direct or scattered radiation.
ESD precautions must be taken.
Please connect pins to wires by solder instead of using socket when operation current is higher than 6A.
Soldering point should be close to the rool of the pins. Soldering temperature should be rower than 260"C
and time shorter than 10 second.
Use constant current power supply. Avoid surge current.
Laser diode must be used according to the specifications.
Laser diode must work with good cooling.
Operation temperature is 10·C- 30·C.
Storage: -20'C- +BO'C, all pins short-circuit.


Tel: +8610 8368 1053 Fax· +86 10 8368 1077 Email·sales@bwl-bj.com Website: www.bwt-bJ.com
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Ant Series- 9 X X nm High Brightness Diode Laser
K91SA3F-25.00W-R K94SA3F-25.00W-R K98SA3F-25.00W-R


BWT Beijing's High Power Diode Laser Modules are manufactured by
adopting specialized fiber-coupling techniques, resulting in volume
products with a high efficiency, stability and superior beam quality. The
products are achieved by transforming the asymmetric radiation from
the laser diode chip into an output fiber with small core diameter by
using special micro optics. Inspecting and bum~in procedures in every
aspect come to a result to guarantee each product with the reliability,
stability and long lifetime.
Our research staffs are constantly improving and innovating the
processing technology in the producing process, based on the
professional knowledge and experience accumulated in long~terms. We
are also continuously developing new products to meet customers'
specific needs.
At BWT Beijing, to provide high quality products with reasonable price is
our always goal.


Key Features:
•. 25W output power
•. 105~m fiber core diameter
•. O.15NNO.22NA
•. 915nm. 940nm, 976nm


Wavelength
•. 1040nm-11 OOnmfeedback


protection
Applications:
•. Pumping fiber laser
•. Medical use
•. Material processing


- , -
Tel: +8610 83681053


. --
Fax: +8610 83681077


, --
Email: sales@bwt·bj.com Website: WVI\'1 bwt·bJ com
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Ant Series- 9x x nm High Brightness Diode Laser
K91SA3F-25.00W-R K94SA3F-25.00W-R K98SA3F·25.00W-R


Specifications 251:' ) Symbol Unit


CW"""utpul power p. W
Center wavelength ~ om


Optical data T"lel"ilnce or).. om
Spectral width (FWHM) !.l.). om
Temperature drir! of;. nm/,C


Fiber core diameter W, ~m
Fiber data (1) Numerical aperture NA


Fiber connedor


Operation currenl '. A


Threshold (;urren! I. A


Conversion efficiency 0 %
Electrical data


Slope efficiency 0, W"
Operation vOllage V. V
Reverse voltage V. V


Feedback Wavelength range , om
Isolation Isolation dB


Operation temperature Top "
Storage temperature T, "Others Expected lifetime MTBF h


Dimensions (fiber and connector not mdud!!dJ mm
Lead soldering temperature T, C


1'1 Other fibers available.


K91SMF-25.1111W-R


K94SA3F-25.110W-R


K98SA3F·25.00W-R


25


91519401976


±3,±10


<5


'"
0.1510,22


Fe.ST, SMA-90S


10


0.5


48


28


5.4
'.5


104(j..1100


>45


10-30


-20-+80


>100,000


42.0:>::25.0"17.0


260(10 sec.)


. Tel: +8610 83681053 Fax: +8610 83681077 Email· sales@bwl-bj com Website: www.bwt-bj com
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Ant Series- 9x x nm High Brightness Diode Laser
K91SA3F-25.00W-R K94SA3F-25.00W-R K98SA3F-25.00W-R


Characteristics
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Typ. spectrum (T=25"C)


Operating Current{A)


- P_I Curve•_._. V-I Curve•


I
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(
-


./ I
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Spectrum (nm) Spectrum (nm) Spectrum {nm}


~. Tel: +8610 83681053 ~ Fax: +8610 83681077 Email: sales@bwt·bJ com -
Website: www.bwt·bj.com







Ant Series- 9X X nm High Brightness Diode Laser
K91SA3F-25.00W·R K94SA3F-25.00W-R K9BSA3F-25.00W-R


-_._-_._._---------_._-
Package Dimensions (mm)


8.0 2,54


,,


1 LD (+)


2 LD H


Pin Function


25,0I.


0


I
00 0


0 ru05 ru- e>e> .,.
'"
F:;~


¢3.2 n
I 20,0


OPERATING NOTES


• Avoid eye exposure to direct or scattered radiation.
• ESO precautions must be taken.
• Please connect pins to wires by solder instead of using socket when operation current is higher than 6A-


Soldering point should be close to the root of the pins. Soldering temperature should be lower than 260·C
and time shorter than 10 second.


• Use constant current power supply. Avoid surge current.


• laser diode must be used according to the specifications.
• Laser diode must work with good cooling.
• A minimum bend diameter should be 300 times greater than the fiber diameter.
• Operation temperature is 10'C- 30'C,
• Storage: -20·C- +80"C, all pins short-circuit.


Tel: +8610 83681053 .
< <


Fax: +8610 83681077 Emall·sales@bwt·bj.com Website: wwl,•••.bwt-bJ com







BWT Beijing LTO is a high-tech enterprise located in Zhongguancun Science and
,Technology Fengtai Park, Beijing, China. BWT is a manufachrrer that focuses on the
packaging of pigtailed semiconductor lasers and detectors. BWT also provides
customizing products and OEM selVices.


The company's products include fiber-coupled diode lasers, laser systems and the
associated electronics, and diode laser arrays. It has between 50 and 100 employees
including a research staff of two dozen, and approximately 2,000 square meters of
manufacturing space.
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Beamteeh Optronies CO.,Ltd.
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Beamtech Optromcs Co., Ltd., based in Beijing, PRC, specializes in solid-state laser
design, development, manufacturing, sales and service. The company was founded in
1997, and in 2002 obtained 1809001 certification by TDv Rheinland (Certificate No. 01
100064529).


Beamtech provides flashlamp-pumped Nd:YAG lasers for scientific research, medical
and industrial OEM lasers and custom-built laser systems tailored to customer
requirements. Beamtech lasers feature stable and reliable performance, good beam
quality, ease of operation, and have been purchased by customers in China, the USA,
Germany, Korea, Japan and India.


Beamtech utilizes the world most advanced technologies on laser design, development
and engineering, and holds dozens of patents, including with respect to laser optical
design, resonator design, laser mechanics and electrical design.


From developing its fust 3001 Nd:Glass high energy nanosecond laser system for
Chinese Academy of Sciences in 2005 until now, Beamtech has successfully delivered
more than 10 sets of high energy laser systems, which including its Melar and SGR-Extra
series to customers worldwide. BeamTech recently announced its SGR-Extra-25 Q-
switched Nd:YAG laser offering pulse energy of25J at 1 Hz, with a IOns pulse width, for
laser peening, Ti:sapphire pumping and laser flyer research applications. BeamTech has
delivered one of these systems to a US customer for laser peening.


Beam Tech was an exhibitor at the 2011 Photonics West trade show in San Francisco.







WUHAN RAYCUS FIBER LASER TECHNOLOGIES CO. ,LTD.


200W Continuous Wave Fiber Laser


Product descriptions


2001 Continuous Wave fiber laser for
marking metallic and nonmetallic materials
with high beam quality and power stability.
It can be used in operation environments
of high-pressure and high-humidity.


Applications


*Micromachining
*Thermal printing
*Cutting


Dimensions


*3-D deformation


*Drilling
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Laser module dimension Fiber collimator dimension







WUHAN RAYGUS FIBER LASER TECHNOLOGIES CO., LTD.


Technical parameters


Continuous wave fiber laser 200W CW


Wavelength (nm) 1064±1


Polarization Random
Rated Output Power (W) 200
Power Adjustment Range (%) 5-100


Instabi 1ity o~( Long-term nominal average <3
outnut nawer Over 5 hours) (%)
Beamquality (M2) <1.2


Output fiber length (m) 3
Working voltage (VAe) 220±1O%, 50Hz


Power consumption C20·C) (W) 850
Cooling Forced air cooled


Operating Temperature Range ("C) 0-45
Operating Humidity Range (%) 10-95
Dimension of optical module, WXDXH (=) 484 X 185. 8 X 490.5
Weight (kg) 15


ADD: BUST Industry District Innovation Base 10th Building, East Lake Hi-Tech
Development Zone, China


TEL: +86-27-81338818 FAX: +86-27-81338810 P.C: 430223
HTTP://www.raycuslaser.com
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'Xi'an 'FocI/slight Technologies Co~Ltd.
www.focusliht.COlll.cn


Vertical Stack Micro-channel Water Cooled
Laser Diode (CW)


FEATURES
• High power
• Long lifetime
• Low Smile
• Narrow spectnun


APPLICATIONS
• Laser pumping
• Military and defense
• Industry applications
• Scientific research


Device Dimension (mm)


(/)3.(» if$.o
~TICNSLOT


'O.J1'i__ /' "'-MJ'f5li
"...!1Q'.I!IIING J:I.C)l~~
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COOLANT I"
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Remark: 5 to 20 bars are available, the above drawing is for 20 bars. Please contaci FocusLigbt for details.



http://www.focusliht.COlll.cn





Specification
Products FL-VS-2000-***-3 FL·VS-IOOO-u*-3 FL-V8-S00-***-3


Operating Power Po(W) 2000 1000 500
Number of Bars 20 10 5
Center Wavelength ).,,(nm) 780-830 780~830 780-830


Wavelength Tolerance (nm) ±3 ±3 ±3


Operating Currcnt 10(A) ~1l5 ~'115 ~ll;


Threshold Current Ith (A) ~2; :::;25 :5;;25


Operating Voltage(V) ~40 :::;20 :5;;10


Slope Efficiency (\VIA) ~22.0 ~ll.O ;;::;.;


Power Conversion Efficiency (%) ::?<50 ::?<;O ;;::;0


Spectral Width FWlL'Vl (nm) ". ::;3.5 ~3.5


Spectral Width FW90%E(nm) '" "7 "6
Fast Axis Divcrgence (90%,degree) 70 70 70
Slow Axis Divergence C90%,degree) 10 10 10
Wavelength Temp. Coefficient (nml"C) 0.28 I 0.28 0.28


Operating Temperature CC) 15-35 15-35 15-35


Storage Temperature CC) -40-60 40-60 -40-60


Coolant Deionized water


Flow Rate CLlminlbad 0.25·0.30


Filter CIffil) <10
Resisti .••.ity CMn/cm) 0.IS-D.30


Remarks:
For fast axis collimation using FAC lens: Divergence <0.5"


Da1a at 25~C water temperature, unless otherwise stated.


Reduced lifetime ifused above nominal operating conditions.


A IlOn-eondensing environment is reqnired for storage and operation below ambieot dew point.


Xi'an FocuslightTechnologie:> Co., Ltd.


NO.17 Xinxi Road,New Industrial Park


Xi'an, Shaanxi 710119,P.R.China


Tel: +86--29 8888 0786 Fax: +86-29 8888 7075


Email: sales@focuslightcom.cn


www.focuslight.com.cn



mailto:sales@focuslightcom.cn

http://www.focuslight.com.cn
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808nm Laser Module Series


HT@e"~~ Hi-Tech Optoelectronics Co.,ltd.


BOBnm Laser Module Series C'.
Description ",,...,-::.0 ~


Page I of5


a_
B08nm laser module is the quantum well laser with no cooler .It can be multlmode fiber coupled output at the hIgh


power and N.A. 0.12/ 0.22.The products can be used in the fields which need high power and long lifetime, like laser


pumping, medical usage, printing, heat treatment of material ,marking and so on.


Features Applications


* Kinds of output power: 500mW, 750mW. 1.5W, * Laser pumping


SW, lOW, 14W, 25W: * Medical Usage


* Spectral Width <4nm * Printing


* 501Jm. 1001Jm, 4001Jrn, 700j.Jrn Fiber Output * Heating


* High Reliability * Material dealing


* High Efficiency * Marking


Specifications (2S'C)


FLMM- FlMM-
FlMM-


FlMM- FlMM- FLMM- FlMM- FlMM-
Type 0808- 0808-


0808-
0808- 0808- 0808- 0808- 0808- Unit


7"'1-
7"'1-600m 7*1-7S0m


1.SW
8*1-00SW 8"'1-010W 9*1-012W 9*1-014W 9*1-025W


Optical Specification


CW Output
Power from 600 750 1500 5000 10000 12000 14000 25000 mW
Fiber Pf


Center
Wavelength At; 808 808 808 808 808 808 808 808 om
Wavelength ±5 ±5 ±5 ±5 ±5 ±5 ±5 ±5 om
Tolerance
Spectral Width <4 <4 <4 < 5 < 5 < 7(4) < 7(4) < 7(4) oml>A
Wavelength
Temperature 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 nm/"C
Coefficient


Fiber Characteristics


Fiber Core Size 50 100 100 400 400 700 700 700 ,m
N.A. 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22


Fiber length 1 1 1 1 1 1 1 1 m
Connecter FC/ST/SMA-905


Electrical Specification


Slope Efficiency
> 0.50 > 0.75 > 0.75 > 5 > 5 > 10 >13 >13 W/A-,


Threshold
5:0.25 :s0.50 SO.26 :s0.50 5:0.25 SO.25 SO.50 ACurrent Ith


SO.25


Operating
:S1.24 :S1.24 :Sl.55 5:1.24 :s2.55 :S1.24 :S1.24 :s2.55 ACurrent 10


http://www.htoe.com.cn/english/cpjslzj808nm.htm 1/1812011
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P1-Package,HHL


536 ::;36 ::;39.60 V


::;5.40 ::;5.40 ::;4.50 0


P3- Package


36 36 39 V


t


t


51.75


:$15.40


-10-60


525


P2-Package


14 15


<14


52.10


2.2


::;0.25


:::2.20


2


:>;0.30


2


50.30


Operating
Voltage Vf


Series
Resistance Rd


Package Style


Absolute Maximum Ratings


Reverse Voltage
V,
Operating
Temperature To


Storage
Temperature
Tstg


Ordering Information


FLMS-DDDD- D-DDD
Output Power Unit:


~m» »W· »K· means
~mW· 'W» "KW»


Rated Output Power


Fill with 0 if less than three numerals


cooling:
1: Without cooler


Connector:
0: No connector
1: Fe/PC Output
2: ST/PC Output
6: SMA-90S output


Package:
7: High power package 1
8: High power package 2
9: High power package 3
A: HHL p'ackage


Center Wavelength:
Fill with 0 if Less than four numerals


Multi-Mode Laser Diode Module Series Products


Package Dimensions


Pi Package <Clicking to magnify)


' ..


http://www.htoe.eom.en/english!epjslzj808nm.htm 1/18/2011
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P2 Package (Clicking to magnify)
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P3 Package (Clicking to magnify)


HHL Package
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Pin Function


1 TEC(-)
~J.0 2·
)S,tiO


3 case


4 LD(+)


5 Thermistor
6 Thermistor


• ,, 7 LD(-)


8 PO (P)


9 PD (N)


10 TEC(+)


<


"


"
Typical Performance Curves
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Notes


1. Laser beam is harmful especially for your eyes. Don't look at the laser beam direetly.


2. Ufetime of the diode laser variated with the operating temperature inversely. We advise that the TEe cooler should


be used to keep the temperature suitable.


3. For tuming on the diode laser, please increase the current gradually to the specified operating value. For shutting


down the diode laser, please decrease the current to zero gradually, and then turn off the power.


4. Please wear staticproof bracelet when operating.


5. Please connect the pins of the diode laser correctly as the picture showen in the manual.


6. The operating C\lrrent must less than the rated current. Otherelse the diode laser should be damaged.


7. The fiber facet should be keep clean befor the diode laser is operating.


8. Please use the constant-current source to avoid the surge.


9. Diode laser should be short circuit when stop using.


10. Bend diameter of the fiber must be larger than 4cm temporarily and Bcm permanently.


Copyright@Hi-TechOptoelectronicsCo., Ltd.
Address: Jia 35 Qinghuadong Road,Haidian District ,Beijing 100083 China
Tel: 86-10-6253-7788 Fax: 86-10-8233-5727 E-mail: info@htoe.com.cn


http://www.htoe.com.cnlenglish/cpjslzj808nm.htm 111812011
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HT®e' Iii·Tech OptoelectronIcs CO.,Ltd.


980nm Laser Module Series


Description -
980 Laser Module Series are uncooled MQW Fiber-coupled Module ,operating with maximum output power CW:


25w and NA: 0.12 or 0.22 fiber-coupled output. It is mainly applied for high~luminance, long life area such as laser


pumpIng source, medical usage, printing, heating, material processing, marking ect.


Features
* Output Power, 600mW. 750mW. 1.2W. 5W, lOW.
12W, 22W


* Spectral Width <4nm
* SOllm, 1001lm, 4001lm, 700llm Fiber Output


* High Reliability
* High Efficiency


Applications
* Medical Usage
* Heating
* Material Processing
* Marking


Specifications (2St)


Type
FLMM- FlMM- FLMM· FLMM- FLMM- FLMM- FLMM-
0980- 0980- 0980- 0980- 0980- 0980· 0980- Unit


7*1-600m 7*1·750m 7*1-1.3W 8*l-00SW 8*l-OlOW 9*1-012W 9*l·022W


5000 10000 12000 22000 mW
975 975 975 975 om
±l5 ±l5 ±15 ±15 om
<5 < 5 <7 < 7 om
0.4 0.4 0.4 0.4 nm/"C


P2-Package


1 1


Fe/sT/sMA-905


> 13 >11 W/A


SO.25 SO.45 A


S1.25 S2.45 A


< 36 <36 V


< 9 < 4.50 "P3-Package


3. 36 V


m


700
0.22


1


700
0.22


1


14


400
0.22


> 4.5
S0.45


S2.45


< 14


< 1.75


14


400
0.22


>5


SO.25


S1.25


<14
< 3.50


Optical Specification


fiber Output Power Pf 600 750 1300
Center Wavelength Ac 975 975 975
Wavelength Tolerance ±lS ±lS ±l5


Spectral Width 4A <4 <4 < 4
Wavelength Temperature 0.4 0.4 0.4Coefficient


Fiber Characteristics


Fiber Core Size 50 100 100
N.A. 0.22 0.22 0.22


Fiber Length 1 1 1
Connecter


Electrical Specification


Slope Efficiency Es > 0.6 > 0.75 > 0.65
Threshold Current Ith SO.25 SO.25 sO.45
Operating Current 10 :!i1.2S s1.25 s2.45


Operating Voltage V, < 2 < 2 < 2
Series Resistance Rd < 0.50 < 0.50 < 0.25


Package Style Pl-Package,HHL


Absolute Maximum Ratings


Reverse Voltage Vr 2 2 2
Operating Temperature


http://www.htoe.com.cn/englishlcpjs/zj980nm.htm 1118/2011
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980nm Laser Module Series


To
Storage Temperature
T",
Ordering Information


FLMM-OOO -000-0 DO


.!>25


-10-60


Page 2 of 5


oc


output Power Unit:
·m~ ·w~~K· means
·mW· ·W· ~KW·


Rated Output Power


Fill with 0 if less than three numerals


Cooling:
1: Without cooler


Connector:
0: No connector
1: FCjPC Output
2: ST/pC Output
6: SMA-90SOutput


Package:
]: High power package 1
8: High power package 2
9: High power package 3


Center wavelength:
Fill with 0 if Less than four numerals


Multi-Mode laser Diode Module Series Products


Package Dimensions


PI Package (Clicking to magnify)


fi'~.,
=-


.+-to,1
L,


P2 Package <Clicking to magnify)
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980nm Laser Module Series


P3 Package <Clicking to magnify)


HHl Package
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• Pin FunctIon
1 ne(-)


.1.1. 0 2 -
35.60


3 case
4 LD(+)


5 Thermistor
6 TIlermfstor, 5


"
7 LD(~)


8 PD (P)


.•. ,,' 9 PD (N)


10 TEC(+)


,
<


, ,0


Typical Performance Curves
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980nm Laser Module Series
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1. Laser beam is harmful especially for your eyes. Don't look at the laser beam directly.


2. Lifetime of the diode laser variated with the operating temperature inversely. We advise that the TEe cooler should


be used to keep the temperature suitable.


3. For turning on the diode laser, please increase the current gradually to the specified operating value. For shutting


down the diode laser, please decrease the current to zero gradually, and then turn off the power.


4. Please wear staticproof bracelet when operating.


5. Please connect the pins of the diode laser correctly as the picture showen in the manual.


6. The operating current must less than the rated current. Otherelse the diode laser should be damaged.


7. The fiber facet should be keep clean befor the diode laser Is operating.


8. Please use the constant-current source to avoid the surge.


9. Diode laser should be short circuit when stop using.


10. Bend diameter of the fiber must be larger than 4cm temporarily and Bcm permanently.


Copyright€> Hi-Tech Optoelectronics Co., ltd.
Address, Jia 35 Qinghuadong Road,Haidian District ,Beijing 100083 China


Tel, 86-10-6253-7788 Fax, 86-10·8233-5727 E-mail, info@htoe.com.cn
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HT@e:f Hi·Tech Optoelectronics Co.,Ltd.


Stacked Laser Diode Arrays


Description


HTOE Laser diode array series has been designed to provide the high output power, long lifetime and high


reliability required for solid laser pumping ,medical usage and other high power laser diode applications.


Features Applications


* Output peak power 15000W * Laser Pumping


* Spectral Width :$4nm * Medical Usage


* High Rellabiiity * High power laser diode applications


* High Efficiency


* ON stack arrays adopt micro-channel package


• QCW stack can be designed according to the customer


of non-standard products heat sink package


Specifications C20'C)


780-830nm CW Bars


LDAC2- LDAC2- LDAC2- LDAC2- LDAC2- LDAC2·
Type 0808- 0808- 0808- 0808- 0808- 0808- Unit


040W 060W 100W 200W 320W 480W


Optical Specification


CW Output Power Po 40 60 100 200 320 480 W


Output Power Ibar Ps 20 20 20 40 40 40 W


Array Length L 10 10 10 10 10 10 mm
Center Wavelength Ac 7aO-830 780-830 780-830 780-830 780-830 780-830 om
Wavelength Tolerance ±5 ±5 ±5 ±5 ±5 ±5
Spectral Width 4A SO S4 S4 S4 S4 S4 om
Package Style Micro Channel


Bar length 1.6 1.6 1.6 2.4 2.4 2.4 mm
Number of Bars 2 3 5 5 B 12
Wavelength Temperature 0.3 0.3 0.3 0.3 0.3 0.3 nm/"CCoefficient


Beam Divergence 911x9.l 8x40 8x40 8x40 Bx40 ax40 ax40 d"


Electrical Specification


Slope Efficiency E~.</bar) >1 >1 >1 >1 >1 >1 W/A


Conversion Efficiency Ns ~40% ~40% ~40% 2:40% 2:40% 2:40%


Threshold Current Ith s5 s5 S5 S12 :$12 S12 A


Operating Current 10 S25 S25 S25 s52 s52 S52 A


Operating Voltage Vf S4 S6 S10 SlO S16 s24 V


Series Resistance Rd 0


http://www.htoe.com.cn/english/cpjs/arrays_stack.htm1/18/20 11



http://www.htoe.com.cn/english/cpjs/arrays_stack.htm1/18/20





Stacked LD Arrays Page 20fS


Absolute Maximum Ratings
Reverse Voltage Vr


Operating Temperature To


Storage Temperature Tstll


920-980nm CW Bars


2.5
20


-10-50


2.5
20


-10-50


2.5
20


-1O~50


2.5
20


-10-50


2.5


20
-10-60


2.5


20
-10-50


v
'C


'C


LDAC2-0980-040W lDAC2-09S0-060W lDAC2-0980-100W


40 60 100
20 20 20
10 10 10


920-980 920-980 920-980


±5 ±5 ±5


" S4 ~4
MicroChannel


1.6 1.6 1.6
2 3 5


03 0.3 0.3
8x40 8x40 8x40


~0.8 ~O.8 <!:0.8


~30% ~30% ;:>0:30%


<10 <10 ::;10


::;30 <30 <30
~4 ~6 ::;10


Type


Optical Specification


CW Output Power Po


Output power/bar Ps


Arrav Length L


Center Wavelength A<;


Wavelength Tolerance


Spectral Width JU


Package Style


Bar Length


Number of Bars
Wavelength Temperature
Coefficient
Beam Divergence 911X9.l


Electrical Specification


Slope Efficiency Es{/bar)


Conversion Efficiency Ns
Threshold Current Ith
Operating Current 10


Operating Voltage Vr


Series Resistance Rd


Absolute Maximum Ratings


Reverse Voltage Vr


Operating Temperature To


Storage Temperature Tstg


780-830nm QCW Bars


2.5


20
-10-60


2.5


20


-10-60


2.5
20


-10-60


Unit


W


W


mm
om


om


mm


nm/"C


W/A


A


A


V


Q


V


'C


'C


Type


Optical Specification


QCW Output Power Po


Output power/bar Ps


Array Length l


Center Wavelength 1.<;


Wavelength Tolerance


Spectral Width All


Bar length


Number of Bars
Wavelength Temperature
Coefficient


LDAQ2~ lDAQ2· LDAQ2- LDAQ2- lDAQ2· lDAQ2· Unit0808-300W 080S-600W OSOS-1.2K OSOS-003K OSOS-DOSK OSOS-DiSK


300 600 1200 3000 5000 15000 w
60 60 60 100 100 100 W/bar


10 10 10 10 10 10 mm
780-830 780-830 780-830 780-830 780-830 780-830 om


±5 ±5 ±5 ±5 ±5 ±5 om
~4 S4 " ~4 S4 " om
0.5 0.5 0.5 0.5 0.5 0.5 mm
5 10 20 30 50 150


0.3 0.3 0.3 0.3 0.3 0.3 om/'C
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Stacked LD Arrays


Beam Divergence e II X9.l


Electrical Spedflcation


Slope Efficiency Es{/bar)


Conversion Efficiency Ns
Threshold Current ~


Operating Current 10


Operating Voltage Vf


Series Resistance Rd


Absolute MaxImum Ratings


Reverse Voltage Vr


Operating Temperature To


Storage Temperature Tstg


Page 3 of 5


8x40 8x40 8x40 8x40 8x40 8x40


>l >l ., >l >l >l WI'
2:40% 2:40% 2:40% 2:40% 2:40% 2:40%


S25 S25 S25 S25 S25 S25 •
s90 s90 s90 :S120 :S120 S120 •
:S10 s20 S40 SOO :S100 :s300 V


Q


2.5 2.5 2.5 2.5 2.5 2.5 V


20 20 20 20 20 20 t
-10-60 -10-60 -10-60 -10-60 -10-60 -10-60 t


300 600 1200


60 60 60
10 10 10


920-980 920-980 920-980


±5 ±5 ±5
S4 S4 S4
0.4 OA OA


5 10 20
0.3 0.3 0.3


8x40 8x40 8x40


2:0.8 2:0.8 2:0.8


2:30% 2:30% 2:30%


S15 s15 $15


::;75 s75 $75


S10 ::;20 ::;40


920-980nm QCW Bars


Type


Optical Specification


QCW Output Power Po


Output power Ibar Ps


Array Length L


Center Wavelength Ac
Wavelength Tolerance


Spectral Width 4A


Bar Length


Number of Bars
Wavelength Temperature
Coefficient
Beam Divergence 911xe.l


Electrical Specification


Slope Efficiency Es{/bar)


Conversion Efficiency Ns
Threshold Current Ith
Operating Current 10


Operating Voltage Vf


Series Resistance Rd


Absolute Maximum Ratings


Reverse Voltage V~


Operating Temperature To


Storage Temperature Tstg


Ordering Information


LDAQ2-0980~300W


2.5


20
-10-60


LDAQ2-0980-600W


2.5
20


-10-60


LDAQ2-0980-1.2K


2.5


20
-10-60


Unit


W


W


mm
om


om


om
mm


omit


WI'


••
V


Q


v
t
t
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,Ll)ACD-D
.,....~ Unrr of Power:Ln, w: ou~ut power in W; K: output power in kW


Output Ratmg:


Actual output power in W, fill with 0 if less ttlan three numerals


Wavelength:


Center wavelength, fill with 0 if less than four numerals


Structures:


1: SinlJle Bar 2: Stack Arrays 3: unear Arrays


LDAQD- DO


Laser Diode CW Arrays Series


-T:DD
Unit of Power:
w: output power in Wj K: output power in kW


Output Rating:


Actual output power in W, fill with 0 if less than three numerals


Wavelength:
Center wavelength, fill wrrh 0 if less than four numerals


Structures:
1: Single Bar 2: Stack Arrays 3: unear Arrays


laser Diode Quansi-ew Arrays Series


Package Dimensions


Package Dimensions <Clicking to magnify)


I


~ 9lTHrS§ID~ ..,' . ,
Typical Performance Curves
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Notes


1. Caution! Don't look at the laser beam directly, because it's harmful to eyes.


2. The storage temperature is between -10 and 60 'C.


3. Under normal circumstances, the higher the temperature is, the shorter the life of semiconductor laser will be. It is


recommended to use lasers under TEC cooling or in air-conditioned room.


4. To use a laser diode in following sequences: Turn on the power supply; connect to the laser diode; and then


Increase the current gradually to the specified operating value. To shut down the laser diode, please decrease the


current to zero gradually, and then tum off the power. Please make sure that the power supply has no current


overshoot at any time. The current overshoot can damage the laser diodes permanently.


5. The high power laser diode arrays are very sensitive to electrostatic. Please wear anti-static bracelet during


operating with the laser diodes (arrays).


6. Be sure that the operating current does not exceed the specified operating current. Otherwise, it will accelerate


laser aging, shorten lifetime or even damage devices permanently.


7. A clean, dry and ventilated environment should be available when storing and operating laser diodes (arrays). Dust


may degrade the laser diodes (arrays).


8. Constant-current power supply with voltage regulator should be used to avoid surge.


Copyright© Hi-Tech Optoelectronics Co., Ltd.
Address, Jia 35 Qinghuadong Road,Haidian District ,Beijing 100083 China
Tel: 86-10-6253-7788 Fax, 86-10-8233-5727 E-mail, info@htoe.com.cn
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1450nm Laser Module Series


HT@,0' Hi-Tech Optoelectronics Co.,l.td.


Page I of 4


1450nm Laser Module Series


Description


1450nm diode laser module can output high power laser beam from optical fiber which NA is 0.22. This series


product can used in the fields that need high brightness and long lifetime such as printing, space communication and


medical.


Features
* Output Power; 400mW, 3W, 8W


* Spectral Width <10nm


* 1001Jm, 4301Jm, GOOlJrnFiber Output


* High Reliability


* High Efficiency


Specifications (25t)


Applications
* Laser pumping
* Medical Usage


* Printing


Min. Typ. Max. Unit


1420 14S0 1480 om
400 8000 mW
500 600 700 mA


2800 3000 mA


Type


Center Wavelength


Power


Threshold Current


Operating Current


Operating Temperature


Storage Temperature


Type


Symbol


"P,
I"


I,


T,
T~,


FlMM-1450-7 (0, 1, 2, 6) 1-
400m


-10


-40


FlMM-1450-8 (0, 2, 6) 1-
3W


30 'to
70 'to


FlMM-1450-9 (0, 6) 1-
3W


Optical Specification


Fiber Output Power


Center Wavelength


Spectral Width
Wavelength
Temperature
Coefficient
Fiber Specification


Fiber Core Size


N.A.


Fiber length


Connecter


Electrical Specification


Slope Efficiency


Threshold Current


Operating Current


400mW


1420"'1480nm


< 10nm


OAnm/'C


100IJm


0.22


1m


Fe/ST/SMA-90S


>0.17W/A


600mA


3A


3W 'W
1420~14aOnm 1420~14aOnm


< lOnm < 10nm


OAnrn{C OAnm/'C


400IJm GOOlJrn


0.22 0.22


1m 1m
ST/SMA-90S SMA-90S


>1.2SW/A >3.3W/A


GOOmA GOOmA


3A 3A
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1450nm Laser Module Series


Operating Voltage


Series Resistance


Package Style


Ordering Information


<2V


< O.2Q


PI-Package


< 15V


< 1.2Q


P2-Package


Page 2 of 4


<35V


< 3Q


P3-Package


FLMs-DD0-000-,0000


Output Power Unit:
~mN ·W· ·KN means


·mWN ·W· -KW·


Rated Output Power


Fill with 0 if less than three numerals


Cooling:
1: without cooler


Connector:
0: No connector
1: FC/pC Output
2: sTIpe Output
6: SMA-90S Output


Package:
6: High power package 1
7: High power package 2
8: High power package 3


Center Wavelength:
Fill with 0 if Less than four numerals


Multi-Mode Laser Diode Module Series Products


Package Dimensions
PI Package Dimensions (Clicking to magnify)


P2 Package Dimensions (Clicking to magnify>


http://www.htoe.com.cn/english/cp j s/zj 1450nm.h tIn 1/1812011
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1450nm Laser Module Series


P3 Package Dimensions (Clicking to magnify)


r;=:-- --'i{---- ........•
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Typical Performance Curves
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Notes


10


8


6


4


2


o
o O. 5 1 1.5


I (A)
2 2.5 3


1. Laser beam is harmful especially for your eyes. Don't look at the laser beam directly.


2. lifetime of the diode laser varlated with the operating temperature inversely. We advise that the TEC cooler should


be used to keep the temperature suitable.


3. For turning on the diode laser, please increase the current gradually to the specified operating value. For shutting


down the diode laser, please decrease the current to zero gradually, and then tum off the power.


4. Please wear staticproof bracelet when operating.


5, Please connect the pins of the diode laser correctly as the picture showen In the manual.
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1450nm Laser Module Series


6. The operating current must less than the rated current. Otherelse the diode laser should be damaged.


7. The fiber facet should be keep clean befor the diode laser is operating.


8. Please use the constant-current source to avoid the surge.


g. Diode laser should be short circuit when stop using.


10. Bend diameter of the fiber must be larger than 4cm temporarily and Bcm permanently.


Copyright@Hi-Tech Optoelectronics Co., ltd.
Address, Jia 35 Qinghuadong Road,Haidian District ,Beijing 100083 China


Tel, 86-10-6253-7788 Fax, 86·10-8233-5727 E-mail, ;nfo@htoe.com.cn
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Optisiv Ltd. is a small, privately held manufacturer of pulsed fiber laser systems.
Located in Kibbutz Einat, Israel, it was founded in 2007 by Dr. Kobi Lasri. Dr. Lasri
holds a PhD in electrical engineering from Technion-Machon Technologi Le' Israel.
After graduating, he worked for three years as the Technical Manager at Elbit Systems
Electro-Optics Elop Ltd. in Rehovot, Israel. He subsequently served as Production
Manager at Precision Photonics in Boulder, Colorado, for two-and-a-halfyears. He left
Precision in 2007 to found Optisiv.







(a) Raycus Fiber Laser Laser Technologies Co" Ltd. designs, manufactures
and sells 200W single mode (Ml < 1.2), 1064nm, CW fiber lasers from
their operations in Wuhan, China, Raycus Fiber Laser Teclmologies Co.
Ltd. founded in 2007, is the leading high power fiber laser manufacturer in
China. According to its website: "with a deep understanding of laser
technologies and specialty fibers, Raycus Fiber laser is the first in China to
successfully produce and industrialize the high power fiber laser."
According to the website, Raycus plans to introduce fiber lasers up to
1,000W soon. Home page: http://raycuslaser.comIenqllndex.aspx. History: Raycus
was [mUldedby US fiber laser industry veteran Dr. Van Dapeng in 2007.
Dr. Van and Huagong Laser, a subsidiary of Wuhan public company
Huagong Tech, each owned 50% share of the company but Dr. Van has
the key power to control the company. From Raycus's website, Van and
Huagong laser invested 30million RMB in the company each in 2007.
Huagong laser was reported to sell its 32% share in Raycus for 63.36
million RMB.
From 1996 to 2007, Dr. Van worked in several US universities and
companies, including University of Illinois at Chicago, Wright State
University, Zyhron Company, Lasersharp Company and Nufem Company.
He has 3 US patents. Before 1996, he worked at Nanjing Polytech
University.



http://raycuslaser.comIenqllndex.aspx.





SOLAR Laser Systems is one of the oldest private high-tech companies in the former
Soviet Union. Located in Minsk, Belarus, they have been working in the international
photonics market for 21 years. They specialize in scientific research, development and
manufacturing of solid-state lasers, laser systems and spectral equipment for industrial,
medical and scientific applications.


Company website: http://www.solarlaser.com
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OPO SYSTEMS


HOME ABOUT NEWS & INFO PI'<


• High efficlencv


• UV SHG options


• Compatibility with
MM pump lasers


• 210 ...2500 nm
operation range


• Custom solutions
up to 20 jJm


• PC control option


• Wavelength display option


• Easy to use and
low maintenance


New SOLAR LS OPO systems combine high energy output, extremely wide tuning range
with exceptionally easy maintenance and increased reliability.


These OPO systems are developed taking into consideration the end user's demands.
They are highly reliable ar'ld easy to operate unlike the similar devices already existing in
the market. The main advantage of the OPO LP series is extremely low operating pump
power densities, Thanks to the original optical scheme the specified parameters are
obtained even at low pump intenSities and as a result neither crystals r'l01·other optics can
be damaged. This featul·e corn!;ined with precise optics mounts and dust protective
housing insures perfect reliability and long·term output stability,


The OPO LP series optical design pmvides I1lgh·efficiency output even if it is pumped by
standard multimode Nd:YAG lasers. The customer does not !lave to buy or use complex
and expensive TEMoo Or single-frequency pump lasers. The maintenance expenses are
therefore reduced and the OPO LP series is attractive for every user. Besides the OPO
supen:cmpactness saves spare at your cptiul table "nd allows to integrate it easily into
any available laser system.


SPECIFICA nON







MOOEl LP601 lP603 lP604


Non-linear crystal BBOType r BBOTyp'II BBOType II


Tuning range, 11m


sjgn~1+ idler 410 ... 1500 410 ... 2500 6BO... 2500
second harmonic - 210 .. .420 340 ...680


Max total conversion efficiency I} 40%" 35%li 4096"


linewidth 11, an·1 10 ... 100 4 ... 6 6 ..• B


Oimensiofls, mm 255x220xlO


Pump laser requirements


laser type Nd:VAG


Wavelength, nm 355 355 532


Max pump energy, mJ 350 350 500


Operating pump intensity. MW/cm1 60 60 BO


Pulse width, ns 4 ..• 12


Beam quality multimode homogeneous spatial beam profile


Beam divergence, mrad <1.5


• SpeciFications are subject to change without notice
1) Depends on output wavelengtll; specified for 10 ns pump pulse
2) At 500 nm
3) At 850 nm


Typical IIn•••• idth of the LP 601 OPe


• Typical effidercy of the LP601 OPO
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Typleallinewfdtll of l:tle LP603 OPO
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CUSTOM OPO SYSTEMS


SOUIR Laser Systems has a gre~t experience i~ development, manufacturing and supply
of specialL,ed custom tunable OPO systems based 011OPO, SFG and DFG technologies.
Wilile developing custom systems, SOUIR L5's specialists take into consideration specif,c
customers requirements and provide users with optim<ll cost and time effective solutions
Of tile ch<lllenges they f<lce.


Tile widest choice of non-Ilneu crystals used in SOLAR L5's dev;ses - B60, LBO, c'lBO,
KTP, KTA, liNb03, KNb03, AgG<lSe2, CdSe - ensure high laser perform<lflCe within


the wavelength range of 190nm_ ..:20pm.


HOME· ABOUTUS ~ NEWS &. INFO' PRODUCTS· aJSTOMERS· CONTACTS
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NT340
SERIES


Tunable
Wavelength
Lasers


NT340 SERIES AVAilABLE MODELS ~~"" : .•


• Broad bandwidth models based on type 1 BBOOPO.


• Narrow bandwidth models based on type 2 BBOOPO.Narrow bandwidth
model can be configured with SH orland SFtuning range extension for
193-419 nm output.


NT340 series tunable laser seamlessly
integrates in a compact housing the
nanosecond optical parametric oscillator
and Nd:YAGQ-switched laser.


The system features high conversion
efficiency, hands-free wavelength tuning
from UV to 1Ft easy maintenance and
separate outpLrt for pump laser beam.


The laser is controlled from the remote
keypad or from PC through RS232
interface using LabView drivers that are
supplied with the system. The remote
pad features a backlit display that is


easy to read even while wearing laser
safety glasses.


Narrow band models features less than
5 cm-1linewidth that is ideal for many
spectroscopic applications.


Systemis designed for easyand cost-
effective maintenance. Replacement
of flashlamps can be done without
misalignment of the laser cavity and
deterioration of the laser performance.
OPO pump energy monitoring system
helps to increase lifetime of the optical
components.


FEATURES


• Hands-free no gap
wavelength tuning from
400 to 2600 nm


• No gap tuning from
210 to 2600 nm with
optional UV extension


• Up to 40 mJ pulse energy
in visible spectral range


• Up to 4 mJ pulse energy in
UV spectral range


• Optional sum-frequency
generator extension for
improved output in
300-400 nm spectral range


• Less than 5 em-l linewidth


• 3-5 ns pulse duration


• 10 or 20 Hz repetition rate


• Remote control pad


• PC control via RS232 and
LabView"" drivers


• Separate output port
355 nm beam. Outputs
for 1064 and 532 nm are
optional


• OPO pump energy
monitoring


• Replacement of fJashlamps
can be done without
misalignment of the laser
cavity


APPLICATIONS


To configure laser for any application, broad selection of
optional items are available:


• Tuning range extension in UV range (210-419 nm);
• Tuning range extension in 300·400 nm range with high pulse energy;
• Tuning range extension in DUV range (193-210 nm);
• Fiber coupled output in 350-680 nm range;
• Pulse energy attenuator;
• Separate Nd:YAGlaser harmonics output ports (1064, 532, 355


and 266 nm wavelengths) from build-in harmonics generator;
• Water-air cooled power suply.


• Laser-induced fluorescence


• Flash Photolysis


• Photobiology


• Remote sensing


• Time-resolved spectroscopy


• Non-linear spectroscopy


• Other laser spectroscopy
applications
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SPECIFICATIONS 1)


MODEL NT34lA NT341B NT342A NT341B


420--680 nm , 42D-680 nm I 420-709 nm 31 420-709 nmJl -
740-23oonm 740-2300 nm 710-2300 nm 31 710-2300 nm 31


21G-419 nm 210-419 nm, 225419 nm 225-419 om
193-210 nm


n All specification. are "'bjeet
ttI chong" wilho\ll notice. T!'e
par"""'"", marked typical
a,e not <ped5ca:ioo<. They
are inlfocafions oIl\fPicaI
perfomIiIra ~ d vary witII
each ulll we ma,...ofoau'e.
lJnIes; mr..d otlIerwi<e ••
speclicotions are "",.<med
al~50 nm.


• Hand<..free tiring 'ange
210-2300 nm.


~ li.rinl' '''''9'' ~ffiSion to
400-2600 Elmis oplionaL


~ Measured a1450"",- see
t\.oWlg a.rve< f", t:ypicaI
OU!pUlSato<her~.


~ Measured", 260 •.•.•. see
IUni'Ig curve< fo< typic.lI
OYlpllts at o;h<;, wa,,;length'.


• MeMUredatH()nm,
SF g."",.to, i.optimiz..:1
for ma>imum outputi"
30ll--4DO nm ,"nge, See tuning
CU,,,,,. fa, typical output,,,
other wavelength,


" Me",u,ed 01200 nm .
• Un.width is <8 cm" 10,


210-419 nm ,.nge,
~ FWHM mea<u,ed with


photodHxle fe,wrtng
SODp' rise time and 300 MHz
bandwidth oscilloscope.


In 6e.m diameter j. mea'u,ed
@450nmatthelle'point
and can vary depen,"ng on
the pump pul<e enetgY.


'" FIJI angle measured at the
lie' point@l450M1.


'" separa~ CUIpuI pan Corthe
3SS nm. beam is <,.andam.
OI/l;plm for 1064 nm. am
SOl nm. beam< are optioN!.
la<e< ouIpuI wi! be opliri<ed
for 01'0 operation and
specilic>tion 'MY va:yllith
each um ••.• malIlfacture .


•• YInion wilt>0lN generator
ha<cr.""""""" d
""6_260_10l0 mm (W·H·U.


•• A~ cooled flCN'e' supply i,
optional.--


---


135m.!


0.05 nm


vertkal
vertical


lOmJ


I
I J.iIWIi


446x260xB10 mm
330x670x520 mm


2.5 m


135mJ


--'OmJ 15mJ 30mJ
-- 2mJ 4mJ


3mJ 6mJ


10-350 em" J 0.2 mJ
< S em" L<5em'~_


10l£min _
IS-30 ·C
2o-BO %


208 or 240 VA" single phase 50/60 Hz
2.5 kVA


I


horizontal


20mJ


lOmJ


-


355 nm
I


4-6M
-----l.-- "Hat-top' in near field, without hot spols
_1---_ < 05 mrad


1 _. <3.~%
10 or 20 Hz


OPO
Wavelength range"


Signal
idler
SH enerator(optional)
SH/SF generator {optionaQ
OUV generator {optional}


Out ut ulse ene
OPO'l
SH generator (o tional)"
SH/SF enerator (0 tional)"
OW generator (optional) »


Linewidth II .........-L 10-350 cm·'
Scanning step


Signal (420-709 nm) .___ ,L_ 0.1 nm
!-_Idler (710-2300 nm) 10m


SH range (210-419 nm) --1 . -- 1 0.05 nm J
Pulse duration "I 3-5 os


.D''p'ical beam diameter") - ---. 4-mm I S mm r-:-: 4 mm I 5 mm


..!yp~~1beam diverg~~~._.___ < 6 mracl. ~~ __ '5..1- mrad =---
~~ization . ,_ ..__ ..__ .__
___ Sig.~ai beam __ .


Idierbeam
SH/SF beam


PUMP LASER 1-')


Pump wavelength
Max um ulse ene
Pulse duration
Beam qual"
.!leam divergence
Pulse energy stability (StDevj
Pulse repetition rate
PHY~CAlCHARACTE~C5
Unit size (WxHxL) 1Jl


Powersu size (WxHxL)
Umbilicallengt!\ m
OPERATINGREQUIREMENTS
Water consumption (max 20 ~q'<)


Room temperature
~:humid!!y (noneonde_nsing)
Mains voltage
Power eonsumation - ,


"•,.
I"
o •


•- -


- NT34'B
- NT341A


•.• •.••. ..•• """w __


••


-


-lfn4lB
-NTM •••••
_ NT342B-SH-~~
_ >m42BSFISHG
- NT)4:v.sFISHG


•.. "" ""' .•.• ,•.. ";,,,w __


Fig 1. Typical output energy of the NT341
series tunable wavelength systems


Fig 2 Typical output energy of the NT342
series IlJnable wavelength systems


Fig 3. Typical far field beam profile
of NT342laser
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Find Iccal distributor at
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TVL+
User-friendly


Tunable Dye Laser







TDL + ADVANTAGES


Wide tunability:
Two gratings allow for coverage of the 200- 4500nm range


without realignment of the cavity. Unique dual grating option


enables configuration without direct handling of the grating
assemblies.


Spectral access - UV and IRgenerations:
Nonlinear crystals provide options for motorized or automatic
phase-matching and beam compensation.


Excellent passive and active stability:
Passive stability is achieved through integrated design on
option benches - Active stability is achieved by closed loop
temperature control of both the oscillator spectral
cavity and nonlinear crystals.


Easy dye exchange:
Dye exchange without removing dye cells prevents


misalignment.


Quantel support and service:
Quantel's long history in design and manufacture of TDl
tunable solutions means your productivity is backed by


industry experts in installation, integration, support, and


field service.


Simplicity and user safety:
• Automatic recognition of the frequency conversion


crystals in lR and UV.


• Phase-matching tracking easy to use


• Dedicated software controls both pumping and dye lasers.


• Optimization and dye exchange in user operation


configuration without opening the housing .
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o Oscillator


o Preamplifier


o Amplifier


o Pumping beam


o fundamental beam


o 1064nm beam for UV mixing


TDL, remotemodufe
, "


• - I


Crystals and IRJUV
options accessories


._-_._._~ ..._-_._ .._ .._-,. .• .•.•.•-•... ----- - - - -......--- .._-~







TDl+: PERFORMANCE, RELIABILITY, FLEXIBILITY
AND USER-FRIENDLY PULSED, TUNABLE DYE lASER SOLUTION


low A5E oscillator, temperature
stabilized:
The spectral quality of Quantel systems is the result of its


patented oscillator configuration. Its geometry creates an


angle between the parasitic emission axis (ASE: Amplified


Spontaneous Emission) and the axis of propagation of the


beam. This prevents ASE from being amplified. The output


ASE is reduced to the lowest level possible «0,2% in the


center of the peak of Rh 590 dye).


Tunable VAG/DYE system:


Compact, with new options, the TDl; provides
all the advantages of a tunable dye laser system.
High optical efficiency, narrow spectral
bandwidth, large tunability range, extremely
low amplified spontaneous emission: TDL+ is
the perfect tool for any application such as
spectroscopy, Laser Induced Fluorescence.
lIDAR, CARS, lIBS. ablation, and many more.
Quantel Brilliant or YG980 lasers are
mechanically and optically optimized to pump
TDL+ for excellent overall stability.
The TDL-!- can be purchased with a variety of
Quantel pump lasers or qualified with an
existing pump laser.


The lDl+ is the latest development in Quantel's
long history in tunable dye lasers, with a
continued focus on performances, safety, and
ease of use.


High rafieclh'ity
mirror


Prism


") •.
I


Toward.
preamplifier


TOL-i oscillator


Turning mirror :i'\


Groz.ingfndoence
grating


Wide tunability: 200nm to 4,51Jm
Wavelength tuning isachieved with a mirror rotating in front


of a grazing incidence grating. The use of a 24001/mm


grating provides tunability from 420nm to 750nm, partiOJlarfy


adapted to LN conversion (200nm to 420nm) through non


linear crystals.An 1800 I/mm grating coversthe 500-900nm


range providing IR tunability from 1200nm to 4500nm by


frequency subtraction. A typical laser dye supports lasing


over 40nm in the fundamental wavelength.


In standard, all mechanical and optical components of


the oscillator are temperature stabiliZed, which leads to


a high quality long term spectral stability for the system


(0,OScm-1/SoC/hour). This thermal regulation is particularly


adapted for experiments in highly unstable temperature


environments (e.g. combustion).


Narrow bandwidth
The TDLi platform can be configured with a number of


linewidth options suitable for a full range of


spectroscopic applications from broadband zero-order


output for multiplex CARS, moderate linewidth for survey


spectroscopic scanning, and, with the Narrow Bandwidth


Package, linewidth performance of <O,05cm-1. The NBP


package consistsof 4 prisms,


mounted in a convenient


modular assembly, that


expand the beam size in the


oscillator cavity and enhance


the selectivity of the grating.


178S4,323IQ'l1 O.05lan


Spectral measurement@560nm
with HighFinesse wavemeter
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Amplification and optimized beam quality:


Amplification results from the passage of the laser beam


through 2 amplifier stages, both optimized for high gain


and low ASE.


The saturation of the gain insures a perfect circular output


beam profile and excellent spatial uniformity. These beam


characteristics allON for high nonlinear frequency conversion


efficiencies. Both amplifier cells are fed by independent


dye circuits in order to optimize concentration for each


stage.


Modularity and
flexibility:
All optical components are
treated with non reflective
coatings @532nm and
@355nm allowing change
in the pump wavelength
without realignment.


The 2 wavelengths' axes of propagation are coUinear for


any Quantel Nd: YAG pumping laser. Depending on the


output energy required, TDL·;·can be pumped with Quantel


Brilliant or YG980 systems. Quantellasers are designed for


adaptability and stability, making this combination ideal.


The TDL· can be pumped by other pulsed NdYAG laser,


although specifications are dependant on the pumping


beam quality.


Simple and quick dye exchange without
any realignment:
In order to prevent any unlikely misalignment or pollution


of the optical components during the dye exchange process,


the TDL-, uses an external dye flowing system.
Every pumpltank assembly is connected to the system by


use of quick connectors: one is dedicated to the oscillator


and preamplifier and the other one to the amplifier.


The design allows for efficient rinsing of the flowing circuit.


Capiffary cell for excellent circular
output beam profile........................................................... " " " ""


Ultraviolet and Infrared: extension of the tunability range


To generate UV or IR wavelengths, a system of nonlinear crystals configured for doubling,
tripling, mixing or subtracting frequencies is used.


Performances, user safety and simplicity are all design priorities. so all optimizations of energy
output within UV and IRrange are carried out with the housing closed.


The generation of uv typically requires a 24001/mm grating and generation of IR is generally
more efficient with an 1800llmm grating.


a second provides mixing after frequency doubling and


tripling, depending on the chosen crystals.


The wavelength ranges in conjunction with the type of


nonlinear crystal used (KDPlBBO) have been optimized in


regard to conversion efficiency, simplicity and lifetime of


the dye. Each stage includes positioning mounts, beam


steering compensators, delay line and nonlinear crystal.


The mechanical mounts allow for precise and quick crystal


exchange. Crystals are thermally regulated within a sealed


oven, providing excellent power stability. Phase matching


occurs through angle tunIng,


and the compensator is


automatically rotated to


preserve the propagation aXIs.


EWToption: unique combination of 2 gratings


With the EWT option (Enhanced Wavelength Tunability),


the TDL i provides the fundamental range of wavelengths


from 420nm to 900nm without realignment or manipulation


of gratings. Two lBOOl/mm and


24001/mm gratings are set in the


oscillator side·by-side.


An assembly of mirrors allows


the user to switch from the


420-750nm range (24001/mm)


to the SOO-900nm range


(1BOOl/mm) and to combine UV
and IR experiments easily. Double grating


Ultraviolet generation


I
The UV range (200-420nm) IS obtained by uSing Temperature


stabilized crystal I'


lnon'lne"~y~taIS'~f~"ts~g~pco:e~dOCbl:'~.- ,~ j







This option is integrated on the TOL~bench to obtain
better mechanical stability and compactness.
A Pellin-Broca prism installed atter the UV output
allows for wavelength separation. To compensate
the deviation generated by the wavelength shift, the
prism is mounted on a motorized assembly.


UVT option: automatic phase-matching


To optimize wavelength tuning, the phase matching
of the nonlinear crystals is computer-controlled.


The controlling system uses two methods which can
be combined, using a lookup table and/or real time
closed-loop control.


These two methods provide a quick scan of the
wavelengths and an optimization of the conversion
efficiency for any level of output energy.


Automatic recognition of the type of crystal installed
allows for look up of its settings and positioning
quickly.


The furnished software gives access to different
parameters: user mode (look-up tables, closed-loop
and combination of both), type, temperature and
position of the recognized crystal.


The compensation of the angle generated during the
scanning of UVwavelength is automatic: the position
of the Pellin~8roca prism is directly associated to the
output wavelengths.


UV SOC option: UV drift compensation and residual
beams dumping


uv sac option (Separated Output Compensator) corrects
both the angular deviation and the translation of the
beam axis during the wavelength scanning.
4 Pellin-Broca prisms are installed on an additional bench
attached to the main TDL·:bench. The distance between
these 4 prisms allows for dumping of the residual beams.


Infrared generation:
The IRextension principle relies on frequency subtraction
between the fundamental wavelength of the dye and
the residual 1064nm wavelength of the pumping laser.
This option is installed on a separated bench attached to
the TOll. An 18001/mm grating is typically used in the
oscillator.


IRoption: motorized phase-matching


Four crystals (KTP/KTA) are used to generate the
wavelength range from 1,2jJm to 4,5jJm. They are
installed in a sealed oven and temperature stabilized.
Usinga KTAtype crystal allows operation around 2800nm
which is the spectral range of water vapour absorption.
The output energy slightly decreases in the area of this
absorption peak. The angle phase-matching of the
crystals is computer-controlled just as for the UVT
option. The software can use the memorized lookup
tables or close-loop control.


Versatility of the control software
In addition to the adaptability
and stability of the assembly,
software is provided to control
the entire system, pumping
laser and dye laser. Users have
access to aU parameters of the
different lasers: frequency.
wavelength, type of crystals.
temperature and user mode
(auto, table. autoltable). etc.


IR see option: IR drift compensation and residual
beams dumping


Tocompensate forthe deviation of the IRbeams during a
wavelength scanning, high IRreflectivity motorized coa-
ted mirrorsare used. The residual wavelengths are dumped.
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UV option: motorized phase-matching


For a defined UVwavelength, Quantel also provides a
more simple system than the UVT.
Phase matching of the nonlinear crystals is still
motorized, but the commands of the motor and the
positioning of the crystal are controlled by the user
through a dedicated module
installed under the TDL+ .•.._-.•.••.•• '0::.. I
bench; this option does not __ ~~
require a computer.
Tocompensate the deviation
of the UV beam, the user
can optimize the orientation
of the PeJlin-Broca prism.


Control software


11I.-
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Manufacturing facilities


Quantel USA


Quantel
2 bis, avenue du Pacifique - ZA de Courtaboeuf - B.P.23


91941 Les Ulis Cedex - France
Ph: + 33 (0)1 69291700 - Fax: + 33 (0)169291729


Quantel-USA
601 Haggerty Lane


Bozeman, MT 59715 - 2001 - USA
Ph: + 1 4065860131


Ph: a77-QUANTEL
Fax: + 1 406 586 2924


quantel@quantel.fr-www.quantel-laser.com
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Radiant Dyes Laser Accessories GmbH


Dye Laser


New NarrowScan
New Resonator Design


4 analog I 4 digital inputs
Autotracking Frequency doubling, tripling and mixing


Wavelength Separation Unit
Frequency Stabilization


Temperature Stabilization
Wavelength Calibration


Online Bandwidth Control
Bethune Cell (up to 1 Joule pump energy)


Optional: Integrated Nd:YAG Laser
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Optical feedback
The new active feedback allows moreover a fully automatic wavelength calibration and an
almost linear scanning. Active temperature contra, online energy control and wavelength
stabilisation, as well as Iinewidth control are further advantages of the new optical feedback.
Tagether with the new motor drive and a new software, we achieved a precision with
reproducibility of the laser-line, linear scan and wavelength control, which is, to our knowledge,
not reached by any other Jaser worldwide.


Additional options


When designing the new series of NarrowScan dye lasers we paid utmost attention to a flexible
layout, meeting a variety of applications with a single dye laser. The following options can be
easily integrated into the housing of the NarrowScan laser to guarantee a rigid and compact
structure.


a} Frequency conversion


The excellent spectral and spatial quality of the NarrowScan-series predestinate this laser for
the use in nonlinear processes. By means of our very precise positioning devices, all common
crystals for frequency doubling, tripling and difference frequency mixing or mixing after doubling
can be installed in the housing of the NarrowScan-laser. By installing the positioning stage
directly inside the laser housing, a high stability and reproducibility is achieved. For difference
frequency mixing (up to 4.5 ~m) the dye laser wavelength is mixed with the fundamental of the
Nd:YAG-laser. The necessary opto-mechanical components for the pump laser beam are also
located inside the laser housing. All frequency units can be used independend, in LookUpTable
or in autotracker mode.


Frequency doubling Doubling Unit & Pellin Broka Separation Box


Difference frequency mixing Frequency tripling


(13) compensators; (14) mixing-crystal; (15) separator (Pellil'l-Broka prism); (16) )J2-plate







•. _-
b) Temperature Stabilization


OUf new NarrowScans are provided with an active temperature stabilization to prevent
instabilities of the cavity because of changing environmental temperatures.


c) Opto-Galvanic Wavelength Calibration


A software controlled opto-galvanic (2) calibration device measures the absolute wavelength of
atomic transitions, which are compared the actual grating position. The user can use the data to
recalibrate his laser.


d) Bandwidth Monitor


An Etalen (3) is used to generate interference rings, which are monitored by a CeO-camera (1)
and displayed on the PC. The software calculates the laser bandwjdth by fitting the interference
maxima, allowing an online control of the laser bandwidth during the measurements.


--...•~,,,
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e) Wavelength I Frequency Stabilization


The active frequency stabilization uses
the same Etalon as for the bandwidth
measurement. In order to stabilize the
laser frequency, one of the interference
maxima is observed and kept at the same
spatial position. Any frequency drift of the
dye laser results in a spatial drift of the
interference rings, which is compensated
for slightly adjusting the resonator.
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1) Prismatic cell for high power output and improved beam profile


Our new prismatic cell can be used with pump powers up to 1Joule and garantees a high power
output with an excellent beam profile. The inner tube can be ordered from 1.6 up to 6mm
diameter, depending on the power of the pumplaser.
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NarrowScan
The NarrowScan pulsed dye laser series is based on a new resonator-design with a very
narrow Iinewidth (<O.04 em-i) that has been optimized in design and specifications by laser
experts over many years and can now be used with pump laser pulses as short as 4 ns. The


laser has very rigid and
massive middle and side
plates, ensuring a very high
stability in the oscillator and
pre-amplifier. The dimensions
of the laser housing are much
smaller than before, making
the laser as compact as
possible, Vv'hile still allowing
space for two frequency
conversion units inside the
laser.


Improved Resonator Design


IT vertical grazing incidence resonator
IT larger tuning range
IT lower bandwidth
IT improved pulse to pulse energy stability


New NarrowScan laser with the following options:


IT Gratings: 1800,2400,3000,3600 lines I mm
TT Double-grating (bandwidth < 0.04 cm-1)


IT Prismatic cell for high power output
IT Frequency conversion units for doubling,


trippling or mixing from 190nm up to 4.51Jm
IT "Look up" table and/or autotracking for both


conversion units
IT Wavelength separation with two or four Pe1lin~


Broka·Prism
11 Temperature stabilization of the crysta!~housing


IT Frequency stabilization


IT Optogalvanlc cell for laser calibration
IT C++ or LabView software
IT 4 digital and 4 analog inputs
IT Online power monitoring of fundamental,


doubled and tripled laser light
IT Online bandwidth monitoring with CCO-


camera
IT Reversed laser design


IT Integrated pump laser (dye and pump
laser in a single housing)
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Specifications for all NarrowScan Models:


Conversion efficiency: 25% DCM
Nd:YAG Dumoed 532 nm 28 % Rhodamine 6G
Conversion efficiency: 12 % Rhodamine 6G
Excimer pumped 308 nm 15 % Coumarin 102


Wavelength reproducibility (580 nm) < 0,0025 nm (typically < 0,0009 nm), temperature stabilized


Absolute accuracy of the wavelength < 0,02 nm (typically < 0,01 nm), temperature stabilized1'580 nml
Wavelength stability < 0,001 nmrc
Divergence 0,5 mrad


Polarization > 98 %


ASE-background <0.5%


Dimensions 660 rom x 420 rom x 360 mm


Configurations:


Laser Grazing Grating Tuning Tuning Range Bandwidth [em-l]Element
NarrowScan 3600 [fmm (90 mm) 3600 [from 330 nm - 480 nm :::;0,04 @ 460 nm
Double Gratina
NarrowScan 3000 Vmm (90 mm) 3000llmm 330 nm - 580 nm S;0,03 @ 570 nm
Double Gratina
NarrowScan 2400 IImm (90 mm) 2400llmm 330 nm -710 nm :50,04 @ 580 nm
Double GratinQ
NarrowScan 1800 IImm (90 mm) 1800llmm 350 nm - 850 nm :5 0,05 @ 625 nm
Double Gratina
NarrowScan 3000 Ifmm (90 mm) Mirror 330nm-610nm :5 0,05 @ 580 nm
Sinale Gratina
NarrowScan 2400 I/mm (90 mm) Mirror 330 nm - 740 nm :5 0,06 @ 580 nm
SinQle GratinQ
NarrowScan 1800 I/mm (90 mm) Mirror 350 nm - 900 nm :5 0,07 @ 580 nm
Sinale Gratina
NarrowScan 2400 IImm (60 mm) Mirror 330 nm - 740 nm :5 0,08 @625 nm
Small Gratina
NarrowScan 1800 Vmm (60 mm) Mirror 350 nm - 900 nm S;0,1 @625nm
Small Gratina


Requirements:


Pump Laser Power 20mJ -1000mJ (one main Amplifier)


Voltage 110V 6Al 220V 3A, SO/60Hz, single phase


Computer (not included) Windows, Linux or Mac, one free serial or USB
Port for communication


All NarrowScan dye lasers are equipped with ready-to-use Radiant Dyes dye circulators (standard
models for up to 50 Hz repetition rate of the pump laser). The pump optics can be chosen by the
customer, according to the wavelength and the beam profile of the pump laser. The laser can either be
controlled by a PC via the RS232 interface or an independend control box with a fully functional


keyboard.
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High Power Diode Laser Bars
940 nm, 120 W cw


JDL-BAB-50-4 7-940-TE-120- 2.0


Features:
• High laser power


• High efficiency


• Long lifetime, high reliability


• Excellent beam characteristics


Applications:
• Pumping 01 solid-state lasers and fiber lasers


• Industrial, 5cientilic and medical systems


• Applications in the printing indU5try


• Defense and seClJritl'







High Power Diode Laser Bars
940 nm, 120 VV cw


Specifications
Product JDL-BAB-SG-47-94Q-TE-llO-l.0


Symbol Min N,m Unit


Operation'
Wavelellglh (cw)
Optical Output Power
Operation Mode
Power Modulation


'"120
cwo switched
'00


941 om
W


%


• Mounted on iI h~,;T siok with Rth ~ 0.5 KlW. coolant lemper"ture 25 ~C, operatiog at ;1Qmmal power
•• Full width al 95 % poy.~r (Ofl1:o?n1:
- •• Ilem may change upon notice and acceptance by JENOPT(;( Diode lab GmbH, due 1Ct<lture imprO\-'!'mems of te<hnology or processing
Nott': Nominal d"ta ro?preS<'nti typical value,.
Safely Advices: Laser bars are the active components in high-power diode las",!> in accordance to lEe Sl,mdarn class 4 laser products.


As delivered, laser bars CJnnor emit any IJser beanl. The laser beam can only be released If the b"ls arl! conntOCled to a source of
electrical energy, 1111hiscese, lEe-Standard 60825"1 describes the 'i<1ietyregulation, to be taken to avoi,j personal injury
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Geometrical
Number of Emitters
(miller Width
Emitter PilCh
filling Factor
BarWidth
Cwity Length
Thickness


Electro Optical Oatil~
Fast !his Divelgenc.e (fWHMl
Fast Axis Oivergence"
Slow Axis Divergence al 120 W (FWHM)
Slow Axis Divergence al 120 w ••
Pulse Wavelength
Spectlill Bandwidth (fWHM)
Slope Ef'fidency'"
ThJ25/lold Curren<
Operating (UrTt'nt
Operating VOltage
Series Resistance
Degree of TE Polarization
EO Conversion Efficiency'"
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JENOPTIK I lasers & Material Processing
JENOPilK Diode Lab GmbH
Max-Planck-Strasse 2 I 12489 Berlin I Germany
Sales contact: JENOPTIK Laser GmbH I Phone: +49 364165-3053 I Fax: -4011
E-mail: sales-laser.lm@jenoptik.colTl I www.jenoptik.com/diodelasers
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LU09xxFyyy
9xxnm Laser Diode on F-Mount
Up to 16W c.w. and 30W in pulsed mode


Desaiption:
The LU09xxFyyy series laser diodes <antaiM" highly
optimized GalnAslGi!As quantum _II laser nnxtY'e
on (ii!As ",bruate. Long lifetime •••adlieved through
the tumi" proprietary laser diode facet passivation
technology. The prOCPU lnluc>e. G1r<>fu1 design, preci-
sely defined manufacturing and extensille burn-in
testing of each individual "mitt",. The device qualifi-
cation '"dude5 life time tnting and a set of thermal
and mechanical tern.
Each laser diode chip i,lndividulally 51!rialized for
tta«!ability, and" ,hipped with a specified set 01 lest
data. Applications are mainly In solid >tate la,er
pumping, mumination, printing or medicaltreatrnent.


Features & Functions:
• Wavelength 915, 940 or 975nm
• Up to 16W c.w. operation
• Up to 30W pulsed peak power
• 941..1mor 1901.lmemitter width
• Burn-in tested single emitter


Benefits: Applications:
• 2.2mm mounting holes • Small footprint • Pumping (SSL)
• Copper base • Efficient heat sink • Plastic welding
• Eleur;cally isolated • High reliability • Marking
• Option; FAC lense • OEM quantities • Illumination


• Medical treatment


Drawing (dimensions in mm) Connedions
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Your ideas are welcome.
D<lta Sheet lU(I9xxfyyy Copyright Lumia GmbH- All rights reserved







Lumics,
Typical Electrical and Optical Characteristics


EmitterWidth
(..w. Operating Power
c.w. Operating Current
Puked III Operating Power
Pulsed (1) Operating Current
Threshold Current
forward Voltage
Slope Efficiency
Peak Wavelength


Spectral Width (FWHM)
Beam Divergence {horizontal)j>1
Beam Divergence (verticai)w
AR Reflectivitym
HR Reflectivity
Spe(trai Shift with Temp.
Spectral Shift with Curren!
Operating Temp.


Option: FAC lense
Fast ax;, {vertical) divergence
vertical width of thO' bO'.m


w
Pool<-wJ


""l<.ooJ
Po<>« 30\Jsec pur",l <; 30% d.Co)
lop « JOIl'ieC pulse' < 30"" d.W


'.v~


'-LU0915Fyyy; "p•..•
lU0940Fyyy: ).."".k
lU0975Fm: J,. pea,,~,
,low axis
fa,t axi,


"'.
)..'_'0'"
),."",t!


Top


~ "" ,m


" " W


" 17.7 A


" '" W
16.8 :32.5 A
'00 "" mA, , v
0.9S 0.95 W,.
915+/-10 915+/-10 om
940+1-10 940+/-10 om
975+/-10 975+/-10 om, , om, , '0'
" " d'S, , %


" " %


" " nmfK


" ,., nm/A
20-30 20-30 .,


d d mrad


" 0.8 <'" mm


impOrtant Not"",
III Typical puJso.<;On<frtion:J>UM<l0\.0se</d.c. 1%
(2) fWMMat I'op
(J) Other coating> an>offe<ed OIl,_


Absolute Maximum Ratings


" " A
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'" '" .,
'" '" .,Too mo<,<old" p,d


TOp m"" Cub
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I", kwJ m"
I,p lpul •• dl m••


VR."'"


LD cw. Forward Current
LD pul,ed (<30~sec) Forward Current
LD R"v""e Voltage
Maximum Processing Temperature"


Solder pads for LD contaCl' I max Ssec.
Soldering of Cu baS<' block I max Ssec.


Note"
Aln<>luteM•• imum l'l>ling' ""'Y b. applied 10 the la"" module I", >110"pe',ode 01 time only, 'xpo'u'. 10 moximum 'ating' fo, e ••• nded p.,1od
,,/ limo or .'po",r. above OIl' or more rr>a,rali"S' m.y ""use d.mag. Or ,fl."" the reliobility of the <Ie..,•.


0l'r •.•tin~ T""'peratll,r and Ret Humidity mU<tbe dloo",n wd> thaI tho dewpoinl 0/ humid .1, around tho laser diode ;, below tho <>pe,nln~
•••••1 sJnk Irmpeta""" 10 a..,ill ,onclon<ing of ••ale, on the Ia"" diode iKel.


User Safety


"-"',~""'".""'",..•.....""."", ..
Your ideas are welcome.


Lumics GmbH Berlin, GO'rmany Tel.: +49 (0)306 7B06 76 - 0 E-mail:infoDE1@lumIcs.com www.lumics.com rev 100922v3
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Data Sheet


Preliminary
200W 9xxnm High Power Laser Diode
Bar on Microchannel Cooler


BAC200C-9xx-05j06 & BAC200C-l Oxx-05j06


1


The Oelara BAC200C-9xx..()5/06 & BAC200C-1Oxx-oS{06
laser diode bar on microchonnel cooler series has
been designed to provide the increased brightness
and reliability required for pumping next generation
solid state disk and fiber losers, and for direct
applications. The proprietory E2 front mirror passivation
process, developed at our Zurich site, prevents
Catastrophic Optical Damage (COD) to the laser
diode facet even at extremely high output powers.
The loser diode bars ore mounted on a water cooled
microchanneJ package using hard solder; providing
very high refiobility in CW and pulsed (l-Hz type)
applications.


www.odaro.com
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Data Sheet


Characteristics


2
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Parameter '. ~~: {'.'SY~bOI ~ Typ Un'


ew output power P~ 200 W


Centrol wavelength [II
BAC200C-91S-QS/06 Ac91S 915±1O
BAC200C-940-0Sj06 )"C940 940 ± 10 om
BAC200C-980-05/06 Ac980 980 ± 10
BAC200C-] 030-05/06 AclOJO 1030 ± 10


Spectral width (FWHM) I>A 3.5 nm
Wavelengfh shift with temperoture dk/dTop 0.3 nm/oC


Beom divergence
Parallel fa Junction (90% of Power) a" a deg
Peroendicular to Junction IFWHMi H 30


Polarization - TE -


Threshold current ,,, 22 A


Slope efficiency I"JD== Poplllop-ithj 1 W/A


Conversion efficiency H: Pop/(VopXlop) 65 %


OperaNng curren! 100 220 A


Operating voltage Voo 1.5 V


Operating temperature Too 25 ± 5 °C
Water cooler flow Q. 18±2 I/hrs


Microchonnel Cooler differential pressure P. 0.1 -0.2 MPa


Water conductivity a <10 ~S/cm


pH value -8


Particle filter (inlet) <20 ,m
Bar width b 10 mm


[1] Reduced wavelength window I extended range available on request 191D-1070nm)


www.ocloro.com
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Data Sheet


Microchannel cooler
dimensions (mm)


Microchannel cooler with base
and cover dimensions (mm)
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BAC200C-9xx..Q5 & BAC200C-lOxx..Q5 BAC200C-9xx-Q6 & BAC200c-lOxx-Q6


-
www.oelara.com
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Data Sheet


RoHSComplionce


Delaro is fulty committed to environment prolection and sustainoble development and has set in place a
comprehensive program for removing polluting and hazardous substances from all of its products. The
relevant evidence of RoHS compliance is held as part of our controlled documentation for each of our
compliant products. RoHS compliance ports ore available to order, please refer to the ordering information
section lor further details.


Ordering Information


BAC200C~91.s.o5
BAC200C-94D-OS
BAC200C-9SQ-OS
BAC200C-1030-05
BAC200C-915-Q6
BAC200C-940-06
BAC200C-98D-06
BA C200C-l 030-06


200W 915nm Laser Diode Bar on Microchannel cooler
200W 940nm loser Diode Bar on Microchannel cooler
200W 980nm loser Diode Bor on Microchonnel cooler
200W l030nm Laser Diode Bar on Microchonnel cooler
200W 915nm Laser Diode Bar on Microchannel cooler with base and cover
200W 940nm Loser Diode Bar on Microchannel cooler with base and cover
200W 980nm Loser Diode Bar on Microchannel cooler with base and cover
200W l030nm laser Diode Bar on Microchannel cooler with base and cover


Contact Information


Celaro Ine.
Worldwide Headquarters
2584 Junction Avenue
San Jose
CA 95134
USA
Tel: +1408 3831400
Fox: +14089191501


www.oelaro.com
APSEurope@oclaro.com


Important Notice
Performance figures, dato and any illustrative material provided in this dato sheet are typical and must be specificaHy
confirmed in writing by Delara before they become applicable to any porticular order or contract. In accordance with
the Gclaro policy of continuous improvement specifications may change without notice. The publication of information
in this data sheet does not imply freedom from potent or other protective rights of Delara or others. Further details are
available from any Delara sales representative.
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HIGH POWER FIBER LASERS
FOR INDUSTRIAL APPLICATIONS







LEADER IN INNOVATION
'PG Photonics Corporation is the world leader in high power fiber
losers and amplifiers. Founded in 1990, IPG pioneered the development ond
commerdolizotion of optical fiber-bosed losers for use in 0 wide range of
venues such as materials processing, telecommunications, medicol, sdenlific
end other odvonc:ed applications. Fiber losers hove revolutionized the
industry by delivering superior performance, reliability and usability at a
lower lotol cost of ownership compared with conventional Jasers, allowing
end users to increase productivity and decrease operating costs. IPG is
headquartered in Oxford, Massachusetts with additional manufacturing
plonls, soles ond service offices throughout the world.


We ore the only company thof controls the performance, cost ond yield of
IPGPhotoniaW<>rld Headquarters, Oxford MA, USA both active fibers and semiconductor pump diodes - the core technology


of our fiber loser and amplifier products. Additionally, we developed and
manufacture our own process fibers, beam couplers & switches, collimators and chillers. This ifVlovotion coupled with our extensive
manufacturing capabilities place IPG in the rare position of being in full control of every step needed to achieve this mission: to deliver
innovative, reliable, high qualify and high performance fiber lasers of a cost-effecfive price.


HIGH POWER FIBER LASERS
A Unique Combination of the Most Advanced Technologies


High power fiber lasers are created from active optical fibers and semiconductor diodes, a merger between two of the most innovative
and advanced loser technologies. Fiber lasers use single emitter semiconductor diodes as the light sour= to pump the octive fibers. The
laser beam emitted is contained within optical fibers and delivered through an armored flexible cable. Active fibers, special optical
fibers doped with rare earth ions, allow for an extremely bright light from a very small core, thus making possible the production of
kilowatt class output with excellent beam quality. IPG uses many proprietary technologies to create the undisputed best beam quality
kilowatt class lasers available in the market today.


The combination of technologies results in 0 unique, highly reliable and superior performing laser system with parameters exceeding
any traditional laser technology, including disc, rod, YAG or CO2 lasers. Our robust fiber lasers share common attributes of compact
size, long diode life, low mointenance operation, high wall plug efficiency ond completely consistent beam divergence and beam profile
at all power levels.


lPG', Own high_power ,en,iconductor Diod".
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FIBER LASER ADVANTAGES
What You Can Expect from an IPG Laser


Our low-order-mode kilowatt dass fiber losers range in power from 500 W to 50 kW, operating in CW or modulated modes up to 20
kHz with wall-plug efficiencies greater thon 30%. The dynamic operating range of these devices is ovailable from 10% 10 full power
with no change in beam divergence or beam profile throughout the entire range. This allows (] single laser to be milized for both high
and low-power applications such as welding, drilling and precision cutting, a previously unheard of capability.


IPG losers' divergence specifications ore for superior than other lasers and allow the use of long focal length processing lenses for
vastly improved depth of field, less damage to optical components and are ideal for remote welding applications. The units can be
supplied with fiber lengths to 100 meters, different fiber diameters and variety of multi-port beam swit,hes, beam couplers, termination
optics and scanners.
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Fiber lasers are typically smaller and lighter in weight than
traditianallasers, saving valuable floor space. While conventional
lasers can be deli,ate due to the precise alignment of mirrors, fiber
lasers are more rugged and able to perform in variable working
environments. These qualities permit fiber laser systems to be
transported eas1ly.


The fiber laser is modular, built from multiple laser units, each one
generating hundreds of watts of output power. This olso allows the
laser system to in,orporate reserve modules and power morgins.
Available in the YLSseries of high power laser is the redundant
module feature. If something should happen with a regular fiber
laser module it will shut off and allow the
redundant module to start automatically,
leaving the loser with no output power loss.
An alarm wauld then be adivoted notifying
the user that a modular requires service
but still allowing the loser to operate
under normal circumstances.


Compact, Rugged & Easy to Install


Integrated Coupler or Beam Switch


MoClular 'Plug & Ploy' Design


Constant BPP Over Entire Power Range


Fiber lasen deliver their energy through on integrated flexible
optkal fiber. Fiber lasers have a monolithic, entirely solid state,
fiber-to-fiber design that does not require mirrors or optics to align
or adjust. These features make fiber lasers easier to infegrate and
operate in production, medical and other laser·based systems.


Estimated Diode lifetime> 100,000 hours


Excellent Beom Parameter Product (BPP)


Small Focus over lorge Working Distance


MAIN FEATURES







Each classification of high power fiber lmer serves a targeted application demographic. With the most compact design, the YLRlaser is
offered as a cost-effective, adaptable solution for a clean room system or for integration into a production line. Directly terminated to
a QBH-type connector with numerous feed fiber lengths and diameters available, the rackmounf configuration is ideal for a multitude of
applicatiOfls from artting, welding and drilling to medical device manufacturing.


With a lorger feed fiber core and simple design, the cladding laser (el) is aptly named. Also utilized for micro and macro welding,
brazing, annealing and heat treating applications, the YlS-CL is considered a direct competitor to direct diode systems. With its
maintenance-free, robust package the YlS-Cl allows for plug and ploy fiber delivery with interchangeable process fibers available in
either square or round diameters up to 1mm.


•


YL5-XXXX·CL


Random


Cladding Ytterbium Fiber loser System


CW,QON


YLR·XXXJ(
Rackmount Ytterbium Fiber loser Module


C'N, QC'N, 5M


Random


~""""'''''"'''_. ,,---~'" _.,,-'---."",-=:=""" ...•.. .....,~...._-
Product Designation'"


Description


Available Operating Modes


Polarization


Availoble Output Power


Emission Wovelength


10Walts-1 kW


1070-1080 nm


500 Watts - 2 kW


1070-1 OBO nm


Feed Fiber Diamete'"


Woll Plug Efficiency


Output Termination Options


Available in single mode, 50,100,200 or
300 jJm diameter


>30%


QBH-Type (HlC-8).leA, QD compatible


300 lJm diameter


>30%


Q8H-Type (HlC-8). leA, QD compatible


Ancillary Options Direct feed to termination only
Internal coupler standard,


option to upgrade to 1x2 switch


Air Conditioner Not Available Available Option


Interface R5-232, Oigitoll/O, Analog Control LaserNet, Analag & OigitalljO interfaces


Cabinet Stylef Dimensions


Upgradable


Redundant Module


6U Rackmount Enclosure'
(HxWxD, mm) 266x448x650


No


Not Available


25U Standalone NEMA 12 Enclosure
(HxWxO, mm) 11 06xB56xB06


No


Not Available


1 6U rackmount chassis based on 500 _ 1 kW power. <500 Watts hou,ed in either 3U or 4U rackmount design.
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The most versatile and cvstomi:wble option within the product line is the YLSseries fiber loser. Developed as a complete system, this
design features the widest ronge of fiber diometers, the option to terminote to up to 6 ports from one power source, and the ability
to upgrade. Housed in a NEMA 12, air conditioned sealed cabinet, these systems are designed to operate in industrial manufacturing
environments. They have garnered wide acceptance in the very demanding automotive, aerospace and oil and gas industries, many
requiring multiple shifts operating. -Q


J:
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YLS-XXXX
Basic kW Vtterbium Fiber Laser System


CW,QCW,SM


Random


500 Wotts - 2 kW


J 070-1 080 nm


Available in single mode, 50, 100, 200 or
300 IJm diameter


>30%


QSH.Type (HLC·B). LCA, QD compatible


Options Available, External coupler,
External 1x2, 1x4 or 11\6 beam switch, or


External 50,50 beom splitter.


Standard


Standard, LaserNet, Digital I/O, Analog
Control


Additional Options, DeviceNet or Profibus


12U Standalone NEMA 12 Enclosure
(HxWxO, mrn) 558x790x8 T5


Ves, Maximum 2 kW Upgrade


Nat Available


",,
•,


YLS-XXXX
kW Class Ytterbium Fiber Laser System


CW,QCW,SM


Random


500 Watts - 4 kW


1070·1080 nm


Available in single mode, 50, 100, 200 or
300 IJm diameter


>30%


QBH·Type (HLC-8). LCA, QO compatible


Options Available, Internal coupler, Internal
1x2 beam switch, Internal 50:50 beam


splitter, Externol 1x4 or J x6 beom switch.


Standard


Standard, LoserNet, Oigitoll/O, Analog
Control


Additional Options: DeviceNet or Profibus


25U Standalone NEMA 12 Enclosure
(HxWxD, mm) 11 06xB56xB06


Yes, Maximum 4 kW Upgrade


Available option <3 kW; Stondord on 3 kW+


•
o


•


- ,


YLS-XXXX
kW Class Ytterbium Fiber Laser System


ON,QON,SM


Random


3kW - 10kW


1070·1080 nm


Available in 100, 200 or 300 IJrn diameter


>30%


QSH.Type (HLC·8). LeA, QD compatible


Options Available, Internal coupler, Internal
1x2 beam switch, Infernal 50,50 beam


splitter, External 11\4 or 1x6 beam switch.


Standard


Standard: LoserNet, Digital I/O, Ar'lalog
Control


Additional Options, OevkeNet or Profibus


31 U Standalone NEMA t 2 Endosure
(HxWxO, mm) t 400x856x806


Yes, Maximum 10 kW Upgrade


Standard


."o
:E
m
~
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Z
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Optical Coupling, Switching & Sharing


Maximizing Your Fiber Laser's Capabilities
The ability to couple light from one flber to another greatly expands upon lPG's fiber
laser functionality. A single laser con be used as a power source for multiple work cells thus
reducing the total cost of capital equipment. A multi-port unit offers the option of attaching
varied process fibers where each work cell could be operating on (] different application;
for instance one port could weld with (] 300 IJrn diameter fiber in one cell while another port
operates with (] 100 \.1m fiber thus providing power to two workstations from (] single loser. IPGPhotQrlic' 2 way beam •.••Itch
In addition to greater functionality, optical coupling olso provides for ease of replacement
of the process fiber, be it for altering the parameters for on application or in on instarn:e of accidental damage to the fiber. If damage
doe~ occur, the main power source stays intact and operational for other channels, thus providing greater protection fa the power
~ource_


Available options include either a single port coupler,
a mulli port beam switch offered in either 2, 3, 4, 5 or
6 channels, or a 2 port beam shoring function with the
additional option of 100% full power in one porI. Each
component is available in a multitude of configurations
depending on the chosen power source, series and the
size of the component. Up to 2 ports can be integrated
internally in the YLS series with either top or side mount


depending on the desired end use. External optical ports have the added option of a long sfand-off distance for remote installation on
the work floor for greater flexibility and convenience. Though the beam shoring function is only available as a 2 port system it can also
be combined with the muhi-port beam switch for even gre<lter capabilities.


Depending on the power level, feeding fiberl are available in either a 50, 100, 200 or 300 IJm diameter featuring unbeatable beam
quality in comparison with solid-state losers. The beam can be switched to any channel from any position within 50ms. A state of the
art safety system constantly monitors the position of mirrors, fiber interlocks, scattered light inside beam switch cavities, water flow for
optical connectors and other important parameters. We manufacture all of our optical couplers, beam switches and beam splitters as
well as process fibers. Process fibers are available in 100, 150, 200, 300, 400, 600, 800 or 1,000 IJm diameter with lengths up to
100 meters.


IPG HP Collimators


IPG Phc>IClIIics' 025-F60 & D-SO-F160 CoIJimala"'


6


lPG's line of collimators are available in bott. 025 and 050 from 60 to 200mm in focal length.
The collimators feature water cooled optics, on adjustable focus and ore QBH-type HLC-8
adapted for easy connection to any of our feed or process fibers.. Available collimators: 025·
F60, D25·F85, D5D-f1 00, D50-F120, D5D-F160 & D50·F2oo.


IPG Phc>I<>nics' HLC-8 C<>noedor







Laser Control Software
Interface Options and Abilities


IPG fiber losers feature the most up to dale conlrol functions requested by the industry. Interfaces such as Profibus, DevieeNet, Industrial
Ethemet or simple digital Jja make integration with complex equipment straightforward and easy to use. All loser parameters and
available peripherals such 05 0 multi-chonnel beam switch, chiller, guide loser, power supply, ete. are constootiy monitored and
controlled by on interned computer and con be remotely accessed at any time. A convenient graphical user interface con be installed
on any C\lslamer pc. I" addition, lPG's fiber losers hove conventional interfaces such as onalog control and direct modulation. Response
time to these signals is less thon 50 microseconds which is crucial for applicotions with on-the-fly odiustments. Moreover, ttle laser can
store up to 50 different programs wittl 100 commands each which can be called out with the simple push of a button or via external
digital signal.


Customer Care
Fast and Professional
Unlike conventional laser technologies, IPG flber lasers require no preventive maintenance. As long as output optics ond coolant are
properly maintained by the amomer, the laser will perform consistentfy without adjustment or intervention by the C\lstomer or IPG. This
greatly reduces downtime and maintenance cost to the cusfomer. We have a team of dedicated service professionals and technical
support specialists worldwide to provide personal and effective customer support.


• • •


Developing Your Laser Solution
IPG Photonics offers free applications development through any of our six Materials Processing Centers worldwide. With three
US locations: Santa Clara CA, Novi MI, and Oxford MA, as well as 3 international locals: Burboch Germany, Moscow Russia and
Beijing China, our applications developers are there to provide customers with on opportunity to evaluate fiber loser technology
for materials processing. We offer prototyping and feosibility studies to our prospective C\lstomers to evaluate fiber losers for their
unique applications. Our knowledge of fiber laser applications can accelerate and improve your application development, from macro
machining to micro machining and marking of various materials. Each of our applications lobs offers our C\lstomers proof of concept,
process development, recommendations, consultations, optical metrology, metallurgy, sample processing and on accompanying full
results report.
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World Headquarters
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Oxford, MA USA


T +15083731100


F + 1 508 373 1103


soles.us@ipgphotonics.com


IPG Laser GmbH
European Headquarters


$iemenstrasse 7


D~57299, Burbach Germany


T +49 2736 4420 100
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.. ~...•.•. ....


J] -'_Dr.d_ ..•.~..,..,.
• "'-"- """" & •••.•••••
• SoIo>~_ '.


..::m::
·U. ~:::i:


Ei .:iiiii... ..•....• '••:~l:~:=
:m'::::m..:::'::'::::..... ......... : :.


,.............. ...... . ..::. : .:.... ..··::·:·:.:i:=::::·:·:•......... .::::mm :::. ' ...... .................. ....... ..:::. .:"
::


www.ipgphotonics.com


USA • GERMANY • RUSSIA • CHINA • FRANCE • INDIA


Q 2010 IPG Photonics Cofporotlon


ITALY • JAPAN • SINGAPORE • SOUTH KOREA • UK



mailto:les.us@ipgphotonics.com

mailto:les.europe@ipgphotonics.ccm

http://www.ipgphotonics.com





[5Trufiber. TRUMPf La"" Technlllogy - Windows InterllOt E!<plor(!r GJr@JL8J
@'@- iIDhttlO:/{m!.ther,<OIll' t'JrnlG0Ioltr')'<U>lib.rle••r I~!
File Edit ~i.w Favor;"" Tod, Help


~ Favori"', ! ~ ~ ~1icl"=flOutl<>""W.bA<""" ,@Sugge,tedSite!;' illGo,H",,, '.hoc.,' •


GJ • Iiil • QJ P,iJ ~ Peg.. Serely' Tool,· fl· ~ BJ il!!I il .'$8ElI·1 ~R.\'QJS Fib",t,,,,r To<I1Oolo.. 1mWh,~, up 1;;1lla.m ••ck".li~,,, I[6! SPILos"', Company rI,lory I~ TrLJfIb••.• '!RlR'flFt., ••••'" X '0
'·'0""'" ,n"" ,_", .,,,",,," "_"'. " .•,",,_,,'.;." "'."".'""",."".".~,_~ ,."., " .•.,~ ••. , "".~'_".""" ••" '"'~",," """., "', ,",.'''.'''''.'. "' •. ';~"" __._,~," .•_.•,.-,_"._",""'_.",,",,, ~:


Optics .:.. c' - f ,:c


~
r~


~I


"


Deep penetration
welding
Narrow seams with high
strength 1M


Powder deposition
welding
The answer to wear and
modification requirements.


"


We oller you a broad
portfolio of optics for your
needs. I~


Heat conduction
welding
Easy and fast welding of
thin·walled parts and


ie In~rn", 1 <!'li • I \1', 12.<'10


USA


Contact


II


•


The TruFiber is attractive due to its high
process speed, narrow weld seams and small
cutting kerfs.


Its 200, 300 or 400 watts of laser power make it
ideal for precisioll processing.


With proven TRUMPF quality, the TruFiber
performs reliably. The fact that it is maintenance
"free, with long diode life time, means its total
cost of ownership is very low.


• Best beam Quality M' < 1.1
• Comfortable operation with the integrated


PC and touchscreerl panel
• Built_in frequency generator
• Power measurement and control in real-time
• Robust laser light cable
• High safety standard
• Two product versions available: Versiorl


Stand-alone with integrated water-air chiller
and version 19" for integration


System Solutions '~~i~atioll~.


':t\ Zoom iO Pictures


TruFib.r 400.


Ovel\liew Technical Data,---- _. ---_.


TruFiber lasers


Diode lasers


Rod lasers
Pulsed lasers
Short pulsed lasers


Beam guidallce


Sotl'Nare TruControl


Marking lasers


Laser systC'ms


CO:< lasers


Solid·slate lasers


Disk lasers


Fiber lasers
TruFiber


~E '-iJ iii fl' TIr(5M,,"osOflo,::'""~ f Ie I,""," -Micro.,. !!I WG,AItEr"e~.... --r- ;,;;;;o.r -~.~-l':Oi;.'!roJ 100=7... t liI!,~T"x _., H.I A<k>boAcrd:i.I .. ~,~~~.~;ra,!:-~'~PM 1







~ Truriber - TRUMI'rL""", T.,ohnology· Wind'Jws !ole'll"t Explo'''r [J@r8J
~ l@)ht1l>'''••••lho<.comJ ~I~EB~l~t,.vCUl_...... I~l
I'ie Ell, ""'" f.\I(IO'ileS Too/$ Ilolp


-a f••••lleO 1~ ill ~1a.,..ftOJlIool<.l'IebAce... ill SuQlI">trd SileO· @J (.0, H,,-~,.0<:-"''' •


~1.Flo\'<U<Filcrt ••••.ToctnoIo .•• lm'o'lhat'.upwilh<emTU'ico1lo ··l2!S?IUI""",c~.IhICJrY Ii'T~ TRl.M'f1~~.•.X0
; TruFiber 200 I 300 1400, Version 19"


G1J• ~ ~ ljI. p.. SiI~ty· Too/$· tit· Iia III iii tI. ·u
vlslbleedges.III ~I


Laller power 200 I 300 1400 W Brochu~.,- .. J' Lasers for medical
L.i:; technology


- Quality In Focus.
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,I~ILaser precision cutting
:!l. Newshapes faster


'-1 ,-_._.- IWPOt=:. 714 kB


Open.ltlon mode , cwl modulated


1\1a~.Modulalion 50kHz
frequoncy


Ptlrformance fatlge 3 % -100 %


Wilveleno;Jth 1070 +!. 10 nm


Polarization Random


Co)llnoction ,md
Consumption


• Electrical connedion 230 V
(voltage)


• Electricalcon~ection 50-60 Hz
(frequency)


• Nominalpower '.'11.31'.95 kW
consumption


Ambienttemperature 5·C - 40·C


Dimensions and
weightsupply unit


• Width 483 mm


l-;l
C_!


TruFlber
Excellence in line
dimensions.
I~ POt=:. 94 kB


Laser cutting In medical
technology
QUAlity lor every cut. 1M


• Height


• Depth


4951'111'11


5131'111'11
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Quality in Focus.
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C0211lsers


Solid-stille lasers


Disk lasers


TruDisk


Fiber IQsers


Diode lasers


Rod IQsers


Pulsecllasers


Short pulsed lasers


Beam guidance
Software TruControl


Marking lasers


Laser systems


TruOisk lasers
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~ Zoom iLl Pictures


The TruDisk disk laser combines the
advantages of a solid-slale laser with lhose or a
diode laser. The diode laser, as Ihe pump
source, provides the excitation energy and
ensures high efficiency. The disk, as a solid-
state laser, ensures high beam Quality.


• High, power-independent beam Quality
• Highest availability possible
• Powers from 1 to 16 kilowatts
• Compact design
• Simpler, quicker replacement of individual


components
• Plug and play wilh all fiber diameters
• Beam quality from 210 a mm'mrad


Contacl


USA ••


We offer you a broad
portfolio of optics for your
needs. 1)1
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Ovi?IYi~w_ Technical Data :_ §y~!em ~olutl9ns AppljCal~Ons -:ll.asers
~j Solve every task perfectly_
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TruOi$k3302 TruDIsk4002 TruOlsk5J02' TruDllk5502


Laser power i 3300 W 4000 W 5300 W 6600W
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ScannBrweldlnll
Processing wiUlOut
downtime. 1M


H&al conduction
welding
Easy and fasl welding of
lhrn-wailed parts and
visible edges. 1M


Dl:lpolltlon wl:lldlng
Modify and repair tools
and molds. 1M


'ilLallon~
'.:!. Sotve every task perfectly.
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5·C·20·C5·C-20·C


TruDisk 5302 TruDlsk 6602
",.


5300 W 6600 W


BOOOW aooow


B mm·mracl 8 mm·mrad


200J.lm 200 IJm


26 kW 33kW


2,8 m3lh 3.3 mlfh


S'C-20'C5'C-20"C


1 .1.J 3
,


..---- -
TruDisk 3302 TruOisk 4002_.
3300 W 4000W


4000 IN 4000 W


6 mm'rnrad 8 mm·rnrad


200 IJrn 200 IJm


16kW 19kW


1_6m'ih 2.2 m~/h


Min. djamter l"tH,1'
liglltcable


Nominal power
c:onsUlllplioll


Max. cooling water
consumption 'lit 15
degrees


Cooling watef
tempermur" ~nge


Laser power


Laset power (with
upgrade)


Beam quality


Overview


Dimensions


• Width


• Heighl


• Depth


1600 mm


1550 mm


950mm


1600mm


1550mm


950 mm


1990mm


1550 mm


, 1200 mm


1990mm


1G20mm
'1550mm


1200 mm


Laser cutting In medical
technology
Quality for every CUL 1M
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Applications


1 2 ~ 4
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Deposition welding
Modify end repair lools
and molds, 1M


Heal conduction
wlllding
Easy and fast welding of
thin-welled parts and
visible edges. lit


Scanner welding
Processing without
downtime,l)! l
LUllr cuttIng In medical
technology
Quality for every cut 1M
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We olfer you a broad
portfolio of optics for your
needs. 1M


TRUMPF Inc,
111 Hyde Road
Farmington
CT06032
Phone: +1 (860) 255·6000
Fax: .•1 (860) 255·6680
t E-.mail


USA
. Argentina


Australia
, AuSlrlll


BelglL,m


8fa~1I


!EII,lgarla


Canaua
I China


Applicati9ns


Lamp-pumped HL high-power lasers are
conlinuous emission cw solid·state lasers,
Laser powers are graded so that tile right laser
is available for every application. Laser power
regulation provides constant, regulated power at
the workpiece over lhe entire range from 380
watts to 4.4 kilowatts,


• Highest availability possible
• Regulated laser power
• Power-independent beam quality
• Design proven a thousand times over


Technical Data ~_ ~y~t~ ~oluijons


'HLJ83D HL 556 0 . HL70JD


Laser power 380W 550W 700W


Beam quality 12 mm-mrad 25 mm·mrad 12 rnm-mrad


Min. diameter laser 300\lm 600\lfll 300 llm
light cable


Nominal power 14kW 14kW 32kW
conswnption


9Vetvlew


Hl 3306 D


oil Zoom !Q P:ctures


HL cw lasers


Pulsed lasers


Shorl pulsed lasers


Beam guidance
Solrwale TruControl


Marking lasers


Laser systems


C02 lasers


Solid-slale lasers


Disk lasers


Fiber lasers


Diode lasers


Rod lasers


HLcw
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ROFIN FLSeries
High Brightness Fiber Lasers for Every Appric~tlon


Tho high brightlless fibe, lasers 01 the ROFIN FL Series a,e the Ideal addition to compllmentlhe rsnge or


laso"; currently offered by ROFIN. V'iith their high performance, they are su~able lor clessicslleser


cutting and laser welding applications sa well as fo, new applications such as lhe Remota Cutting. The


emiUod w","alength in the ,a"ge of t ~m achieves high absorpllon In many materials. All common solid·


alale las", appllcetion. can be performed u'ing the FL S"ries laser. Wilh the multi·mods version or lile


FL la,,,,- fib., opti~. of oD to 6DD~m can be used. The sjngle-mode ,.•"sian p,oducee exceplionally good


,-!,_eam ouali\v. tvoicaliv in the ",noe of'; OA ,\!Mr, x.mra,d-;,Jll~,a.celiant beam oualitv Rlso ollo••a the


OIodo Loser.


L~.ors lor Marking


M~nual Welding Lasers


UIIJ"~"hort Pul.o Lalor


SYltOml & SolUllon!


Solld.St~to Looo,"


Powo,Line F


StmFiber


Flbo' Looor.


FL Serias
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Beam s,,~lehes a~d energy sharing module. are available as an option allowing up to four wo,k cells 10 be


operated witll only one los.r. 1'lon-l'roduCiive tilnes are reduced and the ulilizetion "fthe lase' is


increased.


For easy integration inlo exisling machining concerls, the comracl version of the f,ber laser i. """ilable


as an .Iternatiw system solulioo, The compacl Version is provided as single-mode laser with fiber optics


of 20 ~m or as mull i_mode laser ",ith fiber oplies 0150 Vm.


emitted w"""l~nglh in the 'onge of 1 ~m achieves high absorplion in mal1y maleri<lls. All common solid-


st'la lase, applications can be performed using the FL Serios laser. With the multi-mode version of the


FL laser. fiber o~t;cs of 50 to 60G ~m can be used. The .ingle-mode ,.••• ion p'oduces exc~ptionolly good


beam quality, typically in the '~nge 01 £. 0,4 mm x mrad. Tha excell~nl beam qualily also allO','is tha


afficie"t use of "dynamic bearr, scanne, 'yslems 10' high-spead posilioning as v~11~s the fast ond


precise applicalion 01sm~1I g~onletries ~t wo'~pieces_ This ,educes cycle l;me. and increases


rrodudMly.
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Technical Data
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Excitation


OUlput power


Beam parameter produ<:t
(using a 50 Vm fiber)


Fiber oprk


ROFIN FL 020 ROFIN FL 030 ~ROFIIJ Fl 040---..--..~ ,.----r-'----'''' --_.._.__. i-'-
Lase, diodes ; Laser diodes Las", diOd~S


2000'/1 3000'11 4000 W


~2,5mnHmrad ~ 2.5 mm x m,,,d ~ 2,5 onm' ,mad


5010600jJm I 50 10600 IJm 50 lo COO~m


ijJntom<!l


:~ri
.fll· ~U5%


~
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hclteUon Las., diodes 1Lau, oloon UU,dIOdu,
OutpUt power 500W ,750\'1 ,10001'1'


Beam p.,.meler product ~2.5mmxmrao ~ 2.5mm I m,ad ' ~ 2.5mm x m,ad
lUling 0 50 pm fib••,)


FI~or uplic 5010600 ~m 50 to 600~m 50 to GOopm


.n+ R9Flil.!'!..x50 5_ R0f:.l~!_F~,x75,S I ROFINFL010S.".n ___
hcilotlon ILaser o,ode. Lau,dlodes , Lau,dlodn


OUIPU!power i 5001'1 7501'1 1000W,
BlIlIm parameter product ..-0.4mm.m,"0 ~0.4mmxm'ao


,
.0,4mm.mrad


(ualng a 20 pm fiber) (sillQle-modol {slngle·mooal (alngle-mooel


t:lbor optic 20um ,20 pm 20 ~m,


Compact Versions:


_________Li!':l.~~i!~~~~_t:.,,_.":R,9£11!!.'=..0"~__ : ROFmFL 010 C
Exdtollon


Output powor


L:l.ar diodes


500W


LiSe' dlode&


7501'1


Lase'dlodee


1000W


80llm paramoler prClduct .OAmmxm,ao O.~mm.m'Bd , O.~mm • m'ad
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OUlpUl powe,


B~om pornmeler product


lu,lng a 50 ~m fiber)


Flberopli<:


, 5001'.'


L 2.5 ml11 X mmd


5010MOpm


7501'1


~ 2.5 mon x m'ad


50 to 600 pin


10001"1


~ 2,5 ",m X mrod


50 10 ~OO pm


I<OFIN FL x50 S ROFlIl FL.75 S ROFlll FL 010 S


Excilalion Laser diodes Lase,dJod". ! Lager dlode9


Outpul power 500 'N 750 '.'I 1000 W


Burn parom,,"'r producr ~O,Amm~m,M ~ 0,4 mm~ mrad ~ o,~ mrn ~ Imad


lu,lng " 20 pm fibe.) (single·mOde) (slngl&-mOdel (slngle·model


Fibe. optic 20pm 20pm , lOpm


Compact Versions:


______ J.!!Q~~!,~_LE-0 C RO~~f~~~S__~~~~010C,
Laser diodes : Lase' dJOdU


<


Excil'llio",


OUlput powe,


8eom porameler producl
lu.ing a 20 prn fiber)


Fiber optic


i Laser diodes,


i 500W


r OAmm,mrad
I


! 20orSOpnl


150W


O.~mm~mr.d


20a,50pm


,
I 10001'/


0,' mmxml8d


200r50p,n I
~,.e',>"
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ROFIN DS Series


~ ROFIN.COM ,. Producls ,. Solid-Stale La__ ~ Disc LasBIS ~ OS Sor[".


la"ers for Mort.I"U


SlarOisc


Manu •••1WoldhlQ LII'lI"


Diodo Laurs


UllfllshonPulse Lalor


Fiber LII'e'~


Solid·Slate Loser6


Pulsed Rod L~ga'9


CW and Q·awilched Luera


) OS Series


Disc Lasers


eDl LM"r.


<
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1500'/'1


Leaer oioooa


~ammxmrad


150 pm


,_. _ .....__ .._"------


Flbor optic


ROFIN OS 015 HQ


NumberQf di,c~


Excitation


Output power


Beom parameter product


The OS Serin is the neW generalion of diode-pumped disc lasers offered by ROFIN.Wilh 8 beam quality


0\ 7 or a mm'mrsd, the OS loser can produce very small spol sizes with long focellengths. These
rUlur~s, combined with outpul powers ranging from 750 to 1.500 WailS. allow Jor an exl.ensr:e range of


induBtnalappli.alion processing like cutting of gins or Welding of automolNe parls_ Flexibilily irl system
integration is enhanced wilh Ihe """ilability of optional beam switching. energy sharing. and fiber lengths


of up to 100 meters and diameters of 150. 200. and 300 ~m. The diode stack menagement increases
leeer upti,,'e and minimizes laser diode replacement cost resulting in long I~etinle and reiiabjlit~·.


Sy&tems & Solulions


lasers 101Markill9


Ultrashort Pulse Laser


Manuill Welding Lasers


0\9. l'-htu>;/frar=l=r.<lIIII/ 1~;I~ll~l[RIl~trll\'O.lS/berli!ser IlPi'l
AI! Edit Vlr:.. Fa,,,,-m.l Tool!; Help


Other laser9 orthe Rolin OS Series: ROflN OS x75 HQ; ROFIN OS 010 HQ: ROFIN OS 010 HX
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ApPUCATIONS
• MATERIAL PROCESSING
• INSTRUMENTATION
• SCIENTIFIC
• COMPANION PUMP LASER fOR ULTRAfAST


TVV SYSTEMS
• IDEAL PUMP fOR OPO AND DYE LASERS


'fAG SERIES


5aga
FLASHLAMP-PUMPED
FEATURES
• UPTO 2.5 J @ 532 NM
• ULTRASTABLEENERGY OUTPUT
• PASSIVE BEAM POINTING STABILIZATION
• EXCELLENT BEAM PROFILE
• COMPUTER CONTROl


--~====~------,~~~~~..""..=.._=~="=.."",...~..~.===.='...~~~-- .'


High Enargy Solid-StatE
PulaBd LaaEr
Sago is the mosl efficient and compact flashlamp pumped solid-state laser on the


markel, producing up to 2.5 J per pulse @ 532 nm.


Its original optical cavity design based on on unstable resonator and a goussion
end cavity mirror enhances energy extroction. The beam exhibits a Super-Gaussion


profile in the near field.


Sago is the limited footprint solution for matching high energy requirements and


for pumping ultrafast TVV losers.


Saga operates at 1064, 532, 355 or 266 nm and offers various opliom. to ease
day-to-day operations such as :
• Easy optical set up alignment thanks to the diode laser pointing in Ihe direction of
the Saga output,
• Thermoregulated struclure to offer outstanding beam-pointing stability and cut
down harmonic generation warming-up time,
• Through RS232 interface, Sago supervision offers remote control of the laser
emission, repetition rate and output energy variation, while ensuring sofe ond
optimum operation
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230VAC:t 5 %
20A
50 Hz


10 lImn
2·6bor$


2,7 gal/mn
30 - 90 psi
10-25°C


208 VAC j: 5 %
25 A
60 Hz


Flow
Static pressure
Temperature


Windows 95, 98, 2000, NT, XP


Voltage
Current
Frequency


Water requirements"


Power requirements


Software


Utilities


,.,:


4·8
"&
I


Jl
05
-50


2,500--
330/10


jQ


. ,-Bqj'Jj'jl111 d log1lar1~. 6O~s5ion IIIr'


Output Specifications
Model 220/10 230/10 HP
geetitioll rot'e"(H"i) 10 ro. -to
Ene,;:.gy)?er ~)


'nOb 2;36pt'1,064nm ,
01532 nm 800 1,250 1,600
.pt 355 .om '2,0', 6Ql
at 266 nm 150 170


Pul;jo ~lse enlir9Y.~bili!yj~r.m~)mJ 2 '] 2 •• 1_
Pulse duration ~ '·8 '·8 4·8
[[rii;jilteum5 (~) 05 0.5 :d.s
S~ctrol width (cm-l) I I 1
~eam diClmeter (iM.r I I 9,0 .1 , 12 14'
Divergence (mrod) . 0.5 0.5 05
Beol!l.eoilltillg .tabililY:J~I~~SQ -L.5..0' £50~
Beam spatial profile


.Ne.or.lield1iiiiiO
• , 1OQ]:lg! .111 4T'2g Hn


For field Goussion 1"1I Goussion ,•• bousslon'"


(Ii Filla supergaussion order 10> 90 %. (2) fii io Gaussfan > 95 % - (3) IR version ovailable on lequest


Physical characteristics
• Wafer 10 oJr cooling Unil ovajlobie on requesl


""",.... I'", •• P', ,,"
•••••••


I~ ~""~ ~i ann =e= 0bli lED ij ~


Power supply


Cooling Unit


Size (H x W x L)


Size(HxWxLI


20.9 x 22 x 31.1 in


19.1 x 8,3 x 30.3 in


53x56x79cm


48.5x21 x77cm


Dimensions are given in mm (in)
''''''''~
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FRANCE
Tel +33 [0)1 69330694
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www.tholes~Qser.com


THALES LASER KK
Sunrise Bldg, 2-16-4
Omori-kito, Ohlo·ku, TOKYO
JAPAN 143{}()16
Tel: +81 (0)3 5753 4541
Fax . +81 10135753 4554
wwwthales~aser.=m


THAlES Components Corporation Inc.
40G Commerce Way,
PO Box 540,
Totowa, New Jersey 07511{)540 USA
Tal : + I (973)812-9000
Fax' + 1 (973) 812-9050
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FLASHLAMP-PUMPED GLASS SERIES


At~as+
FEATURES
• 25 J ENERGY PER PULSE @ 527 NM
• a.1Hz REPETITION RATE
• UNMATCHED BEAM PROFILE
• PULSE DURATION -13NS (+/-3NS)
or 2x 13NS (+1-3NS)
• 1 or 2 BEAMS
• SUPERVISION SOFTWARE
• INTEGRATED ISEO TIMING GENERATOR
• SINGLE BOX COMPACT DESIGN


1 X 2.5 M2 FOOTPRINT


25J @ 0.1 Hz @ 527 nm
Top Hat smooth profile!


ApPLICATIONS
• IDEAL PUMP FOR PETAWATT TI:Sa LASERS
• LASER SHOT PEENING


-I' J'.
;,' "''':,,:,' .l._.


". :,"';i1:;''{:
tk'~~·r·'·. 1 'l'i , •. .,. - a


. /' - .


Atlas+ breaks through the beam profile issue of conventional glass phosphate
lasers to stand out as the reference pump laser for the emergent PW Ti:Sa
femtosecond lasers.


Indeed, Atlas+ concentrates the solutions to offer the best spatial beam profile:
long pulse duration for a limited B-integral, birefringence compensation and
top-hat beam profile multimode oscillator which also improves the energy
extraction efficiency.


With only 2 oscillators and 4 amplifiers to reach 25 J @ 0.1 Hz in the green,
Atlas+ is the most efficient and compact pump laser for PW systems,


This optimized numberof amplifiers design has many advantages: besides being
compact and extremely reliable, Attas+ demonstrates very limited beam distortion
and reduced maintenance,


Full supervision by software offers remote control of the laser emission,
output energy.


ISED technology is also accessible through the supelVision software for
synchronization and laser safety controls,
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Output Specifications 1 beam 2 beams Utilities
WavelengQlj.QfQ) ; ---


52? • - 527 Power requirements Voltage 230 VAC ± 5% 208 VAC ± 5%
ReQelitign,rate (~ 0.1 0.1 Current 4x16Aplugs 4x16Aplugs
EllergU,l:er J,l:ulseW, 25_ .•• 2 x 12.5 _ .. single phase single phase
f'ulse duration (!W _ _ dO,ubleRlllse 13 ns_±3ns singkJl:ulse 13 ns ±3ns Frequency 50 Hz 60 Hz
guise tQ.pulse ernerg~ stabilll~ (% rms) <;,1.5 . .<. 1.5'--" .w· -,


Polarization Vertical Vertical Water requirements Flow 4 gal/min 1511min
B!\!awsiiameter (mm). <40·"- " < 3d'for 2 beams I Slatic pressure 43.5 - 72 psi 3- 5 barss
,Beam J?:rolife SlI~gaussian (Smooth gQf,IoJ.?Ug.er92.-Ussian(_ ~lo Temperature 10 ~ 17"C
Divergence (mrad) _.~~' " .~_.-
Pointing stabili!y' (wad) <: 100 <: 100 Software Windows 95, 98, 2000, NT, XP
PTuer(n~- ....,...- - <:: ±1, «1


Physical Characteristics


Power Supply
(2 units)


Cooling unit


Size (H x W x L) 64.6 x 22.0 x 30.7 in


Size (H x W x L) 14.6 x 17.5 x 28.7 in


164 x 56x78 em


37 x 44,5 x 73 em


Dimensions are given in mm (In)
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NL310
SERIES


High Energy
Nanosecond
Q-switched
Nd:YAG Lasers


FEATURES


• Up to 1.6 J output energy


• Excellent pulse energy
stability


• 10 or 20 Hz repetition
rate


• Thermo stabilized
harmonics generator
as standard option


• Remote control via
keypad


• PC control via RS232 port
and LabView'" drivers


• Low jitter internal/external
synchronization


• Robust and stable
laser head


High energy nanosecond pulses.
excellent beam quality and 1%
pulse energy stability makes these
nanosecond q-swjtched Nd:YAGlasers
an excellent choice for pumping dye,
Ti:Sapphire lasers and OPOs. In addition,
extremely low jitter of the optical pulse
with respect to the sync pulse allows
reliable synchronization of the laser with
external equipment.


For customer convenience the NL310
series nanosecond Q-switched laser
is controlled either through its RS232
type PC interfilce with labView'" drivers
(included) or through a user-friendly
remote control pad. Both options allow
easy control of laser settings.


IlI!lEKSPLA


Compact size enables the system to fit
into tight spaces freeing the experiment
area for other instruments. The power
supply and cooling unit easily fits under
optical tables. The optional second (SH)
(for 532 nm), third (TH) (for 355 nm)
and fourth (FH) (for 266 nm) harmonic
generator modules are designed for
easy insertion and removal.


Simple and proven design ensures easy
maintenance and long-term stability of
laser operation.


APPLICATIONS


• OPO, Ti:Sapphire,
dye laser pumping


• Material processing


• Plasma studies


• Laser spectroscopy


• Remote sensing


• Your application is
welcome ...







SPECIFICATIONS :u


MODEL - NL311 Nl313
Max. pulse energY.:_-___________ .,_____


at 1064 nm _ 1300/100q_~~ 1600 mJ- -_._-_._ •._--_ .._-----
at 532 nm ,_~~.Q0/440 _'!):L~___ 800 mJ-,_ .._.,--,,---------_._,,-------- ------ ._----,
at355 nm 350/290 mJ" 450 mJ
at 266 nm 130190 mJ 'l 150 rnJ


Pulse enemy !itability"
-


1.0%
Power drift') I 3% ---
Pulse duration ~ 4--6 os
Max. repetition rate 10/20 Hz _1_ ""'- -
Polarization at 1064 nm linear, >85180 % >I linear, >85 %
Optkal pulsejitter'l 0.5 ns -Llnewidth at 1064 nm < 1 em"-
,Beam pmfi!e ----Near field "Hat-Top"


Far field near Gaussian --
Beam diameter 10mm I 12mm
Beam divergence 11 < 05ml"ild
Beam pointing stabillly at 1064 nm ± SOllrad -
Beam height 165-195 mm
PHYSICALCHARACTERISTICS
Laser head size ry,J ~ HxL)_ 3l0~230x800 mm,-- - -
Powering/cooling cabinet size (W~H~ L), 550~5S0x600 mm- --"._- - ....•__ . -Umbilical length 2.5 m
OPERATING REQUIREMENTS


,
Water consumption (mall' 20"0 I < 10 Vmin
Room temperature ] 15-30 "C -
Relative humidlly (noncondensingl I 2(}-80%
Mains voltage II I 208 or 240 VAC,single phase 50/60 Hz
Power consumption I < 35 kVA


Requests for custom made products are welcome!


" All,p.cilk":ion. subj!<IIO ,hang. wilhout nOli,.,
The parameters marl.ed typical.,.. not 'p"'oification"
They are indications of lypical p"'rforman,~ Md will
vary with ~oh unit we m.nvf~re, Unles, sl.ted
otherwi,e.1I ,pedfoootion, are me.>ured at 1064 nm,


" 20 I-lzver~on, .
• Averiiged nom 300 shot>,.Sld. ~ after 5 •.•.••.•.•~ d


warm-up.


."'


o


• Within 8 nou'l alter 20 minute' of warm-up.
" FWf-IM
" In respect to Q-iWitch triggering pul,e, Std. Dev.
" Fullangle" Ve',
• 20 f-Izver~on 01Nl311 require, 3 ph.", main>.


""


NL310 series lasers
head outline drawing


Near field


Typical beam profile
of the NL310 series lasers


RElATED PRODUCTS


NL300SERIES Q-SWITCHED
NANOSECOND Nd:YAG LASERS


Up to 800 mJ pulse energy
10 or 20 Hz repetition rate
Compact size


HIGH ENERGY CUSTOM
SYSTEMS


Pulse energy up to 160 J


TfSTH/THIFH_~
Model Pulse Other options:


~tilion AW - wal~r-alr Mat
rolle in H. e,,,;I,,,nger oplion


Harmonic. generator
option,'
SH _ Second Harmonic
TH - Third Horrnonic
FH - Fourth H"monic
FiH_I'ifth Harmonit


mEI(SPlA
-------------- ----


EKSPLA
Savanorru av. 231
02300 Vilnius
UTHUANJA


Ph~ +370 S 2649629
Fax: +3705 2641809
sales@ekspJa.eom
www.ekspla.com


I--
I Find 10",1 distJibutor at


www.ekspla.com


I


I


•• I I


CERTIFIED



http://www.ekspla.com

http://www.ekspla.com





JK401 SM and JKSOl SM
CW Nd:YAG lasers with Supermodulation ™


~JK"


"" : ~ ~ Lasers•


Better than just cw: Super Modulation enables deeper welds and
cleaner cuts with high reliability, flexibility, and low process cost.


o Unique SuperModulation provides greater flexibility for a broader
range of processing, enabling you to more easily optimize your
production process


o SuperModuJation increases the laser's maximum peak power to
at least twice its normal average power rating


o Patented Luminator"" fiber-optic beam delivery system with
built-in back reflection damage protection


o laserView"o control technology allows complete process
cycle programming with a single command


o Precise control of all parameters enabled by patented
power supply technology


o Fully-integrated time and energy shares for faster
switching







Deeper Welds and
Cleaner Cuts


With the JK401SM and JKS01SM, GSI Group introduces a new line of JK™Lasers featuring our successful 5uperModulation'M
technique. With SuperModulation, some energy Is stored In the laser's power supply during the laser's off-time or during a Jow
average power cycle, and is delivered to the lasing medium during a later on-time or high average power cycle to produce a
momentary 2X power output. This extra output provides processing capability not typically found in lasers with similar power ratings.
Laser Specifications
Model JK401SM JKS01SM
Avera e Power (W) 400 500
Max. Modulated Peak Power W 800 1000
Numberoflam s 2 2
Beam Quality 1/2 Angle radium (mm. 16 24mrad)
laser Resoonse Time (ms) 1.5
Modulation Freauencv (Hz) 100-100
Output Mode CW, Sine or Sauare


Fiber-Optic Beam Delivery
Fiber Core Diameter ( m) 400 600
Standard Soot Size (nominal) (mm) 0.16 0.60 0.30 - 0.90
Standard Fiber lenoths em) 5,10,15,30,50
Max. Fiber lenath m) 50
Beam Deliverv Oations UP to 4T or 3E or 2Tx2E combination
Timeshare SwitchinaTime (ms) <50
Focus Head Oations Straiaht or Riaht Anale


Process Tool Options CCTVviewing. welding nozzles,autofocus cutting mod-
ules


Coolin WaterTem erature and Flowrate 25 l/min@15QC,5.3 US aUmin feed in "'Max. Pressure Drop at 18"C 2.5 bar
Max. Inlet Pressure 7.5 bar
Cooling Capacity (kW) 19
Electrical Requirements 380 - 41 5V +/- 10%@ SO/60Hz
Supply Ratinq (kVA) 20
Max. Power Consumption (kW) 19
AmbientTem erature (OC) 5 ~40
Max. Humidi 95% RH @20°C, SORH @400


(


WxHx D(mm/inches 1495 x 1216 x 770/58.8 x 47.9 x 30
Weiaht (ka) 444


China
GSIPr_T~looo(Su>hou}
8uiIdin9 a Goon••••• ltId u><rioI5q..u ,e
o;.,nti>fI__ 'iuzhau Ind_ Pin


Jiang"" l1S014~".
T,I: +a~Sll 6183 7000
F,~ +"6 512 ~<aJ70B7
Ern.il: '"." I",J, ,erdrvi,ion@~ ~9."""'


Dimensions in mm (inches)


Tel; + 1 2411 937 1064
F'''+1248;371S81
Ern.d: nu.le'.I."rdivi,l<>ni'g' ;9_'0 rn


AmeriQIS~-1:<5M1d••••••• T""'plko
~
••••••017]0.1409


"~


.-'-<,;,~."",- :rr:r!fl'j:_~·",.-~.-,.- •. _,~- ,,'_'" .'x-·


www.gsiglasers.com


T.l: ·•••••10) 11B8 570 321
F." +44 101lIas \41 90'
Erna;, '.I ••J"••~;v;';on"'9 'Og.,orn


Product Centre
GSIG<""' •.•••••.DiYision
~~--IlugbyCV211C!fl
U"jted I(inQdom


JK-
Lasers


• l••,,,,••


" '"',""' Of••• 0,''"• _"""o.oon,, """""."" •...•o.


._ .._-
Product Code selection Guide


~112SpsldJd:JdJI3;E5lctJd:JdJc:1uDb
1 ••••• _'......... • "'",· "'",, l,,,,"bo,"""''''''''''''''' S .""", •.•••..•,,", _ .•..,"',."


M """''"'o1WO'"''''''",,'''
E "'~ •• ;, '-'G •••••••, -,...'...•--JWR ••••••••• _...•.•••_ •...-
>WU , •••••••••••••••••..•••'..•_-OWD''''' _
"" •...•.....•...._-•...•....••-.- .....•...mI ._,~" •••,, __
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, W" '''"'''''"''''o ,~"."",",,", """"'."· --',,,,,.,,
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Facility Requirements
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FLASHLAMP-PUMPED NDYAG SERIES


Gaofa-R
FEATURES
• 14 J @ 532 NM (HP VERSION)
• 24 J @ 1064 NM (HP VERSION)
• UP TO 5 Hz REPETITION RATE
• UNMATCHED BEAM PROFILE
• PULSE DURATION 8 NS - 1 or 2 BEAMS
• SUPERVISION SOFTWARE
• INTEGRATED ISEO TIMING GENERATOR
• SINGLE BOX COMPACT DESIGN


1 X 2.5 M2 FOOTPRINT


14J @ 1 Hz @ 532 nm
Top Hat smooth profile!


ApPLICATIONS
• IDEAL PUMP FOR HIGH REPETITION RATE
PETAWATT Ti:Sa LASERS
• LASER SHOT PEENING


'. ".",~•..\... I. -~C'
,~•••..:.~ II. _~'c:;'.. ,',"'''', ,. t:.IrI... 11 ~.•


• ··I~'


. i"".


GATA~R is the new laser from THALES which pushes forward the limits of
output energy reachable at high repetition rates. This Nd:YAG laser delivers
indeed more than 24 J at 1064 nm and 14 J at 532 nm with repetition rale up
to 5 Hz.


GAfARR combines the best characteristics for laser shot peening: short pulse
duration and high energy to offer high intensity pulses, very low modulations
to have an uniform stress and a high repetition rate for a faster process. As
an option, an isolator can be implemented in the 1064 nm version in order to
protect the oscillator from damage risks.


GA1A-R was also specially designed for !1igh er1ergy Ti:Sa amplifiers pumping
and offers a unique solution for high repetition rate Petawatt systems.


It demonstrates a top-hat beam profile with very low peak·to-valtey spatial
modulations, reproducible beam profile, a very limited beam distortion along
propagation and a short pLllse duration to avoid prelasing in the Ti:Sa ampli-
fiers and to limit ASE.


GAl'A-R can also be used for other applications like high power L1DAR or large
area ablation.


Full supervision by software offers remote control of the laser emission,
output energy. ISED technology is also accessible through the supervision
software for synchronization and laser safety controls.


THALES







Ga'ja~RHP


Voltage 230 VAC ± 5% 208 VAC ± 5%
Current single phase single phase


Ga"ia-R1Hz 5 x 15A plugs 5 x 16A plugs
Ga"ia-R5Hz 7 x 16A plugs 7 x 15A plugs


Ga"la-RHP 1Hz 7 x 16A plugs 5 x 16A plugs
Gafa-R HP 5Hz 11 x 16A plugs 5 x 16A plugs


Frequency 50 Hz 60 Hz


Flaw 4 gal/min 151fmln
Static pressure 43.5 - 72 psi 3-5bars
Temperature 10·17'C


Windows 95. 98, 2000, NT, XP


_1064. ._,. ',532 _
1Hz/5Hz 1Hz/5Hz
'-24J/22J '14Jf,12J


1 pulse@8-10ns 2 pulses of 8-10n5 each
2 pulses of 8-10ns each with adjustable delay


with adjustable delsy. (delay.mill ~12ns).
<:0.7. __•• r,. i Ii< 0,9 - " ,


50%' Vertical and 50% Horizonlal Vertical
--n"""-'-';o;; ;II":&23~


_ Top Hat Top H:i
.<150iJradJ <3.5mrad <.1501,!radI <3.5mrad


<00 <~
<±1___________ _ <±1.


Software


41JJ ,",,",


~ rn ~ rn ~ rn ~ rn


~ rn ~ rn ~ rn ~ rn
!
"


Water requirements
rn~:: , = .~ ' H::: :::::,:::: i1J. '::," .ij


~eyH1:J'UJ'i!
@ ~;;':;:.~~,",~;.,-;.;-;.~IC ,"",-~."''''''''''-


Specificationsare subjectto chanaewilhautno~ce- Last UDdate:Auoust2009 _ . " ~,.• ,,~,


Dimensions are given in mm (In)


Output Specifications Gaia-R
Y'/aveleng!hjnm) . 1054_ 532 .•.~'"= "*""i' .,..""'.•.••.•.·35. --f:kf!~titi,:!~ r.a!e (!i;;) 1Hz / 5Hz 1Hz/5Hz lH,
EnergY_~LP-ulse W .I'~ 12J /11J 7J l6J" --,;;
Pulse duration (ns) 8-10 8 6


pulseJo R:uls:eernergyslabilityj%'rms'j .5.1.0 :&. f2 Ii' -, <.2.5


f:..oJ?.r:kation Horizontal Vertical Vertical
[y.Rical Beam diameter (mm) . ~23"'" "':23" _23
Beam Rrofile Top Hat Top':Hat 1ER.J:!.!lt__ ~
p;verQence ' low M'fHlgh M' m <1S0wad i <3.5mra·d <150wad J __3.5mrad .:;:150wad1-<3.5mrad
~pea~'polr~ng ~lability (wad) <60 < 60 < 60
!Jl!!:~{!l§)___ _ .• <il _<;1:.1 ~
(1) Seeded oplion .".Hable OIl 'equeSI


Physical Characteristics Utilities
Power Supply Size (H xWx L) 54.5 x 22,0 x 30.7 in 154 x 56 x 78 em Power requirements
(2 units)
Cooling unit Size(HxWxL) 14,6 x 17.5 x 28.7 in 37 x44,5 x 73 em


FRANCE & EUROPE JAPAN USA


THALES OPTRONtQUE SA
Unite Solutions Laser
2 avenue Gay-Lussac - CS 90502
78995 Elancourt Cedex· FRANCE
Tei: +33 (0)1 309670 00
Fax: +33 (0)1 30967550
www.thales-laser.com


THALES LASER KK
Sunrise Bldg, 2-16-4
Omori-kita, Ohta-ku, TOKYO
JAPAN 143-0016
Tel: +81 (0)357534541
Fax: +81 (0)357534554
www.thales-Iaser.com


THALES Components Corporation Inc.
40G Commerce Way,
PO Box 540,
Totowa, New Jersey 07511-0540 USA
Tel: +1 (973) 812-9000
Fax: +1 (973) 812-9050
www.thales-iaser.com THALES



http://www.thales-laser.com

http://www.thales-Iaser.com

http://www.thales-iaser.com





TECHNOLOGIES
Amplitude


Amplitude Technologies is very well known for developing high
energy femtoseconi:l laser chains and high repetition rate ones.


Compact ijesign. We design and build our own pump laser
at 532 nm dedicated to high energy Terra-watts


lasers. This laser is called Pro-Pulse. It comprises
two parts: the laser head and the electronic


cabinet. All optical components are included
in the laser head. The electronic cabinet
is composed of the power supply and the
cooling unit. Pro-Pu!se and Pro-Pulse+ have


also built-insafety interlocks to protect users
as well as the laser system itself. This laser


can be totally controlled by computer (by RS232
and CANBus control).


Pro-Pulse


""t .,.....,


Excellence in quality. These lasers have excellent performances
at 532 nm. We can provide a 1.2 J pulse energy [Pro-Pulse)
and a 2 J pulse energy [Pro-Pulse+) at a repetition rate of 10
Hz. We also offer repetition rates going from 1 Hz to 20 Hz.
The profile of this laser is top-hat which provides a uniform Ti:
Sa pumping.







1"


200 NO main amplifier


"


•


•---------------------
~ee~:4L~_


~


~


-'"-~•.~-=-----------
==


~


•


Pro-Pulse


-----


I Pro-Pulse Pro-Pulse+


2-4 rue du BoIs ChaJand. CE 2926- 91029 EVAY•• FRANCE
Tol +33 {OJ 691' 2790 f'Q\(.,.S3(OJ 64.87 SG;17


Pro-Pulse . -


Pro-Pulse ../ .


Repetition rate 10IU 10 IU
Energy @ 532 nm 1.2 J 2J
Energy @ 1064 nm 2.2J 4J-~---
Flashlamp lifetime 25-30 millionshots 25-30 millionshots
Polarisation @ 532 nm Vertical [5 polarlaatian] Vertical [5 polarisation]
Pulse duration @ 532 nm 6.8 ns 6.8 ns


Divergence < 0.3 mrad <; 0.3 mrad


Warm up time about 20 mn about 20 mn
Shot to shot stablrrty <1% <1%-------
RMS stability @ 532 nm <; 1.2% <; 1.2%


nm••.•0.5


o
o 20 40 60 80 '00 120 2J heam profile


Tim. In minutes


Pro-Pulse


Pro-Pulse+ ~


!ll.fi@nJ
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LD pumped Nd: YAG LASER
SL 188 series


----


suss series has a very wide range of line-up. Adding standard model (SL188Aj
SU8SA2j SU88ASj SL188AS2) optimized for high average power, we can
optimize them to variety of laser applications, like high beam quality model for
and high pulse energy model etc •.


Specification
I
LO pumped Nd: VAG laser
SL188A I SL188A2


Equipment type


Laser crystal


SL18SA


Nd:YAG


SL18SA2


Laser
wavelength


Oscillator type


1.0C4lJrn


Continuous wave pumping and Q switching laser


Output energy


Maximum
average power


Cooling type
Utility


>20mJ@10kHz


>200W@10kHz


Water-cooled
3phase200V
501 60Hz


,OA


>20mJ@20kHz


>400W@20kHz


Water-cooled
3phase200V


SO j 50Hz
60A


LO pumped Nd: VAG SHG laser
SL18BAS I SL1BBAS2


Equipment type


Laser crystal


SL188AS


Nd:YAG


S118SAS2


Laser
wavelength


Oscillator type


O.532!Jrn


Continuous wave pumping and Q switching laser


Output energy >lOmJ@lOkHz >20mJ@10kHz


http://www.laserfront.jp/en/product/sI188/spec .html 2/4/2011
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Maximum
average power


Cooling type
Utility


> 100W@10kHz


Water-cooled
3phase200V


50 160Hz
30A


>200W@10kHz


Water-cooled
3phase200V
501 60Hz


60A


New series II,
LD pumped Nd: VAG THG laser
SL188AT


Equipment type


l.aser l:rystal


Laser
wavelength


Sl.188AT


Nd:YAG


O.3551Jm


SL18SAT2 "'


Osdllator type Continuous wave pumping and Q switching laser


Output energy


Maximum
allerage power


Cooling type
Utility


>6mJ@8kHz


>50W@8kHz


Water-cooled
3phase200V


50 150Hz
30A


> 10mJ@10kHz


>100W@lOkHz


Water-cooled
3phase200V


50 I 60Hz
60A


"' : In development .


.••Top of this page
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Continuous Wave IRYAG laser: Q Switched IRYAG laser
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:- Lineup by Application


Product Information


, Laser Processing
Syslams


Product Information


PulwIRYAG~


KLV-Q200o


Continuous Wave IR VAG Laser /
Q Switched IR VAG Laser


Q-switched pulse type "KLY-Q200o" succeeds in obtaining


30nsec Q-switched pulse at the shortest by enhancing the


efficiency as well as development of the super-highs peed gain


switch control system of AO-Q switch elements that generate Q-


switched pulse. The average output class of "KLY~Q200o" makes


it possible to gain 200kW Q-switched pulse at the maximum.


Continuous output type "KLY-C300o" achieves 15% or more


electricity-optical conversion efficiency under the condition of


beam quality where transmission to optical fiber with core


diameter 300IJmf is possible by the optimIzation of YAG crystal


configuration corresponding to LD pumping and development of


high steady high-luminance and highly stable oscillator,


KLY-C300a


Rechargeable Batte"jl
Inspection EQuipmen1


Cor11inlJOllS WaY(! IR VAt. LllS!lI


o s-",.[tched IR VAG La"'lr


Q S••.ltchadGroon YAG L=
Q $wltd'Mld tN YAG Lamr


Q Switdled lR YVO. LeSC>'
Q SW;lched Gfa'lR VV04 Laser
Q $wi:dle<:I \N YVO. I.ils<.\T


,
,


KLV-SQ350o


"LD pumping technOlogy" and "Q-switched control technology" that we cultivated thorough the development of


KLY-series were gathered for the development of KLY-SQ3S0a laser osccillator boastJng of domestic top level


average output and peak output in LD pumping high output Q-switched type IR lasers. In addition, new


technology was adopted, as a resuit, we succeeded in the development of KLY-SQ3S0a, Both quality of beam


and high outPLIt are achieved. High performance was achieved in ail aspects such as "average output: 300W"


and "Maximum peak output:250kW", ~M2<15~. In addition, due to LD pumping, high output as well as small


size are also realized. The design Js system consturciton friendly, therefore, for laser osccilator and power


source, either separated type or integrated type can be selected in order to correpond to a[1 applications.


Deep Engraving Marking. High-Speed Cutting. large Area Removal Processing


"""",," .~" .,,""1~ ·"Zi ~ ~O""", -
'I Processed Example'"c,\ _ '.? ,- ,~, ;' l' 'l:'"U ,. ,. " ,', ' , ~'


http://www.kataoka-ss,co.jp/english/item/qswlt,h.htmI[2I4J201' 2:00:30 PM]







ContinuousWavelRVAGlaser: Q SwitchedIRVAGlaser


<SUrface>


.. , -'\~"..•...,.~<...
--" - - ~


Osclll8tor Model: KL V-C300a
Processing DetailS: O'Ie/f8:lplns OUter Vieldlna
Material: $US304
Sheet Thlckr1e$s: O.2t


Proce$Slna Nozzle; KLP-HF80/e- T


:-sus~li~haPe PerlPh9ra1 weldiii"l... . .. . .. _1


<Section> <SlJface BeecIPart>


I'I'«>MSin;sDGtl!l'l P'O¢Gnir\8 Del)lh
"O.36mm "O_l8rnrn


OSCillator Model: KLV-Q200a
Processlng Detell$ : 0eeI'J, Engraving


Meterial : ASOOO Senes
PfOceiJ$ina Optics ; Galvano Scanner


,--.---- ...----.---.-----..-_··_----_·_---_·_-----------1
1_,_.~~~_~~_~!:!1__~~~!ngJ<5.·1r


Item Details


_J__•._. .. •


! Mod" +-.=~~Y-C300~==r~_K~~Q200a __ ]=-;~Y~5Q350a .-~
! Wavelength I l064nm i
!.-------.---r-----------------------.- ..--.--------.--------.-----..-.--:


f-- 'om,:", 5,"~_~_______ 80~=-~~~_~::~.~~r~~:r{LD~ ..._.


! Active Medium! Nd:VAG Crystal


I
r- Configuration II ~~teg~~~~- ~~:i~l~tor ;;~-:~~egra~~~-~:c;-IJ~tc~:~~T-~~~ara~e OSCi;I~~~~-~~~---


Power Operating Voltage i Power Operating Voltage Power Operating Voltage
I -I Part Type I Part Type Part TypeI (Chlller Unit separate) , (Chiller Unit separate) , Or Integrated Type
I iSI Type/GI Type Type Fibe~ Direct Ray OptiCS I (ChIller Unit separate)~---~---'r~-----..i------- ----"--- ~------- ..-.-,
I,MaXImumAve~ge Output: 300W ! 200W@20kHZ1300WIOkHZ
, Power j t I:---~-~i----------··------I---··---r-----·----,
I Maximum Peak Output 'I 200kW@5kHzi250kW@10kHzI Power I1-- ,.- ---------..--...----.--i---------------l-I Maximum Frequency CW,lHz-500Hz 100Hz..•.•50kHz 5kHz..•.•15kHz


I
~- -------- -.-------,- ..------ -j------~-.-


PulseWIdth <300nsec@10kHz <150rtsec@lOkHz:
I _


r-----j
~_ Ou~~~p~we~ S~~b~~ty_+_' '". Less than 2%rms (Cooling =~~:_~,:~.~~lity:±1"C_:.~_~ ._. ,,~ ..__


i ~"'ti',VO":~_~ _~_.__~._.__ AC220V±~~:..5_0~60H'_±_'H_!'l


hnp:!Iwww.kataoka-ss.co.jp/englishlltem/qswitch.html[214120112:00:30PM]







Continuous Wave IR YAGlaser: Q Switched IR YAGlaser


I Input power Consumption! 3.5kVA 6kVA


I.---.~~-·-w::~~~-------I---- 17Ok9-~~-_~]~_~==1~5~~-----
I--~,,,m,,01"""",,, 1-----··-·--398X94~~~-~60mm3 456x940xl064mm3


! WxHxOmm3 I (Not includingprotrusions) (Not includingprotroslons)


1 . .-_ .._----_1- __...__,_.. ,_. .".,_,__.. .__~_..._....,. ,__,_,.,_,_. .'


o page lop


I'i. _"on ~""_•.....,...,-
CKATAOKA-
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Q Switched Greer! YAG laser: Q Switched UVYAG Laser
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Product Information


P~loo IF!YAG Lase!


C<mllnuous Wao.'o IR YAG la'lef
Q Swll<:h9d 11'1YAG Lasar


a Swl!ch9d Gloon YAG Lasm
Q Swllchild lIV YAG la=


a Switched fA ¥VO. lase<
a Switdied Gleen YV04 laser
Q Switchod W VVO< Lese<


Q Switched Green YAG Laser /
Q Switched UV YAG Laser


Beam quality improvement and increase in Ilfe of exdtation light


source were endeavored by adopting semiconductor laser for the


excitation light source instead of conventional lamp. Moreover,


a"doption of a highly durable optical wavelength conversion


device and a wavelength conversion module with a highly


accurate temperature control function were developed,


KLY-QG10a/ QG300/ Kl Y-QG70a


>


>


LCD Manufacturing
Equipment


Rechao-geable Battery
Inspecticn Equipment


Domestkally largest output "QG30o/QG70o" installed acousoo-


optic method switch element that generates the short pulse of


least SOnsec width, and enabled the oscillation of a high peak


and the short pulse.


KLY-QVSa/QVI0a


•
.- ~.


I~.~
High output type "QVIOo" installed Acousto-optic method switch


element that generates the short pulse of the least 200sec width,


as a result, the oscillation of a high peak and the short pulse


became possible,Although the output is over lOW, the life of


elements which is two times as long as conventional elements
and stablization of the conversion efficiency were achieved.


• • •


Ultraf1ne scribing, cutting, and drilling of difficult processing materials such as metal, semiconductors, and


ceramic


";' Processed Examoles'2 7 Processed Examples:3 .•. processed Examoles:4


http:f fwww.kataoka"ss.(0.jpfenglishfitem/uv.html[l/4!2011 1:56:54 PM]







Q Switched Green YAG Laser: Q Switched UV VAGLaser


ru~---------------------1
I Hole Processing (Ah.unina Ceramics)'------.."------_.~-,-- --------------~--


<~lOn#m> <l/>3Il1lIJ.m> <oIlSM",m>


r I-~~-~---~~~------'
Minute Hole Processing J-


-- ------------~-_.
<INSide> <OUTSide>


ii~"1. •._ .
::.::::::::..- .
:::~::.::::.............


_ ......•_", •...•.•
(100•••••••1.)


.....'•••••••••••••••
(n•..,JIbI ••1


••••....,..•_.
(l~h=/I,••I"


Oscillator MtJdel: KL Y·QV10a
Processing DeI8"5 : Mlnula Hole ProcessIng (S!Taight)
Matetial : Alumitla Ceranllc.s
Sheet Thickness ; 0.41
Processine: Time; 6 seclHole
Pmcassln6 Related Unit; Beetn RotalOl'


O$clllo.lor Model: KlY-QV10a
Proc:esslng DetaUs : Hole Processlng (Stfalght}


MaterIal: AIt,ml11ll GeramlC6


Sheet Thickness: 0.41
Proeessil'\ll Relatad lJrll : 8eB!TlRotator


I---~---~~-------
Alumina Scriblns 'L ..__. J


. .g;urtae:e>


Oscillator Model : KtY.QG300
Processing Details: SOtlbins
Material: Alumina Ceramics
Sheet Thickness : n 18t, n64t
Processll"l8 Speed : SOmmlsec
Processing Nonle : Direct 33mm


!-Hoie" P~Tng{Aiumlna CerBJ1iiCS)-j
--------- _ ..----~-"------,


OoolialOr Model: IQY.QVIOo
Processing Details: OrlUln8
Msterlal:O~
Sheet Thlckness : 0-5t
Pr«;aSslng Related Unit: DIrect
Pnx:essiflg TIme. : 1see/Hole


. ,. '~"'1~-""""""""<-w,~",-~,__,",,,,,,-.-_;;".~. .-, ,-~L.t -.. 'Basic Specifications '....~ ,•.(!o"';,:., ." .•.::,~ I ~,,~• • • • •


Item' Details


35Snm


--T -----r~·~~---
70W@lOkHz 5W@10kHz 110W@10kHZ


I


Nd:YAG Oystal


808nm Semiconductor Laser (LD)


30W@lOkHz


----------------T-


Separate Oscillator and Power Supply Part Type(Chiller Unit separate)
Direct Ray Optics


MO.del


-~-~~--------.- ---E------~,---_·--
j KLY-QGIOo KLY-QG30o I KlY-QG70o I(LY-QVSo I I(lY-QVIOo
L J.. L ""__._ _~ ~~_


-,i ----.. 532"m '
Yo:a~~length "


____ '"_.L ,,_'"_'" .,__. ,__,,,._ ,_.. _ L
iI P~mpi"g","co, _+ ~~ _


! Acti~e Medium" ~ I
l~- ~_~ ·..__l


! !i ~nfigu~t.ion .., i
I .
l~aXimum Average ·out~~-t·I~ ..- "- -- ----


, p' I lOW@lOkHz
! ower I


http://www.kataoka-ss.co.jp/englishlitem/uv.html[2/412011 1:56:54 PM)







Q Switched Green YAGlaser: Q Switched UVYAGlaser


I


!,,


Frequency


Pulse Widttl


Output I?ower Stability


Polarization


1kHz-50kHz


Less than 2%rms (Cooling water stabllity: ±1"C)


---~"-~--_. __ ._- --_._----_._---_._---~._---------_ ..._---_.-
Circular Polarization or linear Polarization


AC220V±10%, 50/60H z ±IHz


Laser Head; Approximately
40kg


Operating Voltage:
Approximately 90kg


Operating Voltage


Input power Cons~mpti6n


Weight


E~emaJ Dimensions
Wx!'lxDmm3


.A. -"'",,"1-..-_-
&JICATAOICA-


·~-l-,~~-;:=r=~·_~~~~:r~:~_~~~:~]~_..__,.__--~~~~::'~.:=
Laser Head; I,


Approximately I
50"-9 'Laser Head: Approximately 40kg


Operating I Operating Voltage;
! Voltage: I Approximately 90kg


I
Approximately I


100kg i------.---------.-:::i--.. ' ---,
Laser Head/35Sx182x660mm3 ,


I laser Headj408x175x770mm3
Operating i


, Operating Voltage/572)(951x668mm3
Voltage/572x951x66Smm3 i


. .~ l ._.. . '


o page top


Sl.te.rna.QI privacy Polley I Contact us


Copyright c KATAOKA CORp. All rights reserved,


http;//www.kataoka-ss.co.jpfenglish/item/uv.html[214/2011 1:56:54 PM]







SpitLight High Power
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SpitLight
Scientific Lasers


Features


* Compact laser head and power supply with small footprint
* Robust and stable resonator structure
* Quick and easy change of flashlamps
* Maintenance-free pumping chamber wlth ceramic reflector
* Excellent beam quality and pointlng stability
* Long flashlamp lifetime
* DoubLe pulse option available
* System can be injection seeded (SLM-Option)







SpitUght
Scientific Lasers


SpitLight High Power
Model Spit Light 1200 Splttight 1500 SpltLight 2000


TemporaLJitter


Operating Parameters lamp life Ttme


Laser Parameters


Energy


Beam Parameters


Weights


Dimensions


Repetition Rate


Pulse Energy at 1,064 nm


Pulse Energy at 532 nm


Pulse Energy at 355 nm


Pulse Energy at 266 nm


Pulse Energy at 213 om


Energy Stability at 1.064 nm (RMS)


EnNgy Stabillty at 532 nm (RMS)


Energy Stability at 355 11m(RMS)


Pulse Width at 1,064 nm


Divergence


Pointing Stabillty


Beam Diameter


Electrical Supply


Cooling Water


Laser Head


Pov:er Supply


laser Head ([n infml'ed) (L x W x Hj


Pawer Supply (L x W x H)


Product available from 1 to 100 Hz (Following speciflcatlons are for 10 Hz)


> 1,250 m.J > 1,500 mJ > lOOOmJ


> 600 mJ "700 mJ ,. 1,OOOrnJ


,. 320 mJ > 420 mJ > S40mJ


> 100 mJ " 130 mJ > 130 mJ


>18mJ >23mJ ,. 40mJ


< 0.8% < 1.0% '" 1.0%


~U% < 1.5% < 1.5%


" 2.0% ~ 2.2% ",2,2%


6-711s 6"7 ns 6-8 ns


"0.5 mrad ,,0.5 mrad ,,0.5 Il1rad


"±50Wad "± 50 wad "± 50 wad


'mm 'mm 10mm


" :t 1 fIS <:tlos ~±lf1S


;> 20,000.000 shots ;> 20.000,000 shots > 20,000.000 shots


230 VAC.SO Hl. 2.5 Kw 230 VAC.SOHz. 2.5 Kw 380 VAC,50 Hl. 5.0 Kw


8 l/min, 2-6 b.lr. < 15·C 8l/mi!\ 2-6 bar. ~ 15"C 8 l/mln. 2-6 bar, ,,15"C


30 kg 30 kg 30 kg


SOkg SOkg SO kg


665 x 294 x 125 Illm 665 x 294 x 125 mm 665)( 294 x 125 mm


560 x 400 x 425 mm 560 x 400 x 425 mm 560 ~ 400 x 425 mm


'I,
··,-0


•


..
00 ~.


•


0:10 • 0
•


~i" • • ~J'- -


hmoLas follows a poLicyof continuous product improvement. All specifications are
subject to change without notice. All specifications at 1,064 nm unLess otl1erw(se rloted.


hmoLas Laser GmbH (s DIN EN 150 9001 certified.


'.=.=,=,"=,-===,.=.=-=-~-~,.._, ..•.".."••~o.m~.~","",~
~."'~._" CE


Innolas laser GmbH I Justus-von-Liebig-Ring 8182152 Krailting I GeJ"many
Phone: +49 (89) 899 360 - 0 [ Fax: +49 {89) 899 360 - 16
E-mait info@innolas-laser.com IHomepage: www.innolas-laser.com


o Innolas laser GmbH 2010


:»/NNOLAS
__________ l A ~ f R



mailto:info@innolas-laser.com

http://www.innolas-laser.com
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SpitLight High Power


1


Features


* Compact laser head and power supply wlth small footprlnt
* Robust and stable resonator structure
* Quick and easy change of flashLamps
* Maintenance-free pumping chamber with ceramic reflector
* Excellent beam quaLity and pointing stability
* Long fLashLamp lifetime
* Double pulse option available
* System (an be injection seeded (SlM-Option)







SpitLight High Power


SpitUght
Scientific Lasers


Model SpitLight 1200 Sp'tlight 1500 SpitLi.ght 2000


Temporal Jitter


Operating Parameters Lamp We Tune


laser Paramete1"5


Energy


Beam Parameters


Weights


Dimensions


Repetition Rate


Pulse Energy at 1,064 om


Pulse Erlergy at 532 om


Pulse Energy at 355 nm


Pulse Energy at 266 nm


Pulse Energy at 213 rim


Energy Stabi~ty at 1.064 nm (RMS)


Energy Siability at 532 nm {RMS}


Energy Stability at 355 nm (RMS)


Pulre Width at 1,064 nm


Divergence


PointLng Stability


Beam Diameter


Electrical Supply


Cooting WatE!"


Laser Head


Power Supply


Laser Head (in infrared) (L x W ~ H)


Power Supply (L x W x H)


Product available from 1 to 100 Hz (FoUowing specifications are for 10 Hz)


~ l,250mJ > 1,500 mJ "2.000 mJ


> 600 mJ > 700 mJ > 1,000 IllJ


> 320 mJ > 420 mJ > 540 mJ


> 100 mJ > 130 mJ ~ 130 mJ


>18mJ ~23mJ >40mJ


<0.8% " 1.0% "- 1.0%


"-U% "- 1.S'K. < 1.5%


< 2_0% < 2.2% < 2.2%


6-7115 6-7 ns 6-8 ns


<OS Inrad <0.5 mrad <0.5 mrad


< ± 50 wad <±50~rad < ±50 ~rad


8mm 8 mm 10 mm


<;i1 ns < ±lns <±1ns


> 20,000,000 shots > 20,000,000 shots > 20,000,000 shots


230 VAC,50 Hz. 2.5 Kw 230 VAC, 50 Hz. 25 Kw 380 VAC,SO Hz. 5.0 Kw


8 l/min, 2-6 bar, < 15·C 8 l/min. 2-6 bar, < 15 ·C 8l/min, 2--6 bar, < 15·C


30 kg 30 kg 30 kg


50 kg 50 kg 50 kg


665 x 294 x 125 mm 665 x 294 x 125 mm 665 x 294 x 125 mm


560x400x425mm 560 x 400 x 425 mm 560 x 400 x 425 mm


L,,__ •-- I. ,
0 0 0


I. I '! 9'~q,
L, a


I II


11·
:.J :i ~


L...-. __ .__


o


InnoLas follmvs a poli')' of continuous product improvement All specifications are
subject to change without notice. AUspecifteatioflS at]..064 nm unless cthelWise noted.


InnoLas Laser GmbH is DIN EN ISO 9001 certified.


Innolas laser GmbH 1Justus-von-Lieblg-Ring 8182152 KraiUingl Germany
Phone: +49 (89) 899 360 - 0 1 Fax: +49 (89) 899 360 - 16
E-malllrlfo@irlrlolas-laser.com 1 Homepage: www.lnnolas-laser.com


© IrlnoLas laser GmbH 2010
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mailto:E-malllrlfo@irlrlolas-laser.com
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I II


Modular Q-Switched Nd:YAGlaser series with superb
beam quality, excelleut stability and high brightness .


• 0 6 mm or 0 9.S mm.
• 1 or 2 omplifiers.
• Birefringence compensation.
• Linenarrowing options (inieclian seeder or elolon).
• FuU ,onlrol of the laser Ihraugh Ihe remole ,anlralterminol ar Ihe software.
• Temperolure slabilized opticol bencb.


Beam profile in near field@ 1064 nm Beam profie in fur field@ 1064 nm Bellm prome in fur field@ 532 nm Temporal profile @ 1064 nm


__________ Y69811-10 (I,6!@ 1064 nm, 10 Hz)
.-r--


I







External synchronization flexibility:
INPUT/OUTPUT:


·'::'·~i~=",I,:,~
9 8 76 54'.... ~.


1- Tum-on key wilh ~Iand-by posifion
2- A( power indicator
3-laser ON warning
4- Outptrl Q-Switch symhronizotion TTLsignol, adjustable


from the remote control terminal by ± 500 ns


5-lnput O-Switch S'(l1chronizolion ill signal
6- Olllpuf flash lamp synchronization ill signol
7-lnput f1oshJomp synchronizotion m signal
8- Remote control terminnl connector
9- (omputer sericl port interfam (RS132)


Aoshlamps ond Q-SwitchClIobe fuUycontrolled through m signal, RS232 interfoce or remale ferminal (3 meler long UlbleJ.
A fast pholodiode locoted aher the oscillator gives on output signol displaying the opticol pulse shope.
User-friendly sofrwnre is also avo~Dble for (ontrol by computer (see the (onlrol panel on the main bnxhurel.


~e~~te\~o~?'n~~~0~O~I:~I~?w~~~:y~so~r~~~~PI?£~~~r~;
and an electronic feedback loop with piezoelectric cemmic mounted mirror.
The temporal beam profile is free of modulation wilh Q very high reproducibility.


Temporal proMe of a YG980 SlM pulse
obtained with a 6 GHz stope and a 50 ps
riselime phololube.


Remote control terminal:
This user-friendly ferminal con be connected either 10 the loser housing or 10 the fronl of ponel of the eledrolli( cabinet by a 3 meter hmg flexible
cable. It provides the following functions:


• floshlomps:
- flashlamp firing in single shot or automatic
- choice between infernol or external synchronization
· readout and adiustmenf of voltages
- osdllator/omplmer floshlomp delay readoul and


adjustment
• shot counter


• Q-Swillh:
- choice between internal or external synchroniZlllion
- seUing of the a·Switch in single shot, automatic or


burst mode
-adjustable delay of the I)utput synchronization signal


with respeclto opening of the a-Switch


- readout and adjustment of delay
between flash lamp and
a-Switch firing for energy
adiuslment


• others:
- emergency stop
- opening/dosing intra-ccvity shutter
- control of harmonic generators phose-


matching
- wavelength separation plalform rotaiion
- report of security defoults







Optical layout:
I Configuration/Model YG980 YG980E YG981 YG981( YG98lE YG982( YG982E


Oscillator e6mm 69.5mm e6mm 116 mm e 9.5 mm e6mm lJ 9.5 mm


Amplifier 1 e6mm e 9.5 mm 89.5 mm 09.5 mm l!l9.5 mm


Amplifier 2 B 9.5 mm lJ 12 mm


1
- 3
2 45 4


11


6
7


Service requirements:


240Y-16fo20A-50/60Hz
Waler: 12.5I!mn, SOOOO(
Pressure IN :'> 6 bars (B8PSI)
Pressure OUT s 3 bars {44PSI}
Differential pressure IN-OUT;;: 3 bars (44PSI)


YG9BO& YG980E mod,l,


9


23454


11


YG981 , YG981 (& YG981 E mod,l,


6


2


8


7 280 mm


'Y6982


700/1150' mm


~m


550 mm8


6


11


1- Back mirror
2· Shutler
3- Pockels cell
4· Quarter-wove plate
5- Gilln polorizer
6· Oscillator loser heod
7- Gou,slon oulpul coupler
8- Birefringence compensation (depends on the model)
9- Firslamplifler laser heed


10- Second amplifier loser helld
11- Second harmonic generator
12- Third or fourth harmonic generllfor
13- In[edion seeder


YG981 models







M,del Y6980 Y6980! Y6981
-


Y6981C YG981E Y6982C 1YG9iiE


Repetffiol role (HI) 10 10 20 10 20 50 10 20 30 10 20 30 30 10


Energy (mJ)
1064 nm 420 050 700 650 630 500 1200 1050 900 1600 1600 1200 1500 2500
531 nm 190 400 300 320 290 170 600 520 350 820 780 550 700 1250


355 nm 05 165/200· 140/160' 140 125 05 280 240 200 4.0 .20 280/3'~ 350/420' 850


1Mnm .0 90 60 60 45 30 130 90 60 150 120 85 105 230


PlSfseduration (as) I064nm •• 6. •• .11 •• '11 8-11 9·12


Ilem lillllefer lmml lO64nm ,6 ,10 ,6 ,10 ,10 ,10 ,13


Divergellte (mrod) 1064 om "l.5 "l.5 ,,OJ ,,0.45 sO.5 ,,0.5 ,,0.5 "l.5


PalariIIIlian !olio (%) 1064 om ,90 ••80 I •• 70 ,90 .80 ,,]5 .70 ••95 I .•90 I .•90 .90 .90


Spotial profile
Ne~rfield(f~to GaussilJnl ••OJ ••OJ ••0.7 ;;:0.7 •• 0.7 ",OJ ",0]


Far IieJ.d(iii to 6mmionJ .0.95 •• 0.9 I 2:0.9 .:0.9 ,0.'5 I .09 ••0.9 .09


«(


±OS:1 .1


t :i
I


T sO.7
:s 0.1


11 rr; , :s 0.003
6 ns I s 0.005


\15l11LE A\D 1~''ISlnl.l: L~EIlllADUTIOIi
.worn E'IEOR SKl~'roOmRT


OR ;;UlTI1lED R,\!)lmos.


cuss ~ L\SEIt Il\DlUION PHDIIl!Cr
••••••,....-....... , 'oW.....~f""... , 2.11
hI>< •••..• _ , .,.""


Qn.<.4 ""'" prod",1 ","pll"" "Ilb
FDA porr.rm •.• "" ,I •• duds for lose, prod"d"
,",,"pi for dc,i:JlIon, V","U""' 10 II"",,!
"oll," NO.';Odo!<d Juno 2., ~{)(I7IIEC'6U~25-1


iller Ins) siOndard"
S1M option


Fo(Usoliili~~-Iti~'m-~-diffiD(fionlimit), M2
10-20 Hz
30·l{) Hz


Unewidth (WI) Sfandard
tNE intrarovity etolon
5tM injection seeding


Jitler: wilh fllspectto Q-Switc~trigger, 01 ~oll·widlh of 50U cccumuloled 5~ats.
Unewidlh:


Siandord: FWHM,measured by II grating spectromeler wilh 0.045 em·l resolution.
LNE: FWHM,meosured by 0 graling spedrometer with 0.045 em·l resolution,
s 15% energy redlKlion@10Mnm.
SlM: measured with 0 slow scon Fc!bry.Perot flolon,
s 10" energy redlKlion@l064nmond@532 nm,
higher energy@ mnm.


Power driffi%l"


I
1064 run


I


±2
532 nm ±4


J
355 nm i ±5
266 om I ± 10


Energy,'Mrty (%) 1064 nm ±2
532nm I±.
355 nm .6
266 nm .8


Pointing sta~ill1Y.(~rodJ 1064 nm dO
532 nm dO
355 nm dO
266 nm dO


2 bis, avenue du Pacifique - Z.A. de Courtabamf - SP 23
91941 Les Ulis Cedex - France
Ph.' + 33 (0)1 6929 17 00 - Fox, + 33 (0)1 692917 29


601 Haggerty Lane, Bozeman, MT 59715-2001, USA
Ph.: +1 4065860131 - +1 811 QUANTEL - Fax: + 1 4065862924


e.mail: quantel@quantel.fr-www.quantel-Iaser.com


Power drift: over 8 hOl/B for M"'s ± 3~C.
Energy stabifity: pook-Io-peak, 100% of the shoK
Pointing stability: measured by 5piri[(lnLBA-l 00, rms,
on 200 pulses 01 the loml plene of 0 1 m fows lens.


Repetition rate (Hz); other values ovoiloble 011 requs
• HE3S5: High Energy U.Y.oJlfion
PoIse dlJflltiOD: 01 fWHMmellS11redwilh fast photodiode and 1 6Hz srope - DivergetKe: fun angle at IN 01 the peak
Polarization: horizontal@1064nm'vpal@532l1m-horizontal@355nmaml@266I1m-NfliT field spatial profile: II! 1 m frem loser oufput
For field spatial profile: at focal plane of 112m focus lens, Ieo;! sqUilre fit 10 Gaussian (perlert fit " 1).



mailto:quantel@quantel.fr-www.quantel-Iaser.com





JK802SM and JKl 002SM
CW Nd:YAG lasers with SuperModulation ™


The JK802SM and JK1002SM are the latest addition to the already
successful range of CW Nd:YAG lasers, providing a significantly higher
level of performance, enabling deeper weld penetration, faster cleaner
material cutting, with high reliability, fJexibililty and lower process costs.


o Laser SuperModulation™ as a standard patented process


o SuperModulation™ increases the laser's maximum peak
power to twice it's normal average power rating


o Supermodulation™ provides:
o Weldsto more than Smm 0 LongerLamplife
o Greater depth of focus 0 Up to 40% speed inCTeas
o Reduced porosity 0 Lessdistortion


o Patented luminator™ fiber beam delivery system
with built in back reflection protection. "The most
robust fiber delivery system in the world"


o LaserView SE™control software provides full
access to all laser funtions and diagnostics and
with process cycles offers the funtionality of a
"PLC within the laser"


~)K·,.,... :.:. ~ Lasers
•







Deeper Welds and
Cleaner Cuts


The JK802 and JK1OO2 from GSI Group feature our successful SuperModufation™ technique. With SuperModulation,
some energy is stored in the laser's power supply during the laser's off-time or during a tow average power cycle, and
is delivered to the lasing medium during a later on-time or high average power cycle to produce a momentary 2X
power output. This extra output provides processing capability not typically found in lasers with similar power ratings.


Laser Soecifications
Model )K802SM JK1002SM
Average Power (W) 800 1000
Max. Modulated Peak Power (W) 1600 2000
Number of Lamps 4 4
Be<lm Quality 16 24
Laser Response Time 2
Modulation Frequency (Hz) 100 1000
Output Mode CW, Sine or Square


Access Area


D rBF·b 0I erw Jptrc earn e Ivery
Fiber Core Diameter (ilm) 400 I 600
Standard Spot Size (nominal) {mm} 0.16-0.60 I 0.30" 0.90
Standard Fiber Lengths (m) 5,10,15,30,50
Max. Fiber Lenath 1m) SO
Beam Deliverv Options Up to 4T or 2TxlE combination


Timeshare Switching Time (ms) <SO
Focus Head Options Straight or Right Angle


Process Tool Options CCTV viewina, welding nozzles, autofocus cutting modules


Facility Requirements
Cooling Water Requirements 60 I/min, 15.8 US al/min@15"(


Max. Pressure Drop at 18·C (bar) 2.5
Max. Inlet Pressure (bar) 7.5
Cooling Capacity (kW) 40
Electrical Requirements 380 -415V+ 10%@50Hz,440-4BO±lO%@60Hz:


Sup Iy Ratin (kVA) 43
Max. Power Consumption (kW) 40
AmbientTemperature rCl 5 - 40


Max. Humiditv 95% RH@20"C, 50 RH@40'C


WxHxD 2100x 1243 x756 (82x49x29)


Weioht (kg) SOO


Tol: +36 $'2 62B3 7080
F,>c<·B65' 26283 7~~7
Ern. il: m."les.l.sordiv ;,Ioo@g';(j.com


China
GSl_f~~
B~ aGaotLtn lrduiUiol Squo",
Gann,n Rood Soutl>. Su2Ioou Irdunriol Pod<
JIIng ••••2l>02.~,.


Dimensions in mm


T.I: +, 24a 937 106'
1'0" +11~~937ISBI
("" ii, " •. " 1«.I.5<ro ivi"on •• ~,lo.,o",


Americas~-1:<S_f~mpf«
~..
MAOI73ll-1«t9


"~
T.I:+•• 101,733,7~~ll
Fox, +44 {0117BB 54' 904
Ern.I' •• Ie>. I. ,oroivi ,io<\@g ,i~.,o",


Product Centre
~ Gtt>up 1.>••• DMsiotl
Codlltdl.> •••
Sw;/fV,1Ioy
RugbyCY2IIQN
United K;'!Id"'"


JK'
Lasers
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Product Code SelK!ion Guide
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JK802SM and JKl 002SM
CW Nd:YAG lasers with SuperModulation TA<


The JK802SM and JK1002SM are the latest addition to the already
successful range of CWNd:YAGlasers, providing a significantly higher
level of performance, enabling deeper weld penetration, faster cleaner
material cutting, with high reliability, f1exibililty and lower process costs.


o Laser SuperModulationlM as a standard patented process


o 5uperModuiation™ increases the laser's maximum peak
power to twice it's normal average power rating


o Supermodulation™ provides:
o Weldsto more than Smm 0 longer Lamp life
o Greater depth of focus 0 Up to 40% speed increas
o Reducedporosity 0 Lessdistortion


o Patented Luminator™ fiber beam delivery system
with built in back reflection protection. uThe most
robust fiber delivery system in the world"


o LaserView SE™ control software provides full
access to all laser funtions and diagnostics and
with process cycles offers the funtionality of a


uPLC within the laseru


~JK',..... :.: ~ Lasers
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Deeper Welds and
Cleaner Cuts


The JK802 and JK1002 from GSI Group feature our successful SuperModulation™ technique. With 5uperModulation,
some energy is stored in the laser's power supply during the laser's off-time or during a low average power cycle, and
is delivered to the lasing medium during a later on-time or high average power cycle to produce a momentary 2X
power output. This extra output provides processing capabIHty not typically found in lasers with similar power ratings.


AccessAn!a


filaser Speci cations
Model JK802$M JK1002SM
Average Power (W) 800 1000
Max. Modulated Peak Power (W) 1600 2000
Number of Lamps 4 4
Beam Quality 16 24
laser Response TIme 2
Modulation Frequency {Hz) 100-1000


Output Mode ON, Sine or Square
Fiber-Dotic Beam Deliverv
Fiber Core Diameter (I-lm) 400 I 600
Standard Spot Size (nominal) (mm) 0.16-0.60 I 0.30 - 0.90
Standard Fiber lengths (m) 5,10,15,30,50


Max. Fiber length (m) 50
Beam Delivery Options Up to 4T or 2Tx2E combination


Timeshare Switchina Time (ms) <50
Focus Head Options Straight or Right Angle


Process Tool Options CCTV viewing, welding nozzles, autofocus cutting modules


Facility Requirements
(oolino Water Requirements 60 Ilmin, 15.8 US gal/min@15"(
Max. Pressure Drop at 18Q


( (bar) 2.5
Max. Inlet Pressure (bar) 7.5
Cooling Capacity (kW) 40
Electrical Requirements 380 -415V ± 10%@50Hz,440 480± 10%@60Hz


Supplv Rating (kVA) 43
Max. Power Consumption (kW) 40
Ambient Temperature rC) 5 -40


Max. Humidity 95% RH@20"(,50 RH @40"C


WxHxD 2100x 1243 x 756 (82 x49x 29)


Weight (ka) 500


Dimensions in mm
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JK2003SM
The next generation CWNd:YAGlaser with SuperModulation ™


The JK2003SM provides a significantly higher level of performance,
enabling deeper weld penetration, faster cleaner material cutting,
with high reliability, flexibility and lower process costs.


o The only laser with SuperModulation as a standard patented process


o SuperModulation provides an enhanced process capability enablling
welds in >1Omm material, up to 40% faster and or deeper welds,
greater depth of focus, less heat input, less distortion, minimum to
zero weld porosity, SuperModulated welding performance greater
than an equivalent 3kW CW laser.


o SuperModulation increases the laser's maximum peak power to at
least twice it's normal average power rating.


o Redefining the price performance of high power CW lasers with
Dual Cavity technology.


o Patented Luminator 1M fiber beam delivery system with built
in back reflection protection. "The most robust fiber delivery
system in the world"


o LaserView SE1M control software provides full access to
all laser functions and diagnostics and with profile cycles
offers the functionality of a "PLC within the laser"


)K-
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High Reliabilty and Flexibility


JK2003SM marks the introduction of the JK flagship CW product, featuring our patented SuperModulation T"I process
capability giving this laser the widest operating range in it's class.


With SuperModulation TM, some energy is stored in the laser's power supply during the laser's off-time or during a low
average power cycle and is delivered to the lasing medium during a later on-time or high average power cycle to produce
a momentary x2 power output. This extra output provides processing capability not typically found in lasers with similar
power ratings.


Laser Specifications


Model JK2003SM


Max. Average Power I (W) 2000


Max. Modulated Peak Power{W) 4000


Beam Quality '(mm.mrad) 24


Fiber Diameter (f.irn) 600


Output Modes (W, Sine, Square wave


Modulation Frequency (Hz) 100-1000


Fibre Beam Delivery Options


Delivery Options Up to 4 way time share


Timeshare Switching Time (ms) <50


Standard Fiber lengths - Optional Bendlock
5,10,15,30and50for dynamic applications (m)


Process Tools Options
Straight or right angle process tools. Right
angle heads available with co-axial (CTV


Standard Range of Spot Sizes (mm) OJ - 0.9 plus others on request


Facility Requirements
Cooling Water Requirments 1071/mjn, 28.2 US gallmin at 13'C


Max.. Inlet Pressure (bar) 75
Max.. Pressure Drop (bar) 3


Cooling Requirements (kW) 70


Supply Voltage and Frequencies
380-415V± 10%@l50Hz
440 - 480V ± 10% @160Hz


Supply Rating (kVA) 7.
AmbientTemperature (0C) 5 -40


Max. Humidity 95% RH@2.0·(,50% RH@40·C


W x H x D (mm/in(hes) noD x 12.33 x 931 11 06 x 48.5 x 36.6


Weight (kg) 800
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State-of-


laser technology.
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Page 4 The all·rounder.


Page 6 TRUMPFCO, lasers: Efficient and economical.


Page 8 TruFlow: One series, many applications.


Page 14 TruCoax: High performance in a small package.


Page 16 TRUMPFsolid-state lasers: Versatility through diversity.


The TRUMPF Group ranks among the world's leading manufac-
turers of laser and production technology. Our innovatiorJ5 set
the standard in the development of laser technology, machine
tools and power tools for sheet metal fabrication, and medical
technology. Our customers have relied on the superior quality
of our technical solutions since 1923. Today's TRUMPFLaser
GmbH + Co. KG began in 1971 in Schramberg, Germany. with


the development of a solid-state laser. This was followed in 1985
by TRUMPF's first CO, laser with a power of 1 kW. Today, we
are the technology and world market leader in industrial lasers
and laser systems. We continually develop new processes and
increasingly powerfulla~r sources and systems, and consi'itent-
fyapply these developments to innovations targeting our cus-


Page 18
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TruDisk: High-performance with a disk.


TruPulse: On the spot. And the seam.


TruMicro: Excellence in small dimensions.


Beam guidance and optics for solid-state lasers.


TruServices: We are there for you.







tomers' requirements. You can count on us for all of your pro-
jects. Our comprehensive services include feasibility studies
performed in our application laboratories, laser processing and
design consultation, and formulating a start-to-finish concept
for your plant Even if you jusi want information about a new
focusing optics - we speak your language.







The


rounder.


The laser is the most universal tool available for cutting, welding,
marking, drilling, coating, hardening, and performing structural
processing work on surfaces. A laser operates without contact,
and with no wear and tear. Therefore, the heat-affected zone
and component distortion produced by lasers is extraordinarily
small. Refinishing work is usually unnecessary.


TRUMPF lasers have the flexibility to be used in a variety of appli-
cations, allowing for short processing times with optimum
processing quality, Precision and a high level of automation go
hand in hand when using amplified light.


law cutting, from thin to thid<.


4


TRUMPF lasers have proven themselves ten thousand times
under loday's toughest manufacturing conditions and in a wide
range of industries, including automotive manufacturing, auto-
motive supply, aerospace, electronic entenainment media, pre-
cision me<hanics, and medical technology. Lasers are used for
processing a wide variety of products, including car bodies, trans-
mission, exhaust and control system components, sensors, tubes
and profiles, electronic components, and solar cells. Our lasers
repair and coat tools and molds, and can mark anything from
pacemakers to apples.


Narrow. h;gh-stnmgth laserwe/d seams.







Fili~ree spot weld •.


Everything from a single source.


When you use TRUMPFlasers. you benefit from our decades
of practical experience in all laser-related fields. With TRUMPF,
after all, you get it all from a single source - everything from
laser units, beam guidance components, and focusing optics,
to software and complete systems. Our components can also
be adapted to every job and easily integrated into your plant
setup.


Creatm~ \he smaUest 01 hole. with the hi~hest predsion.


Service right from the start.


Our service begins even before you decide to buy a laser or laser
system. We maintain application iaboratories worldwide,
where we can determine the feasibility of your desired applica-
tion and show you what laser technology can do for your pro-
duction prcx:esses. It goes without saying that - even after you
purchase a TRUMPFlaser - our application specialists will con-
tinue to assist you with application technology, incorporating
lasers into component design and optimizing your production
sequences.
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TRUMPF CO, lasers:


Efficient


economical,


C01lasers have been used for decades as the standard tool for processing an enor-
mous variety of materials efficiently and economically. Worldwide, over 16,000 of our


beam sources are used day in and day out, providing reliable service for cutting,
welding, or surface treatment of two and three-dimensional workpieces.







•.. -


Easy integration.


Their compact, sturdy design and open interface architecture
make it easy to integrate TRUMPFCO, lasers into production
systems. They can even be used on moving machine assemblies.
Our lasers deliver top-notch quality and a high level of produc-
tivity.


Versatility.


The TRUMPF portfolio consists of TruFlow fast axial·f1ow lasers
and TruCoax diffusion-cooled Jasers. Their broad range of Ollt-
put options and outstanding beam characteristics make it easier
to optimize the beam source with respect to your production
process_


Lasers in the lower output range provide an economical means
of cutting thin sheet metal ill'ld non-metal materials such as
wood, paper, or plastics, and are also suitable for melting glass
or perforating ceramic substrates. CO. lasers with output


greater than 2 kW may be used to cut 2-D or 3-D sheet metal
components and for welding tubes, profiles, and components
of transmissions or exhau<>1:systems. lasers in this perfor-
mance class are also the preferred choice for applying or
melting down anti-abrasion layers.


TruFlow lasers in the highest output range. from 12 to 20 kW,
may be used for reliable welding of thick sheet metal in
applications such as shipbuilding, construction machinery, or
the production of transmission components for commerdal
vehicles.


7







TruFlow:


One series,
,. '", '


applications,
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TruFlow TruFlow TruF!ow TruFlow TruFlow TruFlow TruFlow TruFlow


700 1200 1500 2000 2700 3200 3600 4000


lase< power 700W 1.200 W 1,500W 2,OOOW 2,700W 3,200 W 3,600W 4,OOOW
Beam quality K (M') 0.6 (1.57)' 0.6(1.67)' 0.6 (l.67)' 0.6 (1.67)' 0.6 (1.67)' 0.6 (1.67)' 0.6 (1.67)' 0.5 (2.0)'


Nominal power
wnsumption' 23kW 23kW 23kW 27 kW 34 kW 36 kW 42 kW 44kW
Dimensions beam soulce
length U85 mm 1,185 mm 1,185 mm t185 mm l,18Smm 1.185 rom 1.185 mm 1,185 mm
Width 1.150mm 1,150mm 1,150mm l,150mm 1,15Qmm 1,150 mm 1,150mm 1.150 mm
Height 650 mm 650 mm 650mm 650mm 650mm 650 mm 650 mm 650 mm


TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow TruFlow


5000 6000 7000 8000 12000 15000 20000


Laser power 5,000 W 6,000 W 7,000 W 8,000 W l:2,OODW 15,000 W 20,000 W


Beam quality K (M') 0.55 (1.82)' 0.55 (1.82) 0.55 (1 ,82)' 0.52 (1.9) 0.26 (3.8) 0.24 (42) 0.22 (45)


Nomillal power
collsumption' 56 kW 68kW 80kW 105 kW 120 kW 155kW 200 kW
Dimell5ions beam source


length 1.185 mm 1,185mm 1,185mm 1,185mm 1,665 mm 1.665 mm 1.665 mm


Width 1,lSOmm 1.150 mm 1,lS0mm 1.150mrn 1,524 mm 1,524 mm 1,524 mm


Height 650 mm 650 mm 650 mm 650 mm 1,100 mm l,100mm 1, 100 mm


Valid for all laser types above:


Wavelength 10.5 !Jm (further more on demand)
'Tne HQlal"rs have a beam qualityof K= 0.9 resp.
M' = 1.1. The', laser ~we' Osapp,o,,- 10% lower


OLtlput stability, ttian lfie mlled values
according 10 the nomjpal power; ",2.% ' LaserWflhO\JtcOoliogsystem.
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TruFfow Series lasers offer you the highest level of availability
and productivity - Qualities that remain reliable even under
the toughest production conditions, Output is available be-
tween 700 and 20,000 W, a range covering an immense array
of applications. TruFlow lasers generate smooth cutting edges


Liller welded transmis,ion component,


at high advance speeds and narrow cutting kerfs. They can also
be used to create narrow welded seams with a small heat-
affected zone, thereby maintaining a very low thermal load on
the component.


10







Welding and cutting Ofwbes and profiles-


Universal and specialized.


The modular COrlstruction of the entire series lets you tailor


your TruFlow laser specifically to your application. Its wide


range of output optiorls allows you to select the beam para-


meters required for a given application. In addition to its


standard lasers for cutting and welding, TRUMPF also offers


solutions tailored to specific tasks within an application, such


as lasers with espedally high focusability, or beam sources that


can be optimized for specific surface applications.


Powder Coalin~ or a d ••.•forging tool.
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Compact, reliable, robust.
The compact, square design of the TruAow laser resonator
maximizes resonator length. allowing you to optimize beam
characteristics, while minimizing overall dimensions. All major


resonator components are water-cooled and offer a high level
of thermo-dynamic stability, ensuring that TruFlow lasers are
up to the challenge of the tough conditions of day-to-day
industrial operations. TruFlow lasers are extraordinarily reliable,
even on moving machine assemblies.


12


Efficient.
TruFlow lasers utilize only capacitive high-frequency excitation.
It is the cleanest and most reliable form of laser excitation,
providing high efficiency, constant beam parameters, and
excellent laser output control.


Since it is magnetically suspended, the turbo radial blower is
not subject to wear and tear, and is virtually maintenance·free_
By continuously recirculating the laser gas, the blower provides
high efficiency cooling and a high level of overall laser value.







Readily mixed.
Instead of using individual gas bottles, you can also use a


premix gas bottle.


Easy operation.
An TruFlow lasers are run from the some control unit, and can
be operated using an intuitive user interface. For integration


into a higher-level production system control, the laser COrltrol
unit is available with Profibus interface, or with analog interfaces
for laser power and pulse frequency. For the ease of operation,
the control reminds you of any maintenance intelVal that might
come up.


13
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TruCoax:


High performance


little package.


Ii LASER


TroCoaxlOOO - •


Laser pow~r
B~am quality K (M')
Nominal power comumption'
Dimension, beam source
L~ngth
Width
H~ight


Valid for all la5~r types above:


Wavelength
Output stilbility,
according to the nominal power
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TruCoax 1000


1,000W
O.g (LJ)
20 kW


1,300 mm


430mm
320 mm


10.6j1ffi


TruCoax 2000


2,000W
0.9 (l.l)
33 kW


1,840 mm
SOOmm
540mm


'laserwiihoul cooITng system.







Our TruCoax COl laser is diffusion-rooled and provides a high
level of beam quality at a laser power of up to 2,000 W.


TruCoax lasers are so compact that they can easily fit on the
frame of a machine, and can even be combined with robotic
systems. Part of what makes this possible is the design of the
resonator. Its walls release the heat that is generated, and two
coaxial, nested metal tubes act as high-frequency electrodes
and as coo!Jng elements.


Yet another advantage of the TruCoax laser is that the gas
which is premixed in a small bottle is stored in the resonator.
Plus, the TruCoax uses so linle gas that you only need to
replace the bottle every 1.5 to 2 years. It's hard to imagine how
laser processing could be more user-friendly, or involve less
maintenance.
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TRUMPF solid-state lasers:


Versatility
" ,r


diversity.


The power ofTRUMPF solid-state lasers ranges from 20 to
16,000 W. Depending on the model, our solid-state lasers
function according to either continuous wave or pulse
operation. For pulse operation, the duration of the pulse can
be in milliseconds, microseconds, nanoseconds, or even
picoseconds, making these models suitable for an enormous
variety of applications.


For welding or cutting, in the automotive industry, for aerospace
applications, Of even in heavy manufacturing: TruDisk lasers are
the right choice for high-quality processing of metals and high
laser power with extremely good beam quality.


The primary application for TruPulse lasers is spot and seam
welding. wColdw welding with TruPulse lasers is especially
practical for components that tolerate only very low heat input
and distortion. Materials with high melting points can be welded
as easily as those with higher thermal conductivity. TruPulse
lasers can also be used for cutting extremely fine contours in
both metals and non-metals alike.


Our TruMicro lasers are suitable any time you need a controlled,
highly precise, and reproducible means of removing material
with a laser. For remote cutting, structuring, and drilling metals,
semiconductors, and ceramics, our diode-pumped TruMicro
lasers are specifically developed to meet the needs of micropro-
duction teChnology.
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Flexible.
The major advantage of solid-state laser technology is that the
laser beam carl be coupled with fiber-optic cables. Flexible laser
light cables conduct the beam from its source to the processing
site. Integrating lasers into production facilities or robotic equip-
ment also showcases the advantages of laser light cable tech-
nology.


Intelligent design.
Our solid-state lasers give you fast, dynamic control, allowing
laser power to be digitally controlled in real time, to achieve
reproducible results from the very first second. All of the
interlaces typically needed for communicating with external
control units are at your disposal.


Intuitive.
A touch screen and turn-push button are used to operate
I"sers through a user interface that is clearly structured and
self~explanatory_ The convenient operating panel can be
separated from the laser, so that you can take it directly to
the processing site and control all laser functions from there.
Operating software allows you to store up to 200 programs,
edit and scale pulse shapes, and use a single command to
initiate ramping,


Secure data transmission.
Thanks to its Te!epresence Portal, TRUMPFoffel"5you unique
solid-state laser services throughout the world, with over hun-
dreds of continuously measured values available through secure
remote access. As a result, our service experts can quickly
troubleshoot and assess any error, often eliminating the prob"
lem immediately.
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TruDisk:


High-


a d~sk.


18







--~-


TruDl~k. 1000 TruDi~k 2002 TruDi~K 2602 TruDi~k. 3302 TruDi~k 4002 TruDi~k. 5302


LiI~er devke
user power I,aaow 2,000 W' 2,600 W' 3,300W' 4,OOOW 5,300 Wi'


Beam quality' 2 mm· mrad 8mm mrad 8 mm· mrad 8mm· mrad 8 mm· mrad 8 mm . mrad


Min_" la~er light cable 50 I-lm 200 I-lm 2.00 I-lm 200 I-lm 200l-lm 200 I-lrn


Con,umption


Nominal power consumption 5kW 10kW 13kW 16kW 19kW 26 kW
Cooling water temperature Ringe 5-20'C 5-20'C 5-20'C 5-2.0·C 5-20'C 5_100


(


Dimension§
Width 1,460 mm 1,500 mm 1,600mm "600 mm 1,500mm 1,990 mm


Height 1,350 mm 1.550 mm 1,550 mm 1,550 mm 1,550mm 1,550 mm


Depth 730 mm 950 mm 950 mm 950 mm 950 mm 1,200 mm


'cptio~.lIy uP9rad."le on up \0 4,000 W
'optionally upgradable on up \0 8,000 W
'optionally uP913dob'e on Il,ooo W
• opuon=1 bea'll qualityoi'; mm mrarl at laser PC"'''''' 'mm l,ooo IN to 6,OODw,


from 11,OOOW opuonal beam qu<1ityo' B film· mfi!d possible
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TruDisk 6602 TruDisk 8002 TruDisk 10002 TruDlsk 12003 TruDisk 16003


Laser devke
laser power MOOW'- 8,000 W 10,000 IN' 12,000 W 16,OOOW
Beam quality> 8 mm . mrad 8mm mrad 8mm·mrad 12 mm mrad 12 rnm· mrad


Min.0laser light (able 200 IJrn 200 IJm 200 lJrn 300 IJrn 300 !Jrn


Consumption
Nommal power consumption 331::W ,,"W 49kW 60kW 80kW
Cooling water tl1mperature range 5-20·( 5-20·( 5-10·( 5-20·( 5_20·(


Dimensions
Width 1.990 rnm 1,990 mm 2,800 mm 2,800 mm 2,800 mm
Height 1,550 mm 1,550 mm 1,600 mm 1,600 rnm 1,600 mm
Depth 1,200 rnm 1,100 mm lADO mm 1,400 mm 1,400 mm
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SCanner welded car body pan.


Powerful and efficient.
The new TruDisk generation of disk lasers is even more power-
ful, cost-effective and compact than before, and offers you
numerous advantages for the efficient part production. laser
powers range from one to 16 kW and. because of their disk
geometry, TruDisk lasers have best beam quality in the high
multi-kilowatt range, With most of the units you can choose
between two beam qualities. so you always have the laser best
suited to your indMdual production task. The exdtation of the
new TruDlsk lasers is provided by extremely long-lasting laser
diodes made by TRUMPF.This enables a high degree of laser
efficiency and minimizes operating costs.


Pfeci~ion cutting with TruDisk.


Modular and compact.
Beam generation, beam guidance, power supply, cooling and
control of the TruDisk lasers are all modular in design and are
located inside a compact housing. Everything is thought
through and coordinated down to the smallest detail - for
maximum availability and easy maintenance.


La,erwelded seal Slfunure,
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Reliable processing.
When scaling the laser power, the internal laser power density


of the TruDisk lasers always lies within a secure range.
Its patented resonator design makes the TruDisk laser resistant
to back reflections on all optic components, so they remain
extremely stable during the production process. Thanks to the
absolute laser power control, you get reproducible production


results at all times.


22


Customizable and upgradable.
The integrated beam guidance design can be customized, both
in regards to the number of outputs as well as to .energy and
time sharing· options. Up to six laser light cables can be con-
nected to a TruDisk - and they can also be easily reconnected
even if you afe working at the other outputs. The laser power


of the disk lasers can also be individually configured - and


the modular design means they can easily be upgraded later,


on-site - in only a few hours,
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Always ready.
The new passively cooled pump modules of the TruDisk laser
are ultra-long-lasting. This means they are no longer considered
consumables, and operating costs can therefore be kept to a
minimum. In the unlikely event that a module fails, the pump
diodes instantly cover for each other: the power of the


remaining modules is automatically increased so that there is
no loss of power at the workpiece. You can then replace the
failed pump module in an orderly manner without interrupting
production - in a matter of minutes, and in just a few steps.
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TruPulse:


On the spot.
i ...•.


the seam.
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TruPulse 21 TruPulse 33 TruRulse 44 TruPulsl! 62 TruPu[se 74 TruPulse 103


Laser devi~e
Average power' lOW 30W 'OW 60165W 70 pO W 95195190W
Max. pulse power l,5kW 3kW 3kW 315 kW 416kW 51618kW
Malt. pulse energy 15J 30 J 30 J 20150 J 30160 J 30160190J
Puise duration 0.2 - 50 fTl5 D.2-S0ms 0.2 - 50 ms 0.2 - 50 ms 03 - 50 lTI5 0.3 - 50 ms
Beam quality 4 mm· mrad 12 mm· mrad 16mm-mrad 8 mm· mrad 16mm m~d 12 mrn·rnrad


Min. I"llaser light cable lOOllrn 300!Jrn 400!Jrn 200 11m 400j.lm 300 !Jm


Consumption
Nominal power
consumption A I w' 1.7 11.6 kW 1.611.5kW 1.911-7 kW 3.012,8 kW 2.712.6 kW 4.013.8 kW


Max. cooling water
consumption at 15 .( 0,2 mlth 0.2 m'/h 0.2 m'/h 0,2 m'/h 0.2 m'th 0.2 m'th


Cooling water
temperature range 6-30 "C 6-30'( 6-30'( 6-28"( 6_28'( 6-28"(


rnstaHation
Cabinet A A A B IBIC B IBIC BIBfCIC


'At wor~pte<e. conuolled over ent;,,_ life of lamps. depencmg on pulse duration and pu:se power sening
'A ~ SOr cooled IW ~ water COO'~_
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TruPul5e 106 TruPulse 124 TruPulse 156 TruPulse 203 TruPulse 304 TruPulse 556


Laser device
Average p<l\'lef' 110W 140[125f110W 150J160[140W 200W 300W 530W
Max. pulse power HW 616f9kW 6f6[10kW 618kW 10[10kW 10fl0kW
MilX.pulse enefgy 30! 30[70190J 30[80[120) 55190J 60190J 60 [ 100 J
Pulse duration 0.3-50ms 0.3 - 50 ms 03-50m5 0.3- 50 ms 0.3-50ms 0,3-50m5


Beam quality 25 mm mrad 16 mm· mrad 25 mm· mrad 12 mm· mlad 16mm mrad 25 mm· mrad
Min. f:llaser light cable 600 ~m 400 ~m 600 ~m 300 !Jm 400 ~m 600 ~m


Consumption
Nominal power
consumption A [W' 3.913.8 kW 3.9 [3.8 kW 4.814.7 kW 7.8kW 10.1 kW 16.7 \;:W


Max. cooling watl!r
consumption at 15 OC 0.2 m'/h 0.2 m'lh 0.2 m'/h 0.4 m'lh 0.5 m'1h 0.7 m'lh
Cooling watl!r
temperature range 6-28'C 6-28'C 6-28 'C 6-28'C 6-28'C 6-28·C


Installation
Cabinet B B[81C[C B [BIC I ( D D/D+ DID,


'At ""rip"",". centrol eelover entire ofe oili;m;>s.dependmg on pulse duration anti pul~ POWI',>etling,
1A _ air cooled IW _ water cooled.
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Cutting of the f<ne;t contours on tital1ium implanlS.


Finely tuned.
Several kilowatts of pulse power for a few milliseconds let you
weld and cut in situations where other processes fail. Whether
in terms of power, energy, or focusability, the TruPulse Series
covers the entire parameter range for welding and cutting.
With pulse powers as high as 10 kW, pulse duration between
0.2 and 50 ms, and pulse energy running up to a maximum of
120 J, these lasers are universal tools for use in both manual
and automated applications.


Laser welded battery.


lilsel welded connectors_


Modular.
Beam generation, beam guidance, power supply, cooling, and
control units are all set up as modules in a system that has
been thought out and tested in great detail. One laser can
service up to six processing stations, either in parallel or in
sequence. For TruPulse lasers with powers of up to 150 W, you
dedde whether to use air or water cooling for your laser unit.


Laser deposition welding on beryllium-<:opper.


Cabinet A B C 0 O.
Dimensions
Width 485 mm 980 mm 980 mm 1,500 mm 1,500 mm
Height 700 mm 1,220 mm 1.220 mm 1,370 mm 1,370 mm
Depth 800 mm 505 mm 715 mm 730 mm 990 mm
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Best results.
The power supply is highly dynamic, enabling ultra-short pulse
rise times, and in conjunction with fast, real-time power control,
prOVides high pulse-to-pulse stability - keeping your processing
results constant at all times.
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Laser pulse frequency is typically limited by pulse energy and
average power. The Power Regulated Burst, however, lets you
considerably exceed the average power for a short time and
keep the welding time within a processing cycle to a minimum.
Long Pulse Welding also opens up new possibilities, allowing
you to generate a welding seam within a single laser pulse by
quickly moving either the workpiece or laser beam.


Power J\<ogulate'd BursL







Helpful.
The application wizard ~WeldaS5ist~ will help you optimize


your welding parameters. If this is rtot sufficient, TRUMPF
application specialists will be there for you with help arid


advice.


If the components you are processing with your laser must
meet strict standards, our software module" Datastore"
will help you record and evaluate your quality.related laser
parameters .


•
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TruMicro:


Excellence
..•-. -,-


dimensions.
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_ TruMicro 7050


TruMicro 5050 TruMkro 5250 TruMicro 5350 TruMicfo 7050 TruMicro 7250


Laser device
Wavelenght 1030 rim 515 11m 343 nm 1030 nm 515 nm
Max. average power SDW 2SW 'SW 750W 400W
Beam quality M'<1.3 M'< 1.3 M'< 1,3 M'< 13 (LLK01') M'<13(liK01')
Polarisation ratio linear> 500:1 linear> 500: 1 linear", 500:1
Pulse duration < 10 ps " 10 ps " 10 ps 30 - 700 1lS' 300-150005'
Max. pulse energy 250 III 125 jJJ 7S III 50 mJ lOmJ
Repetition rate max. 400 kHz max. 400 kHz max, 400 kHz 5-S0kHz 5-100kHz


Consumption
Nominal power consumption 2.31:.W 2.31:.W BkW SkW SkW
Max- cooling waler consumption
at 18·C 0.3 m'/h 03 m'Jh 0.3 m'lh 0.9 m'/h 0.9 mllh
Cooliog water temperature range 6-18"( 6-1SaC 6-18·( 5-20'( 5-20·(


Dimensiom
Laser head upon request upon request upon request


Supply unit
Width 650 mm 650 mm 650mm 1,450mm 1,460 mm
Height l,150mm 1,150mm 1.150mm 1,350 mm 1.350mm
Depth 1,210 mm l,210mm 1,210 rom 730 mm 730 mm


'The minimumfiber diamotordep.ndl Onthe pullo duration.
, Delinite pulle ouralion on del""ery,
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Cold processing with picosecond pubo$ on a matcl>-head.


TruMicro Series 5000: Shorter than short.
The TruMicro Series 5000 is usee' for material ablation wherever


mechanical or thermal influences, such as micro-cracks, burrs


or deposits, are unacceptable or refinishing work must be


avoided. These lasers enable micro processing with an ideal


combination of quality, productivity and profitability.


The decisive benefits of the TruMicro Series 5000 are short pulse


durations which are smaller than lOps and their easy average


power scaling. at pulse energies of up to 250 IJJ.lt is the unique


combination of fiber and disk laser technology that enables


penetration into these performance classes. Intensification of


the picosecond pulses of a fiber laser with a disk laser is superior


to other technologies in terms of laser power and pulse energy.


while simultaneously retaining excellent beam quality.


Orill-hol" in Slain!",,! steel using TruMicro 5050.


The high peak pulse power of the TruMicro 5050 of 50 W with


an infrared wavelength translates to high throughput times.


With the TruMicro 5250 and 5350 you have two variants at


your disposal, with outputs of 25 W in the green spectra!


range and 15 W in the ultraviolet spectral range. A5 a result,


semiconductor materials, die-electrics and plastics are processed


with outstanding quality and high throughput. In addition, a


laser can operate several workstations simultaneously. And


the overall cost of disk lasers from the TruMicro Series 5000


remains incredibly low throughout their entire service fife.







S<:ale: --- 50 I'm


Cuning edge of a 5iliron wale, proc...ed with rruMiCla SlSO.


TruMicro Series 7000: Short and productive.


The lasers In the TruMlcro Series 7000 combine short pulses
with high peak pulse powers. With these outputs - which are
especially high for short pulsed lasers - you can quickly ablate
large surface layers, create micro-drilled holes or even cut with
the highest throughput.


With pulse durations ranging from several tens to several hun-
dreds of nanoseconds, the TruMicro Series 7000 achieves laser
powers of up to 750 W. The disk laser technology used here
features a combination of short pulses and high pulse energies
together with excellent beam quality. This enables remote pro-
cessing, i.e. fast positioning of the laser beam with the aid of
a scal1ner, for precisiol1 processes such as fil1e cutting or drilling
the tiniest of holes.


Border deletion on a thif>.film sola' (ell with TruMiao 70$0.


The TruMicro Series 7000 is ideal for integration into production
plants. The laser and supply unit form a compact device, and
beam delivery to the focussing optics takes place via our flexible
laser light cable. Beam switches and splitters are integrated into
the laser unit, enabling laser power to be optimized during pro-
cessing as well as between workstations,







Beam guidance and
Y'


solid-state lasers.


Flexible light transportation:
The laser light cable.
Feeding the beam through a laser light cable makes it possible
for the solid-state laser to be located away from the processing
station. All that is required at the actual processing site are optics
that focus the laser light on the workpiece and that can be easily
integrated. The beam can be switched at the laser unit to a dif-
ferent output or split into as many as six outputs, making it
possible to supply up to six processing stations at once. The laser
light cable can be easily connected by yourself. plug & play.


The TRUMPFLaserNetwork.
Link and distribute intelligently - the TRUMPF LaserNetwork


gives you the flexibility you need to effectively use the energy


available from one or more lasers at several processing stations.
This allows you to make better use of individual laser capacity,
increasing fadlity availability. The laser light cable transmits the
necessary information about the laser unit and guidance system,
even when you switch the cable from one outlet to another. The
entire security circuit is monitored continuously, guaranteeing
laser safety.
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Focusing optia BEO 025.


The right optics for every job.
We offer an extensive line of focusing optics, for anything from
welding and cutting to drilling and ablating applications. A
variety of options are available for adapting all TRUMPFoptics
to any need.


Robust and proven.
The series of BEOfocusing optics consists of three basic models
that differ in terms of their size and collimation focal length. De-.-
pendent on the laser you use, you will achieve a focal diameter
between 10 ~m and 1 mm. The BED 025, the most compact
focusing optics of the series, is used in welding applications with
pulsed lasers, with outputs of up to 200 W. It is especially suited
for integration into automated assembly systems, The BEOD35
can be used for welding, cutting, or drilling, in combination with
pUlsed or CoN salld-state lasers that have powers in the kilowatt
range. The BEO070 focusing optics shows its strengths at large
operating distances, when the focal diameter is small.


Focusing optics BEO with D3S with camO!fa.


Monitored.
The optical construction of the controlled focusing optics of the
(FO Series is similar to that of the BEOSeries, but with the ad-
dition of sensors that monitor the functions of the optics. These
sensors monitor the degree of contamination of the cover slide,
the temperature al"ldflow of coolil"lgwater and inert gas, as well
as cross-jet pressure. TRUMPFservice specialists can use our
Telepresence service to call up monitoring data upon request,
allowing them to troubleshoot. assess, and eliminate errors
occurring anywhere along the beam path.


COflltOIled focusing oplio (FO.







Programmable.
Programmable focusing optics of the PfO Series are scanner
optics used for welding. Two mirrors are used to position the
laser beam within the operating field. The mirror angles can be
changed through a highly precise and dynamic process. In con-
junction with pulsed or cw solid-state lasers, this system can
be used for spot and seam welding, without having to move
the workpiece or the focusing optics. The f-theta lens makes
it possible to obtain constant focal conditions - and thus
identical processing quality - for every point within the pro·
cessing field.
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TRUMPFoffers three designs of these programmable focusing
optics:


The PFO20 is largely intended for seam and spot welding within
small work areas, whereas the PFO33 and PFO 3D are best used
in conjunction with a laser with a high beam quality, such as the
TruDisk laser, for remote welding applications, i.e., for welding
at large working distances. The PFO 3D includes an integrated
z-axis with a 140 mm stroke that even allows you to perform
welding tasks within a three-dimensional workspace. The PFO
control unit can be combined with that of a robot which
significantly enlarges the processing area, allowing welding
"on-the-fly" .


Uke focusing optics of the CFO series, PFOs are also integrated
in our global Telepresence network.


Programm"ble focu5ing optics PFO 3D.







For manual applications.
We offer a focusing optics with a stereo microscope for welding
by hand, Along with the integrated visor, this feature allows the
operator to make first-rate process observations, and work on
even the thinnest welding wires by hand. The diameter of the
welding point can be adjusted to the welding task by mechani-
cally moving the motor-driven defocusing unit


Manual focusing opti(S with stereo microscope,


I'n:Igrammabre focusing optics PFO 20.
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TruServices:


We are


for you.


Our service begins even before you decide to buy a laser. We
provide comprehensive consulting services to help you figure
out what you really need.


38


Let's go.
Your laser will be operational in the shortest time possible. The
laser, beam guidance system, focusing optics, programming,
control unit, and, where applicable, automation components
were developed for one another at TRUMPF- eliminating all
interface problems.







Comprehensive support.
We support you with made-to-order services that go above and
beyond the entire life cycle of your facility, maintaining the ma-
chine and upgrading it with new functions upon request. We
will train you and your employees so that you can take full ad-
vantage of your laser system's potentiaL Our service is so exten-
sive that we will even visit your site to optimize your machine
parameters, in order to help you lower your parts costs and in-


crease both production speed and product quality. We keep
downtime and service visits to a minimum, because, with your
permission, our specialists can use our online Telepresence ser-
\lice to access your software directly and solve the problem at
hand. And, should you need a spare part, we can be reached
from anywhere in the world, 24/7, 365 days a year.
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TRUMPFis cettified acrording to DINENISO 9001 and VOA6.4


TRUMPF laser GmbH + Co KG . Aichhalder Strasse 39 78713 Schramberg Germany
Phone: +49(0)7422 515"0 Fax: +49(O}7422 515-108
E-mail info@trumpf-Iaser.com . Homepage www.trumpf-Iaser.com •
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INTERNATIONAL 
SAFETY EQUIPMENT 
ASSOCIATION ISEA 


  


February 7, 2011 


Timothy Mooney 
Office of Exporter Services 
Regulatory Policy Division 
Bureau of Industry and Security 
Department of Commerce 
1401 Constitution Avenue, NW 
Room 2705 
Washington, DC 20230 


Hillary Hess 
Director 
Regulatory Policy Division 
Bureau of Industry and Security 
Room 2705 
U.S. Department of Commerce 
Washington, DC 20230 


Re: 	Commerce Control List: Revising Descriptions of Items and Foreign 
Availability; and 


Export Control Modernization: Strategic Trade Authorization 
License Exception 


Dear BIS Staff Members: 


The International Safety Equipment Association (ISEA) is pleased to provide the following comments on 
the Advanced Notice of Proposed Rulemaking on the Commerce Control List and the proposed rule on 
the Strategic Trade Authorization license exemption. 


ISEA is the national trade association for personal protective equipment, including respiratory protection, 
protective clothing and gloves, gas detection instruments and other types of personal safety equipment. 
The association is the secretariat for numerous American National Standards for personal protective and 
safety equipment. 


I. a. Commerce Control List -- Comments on 1A004 Technical Notes 1 and 2 


In its proposed rule on restructuring the CCL, the Commerce Department seeks to make each Export 
Control Classification Number (ECCN) positive by including "objective criteria...[and] precise descriptions, 
rather than broad, open-ended, subjective, catch-all, or design intent-based criteria' ( 75 FR 76665) 


The regulations in 1A004 state that items "specially designed or modified' to protect against biological 
or radiological agents adapted for use in war or chemical warfare agents are covered under the ECCN. 


ISEA believes the two Technical Notes at the end of 1A004 are vague and subjective and conflict with the 
regulatory text. 


The first Technical Note at the end of 1A004 could be made positive, in accordance with the proposed 
rule. The current language of Technical Note 1 covers "equipment and components that have been 
identified, successfully tested to national standards or otherwise proven effective..." This phrase appears 
to ISEA as an example of the vague language the Commerce Department seeks to move away from. 


In fact, BIS indicated its agreement about the vague nature of this language in a response to a request 
from 3M for an interpretation about the meaning of "identified" in Technical Note 1. In its response to 3M, 
dated September 17, 2010, BIS agrees that the word "identified" is not defined in the Export 
Administration Regulations. BIS states it interprets the word "identified" to mean "labeled or otherwise 
indicated by the manufacturer as being effective for protection against or detection of the materials, 
agents or 'simulants' listed in Technical Note 1." 
ISEA asks that this definition become part of Technical Note 1. 


1901 North  Moore Street, Arlington,  Virginia 22209-1762 USA 703-525-1695 


www.safetyequipmentorg • isea@safetyequipment.org  fax 703-528-2148 
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ISEA asks that this definition become part of Technical Note 1. 


In addition, the other criteria in Technical Note 1, "successfully tested to national standards or otherwise 
proven effective," are equally vague. 


These two test criteria can be made more positive by stating that items covered by 1A004 must be 
"successfully tested by the manufacturer to national standards and proven effective by the manufacturer 
against biological agents 'adapted for use in war'; radioactive materials 'adapted for use in war'; or, 
chemical warfare (CW) agents...." 


While the correspondence with 3M addressed respiratory protection, ISEA believes the proposed positive 
definitions for Technical Note 1 and 2 (see below) should apply to all items covered under 1A004, 
including respiratory protection, protective suits, gloves, shoes and detection systems. 


In a similar vein, Technical Note 2 could be made positive by clarifying that a "simulant" is a substance or 
material used to specifically test a product (gas mask, protective suit, glove, shoes or detection systems) 
for protection against or detection of "biological agents 'adapted for use in war'; radioactive materials 
'adapted for use in war'; or, chemical warfare (CW) agents." (Appendix A includes the current Technical 
Notes and ISEA's proposed changes to them.) 


While some chemical warfare agents are well known, such as Sarin gas, it would make 1A004 more 
positive to list the CW agents to which the regulation applies. 


Finally, we ask that at the next Wassennar Arrangement meeting, the U.S. delegation seeks to remove 
Technical Notes 1 and 2. The Technical Notes have confused and frustrated the regulated community 
and some in the regulating community. 


ISEA Comment on the Commerce Department's Tier 3 Criteria 


ISEA would like to express our concerns with the proposed CCL Tier 3. 


ISEA believes that the criteria for Tier 3 appear to be substantially similar to current and previous USML 
criteria. What seems to be lost is commercial, dual-use nature of goods that still might require review 
and approval for export. 


For example, fire fighters in the US use only self-contained breathing apparatus (SCBA) that have been 
approved by the National Institute for Occupational Safety and Health's (NIOSH) certification test 
standards for use against chemical, biological, radiological and nuclear challenges. The NIOSH-certified 
CBRN SCBA, as they are known, do not seem to fit into the newly proposed CCL tiers. These CBRN 
SCBAs were designed by fire fighters for firefighting. These devices are not SME (significant military 
equipment); their weight, duration of breathing air, and required training and maintenance make them 
useful to fire fighters in fire departments. 


The spirit and intent of the CCL are gone when the Commerce Department begins looking at CCL items 
as SME. Tier 3 needs to retain its CCL-nature and not be converted to a reformed USML. 


II. Comments on License Exemption STA 


ISEA believes the Commerce Department must clarify that ECCNs with AT controls can still take 
advantage of proposed license exemption STA. 


In proposing license exemption STA, on page 75 FR 76654, col. 3, BIS lists the 4 reasons for control that 
prevent an item from enjoying license exception STA. However, on page 76655, col. 1, BIS lists seven 
control requirements under which a product can use the proposed STA license exemption. AT controls 







Sincerely, 


Daniel I. Glucksman 
Public Affairs Director 
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are absent in each grouping. ISEA understands that an AT license is needed only for shipments to AT-
designated countries (Syria and Sudan) and neither one of these countries is listed in the STA proposed 
rule. 


However, BIS should make clear that an AT designation will not prohibit an item from using proposed 
license exemption STA, when the only other reason for control is for National Security (NS). If this issue 
is not made clear, it will create substantial confusion in the regulated community, the export control 
community and the wider export industry. 


Thank you for the opportunity to comment. Please contact me at 703-525-1695 if you have any questions 
about our comment or if you would like any additional information. 
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Appendix A 


Proposed changes to Technical Notes 1 and 2 in ECCN 1A004 


Current 1A004 Proposed 1A004 


1. 1A004 includes equipment and components that 1. 1A004 includes equipment and components that 
have been identified, successfully tested to national have been labeled or otherwise indicated by the 
standards or otherwise proven effective, for the manufacturer as being effective for protection 
detection of or defense against radioactive against or detection of the materials, agents or 
materials "adapted for use in war", biological 'simulants' listed in Technical Note 1, and 
agents "adapted for use in war", chemical warfare successfully tested by the manufacturer to 
agents, `simulants' or "riot control agents", even if national standards and proven effective by the 
such equipment or components are used in civil manufacturer against or for the detection of 
industries such as mining, quarrying, agriculture, radioactive materials "adapted for use in war", 
pharmaceuticals, medical, veterinary, biological agents "adapted for use in war", chemical 
environmental, waste management, or the food warfare agents, 'simulants' or "riot control agents", 
industry. even if such equipment or components are used in 


civil industries such as mining, quarrying, 
agriculture, pharmaceuticals, medical, veterinary, 
environmental, waste management, or the food 
industry. 


2. 'Simulant': A substance or material that is used 2. ‘Simulanr: substance or material used to 
in place of toxic agent (chemical or specifically test a product (gas mask, protective 
biological) in training, research, testing or suit, glove, shoes or detection systems) for 
evaluation, protection against, or detection of, "biological 


agents 'adapted for use in war'; radioactive 
materials 'adapted for use in war'; or, chemical 
warfare (CW) agents in training, research, 
testing or evaluation. 
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From: Jennifer Stewart <Jennifer.Stewart@tpsgc-pwgsc.gc.ca> 
To: PublicComments@bis.doc.gov 
Date: 2171201 1 4:06:09 PM 
Subject: Notice of Inquiry -- CCL: Revising Descriptions of Items andForeign Availaibility 


The Defense MOU Attaches Group (a Washington DC-based network group of 21 countries with 
reciprocal defense procurement MOUs with the U.S.) and the Foreign Procurement Group (33 countries 
that purchase defense items from the U.S. Government andlor buy commercially from U.S. suppliers) 
appreciate the opportunity to comment on the above notice of inquiry. 


Comments on how to make the CCL more clear and "positive" 


To begin with a caveat, as representatives of our respective governments, we do not often have the 
visibility into direct commercial sales export issues or the technical expertise of the vendors who apply for 
export licenses on our behalf. Nonetheless, we endorse the idea of a "positive" list, which, in our opinion, 
should eliminate confusion by clarifying jurisdictional responsibility and hence speed up processing. We 
believe the CCL already uses "positive" criteria - such as units of measure and qualities such as speed 
and wavelength. The new list will build on this foundation to add clarity for these vendors, so should work 
well from a U.S. exporter's perspective, although it may make it more difficult for government officials to 
conduct some of the export control "issues management" that we are asked to do today. 


Comments on the "tiering" of ltems on the CCL 


The "tiered" approach is another good idea. Looking at past, largely unsuccessful, attempts, it is hard to 
think of an alternate way to remove items from control lists or classify at lower levels. However, we would 
hope that the licensing arrangements for Tier 1 items do not end by being noticeably more onerous than 
current licensing for the U.S.' more critical articles and technology. In other words, the introduction of a 
tiered system should not become a barrier to making critical technology available to U.S. allies (within of 
course the appropriate national security framework). 


Similarly, we support the concept of creating a "bright line" between both current control lists to help 
"clarify jurisdictional determinations and reduce government and industry uncertainty." The end objective 
of "structurally aligning" the USML and Commerce Control List so as to eventually combine into a single 
control list, needs to take account of the fact that countries participating in the Wassenaar Arrangement 
will continue to use two lists (one for dual-use goods and technology and another one for conventional 
arms). It will be important not to lose the current correspondence between the U.S. unified list and the 
different single country lists that are derived from the Wassenaar. Many countries have integrated their 
defense industries with those of the U.S. Some have even aligned their control lists, and may hence need 
to modify these lists in line with U.S. revisions. 


If we understand correctly, the new approach will also result in less individual licensing transactions and 
more "blanket" approvals, one of the longstanding priorities of the Foreign Procurement and Defense 
MOU Attaches Groups. Currently, precious time and resources are wasted on processing thousands of 
export authorizations for routine items. By reducing the number of items that need licenses and "putting a 
higher fence around a smaller yard", the resources can be put to better use. This would be particularly 
relevant when it comes to ongoirlg support items. For example, if a company has already received 
approval to export a particular platform to a country's Defense Force, what possible value is added by 
them going through the resource intense process of getting export approval every time they send the 
same customer the items they need to support that platform in operation? In this context, we would hope 
that the same philosophy could be extended to include re-transfer approvals, which are key to enabling 
coalition forces to exchange, integrate and repair U.S.-controlled items (dual-use included) within an allied 
user community. 


Page 1 1 


Finally, we agree with the Department of Commerce that if an item is determined not to be within the 
scope of any of the three tiers, it should not be on a control list. Furthermore, we support the suggestion 
that items that do not represent a significant military or intelligence advantage, but nonetheless must be 
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controlled for a separate foreign policy, statutory or multilateral obligation, be identified in Tier 3 with a 
required licensing policy. 


Our respective networks seek to engage with the U.S. government, defense industries and other 
stakeholders to find common solutions to common defense materiel cooperation issues. In this vein, we 
hope that our comments serve to underline our collective support for the U.S. Administration's export 
control reform initiatives. 


For your consideration, 


Ronald E. Genemans, MA 
Chairman of the Defense MOU Attaches Group 
Tel: (202) 274-2692 
Cell: (202) 361-4078 
E-mail: ronald.genemans@minbuza.nl 


Jennifer Stewart, Ph.D. 
Chairman of the Foreign Procurement Group 
Tel: (202) 682-7604 
Cell: (202) 21 3-7290 
E-mail: jennifer.stewart@pwgsc.gc.ca 
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From : Oscar Gonzalez <oscarg@exportimpot-tlaw.com> 
To : PublicCornrnents@bis.doc.gov 
Date: Thu, Dec 9, 2010 4:35 PM 
Subject: Notice of Inquiry--CCL 


Dear BIS: 


These are rny commsnts regarding the HIS'S notice in the F'etleral 
Register, Revising Descriptions of Items and Foreign Availability 
(76664 Federal Register/Vol. 75, No. 236). 


To improve the CCL, first, keep your grarnrnar arid punctuatlori sir~ple 
and consistent. It's often hard to figure out whether your item 
requires all condit.ions set out. Hire an editor, someone who is 
focused on making sure that even the average fourth grader could 
understand your descriptions. 


Second, drop mysterious abbreviations and nonsensical definitions. 
There are tons of examples, N.E.S. among them. N.E.S. is the lazy 
way of saying, "well, this is category is perfect for that item you 
are exporting, unless there is a better one somewhere." Not exact:ly 
helpful. 


Which brings us to the third improvement 


Provide rules of c o n s t r u c t i o n / i n t e r p t : e t a t i o n .  When there a r e  dueling 
ECCNs, which ones should exporters choose? How about within s 
category? If rules of construction can be provided for the 
harmonized tariff, which dwarfs the CCL, there is no reason that they 
can't be provided for the CCL. The CCL has a hierarchy or two, 
ri-ght? Just set them out. 


Thank you for the opportunity. 


Oscar Gonzalez 


Oscar Gonzalez, Attorney 
oscarg@exportimportlaw.com 
Phone: (214) 720-7723, ext 6 
Cell: (469) 774-4793 
Fax: (214) 720-6076 
Gonzalez Rolon Valdespino & Rodriguez, L,LC, Attorneys 
International Trade Customs Export Business Corporate 
Litigation State and Federal Practice 
www.exportirnportlaw.com 


Park Place Center, Suite 300 
291~1 Turtle Creek Bouievard 
Dallas, Texas 75219 


I am a ldwyer. I f  ! sent you this ernall by rnlstdke or 1 1  you 








United Technologies Corporation 
1101 Pennsylvania Avenue, NW 
10th  Floor 
Washington, DC 20004 
(202) 336-7400 


Pt United 
INF Technologies 


February 7, 2011 


Regulatory Policy Division 
Bureau of Industry and Security 
Room 2705 
U.S. Department of Commerce 
Washington, D.C. 20230 


Attn: Notice of Inquiry — CCL 


Re: 	Commerce Control List: Revising Descriptions of Items and Foreign Availability 
(75 Fed. Reg. 76664, December 9, 2010)  


Dear Mr. Mooney: 


United Technologies Corporation ("UTC") 1  appreciates the opportunity to submit these 
comments in response to the Bureau of Industry and Security's ("BIS") advance notice of 
proposed rulemaking on revisions to the Commerce Control List ("CCL"), Supplement No. 1 to 
Part 744 of the Export Administration Regulations ("EAR"). BIS seeks comments on how to 
clarify descriptions of items on the CCL to make them more "positive," and on how these items 
should be "tiered" consistent with the Administration's guidelines and control list criteria. 


UTC strongly supports the Administration's Export Control Reform Initiative, and its 
stated goal of strengthening national security and the competitiveness of key U.S. manufacturing 
and technology sectors by focusing on current threats and the changing technological landscape. 
Of paramount importance in achieving this goal is reforming both the U.S. Munitions List 
("USML") and the CCL, and aligning associated export licensing policies, to achieve a more 
positive, transparent and tiered list structure that concentrates munitions and dual-use export 
controls on the items most critical to national security. The proper "tiering" of dual-use items 
pursuant to the control list criteria, working in conjunction with revised licensing policies such as 
the proposed License Exception STA, will speed legitimate dual-use trade and technology 
exchange among trusted allies and other parties while preserving and focusing export licensing 
controls on the most sensitive items. 


UTC is a global, diversified corporation based in Hartford, Connecticut, supplying a broad range of high 
technology products and services to the aerospace, power generation, security, transportation, and building systems 
industries. UTC's companies are industry leaders, among them Hamilton Sundstrand aerospace and industrial 
systems; Pratt & Whitney aircraft engines, space propulsion systems and industrial turbines; Sikorsky helicopters; 
Carrier heating, air conditioning and refrigeration systems; Otis elevators and escalators; UTC Fire & Security 
electronic security and fire safety systems; and UTC Power fuel cell and power systems. With 2009 revenues of 
$52.9 billion, UTC is the 18 th  largest U.S. manufacturer and 37 th  largest U.S. corporation. In 2009, Fortune named 
UTC its "Most Admired" aerospace and defense company for the 9 time in the past 10 years. UTC has been named 
to Forbes Platinum 400 list of Best Managed Big Companies in America and the Dow Jones Sustainability Index 
every year since 1999, and a Global 100 most sustainable corporation in the world by Corporate Knights, Inc. each 
year since 2005. 







Of particular importance to UTC, Export Control Classification Numbers ("ECCNs") 
9A001 and 9E003 cover a wide range of aero gas turbine engines and technologies, not all of 
which meet the stated criteria for treatment under Tier 1. We recommend below specific 
revisions to these ECCNs to differentiate among commodities and technologies that merit 
different tiers of control. We also recommend consideration of a revision to ECCN 9A101. A 
summary of these proposed CCL revisions is included in separate comments by UTC in response 
to the proposed License Exception STA in §740.20. See UTC Comments, Export Control 
Modernization: Strategic Trade Authorization License Exception, dated Feb. 7, 2011. 


1. Overview 


Within CCL Category 9, ECCNs 9A001 and 9E003.a/h control aero gas turbine engine 
items that span a wide range of sensitivity. 9A001 controls aero gas turbine engines capable of 
extended supersonic operation, and commercial aircraft engines in certification. 9E003.a/h 
controls single crystal turbine blades, engine control law algorithms, and a simple flap in the 
engine bypass duct. We propose a tiered approach to 9A001 and 9E003. 


Developmental commercial engines are classified under 9A001, yet become 9A991 once 
certified by the civil aviation authority in a country listed in Supplement No. 1 to EAR Part 743. 
There is no technology or performance difference between a pre- and post-certified engine. We 
propose that engines destined to be commercially certified and intended for use in non-military 
manned aircraft be treated, at a minimum, as Tier 2 and be eligible for the STA exception in 
§740.20(c)(1). The mechanism to achieve this would be to create a sub-entry (9A001.a.1) that 
could be specifically eligible for the STA exception. 


9E003.a/h controls "development" and "production" "technology" for a wide range of 
aero gas turbine components. Within "production" "technology" is a wide range of items, with 
production know-how being the most sensitive and a simple blueprint being the least sensitive. 
According to the proposed §740.20, "technology" "required" for the "development" or 
"production" of 9E003.a.1 through a.5, a.8, and 9E003.h is not eligible for the full scope of the 
STA exception. We propose that both "development" and, particularly, "production" 
"technology" in those subparagraphs be tiered among Tier 1, 2 and 3 based on the sensitivity and 
availability, and that this structure maintain widespread eligibility of technology for various 
categories of authorization under the STA exception. 


2. Proposed Tiering of ECCNs 9A001, 9E003 and 9A101 


A. 	9A001 — Aero Gas Turbine Engines 


ECCN 9A001 controls at a NS 1 level developmental aero gas turbine propulsion engines 
incorporating any of the technologies controlled by 9E003.a or 9E003.h, and engines designed 
for aircraft capable of prolonged supersonic flight. An engine is no longer controlled by 9A001 
once it is civil certified in a participating Wassenaar member state and intended to power a non- 
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military manned aircraft that has been civil certified. There is no technology or performance 
difference between a pre- and post-civil certified engine, and there is no critical military or 
intelligence advantage provided by pre-certified development engines that warrant treatment at a 
Tier 1 level. We suggest two different approaches to revising ECCN 9A001 for consideration: 


(1) The first approach assumes 9A001.a captures primarily developmental 
commercial engines. We propose 9A001 be amended to add an STA exclusion paragraph 
(proposed new language underlined): 


9A001 Aero gas turbine engines having any of the following: 
* * * 
License Exceptions 
* * * 
STA: Paragraph (c)(2) of License Exception STA (Sec.740.20(c)(2)) of the EAR may 
not be used for any commodity in 9A001.b.  


This approach would restrict the STA exception for supersonic-capable aero gas turbine engines 
in 9A001.b. Any engines captured under 9A001.a having characteristics listed in 9A101, and 
therefore subject to MT controls, also would not be eligible for STA, as STA cannot to be used 
to export items controlled for MT reasons. See 740.20(b)(2)(iii). Therefore, developmental 
commercial engines that do not meet 9A101 would be eligible for the full STA exception. 


(2) The second approach is to identify specifically those engines destined to 
become part of a civil-certified aircraft. Under this approach, 9A001.a would be split into 
9A001.a.1 and 9A001.a.2, where a.1 would be eligible for the §740.20 STA exception, and a 
clarifying note would be added (proposed new language underlined): 


9A001 Aero gas turbine engines having any of the following: 
* * * 
License Exceptions 
* * * 
STA: Paragraph (c)(2) of License Exception STA (Sec.740.20(c)(2)) of the EAR may not 
be used for any commodity in 9A001.a.2 or 9A001.b.  


a. Incorporating any of the technologies controlled by 9E003.a or 9E003.h and; 
a.1 Intended to power non-military manned aircraft planned for civil certification; or 
a.2 Does not meet the requirements of a.1, or  


b. Designed to power an aircraft designed to cruise at Mach 1 or higher, for more than 30 
minutes. 


* * * 
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Note: 9A001.a.1 controls:  
a. Development or test engines for non-military manned aircraft, where the aircraft has 
been offered for commercial sale, or 
b. The engine has been certified by a civil aviation authority in a country listed in 
Supplement No.1 to Part 743  


Lastly, to ensure clarity and precision on the scope of control of 9A001, we recommend 
specifying that aero gas turbine non-propulsion engines, e.g., auxiliary power units, are not 
controlled under 9A001.a. This can be accomplished through addition of an exclusionary note —
"9A001.a does not control engines not used for propulsion"— or a change to the ECCN chapeau 
to add the term "propulsion." 


B. 	9E003.a/h — Gas Turbine Engine Technology 


(1) Summary  


ECCN 9E003.a and .h covers a wide range of technology spanning single crystal turbine 
blades to engine control law algorithms. It covers "development" and "production" technology, 
which range from design methodology, to production know-how, to simple build-to-print 
drawings. Not all of this technology rises to the level of Tier 1 control. 


We propose a tiered structure for selected 9E003 "technology." In order to implement 
this Tier structure, it is necessary to define a hierarchy of "technology" consistent with the tiering 
criteria set forth in the Administration's guidelines for revising the CCL and USML. Under this 
hierarchy, "technology" would be divided into "Development Methodology" (DM), "Production 
Know-How" (PK), and "Production Data" (PD). Similar to the tabular structure of ECCN 
2E003.f, the control of various items within ECCN 9E003 may be defined as follows: 
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9E003 Control Table 


9E003 Tier 1 Tier 2 Tier 3 Note* 
a.1 DS/SC blades, vanes, 


tip shrouds (BVTs) 
-- DM, PK PD 1 


a.2 Combustors -- DM, PK PD 2 
a.3 Composites -- DM, PK PD 3 
a.4 Uncooled BVTs -- DM, PK PD 4 
a.5 Cooled BVTs DM PK, PD -- 5 
a.8 Damage Tolerant 


Powd'd comps 
DM PK PD 6 


a.10 Adj flow path Geom. DM -- PK, PD 7 
.c Hole Drilling -- DM, PK PD 8 
.h FADEC DM -- PK, PD 9 


Key: 
DM — Development Methodology 
PK — Production Know-How 
PD — Production Data 


* The Note column links to the rationale for each item, provided in section (3) below. 


(2) Baduld 


9E003 controls "technology" for the "development" and "production" of a variety of 
components. There is an hierarchy within "development" and "production" that roughly 
corresponds to the Tier structure: 


Technology Hierarchy * Tier Structure 


Development Methodology (DM) 


Tier 1 
Items almost exclusively available from 
the United States and that provide a 
critical military or intelligence 
advantage 


Enables the recipient to create new 
products and improve or change the 
characteristics of existing products. Tier 2 


Items almost exclusively available from 
Regime Partners/Adherents and that: 
provide 	a 	substantial 	military 	of 
intelligence 	advantage, 	or 	make 	a 
substantial 	contribution 	to 	the 
indigenous 	development, 	production, 
use or enhancement of a Tier 1 or 2 item 


Production Know-How (PK) 
Enables 	the 	recipient 	to 	develop, 
broaden, 	and 	improve 	their 
manufacturing base Tier 3 


Items more widely available that provide 
a significant military or intelligence 
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Production Data (PD) 


advantage, 	or 	make 	a 	significant 
contribution 	to 	the 	indigenous 
development, 	production, 	use 	or 
enhancement of a Tier 1, 2 or 3 item Enables the recipient to replicate an 


item 
Outside of Control (e.g., EAR99) 


* See Appendix for proposed definitions in Technology Hierarchy. 


Note that there is not an exact one-to-one relationship between the proposed Technology 
Hierarchy and the Tier Structure. The overlap is due to differences in the foreign availability and 
the technical sophistication required to develop, produce, use or enhance an item. This variation 
is captured on an item-by-item basis in the 9E003 Control Table. 


Within the definition of the Tiers, production capability only appears in Tier 2 and Tier 3. 
From this definition, it is inferred that unless production data (including know-how) provides 
significant insight into design methodology, "production know-how" should be Tier 2 or lower. 2  


(3) 	Tier Selection Rationale 


Note 1 
9E003 Tier 1 Tier 2 Tier 3 Note 
a.1 DS/SC blades, vanes, 


tip shrouds (BVTs) 
-- DM, PK PD 1 


9E003.a.1 controls "development" and "production" "technology" for gas turbine 
blades, vanes, or tip shrouds made from directionally solidified (DS) or single crystal (SC) alloys 
meeting a stress-rupture life threshold. There is an overlap of control with a.4 (uncooled 
components) and a.5 (cooled components), so only components not caught by those controls due 
to performance are captured in a.l. Therefore, these are 'low performance' components that still 
use a sensitive technology construction method. 


The key to the successful manufacture of a DS/SC item is the "production know-how" of 
growing the crystal structure. This know-how is not evident through examination of the 


2 A key concept is that a commodity inherently contains some technical data, and that technical data should not be 
controlled at a higher level than the item itself. In a sense, an item (e.g. turbine blade) is a perfect 3D model that 
also contains data about acceptable variation. If someone has a 9A991 turbine blade, they can examine it (including 
dissection) and create a blueprint. Through statistical analysis, a small number of the same turbine blade will 
provide allowable production variations to a good confidence level. Because this technical data is available to any 
determined entity with access to commercially available items, technical data discernable through examination of an 
item cannot effectively be controlled at a level higher than the item itself. 


A corollary is that there is technical data not readily available through physical examination. This would 
include processes used to make a component. Examination may show the turbine blade to have been heat treated, 
but the heat treatment parameters would not be readily apparent. This type of production data should be controlled 
at a higher level than the data available through examination. 
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component. Therefore, a simple print of the component (PD) is insufficient to reproduce the 
component, and should be treated as Tier 3. 


Since the critical technology in the production of DS/SC is the "production know-how", 
it should be at the same level as the "design methodology". Although this is a sensitive 
technology, it is readily available outside of the United States, notably in countries from the 
former Soviet Union. This puts the "development methodology" and "production know-how" at 
Tier 2. Note again that more sophisticated components will be controlled under a.4 and a.5. 


Note 2 
9E003 Tier 1 Tier 2 Tier 3 Note 
a.2 	Combustors -- DM, PK PD 2 


9E003.a.2 controls "development" and "production" "technology" for gas turbine engine 
combustors. Although combustors provide a critical capability to the performance of gas turbine 
engines, the technology is fairly widespread. The key performance aspect of combustors — exit 
temperature — is primarily limited not by the combustor capability, but by the temperature 
capability of the High Turbine stages. Combustor design is concerned with fuel economy, 
emissions, and component life. Although important to commercial operators, these 
characteristics do not provide a critical military advantage. Therefore, the "development 
methodology" of combustors should be placed in Tier 2. 


The actual construction of combustors is not highly sophisticated. Many combustors are 
constructed of sheet metal and/or interlocking plates or rings. Many of the construction 
techniques are readily apparent through examination; however, there are several sophisticated 
production processes associated with the fabrication of cooling features and sliding joints. Given 
the sensitivity of the technology, although it is available outside the United States, the 
"production know-how" should be Tier 2 as several processes would provide a substantial 
contribution to indigenous production capabilities abroad. 


Since the combustor is essentially a simple arrangement, the production data (as in a 
build-to-print drawing package) contains little technical information beyond what would be 
apparent through careful examination. However, there may be certain process parameters (heat 
treatment, peening, etc.) on a production drawing that are not readily apparent from physical 
examination, and would contribute to indigenous production capabilities. Accordingly, 
combustor "production data" should be Tier 3. 
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Note 3 
9E003 Tier 1 Tier 2 Tier 3 Note 
a.3 	Composites -- DM, PK PD 3 


9E003.a.3 controls "development" and "production" "technology" for gas turbine engine 
components manufactured from specified Category 1C "composite" materials. This control is 
essentially a "use" technology for the referenced 1C materials. As a composite passes from raw 
material through semi-finished part to finished part, it will transition from 1C to 9A. The 
material cure requirements are controlled under category 1E. The layup order and pattern, 
thickness, etc., are part specific, and therefore controlled under category 9E. The "development" 
and "production" aspects specific to the material would be controlled under 1E, and the 
"development" and "production" aspects specific to the finished component would be controlled 
under 9E. 


Due to composite material temperature limitations, composite parts find their use in the 
`cold' section of aero gas turbine engines, e.g., large structures such as fan exit guide vanes and 
early low compressor stages, nose cones, fan cases, and miscellaneous small items such as 
bushings, brackets, covers and tubes. Although important to engine operation, these items do not 
provide a critical military advantage. The primary performance advantage is weight savings; 
there is no increased gas path performance (e.g., higher thrust) over conventional materials. The 
only other 'cold' section items listed in 9E003 are hollow fan blades (a.11), which subcategory is 
available for the STA exception. 


The end items "developed" or "produced" under this control do not provide a critical 
military advantage, and both the Development Methodology and Production Know-How should 
be placed in Tier 2. Because the layup and configuration of the item is part specific, the 
Production Data does not make a substantial contribution to indigenous development or 
enhancement, and therefore should be treated as Tier 3. 


Note 4 
9E003 Tier 1 Tier 2 Tier 3 Note 
a.4 	I Uncooled BVTs -- DM, PK PD 4 


9E003.a.4 controls "development" and "production" "technology" for uncooled blades, 
vanes, tip-shrouds, etc., that meet a temperature performance threshold. Because of the absence 
of cooling, these components meet the performance threshold primarily through materials and 
coatings. The technology of uncooled components has reached a plateau. As turbine 
temperatures increase, instead of trying for better uncooled components, designers turn to 
cooling (a.5). Because this capability is available outside the United States and does not provide 
a critical military advantage, the design methodologies to determine the blade shape, metallurgy 
and coatings should fall within Tier 2. 


These components are almost exclusively made from DS/SC materials, so the 
"production know-how" is a key technology. However, similar to 9E003.a.1, this know-how is 
not exclusive to the United States but is present in the industrial base of other regime partners 
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and adherents. Because this know-how would make a substantial contribution to the indigenous 
production of a Tier 2 item, "production know-how" should be Tier 2. 


Because of the relatively simple construction of an uncooled component, the "production 
data" does not provide a substantial contribution to indigenous production. The "production 
data" would allow reproduction of the component, but this data would not be easily extended to 
other components. Given the sensitivity of turbine technology, "production data" for uncooled 
components should be Tier 3. 


Note 5 
9E003 Tier 1 Tier 2 Tier 3 Note 
a.5 	I Cooled BVTs DM PK, PD -- 5 


9E003.a.5 controls "development" and "production" "technology" for cooled blades, 
vanes, tip-shrouds, etc., that meet a temperature performance threshold. These components meet 
the performance threshold through materials, coatings and cooling features. The ability to 
operate at high temperatures in a turbine section is critical to engine performance and life. The 
design methodologies to determine the blade shape, metallurgy, coatings, and especially cooling 
features as an integrated system are Tier 1. 


In addition to these components being almost exclusively made from DS/SC materials, 
the processes to form and maintain the cooling holes through the manufacturing cycle are key 
technologies. However, similar to 9E003.a.1, this know-how is not exclusive to the United 
States. Because this know-how would make a substantial contribution to the indigenous 
production of a Tier 2 item, "production know-how" should be Tier 2. 


Unlike the relatively simple construction of the uncooled components in a.4, components 
controlled under a.5 require numerous, complex processes. Each of these processes is critical to 
a usable product. The "production data" would provide a substantial contribution to indigenous 
production outside the United States. Given the sensitivity of turbine technology, "production 
data" for cooled components should be Tier 2. 
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Note 6 
9E003 Tier 1 Tier 2 Tier 3 Note 
a.8 Damage Tolerant 


Powd'd comps 
DM PK PD 6 


9E003.a.8 controls "development" and "production" "technology" for damage tolerant 
rotating gas turbine engine components controlled by 1C002.b, which controls powered metals. 
Damage tolerant components are designed using methodology and substantiation to predict and 
limit crack growth. Because of the stresses the components (typically disks) experience, and the 
criticality of the components on safety, this is a highly sophisticated methodology. The essence 
of this control is the methodology is to account for inevitable flaws in the finished product. 
Because turbine disks are key to engine performance, "design methodology" should be placed in 
Tier 1. 


While "production know-how" is important to producing the components, the critical 
technology is in the design of the part to account for production compromises. There is no 
significant insight into "design methodology" provided, so "production know-how" should be 
treated as Tier 2. 


Although "production data" in the form of blueprints and processes are the result of the 
"design methodologies" of powered metal components, there is no direct link between the design 
processes and the resultant component features. Replication of those features on another 
component for another application will not provide the same fault tolerance, and may even 
degrade the fault response of the part. Therefore, "production data" should be Tier 3. 


Note 7 
9E003 Tier 1 Tier 2 Tier 3 Note 
a.10 	Adj flow path Geom. DM -- PK, PD 7 


9E003.a.10 controls "development" and "production" "technology" for gas turbine 
engine adjustable flow path geometry. This functionality is tightly coupled with the FADEC 
control laws controlled under 9E003.h. Because of this sensitivity (see FADEC), the "design 
methodology" for adjustable flow path geometry is Tier 1. Note that the control of this geometry 
is implemented in software, and the algorithms in source code or higher level language are 
considered to contain 'technical data' that provides insight into the design methodology. The 
control laws for adjustable flow path geometry are also Tier 1. 


The actual implementation of adjustable flow path geometry is very simple. This usually 
consists of simple vanes or blockers in the flow path, very similar to either thrust reversers or 
adjustable stator or guide vanes. The "production know-how" for simple actuators and airfoils is 
commonly available, and would not make a substantial contribution to the production of Tier 1 
or 2 systems. Therefore, the "production know-how" is Tier 3. 


The physical implementation of adjustable flow path geometry is simple, and easily 
determined with simple measuring devices when an engine is available. As a result, this is a case 
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where the physical hardware is a representation of the "production data." Because the physical 
hardware in a commercially certified engine is 9A991, "production data" should fall to Tier 3. 


Note 8 
9E003 Tier 1 Tier 2 Tier 3 Note 
.c 	Hole Drilling -- DM, PK PD 8 


9E003.c controls "technology" for the "development" or "production" gas turbine engine 
components using specified hole drilling methods, where those holes meet certain criteria. This 
control is primary a process control. The design methodology of any components that would use 
these holes (e.g., 9E003.a.2 and 9E003.a.5) is already controlled at a high level (Tier 1). 
Therefore, all that is left is the "design methodology" for hole drilling processes. This 
technology is widely available throughout the world, and used for many non-export controlled 
commercial items. For this reason, any "design methodology" is not unique to the United States 
and is not a critical technology, and therefore should be Tier 2. 


"Production know-how" is important to the production of 9E003.a.2 and 9E003.a.5 
components, and does make a substantial contribution to indigenous production, and therefore 
would also be Tier 2. 


The location of cooling holes is evident from physical inspection of a part. However, the 
"production data" may also include tolerances and other acceptance criteria that is not readily 
evident by inspection. Given that this is an enabling technology for Tier 1 items that could 
contribute significantly to production capabilities outside the United States, "production data" 
should be Tier 3. 


Note 9 
9E003 Tier 1 Tier 2 Tier 3 Note 
.h 	I FADEC DM -- PK, PD 9 


9E003.h controls "technology" for the "development" and "production" of gas turbine 
engine "FADEC systems." There are two aspects to "FADEC Systems" — the system hardware 
and the system software. 


"FADEC system" hardware, while technically sophisticated, is not significantly different 
than any other computer and input/output processing system designed for a harsh environment. 
For example, it can be argued the technology that goes into designing and building an under-
hood automobile engine control is the same as that used for an aero gas turbine engine control. 
"FADEC system" software is the key enabler for gas turbine engine performance. This is limited 
to software that contains "technology," which is source code, logic diagrams, and other detailed 
requirements. Object code is controlled by 9D003. 


The "design methodology" for "FADEC system" algorithms is a critical differentiator in 
aero gas turbine engines, and is Tier 1. The "design methodology" for "FADEC system" 
hardware, as noted, is fairly common. However, because of the tight integration between 


11 







algorithms and processing, and the practice of combining algorithms and hardware (firmware), it 
is difficult to perfectly split out "design methodology" from "FADEC system" hardware. 
Therefore, all "FADEC system" "design methodology" should be Tier 1. 


As noted, "FADEC system" hardware "technology" is widespread. There are no special 
"production know-how" issues with the hardware, so it should be place within Tier 3. There is 
no "production" technology for software — the duplication of software is EAR99 at best. Most 
technical data for "FADEC system" hardware is evident upon examination; the exception would 
be custom circuits, but "production data" would not include the internals of custom chips. 
Therefore, both "production know-how" and "production data" should be placed in Tier 3. 


C. 	9A101 - Turbojet and Turbofan Engines 


ECCN 9A101 covers small, fuel-efficient aero gas turbine engines, other than those 
controlled by 9A001, and is controlled by Missile Technology (MT) reasons. There are several 
engines in the small business jet market that are caught by this regulation, with one example 
being the PW610, which powers the Eclipse 500 aircraft. An engine installed on an aircraft does 
not require an export permit, but the regulatory burden of selling and supporting commercial 
aircraft engines controlled under MT is significant. 


We understand that 9A101 controls are based on Missile Technology Control Regime 
(MTCR) commitments. In addition to encouraging the U.S. Government to seek revisions to this 
control within the multilateral regimes, in the spirit of the CCL reform we suggest that those 
civil-certified engines falling under 9A101.a whose intended end use is for civil-certified 
commercial aircraft be excluded from this control. The civil certification exclusion used in 
9A001 is an example of such a carve-out. The exclusion could be implemented with addition of 
a note to 9A101: 


Note: 9A101.a does not control aero gas turbine engines which meet all of the 
following: 
a. Certified by the civil aviation authority in a country listed in Supplement No.1 to 
Part 743; and 
b. Intended to power non-military manned aircraft for which any of the following has 
been issued by a Participating State listed in Supplement No. 1 to Part 743 for the 
aircraft with this specific engine type: 


b.1 	A civil type certificate; or 
b.2 	An equivalent document recognized by the International Civil Aviation 


Organization (ICAO) 
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UTC appreciates the opportunity to present its comments on how to revise and tier 
ECCNs 9A001 and 9E003 of the CCL to differentiate among Tier 1, 2 and 3 items based on 
current state and availability of the technology, and its significance to maintaining U.S. military 
and intelligence advantage. Information concerning foreign availability and indigenous 
development or production capabilities outside the United States may contain or be based, in 
whole or in part, on proprietary information. We are willing to provide such supporting 
information to BIS upon request. 


For additional information, please contact the undersigned at (202) 336-7467 or, with 
regard to technical proposals for ECCNs 9A001, 9A101 and 9E003, Ari Novis at Pratt & 
Whitney at (860) 557-2353. 


Sincerely, 


er S. Jordan 
Director, Senior International Trade Counsel 
United Technologies Corporation 
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Appendix 


Hierarchy of technology sensitivity: 


1. Development Methodology. Enables the recipient to create new products and improve or 
change the characteristics of existing products. 


2. Production Know-How. Enables the recipient to develop, broaden, and improve their 
manufacturing base. 


3. Production data. Enables the recipient to replicate an item. 


Development Methodology consists of the (analytical) tools, methods, processes, and other 
information and "technology" necessary to design the system and components from the high 
level requirements. The inputs are the system performance requirements, and the outputs are 
detailed specifications for the individual components. 


An example of Development Methodology would be the technology to take the general 
core performance requirements, and determine the HPT blade configuration, including 
the location and size of the cooling holes and necessary material properties. 


Production Know-How consists of the (analytical) tools, methods, processes, and other 
information and "technology" necessary to produce or manufacture items from the detailed 
specifications, with an acceptable cost, yield, and cycle time. The inputs are the detailed 
component specifications, and the outputs are the component drawings, process steps and 
parameters, test requirements and acceptance criteria. 


An example of Production Know-How would be the technology to create the process to 
drill the blade cooling holes, determine the Hot Isostatic Densification (HIP) and heat 
treat parameters to meet the material properties, and calculate acceptable component 
variation to manufacture the turbine blade noted above. Production Know-How also 
includes the technology to vary the production processes to bring an out-of-conformance 
process back into conformance, and to improve yields and turn-times. 


Production Data is the information necessary to replicate a component with existing production 
know-how. The inputs are component drawings, process steps and parameters, test requirement 
and acceptance criteria, and the output is a component that meets the acceptance criteria. 


An example of Production Data is the information on a build-to-print drawing. It will 
show the location of the blade cooling holes, provide the HIP and heat treat parameters 
(pressure, temperature, cycle time) and acceptable variation and tolerances. Production 
Data is typically specific to the component. 
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ENTEGRIS, INC. 


12'3 Concord Road 
131llcrlca, MA 01 821 USA 


Tel  970-436-6500 
Fax 970-136-6735 


Mr. 'l'irl~oll~y Moo~ley 
Officc o r  Espo~.te~.  Se~vices  
Regula~ory I'olicy Divisiorl-UIS 
Depar t ~ n c ~ l t  of Co~n~l lcrcc  
1401 Collslil~~tion Ave. NW. Roo111 2705 
Waslii~lgto~l, IIC 20230 


S~reiect: C:o~~l~nents 011 Dcl)ai.ltllcni oTC:orl~lnc~.cc L3urcau of 111tlustr.y ant1 Security t:edc~~al ltegister. ~ l o ~ i c c  
1)ecelllbel. 9, 201 0. Co1n1l1c1.c~ C'o~~trol List: Itevisi~ig Uescril~tio~ls of Items i l ~ l t l  I:orcig~l A\lailal,ilily 


Ileal. Mr. Moo~ley: 


Fntegris, 111~. \velcolnes the op[)ortunity to comlnerlt on Ilo\\l the clescril)tions of i te~ns  contr.olletl on tllc 
Co1111llerce Co1it1.01 List (CCL.,) of the Esport Ad~ni~iistration Regulatio~is (IZAR) could bc 11lo1.c clcar and 
positive a~itl "tieretl" ill n Innlllier co~lsisterlt \\lit11 tlle co~lt~.ol criteria the Adlninistratiorl has tlcveloped. 11llcgris 
111.otluces a witle rallge of iluitl a~itl \\iafer iln~ldlirlg colnponents i~tilized i l l  tlie scnlico~itlt~ctor allti 
mic~.oelect~.o~~ics iritlustl.ies, such as \/al\/es, ~)tr~llps, heat esclln~lgers, a~ id  \\lafel, :111tl cllil) I~andlillg ciluil)~llcrll. 


'l'llis letter \\rill outli~le tllc tlctails of ho\v I'CCN tlesc~'il)tioris associatctl \vitll so~l lc  of llic producls IIntcgris 
esl-'olts coultl be clarified as \\Jell as pro\/itliilg i~lfor~natioll 011 foreign availiibility. 


I)esc~,iptioir Clat.ifit;~tio~i- 213350.g 


V;ilves \\f i l l1 the s~l~;~l lesI  liuicl 1101-1 i~ilcrrlal tlia~iiclc~. gl.eatel tllan 1 .0 cln (O.3O~l") I la\~i~lg cnsirigs (vi~lvc botlics) 
or ~)~'cfo~.rned casillg 1ine1.s \vi l l i  \vetted surfaces nlatle li.0111 the followir~g 11iatc1.ials; i ~ ~ l d ,  casings (valjle botlics) 
01. p~'cforllled casirlg li~iers tlesig~lcd for sucll \/alves \vitli \vettctl surfaces ~liatle li.orll tllc f'ollo\virlg materials. .. 
1iol.cig11 Av:liI:ibility - 
I:lt~o~.o],uIyrlier \/i~l\les wit11 clia~llclcrs g~c:ltcl. lllnrl I cni arc I J I  oilucccl by 21 bl.o:ttl sl)eclrurii of ~ n : ~ ~ ~ t ~ f i i c l u ~ . e ~ . s  ill 


co~i~ltl.icr strcll as Jillla~l, ( ;c~.r~ln~ly,  F'ra~lce, alltl S o ~ ~ l l i  Korea. 







Descl.il)fio~~ C'I:~~~iGcalioi~- 1COl 0.b alltl lCOIO.e. E~ltegris is ;I I I I ~ ~ ~ I ~ ; I C ! I I I . ~ ~  of 21 vai,icty 0 1 '  \vakr, cl~il), a~ltl 
Il11itl Ilalldling colnpoiiel~ts usetl i l l  selnicollducto~ ~ l~a~ lu fac t \ l~ . i~ lg .  ' l ' l~e lcsi~ls ~ ~ s c d  i l l  I11csc i~l~l)licntio~ls a1.c 
tlcsig~led to nlcct the highly specitjc tecll~~ical ~ ~ e q u i ~ . e n ~ e ~ i t s  of tllc se~~~icol i t luc lo~.  alll>lications. We \ \ ~ o ~ ~ l t l  like 
lo suggest 111e follo\ving cla~.ifications to IXCN ICOIO. 


0. Carbon "fiblous or lili1111e11ta1.y ~l~ale~.ials", Ilavillg all of tlie follo\\~ing: 
I). I. "Sl)cciilic I ~ ~ O ~ I I ~ I I F "  c x c c c d i ~ ~ g  14.65 s I06 111; allel 
b.2, "Specific terlsile stl.e~~gtll" escectlilig 26.82 s 104 In; 


Note: 1 CO I0.b cloes not col~tr'ol: 
a .  "l?ibl.ol~s 01. fila11iellta1.y ~i~ate~.ials", for t l ~ e  1.cllai1 of "civil aircraft" st1.11ct111.e~ 01. I;~ll~il~atcs, I~a\tirlg all of tlie 
1'01 lo \v i~~g:  
I . All area liot escectli~ig 1 1112; 
2.  A lellgtll not esceetlil~g 2.5 nl; a ~ l d  
3 .  A \ v i t l t l ~  esceetlil~g 15 111111. 


b. Meclia11ically cllol~l)ed, ~ilillecl 01. ~ I I !  cal.bo11 "fibl.oi~s or fila111e11tal.y ~nateri;~ls" 25.0 111111 01. I C S S  i l l  I c I I ~ ~ ~ I .  
c. "l:ih~.clus 0 1  til:ili1trit:11.y iiia!c~.i;tls": l i 1 1  11sc i l l  s c l l~ ico~ l t l~~c to~ .  Ii:~~itlli~ig n ~ i t l  ~ ~ ~ ~ o c c s s i ~ ~ g  co111l)ollc111s 


c .  Fl~lly or partially 1.esi11 illll11.eg11atetl 01' pitell i~i~l)~.cg~iated "fib~.olis 01. fila11le11lai~y 11latei.ii1ls" (II 'CIN'C~S), tiictal 
(>I. c:i~,bo~i coatetl "fibrous 01% fiIanie11tal.y 111ate1.ials" (~>refo~ ' l~ is)  01. "cal.botl tiber ~~rei 'or .~l~s",  I~a\lilig :ill ot'tlie 
followi~ig: 


l ( o ~ . e i g ~ ~  Avnil;~bilily- the 11late1,ial is a\lailable fro111 l('1.F' ill Si11gal)ol.e alitl C'liiri;i, Sabic ill C:lii~la, Soutl~c:isl 
Asia, Soutll I<o~.ca, a~itl Japnl~, a~it l  [-'olyOllc in Siugapol.e, Cliilla, Ii~tlia, Iltii.ope, nlld I11.azil (.we E.vl~il)it I). 
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SINGAPORE 


Opened In Spnng o l  2002. RTP Coflipany's rlrsl Aslan nianulaclurlng Iaclllly Is  localed In Singapore's JlJrollg 
I~ i~Just l la l  Eslale rhls plan1 !':as erpanaed In 2001 anil 2003 l o  mdel Inr r ias lng proautl lon denlanos 


CfiIIiprIslrIg i3 .930 me~ers '  (160.030 sqilatc feel). our slngapore operauon 1nanulaclu8-es a b iaad range o f  
sprclal ir i  conipciunds an0 provii!es support to cuslonrers thrOllghoill suutheasl Asla 


~. . . 


Lorntloti Dlr j ,c t /o~~r 
i'lslbnp a n  RTP Ccmpanflarll,7 C5I l.:c3ll,?n dlrPcI12nz 1.1 our 
So,ly~p~re planl sullable I.irC#n!trip or r j . inr i  3re a.ailable 3s a PDF 
(P~r1~b18 D ~ ~ u ~ ~ ~ ~ n I F o r n r n a l j r ~ l o  FOF hl i r  r~qul16 tne 
son. .are  IC,I ' . l e , i?ng 


I<ey Contacts 
' 1- 


DlrPCISr (I! 93lbS-4SIJ 


INTERACT WITIH RTP COMPANY 







SUZI-IOU, CHINA 


1 Facllilles 


Opened in Deceml?erof 2005. RTP Conlpany's second Aslan nlanuraclunny laCIIly Is ioCale0 In llle Suzhou 
Induslclal ParK, 05 ktlonlslrrs (50 miles) i:esl of Sllanghai, Chlna 


Conipr~slng 16 UQ3 nleleri '  (170.000 square fcel). our Suzho~l OperatIan nlanufacluris a GrOad rang? ol  speclal~ly 
(onlpounds and prclvidas supporl l o  CuslonErs lhroughoul China 


. . .  
1 RTP Cotnpan/ (Sulh3u) Lld 


123  ~ l n g  L J ~   no 
Su!liou 215126  
Chill3 
Tcltoholle + U i  512 F,2C3 8 3  8 3  


Locortotr D l r c c i l o r r r  
'J~sllng an R I P  Campan, 13c11~1,7 CEllotstlan O~rarllons l o  c t r  Sulhcu  
Chln3. p l m  su;latle for prlnting c'r sa.lng are z.,allat,le as a FDF 
[ P ~ l l d b l ~  D'1c~1lltlllF01111al1 hle PDF ltlts r e y ~ l l l e l h e & & & & J & !  


Key Contacts 
'DaL!auU 


DlricIGrGf S3Es-/sI3 


INTERACT WITH RTP COMPANY 
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SELECTING A C U S T O M  ENGINEERED PLASTIC C O M P O U N D  
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C~ ! rc i l : , r c~Ccdr  c l . n i r61 r i s l n .  J.ICI~,E(SI I:hlf i l  s n d l i ~ l ~ l r e I . j c r r a t i ~ . s : ~ i u ; I ; . i l s  cfcol : rn la l rhei  
S ~ f ! l l : r H e i l s  su,:ll a5 glG.:-ln.>l~.d3iI. thrinr3-Shi1l and m f l ~ l l ; s  f.>h3n:e , cu rc r i j u ; l s  (.!r~ibl;~r 
appi31 


CpndUctlve 8 Antl.stallc 
O~l r l h6 r~ l rop l3 I l l ~L  31a comccund631~l ln a',arlil!cf s l lnd3ld c l  ~ l l - p ~ l , ~ l ' ~ ~ r ~ i f ~ I I & l ~  I; or;,lda p i rh lanenl  
~ n l . - s l ~ I ~ ~ r ~ ~ f n ~ t j  ana'rt ~ ~ c t i r l o n  l r c ~ n  cltcllas!a'8: dlschalps lECDi 


I I'roducl I 
Guldc i 


E1,II Shleldlnu 
Th tse  ccniGounds a le ld t s l l o i  epci.ca!rns u,Ll?re Eli1 ln!el!i.lence car1 cause dznl35: r r  ln t r r lvr t  Liie ~s l i Jb l?  cpErJ!hcnrl 
elctlranlCccmpcnrnls 


Jherrncgla$tlc Elastomer 
lnLr1116plasI1c L lJ j l imEr c4n)cc.undj Ctnl?loi. lhe 1Un~l~on~lped:mlan:e and p r (p td l r5  c 1 ~ t r ~ l l o 5 t l r u t t ~ r 1 1 . ~ 1 . ' n l h ~  
prots;slng e a s t  and C ls lpnna~ ib~ l~ t ,  r.IV~?imoplarb;r 


Flame Retardant 
i':e c a ~ r h r l p  journcil l. lL 9 4  cr c lh t l  nlnrh11t811l, C(.rllpllJnCt rcyuiemenls r.,:l? 1 3 6 y t n  ( 8  nan I l ~ l o ~ ~ n  c r r l i p r ~ n d ;  l h j l a l i ~ ,  
Incl.lle c!h€r ~ . l ep id le5  such 2s c;nllil~l..~l, r.e,Ir r r r l s l an i r  an4 sl rut l~ i ra l  r r l n l l i r i i n l c~ l l  


1 j-llah TernperaturQ 
I lal?rial5 l i rUSen iJ l i n9  35DF I150 CI and ~ ' t 3 l e r i i e  ~ . ? < l a t l t  I l \ z r \ i u s  I.:i\lij , ~ . ~ i t d n l  I I ~ ( I C U S  I*5Is I.?! n t ~ I ( l i 2 r ~ l 0 n  
n~nu i~a t l t i l ,  and cmtr  l l i ~ r m e l p r i f o r n i l n t t  n1ras~';snifnl; 


Y/sar Rarl$tant 8, Lubrlceted 
1h.s'. laltmall, l u t r i e ~ l i d t h t r t n c ~ l ~ s b c r  ~ * l . : n d ~ a ~ l l  IC a n i  l j.:tr lne ( :~> -~c i i n l c l l l ~ i l ~ :n  I ; n ~ ~ n ~ n i t : e ; c l ' ~ m t : ~ ~ i n i ~ l d r l l j j s  
E l ~ ~ i t ~ ~ ~ l ~ n p  t ~ l s r n a l  l u t r ~ c ~ r ~ l s  I ~ t I p s  I f r p  ri~e(t13ol:r!ls ~ o l l r , : n p r n t n l s  clt.~n tnh,n:l!,~ tcno.lrim p t r l i !man t r  ~ n d r t l ~ ~ b l l i l :  


Value Producls 
hl!ne o l lndurVistanozrd l c~ r~ r ,u l r@cn i  i:ilh I:oli;i ~ r c p € ! t i i  c i l r r i d  at i ~ m p t l t b . ~  pd:r.s su I ~ t ' t  Idr acpllca!hins l l ial do n i l  
riqulre a cusnm ~ n l t n s r i f d  colnrour~d but b i n f l ~ l f r c m  use of 3 r f l ~ l , r c fd  nl3lallal 


1 Sheet 8 Fllm Producto 
C u r E l i i f l G  Fll#n 0 l . l r l s n l i  an Inn>.al .s  ruppllcr cf i41L11i3 sgcc l . r : I i c l~s l :  she t l  lollsl,ck 3nd141n1 crLCu;ls Icr lneurlr13l 
and l l l id ic3l  apDllcali',ns 


I NTERAC'I- YiI'I'H R T P  C O M P A N Y  
, .  . .  







G l o b a l  O v o l - v l e w  


- Globnl  Revenu- P r o d ~ ~ c t l o n  Irl 2009:  .:. Eioles r e v e n ~ l e  SR 1 0 3  bllllol, (USE 27 bl l l lon) 
.:. To ta l  osre ts r  SR 297 bl l l lon (USa79 .2  b l l l l o l ~ )  .:. P rod~ l c t l on :  5 9  rnl l l lon tons  


- SABIC I-nnlcs mn,ong the  \vorld'c t o p  po t roc t~emlco l  co rnpon l r s l  


fr'l Ir, t hc  wor ld  I n  t h e  product lon  of1 I - lono- t thy leno Glycol, t-ITBE, 
Granu lar  Urea, Polyphenyleno a n d  Polynt1,sr lm lde  


#$2 I n  Ptrtt,anol and  Po lycarbonot r  
1+3 I n  Polyet1,yleno. Polybr l ty lon- Tsl-apl>telote, !2r~gl t iesr lng plostlcs 


and It8 cornpound lng 
+ z 4  I n  Polypropylene a n d  Polyolef lns 


- Strmteglc 6uoInsr;s D lv l r lons  5 I ts p roc l~ lc t6  


- Ct>am/cs / r ; :  Oleflns, o x y ~ o n s t o r ; ,  ar-or~7otlcs. f iber Intor#nodlater;, 
It-ncl~rstrlal gnsas, I lneor alpl7a olaflr7a 


- P o / ~ m e r e :  Pe, PP, PET, PVC, PS - I n r ~ o v u t i v c  P/ustics: laxnn, noryl, ulten-, va lox  a n d  x s r ~ o y  reslnc, 
LNP r p r c l a l t y  con7portnds. po lycarbo~?otos ,  ARS, CAatac 
aLltornotlve glazlng 


- Pcr formsncc  Chcrn /ca /s :  r thoxy lo tes ,  ~ t h a n o l n m l n e s  
- F e r t / l / r c r ~ ~ !  L I T ~ O ,  nmrnon la  and phosphates - 0 7 e t a I ~ :  f lat  steel, l o n ~  steal  


. 33,000 ornp loyros  o n d  oporat lons I n  1nor.o t h n n  4 0  countr loe n n d  713 
sites 


. More t h a n  80  world-c lasc n7enufacturlng and  con-po~dndlr,g plnnto I n  
Iocatlons acroc t  t l ? ~  M l d d l ~  East, Asle Paclflc, Europe s n d  t h e  
Amerlcar; 


r We have  a ctl-ona cultrrro o f  Innovat lon:  - G ~ e c l ~ n o l o g ~ ~ a n d  Innovo t l on  centers I n  Snudl  A r ~ b l r r ,  
Nether lands, t h e  Un l ted Sta tes  a n d  l nd la  


- 10  Appl lcat lon t e n t e r s  I n  t he  Un l t sd  Ststes.  Nst l~ar lanc ls ,  C l~ lnn ,  
Somln. Jsnan a n d  I n d l s  - 8b;ke.d-b; m o r e  than  7,000 Qlobal  po tents  


- Technology e n d  Innova t l on  o r ~ a n l z a t l o n  dsvs lop r  r n o r r  thoc, 150 
n o w  p r o d ~ l c t s  r v o r y  yoar  


A s l a  P a c l f l c  O v e l ' v l o w  - Es tab l l s l~ed  111 1905 . BABIC A41o Paclflc I7os b e e n  expel-lel>clng s t ro t la  d n ~ ~ h l e  cilglt 
g r o w t h  


3 0  off lce I oca t l o r~s  In Shanghnl,  Hong  ICong. Qlngdao, SLIZ~IOLI, 
Tlanjln, Talpel, Bel j lng.  ChengdLl, Dollon, C;~!angzhou, 
t-loncnzhou, Xlarrlen n n d  Stlcnzhen, Gurgaon, Rnngnloro,  
M~rmbo l ,  Ctlennnl, P~nne, Seo~l I ,  Dnogu, Tol<yo, Karlya, Oenks, 
Plelbourne, Adelnlds, Sydney, Bangkok, Ponnng, l<toala 
ILumpor, Slngmporo, H o  Chl  Mlnh, Hnnol, Jmknrtn, a n d  I-lanlln - lo rnanufnc tur lng  s l tes I n  China (Shanyhal ,  Nansl7.3, 
ZhonQs t~an ,  Tlanj ln) ,  SoLmttreast Asla (Ban-oda, Rayong, Uool, 
Klong), Sor l th Korea (Chun ju) ,  a n d  Jnpnn (Flaka) - 5 T rchno logy  CI Inr>ovatlor> cen t re  In Shangl,al, Bar>galoru. 
Voclodro, 5 0 ~ 1 t h  KorOo, a n d  Japan 







P o l y O r i o  G l o b a l  F a c l l l t l c s  
O~,nr\.le;.r S i l o  S o a r c l i  


t'11011e us T I ~ I S  c o n i ~ ~ r t ~ i r n s ~ ; ~  l is t  l nc ludcs  311 Pol,One g loba l  sa l t i s  I--- c 


L-r l ls l l  U S  
C~Klc is ,  region31 I ieadquar lerS a n d  n i 3 n v l 3 t l u r 1 n p  I3Cil1l1es. 
P l e 3 ~ f  n r ~ l e  Ui? f ~ r ~ l i r ,  1,pe 31rd l l l e  r e l e d n l  DilSln5SS uni t  A r l v a ~ ~ c e t l  S e o ~ c l ~  


1 P C , , ( , ,  ( I \  C u r r e l i l  o r  po le l iUa l  c u s t o n i a r ?  C l ~ i ) :  f:l.,vne Us I 9  f ind l l i e  Projucl  F o d t r  


appropr ia te  ~ ~ 1 6 s  omcs  far ) o u r  a re3  3 n d  ln1ere;I k!ernsti.,e~ i a l l e r  
CPSIA I n f ~ r l i i a l l o l l  
pdgc  Cur re t i !  o r  p o l e ~ l U s l  supplier? P l e a s e  direcl  ) o u r  I n q l l r l t s  l o  Pro;erler Finder 


the a p p r o p r i j l s  reQ lon3 l  I i cadquar to rs  f311111/. 
150 Ccrlirica!ic,iis O u l c k  L l n k s  


O u a l ~ t y  Sulvey 150 Lit1 
L o c i  i n p  k r  I n f ~ : ~ r n i s l i l n  a n d  detai ls ~ b s u l  Pol,Ona's operathons 1Icsl;oil:c IlSDS 
3 n d  q i 1 ~ i l l j p ~ 3 C ~ i d u r e 5 7  Do:inloJd Po1yOlle.s Ollalhly S u w e y  L t t ra lu r t  


PolyOric C;rrisd.i S l a l l d a r d  R e s p o l l s e  D o c u n i e n l  


Pri\zacv Pai lcv I T n r l i  D o l n  S h e e ~ s  


\':ha1 l k  L e r r l l  l i o a  
F o l y O i ~ e  cnri c rca le  
v ~ l u o  l o r  you 


r ALla l ~ a c ~ f i c  


As la  I Pacific Regional  Headquar te rs  
Ro;;?o~l Ht1:;.uarlerr 
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From: Kerry Sturman <kerry.sturman@analox.biz> 
To: PublicComments@bis.doc.gov 
Date: Mon, Dec 13, 2010 9106 AM 
Subject: ITAR Suggestion 


From a UK perspective, I think that the list needs to be explained better. 


Over here in the UK, we have the Export Control Organisation (with a similar 
function to your Department of Commerce and Department of State). This 
Department has developed a web based Goods Checker Tool to see where on the 
control lists the goods are rated. This could be linked to the 'tiering'. 


To assist the Goods Checker, there is an OGEL (Open General Export Licence) 
Checker that can be used to find out which licences are suitable to the 
rating level of the itemltechnology. 


Due to the wording of you control lists, I think an application like the UK 
Goods Checker would be invaluable. 


With regards to tiering, I believe internal that insignificant components 
e.g. widgets, screws, sensors, etc that are specifically designed for 
military use should be put on the very lowest tier since these items alone 
could not pose any threat to the US. This is of particular interest to me 
the ITAR item that we deal with is used to counter any threats and not to 
impose them! 


-- 
Kind regards 


Kerry Sturman 
Trainee Contracts Manager 


Analox Sensor Technology Ltd 
15 Ellerbeck Court 
Stokesley Business Park 
North Yorkshire, UK 
TS9 5PT 


Tel: +44 1642 71 1400 
Fax: +44 1642 71 3900 


[image: analox logo] 


***************** Email confidentiality notice """""""** 
This message is private and confidential. If you have received this message 
in error, please notify us and remove it from your system. 


****t**********tt**** Company Details ..................... 


Analox Sensor Technology, 15 Ellerbeck Court, Stokesley Business Park, 
Stokesley, North Yorkshire, TS9 5PT, UK, Registered in England No 03213394 


All transactions are subject to Analox Terms and Conditions which are 
detailed at http:llwww.analox.net~uk-terms.php 


Analox - proud winners of the Small & Medium Enterprise Best Business Award 
2010 [image: bb] 
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Rolls-Royce 
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Rolls-Royce North America Inc. 
Vice President, Global Trade Compliance 
1875 Explorer Street, Suite 200 
Reston, Virginia 20190, USA 


Global Trade Compliance Office 
2001 S. Tibbs Ave 
Indianapolis, IN 46241, USA 


February 7, 2011 


Via FedExJMail or /Email 


Timothy Mooney 
Office of Exporter Services 
Regulatory Policy Division 
Bureau of Industry and Security 
Department of Commerce 
1401 Constitution Avenue, N.W., Room 2705 
Washington, DC 20230 


ATTN: 	Notice of Inquiry — CCL (15 CFR Part 774) 


RE: Advanced Notice Proposed Rulemaking: Request for Public Comments on the CCL (75 
Fed. Reg. 76,664) (Docket No. 101112562-0577-01) 


Dear Mr. Mooney: 


On behalf of Rolls-Royce North America Holdings Inc. ("Rolls-Royce") I am pleased to respond 
to the December 9, 2010 Federal Register Notice requesting comments on (1) descriptions of the 
items on the CCL and (2) the "tiering" of items on the CCL. 


Rolls-Royce has developed and manages numerous technologies and products listed in the 
Export Administration Regulations. These technologies and products are used in the design, 
development, manufacture, test, assembly and production of commodities used in Aerospace, 
Marine and Energy markets. The following ECCNs are a few of the ECCNs utilized in 
development, production and use by Rolls-Royce (see attached document for an expanded 
breakdown): 


1C007 1E001 1E101 
2E003 
9A001 9D003 9E003 
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Comment One: How to Make the CCL More Clear and "Positive"  


The majority of the CCL is defined in a positive manner regarding the ECCNs utilized by Rolls-
Royce. The recent modification of 9E003 FADEC language has been extremely helpful. Rolls-
Royce would appreciate a similar modification to 9D003. The term "software" is slightly 
ambiguous as there are multiple levels of software included within the overall control unit. 


Rolls-Royce suggests separating out software to include: 
• Control Laws; 
• Application software source code; 
• Application software object code; and 
• Operating system software 


Each carries a separate set of security controls_ This would be consistent with using the Three-
Tier system as well. Breaking the overall term "software" down into the listed components 
would help to make the CCL more positive as this would be clearer to both the exporter and the 
foreign consignee. Rolls-Royce is happy to provide more technical reasonable to BIS in separate 
meetings as the majority of the data is proprietary in nature. 


Comment Two: The "Tiering" of Items on the CCL 


Rolls-Royce agrees with the ideas behind the Three-Tier control system. We believe the tiering 
concept is significant as much of the technology in Rolls-Royce civil products is exactly the 
same or very similar to the technology used in military products. The attached list contains 
Rolls-Royce's placement of the ECCNs captured in the previous table. Most of the ECCNs 
listed can be separated out into the three Tiers. 


The placement into Tier 2 or 3 is based on the following: 
• The listed technologies as used by Rolls-Royce in this submission do not give any substantial 


military capability. 
• The listed technologies are used in civil or dual use goods/products. 
• The majority have foreign availability. 


This does not take into account the modification of the CCL into the Three-Tier system, as is 
evident in the Materials portion of the CCL (IC). There are certain levels of ceramic matrix 
composites increasingly being used in gas turbine engines. This is not unique to Aerospace 
usage, as our Energy business is taking on more of the commercial composite materials_ Civil 
Aerospace in general is using a higher level of composite materials than Energy and Military 
Aerospace an even higher level. Rolls-Royce expects that these ECCNs will be broken up to 
segregate the more commercially available from items used uniquely for military platforms. 







Notice of Inquiry — CCL 
February 7, 2011 


Page 3 of 4 
Military Capability 


Rolls-Royce does not believe any of the listed ECCNs fall within Tier 1 as the products and 
associated technologies are not included in: 
• WMD; 
• WMD-capable unmanned delivery systems; or 
• Plant, facilities or items specially designed for producing, processing or using WMDs 


The Three Tiers all list military capability in their definitions. Rolls-Royce believes this point 
should be clarified as we move forward with export control reform. We realize this is only one 
factor in each tier's definition; however this will be seen as one of the most important. The 
products and the technologies do not pose a military advantage based on their use in civil 
applications including gas turbine engines used for power generation. Rolls-Royce uses the 
listed ECCNs in dual use products (Rolls-Royce Corporation's AE family of engines) but this is 
not unique to military platforms and does not give any significant military or intelligence 
advantage. 


Foreign Availability 


All the listed products and associated technologies are available in civil and dual use 
applications. A majority of the ECCNs are listed as being Tier 2. This is based on the 
availability from regime partners. The US and the regime partners do tend to operate at a higher 
capability level regarding the listed ECCNs than do non-regime partners. The US and the regime 
partners may have a competitive advantage at this time, but other non-regime partners are 
closing the gap. The vast majority are not almost exclusively available from the US and 
definitely do not provide a critical military advantage to the US. 


There are certain capabilities regarding the listed ECCNs for the listed destinations (Argentina, 
Australia, Austria, Belgium, Bulgaria, Canada, Croatia, the Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Latvia, Lithuania, 
Luxembourg, Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Slovakia, 
Slovenia, South Korea, Spain, Sweden, Switzerland, Turkey, Ukraine, or the United Kingdom). 
The attached sheet includes foreign availability (company name and associated country). Russia 
and China do have limited capability as listed in the attachment although our understanding of 
the limit of the capability is incomplete. 


Rolls-Royce ECCN/Tier Perspective 


The attached sheet breaks down the listed ECCNs into respective tiers. The sheet columns are as 
follows: 
• ECCN and description 
• Civil engines using respective ECCNs 
• Foreign availability 
• Engineering notes 
• Tier 1, 2 and 3 







Sincerel 


William Jeff errell 
Vice Presi ent, Global Trade Compliance 
Rolls-Royce North America Inc. 
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A majority of the ECCNs listed do not fall under the Tier 1. The attached document delineates 
each of the ECCNs into the 3 tiers. The attached list of ECCNs includes Rolls-Royce's 
placement of the technologies within one of the 3 tiers. This is signified by an X in the 
appropriate column. Those ECCNs that can be broken down into multiple tiers have the 
separated technologies listed in separate columns. The engine listing is mostly Rolls-Royce 
products as our internal experience in use of the listed technologies. Rolls-Royce has also 
included a few other civil variants based on our understanding and public industry knowledge. 
The specific engineering notes are commentary from Rolls-Royce engineers to help clarify the 
information provided. 


Summary 


Rolls-Royce appreciates the opportunity to work with the Bureau of Industry and Security to 
enhance and evolve US export controls. Rolls-Royce believes the three-tier system will help to 
clarify controls for both the U.S. exporters/manufacturers and non-US recipients. This 
submission is meant as an entry level proposal to open the way for additional and in-depth 
technical discussions. 
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January 31, 201 1 


By Electronic Mail 


Assistant Secretary Kevin Wolf 
Bureau of lndustry and Security 
U.S. Department of Commerce 
1401 Constitution Avenue, NW 
Room 2705 
Washington, D.C. 20230 
Email: publiccomments@bis.doc.gov 


Re: Comments to Bureau of Industry and Security's December 9, 2010 Advance 
Notice Proposed Rulemaking on Commerce Control List: Revising 
Descriptions of ltems and Foreign Availability 


Dear Assistant Secretary Wolf: 


On behalf of Advanced Energy Industries, Inc. ("AEI"), I am pleased to submit comments in 
response to the Bureau of lndustry and Security's ("BIS") Advance Notice Proposed Rulemaking on 
Commerce Control List: Revising Descriptions of ltems and Foreign Availability (75 Fed. Reg. 
76664, December 9, 201 0). 


AEI, a publicly held and traded company headquartered in Fort Collins, Colorado, is a global leader 
in innovative power and flow solutions for emerging, renewable-energy and IT markets. AEI focuses 
on high-growth applications, including solar cell, passive-solar architectural glass, solar grid-tie 
inverter, semiconductor, flat panel display, data storage, and other advanced processes. AEl's Thin 
Films Business Unit product portfolio includes the following: (i) direct current, high power, low- and 
mid-frequency and other power systems; (ii) thermal measurement instrumentation; and (iii) plasma 
and ion beam source technology. Certain items in these product lines are used by original 
equipment manufacturers and other end-users in the manufacture of semiconductors, flat panel 
displays, data storage products, solar cells, architectural glass, industrial vacuum and other 
advanced thin-film applications. 


In particular, AEI manufactures power systems and other products that are used as components or 
accessories by original equipment manufacturers to produce semiconductor manufacturing 
equipment. Based on a formal BIS classification determination, several of AEl's power products 







have been determined to be "specially designed" for certain anisotropic plasma dry etching 
equipment classified under Export Control Classification Number ("ECCN") 3B001.c, and therefore 
also are controlled under ECCN 38001 .c. ECCN 38001 and its subparts cover "[elquipment for the 
manufacturing of semiconductor devices or materials, as follows (see List of Controlled Items) and 
specially designed components and accessories therefore." This ECClV is based on Category 
3.B.l .c in the Wassanaar Arrangement's List of Dual-Use Goods and Technologies, which includes 
identical language regarding "specially designed components and accessories therefore." 


AEI respectfully submits that the current interpretation by BIS of the term "specially designed" for 
purposes of ECCN 38001 is overbroad and is inconsistent with the Administration's efforts to make 
the Commerce Control List ("CCL") more "positive", clear, and precise. In fact, BIS's current 
application of this term has resulted in certain AEI products becoming subject to a high level of 
control despite AEI making only minor changes to such products to accommodate its OEM 
customers. Accordingly, we suggest that BIS consider the following options as it revises the CCL as 
part of its export control reform efforts. 


1. BIS Should List Specific Components or Accessories That are "Specially 
Designed" for  Items in  ECCN 36001 


BIS has in the past applied a broad definition of the term "specially designed," which can result in 
standard components with minor modifications becoming subject to more stringent export controls 
even though the components themselves are not specifically enumerated on the CCL. BIS has 
interpreted "specially designed" to mean that any modification to an existing component or 
accessory for use with a 3B001 device, regardless of its significance, renders that component or 
accessory as "specially designed" for the 38001 device. This approach is overly broad and results 
in a wide variety of items being classified under a more stringent ECCN, regardless of the nature of 
the adjustments to such items and regardless of whether there is a national security or other policy 
basis for controlling the item with the minor adjustments. In particular, AEl's power systems, which 
are used with a variety of customer tools, including tools not classified under ECCN 3B001 .c, in 
various applications, have been determined to be "specially designed" even in cases where only 
minor changes have been made to the device so that it is capable of use with a customer's 
ECCN 3B001 .c dry etching equipment tool. Practically speaking, this results in a situation in which 
one component is classified as EAR99 while a component with an identical purpose and function is 
classified under ECCN 3B001 because a customer decides to use it with certain controlled 
manufacturing tools. 


Rather than taking the approach above, BIS should consider adding a "positive" list of specific items 
in 3B001 that are considered to be "specially designed" for the controlled items currently set forth in 







that ECCN. Obviously, under our Wassanaar Arrangement obligations, BIS cannot remove the term 
"specially designed" from 3B001 at this time. However, it should precisely and narrowly define which 
specific components and accessories are considered to be "specially designed" for purposes of 
ECCN 3B001. 


If BIS adopts this approach, we respectfully submit that standard power systems, such as 
impedance match networks and power delivery systems, manufactured for and used with a variety of 
applications and tools and subsequently modified to be compatible with controlled equipment (but 
still capable of use with other non-controlled equipment) should not be considered to be "specially 
designed" for purposes of ECCN 38001 .c. 


2. BIS Also Should Adopt the Missile Technology Control Regime (MTCR) 
Definition of  "Specially Designed" for Purposes of  ECCN 3B001 


Rather than using its current broad definition of "specially designed", BIS should consider applying 
the existing definition of "specially designed" in the Export Administration Regulations ("EAR") for the 
MTCR context to ECCN 3B001 (and other ECCN's as BIS deems appropriate). The definition of 
"specially designed" as set forth in Part 772 of the EAR is as follows: 


"Specially designed". (MTCR context)-- Equipment, parts, 
components or "software" that, as a result of "development", have 
unique properties that distinguish them for certain predetermined 
purposes. For example, a piece of equipment that is "specially 
designed" for use in a "missile" will only be considered so if it has no 
other function or use. Similarly, a piece of manufacturing equipment 
that is "specially designed" to produce a certain type of component 
will only be considered such if it is not capable of producing other 
types of components. 


We recommend that the words "(MTCR context)" be removed from the definition above. In addition 
to the extent BIS wishes to use a broader definition of "specially designed", it should include an 
explanatory note in the relevant ECCNs. Also, ECCN 38001 should reference the definition of 
"specially designed" set forth above. 


3. Conclusion 


AEI respectfully submits that the comments set forth above are consistent with both the national 
security goals of the EAR and with the specific objectives of the export control reform initiative 







announced by President Obama and senior Commerce Department officials. For example, as 
described in remarks delivered on August 31, 2010 by President Obama, Assistant Secretary of 
Commerce for Export Administration Wolf and Undersecretary of Commerce for Industry and 
Security Hirschorn, a basic tenet of the Administration's export control reform initiative is to create a 
"positive list" of controlled items. This "positive list" was defined as a "list that describes controlled 
items using objective criteria (e.g., technical parameters such as horsepower or microns) rather than 
broad, open-ended, subjective, catch-all or design intent-based criteria." 11 Implementation of the 
comments set forth above specifically would achieve this goal - both by moving toward the 
recommended "positive list" and by eliminating the "open-ended, subjective, catch-all or design 
intent-based criteria" that result from the Commerce Department's current interpretation of "specially 
designed" in ECCN 3B001. 


Similarly, AEl's comments would result in more "transparent and predictable rules" while 
"harmonizing definitions across all the export control regulations."/ By requesting that the 
Commerce Department precisely and narrowly define which components and accessories are 
considered "specially designed" and by requesting that the Commerce Department consistently 
apply the existing definition of "specially designed" in the EAR for the MTCR context to ECCN 
3B001, AEl's comments further these additional foundational goals of the Administration's export 
control reform initiative. 


I1 White House Fact Sheet dated August 30, 201 0: President Obama Lays the Foirndation for a - 
New Export Control System To Strengthen National Security and the Competitiveness of 
Key U. S. Manufacturing and Technology Sectors, available at 
http://www. bis.doc.govlnewsl201 Olwhite~house~fact~sheet.  htm. 
21 See Remarks by Under Secretary of Commerce for Industry and Security Hirschorn at BIS - 
Annual Update Conference (August 31, 2010), available at 
http:llwww.bis.doc.qov/news1201 Olhirschhon bis update remarks.htm. See also Remarks by Secretary 
of Commerce Locke at BIS Annual Update Conference (August 31, 2010), available at 
http:llwww.bis.doc.qovlnewsl201Olseclocke bis update remarks.htm and Remarks by Assistant 
Secretary of Commerce for Export Administration Wolf at BIS Annual Update Conference 
(August 31, 2010), available at http:llwww.bis.doc.qov/newsl201 Olwolf bis update remarkshtm. 







We appreciate the opportunity to provide comments on BIS's December 9, 2010 Advance Notice 
Proposed Rulemaking on the Commerce Control List. Please do not hesitate to contact us with any 
questions concerning our comments above, 


Sincerely, 


V 
Cindy Pitrat 
Worldwide Trade Compliance Manager 








From: ruben dodge ~shamoo90Bgmail.com> 
To : PublicComments@bis.doc.gov 
Date: Thu, Dec 23, 2010 12:22 AM 
Subject: "Notice of Inquiry--CCL1 ' 


Hello, 
I am contacting you with my own opinion of the new policy towards exporting 
information. I know our national security is a very important thing for us 
to maintain to protect one another from being the target of foreign nations 
but I also feel that having laws against open source sharing and study of 
cryptology. Cryptology has been proven for decades to only be secure through 
the review of other people and experts who may be trying to find exploits or 
vulnerabilities. Every time there is a exploit found the next generation of 
encryption and cryptology is improved and is no longer vulnerable to 
that/those attacks. 


Open source code is an expression of art/knowledge from the programmer who 
made the software. By sharing this information human knowledge is increased 
and will improve the environment for those around us in the future. We have 
to remember that there is billions of people in this world and just because 
the few hundred million in the US are restricted from posting such things 
online(un1ess licensed to do so) doesn't mean the other billions of people 
who are not restricted by this law will not post this information. And even 
worse they may post is with nefarious purposes. Please consider my comment 
in on the decision you all finally make in February and I will be looking 
forward to the ruling. Thank you for your understanding. 


Ruben Dodge - SGA Tech Officer and Senator 


"The dead cannot cry out for justice; it is a duty of the living to do so 
for them. " (Lois McMaster Bujold) 








 
 


COMMENTS OF THE SATELLITE INDUSTRY ASSOCIATION 


TO THE BUREAU OF INDUSTRY AND SECURITY 


REGARDING REVISIONS TO THE COMMERCE CONTROL LIST 


 


 The Satellite Industry Association (SIA), on behalf of its Member Companies,1 hereby 


files its comments concerning revisions of descriptions of items and foreign availability on the 


Commerce Control List, in response to the U.S. Department of Commerce, Bureau of Industry 


and Security’s advance notice of proposed rulemaking.
 2


  SIA is a U.S.-based trade association 


providing worldwide representation of the leading satellite operators, service providers, 


manufacturers, launch services providers, and ground equipment suppliers.  Since its creation 


fifteen years ago, SIA has become the unified voice of the U.S. satellite industry on policy, 


regulatory, and legislative issues affecting the satellite business. 


 


SIA supports rigorous, effective, predictable and transparent U.S. export control policies 


and practices that adequately reflect the current international trade environment. According to 


the White House, an interagency review concluded in 2010 that “the current U.S. export control 


system generally does not sufficiently reduce national security risk based on the fact that its 


structure is overly complicated, contains too many redundancies, and tries to protect too much.”
3
 


While SIA agrees, and fully supports the Administration’s efforts to reform the overall export 


licensing and policy framework, satellites
4
 require a specific focus. SIA is particularly concerned 


with the twelve-year old legislative requirement mandating that virtually exports of satellites sold 


                                                 
1
SIA Executive Members include: Artel, Inc.; The Boeing Company; CapRock Communications, Inc.; The 


DIRECTV Group; Hughes Network Systems, LLC; DBSD North America, Inc.; Echostar Satellite Services, LLC; 


Integral Systems, Inc.; Intelsat, Ltd.; Iridium Communications Inc.; LightSquared; Lockheed Martin Corporation.; 


Loral Space & Communications, Inc.; Northrop Grumman Corporation; Rockwell Collins Government Systems; 


SES WORLD SKIES; and TerreStar Networks, Inc.  SIA Associate Members include: Arqiva Satellite and Media; 


ATK Inc.; Cisco; Cobham SATCOM Land Systems; Comtech EF Data Corp.; DRS Technologies, Inc.; Eutelsat, 


Inc.; GE Satellite; Globecomm Systems, Inc.; Glowlink Communications Technology, Inc.; iDirect Government 


Technologies; Inmarsat, Inc.; Marshall Communications Corporation.; Panasonic Avionics Corporation; Spacecom, 


Ltd.; Spacenet Inc.; Stratos Global Corporation; TeleCommunication Systems, Inc.; Telesat Canada; Trace Systems, 


Inc.; and ViaSat, Inc. Additional information about SIA can be found at http://www.sia.org. 
2
  See Commerce Control List: Revising Descriptions of Items and Foreign Availability, 75 Federal Register 76664 


(2010). 
3
 White House Office of the Press Secretary, “Fact Sheet on the President’s Export Control Reform Initiative,” April 


20, 2010, http://www.whitehouse.gov/the-press-office/fact-sheet-presidents-export-control-reform-initiative.  
4
 Unless otherwise noted, these comments use the terms “items,” “satellites,” “satellites and their components,” and 


“supporting ground systems” as shorthand for the phrases included in applicable legislation: “commercial satellites, 


satellite technologies, their components, and systems” and “satellites and related items.”  


 



http://www.sia.org/

http://www.whitehouse.gov/the-press-office/fact-sheet-presidents-export-control-reform-initiative





commercially be regulated as munitions. We are pleased that the Administration will provide 


Congress with its views on the national security aspects of this legislative requirement in their 


report requested by Section 1248 of the 2010 National Defense Authorization Act.  SIA looks 


forward to the release of the Sec. 1248 Report as a next step in updating and rationalizing 


regulatory controls in line with other revisions to the United States Munitions List (USML). We 


believe that such changes in legislation are absolutely essential to ensure the health of the U.S. 


space industrial base. 


 


While SIA does not at this time have comments on the descriptions of items of the 


Commerce Control List (CCL), we would like to offer a few general comments on how items on 


the CCL might be restructured into tiers of varying regulatory control. In its Federal Register 


notice, the Bureau of Industry and Security (BIS) offered the following tier definitions: 


 


1. Tier 1: (a) weapons of mass destruction (WMD); (b) WMD-capable unmanned delivery 


systems; (c) plants, facilities, or items specially designed for producing, processing, or 


using WMDs, special nuclear materials, or WMD-capable unmanned delivery systems; or 


(d) items almost exclusively available from the United States and which provide a 


critical
5
 military or intelligence advantage to the United States. 


2. Tier 2: items that are almost exclusively available from regime partners or adherents and 


provide a substantial
6
 military or intelligence to the United States, or make a substantial 


contribution to the indigenous development, production, use, or enhancement of a Tier 1 


or Tier 2 item. 


3. Tier 3: items that are more broadly available and provide a significant military or 


intelligence advantage to the United States or make a significant
7
 contribution to the 


indigenous development, production, use, or enhancement of a Tier 1, 2, or 3 item, or are 


otherwise controlled for national security, foreign policy, or human rights reasons.
8
  


 


While satellites and their components are the only category of items legislatively 


mandated to be treated as munitions, and thus are subject to control under the International 


Traffic in Arms Regulations (ITAR), some ground equipment used by satellite communications 


companies remains on the CCL. Specifically, this includes the network operations equipment 


that satellite communications companies use to manage the content which flows over their space-


based infrastructure, such as: modulators/demodulators, up/down-converters, amplifiers, noise 


blocks, feed systems, antennas, VSAT hubs, routers, switches, signal generators, and monitoring 


equipment.  


 


This type of equipment has no direct effect on the capacity of a country to develop 


WMDs or their delivery systems, nor does it contain technology that is sufficiently advanced as 


to provide a capability that would pose a serious threat to U.S. national security if not controlled. 


                                                 
5
 “Critical” is defined as providing a capability with respect to which the United States cannot afford to fall to parity 


and that would pose a grave threat to U.S. national security if not controlled. 
6
 “Substantial” is defined as providing a capability with respect to which the United States must maintain parity and 


that would pose a serious threat to U.S. national security if not controlled. 
7
 “Significant” is defined as providing a capability that could be reasonably expected to cause damage to U.S. 


national security if not controlled. 
8
 See Commerce Control List: Revising Descriptions of Items and Foreign Availability, 75 Federal Register 76665 


(2010). 







Much of this equipment is already present in tens of thousands of communications nodes across 


the world and is widely available in large quantities from a broad array of foreign countries. 


These countries include, among others: Australia, Germany, Italy, Germany, and the United 


Kingdom. The quality of the equipment available from these suppliers is generally competitive 


with that available from U.S. companies, and in some instances is actually more advanced due to 


export control-driven investments by foreign companies and governments. Because of its 


negligible national security impact and widespread availability, the equipment listed above does 


not, in our opinion, meet the criteria for listing on Tiers 1 or 2.   


 


In general, SIA believes that, for licensing purposes, technical information associated 


with the items on the CCL should be treated in the same forum as the item. If a specific item is 


moved from the USML to the CCL, or from one Export Control Classification Number (ECCN) 


to another within the CCL, or from one Tier to another on the Single List, we recommend that its 


associated technical data, including operating procedures, be moved to the new ECCN or Tier 


along with the item in question. 


 


SIA also believes that the goals of transitioning to a single, tiered, positive list might be 


supported by increasing the visibility of the Commodity Jurisdiction (CJ) process. The 


Department of State, through this process, has confirmed that many satellite-related components 


or ground system items are on the CCL. While the results of CJ determinations are not made 


public, SIA supports the inclusion on the CCL of the general parameters of those items 


confirmed to be subject to the EAR. This would have a number of beneficial effects, including a 


reduction in the number of redundant CJ requests and more complete information for use by 


companies when requesting export licenses.  


  


SIA notes that the different definitions of “technology” and “technical data” on the 


Commerce Control List and U.S. Munitions List increase the burden of compliance with these 


requirements, and urge that, during the process of creating the single list, specific attention 


should be paid to developing common definitions for these terms.  


 


Finally, SIA notes that according to the criteria for inclusion on Tiers 1, 2, and 3 as noted 


above, the international availability of an item should not be the sole governing criteria for 


determining the appropriate tier for an item. SIA believes that an item’s near-exclusive 


availability from the United States is not sufficient cause for placement in a higher tier of 


control. However, if an item is available from a broad range of international sources, the effects 


of stricter unilateral U.S. controls are likely to advantage foreign suppliers without affecting the 


proliferation of a technology to new destinations. Therefore, for some items, widespread 


international availability may be sufficient justification for placement in a lower tier of control. 


Furthermore, U.S. companies must be able to offer products, capabilities and technologies that 


exceed the international norm in order to be competitive.  


 


SIA thanks BIS for the opportunity to comment on the ongoing export control reform 


process, and would welcome further opportunity to do so if more detailed discussions would be 


of value. 


 


 







Respectfully Submitted, 


 


        
        


       Patricia Cooper 


       President 


       Satellite Industry Association 


       1200 18th Street N.W., Suite 1001 


       Washington, D.C.  20036 


 


February 7, 2011 
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From: "Goltz, Jim A," ~jim.goltz@retechsystemsllc.com~ 
To: PublicComments@bis.doc.gov 
Date: Wed, Feb 2, 201 1 6:35 PM 
Subject: FW: Notice of Inquiry-CCL 


Timothy lblooney 


Office of Exporter Services 


Regulatory Policy Division 


Bureau of Industry and Security 


Department of Commerce 


1401 Constitution Ave. NW 


Washington, DC 20230 


Dear Mr. Mooney 


We are pleased to provide the following comments regarding 
the Advanced notice of proposed rulemaking posted in the Federal 
Register on 12/16/2010 (Commerce Control List: Revising Descriptions of 
Items and Foreign Availability). 


Retech exports items with the following classifications: 
28226, 28227 &9B001. We do not have an issue with the description of 
the items on the CCL, other than 2B226. This category includes 
furnaces for the casting of equiax components. The most common 
application is the precision casting of turbine blades. As these blades 
can very well be used in jet or rocket engines, National Security is 
often cited as the reason behind license denials. The casting of these 
type blades are typically done in furnaces with a relatively small 
melting capability as the parts are , themselves, small. These 
furnaces are below 50kg melt charge capacity. Furnaces that have a 
capacity of 50kg or higher are used for casting blades that are much too 
large for these applications. The blades used in industrial gas 
turbines can be up to three feet long. As power generation equipment 
does not represent a national security risk we propose that furnaces 
with a melt capacity over 50kg be classified separately from furnaces 
with smaller capacities. The balance of the specifications are 
adequately descriptive and specific. 


We would like to comment on the tiers we believe these equipments should 
be placed within. The notice "...includes a request for comments on 
the degree to which a controlled item provides the United States with a 
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critical, substantial, or significant military or intelligence 
advantage". We do not believe that the equipment in question provides 
the U.S. with any military or intelligence advantage as it is produced 
in countries other than those listed in the notice as being part of 
existing control regimes (China and Russia). In addition there is no 
advantage since the items are routinely approved for export by nations 
included in the list (Germany and the LIK) to end users that have been 
declined when we have applied for licenses from the U.S. Government. 
Substantive information regarding this circumstance was provided in a 
letter dated November 2. 2009 to: 


Mr. Steven Claggett 


Director, Nuclear and Missile Technology Division 


Office of Nonproliferation Controls and Treaty Compliance 


We would be pleased to furnish you with a copy of the submission if it 
is not available to you. As a result we do not feel that the equipment 
should be on the CCL at all but as you have stated that removing items 
from the CCL is not a subject for this request it seems appropriate that 
the equipment be listed no higher than Tier 3. 


Thank you for the opportunity to comment on this issue 


James Goltz 


President 


Retech Systems LLC 


100 Henry Station RD. 


Ukiah, CA 95482 


707-467-292 1 


jim .goltz@retechsytemsllc.com 
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From: "Spriggs, Donald R." <Donald-Spriggsapas-technologies.com> 
To: PublicComments@bis.doc.gov 
Date: Mon, Jan 10, 201 1 4:25 PM 
Subject: "Notice of Inquiry - CCL 


Dear Mr. Mooney, 


We fully support the administration's Export Control Reform Initiative and a proposal to amend the list of 
export controlled items into three Control Tiers. Practically speaking for PAS Technologies and its 
aviation and power generation support services, we are of the opinion that the affected technology within 
our company would fall under Tier 3. We recognize that some judgment must be applied to the Tier 
classification, but if it can be shown (by documentation at the time a license is requested) that publically 
available (published, posted, or otherwise accessible) international prior art or process capability exists for 
a certain technology, then the classification is arguably Tier 3. 


From the standpoint of item descriptions insofar as they describe PAS products and technology we find 
them to be generally adequate if the above proviso is applied. 


Thank you. 


Donald Spriggs 
Chief Technical Officer 
PAS Technologies 


Donald Spriggs 
( PAS Technologies Inc. 
1234 Atlantic Ave. ( North Kansas City, Missouri 641 16 
T: (816) 556-5128 1 F: I Donald-Spriggsapas-technologies.com 
Visit our website at www.pas-technologies.com~http://www.pas-technologies.com~ 


CONFIDENTIALITY NOTICE: This email message and any attachments are for the sole use of the 
intended recipient(s) and may contain proprietary, confidential, trade secret or privileged information. Any 
unauthorized review, use, disclosure or distribution is prohibited and may be a violation of law. If you are 
not the intended recipient or a person responsible for delivering this message to an intended recipient, 
please contact the sender by reply email and destroy all copies of the original message. 


CC: TMOONEY@bis.doc.gov; Sandra-Keeneyapas-technologies.com 








 
 


 


February 7, 2011 


 


 


Mr. Timothy Mooney 


Office of Export Services 


Regulatory Policy Division 


Bureau of Industry and Security 


Department of Commerce 


1401 Constitution Avenue, NW 


Room 2705 


Washington, DC  20230 


ATTN: Notice of Inquiry-CCL 


 


 


Comments on Proposed Revisions to the CCL 


 


Mr. Mooney: 


 


We appreciate the opportunity to submit comments regarding the advance notice of proposed rule making 


titled Commerce Control List: Revising Descriptions of Items and Foreign Availability (Docket No. 


101112562-0577-01), as published in the Federal Register December 9, 2010. 


 


We offer the following comments for your consideration: 


  


 Recommend removing domestic crude oil (ECCN 1C981) from the CCL for the following reasons: 


 Since domestic crude oil was first regulated, a mature global oil supply market has developed, 


providing economic access to crude oil supplies 


 The U.S. is now capable of importing crude oil supplies from world markets and currently 


imports about half of its requirements 


 Only about one-half of one percent of domestic crude oil production is currently being 


exported (mostly to Canada and Mexico) 


 Regulation provides no assurance of adequate supply 


 


  


 


Very truly yours, 


 


 


 


Charles E. Pierce, Esq. 


Tax Counsel 


American Petroleum Institute 
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From: "William van Amerongen" Cwvanamel @irf.com> 
To: PublicComments@bis.doc.gov 
Date: 2131201 1 11 :40:27 AM 
Subject: Notice of Inquiry - CCL 


Bureau of Industry and SecurityIOffice of Exporter ServiceslRegulatory 
Policy Division 


In response to your request for comments in the Federal Register1 Volume 
75, Number 2361 Thursday, December 9, 2010, regarding Revisions to 
Descriptions of Items on the Commerce Control List and Foreign 
Ava~lability, International Rectifier Corporation (IR) submits the 
following information and commentary: 


IR is keenly interested in supporting the President's initiative to 
double US export sales in the next five years. As part of this 
initiative, IR believes that describing the items in the CCL in a more 
positive manner is a worthy step towards this goal. 


Specifically, one of IR's significant product offerings is 
radiation-hardened Metal Oxide Semiconductor Field Effect Transistors 
(MOSFET) designed to meet a variety of customer specific requirements in 
a broad array of civil and military applications. These are minor 
building block components. 


As a result of CJ 147-98C, dated May 12,2003, and the subsequent CCATS 
G031072, dated August 23, 2003, these MOSFETs are classified as either 
EAR99 or 9A004, depending upon the results of a performance test 
requirement only called out in the CCATS. If the MOSFETs test at 
greater than or equal to 500K rads SI total dose, then they are treated 
as 9A004. 


Since ECCNs are a basic element of the EAR for use in determining export 
compliance requirements we firmly believe that published ECCNs need to 
be as clear and positive as possible. The 9A004 ECCN needs revision to 
satisfy this need. Specifically, 9A004 states, 


"...All specially designed or modified components, parts, accessories, 
attachments, and associated equipment for "spacecraft" that have been 
determined by the Department of State through the commodity jurisdiction 
process to be under the licensing jurisdiction of the Department of 
Commerce and that are not controlled by any other ECCN on the Commerce 
Control list will be assigned a classification under this ECCN 9A004 ..." 
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The current ECCN wording creates a collective category of items subject 
to the ECCN without concomitant publication of any clear or positive use 
of objective criteria or directly applicable thresholds. Within this 
collective category, we believe it is much harder for the Commerce 
Department to make exceptions applicable to any single item covered by 
9A004 - largely because of the disparate nature and characteristics of 
items covered by the ECCN. 


Doubtless there is, or at least was, good reason that each of these 
items was classified as 9A004, but those reasons do not seem to be 
public knowledge and cannot therefore be readily appreciated or properly 
used by exporters not involved in the individual CJ process. Also, 
since the items are not subject to any other CCL ECCN, they would 
normally have been classified as EAR99, but for the unpublished decision 
of the Commerce Department. 


From IR's perspective as an exporter, the proposed de-construction of 
9A004 into those items collected for this CJ transfer process would be a 
more positive and practical approach. Upon deconstruction of 9A004, IR 
recommends that, should the Commerce Department decide that controlling 
radiation-hardened MOSFETs at levels greater than those for EAR99 
remains appropriate for the CCL, a positive list of objective criteria 
or thresholds be published and used to determine ECCN applicability. 
Such criteria in the case of our radiation-hardened MOSFETs could be 
those already existing at ECCN 3A001 (a) (I) or at USML category XV (d); 
or others as properly determined by this ECCN review process. 


Please direct any queries regarding this matter to the undersigned via 
return e-mail or by telephone @ 310-252-7020. 


William G. van Amerongen 


Director - International Trade Compliance 


Empowered Official 


CC: 
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From: "Brendan Godfrey" <brendan.godfrey@ieee.org> 
To: PublicComments@ bis.doc.gov 
Date: Wed, Jan 19, 201 1 5:30 PM 
Subject: Notice of Inquiry-CCL 


Thank you for the opportunity to comment on proposed Export Control reforms. 
As a faculty member, I have a strong interest in export control issues as 
they affect national competitiveness and, more directly, as they affect 
research-intensive universities. Here are my recommendations: 


. Exports should be restricted only when there is a compelling 
national security requirement to do so. A tiered positive control list 
makes good sense in this regard. Items generally available overseas never 
should be controlled here. 


. When national security considerations do require licensing before 
export, the licensing should be done expeditiously by a single office. 
Failure of the Government to act in a timely manner should constitute export 
approval 


. An interagency steering group should be established to formulate 
policies to guide the office mentioned in the preceding bullet and to hear 
appeals. 


. Deemed exports should be expressly included within a License 
Exception Strategic Trade Authorization, taking account of recommendations 
in the National Academy of Sciences report on this subject. The provisions 
of NSDD-189 should in no way be weakened. 
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. Clear definitions are important. For that reason, some colleagues 
and I developed the attached document. The ill-defined notion of 
"specifically designed for ..." should be eliminated. 







Harmonized Definitions for Review and Comment 


(a) "Technology" means specific information "required" for the "development." 
"production," or "use" of  a product. "Technology" includes "technical data" and 
"technical assistance." "Technology" does not include (i) general system descriptions, 
(ii) information on basic function or purpose of an item, (iii) information concerning 
general scientific, mathematical or  engineering principles commonly taught in schools, 
colleges, or universities, or  (iv) "publicly available" information. 


(1) "Inforrnufion" is a collection of related data or knowledge about a topic. 


(2) "fichniccil cissisfunce" may take forms such as instruction, skills training, 
working knowledge, and consulting services, and may involve the transfer of  
"technical data." 


(3 "Technicul t-lulci" may take forms such as blueprints. plans, diagrams, models, 
formulae, tables, software, engineering designs and specifications, manuals and 
instructions in written or electronic form. 


(4) "Developmenf " means all stages prior to serial production, such as design. design 
research, design analyses, design concepts, assembly and testing of  prototypes, 
pilot production schemes, design data. process of  transforming design data into a 
product, configuration design, integration design, or  layout. 


( 5 )  "Prodzrcfion" means all production stages, such as product engineering, 
manufacture, integration, assembly (mounting), inspection, testing, or  quality 
assurance. 


(6) "U.sem means operation. installation (including on-site installation), maintenance 
(checking), repair, overhaul. a n d  refurbishing. 


(7) "Required" as applied to "technology" or "software," relkrs to only that portion 
of "technology" or "software" that is peculiarly responsible for achieving or 
exceeding the controlled performance levels, characteristics or functions. Such 
"required" "technology" or "software" may be shared by difkrent  products. 


(b) "Product" is defined as a tangible commercial object that meets specific comnlercial 
objectives or has a direct link to a given application with respect to processes, services or 
methods. 


(c) "Publicly uvuiluble" means information which is generally accessible or available to the 
public from such sources as: 


(1 ) Through sales on the open market at public stores. newsstands, and bookstores; 


(2) Through subscriptions or electronic publications, "e-publications", available 







without restriction to any individual who desires to obtain or purchase l.he 
published information; 


(3) Through second, third, or fourth class mailing privileges granted by the U.S. 
Government; 


(4) At libraries or internet sites open or available to the public or from which the 
public can obtain documents; 


( 5 )  Through patents available at any patent office; 


(6) Through unlimited distribution at a conference, meeting, seminar, trade show or 
exhibition, generally accessible to members of the public who desire to obtain or 
purchase the information; 


(7) Through public release (i.e., unlimited distribution) in any form (e.g., not 
necessarily in published form), including posting on the internet on sites or 
through cloud computing databases available to the public, provided such release 
is performed by the owners of the information or with their permission and 110 
other publication limitations exist; 


(8)  Through instruction in catalog courses, archived online courses, and associated 
teaching laboratories of academic institutions; 


(9) As a product of "fi~ndamental research;" or 


(10) As "informational materials." 


(d) "Fundumenlul re.seurchH means basic and applied research in science and engineering, 
the results of which ordinarily are published and shared broadly within the scientific 
community. This is distinguished from proprietary research and fi-om industrial 
development, design, production, and product utilization, the results of which ordinarily 
are restricted for proprietary or national security reasons. 


( I )  "Bu.sic Resecrrch " means systematic experimental, computational, or theoretical 
work undertaken principally to acquire new knowledge of the fundamental 
principles of phenomena or observable facts, not solely directed towards a 
specific practical aim or objective but have cross-cutting applications. I t  includes 
all scientific and engineering study and experimentation directed toward 
increasing fundamental knowledge and understanding in those fields of the 
physical, engineering, computation 


(2) "Applied research " means the effort that (i) normally follows basic research, but 
may not be severable from the related basic research; (ii) attempts to determine 
and exploit the potential of scientific discoveries or improvelnents in technology, 







materials, processes, methods, devices, or techniques; (iii) and (iii) attempts to 
advance the state of the art by determining possible uses for the findings of basic 
research or to determine new ways of achieving some specific, predetermined 
objectives. 


(e) "Informational materitrls" means information stored on electronic, magnetic, optical, 
etched, or printed media; phonograph records reproducing in whole or in part, the content 
of printed books, pamphlets, and miscellaneous publications, including newspapers and 
periodicals; printed books, pamphlets, and miscellaneous publications including bound 
newspapers and periodicals; children's picture and painting books; newspaper and 
periodicals, unbound, excluding waste; music books; sheet music; calendars and calendar 
blocks, paper; maps, hydrographical charts, atlases, gazetteers, globe covers, and globes 
(terrestrial and celestial); exposed and developed microfilm reproducing, in whole or in 
part, the content of any of the above; exposed and developed motion picture film or 
videotape and soundtrack; compact disks, CD ROMs, digital video disks, artworks, and 
news wire feeds; and advertising printed matter exclusively related thereto. 


Notes: 


No/e I :  "7'echnicul datu " includes computing code or soft~lare scripts that crpprosimate datcr.set.s 
through the use of scientific or engineering equations only when they represent publicly 
a~~ailable scientific or engineering.firmulae in,form and structzrre. 


Note 2: "Public relea.se" incllrtles .slrbmis.sion of'ptrpers to domestic or,fi)reign editors or 
reviewers c$journal.s, or to orgtrnizers of' open conferences or other open gatherings. lvi/h /he 
understanding that the papers ~vill  be made plrblicly avcrilable if:fuvorcrbly received 


Note 3: Posting on an intranel /ha/ is no/ generally trvailable to the pzrblic does no/ muke 
information publicly available. 


Note 4: Publicly available patent information includes thtr/ contained in cr ptrtent application 
preptired wholly,from,fbreign-origin technical data where /he trpplication is being sent to the 
,foreign inventor to he executed and returned to the United S/tr/es,fi,r .subset~lrent,filing in the 0.S. 
Paten/ trntl Trademtrrk Office; contained in a patent applictr/ion, or an trmendment, modificcrt ion, 
supplemen/ or division q f  an application, and authorized,fbr,filing in u.fi,reign country in 
accordant-e wi/h /he reglrlations qf'the Patent and Trademtrrk Office, 37 C'FR prrrt 5; or 
conttrinetl in upu/en/  trpplication when sent to a foreign colrn~ry b<fi)re or wtirhin six months 
afier /he filing q f  a Unired States patent applica t ion,for the purpose of' obtaining the signature of ' 


an invenror who was in the United States when the invention was made or who is LI co-inventor 
with aperson residing in the United States. 


Note 5: "Publication" includes /he production of information.fOr the purposes ~ fpub l i c  
dissemination that is stored on elec/ronic, magnetic, optical, etched, or printed media .sz~ch 11.s 


paper, periodicals, technical journtrls, repor/.s. 








 


 


February 7, 2011 


 
Mr. Timothy Mooney 
Office of Exporter Services, Regulatory Policy Division 
Bureau of Industry and Security 
U.S. Department of Commerce 
1401 Constitution Avenue, N.W., Room 2705 
Washington, DC 20230 
ATTN:  Notice of Inquiry – CCL 
 
PM/DDTC, SA–1, 12th Floor, 
Directorate of Defense Trade Controls, 
Office of Defense Trade Controls Policy 
ATTN: USML – Positive List 
Bureau of Political Military Affairs 
U.S. Department of State 
Washington, DC 20522–0112 
 


Re: Request for Public Comment on (i) Commerce Control List: Revising 
Descriptions of Items and Foreign Availability (75 Fed. Reg. 76,664) and 
(ii) Revisions to the United States Munitions List (75 Fed. Reg. 76,935) 


 


Ladies and Gentlemen: 


 The Semiconductor Industry Association (“SIA”) is the premier trade association 
representing the U.S. semiconductor industry.  Founded in 1977 by five microelectronics 
pioneers, SIA unites over 60 companies that account for nearly 90 percent of the 
semiconductor production of this country. 


SIA is pleased to comment on the proposed rulemakings of the U.S. Department 
of Commerce and U.S. Department of State on the Commerce Control List (“CCL”) and 
the U.S. Munitions List (“USML”) respectively.  Because the Requests for Public 
Comment are closely related, SIA is responding to both Departments in a single 
submission.   


SIA maintains that the reform initiative launched by the President and conducted 
under the auspices of the National Security Council (“NSC”) is important and timely and 
urges the Administration to move expeditiously to complete it.  As the President himself 
said in his recent State of the Union Address, “We need to export more of our goods.  
Because the more products we make and sell to other countries, the more jobs we support 
right here in America.”  The export review and approval process has become so 
duplicative and sclerotic that the U.S.’s high technology manufacturers have become 
seriously disadvantaged in the international marketplace.  Technology innovation and 
competition in the semiconductor industry is global and relentless.  A delay in bringing a 
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product to market can mean lost sales and result in a company falling behind foreign 
competitors who do not face the same export-related administrative delays.  The U.S. 
export control system often handicaps U.S. companies while providing little or no 
appreciable benefit to national security. 


As a representative of the semiconductor industry as a whole, SIA will address the 
export control treatment of semiconductors or integrated circuits generally, leaving the 
treatment of particular devices along with accompanying foreign availability to individual 
companies.1  Because integrated circuits and semiconductors present a special case with 
respect to an export control list, SIA will not directly comment on the criteria the U.S. 
Government has established to distinguish the types of end items that should be 
controlled at different levels for different types of destinations, end-uses and end-users.   


Instead, SIA’s comments will focus on the appropriate treatment of components 
and bringing a common structure to the CCL and the USML.  The adoption of common 
structural principles for the treatment of semiconductor components will be a step toward 
clear and positive listing of integrated circuits based on objective criteria and facilitate 
the consolidation of the USML and CCL into a single, positive control list.   


Principles Applicable to Export Controls 


Despite the proposed rulemakings’ attempt to confine the scope of the comments 
to control lists, SIA believes it is useful to begin a consideration of control lists by 
reiterating the principles that should inform any comprehensive reexamination of export 
controls: 


 Concentrate on those items that have strategic significance to U.S. security 
interests.  A vast array of items can make some limited contribution to 
military utility or create some degree of national security risk.  For reasons 
of effectiveness, economic and technological cost and sheer practicality, 
export controls should not attempt to restrain broadly such relatively 
benign items.  Instead, an effective export control system should address 
only those end items that have the potential to provide significant military 
advantage or can be a strategic differentiator. 


 Do not attempt to restrict those items that by volume or distribution are 
not susceptible to control.  Such efforts are futile and counterproductive.  
Consistent with this principle, export control reform should not result in 
more stringent restraints on items than those in place today.  


                                                 
1  SIA’s comments are directed to national security controls, including considerations relating to 
anti-terrorism, weapons of mass destruction, missile technology, regional stability, firearms and crime 
control.  Export controls for foreign policy or short supply will not be addressed as they pertain to special 
and variable circumstances that do not necessarily depend upon the content of the CCL and the USML. 
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 For all but the most dangerous munitions, do not impose export controls in 
the face of foreign availability or capability. 


 Establish control lists that set forth precise, objective and positive criteria 
with respect to items subject to control.  Amending the CCL and the 
USML to set forth such criteria is a primary objective of the current 
rulemaking; SIA strongly supports this effort. 


 Simplify the licensing process (e.g., license applications, commodity 
justifications, classification request, advisory opinions, etc.) to maintain 
efficiency, transparency and predictability. 


 Maintain a balance between national security interests on one hand and 
foreign trade and the U.S. economy on the other so as not to undermine 
unnecessarily the competitiveness of U.S. industry and its ability to 
provide the global technology leadership upon which U.S. defense forces 
depend.  


 Seek to apply export controls on a multilateral and uniform basis. 


The above principles are universal and should apply to all aspects of export 
controls, including revising the lists of controlled items. 


In addressing export controls applicable to semiconductors for integrated circuits, 
it should be kept in mind that the underlying technology and the most advanced 
applications are now driven mainly by consumer products.  While utilizing 
semiconductor technology, the defense sector accounts for only a small fraction of U.S. 
semiconductor output and military items rarely utilize the most advanced semiconductor 
technology.  By being able to maintain a global leadership position, the U.S. 
semiconductor industry helps to assure that the United States and its allies will not fall 
behind other nations in information technology that is relevant to national security.   


Principles Applicable to the Treatment of Integrated Circuits on a Control List 


In addition to principles of general applicability, the listing of integrated circuits 
for purposes of export control should be derived from the special features or 
characteristics of integrated circuits.  On this basis, two principles should apply to the 
classification of integrated circuits:  


1. Component Treatment:  An integrated circuit should be classified in a 
subsidiary category to the end item in which it is incorporated; it should 
not be listed in its own right but only as a component of an end item. 


2. Control Criteria:  An integrated circuit component should have to meet 
two criteria to qualify for control pursuant to a control list:   
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(i) it is an application specific integrated circuit ("ASIC") and is not a 
general purpose or general commercially applied component; and  


(ii) it has identifiable technical parameters that are peculiarly 
responsible for the features that produce the military advantage or 
national security sensitivity in the end item in which the integrated 
circuit is incorporated. 


Component Treatment 


An integrated circuit is the most fundamental of electronic components.  It is the 
smallest, irreducible building block for electronic systems.  Although highly complex to 
produce, the essential operation of an integrated circuit is relatively simple – the 
switching of an electric current.  Integrated circuits require an electrical current and a 
connection to other devices or components.  In general, integrated circuits act upon some 
form of input (e.g., digital or analog signals or software instructions) and send output to 
other devices (e.g., a display, amplifier or other electronic component).  This fundamental 
functionality of an integrated circuit is devoid of a military or munitions character. 


The small size of an integrated circuit means that it is not generally susceptible to 
modification.  Because the design and circuitry of an integrated circuit is burned into a 
material, typically silicon, and is tightly packaged, it is difficult to divert functions of an 
integrated circuit to unintended uses.   


Integrated circuits come in a large number of forms that facilitate or contribute to 
a growing number of activities or applications, e.g., monitoring, communicating, storing, 
controlling, modifying, protecting, etc.  The semiconductor content of electronic systems 
has also steadily increased over the last decades.  As a result, each form or type of an 
integrated circuit covers a broad array of devices.   


Lastly, integrated circuits are necessarily components.  Integrated circuits have no 
utility or impact standing alone.  In other words, they can serve only as components to 
other items.  Their functionality and impact depend entirely upon the item to which they 
are connected or incorporated.   


In these circumstances, where integrated circuits are small, dedicated ingredients 
that can have wide-ranging applications, logic and practicality call for focusing controls 
on the end item incorporating integrated circuits and not on the integrated circuits 
themselves.  The derivative nature of integrated circuits means that they should not be set 
forth on a control list as independent defense articles or end items, but instead should be 
identified only in connection with the end items, systems, accessories or equipment in 
which they are incorporated.  
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Control Criteria 


After identifying components with their end items, clear and objective criteria are 
needed to distinguish those components that warrant control, and hence should be listed, 
from those that do not warrant control.  Once again, the connection between the 
component and the end item is crucial.  Both of SIA's proposed control criteria sharpen 
the relationship between an integrated circuit component and the basis of control for the 
related end item.   


First, the integrated circuit should be specific to the end item (2.(i) above).  Like 
the end item which itself should be distinguishable from other end items, the integrated 
circuit component should be distinguishable from components that also serve other end 
items.  In the semiconductor industry, this distinction is well established and understood.  
It is defined by ASICs or custom integrated circuits on the one hand, and “general 
purpose” or “general commercially applied” integrated circuits on the other.   


An ASIC or custom integrated circuit serves a specific application, and, hence, 
has a compelling connection to the end item.  The characteristics of an ASIC assure that 
there will be a distinct relationship between the integrated circuit component and the end 
item.  In this regard, the longstanding definition of the JEDEC Solid State Technology 
Association for an ASIC is appropriate and should be used in connection with export 
control lists: “An integrated circuit developed and produced for a specific application or 
function and for a single customer.”  This definition captures a custom integrated circuit 
developed or produced to conform to a single customer's unique requirements.  By 
utilizing existing industry terminology, exporters will have a clear basis upon which to 
classify an integrated circuit component.   


In contrast, a general purpose integrated circuit is capable of being incorporated 
or utilized in more than one application.  Similarly, a general commercially applied 
integrated circuit is, in fact, utilized in more than one application.  “General purpose” is a 
standard term used in the semiconductor industry.  “General commercially applied” is 
also a well understood term by exporters as a result of its usage by the Wassenaar 
Arrangement.  If an integrated circuit is general in nature, there should be no justification 
to restrict its export.   


The second control criterion (2.(ii) above) for the determination of the control 
status of an integrated circuit component should be the contribution that the ASIC makes 
to the function or features that cause the end item to be controlled.  An integrated circuit 
component should be captured on a control list only if it is peculiarly responsible for 
enabling a military advantage or national security sensitivity of an end item as described 
in and through the objective criteria of the control list.   


 With respect to a component, "peculiarly responsible for" means a direct and 
proximate causal relationship that is a central, special or exclusive cause of a controlled 
feature or function (i.e., the objective technical criteria) of the end item in which the 
component is incorporated.  Peculiarly responsible for is more than a necessary or 
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contributory cause.  Instead, peculiarly responsible for is so closely and particularly 
connected to the controlled feature of the end item that a control status is justified for the 
component.  


 For example, suppose the controlled feature of an automobile is the ability to 
attain a speed of 300 mph.  The radio is a component of the automobile but makes no 
contribution whatsoever to the speed of the automobile.  The radio should not qualify as a 
controlled component.  The tires are components that are essential to the automobile's 
movement and they do contribute to the achievement of a speed of 300 mph.  But the 
tires do not provide the core capability or distinctly enabling contribution that accounts 
for the automobile reaching the 300 mph level.  Even though they are “capable of” 
contributing to the automobile travelling at 300 mph, the tires should not qualify as a 
controlled component.  In contrast, the engine, creates the power, particularly and 
directly, to enable the automobile to travel at a speed of 300 mph.  The engine, therefore, 
is the component which provides the special, control capability that is peculiarly 
responsible for achieving the controlled speed of 300 mph.  The engine should qualify as 
a controlled component.   


By imposing a strict criterion related to the controlled technical parameters of the 
end item, ASICs that provide benign functions that are separate from or contribute only 
indirectly to the national security features of an end item, such as routine communications 
or memory capabilities, will not be captured as controlled components.  See Exhibit 1 for 
examples of control determinations for integrated circuits on the CCL and the USML. 


Application of the second control criterion will also assure that the control of an 
ASIC component is based on the function or the utility of the integrated circuit as it 
relates to the controlled features of an end item, not the form or fit of the integrated 
circuit.  While end items have many specific requirements for components, including 
size, weight, pin-count, buses and connectors, these requirements are usually related to 
form and fit, and do not capture the actual function of the component. 


If an integrated circuit component cannot meet these two control criteria, that is, it 
is a general purpose device or its technical parameters are not peculiarly responsible for 
the features or functionality that is the basis of control for the end item, the integrated 
circuit should not be captured by a control list. 


SIA’s recommended changes to the treatment of components on the control lists 
are consistent with the principles of the overall export reform effort and the 
Administration’s interest in making the two control lists more positive.  By linking an 
integrated circuit component to the end item in which it is incorporated, and in particular 
to the objective criteria of the end item that has led to the end item’s inclusion on a 
control list, an exporter who understands the technical parameters, characteristics and 
capabilities of an ASIC component ordinarily will be able to determine its export control 
classification and jurisdictional status without having to consult the U.S. Government for 
an interpretation. 
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Recommended Structure for Revised U.S. Munitions List 


With respect to integrated circuits, SIA generally supports the existing structure of 
the USML, that is, a structure made up of categories of end items (defense articles) each 
of which has a subcategory for components thereof.  With a few notable exceptions, 
components are not classified as defense articles.  


The two new criteria SIA proposes for integrated circuits could be readily 
incorporated into the USML.  Application of the criteria would not require extensive 
effort to identify those integrated circuits for defense articles that qualify as components 
on the USML.  Indeed, exporters would be able to measure integrated circuits under well 
established industry standards and in a manner that captures the critical contributions that 
a component makes to a defense article.  


In keeping with this structure, the current qualification for components of most 
defense articles – i.e., “specifically designed or modified” for a particular defense article 
– should be deleted.2  For integrated circuit components, the qualification should be 
replaced by the two criteria proposed by SIA. 


a. Deletion of certain radiation hardened integrated circuits 


The structure of the USML is generally consistent in listing individual end items 
and a related subcategory of certain components thereof.  The single and major exception 
where integrated circuits are listed as defense articles or end items is with respect to 
certain integrated circuits that meet specified radiation hardness criteria.  These integrated 
circuits are listed independently as defense articles in Category XV(d) of the USML.  
This listing should be eliminated since integrated circuits should qualify for listing only 
as components to a particular end item.3  


b. State Department Guidelines for list review 


Several of the guidelines contained in the State Department Notice of Proposed 
Rulemaking are useful in moving towards an improved USML.  Describe listed items in a 
“positive way” with “objective criteria or thresholds” is a constructive guideline that 
comports with the principles that SIA is advocating. 


                                                 
2  The U.S. semiconductor industry favors clear and defensible criteria in classifying items on a 
control list.  At the same time, it should be emphasized that SIA member companies have had little 
difficulty applying the terms “specifically designed” and “specially designed” with respect to controls on 
integrated circuit components.  Any difficulties arising from the use of these terms have been due to 
flagrant distortions of the meanings of these terms by others.  Thus, specially designed has been construed 
to mean merely “designed for,” or worse, “capable of” (see US v. Lachman, 387 F.3d 42 (1st Cir. 2004), p. 
52).  These interpretations have stripped the terms of any useful or recognizable meaning. 
3  It should be pointed out that the parameters for radiation-hardened microelectronic circuits set 
forth in USML Category XV(d) will need to be revised in the very near future, as they have been from 
time-to-time in the past, to prevent general purpose, civilian devices from being captured under munitions 
controls.  
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SIA must, however, take issue with several particular aspects of the guidelines.  
The call to avoid generic labels such as "components" is ill advised with respect to 
integrated circuits.  It ignores reality and dismisses the most direct way to segregate those 
integrated circuits that may merit control from those that do not.  Integrated circuits are, 
in fact, subservient and secondary to the defense articles in which they are incorporated.  
An acknowledgement of this threshold and derivative status is essential to a proper listing 
of integrated circuits.   


SIA fully supports an approach that “de-emphasizes the significance of ‘form’ or 
‘fit’ in determining whether an item is USML-controlled and focuses more on its 
functions, capability, performance, or characteristics.”  Form and fit do not yield military 
advantage or performance or capability of national security sensitivity.  But neither do the 
performance or capability of an integrated circuit in the abstract, that is, apart from 
performance or capability in an end item to which national security sensitivity attaches.  


The example set forth in the State Department notice of an integrated circuit that 
is controlled on the CCL because it falls within the technical description of ECCN 3A001 
is insufficient.  To be sure, control should not be determined simply on the basis of 
design or modification.  But if it cannot, in fact, function in an end item that is controlled 
for military end use or national security sensitivity, then an integrated circuit should not 
be controlled regardless of its technical capabilities.  The two should go together: the 
capabilities of the integrated circuit and the capabilities of the controlled end item. 


Under the proposed SIA principles, the component is tied to the end item and 
control is based on the technical dimensions of the integrated circuit that account for the 
controlled features of the end item.   


Finally, attempting to control integrated circuits on the basis of “types” of devices 
presents a highly tenuous connection to national security.  Memory devices, compound 
semiconductors, field programmable devices, microprocessors, DSPs, etc., do not yield 
clear technical parameters that are obviously connected or sensitive to national security.  
Far simpler and more straight-forward is to focus on the end item and the application 
specific features that generate functionality that is of national security sensitivity.  


c. Appropriate tier for integrated circuit components  


The State and Commerce Departments’ notice of proposed rulemaking sets forth 
criteria for placing an item into one of three tiers based, in part, on whether an item can 
provide a “critical,” “substantial” or “significant” military or intelligence advantage or 
contribute to the indigenous development, production, use or enhancement of a Tier 1, 
Tier 2 or Tier 3 item.  The terms “critical,” “substantial” and “significant” while differing 
in degrees of severity remain highly subjective, undermining the attempt to create a 
system based on objective criteria.  Attempting to assess an item on the basis of whether 
it has an impact on “a program or policy directly related to the national security” or on 
“scientific or technological developments relating to national security” is too vague to be 
meaningful.  
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Instead, SIA would urge the criteria for the three tier approach to be as follows: 


 Tier 1 should be reserved for the few items of vital national importance 
such as weapons of mass destruction; 


 Tier 2 should be reserved for defense articles and munitions items set forth 
on the USML; and 


 Tier 3 should be reserved for dual-use items set forth on the CCL.   


Both the State and Commerce Department notices also seek comment on what tier 
of the respective control lists an item should be classified. 


While integrated circuits can make an important contribution to the functionality 
of an end item, they make a far less significant contribution than the end item itself and 
rarely merit the level of control of an end item.  As a general matter, integrated circuits 
meeting the SIA criteria should qualify at least one tier below the tier in which the end 
item is classified.  Thus, SIA recommends that integrated circuits, as components, should 
be placed no higher than Tier 3 in both a revised USML and CCL.  


d. “Bright line” between control lists 


The Administration seeks to create a "bright line" between the USML and the 
CCL in order to clarify jurisdictional determinations and reduce uncertainty.  Over the 
decades, SIA has consistently endorsed the traditional standard for placing items on the 
munitions list:  The item is "inherently military in character."  When properly applied, 
this standard can appropriately define an item for the USML, a list that was to cover 
"arms, ammunitions or implements of war."  The USML was intended for articles of war 
and subsequently modified to be "defense articles."  Using "inherent military character" 
as the standard, it is quite feasible to measure various dimensions of an item to determine 
if it should be placed on the USML.4 


Inevitably, there are gray areas and ambiguities in applying an inherent military 
character standard.  But no reasonable application of this standard could elevate a mere 
integrated circuit to the status of an item that is inherently military in character.  For 
integrated circuits there is a bright line between the USML and the CCL and that bright 
line would preclude any integrated circuits from being listed as defense articles on the 
USML.  The desirability for such a bright line with respect to integrated circuits is all the 


                                                 
4  Problems with jurisdictional determinations for the USML were greatly compounded when in 
1993 the International Traffic and Arms Regulations were amended to eliminate the inherent military 
character standard and replace it with a policy standard that, among other things, included that significant 
military applicability made control on the munitions list "necessary."  By introducing discretionary policy 
elements into the qualifying standard, any objective definitional limits to the jurisdictional determination 
were eliminated. 
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more reason that any integrated circuit should be relegated at most to a subcategory of 
components with respect to the USML. 


Recommended Structure for Revised Commerce Control List 


The CCL should likewise be revised to treat components as a related category 
under the listing of end items.  This will require more extensive amendment than that 
required for the USML.  In particular, CCL Category 3 should be extensively amended. 


Currently, ECCN 3A001.a broadly controls “General purpose integrated circuits” 
without regard to: (i) the particular end item to which the integrated circuits is associated; 
(ii) the particular application to which the integrated circuits is tied; or (iii) whether any 
specified technical parameters bear a compelling relation to controlled features or 
functionality of end item.   


CCL Category 3 should be revised to set forth only particular electronics end 
items that are controlled, much like USML Category XI.  Identification of controlled end 
items should be based on inherent military character and functionality relating to national 
security sensitivity.  In particular, ECCN 3A001.a should eliminate individual, general 
purpose, integrated circuits set forth therein and broadly distributed in “subcategory A.”  
Instead, identification and control of such integrated circuits should be based on their 
inclusion in a particular end item and their qualifying under the two criteria for control of 
integrated circuits proposed by SIA.  


This change is wholly consistent with the principles of the export reform effort 
and the Administration’s interest in making the control lists more focused and positive.  
By linking an integrated circuit component to the end item in which it is incorporated, 
and in particular to the objective criteria of the end item that has led to the end item’s 
inclusion on the CCL, the Commerce Department will gain a much stronger nexus 
between the control of integrated circuits and national security sensitivity.  At the same 
time, an exporter will be better able to determine the export control classification of an 
integrated circuit.   


Software 


Software for the development or production of an integrated circuit component 
should be controlled only if it is related to objective criteria for the end item in which an 
integrated circuit component is incorporated.  That is, the software must be (i) peculiar to 
an ASIC component for the end item and not be a general commercially applied 
component and (ii) peculiarly responsible for enabling the feature of the ASIC that is 
directly related to an end item’s control criteria.   


Technology and Technical Data 


Like software, technology and technical data for the development and production 
of an integrated circuit component should be controlled only if it is (i) peculiar to an 
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ASIC component for the end item and is not a general commercially applied component 
and (ii) peculiarly responsible for enabling the feature of the ASIC that is directly related 
to an end item’s control criteria.   


* * * 


Foreign Availability of Semiconductor Manufacturing Equipment and Integrated 
Circuit Components 


In keeping with the basic principles that should inform the reexamination of 
export controls, the U.S. Government should not (i) attempt to restrict the export or 
reexport of those items that by volume, distribution or foreign manufacturing capability 
are not susceptible to control; and (ii) impose export controls in the face of foreign 
availability.   


In its request for comments, BIS specifically seeks information regarding the 
availability of items listed on the CCL from outside of the United States and its close 
allies.  It is clear that the capability to design and manufacture the semiconductor 
components described under CCL Category 3 (and Category 5) exists in many countries 
outside of the United States and its close allies.  Indeed, every year, an increasing number 
of foreign companies in countries such as Taiwan and the People’s Republic of China 
(“PRC”) are able to manufacture semiconductor products at advanced technology nodes.  
This reality provides a concrete and immediate basis upon which to extensively amend 
CCL Category 3 such that general purpose and general commercially applied integrated 
circuit components are classified as EAR99.  


Semiconductor equipment and materials (“SEM”) used to manufacture integrated 
circuit components are globally available, particularly from a number of companies in 
Europe and Asia.  Indeed, due to the wide availability of SEM, foreign semiconductor 
foundries, including those in the PRC, can fabricate highly advanced integrated circuits 
without using any U.S.-origin manufacturing equipment or technology.5  In fact, 
numerous countries are home to fabrication facilities (“fabs”) and foundries capable of 
producing integrated circuits on 300 mm wafers, the most advanced wafer size currently 
used domestically.  See Exhibits 2 and 3.   


Moreover, many of these same foreign fabs and foundries can produce integrated 
circuit feature sizes at or below 65 nm.6  See Exhibit 4.  Feature size is an important 


                                                 
5  EE Times reported that the Beijing's Institute of Computing Technology has developed an 
indigenous eight-core “Godson” processor which runs at up to a gigahertz and consumes 40W of power.  
The newest Godson processor was reportedly developed using 65 nm process technology from 
STMicroelectronics, an Italian-French company headquartered in Geneva, Switzerland.  The 300 mm2 
Godson reportedly performs 128 gigaflops.  Rick Merritt, “China's Godson MPU aims for 28-nm,” EE 
Times, August 25, 2010. 
6  According to the US-Taiwan Business Council, Taiwan Semiconductor Manufacturing Co Ltd 
(“TSMC”) will begin mass producing chips with its 28 nanometer (nm) process technology in the fourth 
quarter of this year and says it has a number of customers readying 71 chip designs for the technology.  US-
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factor in the production of integrated circuit components, since the smaller the feature 
size, the more transistors can be fit in the same amount of space.  This typically results in 
integrated circuit components of smaller size, which cost less to manufacture in volume 
production and have better performance.  


The semiconductor foundries found throughout the world are equipped to produce 
“on-demand” for third party chip designers.  Rather than manufacturing and selling their 
own devices, foundries receive production orders from around the world and implement a 
manufacturing process optimized to fit a customer’s needs.  These foundries are highly 
flexible from a manufacturing and technology standpoint and able to accommodate the 
manufacture of products of many and varied applications. 


Similarly, design capability and tools are dispersed widely throughout the world.  
Semiconductor design cell libraries are freely available both inside and outside the United 
States.  Standard cell libraries are used by designers to create the digital-logic features of 
an integrated circuit component.  In June 2009, EE Times-China conducted a survey of 
companies in the PRC involved in integrated circuit design.  The survey concluded that 
81 percent market their own brand of integrated circuits; 62 percent are primarily 
involved in ASIC designs; and 87 percent employ foundry services.7  In short, advanced 
design capability is no longer restricted to the United States.  In fact, the gap between the 
SEM technology found in the United States and that found around the world has been 
rapidly shrinking.  See Exhibit 5.  Many countries now have SEM technology the equal 
of that used by U.S. companies.   


The widespread foreign availability of semiconductor design and fabrication 
capabilities means that semiconductor devices do not have the strategic significance they 
once had and are no longer worthy of existing levels of constraint.  Most semiconductor 
devices are widely produced outside the United States and should not be placed on any 
control list.  


Export Control Reform as it Relates to Multilateral Treaty Obligations. 


SIA recognizes that reforming the export control system with respect to 
components may in some instances be in conflict with Wassenaar Arrangement controls 
or other multilateral obligations of the United States.  SIA’s position is that the NSC’s 
export control reform effort should first seek to craft a viable export control system in 
keeping with U.S. national security needs.  If export control reforms conflict with multi 
national obligations, the United States should then seek to adjust such obligations so as to 


                                                                                                                                                 
Taiwan Business Council, Semiconductor Report Third Quarter 2010, pp. 10-11.  TSMC has also 
reportedly announced that it will spend $803.76 million of next year’s capex budget on research and 
development on 28 nm, 22 nm, and 14 nm technologies, while exploratory work on 10 nm and 7 nm 
technologies will begin in 2011.  Id., p. 11. 
7  Survey available at: http://www.eet-
china.com/STATIC/PDF/200909/2009_ICDH_Survey_ENG.pdf. 
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be able to implement a sound export control system rather than refrain from identifying 
needed changes because of prior commitments.   


 SIA appreciates the opportunity to comment on the proposed regulatory change 
and looks forward to continuing its cooperation with the U.S. Government on this 
subject.  Please feel free to contact the undersigned or SIA’s counsel, Clark McFadden of 
Dewey & LeBoeuf LLP, if you have questions regarding these comments.  


 
 


  
Cynthia Johnson 
Co-Chair, SIA Trade Compliance Committee 
 


David Rose 
Co-Chair, SIA Trade Compliance Committee 
 


 


DC1322369.25 







Exhibit 1.a - Example of Treatment of Semiconductor 
Components on Revised Control Lists


Category XI – Military Electronics
A.  Equipment, Assemblies, and Components Thereof
* Technical parameter needed to determine which are controlled under ITAR.
1.  Military electronic systems as follows:


a.  (T2) Underwater sound systems used for detection, identification, or tracking with any of the following:
i.    Transmitting frequency thresholds below xxx KHZ and sound pressure levels above xxx dB*;
ii.   Ability to automatically track moving targets xxx*; or
iii.  Pulse formation other than continuous wave or frequency modulation xxx *.


Component 1 is a general purpose 
or general commercially applied 
microcontroller that is used in 
numerous end-items and 
applications. 


While it is incorporated in the military 
sonar device, it does not qualify as a 
controlled component under the 
USML because it is not an 
application specific integrated circuit 
(ASIC), that is, it is not tied in a 
meaningful way to the application or 
function of the sonar device.  It is 
also a general commercially applied 
component.


Component 2 is an ASIC that 
transmits the output of a sonar device 
to a display.


While Component 2 is an ASIC, it is 
not peculiarly responsible for enabling 
the objective criteria set forth under 
Category XI.A.1.a which provide 
military advantage to the sonar 
device and, therefore, does not 
qualify as a controlled component 
under the USML.  


Three semiconductor components are incorporated in an sonar device which is classified as 
controlled equipment in USML Category XI.A.1.a.


Component 3 is an ASIC that 
enables a sonar transducer to 
transmit at frequency thresholds 
below xxx KHZ and at sound 
pressure levels above xxx dB.


Component 3 is peculiarly 
responsible for enabling the objective 
criteria under Category XI.A.1.a.i that 
provide military advantage to the 
sonar device and, therefore, qualifies 
as a controlled component under the 
USML.  







Exhibit 1.b - Example of Treatment of Semiconductor 
Components on Revised Control Lists


CATEGORY 6 - SENSORS AND LASERS
6A001 Acoustic systems, equipment and components, as follows (see List of Items Controlled).
A.  Equipment, Assemblies, and Components Thereof


a.1.e. Active individual sonars, specially designed or modified to detect, locate and automatically classify 
swimmers or divers, having all of the following:


a.1.e.1. Detection range exceeding 530 m;
a.1.e.2. Positioning accuracy of less than 15 m rms (root mean square) when measured at a range of 530 


m; and
a.1.e.3. Transmitted pulse signal bandwidth exceeding 3 kHz;


Component 1 is a general purpose 
or general commercially applied 
microcontroller. 


While it is incorporated in the sonar 
device, it does not qualify as a 
controlled component under the CCL 
because it is not an application 
specific integrated circuit (ASIC), that 
is, it is not tied in a meaningful way to 
the application or function of the 
sonar device. It is also a general 
commercially applied component.


Component 2 is an ASIC that 
transmits the output of a sonar device 
to a display.


While Component 2 is an ASIC, it is 
not peculiarly responsible for enabling 
the objective criteria set forth under 
ECCN 6A001.a.1.e  which provide 
national security sensitivity to the 
sonar device and, therefore, does not 
qualify as a controlled component 
under the CCL.  


Three semiconductor components are incorporated in a sonar device which is classified as 
controlled equipment under ECCN 6A001.


Component 3 is an ASIC that 
enables a sonar transducer to 
transmit a pulse signal bandwidth 
exceeding 3 kHz.


Component 3 is peculiarly 
responsible for enabling the objective 
criteria under ECCN 6A001.a.1.e.3 
that provide national security 
sensitivity to the sonar device and, 
therefore, qualifies as a controlled 
component under the CCL.  







Exhibit 2.a - Locations of 300 mm Wafer Fabs


EUROPEEUROPE
* GlobalFoundries Fab1 (’06)
* Crolles2 (’03)
* Intel Fab24 (’04)
* Qimonda SC300 (’01)


JAPANJAPAN
* Matsushita Uozu (’05)
* Renesas Fab2 (’01)
* Renesas Fab3 (’03)
* Sony Kyushu (’02)
* Sony Fab 2 (’04)
* Toshiba Oita (’04)
* Toshi/SanDisk Fab3 (’05)
* Toshi/SanDisk Fab4 (’07)
* Elpida E300 (’03)
* Elpida E200 (’07)
* NEC Yamagata (’04)
* Fujitsu Fab No.1 (’05)
* Fujitsu Fab No.2 (’07)
* Spansion SP1 (’07)


TAIWAN TAIWAN 
* Inotera Fab1 (’04)
* Inotera Fab2 (’07)
* Nanya Fab3 (’07)
* Powerchip Fab 12A (’02)
* Powerchip Fab 12B (’05)
* Powerchip Fab 12M (’06)
* Rexchip R1 (’07)
* ProMOS Fab 1 (’07))  
* ProMOS Fab 2 (’02)
* ProMOS Fab 3 (’05)
* ProMOS Fab 4 (’07)
* TSMC Fab 12 (’02)
* TSMC Fab 14 (’04)
* UMC Fab 12A (’01)
* Winbond FabA (’06)
* Winbond FabB (’07)


UNITED STATES UNITED STATES 
*  11 Fabs


SINGAPORESINGAPORE
*  UMC 12i (’04)
*  GlobalFoundries Fab7 


(’05)


CHINACHINA
* SMIC Fab4 (‘05)
* Hynix/STM Fab2 (’06)


KOREAKOREA
* Samsung L11 (’02)
* Samsung L12 (’03)
* Samsung L13 (’04)
* Samsung L14  (’05)
* Samsung LS (’05)
* Samsung L15 (’06)
* Hynix M10 (’05)







Exhibit 2.b - 300mm Fabs in Operation by Year







Exhibit 3 - Growth of PRC Fab Capacity







Exhibit 4.a - Process Technology Road Map Forecast for 
Select Foreign Semiconductor Manufacturers


1. According to the US-Taiwan Business Council, Taiwan Semiconductor Manufacturing Co Ltd (TSMC) will begin mass 
producing chips with its 28 nanometer (nm) process technology in the fourth quarter of this year.  TSMC has also 
reportedly announced that exploratory work on 10 nm and 7 nm technologies will begin in 2011.  US-Taiwan Business 
Council, Semiconductor Report Third Quarter 2010, pp. 10-11.


32 nm45/40  nm65 nm
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< 22 nm32 nm45 nm
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20 nm28 nm40 nm
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Exhibit 4.b - Advanced Digital CMOS Foundries 
Can Be Found Worldwide







Exhibit 5 - Semiconductor Manufacturing Technology Gap Between United States 
and People’s Republic of China Has Been Rapidly Shrinking


Source:  United States General Accounting Office, “Report to the Ranking Minority Member, Committee on Governmental Affairs, U.S. Senate: 
Export Controls Rapid Advances in China’s Semiconductor Industry Underscore Need for Fundamental U.S. Policy Review,” GAO-02-620, April 
2002. 
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February 7, 2011 


Via E-Mail (~ubliccomments@bis.doc.aov~ 


Regulatory Policy Division 
Bureau of Industry and Security 
Room 2705 
U.S. Department of Commerce 
1 4 ~ ~  Street and Constitution Avenue, NW 
Washington, DC 20230 


AlTN: Notice of Inquiry-CCL 


Re: Comments on Revising Commerce Control List 
Docket No.: 101112562=0577-01 


Dear Sir or  Madam: 


On behalf of the American Association of Exporters and Importers (AAEI), we 
respectfully submit the comments below concerning the Bureau of Industry and 
Security's (BIS) advance notice of proposed rulemaking entitled "Commerce Control 
List: Revising Descriptions of I tems and Foreign Availability" published in the Federal 
Register on December 9, 2010 (75 Fed. Reg. 76,664). 


AAEI has been a national voice for the international trade community in the United 
States since 1921. AAEI represents the entire spectrum of the international trade 
community across all industry sectors. Our members include manufacturers, 
importers, exporters, wholesalers, retailers and service providers to the industry, 
which is comprised of brokers, freight forwarders, trade advisors, insurers, security 
providers, transportation interests and ports. Many of these enterprises are small 
businesses seeking to  export to foreign markets. AAEI promotes fair and open trade 
policy. We advocate for companies engaged in international trade, supply chain 
security, export controls, non-tariff barriers, import safety and customs and border 
protection issues. AAEI is the premier trade organization representing those 
immediately engaged in and directly impacted by developments pertaining to  
international trade. We are recognized as the technical experts regarding the day- 
to-day facilitation of trade. 


1. General Comments 


AAEI appreciates the opportunity to provide input on how the make the Commerce 
Control List (CCL) more clear and positive and for comments on "tiering" of items on 
the CCL. AAEI strongly supports the Administration's goal of eliminating barriers and 
obstacles to exporting U.S. goods and technology while ensuring that export controls 
remain only on those goods, software and technology that are critical to national 
security and foreign policy. The input requested by BIS will greatly assist this effort. 
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2. Comments on How to Make the CCL More Clear and "Positive" 


While the CCL generally is currently a much more "positive list" than the U.S. 
Munitions List, we strongly support the Administration's goal of creating a single 
positive list of items that are controlled by the EAR and ITAR. I n  addition, we 
appreciate the Administration's efforts to ensure that any lists are sufficiently clear 
and prices so that persons who are not knowledgeable about U.S. export controls will 
be able to make a classification and jurisdiction determinations without need to 
consult with the government. 


One favorable step would be to eliminate, to  the extent possible, the references to 
"n.e.s." (not elsewhere specified) and general catch-all categories. For example, 
ECCN 3A992, which covers "General Purpose Electronic Equipment Not Controlled By 
3A002" covers "Electronic Test Equipment, n.e.s." However, that is an extremely 
broad category without any specifications or other identifying characteristics. A truly 
"positive" list would list only those types of General Purpose Electronic Equipment 
that are subject to  export controls. There are many other similar "n.e.s." provisions 
in the CCL that should be eliminated and replaced by specific parameters and 
specifications. 


Because our members are involved in a wide range of industries, we would be 
pleased to  discuss specific ECCNs with BIS's technical staff to discuss how specific 
ECCNs could be revised to reflect current industry standards. 


3. "Tiering" of Items on the CCL 


I n  general, we support the "tiering" approach that would attempt to  distinguish the 
types of items that should be controlled at different levels for different types of 
destinations, end-use, and end-users. However, rather than commenting on the 
general criteria, which are subjective and open to interpretation, we would prefer to 
reserve judgment until we see a specific proposal from BIS. For example, perhaps 
BIS could circulate a proposed tiering structure of one CCL category, similar to  what 
DDTC did with USML Category VII. Seeing an actual example will be of great value 
to the exporting community in order to see how BIS is interpreting the tiering 
criteria. 


4. Conclusion 


AAEI appreciates this opportunity to  comment on the proposed changes to the 
Commerce Control List. AAEI would be pleased to discuss these comments in  more 
detail with BIS leadership and staff. 


Sincerely, 


Marianne Rowden 
President & CEO 







AAEI Comments on Revising CCL 
February 7, 2011 


cc: Nona Clarke, Co-Chair, AAEI Export Compliance & Facilitation Committee 
Douglas IV. Jacobson, Co-Chair, AAEI Export Compliance & Facilitation 
Committee Phillip Poland, Co-Chair, AAEI Export Compliance & Facilitation 
Committee 








Claude R. Canizares 
Vice President for Research and Associate Provost  
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Cambridge, Massachusetts 02139–4307 
Phone 617–253-3206 
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February 7, 2011 


 
 
Mr. Timothy Mooney 
Regulatory Trade Policy Division 
Bureau of Industry and Security 
Department of Commerce 
ATTN:  Notice of Inquiry—CCL 
Washington, DC  20230 
 
Sent via email to tmooney@bis.doc.gov 
 
 
Dear Mr. Mooney: 
 
 MIT appreciates the opportunity to provide input into the revisions to the 
Commerce Control List through the Advance Notice of Proposed Rulemaking (F.R. 76664).   
 
 We enthusiastically support the efforts of the Department of Commerce to simplify 
the overall compliance process of complying with the policies governing export controls.  
Creating a single, positive, tiered list that reflects the military or intelligence value to the 
United States, as well as availability outside the United States, will help focus our energies 
on controlling the highest risk areas, while continuing cutting edge research on our 
campuses.  As it is now, we are sometimes prevented in engaging in research projects where 
equipment or technologies are controlled in the US, but better technology is available 
outside the country.  Any steps towards eliminating these kinds of issue will enable 
important fundamental research on our campus. 
 
 Thank you again for opportunity to comment.  My staff and I would be happy to 
discuss this further at your convenience. 
 
 
 Sincerely yours, 


 
  Claude R. Canizares 








CWG Input Regarding Global  
Availability of Composite  


Materials and Technology  







Global Availability of Key CCL-Listed Composites Items  Global Availability of Key CCL-Listed Composites Items  Global Availability of Key CCL-Listed Composites Items  Item  Availability  


By country  


Companies by name and web 
site  


Substantiation Notes:  


High 
Performance 
organic fiber  


Above 
1C010.a  


US  


Netherlands???  


Japan Iochu  


Macedonia?  


DuPont  


Teinjin Aramid  


Iochu (Zylon PBO – organic)  


Para-aramid products at both 
DuPont and Teijin Aramid  


Aramid fiber 
over  


1C010.e.1  


US 


Netherlands  


DuPont  


Teijin Aramid  


  


1C010.b  See Attached PAN and 
Carbon Availability Chart  


See Attached PAN and Carbon 
Availability Chart  


Market data from membership  


Carbon Fiber 
over  


1C010.e.1  


See Attached PAN and 
Carbon Availability Chart  


See Attached PAN and Carbon 
Availability Chart  


Market data from membership  


1C010.c  US  


France  


China??  


Russia??  


Saint-Gobain 


Saint- Gobain  


Confirmed by Saint Gobain  


Confirmed by Saint Gobain  


Industry indication of materials 
being made in China  


Don’t know if thresholds are met  


1C210–High 
Strength glass  


US  


Mexico 


Japan  


Taiwan?? 


China?? 


Russia  


AGY  


Owens Corning  


Nittobo  


NSG (Nippon Sheet Glass) 


Formosa?  


AO-Steklonit (IVG Vertex)?  


AGY  


Confirmed by AGY  


Confirmed by Toho  


Industry indications  


May be under different name 
now  







Global Availability of Key CCL-Listed Composites Items  Global Availability of Key CCL-Listed Composites Items  


Item  Availability  


By country  


Companies by name and web 
site  


Substantiation Notes:  


1C008.a.1 
(BMI)  


US EU China 


(R&D)  


Cytec Cytec 


R&D Houses  


Jiao Zuo Tian Yi Technology 
Co. Ltd.  


Input from Cytec  


Awareness of Chinese 
development by Cytec Data 
sheets in hand  


1C008.a.2 


(PAI)  


US 


Japan  


Solvay  


Auram Mitsui Chemicals  


  


1C008.a.3 
(API)  


US  


China?? 


Japan  


Maverick  


P2SI  


Cytec  


Daychem  


Changzhou Plastics Company 


Ube  


Member background info  


1C008.a.4 
(PEI)  


US 


China??  


SABIC 


R&D  


Input from SABIC  


1C009.b  Japan  Ube  
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Item  Availability  


By country  


Companies by name  Substantiation Notes  


1B001 / 1B101 
Filament  
winding 
machines  


Too many to list. 
Available from China, 
US, Europe, etc  


Too many to list from many 
worldwide suppliers  


Internet search reveals a 
multitude of winding machine 
suppliers  


Tape laying 
Machines  


US  


Spain 


France  


MAG Cincinnati  


Ingersoll Milling Machine 


MTorres  


Forrest Line  


These are just the recognized 
leaders. There are other smaller 
players.  


Tow  


Placement 
Machines  


Spain  


France 


US  


Macedonia? 


Germany??  


MTorres  


Forest Line  


MAG Cincinnati  


Ingersoll Milling Machine 


Electroimpact  


Accudyne  


Mikrosam  


Brotje  


These are just the recognized 
world leaders.  


http://www.electroimpact.com/ 


http://www.mikrosam.com/  


Extensive web site – composites 
Expo in Moscow  


Marketing machines – no 
knowledge of sales yet  







Global Availability of Key CCL-Listed Composites Items  Global Availability of Key CCL-Listed Composites Items  


Item  Availability  


By country  


Companies by name  Substantiation Notes  


1B001.F  UK  -Ultrasonic Sciences Limited  Member industry survey  
NDI 
Equipment  


  


(UK) www.ultrasonic-   


  


sciences.co.uk   


  


Canada  
-Tecscan (Canada) 
www.tecscan.ca  


  


  


Israel  
-ScanMaster (Israel) www.evs-  


  


sm.com   


    


-Tecnatom (Spain) 
http://www.tecnatom.es  


  


  


Spain  -MTorres (Spain) 
http://www.mtorres.es  


  


    


-General Electric Inspection  
  


  


Germany  Technologies (Germany)  
  


    


http://www.ge-  


  


mcs.com/en/ultrasound/integrat   


ed-systems.html  
  


Japan  


-Toshiba (Japan) 
http://www.toshiba.co.jp/index.h  


  


tm  
    


-Midas NDT (UK)  
  


    


http://www.midas-  


  


ndt.co.uk/midas.html  


  


Netherlands  
-PScan (Netherlands) 
http://www.p-scan.com  


  


    


-Olympus (Canada):  
  


    


-http://www.olympus-  


  


ims.com/en/?apd=1&adid=rdt&  


acid=engle&gclid=CIjagOeK1q  
    


YCFQTNKgod1G0AJA  
  


  







Carbon Fiber Manufacturers  
 Carbon Fiber production is already established in 13 countries:  


– U.S., E.U. (FR, GR, UK, SP, Hun), Japan, Taiwan, Mexico, Turkey,  
India, Saudi Arabia, China.  
– IM fiber is currently made in U.S., E.U. (FR, GR, SP) and Japan, with  
Turkey and China close behind.  


– IM fiber can be developed in the remaining countries.  


 Carbon Fiber production can easily be established in 8 more  
countries which produce acrylic fiber:  


– Belarus, Brazil, Iran, Italy, Peru, Portugal, Thailand, Uzbekistan  
 Upgrades needed from acrylic fiber to polyacrylonitrile (PAN) precursor  


– Similar chemistry and processing: acrylic fiber is 85% AN, PAN is over 93% AN, i.e. higher purity.  


 Addition of oxidation and carbonization (Ox/Carb) furnaces (export restrictions?)  


– MRC, FPC, AKSA, Zoltek, EPG/Lenzing and Jilin Qi Feng have  
successfully migrated from acrylic fiber to PAN, then added Ox/Carb  


furnaces.  


– Eventually, these 8 countries could also develop IM fiber capability.  


Carbon fibers are closely related to acrylic fibers,  
which are not export controlled.  







Fiber  


Carbon Fiber Manufacturing Process  


Step 1: Convert AN to PAN Fiber  Step 2: Convert PAN Fiber to Carbon Fiber  


Acrylonitrile 
Co-monomer 
Catalyst 
Solvent  


Polymer  


Winding  
PAN 
Fiber  Winding  


Chemical processing/polymerization:   
Essentially the same for acrylic fibers and  
PAN precursor:  


Acrylic fibers are at east 85% AN  
PAN precursor is at least 93% AN  


Most technology is in the chemical  
processing.  


Thermal Processing:  


The oxidation ovens and carbonization  


furnaces have export restriction  
Less technology in the thermal  
processing.  







Fiber  


Known Carbon Fiber Producers  
  


Company  State  Country  AN  AF  PAN  SM-CF  IM-CF  Comments  


1  Toray  Ehime  Japan  No  No  Yes  Yes  Yes  T800and above  


2  Toray  Decatur, AL  US  No  No  Yes  Yes  Yes  T800and above  


3  Toray  Abidos  France  No  No  No  Yes  Yes  T800 and above  


4  Toray  Gumi  Korea  No  No  No  2013  No  Industrial fibers only  


5  Toho  Mishima  Japan  No  No  Yes  Yes  Yes  IMS40, IMS60  


6  Toho  Rockwood, TN  US  No  No  No  Yes  Yes  IMS40, IMS60  


7  Toho  Oberuch  Germany  No  No  No  Yes  Yes  IMS40, IMS60  


8  Mitsubishi Rayon Corp. (MRC)  Otake/Toyohashi  Japan  Yes  Yes  Yes  Yes  ?  Industrial fibers only  


9  Mitsubishi Rayon Corp. (MRC)  Sacramento  US  No  No  No  Yes  ?  Industrial fibers only  


10  Mitsubishi Rayon Corp. (MRC)  Inverness  UK  No  No  No  Yes  ?  Industrial fibers only  


11  SGL Carbon  Evanston, WY  US  No  No  No  Yes  No  Industrial fibers only, PAN from MRC  


12  SGL Carbon  Moses Lake, WA  US  No  No  No  Yes  No  Industrial fibers only, PAN from MRC  


13  SGL Carbon  Muir of Ord  Scotland  No  No  No  Yes  No  Industrial fibers only, PAN from MRC  


14  SGL/EPGJV  Kelheim  Germany  No  Yes  Yes  No  No  With Lenzing/Dolan Acrylic  


15  Formosa Plastics Corp (FPC)  Mailiao  Taiwan  Yes  Yes  Yes  Yes  ?  Possible  


16  Hexcel  Decatur, AL/SLC, UT  US  No  No  Yes  Yes  Yes  IM7, IM10+advanced fibers  


17  Hexcel  Illescas  Spain  No  No  No  Yes  Yes  IM7, IM10+advanced fibers  


18  Cytec Carbon Fibers  Greenville & RH, SC  US  Yes  No  Yes  Yes  Yes  T40-800 and MRC technology  


19  Zoltek  Abilene, TX  US  No  No  No  Yes  n/a  Industrial fibers only  


20  Zoltek  Nyergesujfalu  Hungary  No  No  Yes  Yes  n/a  Industrial fibers only  


21  Zoltek (Cydsa AF plant)  Guadalajara  Mexico  No  No  Yes  Yes  n/a  Industrial fibers only  


22  AKSA  Yalova  Turkey  No  Yes  Yes  Yes  Soon  Currently T300 equiv., Planning T800  


23  SABIC (with MRC)  Riyadh  Saudi Arabia  2013  2013  2013  2013  ?  MRC providing technology  


24  Kemrock  Gujarat  India  No  No  Yes  Yes  ?  Pilot plant using NAL technology (India)  


25  Jiangsu Hengshan Fiber Mat'l  Jiangsu  China  No  No  Yes  Yes  Soon?  Currently T300 equiv., Possible T800  


26  ZhongFu ShenYing Carbon Fiber  ZhongFu  China  No  No  Yes  Yes  ?  ?  


27  Sinosteel Jilin Carbon Co., Ltd.  Jilin  China  No  No  Yes  Yes  ?  ?  


28  CNPC Jilin Chemical Group Co.  Jilin  China  Yes  No  Yes  Yes  Soon?  Currently T300equiv., Possible T800  


29  Dalian Xingke - China  Dalian  China  No  No  Yes  Yes  ?  ?  


30  Anhui Huawan Carbon Fiber  Anhui  China  No  No  Yes  Yes  ?  ?  


31  Weihai Tuozhan Fiber Co., Ltd.  Weihai  China  No  No  Yes  Yes  ?  ?  


32  Jilin TanGu CF Co (Jilin QiFeng)  Jilin  China  No  Yes  Yes  Yes  ?  ?  


Key:   


AN: acrylonitrile  
AF: Acrylic fiber (min. 85% AN)  
PAN: Polyacrylonitrile (min. 93% AN) 
SM-CF: Standard Modulus Carbon Fiber 
IM-CF: Intermediate Modulus Carbon  


    


  


IM fiber spreading from US/EU/Japan to Turkey and Chin  
Saudi Arabia, India and others are positioned for IM.  


    







Fiber  


Potential Carbon Fiber Producers  
  


Company  City/State  Country  AN  AF  PAN  SM-CF  IM-CF  Comments  


1  JSC Polymir/BelOil/NAFTAN  Various  Belarus  No  Yes  
        


2  Crylor (Radici Group)  
  


Brazil  No  Yes  
      


Parent company is in Italy  


3  Daqing Petrochemical  
  


China  Yes  Yes  
      


PetroChina  


4  Daqing Refining & Chemical Co.  
  


China  Yes  Yes  
        


5  Sinopec SPC  3 sites  China  No  Yes  
        


6  Hangzhou Bay AF  Hangzhou  China  No  Yes  
        


7  Zhejiang Jinyong A.F.  
  


China  No  Yes  
      


Closed  


8  Fushun PC  Fushun  China  No  Yes  
        


9  Ningbo Zhongxin AF  Zhejiang  China  No  Yes  
      


Formerly MRC Ningbo  


10  Qinhuang Dao Alight AFC  
  


China  No  Yes  
      


Closed  


11  Dralon  2 sites  Germany  No  Yes  
      


Dormagen and Lingen  


12  Indian Acrylics  Punjab  India  No  Yes  
        


13  Pashupati Acrylon  Thakurdwara, U.P.  India  No  Yes  
        


14  Reliance (IPCL)  
  


India  No  Yes  
        


15  Polyacryl Iran co  Isfahan  Iran  No  Yes  
        


16  Monte Fiber (MEF)  
  


Italy  No  Yes  
      


Has Jimont JV wt Jilin QiFeng  


17  Sudamericana de fibras  Lima  Peru  No  Yes  
        


18  Fisipe  Lavradio  Portugal  No  Yes  
        


19  Monte Fiber (MEF)  
  


Spain  
  


Yes  
        


20  Tong Hwa Synthetic  Chu-pei  Taiwan  No  Yes  
      


Under license from MRC  


21  Thai Acrylic Fibre  Sarabuti  Thailand  No  Yes  
        


22  China Bluestar (ex-Acordis)  
  


UK  No  No  Yes  
    


PAN precursor to SGL and others  


23  Navoiazot Prod.  
  


Uzbekistan  No  Yes  
        


Key:   


AN: acrylonitrile  
AF: Acrylic fiber (min. 85% AN)  
PAN: Polyacrylonitrile (min. 93% AN) 
SM-CF: Standard Modulus Carbon Fiber 
IM-CF: Intermediate Modulus Carbon  


Fiber  


Any country with acrylic fiber capability can expand to carbon fiber:  
Belarus, Brazil, Iran, Peru, Thailand, Uzbekistan.  


The AF line would need upgrades for PAN and OX/Carb furnaces added for  







From: "May, Thomas L" <thomas.l.may@boeing.com> 


To: PublicComments@bis.doc.gov 


Date: Mon, Feb 7, 2011 10:59 PM 


Subject: Notice of Inquiry - CCL 


Timothy Mooney, Office of 


Exporter Services, Regulatory Policy 


Division, Bureau of Industry and 


Security, Department of Commerce, 


1401 Constitution Avenue, NW., Room 


2705, Washington, DC 20230, 


ATTN: 


Notice of Inquiry-CCL. 


The BIS Materials and Transportation TACs sponsor an industry working group known 


as the Composite Working Group. This is a technical subcommittee comprised of 


representatives from companies participating in US domestic composites materials 


and materials processing. Participating members of the CWG have assembled the 


following in response to the Notice of Inquiry addressing the Commerce Control 


list that was posted in the Federal Register on Dec. 9, 2010: 


Regarding the possible placement of CCL listings in a new tiered structure, the 


group has determined that global availability and military criticality are valid 


criteria for the placement of the CCL items onto the new tiers. Licensing policy 


for the items on the tiers should be strongly dependent on the global availability 


and military criticality of the item. The CWG appreciates the opportunity to 


make input on this subject. 


As a technical advisory group consisting mainly of representatives from commercial 


industry, the group had considerable difficulty applying the military criticality 


criteria provided in the FR directly to the placement of specific composite 


materials and technologies into a tiered structure. The group, however, did 


conclude that the application of composite materials and technologies to military 


items would result in only incremental improvements to the performance of military 


systems and therefore does not have a substantial impact on capability. In other 


words, similar military capabilities can generally be achieved through the use 


of other high performance, globally available materials. Regarding the military 


capability provided by composite materials processing machines such as automated 


tape laying and automated tow placement machines, the military criticality is 


expected to be low because those machines are typically used to achieve production 


efficiency rather than capability of a military article. The lack of an automated 


tape layup machine would not greatly hinder the military capability of a foreign 


power because that country could, in most cases pursue manual layup processing 


and still achieve a comparable structure. 


To support tiering of items using both military criticality and global availability 


criteria, it may be advisable to integrate the activities and discussions of 


both the military advisory and Commerce advisory groups into a single discussion 


in order to gain both the military and commercial perspective in a single forum. 


The CWG can make a meaningful input on the subject of global availability because 


the members are usually aware of materials and technologies being marketed by 


other firms. In order to support the current and future tiering discussions, 
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the CWG has undertaken the collection of global availability data relating to 


key composite Commerce Control List items (see attached PowerPoint file). The 


availability listing represents the combined current knowledge of companies 


participating on the CWG but is not necessarily complete. The CWG intends to 


continue to research availability and will provide updates to BIS if additional 


availability is identified. 


Tom May, 


Boeing Commercial Airplanes 


BIS Composite Working Group Co-Chair 


CC: donald.stevenson@honeywell.com; KOrr@bis.doc.gov; 


kim.depew@ae.ge.com 
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WIRE & WIRE ROPE DIVISION  
1 CABLE ROAD                                         
POMFRET, CT 06258 
TEL: (800) 533-5667 
FAX: (860) 928-6167 
E-MAIL: sales@loosco.com 


    Specialists in: stainless steel, hi-carbon and alloy wire/galvanized & stainless steel cables/plastic coated cable, cable 
       assemblies/cable hardware/fittings, terminals and tools/fiberoptic light guides/wire for the wire brush industry 


 
 
 
 
 
          February 7, 2011 
 
 
 
 
Timothy Mooney 
Office of Exporter Services 
Regulatory Policy Division 
Bureau of Industry and Security 
Department of Commerce 
1401 Constitution Avenue, NW 
Room 2705 
Washington, DC 20230 
Attn: Notice of Inquiry - CCL 
 
 
Loos & Co., Inc. (CAGE 59157) is a manufacturer of wire rope and wire rope assemblies. The US 
Military is our largest customer. We are also dominant in the global commercial aviation industry.  
 
We are one of a few manufacturers of US Military Specification wire ropes. These specifications are 
controlled by a Qualified Products List (QPL) which is controlled by the DLA, specifically the Defense 
Supply Center – Richmond. 
 
The sale of bulk military specification wire rope is not of concern to us since this specification is the 
standard for the commercial aviation industry around the world. Its use in the commercial world far 
exceeds its U.S. Military use. It is so popular that Asian wire rope manufacturers claim to produce 
cables to the specification despite the fact that none of them are approved or listed in the QPL. 
 
The area of our business that is somewhat grey is the fabrication of wire rope assemblies. There are 
many applications for wire rope assemblies in military use. They are used for everything from the wire 
rope that is on a hoist which is on the front of trucks to lanyards that secure a tag to a bomb. They are 
also used as flight controls in aircraft, on rescue winches on helicopters, and many, many other uses. 
The two primary Federal Supply Classes (FSC) that these products fall under are 1640 and 4010.  
 
None of these uses are of a nature that would place our country at risk. Wire rope assemblies can be 
reverse engineered very easily since there are no proprietary secrets to their fabrication.  
 







 
WIRE & WIRE ROPE DIVISION  
1 CABLE ROAD                                         
POMFRET, CT 06258 
TEL: (800) 533-5667 
FAX: (860) 928-6167 
E-MAIL: sales@loosco.com 


    Specialists in: stainless steel, hi-carbon and alloy wire/galvanized & stainless steel cables/plastic coated cable, cable 
       assemblies/cable hardware/fittings, terminals and tools/fiberoptic light guides/wire for the wire brush industry 


We spend an inordinate amount of time screening every new customer whether they be U.S. companies 
or foreign companies to be compliant with ITAR regulations. Yes, some of our products might go into a 
Boeing or McDonnell-Douglas aircraft, onto a Multiple Launch Rocket Launcher (MLRS) or some other 
use that classifies it under ITAR.  
 
 
 
The technology of wire rope and wire rope assemblies goes back to the early 1800’s in Germany. Its 
first successful use in the U.S. was in 1842 when John A. Roebling (famous for designing the Brooklyn 
Bridge) made some rope for the State of Pennsylvania for use on the Allegheny Portage Railroad to haul 
rail cars up a mountain that were carrying barges over the mountains between Philadelphia and 
Pittsburg. 
 
Certainly such an old technology should be removed from ITAR requirements. Wire rope manufacturing 
and fabricating companies are all over the world. China is currently the largest exporter of wire ropes 
and cables to the U.S. Other major wire rope fabricating countries include, S. Korea, Malaysia, 
Thailand, Germany, Israel, Turkey, Italy, Spain, India, UK, Austria, Poland, Brazil, Russia and the list 
goes on. There is no special technology in the wire rope industry that exists that cannot be duplicated 
elsewhere in the world.  
 
Maybe if specific parts are actually sensitive they could be placed into a special FSC that would require 
special export control. This would be a lot easier to deal with than the current system which we go 
through. 
 
 Thank you for the opportunity for us to provide some input from the real world of manufacturing. 
 
 
Sincerely, 
 


 
 
Michael M. Wallace 
Vice President of Sales & Marketing      
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Mr. Timothy Mooney 
Office of Exporter Services, Regulatory Policy Division 
Bureau of Industry and Security 
U.S. Department of Commerce 
1401 Constitution Avenue, N.W., Room 2705 
Washington, DC 20230 
ATTN: Notice of Inquiry - CCL 


PM/DDTC, SA-1, 12th Floor, 
Directorate of Defense Trade Controls, 
Office of Defense Trade Controls Policy 
ATTN: USML - Positive List 
Bureau of Political Military Affairs 
U.S. Department of State 
Washington, DC 20522-01 12 


Re: Request for Public Comment on and Commerce Control List: Revisinq 
Descriptions of Items and Foreiqn Availability (75 Fed. Reg. 76,664) and 
Revisions to the United States Munitions List (75 Fed. Req. 76,935) and 
Export Control Modernization: Strateqic Trade Authorization License 
Exception (75 Fed. Reg. 76653) 


To whom it concerns: 


lntel Corporation appreciates the opportunity to provide comments on the above- 
referenced notices of proposed rulemaking dealing with the Commerce Control List 
(CCL) and the U.S. Munitions List (USML). Our comments also respond to the notice 
regarding a proposed License Exception Strategic Trade Authorization (STA). We are 
responding to these notices with a single submission in light of the interrelatedness of 
the inquiries presented by each. 


lntel is a leading manufacturer of high-volume products related to computing, 
networking and communications. As a worldwide technology leader, we must comply 
with US export controls across the globe and around the clock. The task is sizable: 
Intel's business activities span over 100 countries, with nearly 80% of its sales taking 
place outside the U.S. These activities are characterized by high-volume distribution of 
mass-produced commercial products that are sold into a global network of thousands of 
customers ranging from original equipment manufacturers to distributors to retailers. 







While heavily invested in the U.S., lntel also conducts substantial R&D, production, 
distribution and other operational activities on an international basis. 


Export controls within this diverse international environment affect Intel's 
hardware products, software and technologies as well as equipment, materials and 
spare parts related to chip fabrication and final assembly facilities. They also apply to 
R&D operations, foreign national employees and global IT security. Further, the 
controls are increasingly affecting saleslmarketing activities due to an expanding 
government focus on end useluser restrictions. 


Against this background, lntel strongly supports efforts by the Administration to 
achieve fundamental reform of the export control system by refocusing controls on a 
"smaller yard" of items that present a genuine strategic concern. The Administration's 
efforts afford the opportunity to make the export control system more effective by 
eliminating unnecessary complexities, redundancies and requirements that undermine 
the efficient use of time and resources needed to focus controls on areas posing the 
highest national security risk. A more targeted approach is needed, moreover, because 
unreasonable or excessive controls entail much industry effort and restraint without 
resul,ting in purposeful or effective control. This reality is especially germane to 
commercial information and communications technology (ICT), where commoditization, 
high volume worldwide product distribution, ubiquitous networks and computing 
capability and the offsetting benefits of globalizing the ICT revolution make export 
controls largely counterproductive. The following specific comments ernbody these 
general perspectives. 


CCL and USML Controls Lists 


lntel encourages the Commerce and State departments to pursue fresh, 
innovative ideas in determining the scope and sensitivity of products and technologies 
relative to what should fall within the proposed 3-tier export control structure or within 
EAR99. To this end, we draw your attention to comments from both the Semiconductor 
Industry Association and TechAmerica with reference to list-related principles and 
criteria. Recommendations by these associations that lntel believes are especially 
meritorious span the following ideas: 


Focusing controls only on items of strategic national security significance as 
opposed to broadly restricting items of lesser sensitivity. 


Applying an EAR99 classification as a general matter to items that are, or will 
become, widely available, or are otherwise not susceptible of effective control. 
The same approach should apply to items for which broad foreign availability or 
capability exists. 


Realigning the CCL to comport with the structure of the USML by focusing 
controls on end products or equipment. In particular, components, technology 
and software should be identified in the form of subheadings within a listing for 







an end item as opposed to being identified in a standalone control categories. In 
the area of components and integrated circuits (IC's), we recommend the 
following specific treatment: 


o Component-related subheadings should only capture application-specific 
IC's or custom IC's .that: (1) do not have a general commercial application; 
and (2) are peculiarly responsible for enabling the particular features of a 
controlled end item that create a military or intelligence-related 
advantage. Such IC's should fall under Tier 3 rather than Tiers 1 or 2 
controls, since components make a contribution that is significantly less 
than an end item with respect to military or intelligence-related capabilities. 


o General purpose IC's, and IC's that have general commercial applicability, 
should fall under EAR 99. 


Making certain that control lists contain exacting, objective criteria in a positive 
list format. 


Regularly updating control metrics for items to reflect technological realities, wide 
availability and foreign availability. 


Ensuring that the process of establishing a tiered control structure and 
accompanying CCL and USML lists does not impose restrictions and burdens 
that are more stringent than existing controls. 


Avoiding use of independent USML classifications for integrated circuits. Rather 
than being listed separately, IC's should be subsumed within the components- 
related provisions of the USML for purposes of determining whether controls 
apply. While the USML generally treats IC's in this manner, Category XV(d) 
independently establishes controls for IC's based on certain radiation hardness 
tolerances. As recommended by SIA, this anomalous listing should be 
elirr~inated because component-related controls are already established in 
Category 15(e) with respect to space-related end items. 


Assuring that components-related classifications in the USML (e.g., Category 
XV(e)) only apply to those components that are peculiarly responsible for the 
functions or features of a controlled end item that cause it to be controlled. 
Components should not be covered under such provisions merely because they 
are capable of being used in a military or intelligence application. 


Strategic Trade Authorization License Exception 


lntel commends efforts by the Administration to pursue license exceptions that 
reduce the unnecessary burdens and constraints associated with transactional licensing 
requirements. The creation of a license free zone for US-allied countries provides a 
number of positive features. Specifically, lntel appreciates the fact that the LE is 







optional, allows exporters to export immediately, and applies to in-country transfers. 
The requirements contained in the STA proposal, however, create disincentives for lntel 
to use STA in lieu of existing license exceptions and site-licensing. Particular issues 
and recommendations for improvement include: 


The proposal contains exclusions for Category 3 and 4 as well as China, Russia 
and Vietnam that substantially limit the utility of License Exception STA. 
Encryption under Cat 5 Part 2 is also excluded. lntel believes the 
Administration should seriously consider broadening country and ECCN 
eligibility in order to increase the attractiveness of this license exception. 


The proposal creates potential for placing 3A001 items in Tier 1 of a revised 
CCL. We believe that controls on integrated circuits currently under this ECCN 
should be restructured as explained above in the above point regarding the 
need for a CCL realignment. In no case should a sensitive IC be placed in a 
tier other than Tier 3, since the capability of a corrlponent is inherently less than 
the capability of an end item. 


The proposal would put in place burdensome notification, destination control 
statement and consignee statement requirements that would likely compel many 
companies to take advantage of existing and less burdensome validated 
licensing or other license exceptions (GBS, CIV). Many customers could object 
to the extraterritorial nature of these requirements. lntel believes that U.S. 
government should look seriously at ways to simplify these requirements, 
including avoiding redundancies. For example, the destination control 
statement requirement should be eliminated altogether because language of this 
nature is now commonly included in sales contracts, PO agreements and other 
more effective methods of communicating compliance obligations 


In Intel's case, the lirr~ited dimensions of the proposed License Exception STA do 
not provide material benefit over the status quo. By contrast, adoption of 
workable ICT license exception would represent a substantial improvement over 
existivg transactional export control requirements. We strongly encourage the 
Administration to revisit the ICT license exception with a view toward resolving 
past issues that have made the approach untenable. 


We encourage the Administration to continue to pursue license exceptions that 
remove transactional export control requirements in a manner that serves US 
security interests while providing tangible incentives for industry utilization of such 
exceptions. The Administration deserves credit for proposing License Exception 
STA, and we are hopeful that improvements can be made that would increase its 
utility across the exporting community. As proposed, License Exception STA would 
very likely not be used by Intel, given both the burdens and limitations it imposes. 
In one instance where such a license exception could apply to our operations, lntel 
would almost certainly continue using a site license rather than License Exception 
STA, as proposed. 







In conclusion, lntel urges both the Commerce and State departments to take this 
historic opportunity to fundamentally reform the scope and scale of existing CCL and 
USML control lists as opposed to pursuing past policies aimed at incremental changes. 
We also urge the Commerce Department to deploy new license exceptions like "STA" 
and "ICT" to the extent they provide useful improvements over existing requirements. 
We look forward to providing further comments on the Administration's export control 
initiative as proposed rulemakings emerge over the coming months. 


Sincerely, 


Jeff Rittener 
Director, Global Export Compliance 
lntel Corporation 
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February 4, 2011 
 
 
 
 
Timothy Mooney 
Office of Exporter Services 
Regulatory Policy Division 
Bureau of Industry and Security 
U.S. Department of Commerce 
1401 Constitution Avenue NW, Room 2705 
Washington, DC  20230 
ATTB:  Notice of Inquiry - CCL 
 
PM/DDTC, SA-1, 12th Floor 
Directorate of Defense Trade Controls 
Office of Defense Trade Control Policy 
ATTN:  USML – Positive List 
Bureau of Political-Military Affairs 
U.S. Department of State 
Washington, DC  20522-0112 
 


Re:  Request for Public Comments (75 FR 76664 and 75 FR 76935) 
 
Ladies and Gentlemen: 
 
 The Alliance for Network Security (“ANS”) is the premier trade association representing leading 
companies engaged in the manufacture and distribution of commercial products incorporating cryptography.  ANS is 
pleased to comment on the proposed rulemakings of the Departments of Commerce and State with respect to the 
construction of a single, “positive” list of items that currently are subject to control on the United States Munitions 
List (“USML”), Category XIII(b) of the International Traffic in Arms Regulations (“ITAR”, 22 CFR Part 120 et 
seq.) and on the Commerce Control List (“CCL”), Category 5, Part 2, of the Export Administration Regulations 
(“EAR”, 15 CFR Part 730 et seq.).  Because these requests for public comments are closely related, we are 
addressing these issues in a single submission. 
 


“Positive” List Suggestions 
 
 ANS members support the construction of a “positive” list of items controlled.  In this regard, we note that 
Category XIII(b) on the USML of the ITAR is a “design intent” list, rather than a “positive” list of items controlled.   
 


(b) Military Information Security Assurance Systems and equipment, cryptographic devices, 
software, and components specifically designed, developed, modified, adapted, or configured for 
military applications (including command, control and intelligence applications). This includes 
(1) Military cryptographic  (including key management) systems, equipment assemblies, modules, 
integrated circuits, components or software with the capability of maintaining secrecy or 
confidentiality of information or information systems, including equipment and software for 
tracking, telemetry and control (TT&C) encryption and decryption; 
(2) Military cryptographic (including key management) systems, equipment, assemblies, modules, 
integrated circuits, components of software which have the capability of generating spreading or 
hopping codes for spread spectrum systems or equipment; 
(3) Military cryptanalytic systems, equipment, assemblies, modules, integrated circuits, 
components or software; 
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(4) Military systems, equipment, assemblies, modules, integrated circuits, components or software 
providing certified or certifiable multi-level security or user isolation exceeding Evaluation 
Assurance Level (EAL) 5 of the Security Assurance Evaluation Criteria and software to certify 
such systems, equipment or software; 
(5) Ancillary equipment specifically designed, developed, modified, adapted, or configured for the 
articles in paragraphs (b)(1), (2), (3), and (4) of this category. 


 
 We suggest that this language should be modified to focus on the types of algorithms implemented in such 
systems.  To the best of our knowledge, one important differentiating factor between military and commercial 
cryptographic products is that military cryptographic products (primarily, if not exclusively) implement algorithms 
that are classified for reasons of national security.  Therefore, restatement of items currently controlled in Category 
XIII(b) into a “positive” list might provide as follows: 
 


(b) Information Security Assurance Systems and equipment, cryptographic devices, software, and 
components for military applications (including command, control and intelligence applications 
implementing cryptographic algorithms that are classified for reasons of national security. This 
includes (1) Cryptographic  (including key management) systems, equipment assemblies, modules, 
integrated circuits, components or software with the capability of maintaining secrecy or 
confidentiality of information or information systems, including equipment and software for 
tracking, telemetry and control (TT&C) encryption and decryption; 
(2)Cryptographic (including key management) systems, equipment, assemblies, modules, 
integrated circuits, components of software which have the capability of generating spreading or 
hopping codes for spread spectrum systems or equipment; 
(3) Cryptanalytic systems, equipment, assemblies, modules, integrated circuits, components or 
software; 
(4) Systems, equipment, assemblies, modules, integrated circuits, components or software 
providing certified or certifiable multi-level security or user isolation exceeding Evaluation 
Assurance Level (EAL) 5 of the Security Assurance Evaluation Criteria and software to certify 
such systems, equipment or software; 
(5) Ancillary equipment limited to use with the articles in paragraphs (b)(1), (2), (3), and (4) of 
this category. 


 
 The underlines, above, are intended to highlight key text that would differentiate military from dual use 
items, and is not a word-for-word red-line of the existing language in Category XIII(b). 
 
 ANS members also support the construction of a “positive” list of items in Category 5, Part 2 on the CCL 
of the EAR.  In general, such a positive list would be based upon the list of items described in Section 740.17(b)(2) 
and  (b)(3) of the EAR, with modifications.   


 
5. A. 2. Digital systems, equipment, application specific "electronic assemblies", modules, integrated 


circuits, as follows, and specially designed components therefor: 
 


   N.B. For Global Navigation Satellite Systems (GNSS) receiving equipment containing or 
employing decryption, see 7.A.5. 


  
5. A. 2. a. Items having all of the following: 


 
   Note 5.A.2.a. includes equipment designed or modified to use "cryptography" employing analogue 


principles when implemented with digital techniques. 
 
    1. Items employing a cryptographic algorithm having any of the following: 


     a. A "symmetric algorithm" key length in excess of 128 bits; or 
                             b. An "asymmetric algorithm" where the security of the algorithm is based on any of the following: 


      1. Factorisation of integers in excess of 1024 bits (e.g., RSA); 
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      2. Computation of discrete logarithms in a multiplicative group of a finite field of 
size greater than 1024 bits (e.g., Diffie-Hellman over Z/pZ); or 


      3. Discrete logarithms in a group other than mentioned in 5.A.2.a.2.b. in excess of 
160 bits (e.g., Diffie-Hellman over an elliptic curve); and 


 
     Technical Note 


     For the purposes of 5.A.2.a.1., parity bits are not included in the key length. 
 
    2. Being any of the following: 
 


     a. “Information security” items having any of the following: 
      1. Designed, modified, adapted or customized for government end-users or 


government end-uses; or  
      2. Providing penetration capabilities that are capable of attacking, denying, 


disrupting or otherwise impairing the use of cyber infrastructure or networks; or  
 


     b. Items designed or modified for "digital computers", "electronic assemblies" or 
related equipment exceeding the performance levels in 4.A.3.; or 


 
     c. Communication equipment providing public safety and other emergency services 


radio communications and infrastructure services (e.g., mobile devices, terminals, dispatch 
consoles, gateways, base stations and backhaul equipment implementing Terrestrial Trunked 
Radio (TETRA) and/or Association of Public-Safety Communications Officials International 
(APCO) Project 25 (P25) standards); or 


       
    d. Network equipment with key lengths exceeding 128 bits for symmetric algorithms having any 


of the following: 
      1. An aggregate encrypted WAN, MAN, VPN or backhaul throughput (including 


communications through wireless network elements such as gateways, mobile switches, and 
controllers) rate greater than 600 Mbps; 


      2. A wire (line), cable or fiber optic WAN, MAN or VPN single channel input data 
rate exceeding 600 Mbps; 


      3. Transmission over satellite at data rates exceeding 10 Mbps; 
      4. Media (voice/video/data) encryption or centralized key management 


supporting more than 250 concurrent encrypted data channels, or encrypted signaling to more 
than 1,000 endpoints, for digital packet telephony / media (voice/video/data) over internet 
protocol communications; or 


      5. Air interface coverage (e.g., through base stations, access points to mesh 
networks, and bridges) exceeding 1,000 meters, with any of the following: 


       a. Maximum transmission data rates exceeding 10 Mbps (at operating ranges 
beyond 1,000 meters); or 


       b. Maximum number of concurrent full-duplex voice channels exceeding 250. 
 


 e. Items described in 5.A.2.a.1 but not otherwise described in 5.A.2.a.2, being any of the following:  
                                            a.  Chips, chipsets, electronic assemblies and  field programmable logic devices;  
                       b. Cryptographic libraries, modules, development kits and toolkits, including 


for operating systems and cryptographic service providers (CSPs);  
                       c. Application-specific hardware or software development kits; or 
                                             d. Items that use “non-standard cryptography”; or 
                                              


                                 f. Providing or performing vulnerability analysis, network forensics, or computer forensics functions 
having any of the following features or characteristics: 


        a. Automated network analysis, visualization, or packet inspection for 
profiling network flow, network user or client behavior, or network structure/topology and 
adapting in real-time to the operating environment; or  







 


Alliance for Network Security c/o Thomsen and Burke LLP ~ 2 Hamill Road, Suite 415 ~ Baltimore, MD 21211 
Page No.:  4 


 


        b. Investigation of data leakage, network breaches, and other malicious 
intrusion activities through triage of captured digital forensic data for law enforcement purposes 
or in a similarly rigorous evidentiary manner; or 


 
                            g. Systems, equipment, application specific "electronic assemblies", modules and 


integrated circuits designed or modified to enable an item to achieve or exceed the controlled 
performance levels for functionality specified by 5.A.2.a. that would not otherwise be enabled. 


 
5. A. 2. b. “Information security” items having any of the following: 


    1. Designed or modified to perform cryptanalytic functions; 
    2. Specially designed or modified to reduce the compromising emanations of information-


bearing signals beyond what is necessary for health, safety or electromagnetic interference 
standards; 


    3. Non-cryptographic information and communications technology (ICT) security systems 
and devices evaluated to an assurance level exceeding class EAL-6 (evaluation assurance level) of 
the Common Criteria (CC) or equivalent; 


    4. Communications cable systems designed or modified using mechanical, electrical or 
electronic means to detect surreptitious intrusion;  


                     5. Designed or modified to use cryptographic techniques to generate the spreading code 
for “spread spectrum” systems, not specified by 5.A.2.a.2.c.2. including the hopping code for 
“frequency hopping” systems; or 


    6. Designed or modified to use cryptographic techniques to generate channelizing codes, 
scrambling codes or network identification codes, for systems using ultra-wideband modulation 
techniques and having any of the following: 


       a. A bandwidth exceeding 500 MHz; or 
       b. A “fractional bandwidth” of 20% or    more; or 


                          7.  Designed or modified to use “quantum cryptography”. 
 


        Technical Note 
      “Quantum cryptography” is also known as Quantum Key Distribution (QKD). 


 
5. B. Part 2. TEST, INSPECTION AND PRODUCTION EQUIPMENT 


… 
 


DEFINITIONS OF TERMS USED IN THESE LISTS 
 
Cat 5P2 “Non-standard cryptography” 


    Means any implementation of "cryptography" involving the incorporation or use of 
proprietary or unpublished cryptographic functionality, including encryption algorithms or 
protocols that have not been adopted or approved by a duly recognized international standards 
body (e.g., IEEE, IETF, ISO, ITU, ETSI, 3GPP, TIA, and GSMA) and have not otherwise been 
published. 


 
 


Suggestions with Respect to Tiers of Controls 
 
 We understand that the Departments of Commerce and State intend to separate the single, “positive” 
control list into three tiers of items that would create “critical”, “substantial” or “significant” military or intelligence 
advantage to the United States. 
 
 We suspect that the items implementing cryptographic algorithms that are classified for reasons of national 
security might fall into the Tier 1 definition of creating “critical” military or intelligence advantage for the United 
States.  Therefore, we suspect that our reformulated (b)(1) and (b)(2) above might reasonably fall into this category. 
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 We also believe that it would be consistent with the proposed revisions to Category VII published in 75 FR 
76930 if the items (b)(3) through (b)(5) were relegated to Tier 2 definition of creating a “substantial” military or 
intelligence advantage for the United States. 
 
 Finally, to align with Wassenaar policy, producing a positive list, and building  on the concept of focusing 
controls on products posing the highest risks, we submit that products and components that by their nature are not 
susceptible to effective control, and are or will become, widely available or accessible should not be subject to the 
EAR- dropping out of Tier 3.  
 


As stated in the National Academy of Sciences report and by Secretary Gates most recently, we should stop 
trying to control items that by definition cannot be controlled: 


 
… an overly broad definition of what should be subject to export control … make[s] it more 
difficult to focus on those items and technologies that truly need to stay in this country. We need a 
system that that dispenses with the 95% of the easy cases and lets us concentrate on the remaining  
5 percent… 


 
 In light of widespread foreign availability of items listed in Category 5, Part 2 on the CCL of the EAR, we 
believe that these items should generally fall outside of the Tiered structure of the control list, or in any event should 
controlled no higher than Tier 3.  Such items should be controlled only in the most extenuating circumstances.  In 
this regard, we have attached the Department of Commerce’s Information Systems Technical Advisory Committee 
Report on Foreign Availability. 
 
 Thank you very much for this opportunity to provide comments with respect to the controls on 
cryptographic items listed in Category XIII(b) on the USML of the ITAR and Category 5, Part 2 on the CCL of the 
EAR. 
 
Sincerely, 


 
Roszel C. Thomsen II 
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59. In Supplement No. 1 to Part 774 
(the Commerce Control List), Category 9, 
ECCN 9E001 is amended by adding at 
the end of the License Exception 
section, a new License Exception STA 
paragraph to read as follows: 


9E001 ‘‘Technology’’ according to the 
General Technology Note for the 
‘‘development’’ of equipment or ‘‘software’’, 
controlled by 9A001.b, 9A004 to 9A012, 9B 
(except 9B990 or 9B991), or 9D (except 
9D990 or 9D991). 


* * * * * 


License Exceptions 


* * * * * 
STA: Paragraph (c)(2) of License Exception 


STA (§ 740.20(c)(2)) of the EAR may not be 
used for any technology in this entry. 


* * * * * 


60. In Supplement No. 1 to Part 774 
(the Commerce Control List), Category 9, 
ECCN 9E002 is amended by adding at 
the end of the License Exception 
section, a new License Exception STA 
paragraph to read as follows: 


9E002 ‘‘Technology’’ according to the 
General Technology Note for the 
‘‘production’’ of equipment controlled by 
9A001.b, 9A004 to 9A011 or 9B (except 
9B990 or 9B991). 


* * * * * 


License Exceptions 


* * * * * 
STA: Paragraph (c)(2) of License Exception 


STA (§ 740.20(c)(2)) of the EAR may not be 
used for any technology in this entry. 


* * * * * 


61. In Supplement No. 1 to Part 774 
(the Commerce Control List), Category 9, 
ECCN 9E003 is amended by adding at 
the end of the License Exception 
section, a new License Exception STA 
paragraph to read as follows: 


9E003 Other ‘‘technology’’ as follows (see 
List of Items Controlled). 


* * * * * 


License Exceptions 


* * * 
STA: Paragraph (c)(2) of License Exception 


STA (§ 740.20(c)(2)) of the EAR may not be 
used for any technology in 9E003.a.1, 
9E003.a.2 to a.5, 9E003.a.8, or 9E003.h. 


* * * * * 


Dated: December 6, 2010. 


Gary Locke, 
Secretary of Commerce. 
[FR Doc. 2010–30968 Filed 12–8–10; 8:45 am] 


BILLING CODE 3510–33–P 


DEPARTMENT OF COMMERCE 


Bureau of Industry and Security 


15 CFR Part 774 


[Docket No. 101112562–0577–01] 


Commerce Control List: Revising 
Descriptions of Items and Foreign 
Availability 


AGENCY: Bureau of Industry and 
Security, Commerce. 
ACTION: Advance notice proposed 
rulemaking. 


SUMMARY: As part of the President’s 
export control reform initiative, the 
Bureau of Industry and Security (BIS) 
seeks public comments on how the 
descriptions of items controlled on the 
Commerce Control List (CCL) of the 
Export Administration Regulations 
(EAR) could be more clear and positive 
and ‘‘tiered’’ in a manner consistent with 
the control criteria the Administration 
has developed as part of the reform 
effort. The request for comments on how 
items on the CCL could be tiered 
includes a request for comments on the 
degree to which a controlled item 
provides the United States with a 
critical, substantial, or significant 
military or intelligence advantage; and 
the availability of the item outside 
certain groups of countries. 
DATES: Comments must be received by 
February 7, 2011. 
ADDRESSES: Written comments on this 
notice of inquiry may be sent by e-mail 
to publiccomments@bis.doc.gov. 
Include ‘‘Notice of Inquiry—CCL’’ in the 
subject line of the message. Comments 
may also be submitted by mail or hand 
delivery to Timothy Mooney, Office of 
Exporter Services, Regulatory Policy 
Division, Bureau of Industry and 
Security, Department of Commerce, 
1401 Constitution Avenue, NW., Room 
2705, Washington, DC 20230, ATTN: 
Notice of Inquiry—CCL. 
FOR FURTHER INFORMATION CONTACT: 
Timothy Mooney, Regulatory Policy 
Division, Bureau of Industry and 
Security, Telephone: (202) 482–2440, 
E-mail: tmooney@bis.doc.gov. 
SUPPLEMENTARY INFORMATION: 


Background 


A core task of the Administration’s 
Export Control Reform Initiative is to 
enhance national security by reviewing 
and revising, as necessary and to the 
extent permitted by law and regime 
obligations, the lists of items (i.e., 
commodities, software, and technology) 
controlled for export and reexport so 
that they (1) are clearer and more 


‘‘positive’’ in nature and (2) can more 
easily be screened into three tiers based 
upon a set of criteria. The 
Administration has developed a three- 
tiered set of criteria to help determine 
whether a license should be required or 
a license exception should be available 
to allow license-free export, reexport, or 
transfer (in-country) of a given item, 
with appropriate conditions, to various 
destinations. The three-tiered set of 
criteria has two primary elements—(a) 
the degree to which an item provides 
the United States with a military or 
intelligence advantage and (b) the 
availability of the item outside the 
United States, its close allies and 
multilateral export control regime 
partners. 


1. Request for Comments on How To 
Make the CCL More Clear and ‘‘Positive’’ 


a. Background—The Current Commerce 
Control List and the Reform Effort 


The Commerce Control List (CCL), 
which is in Supplement No. 1 to part 
774 of the Export Administration 
Regulations (EAR) (15 CFR part 774), is 
the list of items for which BIS controls 
the export, reexport, and transfer (in- 
country). The CCL’s ten categories 
identify controlled items by five- 
character Export Control Classification 
Numbers (ECCNs). Items that are not 
listed on the CCL but are still ‘‘subject 
to the EAR’’ are designated as ‘‘EAR99’’ 
items. 


Most items on the CCL are controlled 
in accordance with the United States’ 
commitments to the four multilateral 
export control regimes, i.e., the 
Wassenaar Arrangement on Export 
Controls for Conventional Arms and 
Dual-Use Goods and Technologies, the 
Missile Technology Control Regime, the 
Australia Group, and the Nuclear 
Suppliers Group. Members of the 
regimes have the discretion to clarify 
the descriptions of regime-controlled 
items on their domestic control lists. 


BIS also has items on the CCL that are 
controlled unilaterally by the United 
States, and thus generally has the 
authority to clarify the descriptions of 
those items. For purposes of this notice, 
a unilaterally controlled item is any 
item listed on the CCL that is not listed 
on a control list of one of the four 
multilateral export control regimes. 
These unilaterally controlled items are 
typically listed in the ‘‘900’’ series on the 
CCL, such as ECCNs 1C998 or 9A980, 
but many multilaterally controlled items 
(i.e., items listed in the ECCNs in the 
‘‘000’’, ‘‘100’’, ‘‘200’’ and ‘‘300’’ series) also 
include reasons for control that are 
unilateral, such as an item in the ‘‘000’’ 
series that is controlled for national 
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security (NS) reasons but is also 
controlled for antiterrorism (AT) 
reasons. 


The CCL is mostly a ‘‘positive’’ control 
list that describes items using objective 
criteria, such as qualities to be measured 
(e.g., accuracy, speed, and wavelength), 
units of measure (e.g., hertz, 
horsepower, and microns), or other 
precise descriptions, rather than broad, 
open-ended, subjective, catch-all, or 
design intent-based criteria. However, 
not all ECCNs contain ‘‘positive’’ 
descriptions and some descriptions 
could be clearer and more specific. The 
Administration wants the lists of items 
controlled pursuant to export control 
laws and regulations (i.e., the CCL and 
the United States Munitions List 
(USML) (22 CFR part 121) of the 
International Traffic in Arms 
Regulations (ITAR) (22 CFR parts 120 
through 130)) to be sufficiently 
‘‘positive,’’ clear, and precise so that 
persons, including persons who are not 
knowledgeable about U.S. export 
controls, who understand the technical 
parameters, characteristics, and 
capabilities of an item ordinarily will be 
able to determine its export control 
classification and jurisdictional status 
without needing to consult the 
government for an interpretation. For 
these reasons, BIS seeks public 
comment on how to improve the 
descriptions of items on the CCL that 
are unclear or that use vague, open- 
ended, or subjective criteria. 


b. The Types of Comments BIS Seeks 
Pertaining to the Text of the ECCNs 


If possible, suggestions on ways to 
improve the descriptions of items on the 
CCL should reflect internationally 
accepted standards and use industry- 
standard terms and references. Where 
objective criteria are missing from 
ECCNs, BIS seeks specific suggestions 
on what technical parameters, 
characteristics, thresholds, and 
capabilities should be used to describe 
the item. All suggestions should include 
proposed revisions to the text of ECCNs 
or proposed Technical Notes to ECCNs 
that explain terms or phrases used in 
the ECCN. Suggestions may include 
proposed revisions to the text of ECCNs 
to rearrange the order of words or 
technical parameters to make the entries 
more clear. All suggestions should 
contain an explanation, with supporting 
materials if available, of why the 
proposed change is needed to the ECCN 
and why the proposed changes would 
make the ECCN more clear and positive 
than the current ECCN. 


2. Request for Comments on the 
‘‘Tiering’’ of Items on the CCL 


a. Background—The Criteria Used in the 
Reform Effort for Evaluating Controlled 
Items 


The Administration is considering 
whether to amend, to the extent 
permitted by law and U.S. regime 
obligations, the lists of export controlled 
items—the CCL and the USML—and 
related licensing policies to accord with 
new criteria that focus controls on the 
most sensitive items. These criteria 
would place items listed on these two 
control lists into three tiers. Tier 1 items 
are (a) weapons of mass destruction 
(WMD); (b) WMD-capable unmanned 
delivery system; (c) plants, facilities, or 
items specially designed for producing, 
processing, or using WMDs, special 
nuclear materials, or WMD-capable 
unmanned delivery systems; or (d) 
items almost exclusively available from 
the United States and which provide a 
critical military or intelligence 
advantage to the United States. Tier 2 
items are almost exclusively available 
from regime partners or adherents and 
provide a substantial military or 
intelligence advantage to the United 
States, or make a substantial 
contribution to the indigenous 
development, production, use, or 
enhancement of a Tier 1 or Tier 2 item. 
Tier 3 items are more broadly available 
and provide a significant military or 
intelligence advantage to the United 
States or make a significant contribution 
to the indigenous development, 
production, use, or enhancement of a 
Tier 1, 2, or 3 item, or are otherwise 
controlled for national security, foreign 
policy, or human rights reasons. Thus, 
an aspect of the criteria the 
Administration has developed is the 
degree to which a controlled item is 
available outside of different groups of 
countries. 


The following are definitions of 
several of the key terms and phrases 
used in the tiered criteria set forth 
above. The term ‘‘almost exclusively 
available’’ means that the item is only 
available from a very small number of 
other countries that have in place 
effective export controls on the item. 
The term ‘‘critical’’ means providing a 
capability with respect to which the 
United States cannot afford to fall to 
parity and that would pose a grave 
threat to U.S. national security if not 
controlled (i.e., a ‘‘crown jewel’’). 
Examples of ‘‘grave threat to U.S. 
national security’’ include: Armed 
hostilities against the United States or 
its allies; disruption of foreign relations 
vitally affecting the national security; 
the compromise of vital national 


defense plans or complex crypto-logic 
and communications intelligence 
systems; the revelation of sensitive 
intelligence operations; the disclosure of 
scientific or technological developments 
vital to national security; or critical 
assistance to foreign development or 
acquisition of WMD. 


The term ‘‘substantial’’ means 
providing a capability with respect to 
which the United States must maintain 
parity and that would pose a serious 
threat to U.S. national security if not 
controlled. Examples of a ‘‘serious threat 
to the U.S. national security’’ include: 
Disruption of foreign relations 
significantly affecting the national 
security; substantial impairment of a 
program or policy directly related to the 
national security; revelation of 
significant military plans or intelligence 
operations; compromise of scientific or 
technological developments important 
to national security; or substantial 
assistance to foreign development or 
acquisition of a WMD. 


The term ‘‘significant’’ means 
providing a capability that could be 
reasonably expected to cause damage to 
U.S. national security if not controlled. 
Examples of ‘‘damage to U.S. national 
security’’ include: Disruption of foreign 
relations affecting the national security; 
impairment of a program or policy 
directly related to the national security; 
revelation of military plans or 
intelligence operations; compromise of 
scientific or technological developments 
relating to national security; or 
assistance to foreign development or 
acquisition of a WMD. 


The basic premise of this aspect of the 
Export Control Reform effort is that if an 
item type falls within the scope of one 
of the criteria’s three tiers, the item 
should be controlled for export, 
reexport, and in-country transfer at the 
level set forth in the licensing policy the 
U.S. Government is developing for that 
tier. The licensing policies to be 
assigned to each tier are still under 
development but generally, the highest 
tier of control will carry the most 
comprehensive license and compliance 
requirements. If an item is determined 
not to be within the scope of any of the 
three tiers, it should not be on a control 
list. Items that do not meet one of the 
primary elements of the tiered criteria, 
such as being significant for maintaining 
a military or intelligence advantage, that 
must nonetheless be controlled for a 
separate foreign policy, statutory, or 
multilateral obligation, will be 
identified as Tier 3 items with the 
required licensing policy. 


VerDate Mar<15>2010 14:53 Dec 08, 2010 Jkt 223001 PO 00000 Frm 00019 Fmt 4702 Sfmt 4702 E:\FR\FM\09DEP1.SGM 09DEP1er
ow


e 
on


 D
S


K
5C


LS
3C


1P
R


O
D


 w
ith


 P
R


O
P


O
S


A
LS


-1







76666 Federal Register / Vol. 75, No. 236 / Thursday, December 9, 2010 / Proposed Rules 


b. The Types of Information BIS Seeks 
Regarding the How Items on the CCL 
Could Be Tiered 


As described above, there are two 
primary aspects to determining how an 
item on the CCL should be tiered—(i) 
the degree to which the item provides 
a military or intelligence advantage to 
the United States and (ii) its availability 
outside of certain groups of countries. 


i. Request for Comments on How Items 
on the CCL Could Be Described Based 
on the Tier Criteria 


BIS seeks public comments on 
whether items on the CCL that are 
controlled for other than solely Anti- 
Terrorism (AT) or Crime Control (CC) 
reasons provide a ‘‘critical,’’ 
‘‘substantial,’’ or ‘‘significant’’ military or 
intelligence advantage to the United 
States, as these terms are defined above. 
This includes a request for comments on 
how existing ECCNs, down to the 
subparagraph level, could be further 
divided so that their descriptions are 
divided by technical or other objective 
characteristics consistent with the 
‘‘critical,’’ ‘‘substantial,’’ and ‘‘significant’’ 
criteria. The U.S. Government will make 
the final decisions on what types of 
CCL-listed items are within the scope of 
any of the three tiers and, thus, may or 
may not accept suggestions regarding 
how items should be tiered. 
Nonetheless, BIS is interested in the 
public’s comments on the issue of how 
CCL-listed items can be described so 
that they are distinguished even within 
ECCNs by tier. 


ii. Request for Comments on the 
Availability of Items on the CCL 


BIS also seeks public comments on 
whether items with the capabilities and 
characteristics described on the CCL, 
and controlled for other than solely anti- 
terrorism (AT) reasons or Crime Control 
(CC) reasons, are indigenously 
developed, produced, or enhanced (a) 
almost exclusively in the United States 
or (b) in destinations other than 
Argentina, Australia, Austria, Belgium, 
Bulgaria, Canada, Croatia, the Czech 
Republic, Denmark, Estonia, Finland, 
France, Germany, Greece, Hungary, 
Iceland, Ireland, Italy, Japan, Latvia, 
Lithuania, Luxembourg, Netherlands, 
New Zealand, Norway, Poland, 
Portugal, Romania, Slovakia, Slovenia, 
South Korea, Spain, Sweden, 
Switzerland, Turkey, Ukraine, or the 
United Kingdom. For purposes of this 
notice, ‘‘enhanced’’ means that (a) the 
basic characteristics, such as accuracy, 
capability, performance, or productivity 
of the item listed on the CCL are 
improved to provide greater 


functionality, and (b) the enhancement 
is effected in destinations outside the 
above-listed destinations. Information 
about the availability of these CCL-listed 
items will help BIS and the other 
relevant U.S. Government agencies 
determine the appropriate tier for these 
items. 


Public comments should do more 
than merely state that specific items are 
available outside the United States or 
this group of countries. Rather, they 
should include specific, objectively 
verifiable information regarding the 
availability—that is, the indigenous 
development, production, or 
enhancement of the CCL-listed items. 
The types of availability information 
that will be most useful to BIS include, 
for example, those set out in EAR 
section 768.6, which are evidence that 
the item is (i) available-in-fact, (ii) from 
a non-U.S. source, (iii) in sufficient 
quantity, and (iv) of comparable quality. 


For example, a public comment 
identifying a CCL-listed item as being 
manufactured outside the above-listed 
countries should ideally include (a) 
information about its foreign 
manufacturer(s), (b) relevant company 
catalogues or print-outs from company 
websites that describe the item’s 
technical capabilities and parameters, 
and (c) a detailed, documented 
explanation of why these parameters 
equal or exceed those contained in the 
relevant ECCN entry. Company claims 
that are made in catalogues or Web sites 
that are based on accepted international 
standards or other internationally 
recognized certification authorities are 
more likely to be useful to BIS than 
claims that are more difficult to 
objectively verify. 


3. Comments That Are Outside the 
Scope of This Notice 


As a separate regulatory initiative, BIS 
and the State Department are planning 
to coordinate on the parallel publishing 
of proposed rules in the Federal 
Register that would create a definition 
of the term ‘‘specially designed’’ that 
would be common within the CCL and 
that would replace the definition of 
‘‘specifically designed’’ in the ITAR. 
Accordingly, this notice of inquiry does 
not solicit comments pertaining to the 
use of this term. In addition, this notice 
does not seek public comment on 
whether an item should or should not 
be controlled on the CCL, whether the 
United States should ask any of the four 
export control regimes to change the 
controls on an item, or whether an item 
should be controlled differently for 
export and reexport to different 
countries. General comments on the 
overall reform process or the other 


aspects of current export controls are 
similarly outside the scope of this 
inquiry. 


Comments should be submitted to BIS 
as described in the ADDRESSES section of 
this notice by February 7, 2011. 


Dated: December 6, 2010. 
Kevin J. Wolf, 
Assistant Secretary of Commerce for Export 
Administration. 
[FR Doc. 2010–30966 Filed 12–8–10; 8:45 am] 


BILLING CODE 3510–33–P 


COMMODITY FUTURES TRADING 
COMMISSION 


17 CFR Part 23 


RIN 3038–AC96 


Reporting, Recordkeeping, and Daily 
Trading Records Requirements for 
Swap Dealers and Major Swap 
Participants 


AGENCY: Commodity Futures Trading 
Commission. 
ACTION: Notice of proposed rulemaking. 


SUMMARY: The Commodity Futures 
Trading Commission (Commission or 
CFTC) is proposing regulations to 
implement new statutory provisions 
established under Title VII of the Dodd- 
Frank Wall Street Reform and Consumer 
Protection Act (Dodd-Frank Act). 
Section 731 of the Dodd-Frank Act 
added new sections 4s(f) and (g) to the 
Commodity Exchange Act (CEA), which 
set forth reporting and recordkeeping 
requirements and daily trading records 
requirements for swap dealers and 
major swap participants. The proposed 
rules would establish the regulatory 
standards for compliance with these 
new sections of the CEA. 
DATES: Submit comments on or before 
February 7, 2011. 
ADDRESSES: You may submit comments, 
identified by RIN number 3038–AC96 
and Reporting, Recordkeeping, and 
Daily Trading Records Requirements for 
Swap Dealers and Major Swap 
Participants, by any of the following 
methods: 


• Agency Web site, via its Comments 
Online process: http:// 
comments.cftc.gov. Follow the 
instructions for submitting comments 
through the Web site. 


• Mail: David A. Stawick, Secretary of 
the Commission, Commodity Futures 
Trading Commission, Three Lafayette 
Centre, 1155 21st Street, NW., 
Washington, DC 20581. 


• Hand Delivery/Courier: Same as 
mail above. 
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From:
To:
Date:
Subject:


Dear Mr. Mooney:


"Strosnider, Kimberly" <kslrosnider@cov.com>
'"tmooney@bis.doc.gov''' <tmooney@bis.doc.gov>
Thu, Feb 10, 201111:36AM
RE: Comments in Response to "Notice of Inquiry - CCL"(BIS·2010~0039)


In follow up to our call of yesterday, I confirm that Oceaneering understands these comments will be
posted for public review and that it does not object to that posting.


Please let me know if you have any questions.


Regards,


Kim Strosnider


Covington & Burling llP
Washington, D.C.
Tel. No.: (202) 662~5816
Fax No.: (202) 778~5816
E-Mail: kstrosnider@cov.com<mailto:kstrosnider@cov.com>


From: Strosnider, Kimberly
Sent Monday, February 07, 2011 4:22 PM
To: 'publiccomments@bis.doc.gov'
Cc: 'tmooney@bis.doc.gov'
Subject: Comments in Response to "Notice of Inquiry - Cel" (SIS-2010-0039)


Dear Mr. Mooney:


On behalf of our cHent Oceaneering International, Inc., please find attached comments in response to the
Advance Notice of Proposed Rulemaking regarding revisions to the Commerce Control List, which was
published December 9,2010 in the Federal Register (75 Fed. Reg. 76,664) (Reference "Notice of Inquiry-
eCl"). A hard copy of these comments, along with their enclosure, is being delivered to you today by
courier.


If you have any questions about these comments, please let me know.


Regards,


Kim Strosnider
Covington & Burling llP
Washington, D.C.
Tel. No.: (202) 662~5816
Fax No.: (202) 778~5816
E-Mail: kstrosnider@cov.com<maiito:kstrosnider@cov.com>


This message is from a law firm, Covington and Burling llP, Washington, D.C., and may contain
information that is confidential or legally privileged. If you are not the intended recipient, please
immediately advise the sender (Kim Strosnider, kstrosnider@cov.com<mailto:kstrosnider@cov.com» by
reply e-mail that this message has been inadvertently transmitted to you and delete this e-mail from your
system. Thank you for your cooperation.


« File: Notice of Inquiry-CCl, Comments of Oceaneering International, Inc ..pdf»



mailto:'publiccomments@bis.doc.gov'

mailto:'tmooney@bis.doc.gov'





RPD PublicComments - RE: Comments jn..!3esQon~e to~'Nl?Jice of In~uiry - CCL"(~IS-201 b=6039)


cc: "'David Lawrence'" <DLawrence@oceaneering.com>







----_.
(OCEANEERING)


Oceaneering International, Inc.
11911 FM 529
Houston, Texas 77041-3000
Telephone: (713) 329·4500
Fax: (713) 329-4951
www.oceaneering.com


February 7, 2011


Via Hand Delivery and
E-Mail (pubJiccomments@bis.doc.govJ


Mr. Timothy Mooney
Office of Exporter Services
Regulatory Policy Division
Bureau of Industry and Security
Department of Commerce
1401 Constitution Avenue, N.W.
Room 2705
Washington, DC 20230
AUn: Notice of Inquiry-GeL


BUSINESS
CONFIDENTIAL


Re: Oceaneering International, Inc.: Comments in Response to Federal Register
Notice Regarding Revisions to the Commerce Control List (ECCNs 8A001.c.2,
SA001.c.z, BA001.a.l.d, and BA001.b.2)


Dear Mr, Mooney:


Oceaneering International, Inc. rOceaneering§) is pleased to submit these comments in response to
the advance notice of proposed rulemaking published in the Federal Regisler on December 9, 2010,
entitled "Commerce Control List: RevisIng Descriptions of Items and ForeIgn Availability~ ('the
Notice").1 These comments focus on the controls imposed by the Commerce Control List ("CCl") of
the Export Administration Regulations ("EAR") on items classified in the following Export Control
Classification Numbers ("ECCNs"):


o 8AOOi.c.2 remotely operated subsea vehicles (<<ROVs");
• SAODi.c.2 armored umbilical cables; and
o Certain Category 6 ROV components, such as transponders (ECCN 6AOOi.a.i.d) and doppler


velocity logs and acoustic doppler current profilers (both ECCN 6AOOi.b.2).


175 Fed. Reg. 76,664 (Dec. 9, 2010).



http://www.oceaneering.com

mailto:pubJiccomments@bis.doc.govJ
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The primary focus of this submission is on the broad foreign availability of 8A001.c.2 ROVs, which
Oceaneering respectfully submits indicates that such items should be controlled in Tier 2 or Tier 3 of a
proposed three-tier system for the eCL.


Oceaneering designs, manufactures, and operates unmanned, tethered ROVs classified under ECCN
8A001.c.2 that are deployed on oil rigs and drill vessels worldwide, providing critical support to the oil
and gas industry. As is more fully explained below, these ROVs are available from many non-U.S.
sources, including from countries both within and outside the group of 37 countries listed in the Notice
as representing the United States' regime partners and close allies. Moreover, these tethered
submersibles, which have become widespread in industry, do not appear to provide a "critical" military
or intelligence advantage to the United States. Accordingly, they do not merit control in Tier 1, as we
understand the Department of Commerce is considering, but rather merit placement in a lower tier.
We also address herein the placement in the proposed three-tier system of certain ROV components
that are available abroad.


Below, we set forth background on Oceaneering and its ROV operations, and then we discuss
potential control levels for ROVs and ROV parts (specifically, fiber-optic armored umbilical cables,
transponders, doppler velocity logs, and acoustic doppler current profilers) in light of the criteria set
forth in the Notice.


I. Background on Oceaneering and Its ROV Business Operations


Oceaneering, headquartered in Houston, Texas, was founded in 1964 as an air and mixed-gas diving
business operating in the Gulf of Mexico. The company has since grown to be a global provider of
diversified engineered products and services, primarily to the offshore oil-and-gas industry.


Oceaneering's ROV business unit focuses on manufacturing and operating ROVs to support
deepwater oil and gas exploration and production. Oceaneering designs and manufactures its ROVs
principally in Morgan City, Louisiana, and is the largest U.S. manufacturer of ROVs. These items are
controlled for export purposes pursuant to ECCN 8A001.c.2 because they (a) are unmanned and
tethered, (b) are designed to operate at depths exceeding 1,000 meters, and (c) have a fiber-optic
data link between the ROV and a control system aboard the rig or vessel from which the ROV is
operated.


The ROVs are used to perform a variety of drill support and undelWater construction services for oil
and gas companies (and their contractors/subcontractors) in the U.S. Gulf of Mexico and offshore of
numerous other oil-and-gas producing countries. To support those operations, Oceaneering receives
dozens of Brs export licenses per year.


Oceaneering competes with numerous foreign suppliers of ROV selVices. Many of these foreign
suppliers, including some of the companies discussed below, build their own ROV systems or
purchase systems from ROV manufacturers outside the United States, including some of the non-U,S.
manufacturers discussed below. Moreover, many of these foreign companies appear to face less
stringent export-related restrictions on their ROVs than does Oceaneering. In short, Oceaneering
faces a highly competitive international marketplace fOf its ROV services, and thus it is especially
important to the company-and to its ability to maintain its U.S. manufacturing base-to be able to
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comment on the CCl controls that apply to its ROVs and related items, as the level of control
influences Oceaneering's ability to deploy ROVs in a timely fashion and respond to increasing
requirements for the employment of indigenous labor, and thus to remain competitive.


II. eel Tier Placement of Unmanned, Tethered Remotely Operated Subsea Vehicles and
Related Items


The Notice seeks comment on how items on the Cel should be divided among three tiers in a
manner consistent with certain control criteria. To determine the proper tier for an item, 81S has
indicated it will consider (a) the degree to which the item provides the United States with a "critical,"
"substantial," or "significant" military or intelligence advantage, and (b) the availability of the item
outside the United States, as follows:2


• Tier 1: Items almost exclusively available from the United States and which provide a critical3
military or intelligence advantage to the United States, as well as weapons of mass destruction
("WMDs"); WMD-capable unmanned delivery systems; and plants, facilities, or items specially
designed for producing, processing, or using WMDs, special nuclear malerials, or WMD-
capable unmanned delivery systems;


• Tier 2: Items almost exclusively available from regime partners or adherents, and which
provide a substantial4 military or intelligence advantage to the United States, or make a
substantial contribution to the indigenous development, production, use, or enhancement of a
Tier 1 or Tier 2 item; and


• Tier 3: Items that are more broadly available and provide a significant5 military or intelligence
advantage to the U.S. or which make a significant contribution to the indigenous development,
production, use, or enhancement of a Tier 1, 2, or 3 item or are otherwise controlled for
national security, foreign policy, or human rights reasons.


A parallel Federal Register notice, also published on December 9, 2010, proposes to add a new
license exception to the EAR, called Strategic Trade Authorization ("STA"). That notice indicates that
BIS is considering placing in Tier 1 ECCN BA001, 5A001, and 6A001 items; however, it is unclear
from the notice whether BIS is considering placing the entirety of these ECCNs into Tier 1, or only
certain subsections.


2 The Notice also seeks comments on how ECCNs could be made more clear and ·positive,· such as through the addition of
technical parameters. This submission does not address that part of the request for public comment.


3 "Critical" means ·providing a capability with respect to which the United States cannot afford to fa!lto parity and that would
pose a grave threat to U.S. national securily if not controlled (i.e., a 'crown jewel')."


4 "Substantial" means "providing a capability with respect to which the United States must maintain parity and that would
pose a serious Ihrealto u.s. national security if not controlled."


5 ·Significant" means "providing a capability that could be reasonably expected 10cause damage to U.S. national security jf
not controlled:
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For example, with respect to BAOOl items, it is unclear whether or not BIS is focused on Tier 1
controls applying only to the most sensitive items in that ECCN, such as untethered submersibles
(manned or unmanned; see ECCN 8A001.b and 8A001.d) or whether BIS may be contemplating the
placement of other items controlled by this ECCN into Tier 1. To the extent BIS may be considering
including in Tier 1 BAOO1.c.2 unmanned, tethered submersibles, we respectfully submit that this is
inconsistent with the control criteria set forth in the Notice for the various tiers, as further explained
below. In summary, these unmanned, tethered ROVs:


(a) neither provide the U.S. with a "critical" military or intelligence advantage, nor are they WMDs
or related items, and


(b) are widely available abroad, including being developed and/or manufactured in at least ten
(10) countries other than the United States-among them India, Russia, and three southeast
Asian nations that are not part of the group of 37 countries listed in the Notice.


Accordingly, unmanned, tethered submersibles that meet the control criteria of ECCN 8A001.c.2
should be placed in Tier 2 or 3, as described below.6


In addition, as also described below, certain ECCN 5A001 and ECCN 6AOOl items that are critical
parts of ROV systems are available from countries other than the u.s. and do not appear to merit
control in Tier 1, but rather should be placed in Tier 2 or even Tier 3.


Below, we focus in Section III on ROVs, and then turn in Section IV to these related ROV items.


III. Unmanned, Tethered RaVs Merit Control in Tier 2 or Tier 3, Not Tier 1


A. Unmanned, Tethered Submersibles Do Not Meet the Criteria for Tier 1 Because They
Do Not Convey a "Critical" Military/Intelligence Advantage


Tier 1 is proposed to include weapons of mass destruction (WMDs) and certain items related to
WMDs, such as unmanned WMD-capable unmanned delivery systems and certain plants, facilities,
and items specially designed for producing, processing, or using WMDs, special nuclear materials, or
WMD-capable unmanned delivery systems. It also includes other items but only if they: (1) are
"almost exclusively available" from the United States and (2) provide a "critical" military or intelligence
advantage to the United States.


As an initial matter, ROVs controlled under BA001.c.2 are not WMDs or WMD-related items. Nor are
ROVs-more than 500.ofwhich are deployed worldwide at any given point in time7-a "crown jewel"
of U.S. technology that would pose a "grave threat to U.S. national security" if not tightly controlled.


5 Oceaneering is simulti3neously submiUing a separate comment in response 10 the Federal Register notice on the proposed
License Exception STA explaining why these items should be fully eligible for exporUreexport under thai license exception.


7 International Marine Conlraclors Associalion Press Release, "ROVs in Focus wIth Grealer Slats and a Dedicated
Workshop" (Del. 2010). available at hllp:llwww.imca·inl.comlnewslpress/1035.hlml.
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While unmanned, tethered ROVs likely merit some level of control for export purposes, especially in
light of the United States' commitments through the Wassenaar Arrangement on Export Controls for
Conventional Anns and Dual~Use Goods and Technologies, even the U.S. and its regime partners
have acknowledged through Wassenaar that tethered submersibles are not "very sensitive" items, as
are untethered submersibles8 and active underwater noise reduction and cancellation systems, which
these work-class ROVs do not feature. While it is difficult for a company to assess how the U.S.
government would evaluate the national security importance of various technologies, Oceaneering
respectfully submits that unmanned, tethered ROVs do not convey a "critical- military or intelligence
advantage, for several reasons.


First, 8A001.c.2 ROVs are tethered underwater vehicles, which means that they are physically
connected to installed equipment on the rig or vessel from which they are operated by a pilot. The
tether provides the medium for the ROV to receive power and instructions on where to move and how
to operate. The tether typically has an "excursion length" (how far the ROV can travel from its gcage"
or Ugarage," which is suspended vertically from the rig or vessel via an umbilical cable) of only 600 to
1,000 melers. These ROVs cannot be remotely-operated through a wireless link, and they do not
have any onboard battery or power source. These ROVs are thus not autonomous underwater
vehicles ("AUVs"). Moreover, they are not capable of being programmed before deployment, which
might convey more of a military or intelligence advantage; they must be operated in real time by a
pilot and support team.s The ROV is thus physically and electronically connected to its host rig or
vessel by a tether and lacks the mobility or autonomy that would be required for it to pose a serious
threat to U.S. national security.


Second, use of an 8A001.c.2 ROV requires a long list of expensive, exceedingly heavy equipment
that together forms the "ROV system" and which makes it impractical to contemplate use or diversion
of energy~industry ROVs in or to military purposes. In a typical Oceaneering deployment, this
equipment, necessary for an ROV's operation, includes a deployment cage (approximately 10,900
Ibs.), a winch (86,200 Ibs. with cable), and an A~frame (52,220 Ibs.). This is in addition to the ROV
itself, which often weighs 8,000 to more than 10,000 Ibs. The total topside weight of the ROV system,
including the ROV, thus may approximate 240,000 Ibs. (120 tons) or more. Just installing an ROV
system takes weeks or even months, as the necessary parts of the system are carefully loaded onto
and welded to the rig or vessel. Modifications of the rig or vessel are often required. And at the end
of the deployment, additional weeks are required to uninstall and remove the system. In short, ;3n
ROV is not a nimble, easily deployable system, is not amenable to diversion, and has little utility
beyond working closely with the rig or vessel to which it is attached.


Finally, it is important to note for this Tier 1 analysis that the United States already has fallen to parity
in ROV technology with a host of other countries, as described below.


6 See Wassenaar Arrangement "Very Sensitive Ust," entries 8.A.1.b and 8.A.1.d (controlling manned and unmanned
untethered submersible vehicles).


9 An 8A001.c.2 ROV must be controlled by a pilot working on the surface vessel or rig onto which the ROV-related
infrastructure has been installed. In a typical oil and gas deployment, the ROV is piloted by an individual seated at a surface
conlrol console within a ·control van" (a 20-foo! container) welded to the surface of a rig or vessel.







Mr. Timothy Mooney
Office of Exporter Services
February 7, 2011
Page 6


BUSINESS
CONFIDENTIAL


Accordingly, ROVs meeting the control criteria for BA001.c.2 are not WMDs or WMD-related items
and do not convey a "critical" military or intelligence advantage. Moreover, such ROVs should not be
controlled in Tier 1 because, as is described in detail below, they are currently being widely designed
and manufactured in at least ten (10) countries other than the United States.


B. ECCN BA001.c.2 ROVs Should Be in Tiers 2 or 3 Because of Their Broad Foreign
Availability


ROVs that meet the control criteria of BA001.c.2 are available-that is, indigenously developed,
produced, and/or enhanced-in at least ten countries other than the United States. Such ROVs thus
are not "almost exclusively availablen10 from the United States, as is required for Tier 1 control.
Rather, they are, at a minimum, "almost exclusively availablell from regime partners and adherents, so
as to merit Tier 2 control, and they appear to be of broad enough availability outside that circle of 37
regime partner and adherent countries to merit Tier 3 control, especially given the significant base of
ROV manufacturing that has developed in Singapore and several other southeast Asian countries.


Attached are two documents that summarize the foreign availability infonnation below: first, a chart
showing the countries where ROVs meeting the control criteria for BA001.c.2 are developed and/or
manufactured, the name of the manufacturer, and the ROV models from that manufacturer that are
comparable to those controlled under ECCN 8A001.c.2 (Attachment A); and second, a map
illustrating foreign development and manufacturing locations for these ROVs (Attachment B).


1. Development and Production outside Key Allied Countries


It is significant to note that ROVs meeting the control criteria of 8A001.c.2 are currently being
developed, produced, and/or enhanced in at least five countries outside the group of 37 countries
identified in the Notice, which suggests a lower level of control (Tier 3, or at least Tier 2) should apply
to these ROVs. These countries are Singapore, Thailand, India (with assistance from Russia), and
Malaysia. Foreign availability of ROVs in these countries is discussed in depth below, with reliance
on documentary evidence as requested by BIS,11 all of which is available in the public domain.


Singapore


Publicly available information confirms what is well known in the ROV industry: a significant ROV
manufacturing and technology base is well-established in Singapore, where several ROV
manufacturers are producing unmanned, tethered ROV systems with fiber optic data links capable of
operating below 1,000 meters which are comparable to those being produced by Oceaneering and
other U.S. companies. (These ROVs are, like Oceaneering's, considered by the industry to be ·work-


10 "(A]lmost exclusively available" is defined in the Notice as being available from ~avery small number of other countries that
have in place effeclive export conlrols on Ihe item:'


11 Oceaneering has submitled a hard-copy set of Ihese allachments. Upon request. Oceaneering will provide BIS with a CD
or e-mail an electronic copy of Ihese allachmenls.
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c1ass~ ROVS.12
) This capacity in Singapore may be due to a number of factors, including: the


proximity of Asian oil and gas industry customers; a vessel port and bunker in Loyang, Singapore; the
presence of major shipyards (where ROV systems are mobilized onboard rigs or vessels); the low
cost of steel in the region; a well-educated population; low taxes; and a business-friendly climate.


Oceaneering is aware of at least three major ROV manufacturers designing and manufacturing in and
exporting from Singapore work-class ROVs that are identical in key respects to those the United
States is controlling through ECCN BA001.c.2:


Fugro Subsea Technologies Pte Ltd. C'FugroB).13 Fugro designs and builds in Singapore ROVs for its
own use around the world. These include a wide range of ROV models comparable to the ROVs
manufactured in the United States that are being controlled through ECCN 8A001.c.2. In particular,
the comparable models include the FCV 20000, FCV 3000, Sealion 3000, and SeaJion MK 11models
of ROVS.14 (FCV stands for the UFugro Core VehicleB family.)


The Remote Technology Support Unit (~RTSU") is a design department of Fugro, based in Singapore,
that "designs, manufactures and refurbishes ROV systems for Fugro" and "provides technical support
to the Fugro ROV fleet worldwide" {Attachment 1.A).15 The RTSU's ROV design track record includes
the G3/G4 125-.hp. work-class ROVs with a depth rating of 3,000 to 4,000 meters and the Sea
Serpent, a 200/250-hp. ROV with a depth rating of 2,500 meters of sea water (Bmsw"), as well as the
following ROVs that are comparable to existing Oceaneering ROV models;


• FCV 3000. The FeV 3000 is a heavy work-class ROV, depth rated to 3,OOO-msw, and
designed with single mode fibers in the main lifting umbilical. A data sheet for the FCV 3000
is provided at Attachment 1.8. The Winter 2008 issue of Aquasphere (Attachment 1.C), a
subsea services publication of the Fugro Group, describes Fugro's development of the FCV
3000 in Singapore. In particular, the article describes how "fiJn the first quarter of 2006, a
Team of experienced Fugro ROV Managers and Engineers met in Singapore to put the final
touches to the specifications for what would be the flagship FCV 3000 and a cornerstone of
our Work Class Fleet into the future." Moreover, the article continues, "[w]ith a team of only 10
people ... in Singapore, we began the process to not only design our vision but also to recruit
the additional people and skills that would assist us to reach our ambitious goal of an in-house
design AND build, of not just the vehicle, but the complete System." The article includes a
photograph showing members of the Singapore team. A separate article in the same Winter
2008 issue (Attachment 1.0) notes that 12 FCV 3000 systems had been completed as of the


12 The International Marine Contractors Association ("IMCA") Code of Practice for Safe and Efficient Operation of RaVs
identifies five classes of ROVs. Class II! (Work-Class Vehicles) are generally larger, heavier, and more powerful than Class r
(Observation ROVs) and Class II (Observation ROVs with Payload Option). "Work-class· ROVs may be used to provide a
range of services, including inspection services, surveys, drJlling support, and construction support.


13 Fugro's parent company, Fugro N.V., is based in the Netherlands.


14 Oceaneering has not been able to confirm whether Fugro continues to manufacture these models of Sealion ROVs.


15 Allachmenls 1-17 are enclosed, separalely bound and indexed.
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Winter 2008 publication and were "fully operational in Brazil, Europe, Asia Pacific and West
Africa." The Autumn 2009 issue of Aquasphere (Attachment 1.E) notes that training courses
for the FCV 3000 would become available "from our technical support group in Singapore"
later in 2009.


• FCV 20000. The FCV 20000 is the 2,OOO-mswiteration of the Fugro FCV ROV. A data sheet
for the FCV 20000 is available at Attachment i.F. The Summer 2010 issue of Aquasphere
(Attachment i.G) includes an extensive article on Fugro's development of a 2,OOO-msw
variation of the FCV by the Design and Build Team at Fugro Subsea Technologies in
Singapore.


• Sea lion 3000. The Seation 3000 is a 125-hp., work-class ROV with a 3,000-msw depth
capability and a fiber-optic data link (Attachment i.H). As indicated above, Attachment i.A
identifies this ROV as one that was designed by the RTSU Department in Singapore.


• Sealion MK II (4·Veri). This heavy work-class ROV has the option of 1,OOO-mswor 2,000·
msw depth ratings, 100 hp., and telemetry and video transmission via copper or fiber-optic
link. The data sheet (Attachment 1.1)provides contact information for Fugro Subea Services
pte Ud in Singapore.


Eastar Offshore Pte Ltd. ("Eastar') Eastar, which is based in Singapore, is a second company
manufacturing comparable ROVs outside the group of 37 nations identified in the Notice. Eastar is
75% owned by Alam Maritim Group (Attachment 2.A), a Malaysian subsidiary of Alam Maritim
Resources Berhad, a Malaysian investment holding company (Attachment 2.8).


Eastar designs and manufactures ROVs, including the Phoenix and the Deep Swift, out of a 50,000-
square-foot factory facility in Singapore (Attachment 2.A). The Deep Swift (Model: SWIFT 3000
MSW) has i50-hp., is depth-rated to 3,000 msw, and its video and telemetry system performs
transmission via single mode fiber optics. A data sheet for the Deep Swift is available at Attachment
2.C. The Phoenix has a 3,OOO-mswstandard depth rating, optional fiber-optic video and telemetry
transmission, and 175 hp. A data sheet for the Phoenix is available at Attachment 2.0.


The fact that Eastar is manufacturing ROVs in Singapore is confirmed by a January 2010 profile of
Eastar in Energy Digital (Attachment 2.E). In the article, Chief Design Engineer John Clark explains
how Eastar custom designs each ROV to its client's requirements, then sources parts and
components from suppliers in Singapore or other countries. According to the article, Eastar then
"undertake(s] final assembly and testing here, in our new 50,00D-squaTe-foot factory" in Singapore's
Industrial Zone. The article states that Eastar has delivered eight work-class ROVs in the two years
up to January 2010.


Eastar sells its ROVs to various ROV companies for them to operate. According to the Company
Profile (Attachment 2.A), Eastar ROVs (including work-class and two smaller models) have performed
work for Exxon Mobil, Shell, BP Conoco, Agip, Chevron, Petro Vietnam, Korea National Oil
Corporation, ONGC India, China National Offshore Oil Corporation (CNOOC), Petronas (Malaysia),
and other companies, suggesting the capability and broad exportability of Eastar ROVs.
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Hallin Manufacturing Services Pte Ltd. Hallin Manufacturing Services is a wholly-owned subsidiary of
Hallin Marine Subsea International Ltd., itself a subsidiary of Superior Energy Services, Inc.
(Attachment 3.A). According to the "Manufacturing" tab on the company's website (Attachment 3.8),
Hallin Manufacturing Services "designs, engineers and builds subsea intervention assets for both
Haflin Companies and for third parties."


The website highlights the company's Singapore Manufacturing Facility, which builds ROVs as well as
portable and fixed saturation diving systems (Attachment 3.C). The website includes a video showing
the Singapore Manufacturing Facility, available at:
htfp:/lwww.hallinmarine.com/Manufacturing/subsea-international-assets-production.html. A press
release, entitled "Haflin Shows Commitment to Singapore with Opening of New, Purpose Built
Facility," also describes the opening of the 11,OOO-square-meter facility, built on the marine jetty in
Loyang (Attachment 3.0). Dave Dunlap, CEO of Superior Energy Services, explains in the press
release that the facility "gives Hallin Marine the best possible facilities: it's a great operational base
next to where our vessels will tie up; a first class maintenance and storage centre; an outstanding
manufacturing facility for our dive and ROV systems; and a wonderful environment in which to work
for our design engineers."


A February 2008 article in Vessel & ROV News (Attachment 3.E) confirms that Hallin designs and
manufactures its C-ROV at Hallin's Singapore Manufacturing Facility. The C-ROV is a
hydraulic/electrical work-class ROV, depth rated to 1000 msw, 16 with data transmission via fiber optics
or copper. A data sheet for the C-ROV, which lists Singapore contact information (including a
••manufacturing@hafJin.com.sg ••e-mail address); is available at Attachment 3.F.


The Vessel & ROV News article describes how demand for HaHin's "in-house designed and built" C-
ROVs and saturation diving systems was so great that Hallin had to increase the size of its Singapore
manufacturing facility by 50 percent. In addition, the article explains how, -given the current and
projected sales values and scale of the company's manufacturing," the HaJlin board decided to form
the stand·alone manufacturing division. A later (September 2008) article in Vessel & ROV News
(Attachment 3.G) describes Hallin's decision to build the first six C-ROVs, and that number is only as
of September 2008.


Thailand


Sub Dimension Engineering Co. Ltd. ("Sub DimensionT Sub Dimension is British-owned company
based in Thailand with design and manufacturing facilities in Thailand and Singapore (Attachment
4.A). Sub Dimension describes itself in its profile on Alibaba.com (Attachment 4.8) as "the premier
subsea manufacturing facili!y in Thailand" whose "core business is the design, manufacture &
maintenance of: ROVs [and other products]." It also describes itself as "[blorne of more than 70 years


16 n is not clear if the C-ROVwas designed to operate at depths "exceeding-1,OOO m, which is one of the key control
parameters for the ROVs discussed herein. Even if it was no!, however, the technology behind the vehicle (and the vehicle
itself) would be virtually the same for a deeper-diving ROV. Hallin could design and build an ROV to exceed 1,000 m simply
by using a larger, different density foam block, a different pressure vessel, and a longer umbilical cable.



http://htfp:/lwww.hallinmarine.com/Manufacturing/subsea-international-assets-production.html.

mailto:manufacturing@hafJin.com.sg
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cumulative experience with manned submarines, diving systems, ROVs & remote intelVention
tooling."


The attached posting on the Alibaba.com website (Attachment 4.C) shows that Sub Dimension
manufactures the 150-hp. Odyssea work class ROV in Thailand (see its gPlace of Origin~) and that
this ROV is available for sale for approximately $2.4 million. The Odyssea is a heavy-duty work-class
ROV that has a fiber-optic data link and is available in 2,000- and 3,OOO-meter variations. An
Odyssea data sheet is available at Attachment 4.D. Sub Dimension indicates in the advertisement
that it can supply four "sets" (presumably this refers to ROV systems) per year. The site includes a
similar posting for the Pulsar ROV (Attachment 4.E), a 125-hp., all-electric work-class ROV, depth
rated to 3,000 msw, with fiber-optic telemetry transmission. A data sheet for the Pulsar is available at
Attachment 4.F.


Sub Dimension describes its factory, located in Chonburi, Thailand, as comprising 1,000 to 3,000
square meters, with an "Export Percentage" of 81-90% (Attachment 4.B). The company explains that
it has "in house machining capabilities" and "a team of highly skilled designers, machinists, engineers
& technicians.~ Because the facility is located in a Thai Soard of Industry (SOl) registered industrial
complex, the company claims that it "enjoy[sj expedited import & export benefits, enabling us to
operate globally without restrictions~ (Attachment 4.8).


India and Russia


National Institute of Ocean Technology ("NIOrl. The ROSUB-6000 was developed by NIOT
(Attachment 5.A) in collaboration with the Experimental Design Bureau of Oceanological Engineering
("EDBOE"), which is part of the Russian Academy of Sciences (Attachment 5.8).17 According to one
recent article, NIOI's successful trial of the ROSUB-6000 to the bottom of the Central Indian Ocean
8asin (5,289 m) puts India in "an elite league of nations like [the} US, Japan and China" (Attachment
5.F).


The ROSUB-6000 has an operating depth of 6,000 m and twelve optical fibers for data and video
transmission, according to the data sheet (Attachment 5.G). Photos of the ROSUB-6000 and related
equipment are available at Attachment 5.H and 5.1. This ROV meets (and in terms of depth rating, far
exceeds) the control crileria for 8A001.c.2 ROVs.


According to the Introduction page of the NIOT website (Attachment 5.B), the development of this
deepwater work-class ROV was initiated by the Polymetallic Nodule Management (PNM) Board of the


11 EDBOE RAS was established in 1970 by a decree of the Presidium of the USSR Academy of Sciences (now the RAS) "in
accordance with the Regulations of the State Commillee on Science & Technology of Council of Ministers USSR"
(Attachment S.C). Altachment 5.0 shows that the cuslQmers and partners of EDBOE include a range of Russian research
institutes and private companies. In addition, the webpage notes that "EDBOE RAS collaborates with foreign research and
design inslilutes and companies from Ihe USA, India, Japan, Greece, Germany, France, England, Spain. Taiwan, Norway,
Poland, Denmark, and others." Moreover, EDBOE has decades of experience in the design, construction, trial, and
operation of manned underwater vehicles, including the "Argus' (1975), "Osmotr" (1986), "Rift-Y and "Rift-2," 'Pisces," and
others (AttachmentS.E).
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Ministry of Earth Sciences, Government of India. Further information on the ROSUB-6000 project
and its achievements can be found on this NIOT webpage:
htlp:/Iwww.niot.res.in/projects/submer/submersibles introduction.php. Attachment 5.J shows the
project achievements, ranging from "infrastructure and capacity buildingD through a series of shallow
and deepwater sea trials off Chennai, India and Kakinada, India. Finally, Attachments 5.K and S.L
indicate that a "mandate" 'and "Future Vision" of the project are the development of a "shallow water
work class" ROV. While it is not clear what depth constitutes "shallow water," this indicates that the
technology developed for a 6,OOO-rnsw ROV can be applied toward the development of lower-depth
ROVs.


Malaysia


Subsea Explore Services (M) Sd" Bhd. Subsea Explore Services is a Malaysian entity that
manufactures the Satna 101 ROV and appears to be developing a Satna 102 ROV. The company
appears to manufacture the Satria 101 (and Satria 102, if in production18


) at the company's location in
the SME Bank Factory Complex in Selangor, Malaysia since this is the only facility/location listed
(Attachment 6.B). The Satria 101 has a 1,500"msw depth rating and fiber-optic and copper coax
video and telemetry (Attachment 6.C). Attachment 6.0 shows pictures of the Satria 101
manufacturing process.


In 2010, SME Corporation Malaysia, an agency of the Malaysian Ministry of International Trade and
Industry, awarded the Small and Medium Enterprise Innovation Award in the manufacturing sector to
Subsea Explore Services (Attachment 6.E).


2. Manufacturers Within the Group of 37


Outside of Southeast Asia, India, and Russia, ROVs also are broadly manufactured by the United
States' regime partners and adherents. In particular, the United Kingdom has a long history of
developing, manufacturing, and using ROV technology, with the Aberdeen, Scotland area serving as
a particular base for ROV technology. Oceaneering itself has been designing and manufacturing
ROVs out of its Aberdeen facility since 1978.


In total, this section lists more than a dozen companies outside the United States manufacturing
and/or developing work-class ROVs that meet the control criteria of 8A001.c.2. These companies are
located in five countries: the United Kingdom, Italy, Australia, Canada, and Norway.


18A National Oceanography Data Cenlre webpage (Atlachment B.A) indicates that Subsea Explore Services was (at the
lime of the posting, which appears to be from 2010) in the pre·commercialization stage for the Sama 102 work class ROV.
According to the posting, Subsea Explore Services gets most of [Is funding from Malaysia's Ministry of Science, Technology,
and Innovation (MOSTI) -Techno Fund."



http://htlp:/Iwww.niot.res.in/projects/submer/submersibles
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Soil Machine Dynamics Ltd. ("SMD"). SMD manufactures ROVs, including the Quantum and the
Quasar, on the banks of the River Tyne in the United Kingdom (Attachment 7.A).


According to a November 201 ° article in The Manufacturer (Attachment 7.B), SMD signed a contract
in July 2010 with Subsea 7, another UK-based company, to supply 20 ROVs to Subsea 7, with an
option for a further 10. The article explains that SMO production processes aim to produce two to
three ROVs per month. In addition, SMO has supplied Quantum and Quasar work class ROVs to
Hallin Marine in Singapore, as evidenced by Hallin data sheets (Attachment 7.C and 7.0) featuring
Quantum and Quasar ROVs built by SMD. Both the Quantum and Quasar (Attachments 7.E and 7.F)
are depth-rated to 3,000 msw and appear to have fiber-optic data links. A July 2010 press release
from SMD (Attachment 7. G) announced a contract for SMD to supply two additional Quantum XP
ROV systems to Hallin Marine. The press release notes that this award represents the ninth and
tenth work-class ROV purchased by Hallin.


Perry Slingsby Systems, Ltd. rpSS"). PSS, which is part of the Aberdeen, United Kingdom-based
Triton Group, appears to manufacture ROVs at a 48,OOO~square-foot Kirbymoorside facility near York,
England (Attachment 8.A). PSS also has a service facility in Singapore. The Triton XLX and XLS
(Attachments 8.8 and 8.C) are heavy-duty work-class ROVs with 3,000-/4,000-msw depth ratings. A
PSS brochure (Attachment 8.0) notes that more than 60 Triton XLS ROVs have been delivered as of
the date of publication. In addition, PSS manufactures the Triton XLR, which it says is similar to the
XLX in that it "offers a common design basis with common components," but for applications in the
75-hp. to 125-hp. range (Attachment 8.0). The XLR is available in 2,000-,3,000- and 4,000-msw
versions (Attachment 8.E).


Sub-Atlantic Ltd. According to the company's website (Attachment 9.A), Sub-Atlantic designs and
manufactures small to medium-sized electric ROV systems - including the Comanche, a small work-
class ROV - in Aberdeen, United Kingdom. This light work-class electric ROV has a 2,OOO-msw
standard depth rating (with options for 3,000 and 6,000 msw) and fiber-optic telemetry. A data sheet
for the Comanche is available at Attachment 9.B.


Sonsub AS. Sonsub AS, based and incorporated in Norway, operates as a subsidiary of Saipem SpA
of Italy (Attachment 10.A and 10.8), which is a subsidiary of Eni SpA (Attachment 10.C). Son sub
appears to build its Innovator Leviathan in Houston, Texas but "under the guidance of Sonsub's
research and development team in Venice, Italy, and with special features driven by [Sonsub'sJ
Aberdeen [UK] and Stavanger [Norway] divisions" (Attachment 10.D). The Innovator Leviathan
(which appears also to be referred to as the Innovator 250) is a 250-hp. heavy work-class ROV with a
3,OOO-msw depth rating (Attachment 10.E). Sonsub also may manufacture ROVs in Italy (Attachment
10.F). In addition to the Innovator Leviathan, Sonsub also developed and manufactures the heavy
duty work-class Innovator, a 200-hp. ROV with a 3,OOO-msw depth rating (Attachment 1D.G). (It is not
clear what role the Italy, UK, and Norway teams played in the development of the Innovator.)
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Total Marine Technology Pty Ltd ("TMT"). TMT is a private company that designs and manufactures
work class ROVs in West Australia (Attachment 11.A). According to the company website
(Attachment 11.A), the TMT team has built at least 12 work-class ROVs that have worked in many
Asian countries, "from China to New Zealand and Australia.ll The Nomad is a 150-hp. ROV depth
rated to 1,500 msw and includes fiber-optic video and data transmission in the main umbilical
(Attachment 11.B); the Typhoon is a 150-hp., heavywork~class ROV, depth rated to 3,000 meters
(Attachment 11.C); and the Navigator is a work-class ROV depth rated to 3,000 meters, which has a
fiber-optic armored umbilical cable for video and data transmission (Attachment 11.0).


Canada


International Submarine Engineering Ltd. ("JSEll


). ISE, founded in 1974, designs, fabricates, and tests
ROVs at a facility in Port Coquitlam, east of Vancouver, British Columbia (Attachment 12.A). As of a
March 2009 press release, IBE had built and delivered over 215 underwater vehicles, including
autonomous and remotely operated underwater vehicles, which it provided to clients in 20 countries
(AttachmenI12.B).


ISE appears to have significant ROV technology and the ability to design and manufacture ROVs that
meet the criteria for BA001.c.2. According to an October 13, 2010 press release (Attachment 12.C),
ISE delivered a 150-hp. HYSUB ROV, rated to an operational depth of 3,OOO-msw,to SNK Ocean Co.
Ud., a Japanese marine services company. In 200B, ISE designed and manufactured a 130-hp,
HYSUB ROV, depth rated to 4,OOO~msw,for the Guangzhou Marine Geology Survey, a division of
China's Ministry of Land and Resources (Attachment 12.0).


In November 2009, ISE's president, Dr. James McFarlane, was honored as a Technology Pioneer by
the Offshore Energy Center's Hall of Fame in Houston, Texas. According to ISE's press release, Dr.
McFarlane was one of the industry's key individuals whose innovation had formed the basis of the
technology and engineering behind ROVs (Attachment 12.E).


Norway


KYSTDESIGN AS. KYSTDESIGN is an independent company that designs and fabricates two work-
class ROVs (the SUPPORTER and the INSTAllER) (Attachment 13.A) presumably in Norway, since
the company does not mention having any other facility (Attachment 13.8). The webpage at
Attachment 13.A notes that these work vehicle designs "are derived from experience gained through
leading benchmark ROV development projects {over] the last 15 years." The company consists of
~multi-discipline engineering teams, with specialists in mechanical design, hydraulic systems,
electronics and software development" (Attachment 13.C).


A work-class ROV product brochure for this company is included at Attachment 13.0. In addition, two
particular KYSTDESIGN models bear mention as being comparable to ECCN 8A001.c.2 ROVs. The
INSTALLER is a work-class hydraulic ROV system for intervention down to 2,500 meters (Attachment
13.E). The INSTALLER was first delivered in 2001 and there were four in operation as of 200B
(Attachment 13.F). A data sheet for the Installer is available at Attachment 13.G. The SUPPORTER
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is a 125-hp., work-class hydraulic ROV for interventions down to 2,000- or 3,000-meter water depths
(Attachment 13.H). It was first delivered in 2006 and there were 10 in operation as of 2008
(Attachment 13.F). A data sheet for the SUPPORTER is available at Attachment 13.1and a video on
the SUPPORTER is available at the webpage shown at Attachment 13.H.


IKM Subsea AS. tKM Subsea, a subsidiary of the NOlWegian IKM Group, manufactures internally
developed Merlin work-class ROVs (Attachment 14.A). Both the Merlin WR200 and LR120 are
designed and built at IKM Subsea's production facilities in Bryne, Norway (Attachment 14.B and
14.C). The Merlin WR200 is a 200-hp., electrical work-class, fiber-optic ROV depth rated to 3,000
msw. A data sheet for this ROV is available at Attachment 14.0. The Merlin LR120 is an electrical,
light work-class, fiber-optic ROV with 120 hp., designed to operate in depths up to 3,000 meters, A
data sheet for this ROV is available at Attachment 14.E.


Sperre AS. Sperre manufactures and sells electrical work-class ROV systems manufactured at
workshops in Notodden, Eastern Norway (Attachment 15.A). As shown on the comparison chart of
Sperre's SUB-fighter ROVs (Attachment 15.B), all of these work-class ROVs have an optional depth
of 3,000 msw and have a fiber-optic tether cable and a fiber-optic telemetry system. The ROVs that
this company manufactures in Norway are the SUB~fighter 30k (Attachment 15.C), SUB-fighter 15k
survey (Attachment 15.0), SUB-fighter 10k (Attachment 15.E), SUB-fighter 7500 fiber (Attachment
15.F), and SUB-fighter 4500 (Attachment 15.G).


Argus Remote Systems ("Argus"). Argus, located in Norway (Attachment 16.A), was established in
1992 and is currently 73 percent owned by Mohn Drilling AS (Attachment 16.8), another Norwegian
company (Attachment 16.C). Argus designs, manufactures, and operates electrical ROV systems
(Attachment 16.0). These include the Argus Worker, a 174-hp., work-class ROV with a maximum
operating depth of 4,000 msw and fiber-optic video transmission (Attachment 16.E), and the Argus
Bathysaurus XL, with a 4,000-msw maximum operating depth and fiber-optic video transmission
(AllachmenI16.F).


AAK Subsea AS. AAK Subsea designs, develops, and produces its proprietary Elsub electric ROV in
Stavanger, Norway (Attachment 17.A). AAK Subsea is part of the AAK Group AS group of
companies (Attachment 17.8). The Elsub I is a work-class ROVthat has been in commercial
operation since December 2009 providing drill support services offshore of Venezuela, according to
AAK Subsea's website (Attachment 17.C). Further information on the Elsub I is available at
Attachment 17.0. The Elsub II, the second-generation Elsub work class ROV, is "now ready for
production," according to an undated AAK Subsea webpage (Attachment 17.E).


In summary, as noted above, unmanned tethered ROVs meeting the control criteria set forth in ECCN
BA001.c.2 are widely available from manufacturersfdevelopers outside the United States, including
companies in Asia, Australia, Russia, India, Canada, and Western Europe (the United Kingdom, Italy,
and Norway). These items thus should not be controlled in Tier 1, but should be Tier 2 or even Tier 3
items on the eCL.
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IV. ROV Parts in ECCNs 5A001 and 6A001 Should Be in Tier 2 or Tier 3, Not Tier 1


Oceaneering understands that in addition to ECCN 8A001 items, the Administration is considering
placing into Tier 1 certain items classified pursuant to ECCNs 5A001 and 6A001. These two entries
on the CCl contain (among many other items) certain critical ROV components-namely, fiber-optic
armored umbilical cables classified under ECCN 5A001.c.2, transponders classified under ECCN
6A001.a.1.d, and doppler velocity logs and acoustic doppler current profilers, both classified under
ECCN 6AOO1.b.2-upon which Oceaneering relies, and which it respectfully suggests do not merit
control under Tier 1.


Oceaneering does not manufacture these ilems, but rather purchases them from vendors located
abroad, which evidences the foreign availability of these items. Moreover, we believe BIS is aware
that these items are not so sensitive as to merit Tier 1 control. This is evidenced by the fact that in the
parallel Federal Registernotice published on December 9,2010, relating to proposed License
Exception STA, BIS has proposed to make items classified under ECCNs 5A001.c.2, 6A001.a.1.d,
and 6A001.b.2 fully eligible for that license exception.19 Accordingly, for this reason and because of
the availability of these items outside the United States, Oceaneering submits that these ilems should
be placed in a lower CCL tier, such as Tier 2.20


Armored Umbilical Cables: ROVs meeting the control criteria of 8A001.c.2 (including many of those
manufactured by Oceaneering) often use a fiber-optic, armored umbilical cable to communicate with a
pilot at the sufface. When subject to the EAR, we understand that such cables are classified pursuant
to ECCN 5A001.c.2.21


Armored umbilical cables are available from numerous foreign sources, including: Nexans, which
manufactures these cables in Norway; Norddeutsche Seekabelwerke GmbH (known as MNSW"),
which develops cable technology in Germany; Lapp Muller, whose head office and manufacturing
plant appear to be in France; and Cortland Fibron BX Ltd. based in the United Kingdom.


19 In particular, the new "STA exclusion paragraphs· that would be added to 50 ECCNs, including ECCNs 5AOOl and BA001,
and which reslnclthe ability to rely on two parts of License Exception STA for exports, reexports, and in-counlry transfers of
items abroad, are limited in scope and do not extend to items classified under 5A001.c.2, 6A001.a.l.d, and BAOO1.b.2. The
"STA exclusion paragraph" that BIS proposes to add to ECCN 5AOOl states: "STA: Paragraph (c)(2) of License Exception
STA (§ 740.20(c)(2» of the EAR may nol be used for any commodity in 5A001.b.3 or b.5." This exclusion paragraph does
not reference or extend to 5A001.c.2. Similarly, the ·STA exclusion paragraph" proposed to be added to ECCN BAOOl
stales: "STA: Paragraph (c){2) of license Exception STA (§ 740.20(c){2» of the EAR may not be used for commodities in
6AOO1.a.1.b, 6AOO1.a.1.e or BADOla.2." This exclusion paragraph does nol reference ilems controlled by 6A001.a.l.d or
6AOO1.b.2. Accordingly, items conlrolled by ECCNs 5AD01.c.2, 6AOO1.8.1_d,and 6AD01.b.2 appear to be fully eligible for
License Exception STA, assuming {he other conditions of the use of the exception are met.


20Oceaneering has more limited foreign availability information about the items described in this section than it does about
ROVs. Accordingly, it is possible thalthese items are even more broadly available than is described herein and thus that
they may ment control in TIer 3.


21 ECCN 5A001.c.2 controls (for NS2IAT1 reasons) "[o]plical fiber cables and accessories, designed for undelWater use,· but
excepting standard civil telecommunication cables and accessories.
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Transponders: Transponders are items incorporated within the ROV that are used to determine the
ROV's position underwater. When subject to the EAR, we understand these items are classified
pursuant to ECCN 6A001.a.1.d.22 ROV transponders are available from various companies in the
United Kingdom (including Sonardyne, which appears to manufacture transponders in the UK) and
Norway (including Simrad/Kongsberg).


Doppler Velocity logs ("DVls"): DVls, also incorporated within the ROV, generate velocity and other
data that are used to navigate the ROV. When subject to the EAR, we understand that these items
are classified pursuant to ECCN 6A001.b.2.23 DVls are available from companies in Norway.


Acoustic Doppler Current Profilers rADCPs"): ADCPs, which may be incorporated within the RQVor
attached to the ROV's "cage," measure the strength and direction of the ocean current through the
water column. Oil and gas customers use these data to adjust to the effects of the current on drilling
operations. When subject to the EAR, we understand that ADCPs are classified pursuant to ECCN
6A001.b.2. ADCPs are available from Aanderaa Data Instruments (headquartered in Norway) and
Nortek AS (which does development and product assembly in Norway). According to the Nortek
website (http://www.nortek-as.com/enlabout-nortek). Nortek ships nearly 1,000 water velocity
instruments per year and the company's instruments are in use in more than 75 countries around the
world.


Other ROV components, such as syntactic foam buoyancy modules, also are widely available outside
the United States. (When subject to the EAR, syntactic foam buoyancy modules are classified
pursuant to 8C001, which is not one of the ECCNs targeted for Tier 1, and this item should certainly
not be placed in Tier 1.) Syntactic foam buoyancy modules are available from non-U.S. sources,
including Trellborg Offshore (based in Sweden and which appears to manufacture syntactic foam
modules in the U.K.), which acquired UK-based CRP Group Ltd.; BlueWay Marine Solution Co. Ltd., a
Chinese company which appears to design and manufacture the buoyancy modules in China;
Balmoral Offshore Engineering, headquartered in Scotland; and Matrix Composites & Engineering
Ltd., based in Australia.


V. Conclusion


For the reasons set forth above, ECCN 8A001.c.2 unmanned, tethered ROVs should be placed in Tier
3-or at least in Tier 2-of the three-tier eel structure being considered by BIS because these items
are not "almost exclusively available" from U.S. (or, indeed, from the 37 listed regime partners or
adherents). Rather, these ROVs (1) are developed, produced, and/or enhanced in more than a "very
small number" of countries outside the group of 37, including Singapore (where at least three major
companies develop and manufacture ROVs), Thailand, Malaysia, Russia, and India, and (2) do not


22ECCN 6AOD1.a.1.d controls (for NS2/AT1 reasons) "[aJcoustic systems, equipment and specially designed components for
determining the position of surface vessels or underwater vehicles, designed!o operate at a range exceeding 1,000 m with a
positioning accuracy of less than 10 rn rms (root mean square) when measured al a range of 1,000 m.»


23 ECCN 6A001.b.2 controls (for NS2IAT1 reasons) "Doppler-velocity sonar log equipment [designed to measure the
horizontal speed of the equipment carrier relative to the sea bed] [hJaving speed accuracy belter than 1% of speed(.)"



http://www.nortek-as.com/enlabout-nortek.
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convey a "critical" military or intelligence advantage. Accordingly, at the very least, ECCN 8A001.co2
items should be placed in Tier 2 because these ROVs meet neither the foreign availability nor the
military/intelligence requirement for Tier 1; there also is a strong argument that given the breadth of
their foreign availability, they should be placed in Tier 3.


In addition, fiber-optic umbilical cables classified under ECCN 5A001.co2, transponders classified
under ECCN 6A001.a.1.d, DVLs classified under ECCN 6A001.b.2 and ADCPs (also classified under
6A001.b.2) do not provide a "critical" military or intelligence advantage to the United States and are not
"almost exclusively available" from the United States. These items thus should be placed in Tier 2 or
Tier 3.


.. ,; •. ,; ..
Please do not hesitate to contact the undersigned, by telephone at (713) 329-4500 or bye-mail at
kkerins@oceaneering.com, if you have any questions or need any additional information. You also
may contact our outside counsel on export control matters at Covington & Burling lLP: Kim
Strosnider (kstrosnider@cov.com;202-662-5816) or Gabriel L. Slater (gslater@cov.com: 202-662-
5159).


Thank you very much for considering these comments.


Respectfully submitted,


OCEANEERING INTERNATIONAL, INC.


Kevin F. Kerins
Senior Vice President - ROVs


cc: Stephen Hall, Office of Exporter Services


Allachmenls (A & B)


Enclosures (1-17)
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Index of Attachments to Oceaneering International, Inc. Comments in Response to Federal
Register Notice Regarding Revisions to the Commerce Control List


Tab Description


Fugro Subsea Technologies Pte Ltd.


LA Remote Teclmology Support Unit webpage from Fugro Survey Pte Ltd. Portal


Available at http;//www.fugro.sg/rovmanufacturing.htm


1.B Data sheet for FCV 3000


Available at www.fugro.sg/downloads/WorkclassFCV3000Datasheet.pdf


1.C "FCV 3000 ROV System; From Concept to Reality," Aquasphere (Winter 2008)


Available at
http://www .fugro.com/datasheets/servicesl Aquasphere%20Winter%20200S .pdf


1.D "ROV Fleet Expansion Continues at Fugro," Aquasphere (Winter 2008)


Available at
http://www.fugro.comJdatasheetsiservicesJAquasphere%20Winter%20200S. pdf


1.E "Fugro Academy launches in-house production of ROV technical e-Ieaming and
classroom courses," Aquasphere (Autumn 2009)


Available at
http://www.fugra.comldatasheetsiservicesiAquasphere%20Autumn%202009.pdf


1.F Data sheet far FeV 2000D


Available af
http://'NWW.fugrosubsea.com!downloads/revs/fcv2000d/fcv2 GOOd-specification-sheet



http://http;//www.fugro.sg/rovmanufacturing.htm

http://www.fugro.sg/downloads/WorkclassFCV3000Datasheet.pdf

http://'NWW.fugrosubsea.com!downloads/revs/fcv2000d/fcv2





Tab Description


I.G "The Fey Family Continues to Grow," Aquasphere (Summer 2010)


A vailable at http://www.fugro.com/datasheets/services/Aquasphere_Summer20 1O.pdf


I.H Data sheet for Sealion 3000


Available at
http:! /www.fugrosubsea.com!downloads/rovs/sealioo-3000/sealioo- 3OOO-specificati 00-


sheet


l.l Data sheet for Sealion MK II (4-Vert)


Available at http://www.fugrosubsea.com.sg/datasheetsIROV !ROV -Sealion-MkII. pdf


Eastar Offshore Pte Ltd.


2.A Eastar Offshore Pte Ltd. Company Profile (February 2010)


A vailable at
http:/ /www.eastaroffshores.com/images/stories/mainiCOMP ANY%20PROFILE%20 _
Feb%2020 I0%20Vl _ .pdf


2.B Alam Maritim Resources Berhad "Corporate Overview" webpage


Available at http://www.alam-maritim.com.rny/


2.C Data sheet for Deep Swift/SWIFT 3000 MSW (February 2010)


Available at
http://www.eastaroffshores.com/imageslstories/main/COMPANY%20PROFILE%20_
Feb%202010%20Vl_.pdf


2.D Data sheet for Phoenix (February 2010)


Available at
http:/ /www.eastaroffshores.com/images/stories/main/COMP ANY%20PROFILE%20 _
Feb%20201 0%20V 1_ .pdf


2.E Company Report on Eastar/ Alam Subsea in Energy Digital (January 6, 2010)


Available at http://W'h'w.energydigital.com/Eastar-Offsbore-Deep-sea-rovers_ 41166
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http://www.fugrosubsea.com.sg/datasheetsIROV

http:///www.eastaroffshores.com/images/stories/mainiCOMP

http://www.alam-maritim.com.rny/

http:///www.eastaroffshores.com/images/stories/main/COMP
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Tab Description


HaDin Manufacturing Services Pte Ltd.


3.A Press Release, "Hallin's New, Purpose Built, State of the Art Singapore Facility
Opens" (August 25, 2010)


A vailable at http://'NWW.hallinmarine.comIDownloadslpress-
release/ I00825HailinOpensNewF acility .doc


3.8 "Manufacturing" Tab on Hallin Marine website


Available at
http:/ Iwww.hall inmarine.comIManufacturing/subsea-international-singapore.htm


3.e Singapore Manufacturing Facility webpage (with video) on Hallin Marine website


A vaUah! e at http://www.hallinmarine.comIManufacturing/subsea- internati onal-assets-
production.html


3.D Press Release, "Hallin Shows Commitment to Singapore with Opening of New,
Purpose Built Facility"


Available at http://www.hallinmarine.comINews/new-facility.htm


3.E "Hallin launches its own ROY," Vessel & ROV News (February 7, 2008)


Available at http://www.oilpubs.comloso/article.asp?vl=7147


3.F Data sheet for C-ROV


Available at
http://www .hallinmarine.comIDownloadsIHMS%20Workclass%20CROV%20web. pdf


3.G "Hallin Marine invests in ROY fleet," Vessel & ROV News (September 8, 2008)


Available at http://www.oilpubs.comJoso/article.asp?vl=7769


Sub Dimension Engineering Co. Ltd.


3
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Tab Description


4.A Sub Dimension Engineering homepage


Available at http://www.subdimension-engineering.com/


4.B Sub Dimension Engineering "About Us" webpage on Alibaba.com website


Available at http://www.alibaba.com/memberlthI0445l925/aboutus.html


4.C Sub Dimension Engineering posting re: Odyssea 150 HP ROY on Alibaba.com website


Available at http://www.alibaba.com/productithl04451925-103921890-
l0075965710DYSSEA 150 HP ROY.html


- - -


4.D Data sheet for Odyssea


Available at
http://www.subdimensi on~engineering. comlR 0Vdatasheetsl odysseadatasheet. pdf


.


4.E Sub Dimension Engineering posting re: Pulsar 125 HP ROV on Alibaba.com website


Available at http://www.alibaba.com/productithl04451925-103922652-
100759745/PULSAR 125 HP ROY.html- - -


4.F Data sheet for Pulsar


Available at
http://www.subdimension-engineering.comIROV datasheets/pulsardatasheet. pdf


NIOTiEDBOE


5.A "Deep-ocean exploration using remotely operated vehicle at gas hydrate site in
Krishna~Godavari basin, Bay of Bengal," Current Science (September 25, 2010)


Available at http://www.ias.ac.inlcurrsci/25sep20101809.pdf


5. B NIOT "Introduction" webpage


Available at hnp://www.niot.res.inlprojects/submer/submersibles introduction.php
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http://www.subdimension-engineering.com/

http://www.alibaba.com/memberlthI0445l925/aboutus.html
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Tab Description


5.C EDBOE homepage


Available at http://www.edboe.rulindex e.htm


5.D "About" Tab on EDBDE website


Available at http://www.edboe.ruJabout e.htm


5. E EDBGE Manned Systems Experience webpage


Available at http://vvv.rw.edboe.rulhistory e,htm#osmotr


5.F "Indigenous ROSUB 6000 expedition puts India in elite league"


Available at
http://www.ronsrovlinks.nlfrnodules/impressionlsinglearticle. php? aid:=3779&page=indi
genous Josub _6000_ expedition --'puts_india_ in_elite_league


5.0 Data sheet for ROSUB-6000
.


Available at http://\VWW'.edboe.rufproducts/listle.php


5.H Photo of ROSUB-6000


Available at http://www.edboe.rulproductsJrosub.jpg


5.1 NJOT photo gallery


A vailable at http://www.niot.res.in/photogal/photogallery_view.php?id=29


5.1 NIOT "Achievements" webpage


Ava i lab le at http://www.niot.res.in/projeets/submer/submersibles "'performance. php


5.K NIOT "Mandate" webpage


A vailable at http://www .niot.res.in/projects/submer/submersibles ~acti vities. php


5.L NIOT "Future Vision" webpage


A va if able at http://www.niot.res.infprojects/subtnerlsubmersibles.php
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Tab Description


Subsea Explore Services (M) Sdn Bhd.


6.A Satria 102 Posting on National Oceanography Data Centre webpage


Available at
http://www .mynodc.gov .my/page.php?pageid=viewdata&iddata= 149&search=Product
s%20For%20Conunercialisation&submit=Search!#2 (click "Pre-Commercialization of
Sama 102 Malaysia Work Class ROY" link)


6.B Subsea Explore Services homepage


Available at http://www.subsearov.comlOl/


6.C Data sheet for Satria 101


Available at http://www.subsearov .comJOl/service-a-equipment/our-equipments.html


6.D Photos of Subsea Explore Services ROV Manufacturing


A vaitable at http://www.subsearov.comlOl/service-a-equipment.html


6.E List of SME Corporation Malaysia Innovation Awards for 2010


Available af
http://www.srneinfo.com.my/index.php?option=com _content&view=article&id= 1209
&Itemid~1175


Soil Machine Dynamics


7.A "Soil Machine Dynamics, Delivering through dynamism," The ~1I1anufacturer
(September 2008)


Available at
http://www.themanufacturer.comlukiprofile/8994/Soil_Machine _Dynamics


7.B «Soil Machine Dynamics, Digging your scene," The Manufacturer (November 2010)


Available at
http://www.themanufacturer.com/uk/profile/1130l/Soi1_Machine_Dynamics
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Tab Description


7.C Data Sheet for Hallin Marine Quantum built by SMD Hydrovision


A vai/able at http://www.hal1irunarine.comIDownloadsiQuantum%20Dec%20201 O.pdf


7.D Data Sheet for Hallin Marine Quasar built by SMD


Available at
http://www.hallinmarine.comIDownJoads/rov/Quasar<'A.20Compact%200ct%20201 O.p
df


7.E Data Sheet for Quantum


A vailable at
http://www .smd.co.uk/includes/downloadfile.php?file=:o/downloads/quantum _ workcIass
.pdf


7.F Data sheet for Quasar


Available at
http://www.smd.co.uk/includes/downloadfile.php?file=/downloads/quasar _ workclass. p
df


7.0 Press Release, "SMD to supply Hallin Marine with Quantum XPs and new Hanger
LARS" (July 2010)


Available at http://www.smd.co.uk/news/view.php?id=78


Perry Slingsby Systems, Ltd.


8.A Perry Slingsby Systems Locations webpage


Available at http://www.perryslingsbysystems.com/contact.html


8.B Data sheet for Triton XLX


Available at
http://www. perryslingsbysystems.comlassets/pdfJdatasheets/vehiclesffriton _ XLX.pdf
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Tab Description


8.C Data sheet for Triton XLS


Available at
http://www.perrysliogsbysystems.com! assets/pd£l datasheets/vehi cles/T riton XLS. pdf


8.D Description of Triton XLS and Triton XLR in Perry Slingsby Systems ROVs and
Trenchers brochure


Available al
http://www.perryslingsbysystems.com/assets/pdf/brochures/rovs and trenchers.pdf


8.E Data sheet for Triton XLR


Available at
http://www .perryslingsbysystems.com/assets/pdf/datasheets/vehiclesfTriton _XLR_100
_125%20hp-l. pdf


Sub-Atlantic Ltd.


9.A "About Sub-Atlantic" webpage


Available at http://www.sub-atlantic.co.uk!about


9.3 Data sheet for Comanche (February 25, 2008)


Available at
http://www.sub-atlantic.co.uklmediaJproducts/downloadslData _Sheet_ 4.pdf


SonsubAS


10.A Sunsub AS profile in Business Week


Available at
http://investing.businessweek.com/research/stocks/private/snapshot.asp?privcapld=272
04450
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Tab Description


10.B List of Eni's subsidiaries for year 2009 (Exhibit 8 to Annual Report on Form 20F
2009)


Available at http;!lwww.eni,comlen _IT/attachments/publications/reports/reports-
2009/ Annual-Report -On- Form20F -2009. pdf


10.C "Subsidiary ofEni S.p.A" webpage footer


Available at http://vvww.saipem.com/sitelHome.html


IO.D "Construction vehicles engineered for fast deployment in heavy seas," Offshore (April
2009)


Available at http://www.offshore-mag.comJindexlarticle-
display /35964 3/arti deS! 0 ffshore/vo 1ume-69/issue-4/ subsea! construction- vehicles-
engineered -for-fast -deployment -in-heavy-seas. html


10.E Innovator 250 webpage


Available at
http://www.saipem.it/site/article.jsp?idArticle=5461 &instance=2&node=20 12&channe
1=2&ext=template/37DueColonne&int=article/1 DefaultArticolo


10,F Sonsub "Company Background" on AZoRobotics.com website


Available at http://azorobotics.com/Suppliers.asp?SupplierID=718


10.G Innovator webpage


Available at
http://www .saipem.it/site/artic1e.jsp?idArticle=5462&instance=2&node=20 12&channe
1=2&ext=template/37DueColonne&int=article/1 DefaultArticolo


Total Marine Technology Pty Ltd.


11.A Total Marine Technology "Company Overview" webpage (20 I0)


Available at http://www.tmtrov.com.aulcompany.htm
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Tab Description


II.B Data sheet for Nomad


Available at http://www.tmtrov.com.au/nomad.html


II.C Data sheet for Typhoon


A vailable at http://www.tmtrov.com.au/tmtPics/TyphoonITYPHOON_SPECS.pdf


II.D Data sheet for Nomad Navigator


Available at http://www.tmtrov.com.au/nomadnav.html


International Submarine Engineering Ltd.


12.A International Submarine Engineering "Facilities" webpage


Available at http://www,ise.bc.calServices.html


12.B Press Release, "Recovering an Alternate Source of Energy with a High Pressure
Recovery Vessel" (March 26, 2009)


Available at http://www.ise.bc.calNews/GMGS%20HPRV%20Release.pdf


12.C Press release, "ISE Delivers New HYSUB ROV" (October 13, 2010)


Available at http://www.ise.bc.calNews/SNK%20ROV%20Release%200910.pdf


12.D Press release, "ISE Launches GMGS ROV for Trials"


Avadable at
http://www.ise. be.eaINewslGMGS%20Launch%20Release%20 121908.pdf


12.E Press Release, "ISE Inducted as Technology Pioneer into Offshore Energy Center Hall
of Fame" (November 20, 2009)


Available at
http:!Iwww.ise.bc.calNews/Offshore%20Technology%20Pioneer%20A ward%20Relea
se%20Nov09.pdf


KYSTDESIGN AS
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Tab Description


13.A KYSTDESIGN homepage


Available at
http://www.kystdesign.no/pls/apexlf?p~ 10213 :7120:28276140 10709442::: :p:home


13.B "Contact us" webpage


Available at
http://www.kystdesign.no/pls/apexlf?p~ 10213 :7120: 1423023718548082::: :p:contact-
us


13.C "This is KYSTDESIGN" webpage


Available at
http://www.kystdesign.no/pls/apexlf?p~1 0213:7120:2707666678043181:: :p:this-is-
kystdesign


l3.D KYSTDESIGN Work Class ROV brochure


Avai/able af http://www.kystdesign.no/!1632 _kystdesign-brosj)Te200508.pdf


l3.E INSTALLER Work Class ROV webpage


Available at
http://www.kystdesign.no/pls/apexlf?p~ 10213: 7120: 160521772990 1272::: :p:installer-
work-class-rov


13.F KYSTDESIGN ROV Design page from Work Class ROV brochure


Available at http://www.kystdesign.no/f/632_kystdesign-brosjyre200508.pdf


13.G Data sheet for INSTALLER


Available at http://www.kystdesign.no/f/2 75_kystdesign-instaIIer.pdf


13.H KYSTDESIGN "ROV Technology" webpage (with SUPPORTER video)


A,vailable at
http://www.kystdesign.no/pls/apexlf?~ 10213 :7120:2655 882260330228: ::p:rov-
technology
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Tab Description


13.1 Data sbeet for SUPPORTER


Available at httpJ/www.kystdesign.no/f/507_kystdesign-supporter.pdf


IK1\1.Subsea AS


14.A IKM Subsea "ROY Sale" webpage


Available at
http://www.ikm.no/modules/module_ I23/proxy.asp?iDepartmentId~21 O&D~2&C~32
2&1~601 1


14.B Merlin WR200 ROY webpage


Available al


http://www.ikm.no/modules/module _123/proxy.asp?iDepartmentId~21 O&D~2&C~ 32
2&1~6006


14.C Merlin LR120 ROY webpage


A vailable at
http://www.ikm.no/moduIes/module _123/proxy.asp?iDepartmentId~21 O&D~2&C~32
2&1~6007


14.D Data sheet for Merlin WR200


Available at http://www.ikm.no/stream_file.asp?iEntityId=3433


14.E Data sheet for Merlin LR120


Available at http://www.ikm.no/stream_file.asp?iEntityld=3431


Sperre AS


15.A "About Sperre" webpage


Available at http://www.sperre-as.comJeniabout


12



http://httpJ/www.kystdesign.no/f/507_kystdesign-supporter.pdf

http://www.ikm.no/modules/module_

http://www.ikm.no/modules/module

http://www.ikm.no/moduIes/module

http://www.ikm.no/stream_file.asp?iEntityId=3433

http://www.ikm.no/stream_file.asp?iEntityld=3431

http://www.sperre-as.comJeniabout





Tab Description


15.B SUB-fighter ROV Comparison Chart


Available at http://www.sperre.
as.com/en/products/sammenligningsoversiktlfrontpageIROV -sammenligningw REG-
MAR-003-.pdf


15.C Data sheet for SUB-fighter 30k


Available al http://www.sperre-as.com/enJproductsll078495175/1201097042/SUB-
fighter-30k.pdf


15.D Data sheet for SUB-fighter 15k survey


Available al http://www.sperre-as.com/enJproductsl107849517 5/suhfighter 15k/SUB-
fighter-15k-_1_.pdf


15.E Data sheet for SUB-fighter 10k


Available at httpJ/www.sperre-as.com/enJproductslI078495175/1079614443/SUB-
fighter-lOk-_1_.pdf


15.F Data sheet for SUB-fighter 7500 fiber


Available al http://www.sperre-as.com/enJproducts/l 078495175/1207812646/SUB-
fighter-7 500- fiber.pdf


15.G Data sheet for SUB-fighter 4500


Available al http://www.sperre-as.com/enJproducts/l078495175/10784984 38/SUB-
fighter-4500.pdf


Argus Remote Systems


16.A Argus "Contact" webpage


Available at http://www.argus-rs.no/contact


16.B Argus "Company Structure" webpage


Available at http://www.argus-rs.no/company-structure


13



http://www.sperre-as.com/enJproductsll078495175/1201097042/SUB-

http://www.sperre-as.com/enJproductsl107849517

http://httpJ/www.sperre-as.com/enJproductslI078495175/1079614443/SUB-

http://www.sperre-as.com/enJproducts/l

http://www.sperre-as.com/enJproducts/l078495175/10784984

http://www.argus-rs.no/contact

http://www.argus-rs.no/company-structure





Tab Description


16.C "Hidden depths," European Oil & Gas (April 30, 2007)


Available at
http://vvww.europeanoilandgas.co.uk! article~page. php?contenti d= 18a8&issueid=8 5


16.D Argus "Electrical ROVs" webpage


Available at http://www.argus-rs.no/electrical-rovs


16.E Argus Worker webpage


Available at http://www.argus-rs.no/worker


16.F Argus Bathysaurus XL webpage


Available at http://www.argus-rs.no/xl


AAK Subsea AS


17.A AAK Subsea "About Subsea Technology & Operations" webpage


Avail a b Ie at http://www.aak.no/en!about-subsea-teehnologY-3-operati ons .html


17.B "About AAK Group" webpage


Available at http://www.aak.no/enJabout-aak-group.html


17.C "Operations" webpage


Available at http://www.aak.no/enloperations.html


17.D Elsub I webpage


Available at http://www.aak.no/en/elsub-Lhtml


17.E Elsub II webpage


Available at http://www.aak.no/enlthe-way-forward.html
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Attachment A


Foreign Sources of ROVs Comparable to ROV, Controlled under ECCN 8AOOLc.2


Country of
Development Manufacturer Comparable ROV


and/or Model(s)
Manufacture


Outside Group of 37


FCY 3000


Fugro Subsea Technologies Pte Ltd. FCY 2000D
Sealion 3000


Singapore Scalion MK II (4-Vert)
Phoenix


Eastar Offshore Pte Ltd. Deep Swift!
SWIFT 3000 MSW


Hallin Manufacturing Services Pte Ltd. C-ROY


Thailand Sub Dimension Engineering Co. Ltd. Odvssea
Pulsar


Nalional Institute of Ocean Teclmology, in collaboration with
India and Russia Experimental Design Bureau of Oceanological Engineering, Russian ROSUB-6000


Academy of Science


Malaysia Subsea Explore Services (M) Sdn Bhd. Satria 101
Satria 102


Within Group of 37


United Kingdom Soil Machine Dynamjcs Ltd. Quantum
Quasar
TritonXLR


Perry Slingsby Systems, Ltd. TritonXLS
Triton XLX







Country of
Development Manufacturer Comparable ROV


and/or Model(s)
MUlluflictul'e


Sub-Atlantic Ltd. Comanche
Italv Sonsub AS Innovator Leviathan


Navigator
Australia Total Marine Teclutology Ply Ltd. Nomad


Typhoon
Canada International Submarine Engineering Ltd. HYSUB


KYSTDESIGN AS SUPPORTER
INSTALLER


lKM Subsea AS Merlin WR200
Merlin LRI20
SUB-fighter 30k
SUB-fighter 15k survev


Norway Sperre AS SUB-fighter 10k
SUB-fighter 7500 fiber
SUB-fighter 4500


Argus Remote Systems AS Argus Worker
Argus Bathysaurus XL


AAK Subsea AS Elsub I
Elsub II


2







Attachment B


Development and Production of Work Class ROVs


RUSSIA
Experimental Design Bureau of Oceanological Engineering


THAilAND
Sub Dimension Engineering


Co. Ltd.


AUSTRALIA
Tolal Marine Technology Pty ltd.


\ /I::"! ~"'"_iT~~'":,~.,~\


I <? .


SINGAPORE
Fugro Subsea Technologies Pte Ltd.


Eastar Offshore Pte ltd,
Hallin Manufacturing Services Pte ltd.


MALAYSIA
Subsea Explore Services (M) Sdn Bhd.


ITALY
Sonsub AS


NORWAY
KYSTDESIGN AS


IKM Subsea AS
Sperre AS


Argus Remote Systems AS
AAK Subsea AS


Soil Machine Dynamics Ltd.
Perry Slingsby Systems, ltd.


Sub-Atlantic Ltd.


CANADA
International Submarine Engineering ltd.







TAB I.A







Fugro - Fugro Survey Pte ltd Portal


Services


Company Profile


Contacts


Downloads


QHSE


Fugro Survey
is a member of:


International
FecieratiOfl


of Hydrographic
Societies


•
•••


Remote Technology Support Unit (RTSU)


RTSU IS a desIgn department of Fugro based In SIngapore. RTSU
designs, manufactures and refurbishes ROV systems
for Fugro. It also provides technical support to the Fugro
ROV fleet worldwide.


o::'SI(]" and Ma""f<lch.,rmry E:,,;::er!E'r.~
1<.0'1:"E'j~gn rrack REcord
Otller T rzrk Record


Design and Manufacturing Expel"ience


• ROV System Design / Upgrade • Surface Control System


• Special Purpose Subsea System • Umbilical & Tether cable


• ROV Tooling Design • High Voltage Subsea Motor


•. Mechanical Structural Analysis / FEA • Buoyancy Modules


• Windles, Launch and Recovery System • Windows-based Control Software


• Subsea Control System • Embedded Control System


• Hydraulics System Design • PLC System I SCADA Software


• Subsea Housing / Pressure Vessel • Analogue & Digital Orcuitry / PCB Design


• DNV 2..7.1 DNV2.7.2 A60 Ex-Proof Container • Video Overlay System


ROV Design Track Record


Vehicle Type Description


5ea Pup Single lift package, 20Hp, depth rating 600m


$,,,, Ught workdass, 75Hp, depth rating 600m


5ealion MKII Vectored workdass, lOOHp, depth rating 1000-2000m


Sealion 3000 Vectored workdass, 125Hp, depth rating 3000m


sea 5erpent Vectored workdass, 200/250Hp, depth roting 2500m


G3/G4 High performance WQrkdass ROV, 125Hp, depth rating 3000m I 4000m


FCV High performance workdass ROV, 12.5HP,depth rating 3000m


http://www.fugro.sg/rovma nufacturing. htrn[2/5/20 11 1:06: 20 PM]



http://www.fugro.sg/rovma





Fugro - Fugro Survey pte Ltd Portal


Deep Water Sealion


Other Track Record:
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G3 ROV


ROV-mounted cable deployment Skid - Deploys up to12km of cable onseabed


ROV-mounted cable trencher


ROV Deployed
Trench depth - up to 1m
Trenching speed - up to 500m/hour@25KPA soil condition


http://wwwJugro.sg/rovmanufacturing.htm[2/S/20 11 1:06: 20 PM]
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Flying lead Orientation Tool
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FCV 3000 - Next Generation of Work Class ROV


The FCV 3000 is being designed and built in-house by Fugro 10 offer the next generation of
perfofTllance and capability 10 our world-wide customer base, rellecting the Fugro commitment to a
future in Remote Technology Solutions and incorporalfng internally developed expertise 10 help us
deliver information from collected data, faster, better and with enhanced accuracy.


The Fugro view is to "collect and interpret data
related to the earth's surface and the soils end
rocks beneath", however customers are looking
for more than just "data", they are looking for
"advice or information" and the FCV 3000 has
been designed to allow that information to be
available faster and with enhanced accuracy,
through the inclusion of in-house developed
technology that allows the original data to be
time-stamped at the point of origin - the ROV
Sensor. This provides the "data sar at the
surface requiring only minimal manipulation to
translate it to "information".


Other key capabilities that are incorporated into
the FeV 3000 are designed to improve the
efficiency of the operations and address the
needs to provide greater spatial awareness to
the Operations Team. The FCV 3000 will offer:


• Real time vlsuallsation of the local subsea
environment - helicopter view


Mission rehearsal tools - Simulation and
Planning
Semi autonomous functionality


• 3 Dimensional Dynamic Positioning


Over the years Fugro has developed a wide
range of innovative technology and solutions 10
better address our customers' needs, so it is
logical thai when we rum our atlenlfon 10 the
objectives of our ROV Business line, we build
the new generation of capability on a slable
platform of field proven components and indude
our own particular brand of innovation.


like its predecessors, the FCV 3000 is part of
an evolving system design that provides the
customers with all of the essential demands of
the deep water ROV System. Such as a 3.5
knot fOlWard and 3.4 knot lateral speed
capability, delivered by Its 125hp hydraulic
power system, through an 800kgf high power,
vectored thrust design. This base level of
slandard capability, combined with the industry
leading Sonar, Camera and Manipulator
Systems of the 3,OOOmsw rated FCV 3000 will
Immediately allow the unit to be recognised as
an acceptable solution to the rigours of deep
water intervention and support.
However, it is in the implementation of the
"hidden capability" that will distinguish the Fugro
contribution to Remote Technology.


www.fugro.com


F"II'" N.V.
v..".. Achf<~, PO Box41. Z2tiOM L.eidsdlenoS&m, Th/INe!t><~
Tel: .31 70 311 1422 Fa><:.31 103202703
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FCV 3000 Next Generation of Work Class ROV


•


•


Primarily targeted al the deep water areas of Ihe world, the
FCV 3000 has been designed to be scaled both upwards,
shallower, and downwards, deeper, to cater for the varying
demands of the Fugro global customer base. Initially there will
be the FCV 3000 and FCV 1000 variants, but already we have
plans, and poten!ial customers, for a 4,OOOmsw variant. All
will share a common technology pJatfonn, making it simpler to
move them from Region 10 Region and 10 support the
Operations Teams on a world-wide scale. The FCVhas been
developed specifically $0 as to be easily configured, or re-
configured, for aillypes of tasks, not only In the oil and gas
support sector, but also in the areas of science and salvage.
In all of these operations, the other Fugro capabilities can be
incorporated to produce a complete package for Integrated
Service Provision to the customers.


Construction Support Services
Pipeline route sUlveys
Murtibeam surveys
Route and crossing preparation
Flowline connection
As-laid, as-trenched and as-built surveys
Touch down monitoring
Pipeline and Flowline Commissioning


Field Support
Choke { SCM changeout
Emergency Intervention - Valve override


• Facilities enhancement
Downhole intervention - valve opening


Typical operations can range from Drill Rig Support, to
Flowline Connection, 10 Field Support - Choke changeout,
without the need fur any modifications to the Core Vehicle 0,


System. This is accomplished by the fitting of a variety of
Tooling Packages that can be rapidly installed to the ROV, by
means of "standard interfaces", both mechanical and control,
which maps any new sensors to lhe surface without the need
to open Pods and complete a re-wiring exercise. These
interfaces ensure that operational changes can be
implemented safely and efficiently, with the minimum of fuss,
in a limited space environment as typically found on even the
fifth generation of Drillirlg Units.


Typical operations for the FCV 3000 are:


Inspection, Repair and Maintenance (IRMJ
Pipeline and structures inspection
Marine growth surveys and removal


• CP I CD surveys
Freespan correction, including the use of mechanical
supports


Drill Rig Support
Exploration, Development and Completions Drilling
support, with Tooling
Wellhead, Manifold and Subsea Tree intervention
Subsea Facilities abandonment I recovery
Well Completion and Workover support


• Choke and I or SCM changeout
Debris clearance surveys


3.5 knots
3,4 knots
2.7 knots


ScI1illingTITAN 4
Schilling RigMaster


Fwd: 800kg f Lateral: 800kg
Vertical: SOOkg


FllQro proprietary ERA-004
Commercial in Confidence
Fl.Igroproprietary StarPort


Commercial in Confidence
Commercial in Confidence
Dlgiquartz SCB400Q-1
Simrad 1007 digital altimeter
Commercial in Confidence
Minimum of ax separate Video channels
4 x BOOWswitch and dim channels


4,eOOmof 37mm diameter umbilical
7.646kg
DNV design and manufacture


Fugro proprietary - 4 point
3,OOOkg
20 ~ solenoid valve channels
2 ~ additional drive channels available


SENSORS
Heading
Pilch and Roll


"".Attimeter
SoM'
Cameras
Lights


TOOLING
Mechanical Interlace
Through trame lilt
Bi·directional solenoid
Servo valves


POWER REQUIREMENTS
System (typical) BOOkVA.380 - 500vac 3-ph supply &0/60 Hz


MAIN LIFTING UMBILICAl
Optimised design \Mth single mode fibres in robust steel tube


UMBILICAL WINCH
Winch capacity
Una Pull- top layer
Certification


LAUNCH AND RECOVERY SYSTEM
A-Frame outreach 4,OOOmm
Telescope range 1,965mm
SWl 8,OOOkgto DNV Rules


TETl-lER MANAGEMENT SYSTEM
Type Side entry orTop Hat as required
Tether BOOmof 30mm diameter tether


3,OOOmsw
3g


1 x 285ovae@94kW{125hp)
220lpm @ 60 Hz
225 bar
10KVA providing 24vde & 115vac


3,OOOmm
1,700mm
1.700mm
3,BOOkginc payload
400kg Of lead


FCV 3000 SPECIFICATIONS
Depth rating
Load Rating


DIMENSIONS
length
Width
Height
Weight
Payload


POWER
Motor
Hydraulic pump fiow
Hydraulic pump pressure
Single phase electrical supply


SPEED
Forward/ aft
lateral
Vertical up I down


THRUSTERS
4 x 15· vec:lored
3 x 12" vectored


MANIPULATORS
Manipulalor 1
Manipulator 2


CONTROL SYSTEM
Vehicle Control
FO Multiplexer
Survey Module
FugrD~,v.
Vou"" A<:Il\erwO~. PO Box 41. 2260 AA loid.<:Ilond>"" Tho Nd!'loo1.n<!s


Toto.31 703111422 F"", '31 70320 2703


www.fugro.com
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WiIh a team of only 10 people wi:tWI GROV I


RTSU i1 Singapore, we began the process 10


not only design our vision but also recruit the


additional people and skills that would assist


us 10reach our ambilious goal of an In-house


design AND build, of not just the vehicle, but Ihe


complete System.


By September 20081he headcount of the


Fugro GROV I RTSU Team had grown from


that original Team of 10 to r'ON nUrrDer 61 men


and women, with a tremendous mi~ of s~lls


experience and enthusiasm and, possibly,


the highest morale of any Team within Fugro


as they see the vision become reality from


their labours.


long track record of technology development


to nlalch the cuslomers' expectations, the FCV


3000 was very W€II received when we took the


covern off. However, the detailed design would


lake us a lillle kmger than the rush productloo


of the exhibition mcxlel.


The concept from Q1 2006 has matched the


realisalion very closely, with the pholograph on


the right being of the rrrsl production vehicle,


taken in 03 2006, although admittedly it has


laken us a little kmger!o actually create the
Whole System. see Ialer.


FCV 3000 ROV System;
From ConceR
to Reality


From Small Beginnings:


In the first quarter 012005, a Team of


experienced Fugro ROV Managers and


Engineers met In Singapore to put the final


touches to the specifications for what would be


the fiagship FCV 3000 and a comerotone of


our Work Class Fleet into the future, conceived


and designed to serve our ClJStomers, by doing


better, what Fugro do, y,tich is to cdIeCl and


interpret date from which to provide advice and


information to thai global customer base.


With the concept "frozen" we very quickly


produced a 1:3 scale modet with which to


launch too FCV 3000 al 0106 in London and


as one m~ht imagine from Fugro, Who have a


Those who have been followlnglhe rise of
the Fugro ROV capability, will know that in
late 20115we fll'lallsed tt1e strategic de<;ision


to build up our Work Class ROV Fleet based
on an irHlouse design and build solution
and that since lhom we have been working
towards that goal. This article provides the
latest update on ttre KConcepl to ReilHty".


"~~:'O~~~~'~~2:-~~6t~s&£;~~~~~~:
(COO?,OSDandJlmMatin.-ihB~GlcbaIROVMllni!l"'i . •.. ,-
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The development and expansion of the Fugro ROV Fleet
continues to gather pace with the delivery of the first of the
Fey 1000 ROV Systems to Fugro Singapore, where the new
~OV System has been installed onboard the Fugro owned
DP I ROVSV Setouchi Surveyor.


i''''''''


The Fugro Survey PIe's ROV support


vessel SetolJchl Surveyor base<lln S.E.


Asia, has recently achieved 500,000 man


hours without an LTI. This has been over


a period from 14th August 2006 up till 4th


July 2008. During this period she completed


a number of conlracts for \'iirirnJs clients in


the SEA region on a variety of tasks such as


pipeline survey, free..span rectilicalion and


construction suppon.


In September 08 we have changed out the


ROV systems onboard, taking off Seation 21


and replacing this wilh the Ii~l of Fugro's new


FCV1000 series ROV system.


ne vessel and ROV


has Just returned from


a successful series


of sea trials offshore


Singapore.


Systems. with possibly the lowest average age


of an ROV Fleet anywhere ifllhe commerdal


world.


The Fugro FCV Program was designed from


Ihe outset to offer 3,OOOmsw and 1,OOOmsw


variants as standard, with scope to also


produce deeper solutions If there was a client


generated requiremenl and a 4,OOOmsw opllon


is being planned.


Fugro Provides Integrated ROV Services tram


bases in Au§tralie, Azerbaijan, Brazil. Egypt,


Norway, Singapore, UAE and the UK.


ROV Fleet Expansion
Continues at Fugro


Fev 1028 is !he r.m of Ihe FeV 1000 ROV
Systems to be delivered from the Fugro,


in-house Oesign and Buffd Team, and follows


the successful Introduclion of lhe Fev


3000 Systems In 2007, 12 of whiCh have
been completed 10 dale and are now fully


operational in Brazil, Europe, Asia Pacific end


West Africa, The delivery of FeV 1028 and


its 7 sisler Work Class Systems outputted
from the Fugro Singapore facility through


2008, combined with the 15 Electric ROV
Systems thai Fugro is taking delivery of from


Saab Seaeye Um~ed this year, brings the


global Fugro ROV F1eel numbers close to 130


I
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13 AQUASPHERE


Fugro Academy launches in-house
production of ROVtechnical
e-Iearning and classroom courses
Fugro's commitment to quality training for all its staff is nowhere better demonstrated than
the existence of the Fugro Academy. Fully aware of the need to deliver a consistently high
standard of training on a global basis the Fugro Academy was formed to help develop and
train staff and ensure that this need was met.


..'


A I1e'N range of e-1eaming and classroom


courses being produced by the Fugrn Academy


for the Subsea Services Business Line


demonstrates the corrmitment being made


by Fugro in this crilic:al area. MakSJg full use


ofil-h:lvse produced animated groplics.


supplemented by ptIcllogr.3phs and videos


for course presentations, these state-of-the-


art courses will be delivered via a mixture of


online a-learning. CD based and classroom


sessions. The first of these, an IntroductiCW1


to Fibre Opiics, is Cl.ffi!fltly beilg maIised for


release aldths win be avaiabIe via !he Fugro


Academy V'kbsite.


A further series of e-Ieaming and classroom
COUTSeproduction is undeIWay and efforts will


concentrate initially on the foIll:'Ning courses:
, f'_


Infroduction to ROV Electronics


Introduction to ROV Hydraulics


Illtroduction to ROV Electrical Systems- ,,,...,,.'
~orklng with 'High 'Volt'ages'


Fault Finding Technfques


_p'troduction to Control Systems


Basics of Riloting
(ft!(<J>QIfi ~ wilh0!Ir1niiirl; .;~)


These courses will be made available via the


Fugro Academy website as SOOfIas each is


completed and approved_ These courses are


being authored in the maio by Alan Payne


with assistance inltie production of animated


graphics from Scott Murray. Both of Ihem


joined Fugro in 2009,


Alan is a former tedI1ic:a1 teacher reauited for


his dassroom skills and pI'ClYel1c:apabiflly of


prodtrirg courses with animated content


Alan has ltie unusual hobby of"Kiting" with a


cart at the end of ltie kite strings, He represents


the sport al national level and is a member of


the SCOttish Kiting Team


Sc::ott is a reoont gra:lua!e of Robert Gord:Jo's


U~ity in Computer Grap'Jics and his


addition to ltie team has enhanced ltie high


quality of the animations we can produce


and the speed of production. His hobby is


photography and Ihls will prove useful when we


need quality shots of equlpmei1t to include in


~~
In addition, a series of externally provided


online Safety, Lifting and Logistics courses have


been sourced by ltie Fugro Academy and are


currently being used as a pilot to evaluate them


further. The murses irlctJded irl1he pilot are:.",~-~.,-~.
Rigging and Lifting AwarenESS


An tntroduction 10 LOLER


If the pilot proves successful we will arrange


to have more of tl1ese made availatle and list


them on tl1e Fugro Academy website.


Co~ andmodules delivered in Q22009 were:_.~ ....•- -'1
Fort WiUiam Induction Courses


Saab ge;aeye Vehicle Courses


Fev 3000


-S~fe Wo'rking with EI.eclricity ;'


and Hi9iiVoltage


Offsflore,Safety AW?reness


- WorKing with Tools and Hand Safely


Intro(luc,?on 10 ROV Subsea Activities


Introduction to Rpys ,


introduction 10fil2.~~9 ~~l~iJlator}


Porta.bleApplian~e Testing A~ness


FOI JOOOand 1000 coul'SeSWlll become


available from our technical support group


in Singapore laler Ihis year. These will be


managed by the FugroAcademy who will


handle course requests. Also induded in !he


d3ssroorn course production schedule uIhI:s


year wiU be a ~ in-house ROV Supervisor's


~.
Oates of when ltiese nevi courses could be


run will be advertised on the FugroAcademy


website.
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FC,," 2000 - Next Generation Work Class ROV


The Fey 20000 is lhe 2,OOOmswrated iteration in the Fugro Core Vehicle family of 5th Generation Wor1<:Class ROV Systems. It has
been designed and built In-house by Fugro, specifically to cater for the rigours of Drilling and Completion Support to the medium waler
depth semi submersible drilling rigs and dnll ships. As with all of the FeV Systems, it offers high levels of performance and capability,
but in a more compact package. II incorporales a hosl of internally developed, proprietary tectmologies combined with the "best in
dass sensors and peripherals· to help lIS deliver the perfOll1lance thai is necessal)' for the high levels of service demanded.
FCV2000D System is fitted with explosion protection equipment and compliant for operation in Zone 2 hazardous environment


Realtime vlsualisation of the local subsea work environment
- helicopter view


Semi autonomous functionality


3 Dimensional Dynamic Positioning


underslung packages of 2,745 long x 1,560 wide x 1,100 high
and weighing up to 3,000Kg can be accommodated.


The LARS has aiso been designed 10 offer maximum flexibility
with regard to the layoulthat can be configured. UnderstandillQ
ltIat some installations may not require the A-Flame, but always
need the umbincal winch, the ·smarts· 10controllhe functionality
of the launch and recovery sequence are all contained within the
confines of the winch. Similarly, the deck HPU has been
simplified to allow hydraulic power to be delivered by an
alternative source, which could even be a hydraulic ring main in
some circumstances.


Desplle being a fowssed design for OrillillQ and Completions
Support, the FCV 20000 shares many of the atln"butes of ~s
sibRllQs in the FCV series; accordingly the FCV 20000
incorporates Fugro ·Starport" technology that allows original data
to be time-stamped at the point of origin - the ROV Sensor,
Which increases the accuracy of collected data. This provides
the "deta set" at the surface requiring only minimai manipulation
to translate it to "information".


Mission rehearsallools - Simulation and Planning


As the FCV 20000 'and FeV 3000 share a common technology
platfonn, the following advanced features available to the FCV
3000 are also to be found on the FCV 20000 v.rhen required.


Following the suocessful introduction of the FCV 3000 in 2006
and the FeV 1000 in 2008, each with similar capabilities to
deliver world class IRM and Construction Support 10 our clients,
Fugro now has available the FCV 20000 to provide that same
level of perfonnance in a rugged, compact System, designed to
counter the conflicting needs of the subsea support requirements
and deck space limitations of existing, medium water depth drill
rigs and drill ships,


Over the years Fugro has developed a wide range of innovative
technology and sOlutions to better address our customers' needs,
so it is logical that when we tum our attention to the objectives of
our ROV Business Line, we build the new generation of capability
on a slable platfonn of field proven components and indude our
own partia.dar brnnd of innovation.


The FeV 20000 is capable of over 3 knots forward speed and
develops >600kgf of bollard power in all directions, seamlessly
delivered by its onboard 125hp electro hydraulic power pack and
vectored thrw,t design. Vllith its base level of enhanced standard
capability and oulfit, combined with Ihe industry leading Sonar,
Camern and Manipulator Systems, the 2,000Msw rated FCV
20000 will immediately be recognisable as an induslfy work
horse for all manner of subsea tasks and not just the Orin
SUPlK'rt that its design is focussed on.


Drilling and Completions Support demands that the System
be capable of enhanced tool carrying capability; both for
underslung and rear mounted tooling packages and the
System is particularly well specified in these areas, e.g. the
LARS is designed to allow the TMS, ROV and unde~lung
module to have a total slack-up height of 5m, meaning Ihat







FCII" 2000 - Next Generation Work Class ROV


In excess of 3 knots
Typically 2.2 knots


1 Schililng Orion 7P
Schilling RJgmaster SF Grabber


2,720mm
1,560mm
1,815mm
3,250kg including Payload
200 - 250kg of steal ballast


1 x2,850Vac,125HP
157 lpm @ 60Hz
70Jpm@60Hz
5KVA providing 24Vdc & 110Vac


lateral Thrust >600Kgf
Vertical Thrust >600Kgf


400kVA, 380 - 500Vac 3-ph 50/60 Hz
Top Hat PSSl Type 4
Up to 600m of 30mm dia; 200m fitted


Octans III, Fugro ROV FOG
Octans III
Digiquartz 8CB4000-1
Kongsberg 1007 digital altimeter
Kongsberg 1071 Sonar
12 x PAll NTSC; 3 x HOT
4 x 600W Halogen Dimmers; 3
x 100W HID; 2 x 24V LED


Fugro Proprietary
24Gps capable CWDM Based
Fugro proprietary Starport


Fugro proprietalY - 4 point
3,OOOkgunderslung, 1,ooOkg aft
14 x solenoid valves
1 x spare drive
10 x solenoid, 1 x proportional


Hazardous Environment


DIMENSIONS
length
Width
Height
Weight
Payload


POWER
Motor
Main Hydraulics Pump
Tooling Hydraulics Pump
Single phase power
SPEED
Forward
lateral
THRUSTERS
4x 12"Veclored
3x12"Vertical
MANIPULATORS
Manipulator
Manipulator 2
CONTROL SYSTEM
Vehicle Control
FO Multiplexer
Survey Module
SENSORS
Heading
Pitch and Roll
Depth
Altimeter
Sonar
Camera (channels)
Light (dlannels)


2,400m of 37mm diameter umbilical
10,OOOkgline Pull- at core
21,OOOkg


Lift Winch 8,DOOkgSWL.@ 3g
LAUNCH AND RECOVERY SYSTEM (LARS)
Compact A-Frame launch system, illustrated alief!
Offshoro lifting DNV2.7.1 and DNV2,7,3


Certified
Zone 2 Rated


TOOLING
Mechanical Interface
Through frame Iffi:
BI-diredional so!enokt
Servo valves
IVP
POWER REQUIREMENTS
System (Typical)
TMS Type
Tether Capacity
UMBILICAL
37mm diametersteel armoured design with optimised single
mode fibres in robusl steel tube
UMBILICAL WINCH
IfoJindl capacity
Pull- top layer


Primarily targeted at the expanding markel for in-depth ROY
Support around the developing, as well as mature, oil and
gas areas of the world, the FeV family caters for all worKing
waler depths and task environments. Besides the Fey
3000, Fev 1000 and Fey 20000 Systems. there is also an
option for a 4,OOOmsw variant. All share a common
technology platform, making it simpler 10 move them from
Region to Region and 10 support the Operations Teams on a
worldwide scale_ The FeV has been developed speci1icarly
so as to be easily configure{!, or reconfigured, for all types of
tasks principally, but nol exclusively, in the oil and gas
support sector, and can transfer easily 10 the areas of
science and salvage. In all of these operations, the
extensive range of the overall Fugro capabilities can be
combined 10 produce a complete package for Integrated
Service Provision (ISP) to the customers,


The FeV 2000D has been designed to target the
increasingly demanding scope of Drilling and Completions
Support, but given its overall capability and "Modular
Concept", it can equally be aligned to provide Field Support,
Construction Support or IRM operations when required. This
is accomplished by the fitting of a variety of Tooling
Packages that can be rapidly inslaned to the ROV, by means
of "standard interfaces", both mechanical and control which
maps any new sensors to the surface without Ihe need to
open Pods and complete a re-wiring exercise. These
interfaces ensure \hat operational changes can be
implemented safely and efficientiy, with the minimum of fuss,
in a limited space environmenl as typically found on even the
fifth generation of Drilling Units.
Typical operations for the FCV 20000 are:
Drill Rig Support
• Explol<ltion, Development and Completions Drilling
• Support, with both slandard and speclaHsl I bespoke
Tooling
• Wellhead. Manifold and Subsea Tree JnterventiQn
• Subsea Facilities abandonment {recovery
• Wen Completion and Workover support
• Choke and f or SCM Change-out
• Debris clearance surveys
Construction Support Services
• Pipeline route surveys
• Multibeam surveys
• Route and crossing prepal<llion
• Flowline connection
• As-laid, as-u-enched and as-built survey
"Touch down monitoring
• Pipeline and Flowline Commissioning
Field Support
• Choke f SCM Change-ool
• Emergency Intervention - vatve~rride
• Facilities enhancement
• Downhole intervention - valve opening
Inspection, Repair and Maintenance (IRM)


Pipeline and struclures inspection
Marine growth surveys and removal
CP I CD surveys
Free-span correction, including the use of mechanical
supports


FCV 20000 SPECIFICATIONS
Depth rating 2,OOOmsw
Load rating 3g


Fugro Subsea Services Limited
Fugro House, .•
Denmore Road, Bridge of Don
Aberdeen/AB236JW .
Telephone'-,· +44 (0) 1224 257.600


"~~.ajl:_ "_'._ info@fuw::S:~~~:~:~~.~~.,
More information available at www.fugro.com



http://www.fugro.com
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" Taking a looR at Fugro
lmpROVs new runnjng
tooL


12 ~?S~:imi::liCarla's. 0aribbean
Adventure


TIle SkanCli Carla handles
a variety of projects, tF1roughthe winter mO,ollis.


15 Safety Award for ROV-
-Team


fAproactive approach to
_._,safetyonboard,the, Kan
Tan IV in Australia. t,


•••.••..AQUASPHERE
."_ is-also available-onlme at


wwwfugro.com •...t.- ••
. .. ---,---,-----


~-











and start;; testiHg of"Fugro Academy Mobile


February. The 6 day course consisted of rTlOlMes on the eIemorics and
control systems, the e1edrica1 systems, the hydraulics systems and a one


day hands-on session on operations.


TheAcademy Subsea Services Group ha'Ve completed the first 3 modules


of the 1ntnxtrx:tion to HydralilCS Course' and these have been pubUshed
on the Academy's website. The group is currenlfy working on the 4th
module titled, "AI"I Introduction to Hydraulic Fauit Finding" and this should
be availilble in the next few months.


The use of interactive animations to explairllhe tec:hni::allXlllCepls in a


simplified and easy manner has been well received and course uptake
has il"lcreased ao-oss all Subsea Services Operating Companies as


awareness of these courses grows.


The first of a series of SAAB Seaeye Motor Mainteoance e-leaming


courses is in production. The course on the SM4 molorwill be pub1ist1ed il"l
Quar!er32010.


The Academy is to irrtroduc:;e a system called 'Mobile Fugro Academy".
TIlis will allow studel"lts to gain access Ie courses which could JlOt


otherwise be delivered due to lack of a reliable inlemel connection.
Academy students will, in future. be able to download, onto a memory


stick, COlS5eS from the Academy learning Management Syslern (lMS)
webslle atwww.fugroacademy.oom. They orw need reliable access to the
webslle, e.g. from the office server, or at home, for the few minutes II would
normally taIIe Ie downbad the oourses Ollie a memory stick. Students can


then complete the courses at their own convecieoce and location on any
available computer. Results of any courses taken and completed remotely
would then be uploaded whenever a student is next connected to the LMS
website. New courses cal"l then be downloaded from the LMS to col"ltinue


the Ie2mlng process. Tests of the system are underway and, if all goes
wen, !he systemwill be in!JOdueed later il"l 2010.


Earlier in the year the Academy compIeled and presented a rllfffl ROV
SupeIVisors Ccuse to Fugro-Rovted1 in Aberdeen and this was well


received by all participants. It is planned Ie schedule more of these at the


end of Quarter 3'~l
through Quarter 4


and on in:O 2011.


Fugro Subsea
Tectmologies have
produced a revised
FCV 3000 course


and !he first of
these, organised


by the Academy,--'"in Aberdeen in


The Fugro Academy has had a busy 12 months developing and


publishing HSE & technical e·learning and classroom courses. The
Academy also initiated a series of presentations to promote grealer


awareness of the Academy's services within the Subsea Services
Division (SSO). So far there have been presentations 10 Fugro


Subsea Services and Fugro Subsea Te<:hnologles in Singapore


and to Fugro-Rovlech and Fugro ImpROV in Aberdeen with a visit


planned to Fugro in Macae, BI'ilZiI in August Visits 10 other Opees
are planned for later in 2010.


During these visits electrical and electronicdassroom courses and "Train


!he Trainer" lXltX5eS and ooac:hhg sessions have been carried out to
roprove the presentational skiDs of local 0peIating Company traln~ so


that they too can conduct these dassrnom courses locally,


1lle Academy has also carried out training and coaching sessions 011the


use of "MatWe" its chosen e.Ieamiog software padIage. Ttis initiative


Is to encourage and enable local SlJbjed experts to develop e-Ieaming
courses for their own Opcos on awide range of topics including, Technical,
Administrative, Logistics and IMS subjects. The Academy will provide


fiJ1her help with developing these local courses by !1ving assistance when


required by producing interactive graphics and 3D models to accompany


these courses.
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Sealion 3000 is an innovative 125hp work class ROY system with a full 3000m depth capability_ It incorporales a number of
enhanced operational and engineering features, which specifically address the demands of deepwater operations.


System Features:


3000m depth capability
Industry leading TMS with 150m excursion capability


Fibre optic multiplexer
Fully configured for survey as standard


•
•


SEA~rON
roiO


• Deepwater Drill Support
General drill support and
wellhead intervention
Hot slabs
High pressure water jetting
Dredging cuttings removal


Construction Support
Deepwater louch-down
monitoring
As-laid as-built surveys


• JnterventioruWorXover Support
TDS operations
Umbilical pull-ins
Jumper installation


Inspection and Salvage Activities


Work Class Remotely Operated Vehicle


/


Key Tasks:


Sealion 3000







Sealion 3000


SEA LION 3000 SPECIFICATIONS


-rGRD
Depth rating


DIMENSIONS


3000m
Rigmaster Orion - 7 Function Manipulator


SENSORS


Length
Width
Height
Weight
Through frame Uft
Payload


POWER


Motor
Hyd. pump output


Hyd. pump max output
Electrical supply


SPEED


2700mm
1400mm
1950mm
2400kg
1000kg
150kg


2700VAC@94kW(125hp)
214LPM@60Hz
203lPM@50Hl.
225 bar
6 kVA providing 24 and 115VAC


Heading - gyro compass
Pitch and roU
Depth
Altimeter
Sonar


UGHTS


System capacity
Standard capability
Max. capability


TELEMETRY


INTERFACES


Bendix King KCS 305
CDL MiniTilt
Digiquartz 8CB4000-1
Kongsberg 1007
Kongsberg MS1071


1,8kW
6
9


Fibre optic multiplexer
Nexus MKZ


4 x 15" vectored fwdllateral Min. 550kg thrust
4 x 9" vectored vertical 350kg thrust


Forward/aft
lateral
Vertical up/down


THRUSTERS


AUTO FUNCTIONS


>3.5/2.8 knots
>2.8 knots
1.512.2 knots


The unit provides the ability to fit
10 cameras, 2 with focus and zoom, (12 cameras can
be fitted with an addltional multiplexer board)
Up to 16 switchable industry standard sensors utilising


• RS232 communications protocol
4 industry standard sensors using RS485
communications protocol
2 x Reson 8125
Tritech Armet communications protocol


POWER REQUIREMENTS
Aulo depth conlrol
Auto altitude control
Auto heading control


PAN & TILT


± 100mm
± 100mm
± 1.5 degree


System


ROV
Surface control system


300kVA
380V - 500V@50Hz/60Hz
200kVA
10Kva


SURFACE CONTROL SYSTEM


TETHER MANAGEMENT SYSTEM (OPTION)Hydraulic Pan travel
Tilt travel
Torque


S"""


± 135 degrees
± 135 degrees
Adjustable up to 50Nm
Adjustable up to 20 degrees/see


Type
Depth
Excursion
Cornms


TopHat
3000m
150m (45mm tether 00)
Fibre optic with redundancy


Microprocessor
Operating system
Display output


CAMERAS


Standard


MANIPULATORS


Intel Pentium
Microsoft ® Windows
SVGA 800 x 600 256 colours


10/12


CONTROL VAN


A campletefy new design of A60 control van provides an
excellent environment with features including:


All new 3000V power train, fulfy remote controlled from
the control racks
State of the art diagnostic capability for the power
system and dala lines using SCADA system
Transfaffiler cabinet specially designed for ease of field
maintenance


Fugro Subsea Services Limited
Fugro House,
Denmore Road, Bridge of Don
Aberdeen, AB23 8JW
Telephone: +44 (O) 1224257600
Email: info@fuqrosubsea.co,uk


More information available at www.fumo co.'T1



mailto:info@fuqrosubsea.co,uk
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Sealion MK II (4-Yert) Heavy Work Class ROV


Designed and manufactured by Fugro, the Sealion MK II (4-Vert) is a multi-lunction heavy work class
ROV system inlended for rapid deployment on any appropriate vessel of opportunity. Jt is suitable for
drill suppon, construction support, inspection repair maintenance (JRM), survey and subsea
intervention tasks. Some of the fypicallasks are ~sled below:-


Flooded member detecUon


Wallthic!lness measuremenVcrack detection
Stll! photography
Cathodic potential measurement


Bathymetric sUlVey
MulUbeam swathe bathymetry sUlVey
Sub-bottom profiler & side scan sUlVey


• Trench profile survey
General construction support


• Pre-lay & Post-lay survey
Touch down monitoring


Grout bag operation


• Boom cameras/profllers/undercarriage pipeline survey
• Sub-bottom pipe/cable detection/tracking


Oil compensators with level monitoring
2 units of ]-funcoon manipulator arms


• Pan and tilt unit
1 x echo sounder & 1 x obstacle avoidance sonar
3 to 4 cameras and 4 x 250W dimmable lights


• General drill support
Hot stabbing


Torque! linear override lools operation
Lillllrtes allachmant


Steel, fibre cables or ropes cutting
Guide wire replacement
Operation 01disc grindefSleutters


• Debris removaVdredging
Water jening & wire brush cleaning


• Removal 01cuttings from wellheads
• Installation and removal ofAXJVX rings


Placement & recovery of acoustic beacon


• Flow line pull-in operatiOrl
General/close visual inspection


Eight units of Kaplan thrusters
l00HP efeclro-hydraulic power unit


• Sewo valve and manipulator valve pack
Subsea transformer
Gyro compass pod & main control pod


The Sealion MK II {4-Vert) is rated at l00HP and designed for operating at depth up to 2000MSW_ The
horizontal thrusters on this ROV follow the vectored arrangement which enables high fOiWardilateraJ
thrust and there ere four vertical thrusters (4-Vert) which result in superb vertical manoeuvrability.
Flexlbility is a key fealure of the Sealion design, allowing survey sensors, hydraulic power toofs and
work skid to be added when required, Telemetry and video transmission is via copper or fibre optic
link. The vehicle frame is constructed from easily repairable stainless steel hollow sections that form a
robust 'box' and houses the following major equipment:-


The Sealion MK II (4-Vert) ROV is operated from a lully air conditioned A60 rated (upgradeable for
zoned area operation) 20ft x 8ft control cabin certified by L10yds Register of shipping. The system
comes with a rugged A-frame based launch & recovery system (LARS) rated for sea state 6 operation.
It also comes with a fully equipped 15ft x 81tworkshop container that satisfies all offshore maintenance
requirements.







CAMERAS
The vehicle supports 4 simultaneous video channels and equipped
with circuns to operate 3 cameras wrth focus/zoom control.


Sealion MK II (4-Vert) Heavy
Work Class ROV


DRUCK PCOR 810
o ·l000mfa.l%


DEPTH SENSOR
Transducer type
RangefAccuracy


ECHO SOUNDER
Type Meso!ech 807
FrequencylRange 200kHz a.5m-30m


SPARE fNPlIT AND OUTPUT CHANNELS
The vehicle comes With large number of spare input and output
channels which can be configured for spec~ic task requirements.


Down 10x user relays, digital control 250V AC@2A
3 x 8 b~ analog output channels -6 to +5V@a.5A


Up 7 x 16 bil analog input data channeis
4 x 8 b~ Inpulliag channels
2 x auxiliary channels
2 x auxHiarylvideowaler alarms
4 x surface indicated LED, muMipurpose lIag inputs


OPTIONAL TETHER MANAGEMENT SYSTEM
Fugro's side-entry or top-hat nlS with 200m tether excursion f'ill'lge.


ROY CONTROL CABIN
This Is an A60 rated 8lt by 20ft offshore container housing the
electrical power system and three equipment rack units comprising:


ROY pilot console
Two to four 1O-inchor 14· inch high resolution industrialcolour
video mannors
Video recording systems
Video swilchefs, video nrw correctors, video overlay uriI and
distribution amplifiers
Personnel corMlunication system cIw 3 headsets for deck use
Obstacle avoidance sonar display
Surface control un~for all other sensors if filled


VEHICLE AUTO CONTROL ROUTINES
Auto Depth ±100mm Auto Altitude ±100mm Auto Heading:tl.S"


STANDARD GYRO COMPASS SYSTEM
Type " 'Bendix K'i"ng -I<GS 305 With'nux vaiVe
Accuracy :t 1"


SYSTEM POWER REQUIREMENTS
lilCOming3-phase electricaJsupply (38O-S00V 50-60Hz) is fed into a
power distribution panel that pertorms the function of electrical power
distribution management. ElectricaJsupplies for the ROV are sl!ljlped
up to 1200V by two transformers (5KVA single phase & 180KVAthee
phase) belora being transmitted via the umbilical cable_ Incoming
power is also reduced to 220V/l10V lor supplies 10the control cabin
lights, air condilioning, equipment racks and workbench sockets.
Total system (ROV + COntrolcabin + Workshop container + LARS)
power demand is 250KVA


SAFETY
Insulation resistance 01 the umbilical on high voMage lines is
monitored with multiple UM units (Line Insulation Monitor). The L1M
units shut down the high tension outputs in the event 01 insulation
fault. Earth leakage circuit breakers are provided 10monilor leakage
to earth of the cabin 220Y supply to ensure safety of personnel.


The cabin is lilled with emergency lighting, discussion
tabielworkbench and liIing cabinets. Electrical cable entry to cabin is
via MCT cable transit system,


1.42 rr/s (2,76 knots)
1.33 mfs (2.29 knals)


]·funclion rate controUed
1.6m
50kg
108Nm (791bfJt)
ao-aSkg al175bar


MANIPULATORS
Typo
R~"
lift capacity
Rotate torque
Jaw gripping force


LIGHTS
2x500W Of4x25OWquartz halogen ~ghlson t'I\Odimmer channels.


PAN & TILT UNIT
Type HydraurlCrata control
parVTin travel :!l3S"
TorqtJe AdjusHlble up 10 50 Nm
Speed Adjustable up to 20"fsec


VEHICLE CONTROL SYSTEM
Vehicle control is perlormed by a Z1BOprocessor based real lime
control system housed in the main oontrol poet The ZlBO system
communicates with the surfaoe control system via full duplex copper
or fibre optics links. The surtace control system runs on MS
Winclowsflntel 485 or Pentium platform. The surtace control system
is user friendly with a Windows GUt An advanced diagnoslio
system and-help screens are incll.lded.


DEPTH AND POWER RATING
Depth 1OOOMSWor 2000MSW
Power 100HP


PHYSICAL CHARACTERISTICS
length 2700 mm
Width 1450mm
Heighl 1850mm
Weighl 2000 kg
Through frame lift SOOOkg
Payload 100 kg (with standard buoyancy)


THRUST
Si~ thrusters provide the following at 175bar system pressure;-
Forward 425kg
Vertical 4:34kg dive/288 kg surface
lateral 425 kg


SPEED,,_
Lateral


fug,g Sub••• Servrou Pt- lId


35 Lo~.ng Crescon' SOng'p.'. 50901~


rOI:.6565451163 F.,,:+G5G54G1157


www.fugrosubsea.com.sg



http://www.fugrosubsea.com.sg
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Eastar.,
EASTAR OFFSHORE PTE LTD


Singapore Registration No. 200602786C


ALAM SUBSEA PTE LTD
Singapore Registration No. 200a00065W
(wholly owned by Eastar Offshore)


(MEMBERS OF ALAM MARITIM GROUP OF COMPANIES)


COMPANY PROFILE


_._-~- ~


fUll' Olh~o•• Pl. Lid f,


We are members of
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Introduction


1. COMPANY PROFILE
•I


Set up by former staff of MTQ Subsea Technology Pte Ltd in 2006, Eastar Offshore Pte ltd
acquired the entire ROV Intellectual property of MTQ Subsea Technology, as well as its available
assets. Eastar and its wholly owned subsidiary Alam Subsea currently employ all the latter's key
staff.


Based in Singapore, Eastar Offshore Pte ltd offers Design, Manufacture and Operational support
packages for its ROV range of products:


175hp Work-class Phoenix ROV System
125hp Work-class Swift ROV System
175hp Deep Swift Work Class ROV TMS System
Falcon Observation-class ROV I Kingfisher Observation-class ROV


18 of above ROV systems have been manufactured, and a further 1 is currently in production. They
are owned and operated by various ROV companies. These ROVs have successfully performed
work for major oil & gas companies, such as: Exxon Mobile, Shell, BP, CONoca, Agip, Chevron,
Petro Vietnam (PV), Korea National Oil Corporation (KNOC), ONGC India, China National Offshore
Oil Corporation (CNOOC), Petronas (Malaysia) & etc.


Eastar/AJam Subsea have an experienced engineering and operations team and besides our
operating capability we have the capability to design, manufacture & offer a range of work class &
observation class ROVs with proven track records. In addition Eastar has manufactured specifiC
tooling packages for a number of clients.


Alam Maritim Group of Malaysia (listed on the KL Exchange) holds a 75% stake in Eastar Offshore
IAlam Subsea Group. The Alam Maritim Group offers vessel services as well as saturation and air
dMng services. Eastar brings to Alam its ROV design and manufacturing capability as well as ROV
tooling expertise. Alam Subsea adds the ROV operational experience.


Also based in Singapore Alam Subsea is the ROV Operational arm of the Alam Group. It has
quickly built up a reputation as an efficient and reputable ROV Operator.


In November 2009, Eastar and Alam Subsea moved to a newly acquired and directly owned 50,000
sq ft factory facility in Singapore. We proudly believe that this facility is second to none in the
region.


COMPANY PROFILE a member of Page 3
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J1iIi61~efi:rnl!ri
[ HSE I INVESTOR [


-O"FfSHORE CoNstRUCTION •.:
SUBSEA ENGINEERING &
UNDERWATER SERVICES- '.'


ROV,


SflIP REPAIR <!<
MAINTENANCE'


OFFSflORE
MARINE


FEATURES VIDEO


CORPORATE VIDEO
PRESENTATION


'ii=
Corporate
Video


Li!.VACANCY II~ WERMAn I
20110202:


i'Jgev."nt for tocjay
February 2011


CORPORATE
OVERVIEW


Alam Maritim Resources
Berhad ("AMRS") is an
investment holding
company with
subSidiaries mainly
involved in the provision I
of transportation
support services and
offshore facilities
construction and
installation.
underwater services
to the upstream


; activities in the oil and
-- gas industry.


.AMRB was listed on the


ANNUAL REPORT
InvenstQr InfQrmation


I"~l·w ,,,,n, "


Stock Quotes


1
0


1


CONTACT US


No. 38F, Level 2, Jalan Radin Anum,
Bandar Baru Sri PetaUng,


57000 Kuala lumpur,MALAYSIA
Tel: +503 9058 2244
Fax: +50390596845


info@alam-maritim.com.my


http://www.alam~maritim.com.my I 2/2/2011
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Sun Man Tue Wed Thu Fri Sat' Main Board of Bursa
Malaysia Securities


1 2 3 4 5; Berhad on 20 July 2006.
'6 7 8 9 10 11 12 To-date,AMRBand it
13 14 15 16 17 18 19 subsidiariesCAlam


Maritim Group") is an
'20 21 22 23 24 25 26' establishedowner and
27 28 ,operator of 36


.offshore support1 «~ »1- vessels (OSVs),
---- ---- making it among the


largest owner of
Malaysian-flagged OSVs
in term of tonnage in
Malaysia.


The business of the
Group is being
undertaken by its wholly
owned and associated
companies throughout
the region.


Alam Maritim Resources
Berhad ("AMRB")
business commenced in
1998 when Alam
Maritim (M) Sdn Bhd, a
wholly owned subsidiary
of AMRB first started its
operation as a ship
operator and manager
for third party offshore
support vessels in Asian
countries.


Today, AMRB and its
subsidiary companies
("Alam Maritim Group")
have emerged into
becoming a reputable
integrated marine
offshore service
provider operating in
the South East Asian
region as well as the
Middle East.


Copyright © 2009 Alam Maritim Resoun::es Berhad. All rights reserved. Pisclalmer
You're visitor no: ' •• I:I::!


http://www.alam-maritim.com.myl 2/212011



http://www.alam-maritim.com.myl





TAB 2.e







2.3 Deep Swift ROV System (TMS)


Easta'r
'lW


Model


Manufacturer


CC Classification I Certification


Type


Work Capabilities


COMPANY PROFILE


SWIFT 3000 MSW


Eastar Offshore pte Ltd
Singapore


DNV 2.7-1 A60 Zone II


3,000 (TMS) Meters
150 HP Work and 8U1vey Class


Drill Support
Construction Support
Cable and Pipeline Pre and Post Lay Survey
Platform Inspection and Cleaning
Salvage and Oceanographic Survey
Jacket Inspection and Cleaning
Special Tooling
Pipe lay Barge Support
Suction Anchor Installation
Anode Installation


iilllMCA Page 9







Eastar"..
SYSTEM OVERVIEW


Propulsion System
7 Eastar 350mm diametef 1Okw113.5hp hydrauflc
thrusters individually servo valve oontroHed
Lateral 4 )( 350 mm 10thrusters
Vertical 3)( 350 mm 10thrusters


Payload (including manipulators)
Payload of Standard Vehicle
Optional Additional Payload
Through Frame UtI


VEHICLE
Depth Rating
Standard Depth Rating


Total Power Rating


Dimensions & Weighf.....•~
Wdth
Height
Weight In-air


PerfonnanceF~""'_
Vertical


700 kg!
550 kgf
500 kgf


3,000 meters


110kw/150hp


3,100mm
1,5OOmm
2,000 mm
4,500 kgs


3.5 knots
3.0 knots
1_5 knots


250 kgs
50 kgs


2,500 kgs


Ragan Latd'! Override Tool
Speciallooling to suit customer requirements supplied on
request


Sensor Interfaces
Sfanclatd Single Mode V"ld=IDafa Transmission System
8 V"1deo-+ 18 Data Channels
Optional Fiber Optic Gyro Compass v.ith Pitd'! and Roll
Sensors
Optional TSS Pipe Tracker
Optional CP Inspection Sensors
Optional BATHY Hi-Resolution Depth and AJtitude Sensor
Optional DHSS Dua! Scannir"lQ Sonar System
OplionaJ USBL
Optional FMD
Optional Side scanner sOllar
Spare Bulkhead Connectors - 4 off
User Power Suppiies -1kw@115VAC
750VA@ 24vdc regulateo


UMBJUCAl
3300 meters:
23 x 4mm sq 3kv Rated PCI'Nef and Earth Cores
6 Single + 6 Multi Mode Fibres in a cornmon loose lube
1 x Screening quad


Po __


110kw/15Ohp 60hz motor
Tv.in Axial Piston pump configuration
Main Pump 240lpm @ 200barTooling Pump 751pm @
200 bar


CONTROL CONTA!NER, A60 ZONE IIL_
W"'"Height
Shipping Weight
DNV 2.7-1 certified


6,058mm
2,438mm
2,791 mm


10,000 kgs


Video & Telemetry System Transmission via single mode
fibre optics
8 video + 16 RS 232/485 channels


Lighting
2Kw available from 4 x 500 watt dimmer channels
250 or 500 wall 3OO0m Rated Lights 4
Option 8 lights 2 pre channel @ 250 walls each
2 x HID Lights


Control & Navigatioo
flux Gale COmpass and Integrated Rate Gyro System 1
Tritech SeaKing DFS Sonar system 1
Tritech SeaKing PAZOO-20 1
Easlar Deplh Transducer System 1
Auto functions, Heading, Deplh, AJIilude


44OV, 300 amps 50160 Hz
Optional for Zone II 0Iiy


g5minutes
16Te
4,7 m


56T,


6,058mm
2,438 mm
2,791 mm


10,000 kgs


1,800 mm
2,000 mm
3,000 kg
1,800 kg
500 meters


WORKSHOP CONTAINER, A60L",,_
Wdth
Heighl
Shipping Weight
DNV2_7-1 certifieo


LAUNCH & RECOVERY SYSTEM
(Zone II OPTION)
TIme to recover from 3000 msw
SWL
A Frame Outreach
3 Axis Snubber
Shipping weight (with Umbilical) Max
DNV 2.7-1 certified


SERVICES
Power (fatal)
Air (LP)


TMS
Major Diameter
Height
Weigh! in Air
Weight in Water
Tether Length


2
1
1
1


standard Compollenfs
Eastn 7 -Fundioo Rate Manipulator 1
Eastar 5-Function Rate Grabber Arm 1
Eastar10 SIauon Solenoid Valve Pack
Hydraulic Tooling Manifold
Hydraulic Tooling Servo Valve
Eastar Hydraulic Pan & TIlt


Power PacJIs & Tooling Interfaces (optional fiQ
SchHllng or equivalenl T4 Manipulator
75mm diameter Wire Rope Gutter
Disc Culler I Grinder
API Standard Hot Stabs
API Torque Tools
Standard AX I VX Ring Tools


All specifications are subject to change in line with EAST AR's policy of continual product development


COMPANY PROFILE Page 10
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2.4 Phoenix ROVSystem


Eastar-
~


Model:


Type:


Work Capabilities:


COMPANY PROFILE


PHOENIX


175 HP Work Class


• Drill Support
• Constructjon Support
• Cable and Pipeline Pre and Post Lay Survey
• Platform Inspection and Cleaning
• Salvage and Oceanographic Survey
• Jacket Inspection and Cleaning
• Special Tooling
• Pipe Lay Barge Support
• Suction Anchor Installation
• Anode Installation
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VEHICLE
Depth Rating
Standard Depth Rating 3,000 metres


& 4 X 500 watt nolH1immer channels.
Eastar 250 or 500 walt 3000m Rated Ughts 8


Control & Navigation
Fiber optic gyro 1
Tritech Sea King DFS Sonar system 1
Tritech SealGng PA200-20 1
Eastar Depth Transducer System 1
Auto functions, Heading, Depth, Altrtude & Turn Rate


Total Power Rating


Dimensions & Weight
Length
Width
Height
Weight In-air


Performance
Forward
Latera!
Vertical


800 kgf
700 kgf
800 kgf


175hp


3,200 mm
1,850 mrn
2,100 mm
4,500 kgs


3.5 knots
3.0 knots
1.5 knots


Standard Components
Eastar 7-Funetion Rate Manipulator
Eastar 5-Funclion Rate Grabber Ann
Eastar 10 Station Solenoid Valve Pack
Hydraulic Tooling Manifold
Hydraullc Tooling SelVO Valve
Eastar Hydraulic Pan & TIt!
Eastar CCO Colour Camera
Eastar CCO Monochrome Camera


1
1
2
1
1
1
2
2


Standard Power Pack 175hp
Eastar 175hp shaft output power, 3 phase, 4 pole, 3KV
motor, oil filled and compensated.
Vickers piston pump, output300Ipm@200bar


Propulsion System
8 Easlar hydraulic thrusters individually servo valve
controlled
Lateral 4 x 420 mm 13thrusters
Vertical 4 x 350 mm 13thrusters


Payfoad (including manipulators)
Payload of Standard Vehicle
Through Frame Lift


250 kgs
3,500 kgs


Power Packs & Tooflng Interfaces (optional fit)
Eastar Hydraulic Power Pack 175hp
Eastar tooling Power Pack 100hp
Schilling 7-Function Titan T3
Schilling 5-Function RigMaster Grabber Ann
Guide Wire Culler
75mm diameter Wire Rope Culter
Disc Cutler I Grinder
API Standard Hol Stabs
API Torque Tools
Standard AX I VX Ring Tools
Special tooling to suit customer requirements supplied on
request
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Video & Telemetry System (Fiber Optic optional fit)
Transmission via fibre optics and copper
Fiber Optic: 8 video + 16 RS 232 J 485 channels
Copper: 4 Video + 8 Data Lines
Real-~me Video Channels, 4 on Coax { 8 on Fibre


Lighting
4Kw available from 4 x 500 walt dimmer channels


COMPANY PROFilE


Sensor Interfaces (optional fit)
Priml or Focal Single Mode Video/Data Transmission
System
8 Video + 16 Data Channels
Multibeam Sonar
TSS Pipe Tracker
CP Inspection Sensors
BATHY Hi-Resolution Depth and Altitude Sensor
OHSS Dual Scanning Sonar System~-


illIMC""







Easta'r
~


6,000 mm
3,400mm
2,960mm
5,859mm
8,159mm


18,000kgs


MOV, 400 amps 50160 Hz


RECOVERY SYSTEM f WINCH (ZONE2


SERVICES
Power (Total)


UMBILICAL
The standardAramid umbilical is 40 mm in diameter and
has the followingcores:
17x 4mm sq 3kv Rated Powerand EarthCores
4 x 75 ohm Coaxial
4 x ScreenedTwistedQuads
6 Single + 6 Multi ModeFibres in a commonloosetube


CONTROL CONTAINER (A60, ZONE2 OPTIONAL)
Length 6,000mm
Width 2,926mm
Heighl 2,774mm
Shi in 13,000kgs


WORKSHOP CONTAINER (A60, ZONE2 OPTIONAL)
length 6,000 mm
Width 2,926mm
Heighl 2,774 mm
ShippingWeight 15,000kgs
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COMPANY REPORT: EASTARIALAM SUBSEA


Deep sea rovers
The subsea energy and exploration industry in SE Asia is growing year by year and
vehicles and services provided by Eastar and AJam Subsea are very much part of it


Wlitlen By Ruari McCallion & Produced By Lorraine Heist I Wed Jan 6, 2010


~S: Alam, Alam Subsea, Company Reports, Eastar, Eastar Offshore, Energy, Sam Sassoon


The drivers behind rising oil alld gas prices are f:\Nofold: demand alld resource availability. Economies in the developed
world are goillg through a leall time right now but the emerging economies of South Asia, Ihe Far East and SE Asia are
colltilluing 10 grow - and that mealls demand is healthy and oil prices remain aroulld $70lbarrel.


The oil and gas industry is looking further and further for its needs and higher prices mean that offshore oilfields will
••- ~ome economic 10 develop. The new generation of offshore energy fields is far 100 deep for human divers, so the need


: machillery 10 do the job. Thars where Eastar comes in.


GETTING STARTED
"We have been eslablished for three years," says Sam Sassoon, Executive Director of Ihe company, "In one way or


http://www.energydigitaI.comlEastar -Offshore- Deep-sea ~rovers _ 41166


Eastar
~
~


STATISTICS
Name: EastarfAlam Subsea


Country: Singapore


Est 2006


Employees: 28
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Eastar/ Alam Subsea - Company Report - Energy Digital


her, we've been in the ROV (remote operated vehicle) business since the earty 1990s.-


Eastar was founded in April 2006. Based in Singapore, Eastar decided to focus on the growing offshore energy business
on its doorstep, primarily in the waters of Malaysia, SE Asia and the Pacific Rim, which includes Australia. Eastar currently
owns its own facility, a 50,000 sq ft factory in Singapore's key Industrial Zone.


Alam Subsea was set up in 2007 to operate ROVs. With a growing fleet currently at five, it has quicj(ly established itself in
the region.
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, Revenue: +MR320 millicm
Website:
www.eastaroffshore.com


MANAGEMENT
• ExeOllive Director: Sam


Sassoon
"Singapore.nas no oil fields, but Malaysia does. We feel we have the foundation for more successful partnerships," says
Sassoon. ROVs come in three types: Type 1 vehicles are work-class, for fairly heavy-duty applications; Type 3 machines
are smaller and mainly used for observation and monitoring. Type 2s are between the two. Eastar makes Types 1 and 2. With working depths now going
down to 3,000 meters (10,000 feet), remote vehicles are essenlialto the offshore energy industry. A 175 Horse Power 3000 Meter Deep Swift System is
currently undergoing Factory Acceptance Tests and another will be ready for delivery before March 2010. Altogether Eastar has delivered eight Work Cia!
ROVs in the last two years.


"Ongoing and contract pipelaying, jackels, structures and cable laying all require ROVs," says Stuart Raines, Operations Manager. "They're essential fo
sUiveylng, inspection and intervention. Remote wellheads, manifold systems and flow fines are all installed by RQVs," Technology has a tendency to pres
ahead relentlessly and today's state-of-the-art equipment Is often next year's junk - but that isn't entirely the case with ROVs, as Chief Design Engineer
John Clark explains.


CUSTOMIZED CRAFT
"Three thousand meler systems have actually been around for the last 20 years, but there hasn't been much 3,000 meter work until recently," he says. "TI
basic technology hasn't changed much over the years. You have hydraulic systems, thrusters, controls, fiber optics and sensors. What has changed is the
capacity and capabilities -they have increased greatly. Reliability has also improved - it's no longer an adventure to go on a 3,OOO-meter dive, wondering
you'll get there. You will." Eastar ROVs are buill and equipped around the core system of a 125 or 175hp mobile platform, which is attached by umbilical t
the surface drill or exploration vessel- but a myriad of variations flow from that heart.


'We first meet with our cfienls and discuss their requirements," says Clark. 'We design and engineer the ROV and peripherals they wiff need and send thE
designs to our suppliers in Singapore and internationally, who make the individual parts. Each ROV has hundreds of components - thrusters, computers,
piping, hydraulics and handling systems. We undertake fmal assembly and testing here, in our new 50,000 square foot factory,"


The vehicles are thus custom-made and built to order, usually over six months. A complete system includes the ROV, onboard spares cabin, control cabir
. the A-frame recovery rig. The new plant also has a simulator, which enables new recruits to learn how to handle the equipment before they go oul on


'We employ around 28 people directly, with additional on-site personnel hired on a day-basis," Sassoon said. 'We recruit graduate engineers or certified
technical staff and train them in the specific requirements of the job."


There's another aspect to the company, also, which is to do with contracting. A majority stake was acquired by listed vessel operator Alam Manlim a year
after its foundation and is now a subsidiary. A1am has a fleet of 28 plus vessels and is growing. It also offers vessel management and saturation diving
services. The synergy of the acquisition was immediately fell and a lot of Eastar's work is for its parent but it still operates as a separate business unit


That distinction is important because the company offers its services 10other organizations as well, and a degree of independence is important for
commercial confidentiality - it's much lhe same relationship as England's Lotus Cars has with Malaysian auto manufacturer Proton; Lotus is a consultant fl
other manufacturers, as is Eastar for other exploration and drilling companies. As its progress, experience and growing reputation demonstrates, irs a
strategy that delivers the goods.
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~'~Hallin
25th August 2010


HALLIN'S NEW, PURPOSE BUILT,
STATE OF THE ART SINGAPORE


FACILITY OPENS
Hallin Marine Subsea International's new, state of the art, multi-purpose facility in Singapore
has been officially opened by Dave Dunlap, the CEO of parent company Superior Energy
Services.


The 11,000 square metre, purpose built premises are a 'clear indication of the commitment we
have to South East Asia and our plans to continue to grow our presence in the region' Mr


Dunlap explained during the opening ceremony for staff and guests.


He added: 'It gives Hallin Marine the best possible facilities: it's a great operational base next
to where our vessels will tie up; a first class maintenance and storage centre; an outstanding
manufacturing facility for our dive and ROVsystems; and a wonderful environment in which to
work for our design engineers and our executives and support staff.


'This facility will also give other Superior subsidiary companies a base to grow their own
operations in the region while working together to produce and deliver technically advanced
solutions for our clients.'


The facility has been built on the marine jetty in loyang (the centre for Singapore's busy
offshore oil and gas industry) and been some two years in the planning and gives Hallin the
room to further expand.


Hallin's senior team worked closely with the developers and the Singapore authorities to
ensure the showpiece development fitted its current and planned future needs.


It brings under one roof the company's East operating division; its manufacturing and marine
divisions; the company's administration centre and the Singapore arm of Prospect, Hallin's
engineering design business as well as acting as a base for other Superior subsidiaries in the


region.


The development is in excess of 11,000 square metres and boasts 5,000 square metres of yard
space, of whIch almost a quarter is covered.


With 3,000 square metres of workshop space, including designated 'clean areas' for electronic,
hydraulic and electrical assembly and testing, and a further 3,000 square metres of office
space, Hallin believes it has planned for the next step of its expansion programme.


For more information please contact:
John Quinn
+44 (O}2380 454160
+44 (0)7736149410







john@johnguinnconsult.co.uk
About Hallin Marine


Hallin Marine is a provider of integrated subsea solutions to clients in the oil, gas, nuclear and
renewable energy sectors across the world. The Group was founded in 1998 by CEOJohn
Giddens, who has overseen growth from a turnover of $1m in its first year to $139m. Hallin
Marine UK opened in Aberdeen in 2006 and is a wholly owned subsidiary of Hallin Marine
Subsea International Ltd. The PlC was purchased by Superior Energy Services, Inc, in January
2010.


Hallin's broad range of offerings includes the latest saturation diving systems, remote
operated vehicles (ROVs) and purpose-designed support vessels, as well as state of the art
engineering and manufacturing capabilities. Work undertaken typically comprises the design,
installation, construction, maintenance, repair or survey of equipment required to transport
oil and gas from the seabed. The Group's focus is on the design and delivery of unique, cost
effective and fit for purpose solutions that meet the demands of its blue-chip client base.


Pleasefind further information on the Company's website: www.hallinmarine.com



mailto:john@johnguinnconsult.co.uk
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Subsea International


Hallin Marine
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i Subsea International
l-·------- ._-- ----


Manufacturing Video


Manufacturing


H8IIin's whoIly-ooNlled subsidiary designs. engineers and builds
subsea inlervention assets for both Hallin C~nies and for third
partioes.Based al it's modem facilities in Loyang Singapore,
Hallin Manufacturing Services has years of eXp!!rience in the
successful design and cooslruc~on (If Saluratlon Diving Systems lor
use by the oil and gas industry


Hallin's syslems are in op!!r.Won throughout lhe wond and its state
of the art 12 manABS classed. 200m rated, portable syslGm is now
all ildustry standard whose design the company pioneered_


Hallin's competitivaly priced Saluration Dilling Systems are industry
proven and can be produced as a standard portable system for deck
mounting or permanently m(l\lnted s\'Stem to be buill into a vessel at
its construdion slage, As well as building for other companies Hallin
has buill all the 12 man Sel systems it operetes.


Hallin ManufaClllring Services can provide a com;:>lele design and
build service in supp:xt 01your subsea project.


For more infofmaijon on our manufadlJrirog capabilities and
services, please email us atJ:!!M.~@h~g


Documents
~ Ht.§I"QlbHrSATwel!m!(lI.l1"1B)


A Superior Energy Se!vkes Compally


http://www.hallinmarine.comlmanufacturing/subsea-intemational-singapore.htm 212/2011
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Manufacturing Video


Hallin Marine
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; Subsea Intemaliollal
f M~~u;aC!~':;ng-V;d~ _•..


Singapore Manufacturing Facility


Hallin is proud Of il5 subsea
manufacturing facility. It builcla
portable and fi~ed saturation
divinQ systems and remole
operated 'lehides lor its own
use and for othef subsea
operatoes 10the highest
standards.


A Superior Energy ServlC€s Company


http://www.hallinmarine.com/manufacturing/subsea~intemational~assets~production.html
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Hallin Shows Commitment to Singapore with Opening of New, Purpose Built Facility


Hallin Marine


Hallin Shows Commitment to Singapore with Opening of New, Purpose Built Facility
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Hallin launches its own ROV - Offshore Shipping Online


.flffshore Shiwing Online,,
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Hallin launches its own ROV


Vessel & ROV News - February 7, 2008


Hallin Marine announces it has designed, built, tested and successfully demonstrated its own ROV.


The C-ROV (pronounced Sea Rov), was designed and built by Hallin staff at the company's Singapore manufacturing
facility and fulfilled a brief to create a technically advanced, low cost lOOHP, free-swimming, work class machine.


1111:: C-ROV will operate in depths to 1,OOOmand can be fitted with a range of specialist sensors and tooling to carry
out wellhead intervention, drill support and survey work.


It will complement Hallin's existing fleet of heavier duty, tethered, deeper operating construction and work class ROVs
and the company's range of smaller, inspection class ROVs.


The company has an immediate in-house operational requirement for all initial production units, in line with existing
demand for its ROV services.


In future, the company may consider building C-ROVs for other subsea operators.


The AIM quoted provider of subsea solutions to the oil and gas industry has expanded the size of its Singapore
manufacturing facility by 50 per cent to cope with the sustained high level of demand for its in-house designed and
built saturation diving systems and the C-ROVs.


To facilitate this expansion, the company has signed a lease on a factory unit adjacent to its existing building at the
Loyang Offshore Supply Centre.


The Hallin board has decided it is appropriate, given the current and projected sales values and scale of the company's
manufacturing, to form a standalone manufacturing division.


TP"': is the company's third division (the others are the operations East Division and West Division) and, like the other
( :ons, it is to be headed by its own managing director, Andrew Threlfall.


http://www.oilpubs.com/oso/article.asp7v 1~7147 212/2011
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Hallin launches its own ROV - Offshore Shipping Online Page2of4


Andrew, 42, has been recruited as the manufacturing division's first MD. He joins Hallin with 16 years' experience in
tr 1arine support industry, in leading offshore contracting, engineering and manufacturing companies around the
~ J.


A fuller technical specification of the C-ROV follows at the end of the release.


Hallin CEO John Giddens said: "The production of the C-ROV is a major and exciting step for Hallin that will benefit
the whole company and is a natural progression from our other, successful manufacturing activities."


"The demonstration to potential and existing clients was very well received and the C-ROVs should prove to be
excellent, commercially competitive and strategic additions to our ROV fleet. PI


"We are delighted to welcome Andrew Threlfall who joins us as the MD of our new Manufacturing Division and, I'm
sure, he will do an excellent job driving forward this important division of Hallin Marine."


More articles from this category


More news


• Havila Clipper delivered
Vessel & ROV News - February 2, 2011


• Singaporean firm takes stake in Aries Offshore Sing;apore Pte Ltd
Company News - February 2, 2011


•. Metocean contracts for FUQTOGEOS
Contracts, Tenders and Rates - February 2, 2011
Oil and gas executives forecast investment opportunities after volatile year
News - February 2, 2011


• Petition calls for Med oil moratorium
News - February 2, 2011


• Otto Marine to acquire Go Marine Group Pty Ltd
Company News - February 2, 2011


• Farstad incurs loss as a result problems at Subocean
Company News - February 2, 2011


• Subsea 7 awarded contracts offshore Brazil
Contracts, Tenders and Rates - February 1,2011


• Edda Freya extended
Contracts, Tenders and Rates ~February 1,2011


• Tor Viking called in for icebreaking work
Contracts, Tenders and Rates - February 1,2011


• Sea Trucks Group raises US$200 million
Company News - February 1,2011


• Siem Marlin extended by MPL
Contracts, Tenders and Rates - February 1, 2011


• Technip confirms acquisition of Subocean
Company News - February 1,2011


• New President for IMCA
Organisations and Associations - January 31, 2011


• Maritime Assurance & Consulting Ltd established In Aberdeen
Company News - January 31, 2011


http://www.oilpubs.com/oso/article.asp7v 1=7147 2/2/20 II
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The C-ROV ROV is a Hydraulic I Electrical Work dass vehicle. This ROV was buiK with Construction and Drill Support projects in mind. F~led as standard 100HP
hydrauilc power unil, the vehicle deilvers an outstanding 450l<gf fOlWardlaflthrust pBriormance. The compact size of the C-ROV does nol diminish its work capabili-
ties, as it will easjly perform alllasks normally associated with much larger vehicles. The C-ROV is particularly suited for heavy duty construclion support, where re-
mole intervenlion tasks are required such as positioning of subsea structures, pipelines/umbilical connecUons, pipeline repairs, component change-out. valve opera-
tion, fluid injedion. debris removal plus many more.


To enhance the capabiily of the C-ROV, II:may be fitted with purpose bllill toeing skids weighing up to 600kg in air. The vehicle may be fitted with a range of alXlUS-
tic se~ to perfOlTTlprecision surveys and conduct salvage operations_ The vehicle Is designed to wot1<long houro in waler and to a wor1ling depth of 1000nl. Buill
In accordance with the latest international industry standards aAd certified for Zone 11(Class 1 Division 2) hazardous area operations, the C-ROV may be operated
on relalively small vessels of opportunity, fixed or floating platforms. A great deal of thought and attention to detail has gone into minimising the required amount of
deck space, while at the same time maximising the performance and capabilily of the enlire system.


MAIN PARTICULARS :',~""':".~" ,.' "1"'-l"~ - VEHICLE EQUIPMENT FIT AS STANDARD '. .'. , • ~


CONTROL CONTAlNERAND EQUIPMENT ,~ ~~, - ~~~


MAIN COMPONENTS ' •• ~ '. r' '" ~;41,.·,.••••.c·":".


1 x Hallin 7 Functions
1 x HaUln 5 functions
1 x Hydraulic P & T ('Hydrolek)
3 x ROVSCO 3000
Optional
1)( ROVSCO 3000BW
1 x Imagenex Sonar or equivalllnt


Hydraulically powered 'A' frame cJw
umb~ical sheave
35001<,
3,
4127mm out bo.ard reach
6000mm (l) x 3000 (W) x 3595mm (H)
stowed pos~ion
24,OOOkg


Planetary driven reduction geer box (storage
winch only)
40001<,
3g
1250rn of 41 rom diamelef umbilical
Variable up 10 35 metres per minute
Internal braking system
7,800kg
5 station proportion control bank


6''''2438
2790
13500


2890
1580
1895
3200


6000
3000
3595
24000


'800
'2DO


""3500


Typo


Manipulator
Grabber
Camera Pan and Till
Colour Camera
Low Light Camera
B&W Camera
Sonar


Safe WoOOng load
Design FaetOf
Deployed Reach
Dimensions


Typo


Max Gross SWL


line Pu!
Design FaclOf
Umbirocal Storage Cap
Line Speed
8raking
Max Gross SWL
Control


CROV '


HYDRAUUC POWER PACK \. . -.' -. ''--. ,


Length (mm)
Width (mm)
Heighl(mm)
Weight (kgs)


Length (mm)
Width (mm)
Height (mm)
Weight (kgs)


LARS SKID WI UMBILICAL WINCH - ,


UMBL1ICAl WINCH .' ,', ~ .


Length (mm)
Wodth (mm)
Height (mm)
Weight {kgs}


Length (mm)
Width (mm)
Height{mm)
Weight (kgs)


'A' FRAME ASSEMBLY ~ u • \" •• ' .~ •• ' ,., ~ .,) ~


CONTROL AND WORKSHOP CONTAINER'· • .


Hallin Manufacturing Services PIe LId
DNY
Certified fof Class 1 Division 2 (Zone II)
-20"C to +45"C


1 x A60 (20ft.) DNV 2.7-1 & 2.7-2 (Zone
II) operations
Ergonomic conlrol console wilh video wall,
co-pllol console
1 x 440Vac 300 Amps SO/60Hz 3 phase


Bu~der
Design Standard
Operating EnVirnrunent
Opel<lting Temperature


Up 10 and including Sea State 6 (3g)
1000 metres sea water
75kW (100 shalt horse power)
2890mm
1580mm
189Smm ( docking bullet not included)
3200
N_
450kgf
400kgf
400kgf
3.0 knots
2.5 knots
2.0 knots
600kg with manipulators Iilled
35OO1<g@3g at wort: skid attaclvnent points
4 x 350rnrn horizontal and 3 x 350 vertical
hytiraulic thrusters 2Okwf26.8!-lP each


Thruster control manifold 1 x 8 station Servo control manifold
valve 200 Barln Ltrl Min


Hydraulic control manifold 2 x 10@ 15 Ur/min slalion bi-directional control
valve manifold assembly for manipulators
Heading, depth, altitude
±1.0 degrees
:±O.15%
"Omm
Transmission via coppar{RS48S) or fiberop\k:s
(RS232)
2 Kw available from 4x500 watt dimmer
channels
1KW@115VAC750VA@24vdcregulated
Capabilily to fit most 3rd party equipments and
tooling in the current & future mar1lets e.g. TSS
340{440, bathy, profiler, FMD, 3" (;U!Ier, torque tool,
boom cameras, CP ins~n, etc.


Auto functions
G~o
Depth sensor
Altimeter
Telemetry


Remotely Opera led Vehicle
Conlrol Container
'A' Frame Assembly
Umbilical Wincll (buill In to the A-frame)
Hydl<lulic Power Pack
WOIkshc>plStores Container


Lighting


Operating conditions
Deplh rating
Hydraulic power
Length
Width
Heigllt
In air weight
In seawater weight
FwdfAft boIIard pull
Lateral ballard pull
Vertical ballard pull
Fwd/Aft surface speed
Laleral surface speed
Vertical surface speed
Payload
Through frame ~
Propulsion


Incoming Supplies


PilotlCo-Pilot Control


Control Container


User power supplies
Equipment Interface
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Hallin Marine invests in ROV fleet - Offshore Shipping Online


Offshore ShiIming Online
Skip navigation


• Home
• About
• Contact
• Send us news
• Advertise
• Archive


Hallin Marine invests in ROV fleet


Vessel & ROV News - September 8, 2008


Pagelof4


Hallin Marine has announced it is continuing to grow its fleet of ROVs with a commitment to invest US$15.3 million
in a total of seven new work class machines, manufacturing four of the vehicles itself and purchasing externally the
remainder.


xpansion follows the 'success of the company's existing fleet of eight work class and seven inspection class ROVs
- •...."ery vehicle the company has manufactured or purchased has immediately been deployed on profitable projects.


The company's first in-house designed and manufactured vehicle, the C-ROVI (pronounced Sea Rov 1), has now
successfully completed more than 100 operational dives while working off of Vietnam and C-ROV2 has been
successfully deployed on a Hallin project immediately following the completion of its post-build testing in Singapore.


Hallin's manufacturing division will now complete the build ofC-ROVs 3 and 4 for the company's operational
divisions.


The board has agreed to the subsequent build ofC-ROVs 5 and 6, also for Hallin's own operation.


In addition, the East Division has placed an order for a Saab Seaeye Panther XT ROV.


The West Division is currently placing an order that confnms its letter of intent for two Quasar 125 HSP 3,OOOmROVs
from Sl'vIDHydrovision.


The funding for the ROVs will be met by a combination of Hallin' s internal resources and bank borrowing that has
already been fully secured.


M()Tearticles from this category


More news


http://www.oilpubs.comloso/article.asp?v 1~7769 2/2/2011
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SubDimension-Engineering


S·UB
.. DimenSiOn


Page 1 of!


Telephone: (66) 38 241 51215' 2
Fax: (66) 38 2.41 514


24 Hour:(66) 89 2010501
Emall: sa!es@subdlmenslon-englneering.com


News


ROVs


Welcome
Sub Dimension EngineerinQ supplies & maintains ROV's & S"bmarines to tile inshore and offshore oil and gas industries


SUB OIMENSION ENGINEERING CO LTD


Is a British owned, ROV, Submarine & Remole Intervention Tooling manufaclurillQ company. We are a specialist design & manufacturing facility catering
specifically to the subsea mar1<:el.


An associate member of the Foundation Group, we have design & manufacturing facilities in Thailand & Singapore.


We maintain an extensive product line & also offer a bespoke design & manufacturing service, for subsea & remote intervention solutions. Our range of standard
products Include:-


ROV Manufacturing
ROV Launch & Recovery Systems
ROV Components including DC & AC Thrusters, replacement control systems, HPUs, compensators, lights. cameras, valve packs & Thruster Control Units.
Manned Submarines
Remote Intervention Toofing
Subsea Engineering Design
Inverter Controlled Thruster Systems
Subsea ROV Trendling Motors, Hydraufic & Water Pumps
Remote Intervention - Stand alone Control Systems
ROV Tooling Rental jnduding Hydraulic Cutlers & HID Lights Systems
Pipeline flange assembly tooling (Gin design. & manufacturing.


HOlliE I ABOUT US I RO~, I ROV TOOLI~G i DIVINGPRODUCTS I OFFSKORE EQUIPMENT I CONTACTS
'''''\'!ill'' ('; !.ubOi,,",",~n·E"t\r1"""'!l ,010. O.>Ilned by E.zyTouch M'r1<elinll


http://www.subdimension·engineering.com/ 2/4/2011
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Sub Dimension Engineering Co Ltd - Thailand - Manufacturer, DistributorlWholesaler Page 1 of2
Welcome to Atibaba.com, Join Free I Sign In So, Sell Community My Alibaba My Favorites Help


Search Product


ne > Buy > Sub DimensionEngineeringCo Ltd


~..A!~~;~:-._il-'
Free Member


~-" :,.: .. ,-:',:,' Sub Dimension Engineering Co Ltd


Home Products TrustPass Profile About Us Contacts


View Contact o..talls


Province/State;
Chonburi


Country/Regl(Hl :
Thailand


--------------------- --~---------------,,--------


~Aeel:lt-y.s~------------------------------


i --I
fUb Dimension Engineering Co LId are a British owned &
;operated, speCialist subsea engineering design & manufacturing .Q!:tI!ml
house, located in Chonburi, Thailand. Bome of more than 70,
,years cumulative experience with manned submarines, diving systems. RDVs & remote intervention tooflng. We are the premier
'subsea manufaduring fadlity ,n Thailand.
:our core business is the design, manufacture & mainlenance of: -
ROVs
'ROV based Trenchers & TrenchIng Systems
.Manned Submarines & associated systems
'Submarine & ROV thruste~
'Submersible motor f variable speed drive systems
ISubmersible HID Lighting & Flasher Units
~ubmersible LED L1ghllng Systems
'ROV & Submarine deployed Hydraulic Cutters
beep sea pressure compensation systems
:eailastable Skid Systems
;Subsea Wnmes
iSpeCiafapplication Subsea Camera Systems
lBased on the Eastern Seaboard of Thailand, we are ideally situated to serve the industry worldwide. Located in a Thailand
'government Board Of Industry (BOI) registered industrial complex, we enjoy expedited Import & export benefits, enabling us to,
ioperate globally without restrictions.
We have in house machining capabirfties & a team of highly skilled designers, machinists, engineers & techrlicians.
bur facility contains 1200 sq mts of clean covered faetOf}' space + 240 mts of design office space + 750 mts of uncovered yard
!space. We offer rented yam & Internal storage space, together with planned maintenance contracts for stored equipment, to
:suitable applicants.
iwe offer a worldwide commissioning service & comprehensive warranties with all goods & services supplied.
!BesPoke design inquiries for subsea & general engineering are welcome.


---_._--j
Trade Show


City;
Non9 Kham, Srlracha


Business Type:
Manufacturer,
DistributorlWholesaler


Online Postings;
Products[JO]


Company Info


Sub Dimension
EngineeriE9 Co Ud
[Thailandl~


------_._------~
l Company Profile I
,---------- _._---.!


Add Company to Favorites
:--GempaAy-Prefile·----------------------------_,
!! Basic Information


; Company Name:, Sub Dimension Engineering Co ltd


BUSInessType:


Produc1fService
(We Sell):


Manufadurer. DistributorlVvtlolesaler


ROVs, Submarines, Subsea Tooling. Molars & Drives, Subsea Components


Pinlhong Industrial Estate, 789 f 23 Moo 1


AquaJack, Odyssea, Pulsar, Orion ROVs, Aurora HID light


I~~~ss:
! Braflds:
I
; Number of Employees: 11 - 50 People
I. -.. . ..i
i .~.:~~~n.~_~~~.:e. U~L~. ~._~_I_I;_u:~:ens~n~~_"g_I_"'_'_ri~~~.~ •. . ,_.~J
: Ownership & Capital i, II Year Established: 2006 1


http://www.alibaba.com/member/thl 0445l925/aboutus.html 2/4/2011
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Sub Dimension Engineering Co Ltd - Thailand - Manufacturer, DistributorlWholesaler Page 2 of2
; Ownership Type:,


Legal RepresentalivelBusiness Owner.


Gorporationllimited LiabHity Company


Mike Gamer


._-- ..__ .__ ..._-- .._ ..._-- _.-,.---.- ._-_._-~
Trade & Market


Main Markets:


i


I E'portP'''''''9'
I'Factory Informatlon


I Factory Size:,.i Factory_ Location.:


, Conlfact Manufacturing:


Send your message to this suppUer


From: I


North America
South America


Eastern Europe


Southeast Asia


Africa
Oceania
Mid East
Eastern Asia


81%·90%


1,000-3,000 square meters


Chonburi,Tha"and


OEM Service Offered Design Service Offered


Enter email or Member lD",r.E ::b::::::;:.-CO Co'"
Message: Enter your inquiry details such as product name, color, size, MOO, FOB, etc,


en~r between 20 [0 3,ooll dJa.-..ders, English only.


'------ -_..-,- -.._--- --~----------. -------------- .-- -- -------- ----~------


Spotlight Discover the holiest deals from suppliers worldwide
,


Mini MP4 Speaker


, FOB Price:


: us $30.0i :,-------,
Min. Ofder:500pcs


Want your PloouclS he,e?


Bamboo T Shirt
,---,-.." I
.~''f,'i FOB PrIce:


_I~)Ii us $2.0.E;l_,
Min.Order:25l1pc.s


Ernaillhls page


Slimming Coffee


~ FOB Price:
;~us$5.0


M••.•.Order:l0packs


Bookmark this page


Coin Bank


d
,··,


1 FOB Price:


i 'I us $2.0
' 1


Min.Order:720pcs


Print this page


Calculator


1~1''''''''''U'Olus$1.0, __ . _.J
MIn. Order:1000pcs


More


Company Information - Site Map - Partnerships
Buy - Sell" My Alibaba - Community - Trade Shows - Safety & Security - Help" Contact Us


Bro.••••e by:Manufacturers - Wholesalers - China Gold Suppliers - All Products - Countries - Importers - Buying Leads - ChlM - UK· Australia
Alibaba Group: Alibaba.com: Allbaba China - Alibal>a Intemauonal - AnExpress - A1ibaba Japan I Taobao I Alipay I Yahoo! China I KoubeLrom I AUsof!


Product listing Policy - Intelle<:ruai Property Policy and Infringement ClaIms - PriVacy PolJcv - Terms of Use
Copyright Notice C 1999-2011 Allb~ba.com Hong Kong Umited and licensors. All r";lhts reserved.


Join the Alibaba.com Research Panel


http://www.alibaba.com/rnernberithI04451925/aboutus.html 2/4/2011
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ODYSSEA 150 HP ROV - Detailed info for ODYSSEA 150 HP ROV,ROV,ODYSSEA 150 HP ROV, 0... Page 1 on
Welcome to Alibaba.com, Join free r Sign In '"v Sell Community My Alib ••ba MV Favorites Help


Search Product


ducts> Machinery> Other Machlnery(B1424)


.ij-.- IJ- ..
__~~"1!~£?:'!:':__


, oFreeMemb_er;-
_____ •... _. __.. :I Sub Dimension Engineering Co Ltd


Home Products Tru5tPass Profile About Us Contacts


Payment & Shipping Terms:


Price: FOBusa 2,488,110
full Lalest Price


- -- .., _,
Minimum Order Quant~y: f Set/Sets System


Thailand


Sub Dimension Engineering Co lid


PLC Control


2GWeeks


>IT


, ~_a~_g_k~.~..•.__ . ". . .
Can be transported on standard 40' trailers & by S
landai'd 20' shIpping container,


Product Details:


Pla<:e of Origin


8randName


Electro-Hydraulk:


DeIive<yTme:


PaymentTenns:


'"'- - -_ ... ----------_ ...
Packaging Details:ODYSSEA 150 HP ROV


OOYSSEA 150
HP ROV ..•


. Add to My Favorites ;_ __ . ... I


ODYSSEA 150 HP ROV


Products [30}


Component!; (2]


Submarine [I)


ROV Tooling (6)


Submarine Components [6J


ROV Wire Cutter [1]


Submarine Lighting [3J


HID UnderwaterUghting [1]


Swimmer Delivery Vehicle [2]


ROV Pressure Compensator
[2]


ROVUnderwater Hyd~aulic
utters [2)


WORK CLASS ROV [1]


UGHT WORK CLASS ROY [1]


HEAVY WORK CLASS ROV [1]


Timber Felling Remote
Operated Underwater Vehicle


[1]
View Contact Details


...- -,---------- "'-,


~~X!..~:.OdU:~~-.J[iJ! «Prell Product--- ,
ITrade Show


r--c-,-m"p-'-'-V-P-'-'-fi-"'-- ---,


I
Company Info


Sub Dimension
Engineering Co Lld
(Thailand] IT:!


Detailed Product Description


Comprehensive worK dass specification with 1000m, 2000m & 3000m ratings.


Comprehensive Heavy WorK Class Specification; 1000m, 2000m & 3000m Ratings


City:
Nong Kham, Srlracna ROV, Launch & System, Winch, Telescopic 'A' Frame, HPU & Snubber


Province/State:
Chonburi Schilling Manipulators & extensive Tooling Inventory


CountryJRegion :
Thailand Fibre Optic Telemetry & Video Transmission


Business Type:
Manufacturer,
DistributorlWholesaler


State of the Art Control System in 20' Shipping Container


20' Workshop Container


Online Postings:
Products[30J


Full Operational Spares inllenlory


Available in 26 weeks from placement of order.


http://www.alihaha.comlproductithI04451925-103921890-1007 59657/ODYSSEA _150_ HP_ROV.html 2/4/2011
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ODYSSEA 150 HP ROV - Detailed info for ODYSSEA 150 HP ROV,ROV,ODYSSEA 150 HP ROV, 0... Page 2 of3


Other ProduGts~from-this-Supplier-·


View Contact Details i Language Option ~ i
--_ .._._.'.-~._--._- -------'


Add Company to Favorites


SUB
GINE
'OOY


Compensator


Send your message to this supplier


ODYSSEA 150 HP ROV


SOV Submarine ;


- ------r-


From: [ 1 Enter erna~ Or Member ID


To,I~IM, m""o' "me>
. . OOYSSEA 150 HP ROV


Message: Enler your inquiry details such as product name, color, size, MOa, FOB, etc.


- -.--_._-,,--------------------- ---------
Enterb~e~ 21)to 3,000 dl'rilttMl, Er;gr>shonly.


Related Products··


Portable Solar Battery Charger
for iPhone and iPod


\§1 Gold 5<JpptrE'


Dad< tG HOMI fnr IPad,
Iphone, Il>od, Touch


'@) Gold SIJP!l~'"


Dock to HDM! for iPad iPllone
IPod Touch


~ Gold s...>pIi.r


dried ginger slice dried whole ginger


~ Gold SUpP/"IO'


"'''1


I
I


I
I
!


http://www.alibaba.comJproductlthl04451925-1 03921890-1 00759657 /ODYSSEA _150_ HP_ROV.html 2/4/2011
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PULSAR 125 HP ROY - Detailed info for PULSAR 125 HP ROY,ROY,PULSAR 125 HP ROY, on Ali... Page I of 4
Welcome to Alit>aba.com, Join Free I Sign In Sell Community MV Alibaba MV Favorites Help


Search Product


,ducts" Mechanical Parts & fabricatlQn Services> Other General Mechanfcal Component!i(S9947)


---a---AJ";b;b:..-:;.;.;;:----it---;--------- ,
'_ free-Memper- i__-.-::~ _:-,,:~.__~' __) Sub Dimension Engineering Co ltd


Home Products TrustPass Profile About Us Contacts


Thailand


Sub Dimension Engineering Co L.ld
, "-,,,,,~-,.'., -~.,-,".".",'-,------'- ..,~.,"-------"~"--
EnvlronmenuUy FriendIV .


View Contact Details


1 Set/SelS System


FOB usn 2,881,649
Get latest Price


Bangkok


Can be shIpped using standard 20' & 40' shlppln
9 contalne •.••& trailers..~----------'--"~
26 Weeks


4 Set/SelS per Vear


PrOduct Details;


All EIec\ric


Place of Origin


Brand Name


Payment & Shipping Terms:


Packaging Delalls:


Minimum Order Quant~y:


Port:


DeIIveryTme:.~~.'----- --- ..'
Paymel1! Terms:


--.. ---------._.
Supply Ability:


.J
PULSAR 125 HP ROV


PULSAR 125 HP
ROV,.


PULSAR 125 HP ROV


ROV Underwater Hydraulic
;utters [2J


WORK CLASS ROV [1]


UGHT WORK CLASS ROV [1]


HEAVY WORK CLASS ROV [1)


Products [30]


Components (2J


Submarine [1]


ROV Tooling (6)


Submarine COmponents [6]


ROV Wire Cutter [lJ


Submarine lighting [3]


HID Underwater Lighting [1]


Swimmer Delivery Vehicle [2]


ROV Pressure Compensator


[21


Timber Felling Remote


Operated Underwater Vehicle
[11


r----·----~-------.--~
L compan~':'.':.~_fite .J._--_ .. _---- ------ -------;l !_~_d_e~~~~..


~ '" Prey Product.-- .. _.- ~ _ .. [i] f"' Next Product »-------- _.- .-


Company Info


Sub Dimension
Engineering Co ltd
[Thailand] EJ
City:
Nong Kham, Sriracha


ProvInce/State:
Chonburi


Detailed Product Description


'PULSAR' 125 HP ALL ELECTRIC WORK CLASS ROV


Pulsar 125 HP. All Electric Work Class ROV


Using an all electric propulsion system as used on our manned submarine installations, Pulsar IS the most environmentally fuU


work dass ROV on the market.


CountrylRegion :
Thailand


Using SDE 11.5kW electric thrusters, Schilling 5 & 7 function manipulators, 8 channel video & 3 pass fibre optic telemetry


transmission, it is one of the most advance work class vehicles of Its kind.


Business Type:
Manufacturer,
DistributorlWholesaler


Control is effected using Siemens PLC based mu!ti-ehannel telemetry system, an industrial standard, allowing for


modulaltzation & ongoing future upgrades.


Its dedicated Launch & Recovery System comprises of Winch. Telescopic "A" Frame, HPU & Snubber.


Online Pos!ings:
Products{30] It comes with a dedicated containerized 20' control room & 20' workshop shipping container,


http://www.alihaha.com/product/thI04451925-103922652-100759745/PULSAR_125_HP_ROY.html 2/412011
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PULSAR 125 HP ROY - Detailed info for PULSAR 125 HP ROY,ROY,PULSAR 125 HP ROY, on Ali... Page 2 of4


--QtheF-PFOduGts-fr0m-this-SupplieF----·----·-~--·--------------I
A full Operational Spares INventory is also ioduded.


View Contact Details


•
Available 2G weeks flllm placem;:;fl! of orde,.


Add Company to Favorites


,
- ,1


Submarine Ught - AURORA 10 Submarine Ugtlt - SDV Submarine
HID SSW PASSENGERS HID 3SW...--. --. -.--. -- -- ---'s\i5mannes - --'-'--:- .---~- "-.-0-: '-- - - - -- _.


SUB DIMENSION
ENGiNEERiNG CO -LTD


'PULSP,-•...


Compensator


PULSAR 125 HP ROV


Send your message to this supplier


From: I J Enter ema~ O! Member lD


,., [ ~] 1M'.. ',hoo' ,om"
~ PULSAR 125 HP ROV


Message: Enter your inquiry details such as product rlame, color, size, MOO, FOB, etc.


---------------------------~----_.
Enter betwaen 21)to 3,000 characters, English only.


- --_. ---- -------------------------_ .._---" - ----,


http://www.alibaba.com/productlthl04451925-103922652-100759745/PULSAR_125_HP_ROY.html 2/4/2011
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Deep-ocean exploration using
remotely operated vehicle at gas
hydrate site in Krishna-Godavari
basin, Bay of Bengal


G. A. Ramadass*, S. Ramesh,
J. Manecius Selvakumar, R. Ramesh,
AN. Subramanian, D. Sathianarayanan,
G. Harikrishnao, D. Muthukumaran,
V. K. Jayakumar, E. Chandrasekaran,
M. Murugesh, S. Elangovan, V. Doss Prakash,
M. Radhakrishnan and A. Vadivelan
National Institute of 0<.:= Technology, Velachery-Tambaram Main
Road, Narayanapuram. Pallikaranai, Chenoa! 600100, India


Work class remotely operated vehicle (ROY) rated for
6000 m depth of operation (ROSUB 6000) has been
developed at the National Institute of Ocean Techno-
logy, Chennai, for deep--ocean resource studies. This
system is being developed for the uploration of deep-
sea mineral deposits such as poly-metallic nodules, gas
hydrates, cobalt crust and other deep-ocean scieutific
observations in the Indian waters. The first ROV·
based deep-water scientific expedition was performed
to decipher the surface expression of gas hydrate at a
depth of 1017 m in the Krishna-Godavari basin, Bay
of Bengal. during September 2009. High-resolution
bathymetry with multibeam sonar, vertical profiles of
dissolved ollygen and water temperature were also
collected in real time using ROV. Live images of sea-
floor habitats and deep-sea organisms such as fishes,
shrimp, corals, holothllrians and polychaetes were
recorded and identified. Probable deep-water coral
reef province is being established from deep waters of
the Bay of Bengal and the ellploration results have
brought out chemosynthetic habitat at the expedition
site in Bay of Bengal.


Keywords: Chemosynthetic habitat, coral reef, deep-
ocean study, gas hydrates, remotely operated vehicle.


THE ocean basins of the world are a vast alien landscape.
It is the last frontier of the earth with exciting underwater
environment of abundant unexplored secrets. Deep-water
studies for diverse scientific missions are in progress for
the past six decades in India using indirect and direct
measurement devices'-l. However, physically observing
the activity in the deep-sea bed in our ocean basins is a
dream of Indian scientists. So far observations of deep-
sea bed have been carried out by towed camera devices4


•
s.


Plunging to the depths of ocean basins can be fulfilled
only by the development and deployment of underwater
vehicles. Deep-sea technological device development is a
·challenging mission and it is imperative to have novel


"For correspondence. (e-mail: ramadass@niotres.in)
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devices to carry out scientific studies in ocean basins. To
cater to such a need, remotely operated vehicle (ROV)
(Remotely Operable Submersibles - ROSUB 6000)
(Table I) has been developed at the National Institute of
Ocean Technology (NIOT), Chennai, in collaboration
with the Experimental Design Bureau of Oceanologica1
Engineering (EDBOE), Moscow. ROgUB 6000-ROV is
rated for 6000 m water depth of operation and shall cover
97% of the water depth in the world ocean basins. This
system has been developed for deep-sea mineral explora-
tion such as polymetallic nodules, gas hydrate, cobalt
crust and other deep.ocean scientific observations in the
Indian waters.


The ROV developed at NIOT weighs 3.7 tonnes in air
and is positively buoyant in salt water with a payload of
150 kg. The Tether Management System (TMS) acts like
a depressor to position ROV in deep waters. TMS weighs
2.7 tonnes in air and has a 400 m long tether cable to
release ROV at any required depth to perform spot-
selective exploration activity. ROY and TMS docked to-
gether are (Figure I) lowered to the designated water
depth using dedicated Knuckle boom-type Launching and
Recovery System (LARS), storage winch mechanism and
7000 m long electro-optic aramid umbilicai cable. The
umbilical cable has electrical conductors to provide the
required power for ROV operation and optical fibre for
real-time communication and control. Traction winch of
LARS in conjunction with the storage winch handles the
umbilical cable load during loweringlheaving of ROY


Figure I. ViewofROSUB 6000 during deployment from the ship.


.09
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Table I.


Details


Remotely Operated Vehicle
Diving depth
Size
Weight
Me1:hanica] structure
Floatation
Payload
Propulsion
Cameras
Lights
Manipulator
Forward velocity
Electrical power
Control system
Communication
Navigational equipment


Auto control
Scientific paylnad


Tether Management System
Diving depth
Weight
Tether length
Pumps
Latching mechanism


Umbilical Cabk


Specification


6000 m
2.53mxLSmxL7m
3700 kg in air; - 20 kg in sea waler
Open frame architecture made ofoluminum alloy (AA 5056)
Syntactic foam (density 600 kgfm')
150 kg
Electrical thrusters (7 nos); 10 kW each
I COI(tUf ceo; 2 B &, W; 2 mini cameras
7 (LED, HID and halogen); total 1000 W
I no_ 5 function; I no. 7 function
2 knols
6.6 kVA AC/460 Hz transmission; 75 kW
Real·time hardware and software
Single-mode fib'e optic data and video telemetry
Doppler velocity log
Underwater photonic inertial navigation system
Sound velocity profiler
Depth sensor
Acoustic tmlsponder
Heading. depth, rGIl. pitch and altitude
Multibeam (7125 and 7128) - 400 kHz
Oxygen opllxle
Conductivity sensor
Kinematic methane sensor (4000 m depth rated)
Niskin water sampler (51)
Short push COrer of 40 em length


6000 m
2700 kg in air. 2000 kg in water
400m
Two hydraulic pumps
Hydraulic


Electro-optic Kevlar, 7000 m


and TMS. Two slip rings are in place, one in the storage
winch and another in TMS. The slip rings provide con-
tinuous power supply and fibre optic communication dur-
ing ROV deployment and operation.


Real-time positioning and operation of ROV is possi-
ble with the Doppler Velocity Log (DVL), Depth Sensor,
Underwater Photonic InertialNavigation System (upHINS)
and Multibeam Sonar in ROV. In addition, ROV has oxy-
gen optode, conductivity sensor, Niskin water sampler and
two 40 cm acrylic core liners for sediment sampling6,


Gas hydrates are the crystalline form of low molecular
weight hydrocarbons (mainly methane) and water mole-
cules, Gas hydrates which contain approximately 98%
methane are perceived to be the future alternate energy
resource, Hence, scientific and technological develop-
ments are in progress to understand the behaviour, occur-
rence, spatial extent and resource assessment of gas hydrate
deposits. Gas hydrate exploration is a nascent science. In
India, the Krishna-Godavari (KG) basin in Bay of Bengal
shows good potential for gas hydrate exploration. Geo-
physical studies on the basis of occurrence of bottom
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stimulating reflectors (BSR) in KG basin had reported the
probable presence of gas hydratesH. Drilling executed
under the National Gas Hydrate Programme (NGHP)
established the occurrence of 120 m thick gas hydrates
within 40-160 mbsf (metres below sea bed) at -1020 m
water depth in KG basin9• Occurrences of carbonate
wonn tubes indicating gas seepages and chemosynthetic
community were also reported from KG basin sediments9•


Subbottom profiler datasets and long core samples col-
lected from KG basin had shown palaeo-methane venting
activitylo.


Based on the geophysical observations, ROV-based
expedition was conducted off Kakinada in Bay of Bengal
at a depth of 1019 m (Jat. 15°51.95540'N and long.
81°49.84920'£; Figure 2). Exploration and investigation
of these regions is a challenging task and the results will
allow us to understand diversity of the habitats to esta-
blish further scientific facts on surface expression of
methane vents from Indian waters. The expedition was
carried out to identify the surface features of the venting
site and to throw light on the available habitat ecology
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with fincr details of information. There is no record
available regarding the seafloor characteristics and ROV·
based study at the gas hydrate site in the Indian waters.


ROV-based studies have been performed extensively at
gas hydrates sites elsewhere using deep-water ROVs like
Ventanna, Victor 6000, etc. and submersibles. Some of
the notable results are Nyegga pockmark site! 1.12; Guaymas
Basin, Gulf of Californiall; Hydrate Ridge. Oregonl.;
chemosynthetic ecology from black ridgel;, and pingo-like
features on Beaufort Seal6. Results from such ROY ·based
direct observations at the gas hydrate regions and chemo-
synthetic habitats have proved eXclting for those in the
field.


Similar type of deep-sea scientific exploration was car-
ried in the Indian waters with ROSUE 6000 ROV using
Ocean Research Vessel Sagar Nidhi. During the expedi-
tion, the vessel was dynamically positioned at the pinna-
cle of the selected diaper structure. Within the accuracy
limit ofGPS, UPHINS inter-faced with DVL and acoustic
transponders, the position derived from ROV at 1000 m
water depth could be within 20 m range. High resolution
mapping and exploration was carried out using the ROV-
mounted multibeam sonar, video imaging system, scientific
sensor and samplers. ROV was released from TMS at
965 m water depth to hover close to the sea bed, using the
seven thrusters of ROV at the selected site (-1019 m).
By controlled tether payout and thruster operation, ROV
manoeuvering was performed in real time. Water sample
was collected at the required position using the robotic
arm of ROV. Sediment core samples were also collecterl
using core liners when ROV bottom surface touched
the seafloor. The outcome of ROY expedition at the gas
hydrate site after its qualification trial conducted at
3057 m water depth in the Bay of Bengal during this
expedition is given below.


FigUTC 2. Study region (souT':e - Google map).
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ROY-based multibeam bathymetry survey conducted
within 80 m2 of the survey region at the gas hydrate site
has indicated a rugged topography similar to pingoe-like
feature observed in the Norwegian Sea'2. The northeast-
ern part of the survey region is the topographically high
region at 101 I m. The southern and western sides of the
survey region reached a maximum depth of 1019 m. A
deeper depression of 1-2 m near the mound feature on
the NE side of lhe dive site has been clearly established
from the multi beam datasets (Figure 3). The observed
mound-like features are similar to the chaotic submarine
scafloorl1, disruption cratersl1 and pingo-like structure IS


observed elsewhere at gas-seepage margins in the deep-
oceans.


A basic fact regarding ocean basins is that pressure
increases at a rate of 1 atm with every 10m depth.
Accordingly, deep-sea organisms change its morphology.
Due to selective filtering of solar radiation with ocean
depth, light is not available below 100-150 m (ref. 19). In
such deep-sea hostile environment with high pressure and
low temperature withoul light, different habitats generale
meso-pelagic, balhypelagic, bentho-pelagic and abyssal
ecology2D. In the study area, dissolved oxygen and water


Figure J. Sea-bed morphology decipbered from ROV-mDunted mulli-
beam sonar (400 kHz). a, Contour map; b, Colour-coded bathymetry.
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Figure 4. Vertical profile of dissolved oxygen (mgll) concentration and waler temperature.


Figure S. Sea-bed with burrows and devoid of orgilnisms.


temperature values were continuously observed from the
surface to the sea bed. Oxygen availability reduced from
6 mg!l (surface water) to less than 0.5 mgll at 1017 m
depth and water temperature reduced from 27°C (surface
water) to see (Figure 4).


ROV·based expeditions conducted at seepage regions
elsewhere had shown the occurrence of bacterial mats,
small tube wonns, carbonate blocks, etc., indicating as
gas venting submarine seafloorl2• On similar lines con-
tinuous underwater videography was performed within thl;:
altitude height of 1-2.5 m above the seafloor and within
50 m radius afthe selected region. Videography was per-
formed using bottom-looking fixed focus colour CCD
camera and black and white zoom navigator camera
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mounted with pan and tilt arrangement. The seaf100r was
illuminated with halogen and LED lights in the front and
bottom. Vehicle speed was kept slow, less than 0.2 knots.
At required positions ROV was kept stationary by chang-
ing the heading alone. Navigation ofROV was performed
using remote joysticks from a control console container
mounted on the ship. Feedback from UPHINS and DVL
in ROV was used in combination for navigation. Depth of
ROV was controlled using OVL altitude feedback in
combination with Oigiquartz Depth sensor feedback. The
collected video data were used for megafaunal mapping,
since they contain positional and depth information with
time details.


The studied site is an unexplored region for seafloor
marine habitats by ROV. On the basis of video footing
of the sea bed. the study region can be divided into
(i) soft sediment and (Ii) ecologically fertile regions. The
soft sediment habitat was composed of silty and heavily
bio-turhated mud. Several burrows and small mound-like
features are clearly seen in the seafloor. Occurrence of
burrow holes in the sea bed indicates the presence of liv-
ing assemblage in the dive region. The video images were
similar to those published from the Victor 6000 ROV in
the soft-bottom habitat in the Angola marginl1. No organ-
isms were observed at this region in the present expedi-
tion (Figure 5).


Ecologically fertile sea-bed images with dense living
assemblages of deep-sea organisms were observed in the
adjacent region. The images resembled antipatharians,
holothurians, polychaetes, shrimp and fishes. These types
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Figure 6. Spj~1 whip-type (;Oralobserved in all camem of ROY (lxmom, front, bad:, bonum in clocl<wise direction from lOPleft).


Figure 7. Spiral-type coral with serrated extemal morphology.


Figure 8. Spiral coral calony observed in front using black and white~,m
of non-migratory deep-water marine organisms have been
reported at a depth range of 900--1300m in the Norwegean
Sea and Angola madginll.IS.~I.
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Details of the 1012-1017 m faunal assemblages re-
corded by ROY are as follows: Close-up images of the
spiral assemblage resembled antipatherian coral commu-
nities, observed by cameras mounted in the front, back
and bottom of the vehicle (Figure 6). The spiral assemblage
was attached firmly in the bottom mud; the tails had a
thin tapering shape. These coral communities support
deep-water fertility for other 'habitats. Analysis of video
images revealed dense colony of mOl'ethan 1-2 ml area.
The observed organisms were spiral-shaped individual
members, around 2-3 m in height with serrated external
morphology, Based on the distance to the object and
camera focus angle, it was observed that the width of the
organisms was around 1-2 em. From the video footings
the spiral whip coral of the deep sea is clearly established
(Figures 7 and 8). Another type of straight coral resem-


813







RESEARCH COMMUNfCATIONS


bling seapen was also observed. These corals are single-
membered, attached to the sea bed without spiral or ser-
rated external morphology. They are around 1 m in height
(Figure 9). Based on the close-up images, the observed
spiral whip coral colony was similar to Cirrhipalhes spi·
ralis sp. The straight short coral was similar to the Styla-
pathes sp. from Angola marginsl1. The observed coral
colony from the ROV·based video devices needs further
sampling and investigation in the study region. These
coral communities belong to the antipatharians genera,
which are suspension feeding fauna reported from deep
waters of NE Atlantic12, Similar type of coral communi-
lies was also observed in chemosynthetic habitats23• As
indicated by Hoveland and Judd24


, deep-sea reef commu-
nities in seep environment (which may be expected at the
exploration site in KG basin) are a matter of preferential
settlement.


A fish observed during the survey was similar to the
Macrouridae genera and it might be Coryphaenoides sp.
It has a long body tapering down to the pointed tip of the
tail. The tail fin is absent and it has a blunt head. Fish
movement recorded in the forward-looking black and
white camera shows that these are weak swimmers and


Figure 9. SIJaighl coral (sea pen).


Figure 10. Deep·water fish (a) and shrimp with fish (b).


""


move slowly. This was observed at a water depth of
1019 m and it swims with its long tail and close to the sea
bed within 0.5-1 m altitude. It is 0.8-1 m long and the
head is approximately 17cm with tapering long {ail (Fig-
ure 10). Shrimps were recorded near the spiral whip coral
at a depth of 1017 m. It is approximately 20 cm in length
with 2 em wide and has two clear eyes (Figure II a). A
nexible, worm-like, tough-skinned, cylindrical-shaped,
bottom attached and one side curved organism was
observed. It was recorded using the black and white cam-
era and was similar to the sea cucumber or Holothurians
(Figure II b). Polychaete tube-like feature about 1 ft in
height with 2 cm width and top hollow was also observed
(Figure II c). All these organisms are probable indicators
of the chemosynthetic community which had been repor-
ted from the Norwegian Sea and Angola margins from
ROV-based expeditionsl •• 2'. At ROV dive site bivalves
were completely absent. Spatial distributions of the deep-
water organisms at the study site are given in Figure 12.


ROV exploration at the study sile has revealed a faunal
assemblage resembling methane seep region, established


Figure 11. a. Shrimp with spiral coral; b, Holothurians and c. Poly-
chaete.


.~',.
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Figure 12. Spatial distribution of deep-water organisms at the sludy
site (numbers refer to tne figure numbers in the texl),
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with ROY elsewhere such as the Norwegian Sea, Beau-
fort S«a, Guyana basin, etc. However, further sampling
and studies are needed to prove these assemblages as
chemosynthetic community. Observations indicate that
the seep regions are not far from the dive site. Since the
study regions are reported with hydrocarbon reserves and
gas hydrates occurrences (from 40 mbsf), surface expul-
sions by the way of methane venting are expected by tec-
tonic fracturing. This can be established in detail based
on benthic ecological studies, water chemistry and future
observations.


This communication provides results from the deep-
water ROY developed in India at depth -1020 ffi. The
abundam spirel whip corals observed along with other
deep-sea organisms are rare in KG basin. As indicated by
RouseH, water depths between 1000 and 4000 m form the
biggest habitat on earth and also the least explored.
Results from the deep-water exploralion at 1000 m water
depth have revealed the chemosynthetic habitats in the
Bay of Bengal. Moreover, these results also indicate that
the deep-water work class ROV (ROSUB 6000) deve-
loped by NlOT is an effective tool to unravel many
unknown mysteries of ocean basins in India in future,
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Technology Projects> Submersibles> Introduction
Development of deep-water work class ROV by NIOT in collaboration with Experimental Design Bureau of
Oceanological Engineering (EDBGE), Moscow was initiated by Polymetallic Nodule Management (PMN)
Board of the Ministry of Earth Sciences (MoES), Govl. ofIndia. The Submersible is equipped with
multifunctional tools and sensors for offshore applications such as deep ocean mineral exploration, seabed
imaging, gas hydrate eXl'loration, pipeline routing, submarine cabling, well head detections, sampling etc.
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The ROSUB system is rated for 5000m depth operation, It consists of Work Class Remotely Operable Vehicle (ROV),
Tether Marlagement System (TMS), Ship based launching and Recovery system (LARS), Power transmission and
Data telemetry system, Integrated Navigation System (INS), Control and operational system (soft). The submerged
weight Is compensated by buoyancy packs made of syntactic foam fitted to the upper part of the frame. It Is fitted
with a five-function grabber arm, used to position the ROVsteadily in one position by holding on to a support, and a
seven-function manipulator Is then used to perform assigned robotic tasks. The manipulator Is similar to those
found in various industrial applications on-shore, having a number of joints, a rot3ting wrist, and a hand-like claw.


http://wvvw .ni at. res. in/pro j ects/submer/ submersi bIes_introduction. php 2/4/2011
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Russian Academy of Sciences
Experimental Design Bureau of
Oceanological Engineering
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Articles. documents


More info »>


Experimental Design Bureau of
Oceanological Engineering


EDBOE RASwas established In 1970 by !he Decree N233-306otthe Presidium ot
the USSR Academy of SCielX:es(1l(JW Russian Academy of Sciences, RAS) in
accordancewith the Regulation of the State Committee on Science & Technology
ot Counc~of MInistersUSSR.
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EDSOE news&events


Oclober 13_15,2010


September 27-31),21)10


The 41h International Specialized E~hibition 01 research apparatus and equipment 'SIMEXPO ~ scientific
instrumentation- 2010" took place 111September,27-30.
The exhibition was held IInder the auspices of the Russian Academy of Science, Russian foundation for fundamental
research, Federal Agency on technical regulationand metrology, FederalAgency on science and innovations.
120 leading enterprises, organizations and companies from Russia and CIS were present at the exhibition. They were
mainly manufacturers of apparatus and equipment designed for scientmc research in all spheres of contemporaf}'
science, also manufilClures of components and materials used for apparatus production and operation. There were as
well representatives and offICialdealers of leading foreign companies.
EDB OE RAS participated in the exhibition at the joint stand with the Russian Academy of Science.


EquIpment


Underwater vehicles
" ROV ROSUB 6000
• RIFT
'GNOM
"Manned UndelWater


Vehicle'ARGUS"
• Manned UndelWater


Vehicle "OSMOTR'
• "Rift_'· & "Rift-2"
• "Mir_l"& "Mir-2"


all vehicles;>;>Main directions of activity:


Multifunction • Providing research and experimental design of scientfic instrumantation for funcamental research in physics,
geophlsieal systems chemistry. biology. geology. geomorphology,ecology and acoustics of WOrldOcean


• Ocean bollom " Development. design and manufacture of special irlStruments and scientitic equipment for onshore and ocean
geophysical research. environmental mon~oring, inves~gationand exploration of underground and seabed natural resources
observatory (OBO) "Development. design and manufactureof a wide range of geophysical. hydrochemical, hydrological, hydroacouslic and


• Underwater other scientific measurement devices, sensors, oce<!nbottom stations and observatories. multi-purpose manned and
geophysical unmanned research submersibles
compiex • Sllpply lacilities Md maintenance 01 equipment for measurement, processing. analysis and interpretation of


geophysical and oceanographic data
Seismic stations " Scientific research and engineering survey


• ABSS-' autonomous The main office of EOBOE RAS Is In Moscow, the Southern branch is in Gelendzhlk, Black Sea.
bottom seismic
station (ocean)


• MARSS· marine
autonomous recorder
of se,smic signals


• ARSS·j·
auto~om.ou~recorder International Naval & Maritime Innovations E~hibition SEA FUTURE 2010 took place in the e~hibitlon center
01selsm,c Signals SREZIAEXPO (La Spelia, Italy) on 13·15 of October, The exhibition was held by the authorities 01Liguria region, by the


• Broadband government and the Trade council of the province La Spezia under the auspices of the Ministry 01 economic
au.tonomousbottom developmentand the Institute oflorei9n trade of Italy.
seismograph EOBOE RAS took park in the exhibition as part of Russian delegation from trade exchange development department of


• IGLA • Infrasonic Ilarlan embassy.
Geophysical Locator SEAFUTURE is one of the main events tor those who are interested ,n naval and maritime innovations; it is a meeting
01Anomalies point for scientifiC fe5eardl centers, universities. manufac!ures, dlstribulors and concerned natJooaland international


Seismometers instilUtions.It is a place of experienceexchange and state-of-art technologies transfer.
"SM·3KV
, SM-5


• SM·S
Hydroacustic


• Transponders
AHAR_MP. AHAR_


'C
• Hydroacoustic
navigation system
(HANS)


SIMEXPO
5ctullfl •• in5tr'~me.nt r'h~ul~ tWrlM


September 8, 2011)


On September 8,2010 the E~perimental Design Bureau of Qceanological Engineering of the Russian Academy of
Sciences (EDBOE RAS) and the P.P.Shirshov Institute of Oceanology of the Russian Academy 01Sciences (10 RAS)
met with the Taiwan delegation rrom National Cheng Kung University, During the conference ED80E acquainted the


http://www.edboe.ru!indexe.htm 2/412011
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Russian Academy of Sciences
Experimental Design Bureau of
Oceanological Engineering


ED60E RAS collaborates with foreign research and design institutes and companies from the USA, India, Japan,
Greece, Germany, France. England, Spain. Taiwan. Norway. Poland. Denmark and others.


Main directJolls 01 EDBOE RAS activities during last years are geophysical onshore ami offshore investigation and
exploration using in-house designed state-of·the-art scientific instruments ~ke ocean bollom stations. autonomous
reo:lrders of seismic signals. underwater observatories_
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Articles, documents


° Processing department
° Metrological department
° Experimental manufacturing departrnenl
• Marketing departrn~nt
'AdministrilliYe and financial group
• Maintenance group


Director of EDBOE RAS - Sergey Ya, Sukonkin


About Experimental Design Bureau of Oceanological
Engineering


Structure of EDBOE RAS:
, Ele<.:tronic R&D department
• M&chanical R&D department
• Submersibles R&D depzrtment
• Geophysical systems R&D department
° Department of designing and


prodlJction ot printed circuit boards


Customers and partners of ED60E RAS In Russia are:
Shirshov Institute of Oceanology RAS, Institute of Physics of tile Earth
RAS, Oil and Gas Research Institute RAS, Institute 01 Water Problems
RAS, Institute of Water & Ecological Problems RAS. Institute of Nuclear
Researcl1 RAS. Institute of Radio-Electronics RAS. Acous~c Ins!rtute,
Oceanography & Navigation Department, Slale Research Institute of
Hydrography & Navigation of Ministry of Defence. Research Institute
°Morphyspribor·. Scientific & lndusl1ia1 Enterprise 'Sevmorgeologiya',
State ScienlifJ(: Center "Yuzhmorgeologiya', Scientific & Industrial
Enterprise "VoIna", lld -NaYdyne', ltd "Geospectr", lid "Poisk'. lid
"Seatechrim', Bauman Moscow State Technical University. OAO
"Gazprom' and other Institutes and companies.
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• ROV ROSUB 6000
'RIFT
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• Manned UndelWater


Vehicle 'ARGUS'
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geophysical
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geophysical
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• ABSS-l autonomous


bottom seismic
station {ocean)


, MARSS - marine
autonomous recortler
of seismic signals


• ARSS-l.
autonomous recorder
of seismic signals


, Broadband
autonomous bottom
seiSlT'll)Qraph


'IGLA -Infrasonic
Geophysical Locator
of Anomaf<es


Seismometers
• SM·3KV
• SM-S
• SM-S


Hydroacllstlc
• Transponders


AHAR-MP. AHAR·
EC
, Hydroaroustic
nalligation system
(HANS)
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Russian Academy of Sciences
Experimental Design Bureau of
Oceano logical Engineering


:- • j·iistory ••


/-,


EDBOE RAS manned systems experience


EOB OE RAS designed, construction, mal and operating or took part in !his works of the next manned systems:


Galery


Archive


Awards


more»>


Articles. documents


800m;
9.51;,
6,7-2,5-3,2m
Approx. 400 kg;
2,2m;
2.5 knots (horizontal)
6 hours
72 h (3 persons)
lx200 + '3x120 mm.,,""


Goneral features 01 MUV "Argus":


Operating depth, max
Weight
Crew (2 pilots + 1 obselVer Ol' 1 pilot + 2 observer)
Oimensiofls: Lengtll.\/Ilidth-Height
Payload (from surface)
Inside dlameter 01 pressure hull
Maximum Speed
Endurance for normal underwater operation
Emergency life Sllpport endurance
Viewports
Storage of electric energy


-Argus" also has the capability of working for following operations at all range of depth;
Telephoto shooting and visual inspection or underwaterobjecls:
Search 01 sinks Objects and mapping of seabed;
Marking objects at the seabed by any kind of beacon (respon<!ers, transponders. ffashlighters, etc.):
Engineering-wor1l. at undelWilteroif-gas pipelines, stnJctural ~ of industrial installation.


Manned Underwater Vehicle ~ARGUS· (1975).


MUV "Argus" is a 9,5-lon. three·men submersible, capable 01 operating at depths
approaching 600 m is intended primarily for performing scientific research,
inspection, engineering works. filming, photography, search and recovery of
undelWater objects. 1\has 7· degrees manipulator.


Refarencfj
Manned UndelWater Vehide "Argus· was designed and consuucted in Experimental Design Bureau or O<:eanological
Engineering (EOBOE) and trial OJ)etatel! in SOuth Brunch of EOBOE at the BJadl See (nealby Gelendjik). "Argus" was
operated in dilferenlregions 01 the World Ocean. Now MUV "ArgUS· is in South Brunch of EOBOE.
Manned Underwater Vehicle "OSMOTR" (1986).


Manned Underwater Vehicle (MUV) "Osmotr" is a 14.6·ton, two hLJlls, five_men
submersible capable of operating al depths approaching 300 m With two saturated
divers. First commanl:! hull with normal pressure has plloL co-pilot (or observer) and
divefs speciafisl Second contained two divers_ Both hulls can be connected with
help or hatch bel\veen them. It has 7- degrees manipulator 100. MUV "Osmol(' was
intended primarily for performing scienMc research. underwater inspection,
engineering works. filming, photog"",phy. search and recovery of objects 'in s~u'
with diver's inciuding aid.


.MUV "Argus" have the following operational capabilities:
- carrying 0•..'1scientific DO':anologicsl, geological, biological.


chemical and other researches:
- ufldertaking engineering works and emerger1cy·saNage operations_


MUV "Argus" can be equipped also far the measurements of hydrophysical and hydrochemical paramete~ of marine
environment, measurements 01 electrical fleld potential beside tile seabed end estimation or magnetic fleld anomalies,
measurements of density, tempera lures and pressure. analysis of heavy melals conlents In sea water,


Equipment


Underwater vehicles
• ROV ROSUB 6000
• RIFT
'GNOM
• Manned


Underwater Vehicle
"ARGUS"


, Manned Underwater
Vehicle 'OSMOTR'


• ·Rift·l· & "Rift-2"


• "Mir·l· & "Mir-2"


all vehides ""


MllltlfuI1ction
geophlsical systems


• Ocean bollom
geophysical
obseJVatory (080)


• Underwater
geophysical
complex


Seismic stations
, ABSS-l autonomous


bottom seismic
sta~on (ocean)


• MARSS - marine
autonomous recorder
01 seismic signals


, ARSS-l-
autonomous recorder
or seismic signals


, Broadband
autonomous bottom
seismograph


• IGLA • Infrasonic
Geophysical Locator
or Anomalies


Seismometers
, SM-3KV
" SM-5
• SM-6


Hydroacustlc
• Transponders


AHAR-MP, AHAR-
EC
• Hydroacousti<;
nalligation system
(HANS)


The MUV·Osmotr" have the standard operational capabilities induding;
- delivery two saturated divers unde< high pressure from deck diver's complex to work position at the depth up to 200 m
andbae!<.:
- delivery two divers from a support vessel or from a coastal base to work posifion at the depttl up to 100 m and back. --
In this case decompression carry out in diver's hull of MUV on the deck of support vessel or at the coastal base .
. Due 10 good storage electrical energy lockout "Osmotr" can be equipped by different kinds 01 special inslruments with
the hydraulic drive lor example for sampling from the seabed.
- "OsmolI" also can be used as tourist vehicle.


General features of ~Osmotr":
Operating l:!epth, max
Oivefs operating depth
weight
Crew (2 pilots + chier-diver in control hull & 2 divers in diver's
hull)
Oimensions:
Lenglh
INidlh
Heighl
Payload (:rom surface)
Inside dlameter of pressure hull


300 m;
200m;
14.6t
5 (3+2);


6.6m:
2,75 m:
3.3m;
approx. 500 kg;
1,4 m:
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I Maximum Speed
Endurance lor normal underwater operation
Emergency life support endUtance


V"""""
Storage of eledric enef!IY


2.5 - 3.0 Mots (horizontal)
12 hours
72 h (5 persons)
lx460mm+6x200rnm+12x120
~.,,""


Refflrence.
Manne(! Underwaler Vehicle "Osmolr" was designed and constructed in Experimental Design Bureau of Dceanotogical
Efl9ineering (EDBOE) aM trial operaled in South Brunch of EDBOE at the Black Sea.


'"'"",
"",,,,
""


"Rift" also can be used as tourist vehides for extremal tourism for example on bl.ack
smokers or other deepwater ObjeclS.


Main TechnIcal Data:
Operational depth, m
Wsightln air, Ion
length, m
Width.m
Height, m
Cruising speed. knots, approx.
life support endurance, man-hou~
Ballery capacity. kVlh1
Payload capacHy (4000 m). kg


Rift-' and Rjft·2.
Manned hulls on frames.
Rift·' at a stage of assembly.


Deep SUQmergence Vehicles "Rit-1" and "Rlft"2"


Submersibles "RIll" are 15-(on, three·man submersibles capable to operate at depth
approaching 4 km (all devices and units are designed for 6 km although crew sphere
was certificated for 4 km) Submersibles "Rift" are intended primarily to carry out
scientific research, works with research drilling ship (she was not completed too),
underwater Inspection, search and recovery elc.


All structures of "Riff were produced from Ti alloys,
Two submersibles "Rift-" and "Rlft·2" are being built simultanl!{)usly.


Manned U.ndelWater Vehicles "Mir" (Mir·1 & Mlr-2)


Manned UndelWaterVehicles "Mi(' (Mir-1 & Mlr-2), three.man submersibles, with


opere~ng depth up to 6000 m. (participation in design, construction, trial. sea


operation, modemization and upgrading and development scientific equipment).


Shore research and training hyperbaric diving comple~ GKK-oP~O


Shore research and training hyperbaric diving complex GKK·DP..d50 loe short or saturated simulating dives (more lhan


two months) up 10 450 m depth (design, construction, trial and operation).


Underwater Laboratory Chernomor·1, Chemomor_2, ChernomOf-300


Underwa!er Laboratory Chernomor·l and Chernomor·2 for real saturated dives (design, construction. trial and sea


operation).


Underwater Laboralory Chernomor-300 for real seturated dives (design and particular construction: project was


Interrupted).


UndelWater Complex lor ORY Yityaz


Underwater Complex for ORY VlIyaz, which induding Deck Diving Complex for short or saturated dives up to 250 m.


manned submersibles with suppofiing equipment and different types of loWing bodies (preruninary design. supelVision


on constlUctioIl,!ria1 and sea ope<ation).


Manned Underwater Vehicles ~Pisce5"


Manned Underwater Vehicles ·Pisces" (Pisces-VII & Pisces· XI). three-man


submersibles, with operating depth up to 2000 m. (participation in trial, sea


oper<:>tlon,modernization and upgrading and development scientific equipment),


Tourist Sllbme~ible Angara


Tourist submersible At1gara, eight·man submersibles, with operating depth up to 600 m. (design and particular


construction; project was interrupted).


Remotely Operated Vehicle ROSUB-6000
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Remotely Operated Vehide Complex of multi· purpose deep-water long-<:lislance underwater
device ofworl<ing ctass ROSUB-6000.


Specifications:
Operration depth· 6000 m
Dimensions _ 2.53 x 1,8 x 1,5 m
weight. 3080 kg in air (- 20 kg in water)
Payload· 150 kg
Propulsion system. 7 e1ectJical thrust~ (2 mid_night 2 lag. 3 vertical)
PCIVI"ef supply - 8,6 kV (three·phase), 460 Hz
Cameras - 5 pes.; 20010r, 1 B&W, 2 minj-cams. Or>manipulatOfs
Maoipulator:; - 2 pes .. 7 degrees of freedom and maximl,m payload 150 kg 5 degrees 01
Freedom and maximum payload 450 kg
LightS· 6 lamps (led and halogan)
Speed, up to - 2.5 knots (forth), 2,0 knots (back), 2,0 knots (lag) 1,5 knots (vertical up &
down)
Number of channels for data and video transmission - 12 (through 2 single-mode opbcal
~bers)
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Category: ROV news Published on 04 May 2010


Indigenous ROSUB6000 expedition puts India in
elite league
India has joined an elite league of nations like US, Japan and China in deep sea mining
with the successful completion of the Remotely Operable Submersible with 6000-m depth
capacity vehicle (ROSUB6000) expedition at the Central Indian Ocean Basin from onboard
ocean research vessel Sagar Nidhi on April 17.
The Remotely Operable Vehicle (ROV) also retumed with rock nodules of manganese, much to the
delight of the scientists working on the project. An Indian flag was also dropped down into the
seabed at a depth of 5,289 m, using Sagar Nidhi.


"India has deep sea mining rights in 75,000 sq km of area in the Central Indian, Ocean about 2,500
km from the tip of Kanyakumari.


The ROV reached a depth of 5,289 m below sea at a pressure of 600 times more than the normal
atmospheric pressure and successfully completed its expedition," Union Minister of State for Earth
Sciences Prithviraj Chavan told reporters at the National Institute of Ocean Technology (NIOT) at
suburban Pallikarani.


After preliminary preparations, the expedition left
""'angalore on April 1 and reached the polymetallic nodule
,ite in the Central Indian Ocean Basin on April 12.


"The ROV was retrieved after some electrical problems
were detected during the first trial on April 14. It was
redeployed on April 17 at the same location and reached a
depth of 5,289 m," Mr Chavan said.


"India now joins US, Japan and China as some of the few
nations in the world to have achieved such a deep sea
mapping objective," he added.


Mr Chavan said: "We have to analyse the data collected
from this expedition. This is a very futuristic programme
and can go a long way in mitigating shortage of natural
resources like manganese, cobalt, nickel and natural
gases." He said the main objective of the expedition was
to map the sea bed through a remote process. "We can now carry out more such expeditions with
the help of the reusable ROV.ft


With deep sea mining being a relatively new area of scientific exploration of resources in the
seabed, other countries do not share data or information.


In this context, the Indian expedition was planned and executed indigenously.


"Only the ROV was developed by NIOT in assodation with Russia's Experimental Design Bureau and
Oceanological Engineering (EDBOE).


, he research and development based on the success of the ROV expedition can assist in a vast
spectrum of activities, including studying climate change and discovering new drugs, P the Minister
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informed.


The NIDT -EDBOE team took four years to evolve the reusable ROV that could penetrate the depths
)f deep sea and was capable of reaching down to 6,000 m.


The ROV used multi-beam sonar to study the depths of the sea.


"Plants SUIVIve under adverse conditions with the help of certain bio-compounds. If we can separate
the bio-compounds from deep sea plant life, we can perhaps look out for medicines to cure cancer
and diabetes, akin to preparing medicfnes from snake poison/ Secretary in the ministry of Earth
Sciences Shailesh Nayak, who was also present, said.


The scientists also conducted an experiment of dropping a paper cup at that depth. Due to the
intense pressure of the deep sea, the paper cup was compressed to nearly one-fifth of its original
size.


The ongoing deep sea project has been taken up at a cost of Rs 25 to Rs 30 crore.


"However, once we halVest the fruits of our hard work in deep sea mining, the costs will be
reduced," Mr Nayak added.
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Multipurpose deep water remotely operated "chicle ROSUB~6000


6000 m
2,5Jxl,&xl,5m
3080 kg in air ( - 20 kg in w;ner)
150 kg
7 electrical thrusters (2 mid-flight, 2 lag. 3 vertical)
6,6 kV (three-phase), 460 Hz
5 pes.: 2 color. I B&W, 2 mini-cams. on manipuiators
2 pes.: 7 degrees offreeJom and maximum payload 150 kg


5 degrees of freedom and maximum payfoad 450 kg
6 lamps (led and halogen)
2,5 knols (forth), 2,0 knots (back), 2,0 knots (lag)


1,5 knots (vertical up & clown)


Lights
Speed, up to


,..:-


Oriented for resean;h and engineering survey at depth up to 6000 m remotely operated
from shipboard. Structure: remotely operafed vehicle. Top-hat, Tether Management
System (TMS) with 400 m rope. onooard system.


Spedfications:


Operating depth
Dimensions
Weight'
Payload
Propulsion system
Power supply
Cnmeras
Manipul~ttor.~


Oriented for investigations of geophysical and geochemical processes in bottom layer of
World Ocean, continental shelf and imemal watcr basins. It can be applied for imegrnted
investigations ofnaturnl and man-made ecological disaster in open sea and offshore zones
as well as for long-lime monitoring. Data can be stored inside of tile observatory during
opemting ill ,mtonOl1l0tls regime (up 10 severn! moJl1hs period) or can be lronsmined
through deep water cable 10 the costal Center of data storagc and summarizing in
real~time.


Composition:
• 3D seismometer
• Seismo~acoustic hydrophone
• Current meler & CTD
• Magnetometer
• Radioactivity spectrometer
• Acouslic-Qplica! spectrometer
• Support mooring slation
• Hydroacoustic & cable communication subsystems
• Vessel and shore base dnta collecting and processing subsystems
• Shipboard hydroacoustic cOmmunication subsystem


Number of optical
fibers for data aud
video transmission \2 (now used only 2)
High-precision navigation system:


• Inertial navigation system
• Hydroaeoustic navigation system
• Doppler vclocity log
• Depth sensor
• Sound velocity probe
• Mullibenm echosounder with forward looking


and bottom~!ooking sonar regimes


~,~fOfJf'd i" .oIIabomtiotl ,,·iih .!>,'UtiOllGfInstill/Ie ofOct!UII 7(,dmolog}~ Chf'IItIUI·.India


Ocean bottom geophysical observ~ltory (OBO)


,
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Russian Academy of Sciences
Experimental Design Bureau of
Oceanological Engineering


www.edboe.ru


Awards


Archive


Articles, documents
Specifications:
Operration depth· 6000 m
Dimensions - Z,53 x 1,8 X 1,5 m
Weight· 3080 kg in air (- 20 kg in waier)
Payload - 150 kg
Propulsion system· 7 electrical thrusters (2 mid-flight 2 lag, 3 vartical)
Power supply· 6.6 kV (three-phase), 46Q Hz
Cameras _ 5 pc$_: 2 color, 1 B&W.2 mini-cams. on manipulators
Manipulators - 2 pc$.: 7 degrees offreedom and maximum payload 150 kg 5 degrees of
freedom and maximum payload 450 kg
lights - 6 lamps (led and halogsn)
Speed, up to - 2.5 knots (forth). 2,0 knots (back), 2,0 knots (lagl1,5 knots {vemeal up & down)
Number of channels for data and video transmission - 12 (lhrough 2 single-mode optical fibers)
Higtl-preclsion navigation system:
, Inertial navigation system
• Hydroacolistic navigation system
• Doppler velocity log
• Depth sensor
"Sound velocity prooe
• Multibeam echo50under with lorward llXIking and bottnm-Iooking sonar regimes


Remotely Operated Vehicle. Complex of multi-purpose deep-water long-distance underwater device Of working
class ROSUB-6000.


Dala acquisition and control system
Data acqUisition and control syslem has been buiR using the Virtual Instrumentation
of National Instrumenls LabVIEW. LabVIEW PXI-8186 RT Controller and Compact
Field Point real-time system enable us to bUild the appHcation in most effective
manner. Compact Field Point Sysiem is compact, rugged and reliable.


Software
- System consists of 3 Industrial computers, PXI controller. HAS controller and ROV COIltrolJer_They are networ1(e(!
through TCPII?
- Entire test results - dala, events and errors that wm give a detailed description of the currenl status in the user
interface screens and as log files.
- These files are stored at real·time controllers illink is failed, hence there is no data loss .
• Redundant RS-485 senallink establishment if failure in ROV or TMS.
- Selectable video channels from ROV and TMS to view in three plasma screens,
- Redundant conirol of ROV by PiloUCo-pjlot
• Interlocks and alarm sound for critical operation.


Equipment


Underwater vetlicles
• ROV ROSUB 5000
·RIFT
'GNOM
• Mal1ned


Ul1derwater Vehicle
"ARGUS·


• Manned Underwater
Vehicle "OSMOTR'


• "Rift-'· & 'RifI-Z'
• "Mir-'· & "Mir·2"


an vehides ,.,.


Multifunction
geophisical systems


• Ocean bottom
geophysical
observatory (080)


• UndelW"ater
geophysical
complex


seismic stations
• ABSS-1 autonorrtOOs


bottnm seismic
staMn (ocean)


• MARSS _ marine
autonomous recorder
of seismic signals


• ARSS,l-
autonomous recorder
of seismic signals


• Broadband
autonomous oottom
seismograph


"IGLA _ Infl'asonic
Geophysicallocaior
of AnomaliEs


Seismometers
• SM-3KV
• SM-5
• SM-6


Hydroacustlc
" Transponders


AHAR_MP, AHAR-
EC
• Hydroaoousoc
navigation system
(HANS)


M-onipul.to," 7 ,,"notion Mo"ipulalors slUnclion Mulilscr""n mod~ on Ihe board
o1lr.e pilOt
"'bow the image from <lecl<
vldeocornera •. below • rmm
c:l\ambars 01 garage: prepara:ion
IorjOOing.


Conlrol ponel
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Photo Gallery of the group Submersibles


Trail at Nagarjuna Sagar


LARS at Ship Sagar Nldhi Powerhouse ContainerLARS


TM5 wet TestROVTrail-2007


Deck View


Transponder


.I


[Photo Gallery) [Back]


Organisation I Technology GrouPS ITechnology Projects I Operational Programs IAdministration I
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Technology Projects> Submersibles> Performance


Achievements


a InfrastruetlJre and capadty building
a Design and development for ROSUB6000
a Qualification of Integrated Navigation System (USBL, L8L, INS)
o Integrated test of Tether Management System and ROVat In-house facility in ATF
a ROSUBsea trial


a ROVPhase I and II testing at Ennore Port, Chennai during June - Aug 2006
a first, system functionality sea trial at depth of 205m off Mangalore during Oct 2006
0' second, system functionality sei:l trial with Inteljrated Navigi:ltlon System off O1ennai during June-July


2007(~3000m)
o Shallow water lake trial at Naljarjuna sagar Dam durinlj September 2007 {60m}


o Land based trials of launchinlj And Recovery System (LARS) for ROSUB0 Jan 2008
o COmmissioning and testing of LARSonboard SAGARNlDHI 0 June 2008
o First deep water sea trial of ROSUBsystem


o ROVand TMS functionality tested at depth of 1144m off Chennal during September 2008.
Functionality of sub sea power converter, data telemetry system, Thruster Controllers, COntrol softwareo for ROVand TMS. All under water components are tested its envisaged functionality indudlng ROV
Navigation using thrusters and control joysticks, manipulators, underwater luminilries, cameras,
scientific sensors, etc,.


a ROVis detached from TMS at 1100m and then ROVmaneuvered in six degree of freedom up to 1144m
depth and docked back to TMS.


o Second deep water sea trial of ROSUBsystem 0 Off Chennai on April 2009
o Two dives corrled out at off Chennol (2200m) and acquired sea bed videos with scientific pay loads


(Oxygen, conductivity, temperature, water samples, short core sampies, etc.)
o Two dives carried out (~304Sm depth)


o KG basin Exploration Sea trial 0 Off Kaklnada on October 2009
o Two dives carried out at KG basin site (1017m and l037m) and acquired sea bed videos with scientific


pay loads (MulUbeam, oxygen, conductivity, temperature, water samples, short core samples, etc.).
o One dive corried at 3057m depth.
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Technologv Projects> Submersible", > Actlvities


Mandate:


o Design and Development of 6000 m depth rated deep water Work dass Remotely Oper<,ted Vehide (ROSUB
6000)


o Exploratory sulVey and support for the deep sea manganese nodule mining from Indian Qcean (~ 52.00m)
o Exploration survey at Gas Hydrates site ( < 2S00m)
o Design arId Development of shallow water work class Remotely Operated Vehicle


ROV Specification


,-,
._ •..•.'-.....1 A


I ,,;;-,,"~


ROSUB Overview


, ROV


, TMS'


SHIP SYSTEM


Diving depth
Length
Width, height
Weight


Mechanical structure
Aotation


Payload
Propulsion


Power
COntrol


cameras
Ughts
Manipulators
Speed of movemeflt
Navlgation"r equipment


Multi beam SOnar


6000 m
2..5 m
1.8 m and 2.0 m
3700 kg
Aluminum alloy
Syntactic foams
up to 150 kg
seven Electrical thrusters


6.6 kV, 460 Hz, 3 Phase


• National Instruments Real-Time Technology (Hardware &.
Software)
Single mode Fibre optic data and Video transmission
system


• ROV Mode of operation
• Manual Mode
• Semi Auto Mode


3 Nos. and 2 Nos (Manipulator mounted with colour cameras)
7 Lamps (lED, HID &. Halogen Lamps)


7 function and 5 function· each one


2 knots
Doppler Velocity Log
PH INS
Depth sensor
Hydro-acoustic navigation system (LBl and USBl)


• Sound velocity probe
• Forward looking imaging sonar
• Bottom looking sonar


http://www. nioues. in/proj ects/submer/submersib Ies_activities. php 2/4/2011
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CollaboratIon


o ROSUB 6000 has been developed in collaboratlon with Experimental DesIgn Bureau of Ol:eanological
Engineering (EOBOE)of RussianAcademy of Sdences (RAS), Moscow, Russia,
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Technology Projects> Submersibles> Future Vision


o 1.0evelopment of 4000m depth rated Manned Swbmersible
o 2.Remotely Operable Vehicle for Shallow water application,
o 3.Polar ROV


Page I of 1
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Welcome :: Selamat Datang


Subsea Explore Services (~) Sdo Bhd
pleased .to offer a full pledge ROV solutions:


Oil and Gas Industry
Pipeline Inspection and Installation
Oil Rig Surveillance and Inspection
Drilling Support
Construction Support
Search and Rescue Operation
Underwater Cable Industries
Military Application
Other related undelWater operation


MAIN MENU


Home


company Profile


5eNire & Equipment


em_
CO"taet Us


WHO'S ONLINE


We have 1 guest online


STATISTICS


With a highly motivated, experienced and well qualified professionals via optimal
combination of our own ROV Units as well as technical, entreprenuerial and managerial
skills embodied in our management team and personnel - delivering the best services is
attainable.


-:'~"~-- .••.~.lIM,CA International Marine Contracfors Association Member


Contact Us


Subsea Explore services (M) Sdn Bhd
Lot. 20, Jalan PJU 3/39,
SME Bank Factory Complex,


Sunway Damansara,
47810 Pet:lJin!l Jaya,


'''_Tel +603 788S 8700
fax +603 7885 9700
Ernail: ses{at)subsearov.com


Copyright © 2011 Subsea Explore 5elVices (M) Sdn Bhd - All Rights ReselVed.


Powered by: MUS Unlimited 5<'llution


ht1p:/lwww.subsearov.com/OII 2/4/2011



http://ht1p:/lwww.subsearov.com/OII





TAB 6.C







Our Equipments Page 10[4


Our Equipments


SATRIA 101 WORK CLASS ROV


MAIN MENU


Horn,


Company Profile


Service & Equipment


Our services
Our Equlpments


Projects
COntact Us


WHO'SONUNE


We hilve t guest online


STATISTICS


Type


Depth Ratings


Dimension


Propulsion System


Standard Power Pack


Video & Telemetry


Lighting


Control & Navigation


Siandard Components


Umbilical


Vehicle Instruments


Vehicle status sensors


125 HP Survey / Work Class


1500 Metres, 140Kg Payload


2500mm (L) x 1300mm(W) x 1600mm(H)


6 Curvetech 300mm diameter 10kw/13.5Hp


Vectored Thrusters individually servo valve controlled


75K1/11/ 125HP 3 Phase 4 Pole, 2.5KV motor


Oil filled and compensated. Bosch Rexroth PO


Pump, outpul140 Ipm@ 200bar


Fiber Optic and Copper Coax


1.25Kw from 5 x 250watt dimmer channel


250 or 500 walt 2500m rated lights


Intelligence Gyro Compass, Tritech Seaking Sonar,


Depth Transducer System, Head & Depth Auto Functions


2 x 7 Function Rate Manipulator, 10 Station Solenoid


Valve Pack Toolin9s Manifold, Servo Valve, SES


Hydraulic Pan and Tilt, Colour and Monochrome Camera


Standard Aramid Armoured 38mm


Control Panel System


Fiber optic video and telemetry transmission system


Focal Single Mode Video/Data Transmission System


8 Video + 16 Data Channels


DVO Recorder System


Hydraulic pressure and temperatures


Hydraulic reservoir oit level


Motor temperature, Motor oil compensation level,
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Our Equipments


Alarm sensors


Control Container


Workshop


launch and Recovery System


Work Capabilities


OBSERVATION CLASS ROV


Voltage and current


Water ingress alarm, Compensation alarm, Telemetry


status, Fiber optic link status, Gyro failure alal1T1,Vehicle


turns alarm, UM alarms, ROV voltage and current a[al1T1s


length 5058mm, Width 2438mm, Height 2591mm,


Shipping Weight 10000kgs


length 6058mm. Width 2438mm, Heighl2591mm


Shipping Weight 8000kgs


Telescopic A-Frame System


length 5580mm. Width 3120mm, Height 2550mm,


Height Operational 6550mm, Shipping Weight 10000kgs


Drill Support


Construction Support


Cable and Pipeline Pre and Post Lay Survey


Platform Inspection


Jacket Inspection


Special Toolings


Pipe lay Barge Support


Salvage and Oceanographic SUNey


Search and Rescue Operation


Page2of4


Depth Ratings


Thrusters


Camera


Light


Control and Navigation


Power


Manipulator


Control Van I Workshop


LARS


300 Metres Maximum 450 Metres low Drag Umbilical


Brushless DC, 4 Vectored and 1 Vertical


High Resolution Colour Camera on 180· Till Platform


Variable Intensity 150 Watts of Lighting


Auto Heading, Depth and Rate Gyro


Sonar Tracking with Distributed Intelligence System


Integra[ Diagnostic Control System


Portable Surface Control System


Single Phase AlC Power Input- 100-270 VAC at 2.8


Kw


5 Function and Hand Control Unit


Integrated 10 Footer Air Condition Container


Portable Junctlon Box


Video Suite and Console Panel


Compact launchIng Crane carry with Docking Device


Umbilical Sheave Wheel lnduding Hydrau[ic latch


http://www.subsearov.comlO l/service-a-equipment/our-equipments.html 2/412011
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MAIN MeNU


Our Services


ROV Technicaf Sales and Services


ROV Manufacturing and Rental Provision


ROV Consultancy & Advisory Services


Provision of High Cafiber ROV Operating Personnel


ROV Maintenance, Repair and Calibration Set-up


ROV Constructions and Inspections Work


ROV Technical and Piloting Training


ROV Technical and Piloting Training


ROV Manufacturing


http://www.subsearov.com/O 1/service-a-eq uiprnenU our-services. html


"~e
Company Profile


Sefvice&. Equj~en!
Our services


Our Equipmerrts


Projects
Contact Us


WHO'SONUNE


We have 2 guests ol1line


STATISTICS
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Our Services


Subsea Construction and Inspection Works


http://www.subsearov.comlO IIservice-a -eq uipmentl our -services.html


Page 2 of 4
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Contact Us


Subsea Explore ServIces- (M) Seln Bhd


Lot. 10, Jalan PJU 3/39,
SME Bank Factory complex,


Sunway Damansara,


47810 pet<lnng Jaya,


5elangor
Tel +603 7885 8700
Fax +603 7885 9700
Emaif: ses{at)subsE'arov.com


< Pcev!----'


Our Location (Malaysia)


COP'1Tlght © :2011 Subsea Explore services (M) Sdn 8M - AH Rights Reserved.


Powered by: MUS Unlimited Solution
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~ •• mmesr",".
Planning Vour Business


Starting a Business


Manas!ng Vou, Business


Growing Vour Business


Exltln\l" BU5!ness


j••.•rch SMEinfo.. ~


109"'1 Contact lis Ij ERg"h


Home,1-lnnoCERT


l-!nnoCERT


kItlNOYATION CEBTIflCATlON FOB fNTBpBISF BATING & TRANSEOBMATJON(j.!NNOCElUl


The N'tlonal InneV'lion Council (Nle) under MOSTIch.lred by VBPrImo Mlnl,!er hos formulatod the
Natlcnallnnov.tion Agenda (NIA), .Imed te establish the Notlon.llnnovallon Lod Economy 10 achieve
M.rket·DIiv.n and Technolo~v Ony"n InnoYalion rOJ'We.lth Creo,Ion and Sod.t,1 well Being.


The coundl also eslabllshed the .!OwoUlnku.s. Tindak'n PenVe~r•• an Inova,l NeQ.ra (lTPlN) wl>ere SME
Corp. M.I.\'S~ ho, beer>enl",ste~ 10 !eo<!. sub-committee under the 1JPIN namely, lnnovadon for SMEs
Committee.


In vi••• or the dem.n<£;; I", • new ltrHd ..r SMEstIlal """ help drive m.r1<et-drlven .nd ledlrlology-<lrtven
Innovadon. studyvisll!llls been canied out by Ma~.n Industly-Govemment Group fe.- HIgh
TedlnoIoo;Iy(MIGIfJ), Mm.nd SHE Corp Malaysia to ~.,..... to Io.OmtIIeir best •••.•0.1"'" In do~
Inn"""l"'"~Es.


In korea, I!Io criteria.nd me:h;>nism for HnnoCEllT is ba<"o on ~ levels..r a..sses>m.nt; on-Hne
MSUSmenl.nd stte viSit ••••••.••!kIn by experts. The sche<ne Implemented In ~oru""s since bo!cn
odOl'te:!, ane! r"", Wne<Ito SlJItwlIb the Mal.~n C<lmpanles. four main paramet"'" evaluate<! in the 1-
InnoCElIT are:


Tedlnology Innovation Abmty;
Ted1nology Commen:lali •• don Ability,
Tec~nology Innovollon M.nagement Ability; and
Ted1nology Innovation Result.


It waS hoped that through Iho l·lnnoCERT Cortlnat;on; companies could be,


Provided n.cal Inl2ntlv.s .nd .ncourog. gr •• ter p.<tlelpMlon In high risk venture;
l.ounel1 Fast Track Plll'lcamme (FTp)rocHnnoCERTcompanles,
establish .ngel network; ond
Programme a. benefits for the l-lnncCERT companle'.


In roo:>gnltlon oflh5o InnovollveComPllnies. SMECoTp. """\'SIlI ~nlzed the SMI: lnnovallon Awonl
]{llO I<Jconjunctior> with SMIOEX2010. TllrDu9h I!Io process 65 SMEs w~ <l.eme~ I<>be l-lnnoCEltT·fied
SMEsand then! were 6 awanl wirv>erSbosod on thelr <ectors. They .no,


TheTop WtMer 01 The SHE I_lion Award And SHE Innowtlon "wanlln Design lU10' IC
~.sSdn8to:l


• SME !nn'I'''''lion Aw<Ir:!In Green Tedlnology.nd ~ El'fl(leno;ylU1· DevIa! Semiconductor Sdn.~
SME IMo"allon Awa'll In Kalol ~010 _ NUU7ventiOO50n 8M
SME InnovallOn Awanlln The Se",1ces Sector 2UIll- R<>cnSUrSd. BII<I
SME Innovation A"'.'ll In Agrlculluno .nd 81010ch''''lo9v 2010 - IT lI\Citedl""logTes Sd. lI~d
SM~ Innovation AW'f. In The Manllf.etuMng Sector 1010 - Su!lsoo Explo", Services (M) Sdn B~d


In ",sponse to VABP1ime Mlnl'te~, visit to SMIDEX2DID; VABPrime Mlnl,taf announce<! during a cabinet
meeting th'l' 'peclal "'uncil be '01 up and will be chaired bVVBMITl Minister and VBMOFII Mlnlsler to
prepar. the 'Gre.n L.ne pol",V" to aSSl;ll-lnn<>CERT companies and .dded Ihat.1I GLCs ,hould assl't
Il>ese HnncCERT companle'.
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~
.
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Soil Machine Dynamics, Delivering through dynamism


Manu!<lcW,,"g In Action. Soural' ThelA8Ilufaclurar
Published, September 2008


Soli Machine Dynamics has established itself as a
world class manufacturer in the subsea engineering
field, Continuous product development and a solid


skills base are contributing towards a centre of
e~cellence on the banks of the River Tyne


The company also supplies machines for the mining of minerals and diamonds and for use during wreck
salvage operafions. Cable protection products are manufactured for offshore wind farms, and a free
stream tidal generatOf- T1DEl- is also underdevelopment The company Itself puts a slJong emphasis


on its own environmental porides; an area consistently under review and development


A major contribuling factor to the company's success thus far has been its engineers' proficiency and
depth of skill across multiple disciplines, enabling it to maintain high standards in areas of design,
prodUctiOl1 and customer selVk:e. Around half of the company's employees are qualified engineering
graduates _ a revel of expertise supported by SMD's modem design software and extensive office
facil~ies. Having lhe ability to attract strong talent to its operations IS dearty a priority, and as such, a
comprehensive benefits system is In place which incrudes bonuses, health insurance and flexible working
options, in addition to competitive salaries. The company also prides itself in having low levels of
bureaucracy and an informal but industrious working environment, which it views as crucial 10 retention
and to maintaining high levels of productivity end efficiency.


FotInded in 1971, Soil Machine Dynamics (SMD) is a
leading manufacturer of remotely operated submersible
vehicles and marine surface equipment Based in Tyne
and wear, the company fronls the River Tyne and, along with its own quay, boasts excellent sea, rail and
road links, making its products and facilities easily accessible for a global and growing customer base


. '~J1spans a wide range of industries.


",,' company currenUy has a total of 300 subsea machines and 200 pieces of decl< equipment employed
globally. Specific products include remotely operated underwater vehicles (ROVs), which are widely used
by market leaders in Ihe offshore oil and gas industry; other SMD products designed for this field include
ploughs, tractors and towed jellers. Also a supplier to the telecoms industry, the company manufactures
cable ploughs used by cable installers worldwide to protect underwater fibre optic cables, with over
100,000 ldlometres having been burled !his way to date. SMO work dass ROVs are used by navies for
rescue and salvage operations and, specifically within the scientific exploration industry, the company's
a-serles work class ROV systems are used for deep waler survey and Observation wort.;.


A considered approach to both ils employees and its products has clearty paid dividends - SMD can
count among its clients such prestigious names as Subsea 7, AT&T, ainetia, the Ministry of Defence and
the US Navy. Client care is a major component of the company's approach to maintaining its position in
the markel and 10 facilitate this, it tlas buut up a large team of highly skilled and highly trained technicians
who make up the SMD Offshore Services (SOS) ann of its personnel. SOS is able 10 work. across the
breadth of SMD's product range and, in addition, a team of contractors is readily available 10 meet any


'requirements thai the company and its client base may have. Services offered by these teams
de emergency call-outs, site inslallatiol1 and on-site maintenance, as well as a 24·hour holline to


service engineers and spares staff, which customers can rely on if they need to resolve technical


Queslions or submit spares requests.
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The company's drive to continuous improvement is also enhanced by its on-site training facilities, It has
devefoped a Dn-ROV simulator specifically designed 10 simulate its entire range of ROVs, alongside a


for audience viewing and full maintenance training resources. The facility is managed and Nn by a
\ ) ROVtraining manager. and underscores SMD's commitment to providing a comprehensive
selVlCB that extends beyond manufacturing.


Constantly looking to enhance its facilities, SMD opened new offices on its current site in April this year-
the result of an investment totalling £1 ,75 million. Intended to assist the company in maintaining its
reputation as a world class facility, the offices hava been constructed at the same time as other
improvements laking place elol1g the banks of the River Tyne. Managing director of SMD John Reece
said of the new development: 'It has been a long-standing ambition of mine 10 house all of our 135
employees on a single site. We have a wonderful, weU-equipped campus with room for further expansion.


In tolal we have invesled £2.75 minfon re-developing the Turbinia site" As welt as the new main office we
have improved the main assembly hall and added a new stores buitding, a new client and production
office, a new canteen and support services office, a modern training facility with simulator and new wet
test facility. This forms an important part of the general redevelopment of the banks of the Tyne to
become a centre of excellence for subsea and marine technology."


Looking further afield, SMD was awarded ~s third supply conlract to China in May, to supply a work class
ROV for China ShiplxJiJding and Offshore International Company (CSOC) - dearly demonstrating that it
is well equipped to operate In emerging markets. Sales director Mike Jones said of the deal: "we are
delighted with this contract award, This will be the third ROV system we have supplied to China and ~
maintains our leadership in this marketplace We will be working closely with our Chinese representative,
Bluewhala, to build key parts of the system In China." Bluewhale Offshore Engineering Technology
COmpany provides sales and equipment support for SMD deals in China, enabling it to deliVer
consistency in customer service throughout ~s global operations. CSOC is part of China's largest
shipbuilding company. and the alntrad represents a s\rol1g move fo(Wll,"d into the market for SMD.


A lillie closer to home, the company was also awarded a contract in March this year by the Marine
Instituta of Ireland. The deal, worth £2 million, is to supply equipment primarily for scientific purposes, but
which can also be used by the navy, coastguard and for commercial purposes. SMD sales manager Mark
COllins said of the agreement "We are very pleased to be awarded this contract This multifunctional.
flexible system will be"a key tool in the Marine Institute's arrnoury to achieve their goats of a thriving
maritime economy in harrnonywith the ecosystem."


.Jmpany was abie to further cement its position in the global marketplace in February 2008, whan it


played host to the UK Trade and Investment internationai delegation, who were visiting the UK for the
Subsea 2008 exhibition arld conference in Aberdeen. Major industry leaders within the oil and gas sector
from countries such as Brazil, the United Stales and India visited SMD and were thus afforded valuabte
insight into the company's breadth of skills and expertise. Graeme Slaven, who was the UKll host for the
delegation, said of the visit "This is a fantastic opportunity to showcase lhe best of the UK oit and gas
indus!fy. We are very fortunate to vis~ SMD during thelT produdion of the world"s largest ROV. The sheer
scale of the equipment has impressed all of our visitors." The vis~ enabled SMD to showcase ils skills
and facilities to the world, as well as underlining the UK's position as a major player in this arena.


SMD is also due to supply its latest muUi-depth three metre plough to NTI WEM in Japan laler this year,
to be installed on their cable lay vessel. The deal is taking place 10 years OIlier SMD supplied its original
model to the same company - iUustrating its Iong·term capab~~ies and strong customer service delivery
through its ability to retain key customers over many years. The pIough"s innovative design allows fibre
optic cables to be laid to a depth of three metres. protecting them from activities such as deep sea


fishing.


Wrth a turnover curreflUy in the region of £40 million, the company has clearly foufld a firm foothold in the
subsea engineering market and looks set to expand in the coming years due to a rapid rise in demand for
its prodlJcts and expertise_ One major project currently underway 15the supply of two seafloor mining
tools to N"utilus Minerals, a contract worth £:30 million. Design will lake place at the oompany's Tyne and
Wear site before mining operations commence in south eam Asia in 2010.


Further substantial growth plans are in place for SMD until 2012 and beyond, whiCh wit! doubtless see the
company further solidify its position as a world class supplier to leading subsea companies across Ihe


globe.
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Soil Machine Dynamics, Digging your scene
MaoufactLlrlng io Action. ScuO!' The Manulaewrer
Published' No","mbet 2010


Felled by the dotcom bust, where its telecoms
customers evaporated, subsea engineering
company Soil Machine Dynamics has steadily
gained market share in the oil and gas and
renewables sectors. Peter Imtah lells Will Stirling
how a eompany founded by three university
lecturel"5 hired an extra 100 people this year and is
now devising complex flow production systems to
cope with the swell in demand for its hi-tech
subsea roving machines.


1ine the scenario: you go to university, you study
,eering, Yoo leave university, apply wnat you've


",,,mt and build some madlines. You set up a
company and sell those machines.


The now part private equity-owned company was founded in 1971 by three engineering lecturers from tha
Agricultural Engineering departme~t at the University of Newcastle upon Tyne whOdaveloped a pipeiine
protection system that had some similarities with existing agriculturallechnology, Subsea pipes and
cabies are prone to snagging by anchors and fishing gear. Their two main inventions were trencbless
cable burial and plough steering.


'Trencbless' burial of cables involves minimum seabed distuibance that reduced towing fOl'Cesand
replaced the spoil from the cut trench directly back over the buried cable, leaving no open trench, Plough
steeri~g. a patented teehnique, allows the subsea plough to follow a cable laid on the seabed in front of it
in a simultaneous lay and bury operation. The operatiOne~ables cables to be laid at loWertension.


The produel develops into new applications, the company grows into a multimillion pound business. For
some engineers jfs the cream outcome Oftheir hard study. And it's precisely the kind of applied
engineering, high value-add, export driven company the UK needs more of. This is the lntefface of
science, engineering and good business. Welcome to Soil Machine Dynamics.


SOffMachine Dynamics (SMD) is a very good example of commercialised British ingenuity. A 40-year
history with deep experience in telecoms and offshore subsea engmeering helps. But ~ is the company's
fleJribirJlyand will to make o~e-olf special projects like trenching machines, more standardised remotely
operated vehicles (ROVs) in quick series, and entire cable and pipe handling systems that is the reason
behind its success, Newcastle-based SMD has grown year·on-year si~ce 1997 to a turnover of £65m
today.


Company history


The techniques and the prototype machines built to execute them proved successful and SMD was born.


'g the mid-1980s the company built and sold several machi~es, mainly to telecoms compa~ies.
"y of the employees in the eany days of the company were graduates from the same university


department Alan Reece, the founder, MD and majority Shareholder, went Onto bequeath money to the
University of Cambridge Engineering Department and In 2009, the Institute for Manufacturing at
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Then the dotcom bubble burst and the good times came to an abrupt halt. As SMD's growth was linked
directly to the growth of the telecoms industry, sales dived. The product is hard·wearing al'ld the
requirement for new equipment had been driven by the expanding number of installations.


Cambridge opened its new building in his name.


"These are water-jetting devices with multiple thrusters and cameras, quite sophisticated devices." The
basic technology of these is comparable to workclass ROVs used in the oil and gas industry, aithough
they generally deal in lower power, smaller machines.


In 1999 SMD acquired Hydrovision, a small ROV company, in Aberdeen, primarily as a way of getting
into the oil and gas market


The power size starts from 1BOkW, but in the boom telecoms era the biggest one made was 900KW, for
Global Marine Services. 'We have since made a 2.1MW pipeline trenching machine, but this is
exceptional," says lmlah.


SMO ccl'ltinued to build the main electro--hydraulicmechanical equipment used on the seabed, but it
realised that full vessel systems were viable for manufacture, As each contract progressed, another piece
Of the suite of equipment was added. 'The control syslem for the first machine built was outsourced, for
the next machine we desi9ned and buill the control system ourselves," says joint managing director Peter
Imlah, who has been with SMO since 1986. "Subsequently we designed and built the handling
equipment, the launching system to deploy it from the ship, the towing winches, umbilical winches, then
that buiR up into supplying telephone cable laying equipmentwflich are linear cable engines _ tension
devices to hold on to the cable as it was iaid in the water,' Over time the company developed a turnkey
solution to convert the Whole aft deck afa ship into a cable layil'lg system.


During this time, SMD expanded its subsea vehide fleet into cable maintenance ROVs. These are big,
post-installation, free swimming and neutrally buoyant machines, which carry oul repaIrs arld reburial
inspections. propelled in some cases by 10 thrusters.


ffs to turnkey systems


During the 1980s and 1990s the expansion of the telecoms industry fuelled SMD's growth. "For 10 years
we were making just one unit a year, thel'l suddenly we made 10 in a year,'says Imlah. 'About 95% of our
business was in telecoms then and turnover had peaked at about £50m in around 1998.


" "6 had won a Queen's Award for technology and export." By 1999, SMO had developed a broad
1equipment for a range of subsea maintenance and engineering applications.


"Although the bulk of !he work was in teleroms, we had maintained a preser.ce in oil and gas, mainly in
trenching machines, but it was for less predictable requirements: Imlah adds: "But this one-offwork oflen
fuelled technical developments, like mechal'lioal trenchers, chain cutlers, wtleel cutters, jetting technology
- so it was important to Keep tha\." The emergence of this oil and gas business coincided with the decline
of Ihe telecoms market, and SMD shifted its focus more exclusively into oil and gas ROVs. "We had a
very quiet year or two [2001-2002), and reduced our headcounl from about 150 down to 40: says Peter
Imlah. "Turnover dropped from £5Om to £10m until business slerted to pick up in oil and gas,
supplemented by some nmewable energy work. "In 2002, SMO built a lay and bury tractor - or tBT1 - for
installing inter-turbine array cables for offshore wind farms, Thesa cables link turbines in an offshore farm
in a gridpallem and the machine was designed 10 carry, payout aM bury the cable. 'Mal'lY of our
customers in the telecoms sector have shifted focus into the renewables sector."


Brave new world - Workclass ROVs The company broke into the workdass ROV market for oil and
gas, a much more competitive area with several gfobal providers. SMO were the new kids on a very big
block. 'tn the early days we had a very niche product, the telecoms cable plough, and by the time anyone
else had figured out it was a lucrative market we had become the preferred supplier,' Imlah says. 'Moving
into ROV was a big challenge, there were well-established piayers. We sold our first workclass ROV to
Qinetiq for military range mainlenance work. SubsequenUy we won a contract to build vehides for
Subsea 7, a large oil and gas conslruction contractorwf1ich has the second or third biggesl ROV fleet in
the 011and gas industry.' The Subsea 7 contract proved a turning point- by deciding it should focus on
operating not manufacturing, Subsea 7 effectively removed itself as a competitor and became a
customer. The first contract was to build four Subsea Hercules vahicies, which led to a real coup for
SMD. A subsidiary of Subsea 7, driilsupport division i-Tech signed a frame agreement with SMD 10 build
up to 20 new generation 'Centurion QX' ROVs to'i-Tech's specification.


ViIS a big step for us in the marksl- in four years we built 18 of those vehicles," says Imlah. At the
'. ;me SMO developed its own range of drill support and construction ROVs.


A more standardised production system From a stal'ldard telecom plough, SMD's product range has


http://www.themanufacturer.com/uk/profile/l130 l/Soil_ Machine_Dynamics 2/2/2011



http://www.themanufacturer.com/uk/profile/l130





Soil Machine Dynamics - The Manufacturer.com - Promoting best practice in Manufacturing


grown into a aNe'Se subsea machine portfolio.


allenge now is to finetune a production system that reduces build time using cells for a
,'dlsed specification, while keeping fiexible enough to produce one-off machines to any


sp~fication. 'We'd like to standardise the range as much as we can, to bring costs down. At Ihe same
time we believe we have a competitive advantage by providing all the supporting equipment for the
machines - the deployment systems and control units: says lmlah. "Some competitors are less able 10
do this We regularly provide turnkey solutions to match the deployment systems to the available space
and layout of the vessel or rig" Today Ihe company has repos~ioned ~self as a major ROV player In Ihe
global oil and gas Industry, while still sustaining some telecommunications and renewable energy
business. Its oil and gas credentials were endorsed in July when SMD signed a new contract with Subsea
7 for 20 ROVs - with an option of a further 10 -to a new SMD design, 10 be delivered over the next 18
months.


A few years ago this delivery schedule would have been Impossible. but the firm is developing a slandard
production process which can deliver!wO machines a mooth, which it inlends 10 expand 10 three a month.
It has also hired 100 people this year, bringing headOOtlnt to 260. Can SMD hit 20 machines in 18
months? "We're contractual!y committed to do it so we will," says Imlah. "It is a challenge and has
required a large change In approach from bespoke, one-off engineering activiy 10 a more standardised
production system of identical product - but we've also had to maintain flexibility: The frequency and
variance in the order book has forced SMD to adjust the way it builds its product.


Bespoke and new products


Trenching machines and tidal


The Special Purpose Vehides business stream covers trenching machines for pipeline telecoms cables,
power cable and renewables· cable burial.


These are more variable, customised.


SMD designed a tidal turbine for which it received a BERR (now Department for Business, Innovation and
Skills) grant which it had not been able 10 do leverage a prototype, "We recently entered into an
a~-~"ment wilh a company called Atlantis Resources Corporation to build their design tidal turbine, a


op system. It was agreed wilh BI$ to transfer the grant to Atlantis in a working partnership 10 build
L. JBvice, which has just been installed at the EMEC [test centre] in Orkney. We have the righl skills to
lake t/lat type of equipment and put it in a subsea environment" "The one-offs ale still very important
interesting, and they maintain the design engineering focus in the company, whidl was founded on sound
engineering principles."


Diversification - Subsea mining SMD nearty got its fingers badly burnt by the lelecoms sector in the
late 1990s. It reaJised thaI over-dependence on one market sector was too risky and that as with many
engineering companies today, diversification is essential.


A recent new area for SMD is subsea mining, a brand new application of ROV technology. Northwest
Mining in Australia has pioneered the technique for mining offshore deposits in Papua New Guinea and
SMD has a contract with them to supply three machines, deployed off the same vessal, where each
performs different parts afthe mining operation.


"It's based on mining copper but there are a lot of other minerals In deposits which can add upside to the
process; Imlah says. "Irs a huge technical chaUenge ~ the firsl site is in 1,700m of water, and the
eeonomics depend on gelling a certain amount of olIlpuL The deposit is aeated by smokers, small
volcanoes, so its a hostile enlrironment, with high temperatures, and corrosive chemicals." water


pressure, however, is not an issue for the machines.


Wor1«:lass ROVs are routinely rated to a depth ot3,OOOm.


"We're buikling two at the moment raled at4.000m." The recent Deepwater How:on 011spill in the Gulfof
Mexico broadcast footage showing most of the main ROV operators, including SMD's machines. The
company has never had such mainstream publicity, while sadly in a such an unfortunate context.


Testing, testing


The scale of some of the one-off machines makes onsile testing impractical .. Over the years SMD has
made a number of prototype vehicles to prove trenching equipment concepts and developments. The


machinery has few options for operationallests. "We will do some sub-assembly testing and have
, .:tad analysis and cutting trials on the mineral material that will be encountered at the mine site:
says Imlah. "Our approach is to look Oil the established land4lased technology out there and adapt it for
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our purposes." So SMD has gone to the mining industry and looked to make technology work in a
different environment.


;ays there wi~ be a bigger, woI1dwide move into subsea mining_ The company has talked to Joy
lIr1lllng, a US mining machinery group with UK operations, and Sandvik.


Caterpillar too has been very helpful, "They're Interested in this application and they may see us as a
potential partner.


It's a fascinating project to be U1volved with. The advantage could go either way oot we're obviously going
to learn a huge amount on this development.· OeflVery of the three mlning machines for NorthWest
Mining is 10 Singapore in February 2012.


Headcount and growth


Jolm Reece, the son of co-founder Alan Reece, was the majority shareholder bllt in 2008 sold a 60%
stake to Inflexion Private Equity in a management buy-oul involving new chief executive Andrew


Hodgson. Mr Reece retains 25% and management own lhe remaining 15%. While its chairman is
inlerested in the engineering activity, Inflexion's primary interest is financial, New ownership, says Peter
Imlah, has galvanised a more professional focus on productivity.


With 100 new staffjolning in 2010, is SMO's slory unique for a company of this size and Iype in the North
East? ·Irs partly come about because of private ownership, " he says.


"We've always been a successfut, profitable company but we only needed to meet the needs 01 the
owner. Clearly under privale equity ownership growth and diversification Is of huge importance. That has
been a catalyst for some very good changes in the company.'


The manufacturing process - sea change needed


Through the 1980s and early 1990s, the company employed mail'lly graduale engineers who did


everythil'lg; sales, design, build, test and In some cases operation of the equipment. Fabrication was
outsourced to local company, Pea~on Engineering.


field testing wouk:l be done in-house. Peter Imtah says: "We grew beyond the ability to do it that
••••~, lOr all units butwe retained the function - it became a very good training ground for graduale
engineers to operate the machinery in the fleld and solve problems.


The management of the company were in favour of lhis approach - to use bright engineers to do
everythil'lg, meaning at any polnj you could make key decisions - YOl>could modify it. adapt and fIX it It
could be very f1eltibIe but at the same time less controlled than a routine prodlJdjon environment" Today,
to deliver the high throughput demanded, the manufacturing process has needed to become more
standardised. M8.I'lufacturing staff are now skilled fitters al'ld eleclricians, and while the engineers come
Into the factory 10 consult on assembly, they are based mainly il'l the design offices,


Making more standard ROVs plays to a more 'process· flow' manufacturing operation. VVhen all the
products were bespoke, the focus was primarily on the function of the machine - achieving critical
trenching criteria. ·Moving il'lto the ROV martoot. the function of the machine is taken as a given. The
focus is different - they're used by people throughout the world often operaling multiple systems, so they
need to have COl'lsistency across the fleet,· Imlah says. The basic operational movements of ROVs, while
not accredited, are established industry norms. These are hard machinaslo differentiate technically. All
this makes for a more standardised, cell based manufacturing operation.


Now SMO's factory is organised, a little CltIdety while i1 transition, into cells. Factory manager Tom
Turnbull shows how the factory will eventually look, with designated zones for ROV build and ftexible
areas for trenching machines and the 0116-off heavy projects. "This is gearil'lg up for true production line
type assembly," says Turnbull. "We plan 10 have specifiC teams doil'lg specific tasks - a chassis build
leam, a hydraulics team, piping al'ld cable team. Each ROV will be manufactured in exactly the same
way."logislicaJ gains Factory and supplier delivery organisation is key to lhe next phase of growth, and
the 20 vehide order from Subsea 7 is a big driver of this. "Irs the biggest batch of identical machines that
we've ever built This is a real opportunity to explore some of our supply chain options. to reorganise the
logistics to make that as etriciel'lf as possible," says Imlah.


SMO has started line side delivery on its eiectrical systems. It is 1'l0Wusing ol1e supplier for SO% of ils
control syslems' electrical components. 'Rather than placil'lg purchase orders for all components


'ually, we buy a number of kits from OJlll supplier and they're delivered dlreclly to our assembly
.nlah says. ·These are not handled in our stores, we're oot booking them in and oul, these are


denvered in four different kits through the build process. The system has been developed both internally
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and with Routeco, the supplier. They looked at our bills of matenals and told us the proportion of rt Ihey
could deliver .


.nly an advantage in logistics, but Ws significant" There is a modest price advantage because
Rouleco will buy in slighliy bigger bulk than SMO. "We've tried to deploy this new system to parts where
its mosl appropriale. If it works well, we may apply it to our hydraulics components. We've had 10
restructure our bills of materials 10 facilitate that kind of production, which has required an education
process to focus on attention 10 detail."


In the past, the engineers and technicians building the equipment and would just resolve assembly
problems at poinl of discovery, placing ad hoc parts orders. "We could not apply this methodology to
multiple unit assembly and we now use a range of production technicians, electricians and wiring
specialists - so we must try and present the information accurately so they can build efficiently, without
having to refer back to engineeling aJilhe time," The old way - making several one-offs - meant that
correcting mistakes was done per unit, because they were probably never going to have to build that
same unit again.


Volume orders for serial build means \hatlhis approach is redundant-the process now requires the
manufacture of 20 or 30 systems identical aaoss all machines_


'We've had to develop a system of capturing build standard faults and rectifying them, and if necessary
making sure this is delivered across fleets of already delivered equipment," says Imlah.


"That type of diligence and version control is essential. Before it wasn't so critical for the type of
equipment we were building.'


Procurement alignment Procurement used to be done on a project by project basis, controlled by
Individual project managers. SMD saw that it didn't make sense 10 purchase for each project individually.
And scheduling has also improved. Tom Tumbull adds: "We now have a formal schedule ralherthan
ordering aU components in one go and delivering 10 the shop floor in one hit. which has the polentiallo
damage or lose components. Forward planning, we have longer lead limes but we also kit certam
assemblies, where we pre-order thai for Week 3 of Build A we need kit X for a specific bay and we're at
Ihal point now." Availability of key parts is key to efficient production, so cross-project, joined up
procurement was essential 10 the new production system. "It's worked well on the conlrol cabins, where


me in from a single third party supplier who provides a whole kit We used 10 stock them all on our
,-s, then restock them all again for prodlldion. Now they arrive in three to four kits direct 10 the


production area." Better scheduling is essential for the new way, not least because the lead time on some
pans are several weeks. Typically the delivery time on an umbilical cable, which connects the ROV to the


ship, is 16-18 weeks.


"Our delivery schedule on !tie first oftha new Subsea 7 units is 19 weeks from contract; \hat puIs
schedufing in perspective.


You can't do anything without the umbilical." These parts come from Nexans, a Norwegian company, bul
the vast majority of components are sourced locally, says Turnbull. "We Iry to keep the supply chain very
local, partly to support local industry. and also to control supply chain risk and keep delivary costs down."


Engineering principles, not software


Well established designs form the basis of SMO's intellectual property. The company has no simulation
software. Instead, Mr Imlah and the team prefer to rely on fundamental engineering principles. "AJIhough
we have Inventor and Ansys CAD packages we want to engineer something fundamentally correctly to
begin with," he says. ". don't believe thallhe packages can do thaI for you; you have to put the right
information in. If you don't design a slructure correctly and then use a enalysis padlage to make it strong
enough, rather than taking good design and optimising It you're laking a poor design and making il
heavier. If the fundamenlal structure of what you're designing is not correct, the analysis package will tell


you where to strengthen it, but it wlll really just DOVer up the flaw."


North East subsea cluster


The North East region has developed a specialisation for subsea engineering and offshore oil end gas
companies. Wellstream, Duco, oil and gas construction group eTe and SMD are all local and all occupy
different parts of the subsea engineering chain. SMO has one direct competitor in the region, Engineering
Business, a business formed by two ex-5MD founder directors. "They were taken over by IHC, a Dutch
shipping and engineering company, and their locus has changed though they do still compete with us in


market sectors" says Imiah.


Anumer polentiai business link is taking shape a few miles up the Tyne. The North East's links with
offsoore wind ere well known, with the NaREC national renewable tesl centre at Blyth and the proximity
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10the Greater Gabbard wind farm. US firm ClTpperWindhas built a factory at the old Neptune yard and
will be installing plant soon. Wind turbines need cables to connect them. The SMD team may have to find
r' '?r more orders soon, this time from customers in their own back yard.
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~-The QiJanll.m is lIie ub:ima18 In hyo't'aulically ~ duty CCIf\Strvdioo class rel1'lOldy ope<ated vehicle (ROVs). This at n£.Wdesign benefits from OYer thirty
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!IJ'SS,pipeline I umbllica\conneCtlon, pip~linlj fe~ai~.component changE'out, v~lveopera~on. livid injection, debiis'removal. plus menY,mQre. To enhance (he
capability' of the Quantum, it'may be fitted with j>urpose buill tooli"ll'slcids weighing up to 3000 kg (J,Te) in air. The vehiclo may be Mod with a range of
aa>UStic sensors 10 perf""" precision S!RVeys and oonduct salvage operations., -


Deep waler oPerations are aided by the US" of a complimentary lop hat lether ~emenl $}'Stem (1MS), ~ned to maximise the perfarmance cllhe ve-
hicle by eliminating the effects o~ ul(lbllicai drag -"-n~vess!,1 motion. .-


Built In aooordance with the latest l,;tema~_6I1al ind.usby slardards ale oeJtj~ed for Zone II (Class I D;"'isfon 2) hazardous araa operations. the Quantum mey
hi! operaled from vessels 01opportunity. tixed 01'tl6ating p1attdms.
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Vettical Bolero" pua
FwdiAil Surface Speed
lalernl Surlao;e Speed
Vertical Strlare Speed
Payload
Through Frame Lilt
Propuislon


Up 10 and including Sea State 6 (3g)
3000 metres Sea water (Quantum 4)1 2000 melre~
at sea water (Quantum 3)
92kW (125 Shal'l Horse Power) as Slandard
3413nvn


''''''''''m,,,,",
3560k9
Weight Neutral
800kgf
800kgl
650kgl
3.5 knoIs
3_0 knots
2_0 knots
250kg wilh manipulators filled
3000kg@3gatworkskidattachmanlpoints
4 X 380mm horizontal and 3 x 380 vertical
hydraul" thrusters


Thrustei" Control Manilokl One inteII;g.enl, 8 slatioll servo cootroI with
\hnIsters isolation


Hydraulio; Control ManifoklOne inleU"f9'!IlI, 12 station bkfltedional,
pro~1 control manifold
One intelligent, 4 station b~directional
Proportional control manifold
Heading, Depth, Allrtude, Pitch 8. Roll
±1.0 Degre"S
±O_Ol%
';'100rrrn
16 x data chaMeIs plus 8 X video channels via
single mode fibre
Up to 12 x 250W lamps
One Intelligen1, Auxiliary Equipment pressure
compensatad jul1Clion box forjnterfacing acoustic
and thlfd party equipment


H~F1ow Hydraulic
Control Manifold
Aulo Functions
Heading Control
Depth Control
AJlitude Conlrol
Telemetry


Hallin Marine
2006
SMD Hydravision
Uoyrls Rejjlsler of Shipping, Design Standard
Designed in ace:ordance with LIoyds Lifmg,
AppIiaoces in a Marine Envi'onmenl
(Chapter3)
Certified for Class 1 Divislon:2 (Zone II)
-10'C to +4S'C


Up to and 1nc:Iud"~ sea State 6 {3g}
2000 metres I 3000 metres sea water
SOOm of Neutral or900m of heavy !elher, 500m off
35mm, 900m 01l27mm
8.5kW (11.4 Shall Horse Power) as standard
2194mm


"""""
""""""',6 x data channels plus 3 x video ehatVJels via
single mode fibre
, X Parosdenlific Dlgiquartz senSOr
2 x 250W lamps
2 x Monochrome cameras


Owner
Year Built
Builder
Class Society


Operating Environment
Operating Temperature


Hydraulic Power
Diameler
Height
In Ail Wegilt
In seawater Weight
Telemetry


Depth Measurement
Lighting
v.~


Operathg Condilioos--Telher Capacity


·A'f'RAP,lEASSEMBLY. ~', •


CONTROL CONTAINER AND EQUIPMENT' 7" -~.


VEHICLE EQUIPf,lENT AT AS STAtlDARO ~ • .


UMBIUCAL WINCH ' :. {_.. _.-


SchRIIng TItan 4 (Quantum 4) I Schilling Long-
Reach Orion (Quantum 3)
, x Sohilling Robotios Rigmaste,
1 X Electric oIw Posmon feedback
1 x Electric r:1w Posi~on feedback
1 litted as standard
1 fitted as standard
1 x Monoo::tlrome
1 xTritect> Super Seaklng DFS
1 xTritech Seaklng 701
1 X Novalech ST400 Slrobe


HydrNicaUy powered from extemaI power unit
safe Working Load 12000k1l


"3300m of 35mm dlame!er umbffic:al
Variable up to 50 melres per minule
Independent Emergency braking system
3600mm (L) x 2900 (!N) x 3200mm (H)
n,900kg r>ominaI with 3300m of umbiical installed
Local end remote tro<n Pilot control "\alien


Man;pulator


Grabber
Gamera Pan and Tm
Gamera Tilt
Colour Camara
Low 19lt Camera
Observation Camet8
Sonar
Bathymetric System
Emergency Flasher


Design Faclor
Umbilical
Line Speed
Braking
Dimensions
Weight


""'''"


Hy<!rauicalty powered !eleSc<lpic 'A.' frame rJw
umblfLCaI sheave, damped snubber and
rotating frame
12000kg


""""""700llmrn (1.) ,,4000 (W) x 10700mm (H. e<1!'Clerl)
Weight 2O,000kg nominal


1 x AM. 60g3mm (20ft.) ISO rated for Class 1
Division 2 (Zone II) operations
Ergonomic control desk panel with video wall,
Power Roam Integrated pawer room to house high
voIIage transfonner unIIs, control switch gear and
extemaI interfaces
1 x 440Vec, 60Hz, 3 PMlse main supply and 1 x
240Vac, 50/60Hz, 1 Phase auxiliary supply


Safe Working Load
o..slgn Faclor
Deployed Reach
Dimensions


PilotlCo-PJJot Control


Incoming Supplies


Control Conlalner
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Hallin


The, Qilasar Is the world's mosl compact hydraulio Work Class remotely operatad vehicle (ROV). Measuring just 1490mm by 1500mm by 2400mm, the
Qu.asal 'CO/ilpact is in:a class of Its own, particularly when comparing physical size 10 power ration. Filled as standard with a 92kW (125SHP) Curvetech hI"
draulic unit. the vehicle del""",," and outstanding 670 kgf forward I alllhrust performance.


The compact sila of the Quasar does not cr..-ush lis work c:apab1itles, as ~ wiI easiy perform 31 tasl<s oormaIIy associated with (T'(ICh 1af'9&'"vehides. In-
deed the Quasar provides alIlhe beneIij.s of II hydra;.'li<:vehicle in a padtBge size ramarty associated with tollay's heavy-duty electric; inspeclicn V<!hides. To
enhance the capabOlty or the Quasar,-n may bE. filled with purpose bu~lloo~ng skids weighing up to 1000 kg (He}in air). The vehide may be fitted with a
range of acoustic sensors to J>Ilrfqrrn precisions surveys and ~onduct salvage operatioM.


Deepwater operations are aided by the use cIa ccmpllm~-ntary top hallethermanagemenl system (T,MS), dasigrwd to mlll(imise the performaoDe oftha varn..
de ~ eliminating tile effllds 01 umbilicaIlhg and wsseI inotion. If necessary, !he vehicle may be ~ wiIhooI the TMS.


Built in ~ willJ)e Ialeslln~~.lional induslry s1a!1d~ds and ceflifiad fO/'zone·11 (Class 1 OMsioo 2) hazardous area OI"'",lions. the Quasao may be
aperaled on relatiVely sma~ vesseis of OPPortunity, fixed or floating plalfo;m,;. A IImat deal of Ih""llhl end allention to dela~ has !lane ,nto minlmisirig the re-
9ulred amounl of deck,space, whlle'al the same tima maximisi,r:>IIthe performance and ca'pablfityofthe entira system.







r.\Am PARTICUlARS,~ ~ .: . -'.~ •• VEHICLE EQUIPI,lENT FTTAS STANDARD \IIf. 7 .


REMOTELY OPERATEO VEHICLE • , " y -'


Remotely Operated Vehicle
Tether Management System
Controi Conlair>er
'A' Frame Assembly
l.Jmbijca/ Winch cJw Integraled Hymaulic Power Unit
WOfkshopiSpares Coolaner
ROV Mainleflance HydraurlC Deck CM


I x SChilling Robotics OrIon 7P
1 x SChfljjng Robotics Rigmaster
1 x Eleclric cJw Posiljon feedback
1 X Elactric cJw Position feedback
1 ClUedas standard
1 flUed as standard
I xM""odvom"
1 x Trilech Super Seakng DFS
1 x Triteeh seamg 701
1 OX NO\fatech ST400 Strobe


1 X A60. 483gmm (1611.)ISO rated tcr Class 1
Division 2 (Zone II) operations
Ergonomic controt desk panel with video wail
Integrated ~r room Ie house high voltage
lransformer un/ls, control $Wild! gear and
external nterfaces
1 x44OV",,- 60Hz, 3 Phase mail supply. 1 x
24OVac. 50160Hz, 1 Phase aUl<lliarysupply


Up 10 and Including Sea Slate 5 (31,1)
2000 metres sea water
250m of nellllal or 350m of heavy \ether, 400m
x27mm
8.5kW {11.4 Sl\aft Horu Power} as standard
,ooomm
Z275mm
2500kg
2000kg
5 x data chan~els pi,," 3 x video channels via
single mode fibre
1 OX Paroscicntific Digiquartt sensor
4 x 25l1'N lamps
2 x Monochrome camems


Hydraullcalty powered lrom buill in power unit
7000kg on botlom ~yer


"2250m of 35mm diameler umbiical
Average of 30 metres per mi'>ule
Independent Emergency brag,g system
27llOmm (L) x 2900 {W}x 3200mm (H)
20,OOOkg nominal with 2250m of umbUkal installed
Local and remote from Pllctcontrol stalion


Hydraulically powered 'A' frame C!W umbilical
sheave, damped snubber and rotating frame,-
"5590mm from main pivot
5200mm (Ll x 2700 (W) X 8795mm {H - ereded}
13,8ookg """,inal


Manipulalor
Grabber
Camera Pan and Tot
Cemera Tilt
Colour Camera
Low Ughl Camera
Observation camera",,",
Ba!hymetlic System
Emergll<\CYFlasher


Operating Conditions
Depth Rating
Tolher capacity


Pilot/Co-Pilot Control
Power Room


Control Container


TET!iER MANAGEMENT SYSTEM· < ~ ~'. l z;:~:r':'i"' .•o:i1 '- ••~ .•••


UMBILlCALWlNCH .', •• ' •• "f'" i "'~..,.~ "


Type


'A'FRAMEASSEMBLY , " , '"" ~...-; ••.~ y:."


CONTROL CONTAINER AND EQUIPMENT ~;- ••• ~~ ~-,;;,


Type
Safe Working Load
Desig~ Factor
Stora9" C3pac:ity


"'"'-"-Dimensions
Weight
Control


........,'-
""""""Height
InAlrWeighl
In Seawaler Weight
Telemetry


Safe Worlting Load
Design Fat10r


-"""..-Waigh!


Hamn Marine
200612007
SMD Hydrovision L1mlled
Lloyds Reglsterof Shipping
Designed in accordance wRh L10yds Lilling
Appliances in a Marine Environment
(Chapler3)
Certified for Class
·WoC to +4SoC


Up to and Including Sea Slate 6 (3g)
2000 metres sea water
92kW <125 Shall Horse Power) as standard
2000mm - 2400mm overa!"00,,,,,,
""""'"-,
Weight Ne\Jlral
670kgf
645kgf
460kgf
3.5 knots
2.5 knots2'_
160kg with manipulators filled
1000kg@3gatwoO<skidatlachmentpoints
4 ~ 300mm horizo~lal ar>d 2 ~ 300 ""rtical
hydraulic lhrusters
One intelligent, 7 station servo control with
thrusl"", 1&olaUon
One inteMigenl, 12 way bklireclional151lmin
proporliooal conlmf manifokl NG3.
6 x bkfndional solenoid valves chi cross reief I
pivot gauge and manual. Flow adjust on N8 porI$
!orgrnbber
6 x bl-direcliO<1alproportionai valves
Remote flow adjust from surface
Capability to frt One intelligent, 4 station
Bl-directlonal proportional control manifold NG6
Heading, Depth. Roll and A1~!u<le
±1.0 Degrees
:to.01%


''''''''''16 Xdata chaMels plus 8 x video chaooels Ilia
single mode fibre
Up to 6 x 250W lamps
Two inteiligeni. equipment pressure compensated
junction !lex for interfacing acoustic and third
party equipment


Ow."
Year Built
Builder
Class Soclely
Design StarKIard


Opernti:lg Enwonmenl
Opernting Ternpernhr8


Thruster Ct~ Manifold


Hydraulic Girl Manifold


Lighting
Equipmenllnterface


Hi·Flow Hydraulic
Control Manifold
AulO Functions


""- """"DeplhConlrol
A/titlIde Control
To:'emelry


Operaling Conditions
Depth Ra~ng
Hydraulic Power,-
W'""Height
In Air Walghl
In seawater
Fwd/Aft Bellard Pull
Lateral Bollard Pull
Vert~ Bo~ard Pull
Fwd/Aft Surfa"" Speed
Lalernl Surface S~
Vertical Surface Speed,,,,,..
Through Fmme Ufl
Propulsion


Etnall,info@hallinmanne.co.uk
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HEAVY DUTY WORK CLASS ROV


The Quantum from SMD uses knowledge gained from building the worlds most powerful
trenching ROVs to offer a Construction Class vehicle designed for those seeking an ultra
stable platform capable of operating in high current conditions. Designed to cope with
power intensive deepwater tasks, Quantum is the ultimate subsea construction and
survey tool.


Latest Curvetech ROVbuilding blocks used throughout


150HP & 200HP Power Pack Options


Up to 11OOkg Bollard Pull


124LPM Tooling Hydraulics


350kg Payload


SMD DVECSDigitaL Telemetry


HOTV& Gigabyte telemetry options


SMD AutoROV advanced controL modes; AutoHOLO ROVDP, AutoSTEP X, Y, Z,
AutoTRACK Waypoint Manager


Option for DriROV built-in ROVsimulator


;SMD understand that every customer is different and therefore have individual needs
from their systems. In order to meet our customer's specific requirements SMD can
customise the Quantum using our range of standard components to suit preference and
performance requirements.


Please contact us today to discuss a tailored Quantum system.







SPECIFICATIONS


.'; ;


Bollard Putt Standard Optional


Forward/aft 900kgf 1100kgf
lateral 900kgf 1100kgf
Vertical (up) 650kgf 900kgf


Surface Performance
Forward 3.2kn 3.5kn
Lateral 3.0kn 3.2kn
Vertical 2.0kn 2.5kn


Auto Functions Heading
Depth


Altitude
ROV DP


Thruster Configuration
Horizontal vectored 4x Curvetech 4x Curvetech


HTE 380SA HTE420BA
Vertical 4x CUivetech


HTE 30nSA


Hydraulic Power (Total) 150hp (110kW) 200hp
(150kW)


Isolated Tooling Power 58hp (43kW) 82hp (61kW)


ControL Cabin
Standard _.. 16ft12Oft, A60 ISO Zone II 3G


_SMD launch equipment including A-frames and winches
• Options for up to Sea State 7 operation
- Active or passive heave compensation
- Aramid/SWA umbilical choices


FOG, Gyro Compass
....... NS FOG


12 x 120Vac@250W
2 x 120Vac@400WHID


8 channels composite
(All with Focus and Zoom)


............... HDTV


SMD DVECS ROV Control Hardware
dual touchscreens


8 x 19" TFT Video Wall
Customer choice


Dual or single joystick control
HDTVvideo


380V-480Vac
3 phase 60Hz/50Hz


SMD Tophat, SMD Garage


Optional


Spare Hydraulic Channels
Standard 19 (15LPM), 4 (3SLPM), 1 (66LPM)
Optional 29 (1SLPM)


Video Capability
Standard


Optional ...
Gyro


Standard
Optional


lighting
Standard
Optional .


Camera pan/tilt
Standard 2 x EleclricJHyd
Optional... Additional units


Camera Tilt 1 x ElectricJHyd
Instrument Power 6.0kVA
Manipulator 1 x 7F (pos feedback heavy duty)
Grabber 1 x SF (rate, heavy duty)


Control System
Standard .


Incoming power supplies


TMS Control/Interface


:;;3500mm
S2000mrn
s20DOmm


4750kg


350kg


3000kg


1000kg


.. 500kg


............... ""' 3000msw
500,1000,200a,4000msw


Depth rating
Standard .
Optional .


Dimensions
Length ....
Width ..
Height '"


Weight in air (sId)
Payload " ..
Through Frame Lift


Aft IOU mounting
Side mounting


------- .


.5MD
Turblnla WorKs, Davyflank. T~1'~4191 23' 1222
WaLlsend, Tyne&Wear, F~.•.441'ii112:3&n44'"
NE2abUZ,Englat1d E!inf.plasnld_cQ.!J~ W'·NV~I~;:\'1I~r:n li K


-- - -
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GENERAL PURPOSE WORK CLASS ROV


The Quasar from SMD is for those who wish to have the current holding capability and
instrument interfaces of Quantum but in a smaller more agile package. Quasar is an
excellent all round performer capable of survey, construction and drill support
operations.


-'. . ~- - ,


Latest Curvetech ROV building blocks used throughout


100HP & 125HP Power Pack Options


Up to BOOkgBollard Pull


Optional 78LPM Tooling Hydraulics


250kg Payload


SMD DVECS DigitaL Telemetry


HDTV & Gigabyte telemetry options


SMD AutoROV advanced control modes; AutoHOlD ROVOP, AutoSTEP X. Y. Z.
AutoTRACK Waypoint Manager


Option for DriROV built-in ROVsimulator
~..,",'"


< -',' .-;;,


~SMD understand that every customer is different and therefore have individual needs
from their systems. In order to meet our customer's specific requirements SMD can
customise the Quasar using our range of standard components to suit preference and
performance requirements.


Please contact us today to discuss a tailored Quasar system.







SPECIFICATIONS
'. '-:':.;j - .


1 x ElectriclHyd .
2 x ElectriclHyd
1 x ElectriclHyd


4 channels composite
8 channels composite


HOTV


7 (15LPM), 1 (66LPM)
19 (15LPM), 4 (35LPM)


16f1J20ft, ABO ISO Zone II 3G


FOG, Gyro Compass
.................. NS FOG


3.6kW
6.0kW


1 x 7F (pos feedback heavy duty)
.............. 1 x SF (rate, heavy duty)


SMD DVECS ROV Control Hardware
dual touchscreens


8 x 19" TFT Video Wall
............... Customer choice


dual or single joystick control
380V-480Vac


3 phase 60Hz/50Hz
SMO Tophat, SMD Garage


Optional ...


Spare Hydraulic Channels
Standard .
Optional .


Video Capability
Standard
Optional _ .


Gyro
Standard
Optional .


lighting
Standard 6 x 250W, 110Vac


Optional ._ 12 x 250W, 110Vac
Camera pan/tilt


Standard
Optional .


Camera Tilt
Instrument Power


Standard .
Optional


ManipuLator
Grabber


Control Cabin
Standard .


Control System
Standard .


Incoming power supplies


TMSControl/Interface


::;3100mm
s1800mm
:s1800mm


3500kg


250kg


2000kg


500kg


3.2kn
3.0kn
2.0kn 2.2kn


Heading
Depth


Altitude
ROVDP


Standard Optional


800kgf
800kgf
400kgf 550kgf


. 3000msw
500, 1000,2000, 4000msw


4x Curvetech
HTE 380SA


2x Curvetech 3x Curvetech
HTE300BA HTE300BA


125hp (93kW) 100hp (75kW)


- 36hp (27kW)


Depth rating
Standard ..
Optional.


Dimensions
Length . .
Width . .
Height . .


Weight In air (std) . . .


Payload
Through Frame lift
Aft TaU mounting


Thruster Configuration
Horizontal vectored


Vertical


Hydraulic Power (Total!
Isolated Tooling Power


BoUard Pull
Forward/aft
Lateral
Vertical (up)


Surface Performance
Forward
Lateral
Vertical


Auto Functions


._~
- SMD launch equipment including A-frames and winches
- Active or passive heave compensation
- Aramid/SWA umbilical choices


" ~,-" ..-" "., ---,' .
5MD
"Jurblnla WO!'"Ks.Davy BaBic,. T~1"t.4191234 2122
Watlsetld.Tynf!&Wear, F~1"4l.1912-3'0444
NE23 OUZ,EIl!Jlal1d E'm101aSmd.cQ.uk W',,;•••~·.•' S"..,ll~CO l. f..


- -
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SMD - News


L __.j~
[~.~~i1!.eg~._ ::3
1..~!,,~~_i1Y~~r_._'"_, _~


CLICK TO ENLARGE


July 2010
SMD to supply Hallin Marine with Quantum XPs and new
Hanger LARS


SMD is pleased to announce a contract for supply of two
complete Quantum XP construction class ROV systems to
Hamn Marine. The two high specification systems include
Quantum XP 200hp ROVs, Tophat TMSs, umbilical winches
and vessel mounted control consoles. A new gantry launcher
will also be supplied for launching the systems from dedicated
ROV hangers. The gantries, designed and manufactured by
SMD, position the ROVrrrv1S stack far from the vessel edge
by utilizing a multistage telescoping action. The low profile,
top hung design maximizes the tool skid carrying capacity of
the ROV whilst leaving a clear floor area for maintenance.


The Quantum XP is SMO's flagship construction class ROV,
designed to undertake the most demanding construction, IRM
and survey tasks. The ROV boasts a multitude of spare high
flow hydraulic and Ethernet data channels and includes
SMO's ROV dynamic positioning system ~ AutoROV - as
standard_


Commentlng on the award, Mark Collins, Global ROV Sales
Manager at SMD said: "Hallin Marine has been an extremely
important long standing customer to SMD. This latest award -
for their ninth and tenth SMD system - demonstrates Hallin's
commitment to SMD's high quality Work Class vehicles. In
addition, the supply of specialist launch equipment further
demonstrates Hallin's confidence in SMD to engineer and
deliver a tailored solution when required".


SMD is one of the world's leading subsea engineering
companies designing and manufacturing Work Class ROVs,
trenching systems, subsea mining machines and tidal
generation devices. They have a worldwide customer base
operating in oil and gas, telecoms, mining, salvage,


Page 10f2
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renewables, defence and scientific markets, SMD has offices
in UK, USA and Singapore.


Hallin Marine's West division's managing director, Mike
Arnold, said: 'We are pleased to be working with SMD again
and we have worked closely with them to arrive at a neat and
well engineered solution.
'Having purchased their Quantums in the past we know they
are excellent high performance vehicles that have outstanding
reliability, and are more than happy to be using them again.'


For more information, please contact:


Mark Collins
Global Sales Manager - ROVs
Emai1: mark.collins@smd.co.uk
Tel: +44 (0)191 2342222
Fax: +44 (0)1912340444


< back


http://www.smd.co.uk/news/view.php?id=78 2/2/20tl
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Perry Slingsby Systems J Contact Us Page 1 of2


PERRY liILlNGlIBY SYSTEMS
l!IIAMEMbEROF THEnITON GROUP


.•., ". • • ,-' . _. 'f~'"


• HOME ~'JSSIONSTATH1ENT NEWS JOBOPPOIHUNITJES COfITAl-1 US
• - k


Contact, Us ooסס-------------------
Locations· Technical Support


From offices and agents around the globe, Perry Slingsby Systems offers a worldwide support network that is
available to customers 24 hours a day, 365 days a year. Production is carried out at our Kirkbymoorside facility,
near York, England, in a 48,000 sq. ft. plan!. Sales functions are conducted from the sales and service offices in
Houston, Texas, Aberdeen and Singapore.


Contact Perry Sflngsby Systems today for your most challenging deepwater missions.


locations


lngs Lane, Klrkbymoorside· UK
CUckhere to contact us using our onnne York Y062 6EZ UK
submission form. Tel: +44 (0) 1751431751


fax: +44 {OJ1751 431388
~map


Sales, TrIton Technology Centre
Woodburn Road
Blackburn Business Park
Blackburn Aberdeen AB21 OPS
Tel: +44 (0) 1224 798 030
fax: +44 (0) 1224 798 039
~map


'top of page


Technical Support


10642 West Little York, Ste 100 - USA
Houston. Texas 77041 USA
Tel: 00 +1 7133298230
Fax: 00 +1 713 329 8299
~map


38 Loyang Drive· SG
#01-03
Singapore 508960
Tel: +65 (0) 6576 43 00
Fax: +65 (0) 6576 43 09
~map


The Perry Slingsby Systems Customer SeNice Hotline is manned 24 hours a day, 365 days a year, to provide
comprehensive and uninterrupted technical support and emergency parts sales.


""''"''
UK: +44 (0) 7774 632114


USA: +15613461522


Singapore: +65 9663 8310


Parts Sates & Service;


http://www.perryslingsbysystems.com/contact.html 2/412011
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Perry Slingsby Systems IContact Us


Claire Newton - UK
Spares Coordinator
+44 (0) 1151 434 287· Direct Line
daire. nl.'wton@perrymail,oom


Melvyn Symonds _UK
Spares Sales
+44 (0) 1751 434 292 - Direct Line
melvyn.symOl1ds@f'Srrymail,com


Product & Technical Support


Paul Fletcher _ UK
TecIlnical Support Manager
+44 (0) 1751 434 224 - Direct Line
paul.netcher@perrymail.com


~topof page


sm Boswelf - USA
Parts Sales Manager
+1 713 329 8237_ O;rect Line
"15613098978 - Mobil••
biILboswell@perrymail.com


Karina Springs tun • USA
5eniol" Pam sales Speciali'l
+1 713 329 8244 - Direct Line
karina,springslun@perrymail.oom


Dave Van Epps - USA
Suppoll SeMceS Manager
+1 713 329 8232 - Oirect Line
dave.vanepps@perrymail.com


Una Hamed - Singepcl(e
Parts Sales Specia~sl
+6565764312· Dired Une
Lina,Hamed@perrymail.com


NishatAnsarl· Singapore
Parts Sales Specialist
+6565764314_ Direct Une
Nishat.Ansari@perrymail,corn


Frank Crlghtorl - Singapore
ProdUC\ Support SeNices Manager
+6S6S7S4311-DirectUne
rrank,crighlon@perrymail.com


Page 2 of2


Horne I Mission Statement I News I Job Opportunities I Contact Us
ROVs and Trenchers I Standard ToolinJ:l I Defence Systems I Deepwater Controls


Geotechnical & Seabed Systems 1Simulation I Deepwater Education I Support Services I Datasheets


C 20061 Perry Slingsby Systems I Triton
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~ ' ", -:t7t71?t--..,~-·· Heavy Duty Work Class ROV~'~ =~~~.~"!,,.:
. , ' ~-,~". . ._. -


• Depth Rating


". Power


• Through Frame Lift


• Control System


• Control Modes


• Payload Capacity


3600/4000 M'$W
,


,150.-250 HP


3000 kg


ICE 1loI Real Time 9ontrol System with Gb


Telemetry arid Graphical Diagnostics


Heading, Depth, Altitude and Auto Position TM


250-550 kg


www.perryslingsbysystems.com



http://www.perryslingsbysystems.com





.1100 kgf
1100 kgf


. 900 kgf
3000 kgf


Main Umbilical
~AnnoredJScifl


Surface Handling
~'A' Framel\l\linch to Gus'tamer specification


Control Cabin
-CertifiedlZone Rated


System Opt jam;


PoWer Distribution
·215 KVA Transfo~er forVehicle Hydraulics (1)
~.5 KVA Transfomier fo~ Vf~~icJe ElectronicS (1}
~15 KVA Transfonnerfor·TMS-HPU (1)
-2 KVA.Transf6nner forTMS 'Electronics (1)
-Ground fault detection circuits


...~Deck cable interface
-Ga, OL and currentlvollage sensor


.Conlrol. Console
-Advancea Console or Integrated Chair Control
-Video Wall (Four 40" LCD Monitors)
-Surface Communications
-Manipulator Control


Tether Management System
~Tophat or Garage
;350 Qr 650.m Tether' (Tophat)
~750- or 1d60"h:! Tet~er (Garage)


, Control _System, .,
. -Utilizes the evoluilot)B;iy l,GETMlriteg~ted Conlrol. Engine


-Fully redundant WindowS® bqsed HM! Computers
-Dedicated real-time contrOllers~' .
-Intuitive Graphic U.s€!.rInterface (G.UI)
-Adllanced graphical interactiveqiagnostics


,.-User configurable GUI' . _ ". .'._
-Ergonomic piloticO-pilofcontrol cOnsoles and touch screen
control interfaces
-4 x 40" HD Plasma video wall


Workskid$ .
-Survey &: Bathymetric suites
-Su~i.on ~lIe
-Variable Ballast
-j~tti;'gMogule ,


.. -Tool Intenace Module
-Telemetry .


3226mm
t803mm
2000c';;148 mm
3000-4QOO m
"4,900/5500 kg
250--550 kg
150~250


_4.x, 380mm 0
4.X'300 mm 0
'40 'deg_ p'erseco'nd ..
Automatic to ± 2.0 degree


. £5.0 degrees _,,-
- Automatic to ± 150 mm


Automafic to ± 150 rt.m.


"Interfaces For .. ,
.~Manipulator (Left/Right)
-Sonar
'-Hydraulic InterfaCes·
'-Eleclric'Toollnlerfaces


Dimensions
J:''ength: --
Width:
Height:
D~pth Rating:
Weight in Air:
Payload Capac[ty: _.
power P~l.~ (ShaftlHP)


, Thruster Horizontal:
, ..'Tliruster Vertical:
· T"uming Rate;
'Auto Heading Control:


PitCh and-Roll Control
Depth Control


',Altllude (;.bntr91 "
S,?lIard Pull (Nominalj
:-Forward:'


Lateral:
Vertical:


Through Frame Lift:


Standard Equipment
-Gyro/Fluxgate Compass
-Pitch/Roll S,ensor


:,cDigiquartz Depth
i-Doppler VeiocitY Log-ROV DP
-Auto Functions (HeadingiDeplhlAltiludeIPosition)


· -16 Station Proportional NG3 Main Manifold
:.,-14 Station pro'portional Thrusters Manifold,-6 spare functions
""12'Station Proportional Tooling Manifold, ':' ..


-50q y.,.att Iighls-qn dill1mi'ng circuits: available (5)
ClrCu~s xJ2 x 2?O w~tiJighls pet standard (6)


Telemetry .
- 'Realtime Video channel (S)


. -Sp.are Fiber Optic WilVe1engths (4 total)
· -Devoted Serial Chan~e!s for Gyro, Digiquertz
· -Standard surVey.interfaces 12 ( 8 x RS232 4 x RS485) _
, ,Various options up t'o 44 serial chan'riels' . .
-Voltage feedbaG!<' for input power a,nd all switching contro(s


'. -Current sensing on each chanrief .' .
.-1 Gb Ethernet ~uNey·mux. __ '_
-Various AC and DC s~nsorwith up·to 42 t:lOwer,channels.


Oa"", Sheet AOO'_351U118 Issue 2


The specification details are illustrative lor marketing purposes only. Actual equipment may be different as a resu~ of product
improvement or other reasons. Specific interface and pertormance information should be reconfirmed at time of order placement.
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• Depth Rating


• Power


• Through Frame lift


..~. ,Control ,System


• Payload Capacity


-3000/4000 m,


150 HP


3000 kg


Single Mode,


Fiber Optic PC Based


300 kg


--'.'
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1100 kgf
1100kgf
11'30 kgf


. 3000 kg


3000mm
1856mm


~~8~j1~~~~m
4400 kg
350 kg
100/150 ShaftHP
4x380mm0
4x305mm0


Dimensions
Length
vVidth: -


, Height:
Depth Rating:


· -Weight in Air:
Payload Capacity:
Power Pack:


'\hrusters Horizontal:
: Thrusters Vertical:


Bollard Pull (Nominal)
Forward:
Lateral:


,vertical (up):
Lift Capacity:


Standard Fit
-Gyro/Fluxgate Compass
-Pilch/Roll Sensor
-Digiquartz Depth Ga.uge
~Auto Functions (HeadingfDepthiAltitudeiPosition)
:.deneral Function Valve Pack (10 Function)
-lighting Syslem (3000 ,Y>'attstotal)'
-poppler Veloc!ty Lo~ger~ROV DF'


Interfaces For
·-Manipulator (Left/Right)


' .. -Sonar . ,
· "Hydraulic Tool lnteiface:s'


· Telemetry
· -Real-time Video Channels (8)
" -Spare FTberOptiC.ln~erfac~, Card 810\(2) ,
'; -Customer Sole.nold V§llve Drivers' (Pre-wired): (9)


-Customer Digitaf ouf(e)
-Customer Dig~alln (~)


", -Customer Analog Out (8) ..' '.
. :"Customer An,,!og In (~) ,:,"" , " ,


-Full Duplex RS232 @115pbs Data Cl"!annels (M
-FullfHalf Duplex RS48S!4221232 @11qpbc Channels (4) .
-Vollage meters for input po••••.er and all'switcl)ing controls'-
-.Auto Fiber, S~itch to Spare Fiber':.


Pdwer Distribution
-140 KVA Trarisformerfor Vehide Hydraulics (1)
-6.5 KVA Tran!!former for Vehicle Electronics (1)
-7.5 KVA TransformerforTMS-HPU (1),
~Ground Fault Detectio'n Circuits '


·-Deck Cable Interlace


Dab Sheet AOOi-350-0S5Isstie 4


Available Equipment
Four Function Thruster Manifold (proportional valves) (2)
Ten Function Auxiliary Valve Manifolds (2).
High Flow Proportional Hydraulic Manifold
500 watt lights on dimming circuits available (6)
Circuits w/2x250 watt lights per standard (6)"
Pan andJ1ll- Standard (1)
High Accuracy Sensor, 0.1% over full scale for depth'
control (auto depth) and depth determination '
Pressurelflow Control Manif61d
Hi9!1 Flow Proportional Hydraulic Manifold.


SYSTEM OPTIONS
-Main Umbilical
-Armored/Soft
-Surface Handling
~'A' Frame/Crane System., .
-Winch 10Customer SpeCification
-COntrol Cabin '
-Certified/Zone Rated
-Control Console
·2 to 5 Bay Ergonomically Designed
-Graph IcsNision/Sonar' Monitors.
-Viqeo Overlay/Switching/Recording,
'-Surface Commimications .
-Manipulator Control
-Tether Management System
-rophat or Garage
:.e35 Meters Tether (Tophat)
-75Q Meters Tether (Garage)
-;300014000 Meters Depth Rating
-Workskids
~SuNey &.Bathymetric suites
-Suction Pile
-Variable Bairast-
-Jetting Module .
-Tool lnterfa~' Module"


" .'


The specification details are illustrative for marketing purposes only. Actual equipment may be different as a result of product
improvement or other reasons. Specific interface and performance infonnation should be reconfirmed at lime of order placement.
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Trilon@XlR (Medium-Duty Work Class)
The Tritoo- XLR is designed to provide a "medium-duly, work-class solution" for applications in the
75HP to 125HP range. Building upon Triton XLX, the XLR offers a common design basis with common
components. Triton XlR offers an economical opUon for applications such as diver support, drill support,
trenching support, or supporting Triton XLX operations.


TXLR features:
• 25HP auxiliary system
• Tooling manifold
• Survey system
• Fully integrated with the next-generation Type IV TMS
• Graphical diagnostics within the ICE conlrol system


The Triton XLR is available ill either a 3,000 or 4,DOO-meter version, both having a 150kg payload, dependlllg
on configuration and the capacity tor a 1,OOOkgwork package interiaca.


Triton" XlS
With over 60 systems delivered and a proven history in reliability and efficiency. the Triton- XLS is currently
the world's most successful, advanced work-class ROV. Building on the success of the Triton series, the XLS
incorporales more thrusl, payload and space; features that clients have been quick to capitalize on.


All components and controls are proven PSS or Triton- designs, with their inherent reliability and
robustness. Eight high-performance thrusters (four vertical and four Immontal) provide symmetrical thrust
in all directions. With the highest standard payload of 250kg wet weight (with standard equipment and
manipulators installed) and the largest inside frame volume, the Triton XLS can carry more sensors and
tooling than ever before. The control system features additional serialllO (eight channels, expandable to 16)
and video (eight Channels) for more sensors and cameras in a single canister design.


The 3,OOOkglifting capability of the Triton XLS provides the platform for a wide variety of loa ling modules,
including fhe most advanced pipeline connection systems and trenching skids. The vehicle is equipped with all
the power delivery, instrumentation and telemetry management systems to supporttumkey construction
operations in virtually any water depth.


Outline Vehicle Specifications
ROV Systems


General
Depth Rating (msw)
Power (StiP)
Payload Capacity (kg)
Vehicle Size & Weighl
Width (mm)
Length (mm)
Height (mm)
Vehicle Weight (kg)
Through Fran·leUlt (kg)
Bollard Pull & Thru:slers
Fo!W<lrd {kgf}
Lateral (k·gf)
Vertical (Up) (kgf). ,.
Thrusters Horizonlill (mm)
Thrusters Vertical (mm)
System Infrastructure
Conlrol Cabin
Telemetry ,
Camera Interlaces
Ughting Interfaces
Subsurface Handling
Surface Handling


Triton- XLX Pilot ChaifS


• • "
. .. , , .


. .~
=


TRITON'" XLX TRITON'" XLR TRITON" XLS


3,000-4,000 3,000-4,000 3,000-4,000
150-250 75-125 100-150
2SD-SSD 15a 250


1,B03 1,350 1,77B
3,.226 2,490 3,300


2,000/2,140· 1,600/1,720 1,940
4,BOO/5,500 '. 2,6~~~o090 4,~DO/5,200


3,000 3,000


1,100 620 950
UOO 62a 950
9aO 475 1,040


4x3BO 4x300 4x380
4,300 2x300 4 x 300·


~ CertitiedJZone Rated ~
1 Single Mode I


8+ 8 8
12x250W 8x250W 12 x 250W
n.1S1Cage TMS/CageJGarage TMS/Cage


"AD-frame/Crane SystemlWinch to Customer Specilfcation
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iTECHNOdAN, • Submarine rescue ~first
response"


• Equipment salvage


• Cutting, lifting, survey


• Subsea investigations


• Compact & powerful


• Commercial standard


• Interface to all underwater
survey equipment


• Station-keeping in 3 knot
currents


Triton XLR in 3000m configuration


Depth Rating


Power


Through Fr~me Lift


~onu:ol System


Control Modes


F?a'yloadCapacity


2oo0! 3000 I 4000 msw


125 hp


2000 kg with option for 3000 kg ,


ICETld Real Time Control Systed\ with.8Hz
Optical Link, Ethemet Telemetry and Graphical
Diagnostics '. . .


Headip9, Depth, Altitude and A~to Pos~lon T>.l


150 kg with option' for 250 kg. . , ,


www.perryslingsbysystems.com
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The IROV delivering
ELSS pods to a DISSUB


PSS suction foot option -
Effective grip on smooth hulls - one


of many standard tools available


,.',


"'.


50Hz S'upply- ,
>740 ~gf
>740 kg" "
>500 1 745 kgf


5o'Hz:supply
3.5 knots .
2.6/3.3 knots


2500 mm (including manipulators)
1700rnm
1700 mm (2000rn 9ptlonj
2900 - 3600 kg
150,kg (250 J<g option)
2000 kgf (3000 kgf option)·
125 hp (shaft) ,
4x380mm0
Sox380mm0
± 2.0 degrees
'± 5.0 degrees
± 150 inm
± 150 mm


60Hz supply
>850 kgf
>850 kgf
>565/850 kgf


60Hz supply
3.7 knots
2.8/3.5 knots


, .surface Speed (Nominal)
Forward:
-Vertic;:ll:


'Standarq Eqt.'ipmEmt. ,
-Near 8.IT (1),C.olour Zoom, (1), Rxed SfW (1) C.ameras
-Tritech Super SeaKing ~cinar and SCU '..,
-Tijtech Intelligen't Gyro Compass incl. Pitch & Roll Sensing
-Digiq~ariZ ~epth,:S'ensor . . .' ,
-Aula FunCtions (Heading; Depth, Allitude, Auto Position)
-6 x 250~AC light (Dimmable'in Pairs) " "
-HydrauTIC Pan &. TIft Unit
-12 Station Maih Manifold,15lpm DCV orBlpm Proportional DCV
"'Piloted Hi-Flow Tooling Manifold, 2 off 80 Ipm tooling outlets
-7. Function Manipulator (Right)
-5 FunctlQn Grabber (Left)


~;~~~t~~~~;~~:e~eo~~tzi~ ~~~~rc~~~~~:I{8j
cTotal Channels:' Serial (18)'-Switched Power. (16)
-Dedicated' SerIal & Power Chan~els. fOLG"yro, Digiquartz.


'AltimeterIDVl., Sonar, Manip, Responder Trigger, Manifolds~. .. .
Control$ystem .' . :'
~UtiJizes'the revolutionary ICE"';' Int.egrat~d control engine
-Intuitive Graphic User Interface (GUt)
.yideo Wall (2 x 40· HD l~D M?nltorsr. .


Dimensions
Length:


· \/Vidth:
Height
lJYeight in Air:
Payload Capacity:


• Through Frame Uft
power Pack:
Thruster Horizontal:


", Thruster Verti~al:
'Aulo Heading ControJ:
Auto Pitch and Roll ConlTol:
Auto Depth Control:


· Auio Altitude Contra!:


Bollard Pull'(NOminal)
Forward:
lateral:


..Vertical:


Main Umbilical
·ArmouredlSoft


Surface Handling , " .
-'~' Frame/Crane Syslem, and \Ninchto,Cusf?,me~, spec:.iflcatio~ ,


Tether Management System
·-Top-hat or Garage types
--440m dia. 35mm or 750m dia, 27mm Tether (Type 4 TMS)


[ROV configured with an ultra
compact surface handling system


For air transport worldwide
(example of NATO JROV)


o-a\a Shee\: A001·35Q-094 Issue 1


Thespecificationdetailsare ~kJsl1alivefor mar1letingpurposesonly,Actualequipmentmay bedifferentas a resuRof product improvementor other reasons.
SpecifiCinterfaceand performanceinformationshould be reconfirmedat timeof orderplac:emenl.
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Sub Atlantic - Electric ROV Systems, Thrusters & Components Page 1 of 1


A
1sub-Atlantic


Powerful things come
in small packages ....


HOME


ABOUT


EMPLOYMENT


PRODUClS


EXHlalTIONS


DISTRI9UTORS


CONTACT US


CUSTOMER SURVEY


LATEST NEWS


S"I>-Allantk Win~ Mol jor Contract
ft>t Ludlng Eurnp""n Seiortifio
PrnWol


World leading ROVmanul3C1.Ur"r
SlIb·AllanlicLtd h •• won. ""ntract
10 ""pply a Com,net'" ROV 'V'lem
I", ,<>enlffil: ",."arch ,n I ""01
"""tJ'l;'$I 0'Ie( Elm~Iion. .•.


Record _k I"...Sub-Atlonti<: lid
a~ s,,1e. top E2.Smilllon
Sul>-Allanllclid has •.••tted or<lers
for "''' olOctric ",molo/y """,,,'@d
",,~i<le(ROV) 'ystem, wlU1li"a
dill.,enl ,"lorn'liMal "",Ion,.,.,
during on unp,.."..<k?"t~dwe@!<ot
sales a<:lillil, ..•.


About sub-Atlantic
Since our fonnatiM in 1997. Sub·Mantlc l..imjtl>dhIs enlerged as the markellMder in the desi!ln
and rnanufaclure 01 ~ 10 me<Iillmsizl>dEleclric ROV Systems;wj lIlso ROV ThnlSlen and
~lS !!Ial are used in !he monufaclun! 01 hydra!lk _·class ROVs.


we have ad'1iewd Ihis "",Iued posilion llIrough a rTixlure ollnn""",tion. determination aOll hard
".,ork, blll nlore 00. tistening to our customers and lfansloling their needs back into our products.


S"I>-Atlantic ploduclS are "bout Rell"bility and SilTlpllclty,prolJidirlg to our Customer, Ihe mean~
to mirtimlse operaUonaJ cosls and ma>imise profiL Our new MOIlicanar"ldComanChe are selling
""'" SIandan:Is in eIecIrIc ROV perfQrmanc.e. The 3000 V<ll1S.400 Hertz lranSlTliSs;on system
allows It'1e$l!\"ehicles IC>operate 0_ wry long. but :>mal diameter _. The C<!mDnche has
t>eefl SIJllPlie<lin a 6.000 metre 120.000 _ <XlfII"JOlra!ioo.


OUr Hydreurtc Thruster • .ales are testimony to lIleir i"'rformance and reliabitity. being supplifJd to
the va.t majority 01 Wori<-Cta;" ROVbuild; around the World.


We a", iocated in the Un~e<IKingdom in the Clly 01 Aberdeen whiCh is regerded a. Europe·. Oil
InduSlly captlal. located in a modem. purpose bu~t maoolaauringl.cillly. we are in a prime
Iocalicln 10 suwort our No<th sea ~ and support 0lJ' lfItemalioMl ~ ttvcuoh- 0lJ'


~",,"de ""II"""01dislribUI«s aro:lseMoeS c:enlres.


?RODUCTQUICK FIND


NEW Products


ROV Comparison.•.~
nu.j<>.~~
r.loIlle.n
S~p.' Mohawlc
Coon.neM


T~e, Management Systems
T_r MI, ••••_nl Syslorn •
Ca!lll TI'I'" sm, 1, l & 1


Th"",IR",
Hyt!r.~li~ TllnJSl1'''


Br"'bleos DC EIc<lrl~
Ttru,l.r.
B'uohle •• AC Elo<lfJ<
T1l"'steno


Tb",oters Guams


Hydrauij~ Produ«.
IIy<nullc P""", Unit _15--ZS0
~
Hyd","lic P."...., Unll-l.3 Kw


Val".., P,el< fHPU Combined
a SI.tTon Sotenoid
Ge~ •• j Funoticn Valve Pack
SorotoVu.-e PIck _. Station
Compensalors - 17oc.c. l7l1ee.
&.Occ&17O/locc
Ccrns>c<J_IR6se •..•ciT- 13_5~.
Dtrt;' Oil P.<k (IHPUj


Pan & Till Uni15
Pan & Tlil I1nit· UVd<and
11DV~<
Rot.lo.- I Tilt I1nit • 24 Vde
Rotale< AetuatIlf ·14 V<Ic• >0
NOlI Tcrq •••


Conlrol Sy~l"m •
•~bCAN ·Avallablot"
I1pgrade 10 Co",.nehe and
MoIl! •• n Syolomo


~
f,tOj4Vl


<x»
COMAN(HE "'"MOHlCAH -MOHAWK


+++
mVAlo


Tooling ~nd Ac"""""rie<;
IhnlpJI-rto< Skids
To"l"" Tool Skkls
Pipeline Su ••e1 Skid.
Cloanlng I Manlpul.loc SkidS
CI•• nlnQ 6ru'hc.· 440 Va<,
300 Vdo .nd GODVdC


~DPS~-
Coj:yfl'lhtQ ~Q1!lSutlA!bnllcLl<I ~.I Statement
Web Deslgn!ly Hamplon A•• octa'.' & pow.re<Jby H,mptOfl Site Mnn'g.r


http://www .sub-atlantic. co. ukl about 2/4/20 II
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- . --- ---------- --------


~Two 7 Function Work-Class Manipulator ~Seven 100 kg! I 220 Ibf Bru,hless
Capability DC Thrusters using Statorshield™


" 2,000 /l,OOO /6,000 Metre (6,500 / 10,000/ Technology
20,000 Feet) Depth Ratings ~Auto-Functions


s lOOOYolt,400 Hz Power System ~Up to 250 kg /550 Ib, Payload


" long, Small Diameter, Low DragTether " Multiple Video Channels
Capability ~Multi-Sensor Interface


D 15 kW /20 HP Hydraulic Power Unit " Deep Uve Boat or TMS Operation
~ 12 or 16 Station GFYP " New SubCan ™ Control System


Comanche incorporates a funy electric, seven thruster propulsion system, configured to provide high thrust and
lifting capability. Jt uses a 3000 Volt, 400 Hz powel" transmission system from surface to ROV resulting In a small
tether, main lift cable and Jaunch/recovery system. This transmission system makes it particularly suited for long
tether excursions and deep Iive-boating operations. Comanche is equipped with additional power sources to allow
the use of a 15 kW /20 hp hydraulic power unit for running tools and work skids and for rig support imel'vention
tasks. When compared with hydraulic work-class systems, the Comanche provides important customer benefits
with regard to capital and operational expendiUlre, s.implicity of use and requires Jess deck space.


Comanche (2S Feb 200B)


www.sub-atlantic.com
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The Comanche can be free-flown in 'live
boating'mode or with our cage type TMS
systems (see TMS data sheet), The small
diameter tether allows long cable excursions.


Compact Control
Surface equipment consists 3 units


l'" Surface Control Unit (SCU)
Ii Hand Control Unit (HCU)
o PDU (Power Distribution Unit).


The SCU is generally supplied as a portable
flight case system. Alternatively, the 8U x 19"
rack mount control module can besupplied
loose for fitting into customers own control


co'"


The HCU (top), SCU (left) and PDU (right) are
compactforoperation in small control spaces.
Thethree units are linked by interconnecting
cables with plugs and sockets


~
~1sub-Atlantic


~


Comanche System Specification
ROV General Specification
Depth Raling 2000 msw (6560 fsw ) stand(lrd (deeper options)


Payload [2000msw exc.manipulators) 185kg (410 Ib)standard to 250k9 (551 Ibs)lead ballast
Height " "."._..... " " " " " 1250 mm (49_2in.)
length "__. .__",,..,, . . .__ ..2100 mm [82.7ln.1
Wo,, 1300mm(51.2inJ


Mass in Air (2OOOmsw) based on 185 kg (410 lbl P<l}'Ioad- 1130 kg (249(1lb)


Max..ThruS1@OKnotswithzerovoltagelosses:
Forward .."" "" " "......... . 225 kgf (496lbfl
Reverse._ _.•__.._.__ _ __._ ..__..__ .._.225 kgf (496lbf)
LateraJ 225 kgf{496fbf)
Vertical . . up to 225 kgf(496lbf)


Max..VelocitylOperational (llfTent (zero tether excursion):
Forward.... . "" " "........ ." " "" _ 1.5 m/s (3_0KtJ
Reverse.__..__ ._ .._._. . ".._. __ " " _ 15 mls (3.0Kt)
LateraJ . 125 m/s (25 Kt)
VerticaL . 0.75 mls (15 Kt)


Tuming Rare_ _ 120Degrees per Second (approx)
ROV Power Requirements _ 440Vac 3ph 50/60 Hz35 kVA
Thrusters__ .. ..__.__._.. 7 Total,4 vectored horizonals and 3 verticals
Pan& TIItUnll:. l x Electric Heavy Duty
Tilt Unit l x ElecuicHeavy Duty


Auxiliary Hydraulic Syslem _.._ __ " _...4 kW (53 HP)or 15kW (20HP)optklns
Valve Pack _ "",, ".." " 12or 16 SMlon General FunctJonValve Pack
Manipulator 1_. . . .._Orion 7-Functlon with Rate01 Proportional Control
Manipulator 2 Orion 40r 7-function RateControl
ROVControi System 5ubCcn


Frame "",, Polypropylene with aluminiUm alloy central load frame


Surface Equipment GenEral Specification
scu
Height .................................................• . _ ".._..........•...•...355 mm (14.0 in.)
Width __ .•......._._.H._ ..__ ~....• __.•. _._._._. ._ .....•..•. .._ _ " .483 mm (19.0 In.)
Depth_. .__._._. .". .__.~__ •__ ._._. __ 450 mm (17 .7 In.)


Mass._ •._.. ._.. .._ _. .•_ __.__._.__. ~.... ~ . 12 kg (27 Ib)


SCU Power Requirements _ _ _220/240Vae 50/60 Hz 2 kVA


HeU
HeighL ._. .... . . ._._._160 mm (6.3 inJ


Width . ._. . . ~. . . •... ._. ._480 mm (18.9 In.)


Depth.............. ...._ .•.•...._._..•......_..•._•....•..•.230 mm (9.1 In.)


Mass............ . _ 1.5 kg (3Ib)


TPU
Height._._. __.__ . . ._. __ .6S0 mm (25.6 in.)


Width _ _._ __.._._._... ...__ ~.•._ ._........•__.._ 630 mm (24.8 In.)


Depth _ . _505 mm (19.9 In.)


Mass _ _ _ _..~.~......•.•..•.._ " ~..•........~..•....._.._ {approx.)SO kg (330 Ib)


Tether and Main lift Cable Dimensions
Tether (standard). .__ ._._.__._. ._.__ ._._..__. 255 mm 11.0 in. diameter


Main Lift Umbilical (standard 3000Volt sY5tem) __ 25.5 mm I 1.0 in. diameter


WWw.SUb-atfantic.con;j
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110 PCB 2
1 offRS4851RS232 to 1 152a/) 8<lud.
I offRS232to 1/521HJ8<lud.
2 off CAN (COmmU •••.Area Nelwork) to 1M bit/ •.
16 off relay outputs, SPOT. NO. NC, C, 250VAC
to Samp$,
16 off anaJague Inputs, +/-IOVDC,ll-SVDCrof!wa'"
.electnble, 12 bI! resoItItian.
5V<lJpplyra IA.


over
voltage.
reverse
voltage
and over
cur-
rent. This is
achieved by utiIsing
transient voltage suppressors,
fuses. self healing ruses and internally
protected high side drivers.
Hub PCB
I offEthemet 101IOOBo",T.
I offRS485IRS232 to 1/5200 8<lud.
4 offRS232 to 115200 8<lud.
3 off CAN (Contrt>UerAre<o Netw<lrl<) to 1M bit!.
4 off <wit~h-able power "h"nnel •• 8 ""'I'" e<Jch,
to 24VDC.
IsoI<rte-<Zblegn>und faul! ~
Singte "m rute erro.


monitored for each of the main control
system PCBs.


Robust, Flexible and
Compact Electronics
The subsea part of the control sYHem
consists of three stacked PCBs that are
expandable to increase capacity. The ba-
sic stack provides the following capacity:


The printed drcuit boards (PCB) are
protected on all ".~,
110 from ~ ~


/lopes I
I offRS485IRS232 to 115200 8<lud..
Ioff RS232 to /15200 Baud.
2 aft CAN (Contrt>lIer Area Network) to 1M bM.
12 off "nalogue outpUl', +f-IQVDC@+1-5m", 16
bit resolution.
24 off diglMl outpuu.24VDC@ 1 amp. high <ide
driver, m<lJrimum 20 amps..
4 aff.oJid ••.~ relay outputs, +I-ISVDC ond high
Imped"n"e,IOOmA.
8 off analogue inputs, +/_1 OVDC, O-SVDC software
.eJeaable, 12 bit resolution.
/6 off digit<rJ inputs, contact dosure 10 octiv<Ite.
5V -",pplyto /00mA


Common to all PCBs
Up!O /6 Jumper .e!eaabl" addre-..
Vo!toge ~UlTen! and tempercrtW"l! feedb<rd<.
Ai; <he """"""nicalion, pow",and I/O channels-are
over voitoge and ewer ~u""nt ptutectO!1:i


feedback such as heading, pitch. roll, etc.
are displayed on a 17 inch touch screen
monitor. The touch screen also enables
the opes-ator to access setup and diag-
nostic information relating to the inner
workings of the control system. The
GUI pages are arranged in a hierarchical
order with the top page providing the
'day to day' control ofthe ROY. The top
page displays various alarm information
for rapid fault diagnosis of the control
system sub-assemblies and components.
Diagnostic information from each con-
trol sub-system, ROV,TM5 and Suriace
can aiso be accessed from this page.


Simple. IntuitiVe Control GUI
The topside graphical user interlace and
the hardware controller are designed
in such a way as to enable the operator
to control the ROY in the simplest and
most effective manner. ROV control


SubCan ™ Control System
Comanche deliveries from 2008 will in-
clude our newest technology SubCan ™
control system.


The statuS of the surface and sub-sea
communication can be monitored from
certain GUI pages. At the most detailed
level. information regarding the control
sr-;tem health is available on various GUI
pages. For example the individual volt-
ages. currents and temperatures can be


Subsea thrusters are prone to water
entering through the shaft.sealsand causing
short c1rcultfailure of the stator windings
. 5tatorshield TMtechnologyeliminates this


problem by the introduction of an internal
sealed diaphragm located between the
rotor and stator, creating two separate
isolated and sealed volumes (Rotor cavity
and Stator cavity). Water cannot reach the
stator and eJectronic.sthrough the shaft seal
preventing a catastrophic failuredue to shaft
seal leakage. Operation can continue until
the machine is recovered when the rotor
cavity can be flushed, seals replaced and
refilled with oil


StatorshieldTH Technology
Equates to Reliability


Comanche uses a 7 thrusterconfigurotion
to provide maximum horizontal and vertical
lifting capability,


• 4 x SPE250 horizontal thrusters in
a 45 degree vectored configuration
producing very high all round thrust.


III 3xSPE250vertic:althrusters,2veetored
outward at front to clear the vehicle
lower deck (leaving itfree of cut -outs
inway of tools and skids) and a singIe
pitch thruster atthe rearto counteract
manipulator loading effects.


ReliableThrusters


Sub_
Atlant;~'.
SPE250 h;gh_
""U"bility brushlen DC Ihrun"r develops 100
kef (220 IbO of <t<rti~thr\lrt in bolh dirt><;tions. It
ir>c<>l'p<>r<lte,our unique 'SI<1tarshle IdTMtechnology
th"t ailaws the thruster to ~<lntinue working in Ihe
e •••nt of W<lter ingre« past the <haft •••01.


A1sub-Atlantic
~ www.sub-atlantic.com
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The Sub-CAN control system is a
modular design based around the multi-
drop network CAN (Controller Area
Network). Modules can be added or
taken ~way depending upon the control
system requirements; providing commo-
nality of parts and spares.


Robust Communication Link
Communic.lItion between the topsides
software and the main sub-sea control
system PCB employs a 16 bit eRC
(cyclic redundancy check) to ensure
maximum robustness of communicated
instructions and
feedback.


Increased Diagnostic
Feedback
The Sub-CAN control system provides
diagnostic feedback of voltage, current
and temperature on each individual con-
trol system PCB as well as ground fault
detection on both high and low voltages,
enabling r3pid fault finding.


Orion 1Ror7P


cam-"...r:aand SonaJ' Monitors


TYPICAL COMANCHE SYSTEM LAYOUT
Showing Basic Equipment


Transformer "" •••••.Unit


"'"


taunm & Reeavery System


"""


Tdh9r M"nl>gem"nt
SYlitem TI-lS


~
~ .1sub-AtlantlC


www.sub·atlantic.com
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Fibre Optic Telemetry
SumcelROV communication is via a Fo-
cal 907plus telemetry module. This fibre
optic module incorporates 4 x video, 4
x RS233 and 2 x RS4BS for transmission
through a single firbe. Ethernet, Eel
and other various telemetry interfaces
are also available. Additional modules
can be added to increase capability.


Electronics Pod
All the main vehicle electwnics are
housed in a single 3.000 metre I 10,000
feet rated pressure pod with electrical
and fibre connectors fitted on one of
the end caps. The internal electron-
ics rack is fitted to the end cap and is
quickly removable for fast access.


Survey Pod
Comanche can be supplied with a
survey pod which allows easy internc-
ing of multiple sensors to the ROV. The
survey pod includes multiple electrical
connectors fOI"RS232, RS48S and power.
The pod is generally configured to suit
specific customer requirements.


Lighting
•• 4off25o-Watthalogenlamps,dimmer


controlled on 2 circuits with a fast
access lamp fuse pod.


l'l" AdditionailightingsuchasH1Dcanbe
provided.


Camera Facilities
s Tilt unit.
II Pan &Tilt Unit.
e 3 - simultaneous video channels per


telemetry module.


Junction Box
• A dedicated junctIon box is provided


for the fast re-termination of the
tether.


Vehicle Power Outlet
lil The transformer box provides a 600


Vdc power outlet to drive external
equipment up to 715 kW (20 hp).


Ii Optional drive pod can be supplied to
drive ac motors.


Frame
II High impact resistance & buoyant


polypropylene.
1'1 Centralloadframeinaluminiumalloy


~
~1sub-Atlantic


suitableforollmanipulatorloadingsand
through-frame-lift of 0.7 5 Tonnes


II Optional bullet for live-boating.


Buoyancy
G Fourseparatemoduleswithdosedcell


micro-spheres,
ill Rated 2000 msw (6560 fsw).
It Optionsto6000msw/19,680fsw.


Hydraulic System
Comanche can be supplied with either
a 4kW/S.4HP or IS kWf20HP hydaulic
systems with 12 or 16 station valve
packs.


12 Stati"o General Fundlon Valve Pock.


Manipulators
The frame is designed to accept 2 x
Schilling Orion manipulators. generally
configured with 1 x 7-Furll::tion propor_
tional or rate arm and I x 4-Function
rate grabber.


Surface Equipment


SCU(SurfuceControl Unit)
l.'l 2 off 15"TFT Colour monitors
::J light dimmers
1II Automaticdepth,headingandaftitude


controls
III Tether/Umbilical turns counter
" Video overlay system
• Earth leakage protection system
HCU(Hand Control Unit)
<;l 2 Xcontrol joysticks
• ught dimmer controls
II CameraandTiltcontrols
• Digital switches
iJ Auto-function control
" Joystick trims
• Thruster power trims
II 1M5 tether pay in/out
PDU(Power Distribution Unit)
II Power inverter and filtering
fI 3000Volt transformer


• line insulation current monitor
• Deck cable entry gland


Tether
III TheComancheusesan21 mm/0.83


in. diameter tether. A larger neutral
tether is also available.


Main Lift Umbilical
• Sub-Atlantic ROVs use a common


25.5 mm /1.0 in. diameterumbirical
suitableforallouropenframevehicles,
simplifyingsparesandinterchangeability
between systems.


Sensors & Equipment
The Comanche ROVsystem willsupport a
range of sensors and equipment, typically:-
III Cameras, Sonar's, Oceanographic


Sensors,
1:1 Work class hydraulic manipulators
lil Tool SkIds, survey skids, hydraulic


powerunitsto 15 kW/20hp,torque
tools,.


Tether Management System
Available in threesizes, Sub-Atlantic's cage
type TMSis reknown in the industry for
ruggedness, reliabilityand simplicity.
If Size 3 suitable for Comanche
II 500 metres capacity of 21 mm


diameter tether
II Stainlesssteelte!escopK:frameallowing


underslung tool skids on ROV
iI Fully electric, single drive motor
Referto Cage TyPeTMSdata sheet.


launch & Recovery Systems
and Control Cabins
"" Launch and recovery systems can


be supplied to different depth
requirements and formats.


tl Various sIzes and configurations
available


I'J A60 and Zoned specifications


www.sub-atlantic.com


Comanche (25 Feb 2008) Page 5



http://www.sub-atlantic.com





REFER TO DATA SHEET FOR
SPECIFICATION DETAIlS
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The ~ detail. are iII~ (or marlcetingp"l'f>OS"~oniy.Actu,,/ equipment may be different; as " result ,,(product
impt<no'em"",t 01'<Jth.,r f'e<>«>f>S. 5pKific interface and petform= infcnnatioll shot&d be /"lICDnfimlftl at time of order p"'cem~l1t.


~
~1sub-Atlantic


Sub-Athntic Ltd. Woodb"m Road. Blackburn Busin<;>ssPark, Blackburn,Aberdeen. AB21 OPS.UK
T: +44 1224798660 F: +44 1224 798661 E, sales@sub-adantic.co.uk


Sub-Adanticlllc. I0642 West Uttle York.Suite 100, HOUSlOll,TX 7704' -40 14-USA
T: + I 713 329 8730 F: + I 713 329 8299 E: sales@sub-aclandc.com
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EXHIBIT 8


List of Eni's subsidiaries for year 2009


Subsidiary


EXPLORATION & PRODUCTION


I:ni Angola SpA
Eni Ell5l Africa SpA
Eni Media Oriente SpA
Eni Mediterranea Idrocarburi SpA
Eni Timor Lestc SpA
Ieoc SpA
SocictllAdriatiea Idroearburi SpA
Societll Ioniea Gas SpA
Societ:i Oleodotti Meridionali - SOM SpA
Societil. Padana Energia SpA
Societll. Petrolifera ltaliana SpA
Tecnomare - Socicta pcr 10 Sviluppo dclle Tecnologie Marinc SpA
AgipCaspian Sea BY
Agip Energy and Natural Resources (Nigcria) Ltd
Agip Karachaganak BY
Agip Oil Ecuador BY
Burrcn Energy (Bcrmuda) Ltd
Bum:n Energy Congo Ltd
Burren Energy (Egypt) Ltd
Burren Energy India Ltd
Burren Energy Ltd
Burren Energy Pic
Burren Energy (Services) Ltd
Burren Resources Petroleum Ltd
Burren Shakti Ltd
Eni AEP Ltd
Eni Algeria Exploration BY
Eni Algeria Ltd Sarl
Eni Algeria Production BY
Eni AmbalatLtd
Eni America Ltd
Eni Angola Exploration BY
Eni Angola Production BY
Eni Australia BY
Eni Australia LId
Eni BB Petroleum lne
Eni Bukai Ltd
Eni Bulungan BY
[ni Canada Holding Ltd
Eni CBM Lid
Eni China BY
Eni Congo Holding BY
Eni Congo SA
Eni Croatia BY
Eni Daci6n BY
Eni Denmark BY
Eni ElginlFranklin Ltd
Eni Energy Ltd (in liquidation)
Eni Energy Russia BY
Eni Gabon SA
Eni Ganal Lid
Eni Gas & Power LNG AustraliaBV
Eni Ghana Exploration and Production Ltd


E-9


Country
of Incorporation


Italy
Italy
Italy
italy
Italy
Italy
Italy
Italy
Italy
Italy


'''',Italy
Nelherlands
Nigeria
Netherlands
Netherlands
BelTTluda
British Yirgin Islands
UK
UK
Cyprus
UK
UK
Bermuda
Bermuda
UK
Netherlands
Luxembourg
Netherlands
UK
USA
Netherlands
Netherlands
Netherlands
UK
USA
UK
Netherlands
Canada
UK
Netherlands
Netherlands
Congo
Netherlands
Netherlands
Netherlands
UK
UK
Netherlands


G""'"UK
Netherlands
Ghana


Eni's share
ofnel profit ('Yo)


100.00
100.00
100.00
100.00
100.00
10000
100,00
100,00
7000


100.00
99.96


100.00
100.00
100.00
100.00
100.00
100.00
10000
10000
100,00
100,00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100,00
100,00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100,00
100,00
100,00
10000
100.00
100.00
100.00
99.96


100.00
100.00
100.00







Eni Hewett Lid
Eni India Lid
Eni Indonesia Ltd
Eni International NA NY Sari
Eni Investments Pic
Eni Iran BY
Eni Iraq BY
Eni Ireland BY
Eni JPDA 03-13 Lid
Eni IPDA 06-105 Ply Ltd
Eni Krueng Mane Ltd
Eni Lll5mo Pic
Eni LNS Lid
Eni Mali BY
Eni Marketing lnc
Eni MHH Ltd (in liquidation)
tlli Middle East BV
Eni Middle East Ltd
Eni MaG Ltd (in liquidation)
Eni Morocco BY
Eni Muam Bakal! BY
Eni Norge AS
Eni North Africa BY
Eni Oil Algeria Ltd
Eni Oil do Brasil SA
Eni Oil & Gas Ine
Eni Oil Holdings BY
Eni Pakislan Ltd
Eni Pakistan (M) Ltd Sari
Eni Papalang Ltd
Eni Petroleum Co Ine
Eni Petroleum US Lie
Eni PetroRllSsia BY
Eni Popodi Lid
Eni Rapak LId
Eni ResOllTCes Ltd
Eni TNS Lid
Eni Transportation Ltd
Eni Trinidad and Tobago Ltd
Eni TTO Lid
Eni Tunisia BEK BV
Eni Tunisia BV
Eni UFL Lid
Eni UHL Lid
Eni UKCS Lid
Eni UK Holding Pic
Eni UK Ltd
Eni ULT Lid
Eni ULX Lid
Eni USA Gas Marketing Lie
Eni USA lnc
Eni US Operating Co lne
Sni Venezuela BV
Eni West Timor Ltd
Eni Yemen Lid (ex Burren Energy (Yemen) Ltd)
First Calgary Petroleums LP
First Calgwy Petroleums LId
First Calgwy Petroleums Parmer Co ULC
First Calgary Peuoleums UK Ltd
Hinduslan Oil Exploration Co Lid
looe Exploration BY
looc Production BY
Lasmo Sanga Sanga LId


UK 100.00
UK 100.00
UK 100.00
Luxembourg 100,00
UK 10000
Netherlands 100,00
Netherlands 100,00
Netherlands 100.00
UK 100,00
Australia 100.00
UK 100.00
UK 100.00
UK 100.00
Netherlands 100.00
USA 100.00
UK 100.00
Netherlands 100.00
UK 100.00
UK 100.00
Netherlands 100,00
Nelherl ands 100.00
Norway 100.00
Netherl ands 100.00
UK 100.00
Brazil 100.00
USA 100.00
Netherlands 100.00
UK 100.00
Luxembourg 100,00


UK 100.00
USA 100,00


USA 10000
Netherlands 100,00


UK 100,00


UK 100.00
UK 100.00
UK 100.00
UK 100.00
Trinidad & Tobago 100,00
UK 100.00
Netherlands 100,00
Netherlands 100.00
UK 100,00
UK 100,00
UK 100.00
UK 100.00


UK 100.00
UK 100.00
UK 100.00
USA 100.00
USA 100.00
USA 100.00
Netherlands 100.00
UK 100,00
UK 100.00
USA 100,00
Canada 100.00
Canada 100_00


UK 100.00
India 47_18
Netherlands 100_00
Netherlands 100.00
Bermuda 100.00
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Nigerian Agip Exploration Ltd
Nigerian Agip Oil Co ltd
000 'Eni Encrghia'


GAS & POWER


Acqua Campania SpA
Compagnia Napoletana di Jf1uminazione e Scaldamento col Gas SpA
Eni Gas & Power Belgium SpA
Eni Gas Transport Deutschland SpA
Eni Hellas SpA
EniPower Mantova SpA
EniPower SpA
GNl [talia SpA
LNG Shipping SpA
Scacom SpA
Snam Rete Gas SpA
Socicta EniPower Ferrarn Sri
Soeietl1ltallana per il Gas pA
Stoe<:aggi Gas Ilalia SpA· Stogit SpA
Toscana Energia Clienti SpA
Travagliato Energill Srl
Adriaplin Podjctje za distribucijo 7.emeljskcga plina doo Ljubljana
Distribuidora de Gas Cuyana SA
Distrigas NV
Distri RE SA
Eni Gas & Power Belgium SA
Eni Gas & Power GmbH
Eni Gas Transport GmbH
Eni Gas Transpon International SA
Eni G&P France BY
Eni G&P Trading BY
FinpipcG[E
Gas Brasiliano Distribuidora SA
GreenSlream BV
Invcrsora de Gas CuyanaSA
Societe de Finanecment el de Participation SA
Societe de Service du Garoduc Transtunisien SA . Sergw. SA
Societe pour la Constntclion du Gazoduc Transtunisien SA - Scogat SA
Tigaz-Dso ftlldgweloszt6 kft
Tigitz Tiszilnrnli Gazszolgl1ltat6 Zil.rtkorOcn MGk6d0 Reszvenytliroas<ig
Translin SA
Trans Tuni5ian Pipeline Co Lid


REFfNING & MARKETING


Costiero Oas Livomo SpA
Ecofucl SpA
Eni Fuel Nord SpA (ex AgipFuel Nord SpA)
Eni Rete oi[&nonoil SpA (ex Agip Rete SpA)
Eni Trading & Shipping SpA
Petrolig SrI
Petroven Sri
Raffineria di Oela SpA
Agip AlIStria GmbH
Agip Ceska Republika Sro
Agip Deutsch[and OmbH
Agip Lubricantes SA
Agip Romania Sri
Agip Schmienechnik OmbH
Agip Slovenija doo
American Agip Co Inc


E- II


Nigeria
Nigeria
Russia


Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Slovenia
Argentina
Belgium
Luxembourg
Belgium
Germany
Germany
Swiv:.erland
Netherlands
Netherlands
Belgium
Brazil
Netherlands
Argentina
Belgium
Tunisia
Tunisia
Hungary
Hungary
Be[gium
Channel Islands


Italy
Italy
Italy
[taly
Italy
Italy
Italy
lIaly
Austria
Czech Republic
Germany
Argentina
Romania
Germany
Slovenia
USA


100_00
100.00
100.00


31.98
55.40


100.00
100.00
100.00
86.50


100.00
55.51


[00.00
100.00
5557
51.00
55.57
55.57


[00.00
10000
51.00
45.60


100_00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
63.33


100.00
75,()0
76.00


100.00
66.67


100.00
50.08
50,08


100.00
100.00


65,00
100.00
100.00
100.00
100,00
7000
68,00


100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00







Eni Benelux BV (ex Agip Benelux BV)
Eni Ecuador SA (ex Agip Ecuador SA)
Eni France SAri (ex Agip Franl;C SAri)
Eni Hungaria Zn (ex Agip HungariaZrt)
Eni lbena SLU (ex Agip Iberia SLU)
Eni Oil Ceska Repuhlika STO(ex Agip Oil Ceskil Republika STO)
Eni Oil Siovensko Spol STO(ex Agip Oil Slovensko Spol Sro)
Eni Siovensko Spol STO(ex Agip Siovensko Spol STO)
Eni Suisse SA (ex Agip Suisse SA)
Eni Trading & Shipping BV
Eni Trading & Shipping lne
Esain SA


PE·rROCHEMICALS


Polimen Europa SpA
Dunastyr POliSl:tiTOIgyirt6 Zlirtkoroen Mukodo Reszvenytfusasag
Polimen Europa Benelux SA
Pohmen EUTOpaFrancc SAS
Polimeri Europa GmbH
Polimeri Europa Iberica SA
Polimen Europa UK Ltd


ENGINEERING & CONSTRUCrJON


Intermare Sarda SpA
Saipcm Energy Services SpA
Saipcm SpA
Servi;o;lEnergia !lalia SpA (ex Saipem Energy TtaJia SpA)
Snarnprogeni Chiyoda SAS di Saipem SpA
Andromeda Consultoda Teeniea e ReprescntayOes Ltda
BOSCONGO SA
80S Inveslment Lid
BOS· VIE Ltd
Entreprise Nouvelle Marcellin SA
ER SAI Caspian Contmctor LIe
ERS . Equipment Rental & Services BV
European Marine Contractors lid (in liquidation)
European Marine Investments LId (in liquidation)
European Maritime Commerce B V
Global Petroprojects Services AG
Klllran-K L1c
Moss Maritime AS
Moss Maritime Inc
Moss Offshore AS
North Caspian Service Co
Petrcx SA
Petromar Lda
PT Saipem Indonesia
Saigut SA De Cv
Saimexicana SA De Cv
Saipem America [nc
Saipem Asia Sdn Bhd
Saipem (Beijing) Technical Services Co Ltd
Saipem Contracting Algerie SpA
Saipem Contracting (Nigeria) Ltd
Saipem Discoverer Inve~t SAri (ex Frigstad Discoverer [nvest ltd)
Saipent do Brasil ServiitOs de Petroleo Ltda
Saipem Drilling Co Private LId (ex Saipem Aban Drilling Co Private Ltd)
Saipem Holding France SAS
Saip~m India Projects LId
Saipem International BV
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Netherlands
Ecuador
F=~
Hungary
Spain
Czech Republic
Slovakia
Slovakia
Switzerland
Netherlands
USA
Ecuador


Italy
Hungary
Belgium
France
Germany
Spain
UK


Italy
Italy
Ilaly
Italy


'Wy
Brazil
Congo
UK
UK
France
Kazakhstan
Netherlands
UK
UK
Netherlands
Switzcrland
Russia
Norway
USA
Norway
Kazakhstan
Poro
Angola
Indonesia
Mexico
Mexico
USA
Malaysia
China
Algeria
Nigeria
Luxembourg
Brazil
India
France
India
Netherlands


100.00
100.00
100.00
100.00
100,00
100.00
100.00
100.00
100.00
100.00
100.00
100.00


100.00
100.00
100.00
100,00
100.00
100.00
100.00


43,48
43,48
43.48
·H48
43.44
43.48
43.48
43.48
43,48
43.48
21.74
43.48
43.48
43.48
43.48
43,48
43,48
43.48
43.48
43.48
43.48
43.48
30.44
43.48
43.48
43.48
43.48
43.48
43.48
43,48
4259
43.48
43.48
43.48
43.48
43.48
43.48







Saipem Luxembourg SA
Saipem (Malaysia) Sdn Bhd
Saipcm Maritime Asset Management Luxembourg Sari
Saipem Mediteran Usluge doo
Saipem Misr for Petroleum Services SAE
Saipem (Nigeria) Ltd
Saipcm Perfurao;6es e COrlStruo;i)eSPetroliferas Unipessoal Lda
Saipem (portugal) Comereio Maritima. Soeiedade Unipessoal Lda
Saipem (portugal) - Gestilo de Partieipa<;tles SOPS Soeiedade Unipessoal SA
Saipem SA
Saipcm Services Mexico SA De Cv
Saipem Services SA
Saipem Singapore Pte Ltd
Saipem UK Ltd
Saipem Ukraine LIe
SAS Port de Tanger
Saudi Arabian Saipem Lid
Sigurd Ro.ek AG
Snarnprogetti Canada Ine
Snamprogetti Engi~eering BV
Snamprogetti France Sari
Snamprogetti Ltd
Snamprogetti Lummus Gas Ltd
Snanlprogetti Netherlands BV
Snamprogetti Romania Sri
Snarnprogel1i Saudi Arabia Co Ltd LIe
Societe de Construction d'Oleoducs Sne
Sofresid Engineering SA
Sofresid SA
Sonsub AS
Sonsub International Pty l.td
Sonsub Ltd (in liquidation)
Star GulfFZ Co
Varisal - Servi~os de Consultudoriu e Marketing Unipessoal Lda
(ex Varisal- Servi(fOs de Consultudoria e Marketing Lda)


OTHER ACTIVITIES


Ing. Luigi Conti Yecchi SpA
Syndiai SpA - Altiviti DiversifieD!C


CORPORATE AND FINANCIAL COMPANIES


Luxembourg
Malaysia
Luxembourg
Croatia
Egypt
Nigeria
Portugal
Ponugal
POrtugal
France
Mexico
Belgium
Singapore
UK
Ukraine
France
Saudi Arabia
Swil7;eriand
Canada
Netherlands
France
UK
Malta
Netherlands
Romania
Saudi Arabia
France
France
France
Norway
Australia
UK
United Arab Emirates


Ponugal


Italy
Italy


43.48
11.99
43.48
43.48
43,48
38,88
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43,48
26.09
43.48
43.48
43.48
43.48
43.48
43.05
43.48
43.48
43.48
4].48
43.48
43.48
43.48
43.48
43.48
43.48


43.48


100.00
100,00


Agenzia Giornalistica halia SpA
Eni Administration & Financial Service SpA
(ex Soeieta Finanziamenti Idrocurburi - Sofid - SpA)
Eni Corporate University SpA
EniServizi SpA
Senaotoring SpA
Servi?j Aerei SpA
Banque Eni SA
Eni Coordination Center SA
Eni f'inance USI\ lne
Eni Insurance LId
Eni International BY
Eni International Resources LId
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Italy 100.00


haly 99.62
Italy 100.00
Italy 100.00
Italy 48.81
Italy 100.00
Belgium 100.00
Belgium 10000
USA 100,00
Ireland 100.00
Netherlands 100.00
UK 100.00
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SUBSEA'


Mark McPherson
Jennifer Williams


Sonsub


he newly developed Innovator Leviathan
is Sonsub's most powerful heavy ""'urn
class ROV to date. providing high lev-
els of power and control for deepwater
operations.


In 2007, Sonsub, the subsea division of
Saipem, announced that the first of these new-
build. 2S0-hp (l86--kW) ReVs would be deliv-
ered by the end oftlle year, adding to the com-
pany's worldwide fleet of over 60 vehicles.


The first three units have since been de-
ployed on Saipem's IRM vessel ~ Ctmdks
and the ROY support vessel HaS MystiqIa
in the Gulf of Mexico, with one vehicle also
perfomling bask platform drill support for a
major operator. Afurther t;vo followed in 2008
onboard the Sonsub multi-purpose subsea
construction vessels Nmmll1uJ Cutlll7" and Bour-
/xm Pearl, operating in the North Atlantic and
Meditemnean regions, with a sixth on its way
to SaJpem's newplough support and construc-
tion vessel Far Samstm which was due to be
launched in the second quarter of this year.


These new generation systems have been
built in Houston under the guidance of Son-
sub's research and development team in Ven-
ice, Italy, and with special features driven by
the Aberdeen and Stavanger divisions. They
have undergone four months of engineering
and three mouths of configuration testing,
and are designed to operate continuously de-
spite harsh weather, high current, or extend-
ed dive conditions, while retaining the estab-
lished advantages oIthe Innovatorclass.


With an upgrade to 250 hp dual-sI1aftelec-
tric motor, the J1l1lOVaWr LetJiat!lan is capable
of delivering high levels of power through
seven hydraulic thrusters - four 17-m. (43-
em) horizontal and three 15-in. (38-on) ver-
tical - allowing the ROY to operate in cur-
rents of up to 4.5 knots. Enhanced control
for harsh operating conditions is facilitated
by mechanical thruster repositioning provid-
ing 30",45", or 600 thrust angle with respect
to the fore-aft vehicle axis, while the vertical
thrusters also have pitch and roll controL


Orner fearores include a stare-cf-the-art
heavy weather launch and recovery system
(lARS), and a new, fully electric umbilical


Sonsub's Innovaror Levlalhan.


winch incorporating active heave compensa-
tion. Ths provides the capability to launch
and recover the vehicles in higher sea states
than would previously have been considered
with the 11l7lQlltI!QT ISO, along with higher
speed deployment to working depth (up to
120mis, or 393 ftls) and safer docking with
the tether management system (TMS).


Being electric as opposed to hydraulic,
the winches also run more quietly than the
previous systems, making deck Operations
safer as wen as healthier, with the new A-
frame allowing secure deployment from a
higher freeboard.


Finally, inside the control VaIl the ROYin-
terface is upgraded to include a touch screen
human-machiue-interface (HMI), providing a
higher level of ergonomics for the pilots,


According to Sonsub operations manager
John Ewen, "The overall design enhances
the operating capability of the ROY system
and allows safer operation when working at
the higher end of the allowable weather pa-


rameters."
Acting as a 3mble work platform for ail


of Sonsub's future subsea intervention and
support systems, the 11l1UllX1tCT LevioJhalI has
many other operational and control features
to help minimize subsea downtime,


111is new level of ROV capability has al·
lowed the BourIJon Pearl to operate recently
in what was Sonsub's most northerly work
site to date, performing electromagnetic
offshore exploration for PetroMarker in the
Barents Sea from a base in Hammerfest in
northern Norway. Sonsub AS General Man-
ager Mark Underl>ill says: "With increased
activity north of Hammer fest, it is important
to have heavy weather capability on our ves-
sels to maintain productivity, even during the
summer months in the Barents sea where
we can experience hostile conditions."


The Sonsub ROY newbuild program is
committed to producing 20 additional Inno-
vator systems, including the new Ltviathall,
aver the next few years. 0
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Saipem - Vessels - Innovator 250


•
,nnl saipem


Innovator 250
January 18, 2010; h 12:00


Heavy duty work ROV with heavy weather LARS


Dimensions:


Height 213 em, Width 163 em, Length 345 em


Power:


250 HP electric motor


Depth rating:
3,000 m


© 2010 Saipem S.p.A. - A subsidiary ofEni S.p.A. - Taxpayer's code and VAT number 00825790157
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Sonsub - Company Information and Contact Details Page I of3


Is.~~~~ang.!IaJl~_a
Powolredby Coog!e-Translate


Home Directory Product5 Books Information


Companies A to Z Manufacturers Distribytors Consuitants


Screen Printing Business
Business in a box. Low cost set up high profit business. Free DVD www.Priota.com


Back OneRequest QuoteAdd CompanyEm"il Friend


Ads by Google


Sonsub
Tern Place, Denmore Road - Bridge of Don, Aberdeen
AB238JX


UNITED KINGDOM
PH: 44 (1224) 843434
Fax: 44 (1224) 843435
Emai!: enoujries@sonsub.co,uk
ClJck here to visit Sonsub Website or Request Quote or Further Informatioo


Visit Website _. Request Quote


Ads by Google


Bulk Wholesale Liquidator
Internet's Largest Uquidator Buy and Sell Wholesale Items www.liguidation.com


Services information


Primary activity
Device/Component Manufacturer
Remotely operated vehicle


Company Background


Sonsub is a worldwIde leading provider of subsea construction servIces to the offshore 011and gas industry
and a fully Integrated division of the Salpem Group. With design and manufacturing facilities in Houston
(USA) and Venice (Italy), we have the ability to completely develop and build our own systems, including
Innovator heavy work class ROVs, providing a maximum 250hp in water depths of up to 4,OOOm.


8 Top


Back One


http://www.azorobotics.com/Suppliers.asp?SupplierID=718 2/4/2011
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Saipem - Vessels - Innovator


'"
- .IIL saipem


Innovator
January ]7, 2010: h 12:00


Heavy duty work ROV


Dimensions:
Height 195 cm, Width 152 em, Length 297 cm


Power:
200 HP electric motor, 150 total shaft output dual motor


Depth rating:
3,000 m


© 2010 Saipem S.p.A. - A 5ubsidiary of Eni S.p.A. - Taxpayer'5 code and VAT number 00825790157
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Company Overview Page 1 of2


Home Company Products Clients Contact Admin


\!~.,


HSEQ


-._-


Careers Game


T
Company Overview


otal Marine Technology is a privately owned and operated West Australian Company situated at
our premises in Bibra Lake Westem Australia. The Company was formed in 1999 to provide Work
Class Remotely Operated Vehicles (ROY's) designed specifically for the offshore drilling and
production industry. Total Marine Technology currently employees over sixty (60) personnel


offshore and eighteen (18) shore based staff to provIde all the necessary support and systems to our
offshore operations.


Our organisation is the only company manufacturing and operating ROV's in Australia and New Zealand.
Our state of the art manufacturing and repair facility is able to support the companies operations with spare
parts and back up units that is the envy of ourcompetltors. Our philosophy is simple, the people that
manufacture the ROV also operate so our crews are not only highly trained In operating the vehicles, they
also understand how the systems work.


As the Nomad Class ROV was designed and manufactured in house we are able to offer vehicles purposely
bullt for drilling that have proven to be more reliable and cost efficient. We are leading the industry with our
technology in drlU support and production units and with our extensive research and development program
we will continue to develop our systems.


Our ROV manufacturing and operation team has been together for the last 16 years and have built some 12
work class ROYs that have worked in many of the countries in Asia, from China to New Zealand and
Australia. For most of this year, we have operated on several Diamond Offshore rigs including the "Ocean
Bounty", "Ocean Epoch", "Atwood Falcon", "Sedco 703" and the "000 Sung".


With our proven track record and our experience with the Nomad ROV in the drilling industry we are able to
provide a first class service to your organisation.


Total Marine Technology@2010
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Nomad


Home Company Products Clients Contact Admin HSEQ


Page 10f4


Careers Game


ROV System,


!


~ Nomad Images I


it Shipping Size and Weight Manffest I


"Nomad SpE!cifications .


ROV General


jOepth Rating '1500 Meters
Length 2.5 Meters
Width 1.6 Meters
Height (Drill Support Mode) 2.4 Meters---_._-
Weight (Drill Support 2,800 KgsMode)
Payload 1000 Kg
Frame Uft 13500 Kgs


. Propulsion


http://www.bntrov.com.au/nomad.html 2/4/2011
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Nomad Page 2 of 4


Forward
Astern
Vertical Up / Down
ILateral


1000 Kg
1000 Kg
1000 Kg
1000 Kg


Camera and Sensor Package


o to 380 Celcius


2000 Watts (Available)
Instrumentation Camera -CCD
Camera
Arm Camera - CCD Camera
Arm Camera - CCD Camera
Pan and TIlt Camera - Semi low
UghV Zoom Camera
Tooiing Camera - CCD Camera


Top Down View Camera - CCD
Camera
Imaglnex a81A


Camera 1


Lights -6


Camera 5


Camera 5


Camera 2
camera 3


camera 4


Sonar System
Water
Temperature
Flux gate compass and gyro
Cement detector
probe 0-2000 Meter (MSW)


Arms -


Schilling


Port Manipulator
Starboard Manipulator
Grabber


Option
a Function (TMD
a Function (TMT)
2 Function (TMT


Clump Weight


Winch (line pull) 8000 Kgs


Winch (drum capacity) ~~ters


Clump Weight 500 Kgs


Tools to Assist Drilling


• Ax Ring Tool
• Guide Wire


Cutter


• Guide Post
Cutter


• Dredge
• Rig Floor


Monitor


Control Van I Workshop


ri.e~gth-"
Width
Height
Weight
Zone One


6.1 Meters
2.4 Meters
2.75 Meters
5000 Kgs
Standard


http://www.tmtrov.com.aulnomad.htrnl 2/4120 II
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Nomad


Launch & Recovery System


Over ther Side Hydraulic A-Frame Fixed Rig
Sliding Door


Equipment Description


I
The Nomad (work class) ROVsystem has the following
information that defines the current system configuration.
Many other tooling options are available upon request.


Page 3 of4


System Includes


1-
0 150 Horsepower ROVrated to 2000


MSW
0 Deck Winch with rendundant


HPU,with fibre optic, armoured
umbilical,


0 Main winch able to be fully
operated in local or remote mode


0 2x VHS digital recorders and lx
DVD recorder


0 4x monitors in ROVcontrol room
for viewing ROVand deck activity


0 lx Drm Floor monitor
0 2x Deck cameras for the tARS and


winch area
• TMT Full matrix Video Switching


System
0 Fibre Optic Video and data


transmission in main umbilical with
a 3rd party interface


0 High-resolution color camera (pan
and tilt mounted) (Flys eye)


0 3x Color PencilCameras deployed
on flying leads around the ROV


0 2x Manipulator mounted, color
cameras


0 Imaglnex 881-A High resoiution
scanning sonar


0 Precision Instruments depth gauge
0 KVH Digital Heading Sensor (with


Dinsmore magnetic heading sensor
back-up


0 Auto depth / Auto heading,
temperature sensor with fulltime
batheymetry display


0 2 x 8-function rate feed
manipulators


0 1 x 2-function grabber
0 Hydraulic cutter for wire rope (up


to 1" diameter)
0 Hydraulic cutter for fibre rope (up


to 1" diameter)
0 8" dredge / jet pump
0 AX/VX Ring gasket replacement


tooling
0 Hydraulic rotary


grinder/cutter/buffer
0 Controi Van (Zone Rated)
0 Maintenance area at back of


control shack with bulkhead
seperation


0 Complete inventory of system
spares including tether


0 Mechanical and electronics tools


http://www.tmtrov.com.au/nomad.html 2/4/2011
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Nomad


and test equipment
• Rig Harmonised power conditioned


electrical supply
• T3 manipulator deployment platter
• Ix Hydraulic 2 pass hot stab set


rated to 2500psi


Total Marine Technology@2010


http://www.tmtrov.com.au/nomad.html
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SPECIFICATIONS


Gasket Ring Tool


Guide Wire Cutter
•• 0 __ ••• __ • _. ~ __


Guide Post Cutter...... _---_.-. " .. __ ..
Mini Dredge I Megga Dfgga. - -- ..-


Rig Floor Monitor....-.-. - ...
Smart Torque Tool


Plate Handling Tool


Smart Level


CP Probe


3~OOkgs


800 kgs


3500 kgs


1.6 metres


2.0 Metres


3000 metres


2.0 metres


., --.of


~,--~- ~ - _IWS:""~""---'J
Depth Rating


Length


Width


~~ifl~_tJDriJ_~~~pp_o~ ~~?_~)__
WeightJDrilJ .S.upport Mode)


p'ayl.oad.
Frame Lift


~onflitu~ina~!Jeployment !,!~tte~s X 3


Grabber 2 Function (TMl)


0.042 metres


2000 metres


3.5 metres


2.5 metres


3.1 metres


25'
74 kw


Umbilical Diameter


Drum Capacity


Length


Width


Height


Weight. One!200.0m umbilical)


Dual VSD Electric Drive


~:"']l:=j:':;;;;~··r;-TI
y.:_ngt~._ _ 6.1 metres


Width 2.4 metres


Height 2.75 metres


MGM 15000 kgs


Zone One Standard


Workshop Integrated


~.::.:. - :.::J
Ii .-


1000 kg


1O.~0.kg


.~~~q__k9
800 kg


Hi 'poW~!.LE~ ~ Halog~n.
16x Multidrop HD Colour


Var. Zoom + Focus


Imaginex


Hard disk & DVD


_mas;; ' •••


Forward


Astern


Port I Starboard


Vertical Up I Down


Lights


Cameras


Sonar System


Video Recorder


Winch (line pull).-' .._ ..
Winch (drum capacity)


SRPS WeiQ~t


150 Horse Power


80~?kQs
50 metres


500k~s
Over the Side Hydraulic A-Frame


Dynacoll


TMS
Fixed Rig Sliding Door


•••A. SapuraCrest
T'" Petroleum


Total Marine Technology Pty Ltd


Fa ',' 1894116522 www.tmtrov.com.e.u
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'------------------- -'"---


•-


OVERVIEW


Electric Winch
Fully redundant dual electric drive winch.


Manipulators
Extra z-function for all 3 manipulators, plus permanent 2-function
grabber. Titan 4 (8f+ 1z), Hercules (7f+ 1z) and Rigmaster (5f+ 1z)
manipulators provided with on-shore backup units and full service
workshop.


Tooling Interface
High flow tooling ports with controllable pressure and flow. Wide
range of off the shelf tooling, including: combo plate handling!
smart torque tools, smart/standard torque tools, gasket installation
and removal tool, rope and wire cutters, water-blasters, mini
dredge/megga digga, Imenco latch release, hal-stabs, 50t linear
override, chain camera, intensifier, scrubbers and cleaners.


FEATURES
Hydraulic Accumu!ator


HPU failsafe that allows the ROV 10 disengage the sub, finalise
tooling functions and slow arms in the event of hydraulic power loss.


Seabed Reference Positioning System (SRPS)
Increases visibility by eliminating the need for vertical thll./st near
the ocean floor. The ROV can use the SRPS for precise vertical
positioning and for heavy lift assistance.


Nodal Electronic Architecture
Expandable RS485 control network with a range of quick-change
PCB's for different applications. PC independent failsafe master
controller.


ZO' Control Van I Workshop
Most compact deck footprint for heavy work class ROV with
integrated workshop, control cabin and electrical compartment.


The Typhoon is a 150HP heavy work class ROV with 3000m depth
rating. It has been designed by ROV operators for ROV operators
with an emphasis on retiabHity, easy maintenance, low cost and ease
of use. Compared to other ROV's in its class, the Typhoon has a
number of unique features.


Instrumentation
Smart leve!, metrology scanner, ph meter, densitometer,
soil sampler, x-ray NDT, ultrasonic NOT and hydrophone.


Total Marine Technology Pty Ltd


/ A sapuraCrest
....-" Petroleum


M \'
9' t .'


•• """,1/1 II
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Nomad Navigator


Home Company Products Clients Contact Admin HSEQ


Page 1 of4


Careers Game


mNavigator Images I


"ShiPping Size and Weight Manifest I


Ii1IROV HighliQhtS]


Na'"igator Specifications'
ROV General


Depth Rating 1600/3000 Meters
Length 11.2 Meters
Wjdth 10.95 Meters
Height (Free Swimmer) !1.2 Meters
~l~ht (Free Swimmer) ~g
II-l"';nh+ Il"vt- ••:. Th •."ct-", •.) h 'l:<l M",t-o. •.c


htto://www.tmtrov.com.au/nomadnav.html 2/312011
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Nomad Navigator Page 2 of4


r.::====--------c;;:-----l Winl,:hSystem
Horsepower 75
Forward / Aft (Bollard Pull) 0-440 Kg
Port / Starboard (Bollard Pull) 0-370Kg
Vertical Up / Down 110/220 Kg
Lateral 1000 Kg


, ''-'Y''~~•..,,~,•.•"" •..•-O>~••••, I


Weight (Extra Thruster)
Payload
Frame Construction
System Power


Propulsion


•.••. r-r ,., ••..~'-,-o>
600Kg
200/400 Kgs
AL
Electrical 440V


Cameraand Sensor Package


Control Van f Workshop
Nav with SchWing


Multiple cameras whereby 5
cameras form a semi ..sphere
to substitute a pan and tilt
camera
1x CCD Low light camera


T3 Pack


Manipulator 6 Function (TMT)
Grabber 2 Function (TMT)


T3 7-Function +
Grabber 2..Function


Tooling


Fly Eye Camera


.Auxiliary Cam


Rating


Length
Width
Height
Weight


3.0 Meters
2.2 Meters
2.4 Meters
4000 Kgs
Unzoned or Zone
One / Class 1


Certification DNV


Launch & RecoverySystem


Umbilical Diameter
Drum Capacity
Base Length
Base Width
System Height
(Extended)
System Height
(Slowed)
Weight


System Power


25.6mm
660/ 3300 Meters
1.35 Meters
2.2 Meters


3.8 Meters


2.95 Meters


3000/ 14,000 Kgs
Electrical /
Hydraulic


http://www.tmtrov.com.au/nomadnav.html 2/3/2011
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Nomad Navigator


1:::4u'l.m, ••,,. ...,••••<.0,'I-'uu"


he Nomad Navigator (work class) ROVsystem
was built in 2002. The following information
defines the current system configuration. Many
other tooling options are available upon request.


System Includes


Page 3 of4


r---.~7~5~H-o-cs--e-p-o--w-er-ROVrated to
400 MSW


• Deck Winch, with fibre optic,
armoured umbilical


• Main wrnch able to be fully
operated in local or remote
mode


• 2x VHS digital recorders
• 3x monitors in ROVcontrol room


for viewing ROVand deck
activity


• 2x Deck cameras for the LARS
and winch area


• TMT Full matrix Video Switching
System


• Fibre Optic Video and data
transmission in main umbilical
with a 3rd party interface


• High-resolution cotor camera
(pan and tilt mounted) (Ftys
eye)


• lx Color Pencil Cameras
deployed on flying leads around
the ROV


• lx Manipulator mounted, color
camera


• 6x generally mounted camera's
• Imaglnex 881-A High resolution


scanning sonar
• Precision instruments depth


gauge
• KVH Digital Heading Sensor


(with Dinsmore magnetic
heading sensor back-up


• Auto depth / Auto heading,
temperature sensor with fulltime
batheymetry display


• 1 x ]-function T3 manipulator
• 1 x 2-function grabber
• Control Van I Workshop
• Maintainece area at back of


control shack with bulkhead
seperation


• Complete inventory of system
spares


• Mechal1icaland electronics tools
and test equipment


• Rig harmonlsed power
conditioned electrical supply


• T3 Manipulator deployment
platter


http://www.tmtrov.com.aulnomadnav .html 2/3/2011
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Nomad Navigator
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ISE Services & Facilities


eel'vices & Facilities
Services COIIIIJletethe Integration Project


Facilities:


Page I of2


Home Products Services About Us Contact Us


We are located in Port Coquitlam, 25 km east of Vancouver


British Columbia, Canada. The companies occupy 2 hectares


of land, comprising of 3400 square meters of engineering


and assembly shops. The company has a complete facility


for the design, fabrication and testing of underwater


vehicles, land and space training robotics.


The MV


Researcher


is a twin


screw


purpose-


built trials


vessel. She


is fitted


with a 10


ton lift


crane and


a33x23


ft. (10 x
7m)


hangar


used as a


workshop.


ISE has an in-ground pool which is suitable for preliminary


testing of vehicles prior to sea trials. The pool is 41 feet in


length, 20 feet wide and 15 feet deep (12.5m x 6m x 4.6m).


Services:


• Quality Assurance


http;/ /www.ise.bc.ca/services .html


latest News


o iSE Appoints New
AUV Agents


o~ James Mcfarlane
Honoured as
Technology Pioneer


oj Canada Acquires rSE
Explorer AUVs


0: More ....


213/2011



http:///www.ise.bc.ca/services





ISE Services & Facilities


We have had an AUV Quality Management System for 2S years. The present system is modeled on the


'509001;2000 Intemational Standard. A participative style of leadership has been established to


Ivolve employees in the decision-making and direction of the quality program with the aim of


increasing the employee's commitment to theIr work and to the customer. The focus of the program


continues to be in Improving the level of customer satisfaction and lowering the cost of doing so.


Learn more aboyt our Quality Assurance Department,


• On-site Training


rSE offers detailed operation and maintenance training on ail of its systems. This includes classroom


training and training at sea. Training can be done at ISE's facility in Port Coquitlam, or at the


customer's facilities. Manuals and associated documentation are provided in English and any other


language, at the customer's request. 15E also provides dedicated office space for customers during


their stay at ISE .


• After Sales Support & Spare Parts


ISE provides world-wide after-sales support to all of its systems. ISE's highly trained engineers can


assist customers with installation and maintenance issues, and will provide extensive on-site


operations assistance, if needed. ISE is dedicated to providing the customer with the best solution


possible and will support the customer before, during and after the system is built.


Local Trials & Testing:


Page 2 of2


ISE's close proximity to the waters off Vancouver give it


ccess to Indian Arm (pictured right). This fjord is a 10


mile (16 km) long body of sheltered water with depths


between 90 and 725 feet (27 - 221 meters), making it


ideal for testing sub-sea equipment.


Sea trials requiring deeper water are carried out in


Jervis Inlet, a secluded body of water which is


approximately 4S miles (72 km) from Vancouver. Here


water depths of 2450 feet (747 meters) can be found.


© 2008 International Submarine Engineering Umited All Rights Reserved.


,


http://www.ise.bc.calservices.html 2/312011
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FOR IMMEDIATE RELEASE
March 26, 2009


RECOVERING AN ALTERNATE SOURCE OF ENERGY WITH A
HIGH PRESSURE RECOVERY VESSEL


PORT COQUITLAM, Be - The recently
launched ISE 130HP 4000 meter rated
Remotely Operated Vehicle (ROV) is
equipped with the first set of deep diving
High Pressure Ret:overy Vessels (HPRV),
thermally insulated equipment designed to
recover frozen gas hydrates, maintaining
the hydrates at their original pressure.


The equipment was developed for the
Guangzhou Marine Geology Survey
(GMGS), a division of China's Ministry of
Land and Resources. GMGS is ready to
recover identified gas hydrates in the
South China Sea.


Gas hydrates are deposits of frozen
methane located on or under the deep
ocean floor. These hydrates are a
potentially viable energy alternative. With
ISE's HPRV, science and research
organizations like GMGS are now able to
perform the high pressure recovery of the
gas hydrates.


This month, GMGS sent personnel to Port
Coquitlam, Be to commence training on all
aspects of ROV operations including the
gas hydrate samplers. Other equipment
includes six cameras, Imagenex scanning
sonar, science skid, and seven and five
functioning manipulators, all controlled by
ISE's common control system, ACE.
Trainees spent 11 days onboard the ISE
trials and training vessel - The Researcher
- where they practiced piloting and bottom
sampling. Onboard training is followed by
technical sessions at ISE's Port Coquitlam
office and shop.


GMGS HYSUB 130HP ROV


HPRV in action at depth of 200meters


ABOUT INTERNATIONAL
SUBMARINE ENGINEERING LTD.


Based in British Columbia, Canada,
International Submarine Engineering Ltd
has been involved in the design and
development of autonomous and remotely
operated vehicles for over 34 years. ISE's
experience is represented by the over 215
underwater vehicles built and delivered to
clients in 20 countries.
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~ 'nterna~!(Jnal subtnarJnl'" Engineering ttd.


~ Group 01'Companies
FOR IMMEDIATE RELEASE


October 13, 2010


ISE DELIVERS NEW HYSUB ROV
PORT COQUITLAM, Be· JSE has delivered a new Remotely Operated Vehicle (ROV) for SNK Ocean Co. ltd., a Japanese
marine services company based out ofTokyo, Japan. SNK has other ISE equipment,


The HYSUB ROV - the "Hakuyo 150-3000' - is designed to perform several functions including cable burial, salvage, research and
survey. It is SNK's deepest diving RQV, rated to an operational depth of 3000 meters. It will compliment SNK's existing HYSUB
ROV that operates to depths of 2000 meters. The vehicle is equipped with four lateral and three vertical thrusters, two
manipulators, a full sensor package, and ISE's customized control system, ACE.


The ROV is also equipped with a custom designed jet skid designed by James Adamson for cable burial operations. The ROV's
hydraulic power can be divided into two 75HP circuits when the skid is attached. After locating the cable, the vehicle descends and
the jetting legs. A TSS cable skid is used for cable tracking. The forward thrust is 2500 Ibs, and the forward speed is 3.7 knots.


SNK Ocean Co. ltd.
SNK Ocean Co. ltd. and ISE have enjoyed a long-standing relationship that extends over 20 years, with ISE delivering SNK's first
ROV in 1991. SNK provides marine vehicles including offshore construction equipment, offshore natural resources investigation,
wreck and salvage operations. For more information, please contact Mr. K. Wachi, President, SNK Ocean Co, Ltd" email
kwach i@snk-ocean.co.jp.


International Submarine Engineering ltd.


ISE formed in 1974 to design and build underwater vehicles for the subsea industry. During the last 35 years ISE has built
remotely operated vehicles (ROVs), manned submersibles, semi-submersibles, robotic manipulators and AUVs. ISE also designs
':"1d builds unique solutions for subsea and robotic tasks, and has a customer base spanning the globe. Other notable product


lievements include large and small robotic and control systems. Examples of some engineering projects include the
~,Iell SmartPump Refueling robot, and the STM crew training robot for the Canadian Space Agency,


ISE's experience is represented by the over 200 vehicles built and dellvered to clients in 20 countries. These vehicles can be
found in the offshore petroleum industry, scientific research, telephone cable maintenance, accident investigation, torpedo
recovery and other uses.


SNK ROV hials and training off ISE's research vessel



mailto:i@snk-ocean.co.jp.
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FOR IMMEDIATE RELEASE
December 19,2008


ISE LAUNCHES GMGS ROV FOR TRIALS


GMGS Console


PORT COQUlTLAM, Be - Amidst _30 C
temperature and snow, 1SE commenced
trials and testing on the China Geological
Survey Remotely Operated Vehicle (ROV)
for its first test dive in the 1SEpool.


Named "Sea Lion", the ROV is an 158
HYSUB 130HP ROV scheduled for delivery
in the first quarter of 2009. Sea Lion is the
first ROV for Guangzhou Marine Geology
Survey (GMGS), a division of China's
Ministry of Land and Resources. It has a
depth rating of 4000 meters, suitable for
reaching the
depths
required for
the mineral
exploration
the vehicle
is designed
to perform.


The Sea Lion
ROV comes equipped with eight hydraulic
thrusters, two ISE Magnum manipulators,
six cameras, and a full sensor package.
Unique to the ROV is a 4000 meter rated
hyperbaric clathrate bucket designed to
collect hydrate cores containing methane
gasses. The skid mounted bucket
maintains the required pressure and
temperature conditions similar to the
hydrate's geophysical environment.


Sea Lion's propulsion system today is
being tested, along with a newly formed
power management optimization system.
Production is on schedule, and Factory
Acceptance Testing will be completed in
the next few weeks.


A80UT INTl:RNATIONAL
SUBMARINE ENGINEERING LTD.


Based in British Columbia, Canada,
International Submarine Engineering Ltd
has been involved in the design and
development of autonomous and remotely
operated vehicles for over 34 years. ISE's
experience is represented by the over 215
underwater vehicles built and delivered to
clients in 20 countries.


~


ISE
lnllOmational Submanne E~nng Lt<!.


. 1734 er<>a.may stree~ Pon Coqui!Iam, Be V3C ZM!IC"ne<lll
Tel504.942.S223 Fox 604.942.7577
W<IIW.lse.bc.= Inlc(lllIAa.bc.""
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FOR IMMEDIATE RELEASE
November 20. 2009


ISE INDUCTED AS TECHNOLOGY PIONEER INTO
OFFSHORE ENERGY CENTER HALL OF FAME


PORT COQUITLAM, Be - Dr. James McFarlane, President of International Submarine Engineering (ISE) was
honoured as a Technology Pioneer by the Offshore Energy Center (OEC) 's Hall of Fame in Houston, Texas. The
award was presented at the Ocean Star Gala at the Westin Galleria Hotel in Houston on October 10th, 2009.


As a technology pioneer, Dr. McFarlane is one of the industry's key individuals whose innovation has formed the basis
of technology and engineering behind Remotely Operated Vehicles (ROVs). In the early 1970's, Dr. McFarlane and his
company built the first pipeline inspection ROV which was used on the Piper Alpha Pipeline in the North Sea. ROVs
were also built for government programs and research, paving the way for ROV design, equipment and control systems
used today.


The development of ISE's HYSUB ROV was the technical foundation used in the oilfields for companies such as
Oceaneeling. This was followed by HYSUB, TROV, TREC and DART vehicles which ignited ROV development by
many other companies.


The Offshore Hall of Fame recognizes the individuals and technologies that took the industry to sea. Established in
1989, the OTC is dedicated to expand the awareness of the vast energy resources available beneath the world's oceans
and to chronicle the unique helitage and technological accomplishments of the industry.


':: was formed in 1974 to design and build underwater vehicles for the subsea industry. Duling the last 35 years ISE
.3 built remotely operated vehicles (ROVs), manned submersibles, semi-submersibles, robotic manipulators and AUVs.


ISE also designs and builds unique solutions for subsea and robotic tasks, and has a customer base spanning the globe.


Dr. Jim Mcfarlane receives e 1edinology Pioneer
Award from Mr. Mark Childers, Chairman, aTC


Technology Pioneer Committee


.'c.'_ '" _


,
"


":.: ," ,


~


For more information, please contact :' ."
~ International Submarine Engineering Ltd.


. 1734 Broadway Street, Port Coquftlam, BC Canada V3C 2MB TeI60~.942,5223 Fax 604.942.7577 info@ise.bc.ca wWI.'1.i$e.bc.ca
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TAB 13.A







Home - Kystdesign


KYSTDESIGN


Page 1 of 1


Home ROVtechnology Products Career This is KYSTOESIGN Contact us


SUPPORTER Work Class
ROV
SUPPORTERIs a work class hydraulic
ROV systemfor Intervention down to
2000 (3000) meter water deep.


ROVtechnology
KYSTDESIGN delTve!; a wide range
of hydraulic work class ROV
solutions.


Products


KYSTDESI G N offers awlde
range of products for sub-sea
Intervention, r.nglng from complete
vehicles to manipulator h••ld tools.


Welcome to KYSTOESIGN


KVSTDE5IGN AS is an independent company delivering In-house
designed ROV's and subsea intervention technology. The recent
SUPPORTER and INSTALLER work vehkl •• designs, are d ••rived from


experience gaine<l through leadIng benchmark ROV development
projects the last 15 years ...


Let uS introduce you to our world of:


ROV T••chnology
CUstom Oeslgned Intervention Tools
Subse(l Hydraulic (lnd Electronic COmponents
Problemsolvlng
Engineering &. Operation pl(lnnlng


News:


Copyright KY'ldesOgn Cl2001 - sm f;prints!te


http://www.kystdesign.no/pIsiapex/f?p~ 10213 :7120 :2491158053 878818::: :p:home 2/3120 II
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KYSTDESIGN


Page I on
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Contact us - Kystdesign Page 2 of3


Sp",ep.rts and service support world wide


News,


C~l1!e' Th~ is KYSTDESIGN ContactuS


Honaging Director
Erik Kold B3kkcvig
~ukevig@kys!d~g!hllll


+47 971 58 95B


Home ROV technolO{lY Products


Cu:itome. Support.:


l4-hou, service tel@phonesupport- mobil 47 971 68 958


Visit us, Visstl!~ Ictrt


KYSTDESIGN AS 5
Strnnllgaterl 202
5525 H"ugesund
Norway
Phone +47 52 70 62 50
Fax +47 52 70 62 01
oo~@!CYstdeii~n.no


ROY technology
KYSTOEsrGN dolNen; o,.;,j@ "'''\I@
0( hyd •.•ulic won: c£oss IlOV
soh,ticns.


This;s KYSTDESIGN


KySt~eslgn is onl! of the ",.~in9 IlOV
eroc:l"c••.• in t~@wo<1dtoday.


Products
K Y 5 T DES lG N o/l'@"owl,@


rong" of proc:l~etsfo, sub·seo
inl@lVI!nrion,"'''IIi''ll!romcome,,"'''
Y@/Ik;lostoman'pu1O"',hilkltoOls.


•


Engineering Manog@r
Med'lankal
Aqe H<>I5br@i<ken
~a.n<t
->4790786288


En9ineering Manager
Control Systems
Toroj<lm B. Haosen
baD sen@kystdtsign.!!Q
+4793066114


S@nio,Enginoer
SI!le Sloresund
s.tllill~~
+47975 16 191


Senior Engin@l!r
Gei, Yikfngst.d


vilclogstad@kystdeslgn DO
+4790509961


AdminIstration
Anne Martha Noess
~~
+4797522645


Einar A. eettel'5<!n
pettpJi@n@kyS<lesion.nc
+4797728044


Kenneth Mulle,


lD.III.kI@ky~
+4793837 474


frede Myklebust


0lY~!l!ill@.ky.~
+~7 900 64 929


http://www.kystdesign.no/pls/apex/f.p~ 10213 :7120:5 87269675323 6522::: :p:contact-us 2/4/2011







Contact us - Kystdesign


Electronics engineer
Tore KaJlevik
~@kysWe$lgn np
+47456 66 43~


Hakon Ol~isen
Ql~I1i,o.u@kyMd.ll.:;I!lI1.0Q
+4793004136


Page 3 of3


http://www.kystdesign.no/plslapexlf!p=.l 0213 :7120:5872696753236522::: :p:contact-us 2/4/20 II
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This is KYSTDESIGN - Kystdesign


KYSTDESIGN


Page I of]


Home ROVtechnology Products Career This is KYSTDESIGN COntact us


'C'
..'k:J",


SUPPORTER Work Class
ROV


SUPPORTER IS a work class hydraulic
ROV systemlor intervention down to
2000 (3000) meter .••.ater deep.


ROV technology
KYSTDESIGN delivers a wide range
of hydraulic work class ROV
solutions.


Products


KYSTOE 5 I G N offers a wide
range of products for sub-sea
intervention, ranging from ",mplete
vehicles to manipulator held tools.


KYSTDES!GN is one of the leading' ROV prooucers In the world
today, KYSTDESIGN consists of multi-discipline engineering teams,


with specialists in mechanical design, hydraulic systems, "Iectroflics
and software development.


Our main products and services indude ROVs, ROV tools, tool
control systems and software, hydraulic and electronics
engineering,structural engineering, lifting equipment, deck
structures and sea fastening elements, as well as hydrodynamics
and marine engineering.


History


KYSTDESIGN is owned and managed by Erik Kold Bak!<evig,
KYSTDESIGN AS is an Independent company established In 1997
delivering In-house designed ROVs and subsea intel"llention
technology.


KYSTDESIGN worked on expanding its e~pertise in the apparent gap
in the market. From 1997, where KYSTDESIGN achieved revenues
of NOK two million, it has experienced steady growth through the
years and enjoyed a signincant turnover of over NOK 90 million in


2008.


News:


Copyright Kystdestgn C 2007 • Svsro 5Qflnlsjte


http://www.kystdesign.no/pIs/apex/f?p=.10213 :7120:3 857828749004530::: :p:this-is-kystdesign 2/312011



http://www.kystdesign.no/pIs/apex/f?p=.10213





TAB 13.D







c_c_"' __ ~ __._. . _~ .. ~___ __ ~. ~ ...~.


.'.: ~


SUPPORTER
B Y K Y S TD ES GN


WORK CLASS ROVe Inspire your future


,
J


, .;, .•..
'. '"---:,, ..'~~-.-:...


-.c.'


e
KYSTDESIGN


,
, .", ~


::'-)







OJ••••ro
-0
o
E
E
o
u
uro
c
[3


0:::
W
t-
o:::
o
0..
0..
:::>
U)


OJ
..c:
I-


0:::
W
t-
o:::oa..
a..
:::>
(/)


>-
C'l
o~
o
c:


..c:
u
Q)


••••


.0
ro....
Q)
0..
o....
o--0
Q)
c:
C'l


'Ul
Q)


-0


Ul


....
Q)
u
::J
-0e
0..


>o
0:::
C'l
c:
-0
ro
Q)


...J


>-
C'l
o~oc:


..c:
u
Q)


••••
>o
0:::
Z
(!)


(/)
w
Cl
t-
(/)
>-
:::s:::







E
Q)-<Jl
>-
<Jl


to
0.
0.
::l
Ul


~
o'--Co
U


<Jl
Q)
U


r:
Q)


Ul
o/l


- ._-_. ------ -----_._-------


>
;j h=I~;


1q « • ~ w ~


~'., , . ~Eg.w
• • ~~H£, -j =1H~ 1, '" Zo.l! • Ii


• s';ii: ~~H ~~ = ...~.'"..•~ Q" <,- . " "
'i=.>i·· :


~:i 0 i~!~!0 ':t.t=.
'li~


N
'0"';


~~~~-.;


f
• • "


.~ ~1:~
~; S " ,, i~~H• 0.-- ,:~0~ :li:'t' N i.••",-~


0 .,, 2 >l n~~]., '. • '"• .• :> ~ j " ~~=.':~• " •-' _~i;~j 0 .J , ,;._ c u ~


'-"'::;: • <> ~~~n~• 1 E n0 =.c 0 •
·_.". ..


" ~r~; , H:B~1 0 !!d ", ."'~- z 0• ii!i , ~~ •• ,; E :H'~q~
~


.. " ~,Ii; ~ ~ 1:.::-iC
~-,; z " 0 ~.•.'i!~:i• !h~


~ • n z
"


.~O~ ..•=
0 ~H; c <;k~ " .••:ll qf.~
J •l< ~~ ~ > • ·-' • H~~.!!8• • .= •• ~-:;e finB•• i~~~; , ·.. 0


" 0 n! 0 c _ • -:; •


~;~iI • 0 ~g!i~c " :~~ •• ·~-~: ,~~l; • ll·:::< • ~~ " 0 '" 0 m • I!' u


• ~~H " I" • ~~H~~! > .. :§c ·.- ~H• ~~!:~.. 3 ~n~i]~ ! ]!
.~


; ~ •• ~:. =
> "".,.••i p; > ..;;;~~~
0 UH ,~h 0 !Hn~" • • ... "~ ~ •
IU • ,- • •


0 J<~:J >


IV • «..:
:9 ~':


"• *'1







,
e
if.,<J)


C
t:n
<J)


'"-c
>o
c:::
z
C!l
1Il
Wo
I-
1Il


~


<•"
~


SI"IU:J
IV


[§J
~


J:q:
r~o


~~


(~
\,!.-"


<J)
~
U
:J-c
Olll'-w0-0
'-I-
"'1Il£>-0::':::


Ee-


:;'1JiL
! I


I
I,







------ ---------- ------------
'.!


------------ ----- ----


"<"~,,~ ',,;, ..~~,,~.•..•*"••.•
<> ••••• h'~.


"'." ~'"~"'> ~ •• ~ ••


.~" >.~<~~
••d"~" > ""'., ' ••..~,,~,,~~.~.. ,",".' ~


< _Q.6a'&_'~' ••~"~~e~~~~~~~~,~,~c~.~~~
~"'-'.,."~~.',,, ~<'-'>C. .o.,~~'~_~,,·.<•.~o~.~,,~.~~.


'." > ~ > H -., '-,'~""., '0 .._, •~
'~"y< -
",.' -".,.~.'~'


:~" ..•~
_. ~'~"'" -.H-.'


-••.'.,'4 •.,~•.• '_"""""<c
••~<~ ••a ••••. , .•• w •••.
'",~"."", " .."~",,


<I .;."",",'" __ ~. '-' _,~:. "
~,.. ',",'J .~;. ••. -, ",', ',,, .. ' " ,'-'.' .. ,',


',~ > •• "." "d_' '".<, ""c .".•.,.", a~.,.•. a",< ~',_-"",""~.'~ ••~~ .•,,'.",' ,<~.,.<~.,"..,.
~.C~, ~•. ~~.~·7, ~.~~''';_.~~.''\d


~"'~'''- .~"~~., -' ,.,,'"' ,,:~
<~ "., •• ,~~_ "G " ••<o~~ ~C "''' ,.~,,~~~""- .•<r.~"'_Y'~~q ,.S•• r..' ..§ •• ~~a~.~.~.
a •••• _ ~.< ~.. ~'~.W ".~••~•••~,<••v'~.~~~~~ .~~~~'a~••~.<.<'~'.4~.'.~,~".•.~.\"'"" " ,.:..~~ ~~.<.~<~".,~/.


4 ••••••~ ,,~ •• ~'"<.>.•• .,~~." ••~"-~.
<~~•••~. a'7~~<O~~~o~~D'••••••••••~~


n••••.,~" •• ~~ •.• """"''" ••• ~••••.••••.•••• ,~.~,.'''~" ••


,,,"II"""'''. ,>+"4~">,"""'''''''.''·''''''~''''.''''~'·'''''·D.~D~~~~.~..~~.~.~3.~...~~~~~,.<••~.~~c".~,.~.,~~~~~~.~,~~o~.~•••e.J••~.,<,~:.~_.~~ ,,~,~<'. """,,,.,_~~,,"0->"« ••.~" •• ~""'~
',',> ~Q;'","'>-'.•,'"" •.• ,.•_~" ..,.~,,~~~,~.-',,"~"": • ".'


"~"'~","~',., ~'"~~ "'.H" .'. ,_ ,~~'.,' _.,'" ~,.~,.: •• ~, <, Co'••••~.••• ~.'.(.'..,"',~~"..'.~.~.,."',".,, .",<~, ."" •., ,-,"~~~~~""&.,~,,I<',,,<~.~.""',~,~;,~~,,,""," ,_,c,'".....~"~~,,..,.',. ~.,"~.",,'.',' '.'~", ...•.,.~~O~"."'v'.'''" ;:.< ", 'I~'_' ".'0"<" ••,·,~~t~.,"~<,,'" .., •., ,,','~">'C,~:,,""."'~'<' ~ '~,.,~.•,..
"~~.. _~ ••,,.~~,,,, ,.·e,' ~•• ,.,'~<. _,." '.,.
~•.,,~.•~, "'''t ~.•' ''-'' ~~~ " "-'-'-'» ..,••;'="~,'"
",~."~,~,,~,, -1 •••• " •••• ".~ •• ".~<,,''''_' .. ;-"~~'."~,,-.••;,,,~_.~••~••• ' ••••~e"•.•••··< ~.,.. .'..'~.'~~.,~••~.


,~." •• ~.•,~~~~"•• P"'",'1.'''-' ~-, ... , ...• '.;., .•.• <.'_
'~~.,,, •••••• ~,;,. •.• <O'~~~ '." ." ~~ <".~ •••••~~",~,+••••.•~.~.'4~••4~ ~' '.'>_"'~".A~,.•t"" '.O:<:.""<;.H~~~~" ·-oo"~ .•••••.• ,,,"


-o~ •.• c-••• ~,,~~~"~. •.• ,_,,-_~ ,,,,'>,, .•<.,,.~,~~
·,."""~a~ .• "~",,,~<-~" 'co ,~~ ""'''''''''''.~'-''''a~~:~:::::.;:;::~, ~~,;~~~~~~~:::;~;;~~.•


••••••~.'.'""",2 ,'2 •...••.•.• '-';..••••••"•.•• ""
""••~".••~ ,,",. "~~""'p"" d0., .~a ''',''U 4 ".","~ ~,,:~ ~~~.:~,.~~~~"~.~"~~".....• " ...~~" ..'~"'~~.' ~"


KYSTDESIGN


Strandgaten 202 - 5525 Haugesund, NClrway post0kystdesign.no,.- phone; 0047 52 70 62 50
Visit our website for more information vi\-'••w.kystoesig'n.1iO


'.,'", ,







TAB 13.E







fNSTALLER Work Class ROV - Kystdesign


KYSTDESIGN
lECHH"~OG~


Home ROVtechnology PlOducts Career This 15KYSTDESIGN Contact us


Page I of 1


SUPPORTER Work Class
ROV
SUPPORTER is a war\< dass hydraur.c
ROV systemfor Intervention down to
2000 (3000) meter water deep.


ROVtechnology
KYSTDESIGNdeli~ers a wide range
of hydraulic work class ROV


solutions.


Products
KY STD E 5 IG N offers a wide


",nge of produas for sub-sea
intervention, """gin<;)from complete
vehides to man'puliltQr held 10015_


INSTALLER Work Class ROV


ean INSTALLEJ:l


click for at better view


INSTALLER IS a work class hydraulic ROV system, for irlterventiQn
dow," to 2500 meter water depth.


The system is characterised by a compact and integrated
mechanical architecl:\Jre, powerful and accessible hydraulic functions
and a user friendly re,,1 time conlTol system.


Dimension:
3000 x 1500 x 1850 mm (L x B x H) exd. skid
3100kg.w f2500m Buoy"ncy, exd. Manips and skid
125 Shaft Hp DualPump Sysytem


275 !<y!itdesion-1nst§Uer.Dof


SUPPORTER. Wor!< '!§is ROY


IN5TAL.LER WOO! OW ROY


Boy Cpntro! SY5tMI!i


BOY 5lladd@$


eompWg 5Q!"l!ory; RWy tg u;g


cammbgoms
Cuttino Tools


Eleevpnics cOd COOlrol 5'1Steros


tJjlndlj@ systems


Kydra!!rc: Product, OOdSystem:;
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LOW WEIGHT AND POWERFULL
• 3000x1S00x18S0mm (LxBxH) excl. Skid
• 3100 kg wI 2500m Buoyancy, excl. Manips and Skid
• 125 Shaft Hp, Dual Pump System
• >3knots, >800kg bollard pull


EASY INTERFACE FOR TOOLING AND WORK MODULES
.,4 attachment pcint for underslung work modules
~'20x propotfonal directi'on'ai valv,e~,with propotional pressure control on supply line
• 2x '32 l/min. propotional pressure a'nd fibw controlled valve? '
• 1x150 I/min valve
• 20x Survey Connectors


HIGH PAYLC?AD,AND "THROU:GH FRAME; LIFT" CAPABILITY
• SWL 8 Te Aluminium Frame wi movable lift point
• 3 Te Through FiClme Lift capacity .
• 300 kg payload wI manips, skid and tooling basket fitt~d


ERGONOMIC AND FUNCTIONAL PILOT INTERFACE
• Touch Screen, Joysticks and Computer Control built into the chair armrests
• Single or dual control station running real-time syStem


INSTALLER
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ROV technology - Kystdesign


•
Home ROV technology Products Career This is KYSTDESIGN Contact us


Page 2 of2


SUPPORTER Work Class
ROV


SUPPORTERis a _rlc dass hydraulic
ROY systemfor intervention down to
2000 (JOOO)meter water deep.


INSTALLER Work Class ROV


INSTALLER is a work class hydraulic
ROY system, for intervention down to
2500 meter water depth.


ROV Control Systems


The top-side control system {or the
KYSTDESIGN ROY's Is designed with
focus on providing an ergonomic,


Intuitive and effident wor1cin9
environment.


ROV Technology - Designed for operability


KYSTOESIGN has delivered 15 systems bV september 2009.


ROV Brochure - qick to download POE


KYSTOESIGN offers a range of hydraulic work class ROV designs.
We stick to the use of hydraulics in propulsion and control as we are
convinced this is the overall most cost efficient, reliable and
powerful solution for vehicles that need to cover a wide range of
demanding tasks. Cost effident since they require the minimum size
and weight for vehldes used in IMR operations


Take a look at the animation, presenting the SUPPORTER Work Class
ROV


eb:>!-se send me the animation ,104 the technlca. specification


f!K-SUPPORIER ROY


The SUPPORTER vehicle developed by KYSTDESIGN is a unique
intervention vehicle as It combines flexibility and capacities only
matched by much larger ROV's, within a compact but accessible


venide envelope
(Lx5xD = 2.5 x 1.7 x 1.65 m).


The SUPPORTER technology is refined from years of
operational and "hands-on" experIence by our designers. The
top"side control system for KYSTDESIGN ROV's Is designed with
focus on providing an ergonomic, Intuitive and effiCient working
environment. Single or du,,1 operatlon stations can easily be
configured to individual needs. Operator task priorities can be
switched and shared between stations during operation.


The SUPPORTER can accommodate up to 24 additional
tooling hydr<lulie functions, of which 4 are high flow (75 !lmin),
and up to 20 additional survey sensors and 8 cameras. All hydraulic
functions are proportionally controlled, and there Is ground fault
monitoring on ali channels in the electronics system. The ROV
control system offers a variety of auto-functions and station keeping


capabilities


L


News;


Copyright Kystdesign © 2007 - 5Y-ll;~~
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LOW WEIGHT AND POWERFULL
• 2500x1700x1650mm (LxBxH) excl. Skid
" 2450 kg wi 2000m Buoyancy, excl. Manips, Skid arid~ballast
• 125 Shaft Hp, Dual Pump System
~ >3knots, >S30kg bollard pull


EASY INTERFACE FOR TOOLING AND WORK MODULES'
. -~4 attacli~~'nt pOi~t i~r'underslung w~rk modules


'" 20x Prop'ortional directional valves.with proportional pressure control on supply line
" 4X-7S'1/0in p~opori:iona! pressu're and f1o~ controlled valves
••20x Survey Connectors


HIGH PAYLOAD AND ''THRpUGH FRAME LIFT" CAPABItITv
•• SWl 8 Te Ahimillium Frame wi movable lift point
" 3 Te Through F,r:ameLift capac;ity :.
;0 220 kg payload':wI" manips', skid and tooling basket fitted. " .


ERGONOMIC AND FUNCTIONAL PILOT INTERFACE"
••Touch Screen, Joysticks and Computer Control built into the chair armrests
;0 Single or dual control station running real-time system


".,


"."--.
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ROV Sale - WWW.ikm.DO


ROY Sale
':Isea AS is a company that manufactur~ the in-hQusI> d~eloped Merlin worlIdass ROV. OJ. focus is
RDY desl~n, use of standard industrial components and m;n;misation of environmental conseqLJence,


L. ~ under water operation.


The Merlin ROV ~stem 'l'present5 a new generation electrical work elMS ROVand Trencher with extreme
perfDrn1i!llCe aoo increased r~jabmty. The vehicle is based on hardwlred electrlcal propulsion 'Y'tem,
composite matffial frame and intuitive man-machine interface. It will surpas'l arrj other ROYsystem of this
dass.


'" "------- ~1 ~I_~~"l.,.'"/m,...rl••lp 1 ?1/nTlwv_~",n?iDeDartmentId=210&D=2&C=322&I=6011


Page I of I
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Merlin WR200 ROV - WWW.ilcm.110


Merlin WR200 ROY


Eleetric~l Werk CI~ss
ROV 200 HP


The most effective and rniable e{ectrlcal ROVon the marUt. The Merlin represents a remotely operated
vehicle (ROY) work class with deepwater capabilities. The Merlin Is desi1ned for WDl1ll"!lin extremely ha •• h
conditions, delivers performance In water depth to 3000 meters and provides a 200 hp system. In order to get
optimum reliability the Merlin has an open frame, double maneuvering systems and a hack·up solution that
hanGles all critical functions and processes. The Merlin is designe<! and built at 111MSubsea AS production
facilities at Bryne, NcrNay.


Sei! Attachment on right top hand cerner of web page for technical specifications 01 WR200


Medin mOO - DATA$HEET lOOf!
lntroductlpn U'Q'lie le:aemal lInkl


Merlin WRlOO is designed to be the m05t effklen! and
reliable work class ROVon the market


The Merlin WRlOO has the following ~ leatur •.•:
• All electric propulsion system with control and power systems located


topside - Increased reliability, reduced maintenance and significantly
increased power efficiency.


• Open composite matenal frame filled with enclosed buO'fallCYmaterial· Strorlg, light weight, non-corros1ve,
damage resist""t and reduced drag.


,mic work environment with intuitive man-machine interface-
,or operator control station with dual configurable control •.


• Fully con~ control systems - Ind."...ndent control 01 hydraulic as
well as electrical tooling.


• The Merlin is the ~Greener ROValternative" - Electrical propuls1on
minimize. leaks in the hydraulic. as experienced with conventional
ROYs.


Vedlegg


lliM Sybsea Medin
~IWLQ1,45 MB


Page I of I
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Merlin LRI20 ROV - www.ikm.no


Merlin LR120 ROY


Electrical Ll!:ht Work C14ss
ROY 120 HPTh•• Merlin LR120 is d",igned and built at our proouction fadllties at Bryne, Norway. This is a \iihl
work cia •• ROVwhich has a 120 hp system and delivers performance in water depth to 3000 me!"". The Merlin
LR120 has the facilitie, to support drilling operotlonl and seabed survey.


Merlin LR120 - the most compact, powerful work dass
ROYon the mlrbt


The Merlin Ull10 has the followin~ design features:


• All electric propulsion ~tem with control end power systems located
topside· Increased reliability, reduced maintenance and signlffC"ntly
increased power efficiency.


• Reinforced composite material frame filll!'d with endc>$ed buoyancy
material· strong, light weight, non-corroslve, damage resistant and
reduced drnS,


• Ergonomic work environment with intuitive man· machine Interface·
Superior operator
control. station with dual configurable controls.


• Fully configunlble control systems· Indepelldent COIltrol 01 hydraulic as
well as electrical tooling.


• The Merlin Is the "Greener ROValternativen, electrical propulsioo
~i~~~I1'es leaks In the hydraulic, a, experierlCed wlth conventional


Vedlen


IKMSubsea Merlin
LR1200,nMB


Pagelofl
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Mer~inWR200
Electrical Work Class
ROV 200 HP IKM Subsea AS


Merlin WR200 is designed to be the most efficient and
reliable work class ROV on the market


The Merlin WR200 has the following design features:


V' All electric propulsion system with control and power systems located topside -Increased reliability.
reduced maintenance and significantly increased power efficiency.


V' Open composite material frame filled with enclosed buoyancy material - Strong, light weight,
non-corrosive, damage resistant and reduced drag.


V Ergonomic work environment with intuitive man-machine interface - Superior operator control station
with dual configurable controls.


t/ Fully configurabJe control systems -Independent control of hydraulic as well as electrical tooling.


v' The Merlin is the "Greener ROV alternative" - Electrical propulsion minimizes leaks in the hydraulics as
experienced with mnventional ROVs.







Merlin WR200
The Merlin WR200 is a fully electric work class ROV based on
proven electric technology. The IKM group has used its diverse
expertise in electrical engineering and subsea design to make a
quantum leap in ROV technology. The Merlin system is designed
to the highest industrial standards for trustworthy subsea per-
formance with minimum maintenance requirements.


The ROV has an open non - corrosive frame coated with GRp'
and filled with buoyancy that ensures minimized volume and
drag coefficient. The open structure also allows for easy access
during inspection and maintenance of the equipment.


Reliability and operation time are maximized by reducing the'
number of components subsea and placing more equipment in
a controlled air conditioned environment on deck. There are no
power converters, advanced driver cards or subsea transformers
for the thrusters on the ROV itself.


The 8 electrical thrusters are directly and individually powered
from topside by frequency converters at 3000 Volts, ensuring the
highest degree of redundancy. The ROV is capable of carrying
and operating all known tools in the subsea market. It is typically
fitted with Shilling Rig Master five function and HI Conan seven
function manipulator arms.


Central to the ROV design are the electrical power, control and
propulsion systems as well as the open frame structure. This
technology was first developed in year 2000 on the IKM Subsea
Trencher System. The concept has since then been further refined
and improved to the current level.


All our ROVs are supported by a periodic modularized
maintenance program and ROV pilots are certified through the
IKMtraining program.


IKM Subsea AS is a company in the IKM Group and is fully
NS-EN ISO 9001:2008 certified.







ROV Specifications:
Depth rating


Length
Width
Height


Weight


Manipulator
Manipulator


Thrusters
Configuration.


Pulling force


Auxiliary Tool HPU


Auxiliary ROV HPU


Valve pack 1


Valve pack Tool


Subsea Electrical interface


Cameras


Lights


Sensors:
Depth


Heading
Pitch & Roll


Sonar
Auto functions


Power Re"quierments:
ROV


Control - COlltainer


3000 msw
2.8m
1.8 m
1.7 m
2800 kg


Shilling HI Conan (or client spec.)
Shilling Rig master (or client spec.)


8 off Electrical 12" Dual Counter Rotating Propellers
4 off Horizontal (vectored), 4 off Vertical


8 kN Forward I Aft. I lateral
11 kN Vertical


1 off 18-30 kW Electrical Hydraulic Power Pack
49-80 Vmin adjustable up to 315 bar


1 off 8-18 kW Electrical Hydraulic Power Pack
20-49 I/min adjustable up to 250 bar


8 off proportional NG 3 valves


8 off proportional NG 3 valves & 1 off Ng 10


Communication: RS 232, RS422, RS485, Ethernet, fiber (HD)
Power: 24V, 110V, 3000V


1 off Low Light Camera (pan & tilt)
1 off Color & Zoom Camera (pan & tilt)
2 fixed color cameras (on front bar).
2 off Camera Color (one rear; one center for TMS docking)
Total number of camera slots: 8 (prepared for add. pan & tilt)


6 off LEDlights individually dimmed


Digiquartz & altimeter
Gyro - as specified by client
+1- 20 degrees
MS-1000
Auto Heading 1Auto Depth 1Auto Altitude


250 kVA
30 kW, 440V/50-60Hz


This is standard equipment for the Merlin WR200.
Different options for lighting, cameras, manipulator arms,
tools etc. may be selected. .' -
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Winch:
CETIX WAVERUNNER ™


Electrical winch


TMS:
Maim Orstad
Tophat TMS
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Our Standard
Handling
Systems:


A-Frame:
SEPRO HPL


Narrow dipping A-frame
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IKM Subsea AS
Nordlysveien 3,
4340 Bryne,
Norway
Tel.: +47 96 20 0210
www.ikm.no/ikmsubsea


Ben Pollard
+4747464367
ben.pollard@ikm.no


Anders Dirdal
+47 926 12 525
anders.dirdal@ikm.no


«.,
••••"'" .'iJ/i-:;


IKM Subsea AS


•


CEO:
Tel.:
E-mail:


Business Director:
Tel.:
E-mail:


Contacts:



http://www.ikm.no/ikmsubsea

mailto:ben.pollard@ikm.no

mailto:anders.dirdal@ikm.no
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IKM Subsea AS


Merlin LR120
Electrical Light Work Class
ROV 120 HP
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Merlin LR120 - the most compact, powerful work class
ROV on the market


The Merlin LR120 has the following design features:


V' All electric propulsion system with control and power systems located topside -Increased reliability.
reduced maintenance and significantly increased power efficiency.


V Reinforced composite material frame filled with enclosed buoyancy material - strong, fight weight,
non-corrosive, damage resistant and reduced drag_


v' Ergonomic work environment with intuitive man-machine interface - Superior operator control station
with dual configurab/e controls.


t/ Fully configurable control systems -Independent control of hydraulic as we/f as electrical tooling.


v' The Merlin is the "Greener ROV alternative", electrical propulsion minimizes leaks in the hydraulics as
experienced with conventional ROVs.







Merlin LR120
The Merlin lR120 is the most compact, yet powerful ROV system
available on the market. The lKM Group has used its diverse
expertise in electrical engineering and subsea design to make a
quantum leap in ROVtechnology. The Merlin system is designed
to the highest industrial standards and will give trustworthy
subsea performance with minimum maintenance requirements.


Central to the ROV design are the electrical power, control and
propulsion systems. This technology was first developed in year
2000 on the IKM Subsea Trencher System. The concept has since
then been further refined and improved to the current level.


Reliability and operation time are maximized by reducing the
number of components subsea and placing more equipment in
a controlled air conditioned environment on deck. There are no
power converters, advanced driver cards or subsea transformers
for the thrusters on the ROV.


The 7 electrical thrusters are directly and individually powered
from topside by frequency converters at 3000 Volts, ensuring the
highest degree of redundancy. The ROV is capable of operating
most known tools in the subsea market. It is typically fitted
with Shilling Orion four function and Orion seven function
manipulator arms.


The ROV has a totally reinforced composite frame structure
combined with buoyancy material. The high power to volume
ratio provides the vehicle with superior station keeping
capabilities under harsh current conditions. All components are
located around the perimeter of the structure. The combination
of few subsea components and easy access permits low cost and
expedient inspection and maintenance.


All our ROVs are supported by a periodic modularized
maintenance program and ROV pilots are certified through the
IKM training program.


IKM Subsea AS is a company in the IKM Group and is fully
NS-EN ISO 9001:2008 certified.







ROV Specifications:
I•


Depth rati!",g'
length
Width
Height


Weight


Manipulator
Manipulator


Thrusters
Configuration


Pulling force


Auxiliary ROV HPU


Auxiliary Tool HPU


Valve pack


Cameras


lights


Subsea Electrical interface


Sensors:
Depth


Heading
Pitch & Roll


Sonar
Auto functions


Power Requierments:
ROV


- Control - Container


3000 msw
2.0m
1.2 m
1.1 m
Approx. 1600 kg


7 function Orion (or client spec.)
4 function Orion (or client spec.)


7 off Electrical 10" Each with Dual Counter Rotating Propellers
4 off Horizontal (vectored) and 3 off Vertical (vectored)


5.6 kN Forward I Aft./lateral
4.2 kN Vertical


1 off 8 kW Electrical Hydraulic Power Pack
20 I/min adjustable up to 250 bar


1 off 18 kW Electrical Hydraulic Power Pack
49l1min adjustable up to 315 bar


16 off proportional NG 3 valves. Sectioned for clean / dirty oil


One color and one low light camera in front mounted on an
electrical panltilt unit. 2 fixed color cameras mounted in front.
One fixed color camera aft. One color camera for TMS docking
Total number of camera slots: 8


LEDlights individually dimmed


Communication: RS 232, RS422, RS48S, Ethernet Fiber (HD)
Power: 24V, 110V, 3000V


Digiquartz & altimeter
Gyro - as specified by client
+/- 20 degrees
Obstacle avoidance sonar
Auto Heading / Auto Depth / Auto Altitude


200 kVA
30 kW, 440 VlSO-60Hz


This is standard equipment for the Merlin LR120. Different
options for lighting, cameras, manipulator arms, tools etc.
may be selected.
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TMS:
Maim Orn-ad
Tophat TMS


Our Standard
Handling
Systems:
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Winch:
CETfX WAVERUNNER 1M


Electrical winch


A-Frame:
SEPRe HPL


Narrow dipping A-frame


Anders Dirdal
+47 926 12 525
anders.dirdaI@jkm.no


Ben Pollard
+4747464367
ben.pollard@ikm.no


-_.~ .._~>,_.-•••---


IKM Subsea AS
Nordlysveien 3,
4340 Bryne.
Norway
Tel.: +47 96 20 0210
www.ikm.no/ikmsubsea


Contacts:
CEO:
Tel.:
E-mail:


Business Director:
Tel.:
E-mail:


IKM Subsea AS


.!
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ROV Subsea Remotely Operated Vehicles by Sperre AS


~ ~ velg sp,&k / choose lenguage


HOME SERVICES PRODUCTS REFERENCES CONTACT US ABOUT SPERRE NEWS


Page 1 of I


Our staff


Certifications
Sperre AS is now certified according to NS-EN ISO
9001:2008


Partner comp~
We cooperate with other local companies here in
Notodden.


Sperre AS - Merdeveien 2F - 3676 Notodden
Email:wh@sperre-as.com
Phone: +47350250 00 Fax: +47 35 02 51 20


httn·//www.snerre-as.comJeniabout


About Sperre
Sperre AS is a subsea technology specialist company that
manufactures and sells electrical ROV systems and subsea
technology equipment.
We also wish to be a problem-solver for the subsea sector,
and we are always happy to accept fresh challenges.


The company was established in 1993 and all of our professional staff
have a solid background in ROVs and marine operations.


Our head office and workshops are in Notodden, centrally located in
Eastern Norway. With onr specially adapted vehicles and mobile ROV
rig, we can reach anywhere on the coast of Norway from Cape
Lindesnes to Trondheim in less than nine hours.


Our ROVs are ready for deployment 24 hours a day and are capable
of serving our customers anywhere in Norway.


Our vision: to be a flexible partner ready to offer all our clients the
best possible service and technical support.


Search pages:


2/3/2011
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ROV TECHNOLOGY


SUB-fighter
ROV comparison chart


Standard delivery volume


IM~IilEL." •• 3000 30'00 45.00· 7500 1500 7500 15 k 30 k
caov ;..Offshore offshore effsh0re


T e of ROV S stem
Electric es es es es es es es es
Inspection yes yes yes yes yes yes yes es
U ht work yes yes yes ves ves ves ves -
Work - - es es es es es es
Survey ves ves ves ves ves ves ves es
TMS - - ootion ootion ootion o tion ootion ootion
LARS - - o tion ootion a tion o tion o tion ootion
Container based - - o tion o tion o tion a tion a tion a tion
Custom build ves ves ves yes ves ves ves yes
Depth ratin~ - - -


Standard m 300 700 700 700 700 1500 700 1000
Ootional m 700 3000 3000 3000 3000 6000 6000


Dimensions
Len th mm 800 970 1180 1440 1200 1500 1500 2500
Width mm 700 670 720 820 930 820 9700 1500
Hei ht mm 550 640 720 810 830 870 820 1600


Weiaht -


ROV kO 91 147 190 340 310 410 450 1350
To side k 17 48 126 136 136 - -
S stem Comalete ko 108 195 316 476 446 -


Payload ROV
Wei ht k 5 5 20 20 20 30 30 60
a tiona! Pa oad ves ves ves ves ves ves ves ves
Tether
Fiber I Cho er FIC C F F F F F F F
Dimension mm 11 12,5 15,5 15,5 15,5 16/20 16/20 22/27
Weiqht Dry /100 m ko 255 13 18 18 18 21 -
We' ht in Salt Water k .10 0 0 0 0 0 0 0
Max, Len h std. Tether m 200 1000 1000 1000 1000 500 500 500


'power, Requirements
Sin Ie Phase VAC 230 230 230 230 230 - - -
3 Phase VAC 230 230 230 230 230 440/690 440/690 4401690
AC Hz 50-60 50-60 50-60 50-60 50-60 50-60 50-60 50-60
Power kVA 5 5 7 10 10 10 18 40
a tional S tem VAC ves ves ves ves ves ves yes ves
Thrusters
Brushless AC es es yes yes yes yes yes yes
Electronic Fuse Reset yes ves ves ves ves ves es es
Adjustable Power yes yes yes yes yes yes yes yes
settinas
Oil Comoensated yes yes yes ves ves es es es


Phone: +4735025000
Fax: +4735025120
Mobile: +4792024616


REG-MAR·003.doc


E-mail: wh@sperre-as.com
http://www.sparre-as.com


VAT number: N0947 063 405
Bank account; 2699.05.11119



mailto:wh@sperre-as.com

http://www.sparre-as.com





MODEL sooo 3000 4500 7500 75~ 7500 15k 30k
eRO offshore offsnore offsHora·


Thruster conti uration
Horizontal 2 2 2 2 2 2 4xV 2
Vertical 1 1 1 2 3 2 2 3
Latheral - 1 1 V 1 4 x V 1
o tional Thrust - ves ves ves ves ves ves
Speed
Forward knot >3 >3 2,6 28 2,5 2,8 3 2,1
Vertical knot 1,5 1,5 1,1 1 9 2.6 1,2 2 1,8
Lateral knot - 1,2 1,3 - 1,3 3 0,9


Frame I
Anodized Aluminium 6082 ves ves ves ves es es es es
Buo ane
0 inicell es es es es es - .- -
Syntactic Foam - - o tion o tion o lion es es es
Auto Functions -
De lh es es es es es es es es
Headinq ves ves ves ves ves ves es es
Altitude option option option option option option option option
Traction DP, - - option option option option option
Dynamic Positioninq


.Telemet S stem
Fibre option ootion ves ves ves ves ves ves
TWP - FSK ves ves cpllon o tion o tion - -


Video and Data system
Camera Interfaces 3 3 4 4 4 4-5 4-5 4-7
Video Simultaneous 1 1 3 3 3 3 3 4
Switch function Channel 1 1 1 1 1 I 1 1 1
for 3 Cameras
Survey Channel RS 232 - 3 3 3 3 3 3 16
Surve Channel RS 485 - 3 3 3 3 3 3 5
Survey Data Channels - ootion ves ves ves ves ves ves
Ethernet 10 100 mBi! - option o tion option option option o tion o tion
USB interface o tion o tion o lion o lion o lion o tion a tion
HO - Camera Interface - ootion ootion ootion ootion ootlon option option


Camera
CCO Colour Hi h Res, ves ves ves ves ves ves ves ves
CCO Low Liaht option option ootion option option ves ves ves
Zoom a tion a tion o tion a tion o tion a tion o tion a tion
HD-SOI - o tion o tion o tion ootion ootion ootion option
Still Camera ootion ootion ootion option option ootion ootion ootion


Data can be changed
2-~----------------------------------


Phone: +4735025000
Fax: +4735025120
Mobile: +4792024616


REG-MAR-Q03.doc
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VAT number: N0947 063 405
Bank account: 2699.05.11119
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Mo.ElEb 3000 3000 4'500 7500- 7500 1500~ 15 k 30k
CROY offsbore &bore ojfs/iO[e.


LiClhtinq
LiQhts HaJoQen 250W 2 2 2 2 2 2 2 2
U hI Interfaces Standard 2 2 4 4 4 4 4 4
Dimmable Halogen - - 4 4 4 4 4 4
250W
Dimmable Channels - 3 3 3 3 3 3
LED 150 W Interface Dation ootion e' e, e, e, e, es
HMI2 x 400W Interface option ootion ve, ve, ve' ve, ve, ve,
Camera mountin
Pan and Tilt Cameras ve, ve, ve, ve, ve, ve, ve, ves
Pan and Tilt Liqhls ve, ve, ve' ve, ve, ve, ve, ve,
To and Rear Mounted o tion o tion o tion o tion o tion o lion option o tion


LARS
Launch and recoverv
Pad Eve ve, ve, ve, ve, ve, - - -
Latch - - option option option ve, ve, ve,
LARS - - o tion o lion o tion e, e, e,


Interfaces Tools and
Survev'E:auitiment
Manipulator Grabber 1F ves ves ves ve, ves ve, ve, ve,
H draulic Man! ulator SF o tion o tion o tion o tion o lion o tion o tion o tion
H raulic Mani uJator 7F - - - - - o tion oolion
Sonar TWP I RS 485 ves ves ves ve, ve, ves ve, ve,
Cameras e, e' e, e, e, es e, es
HD Camera - - ootion ootion ootion Dation ootion ootion
Liahtlna ve, ves ves ve, ve, ve, ve, ve,
Transponder ve' ves yes e, e, e, e, e,
laser e' e, e, es e, e, e, ves
3 hase Eleclric Tools o tion o lion ootion ootion ootion ootion ootion oolion
Multi beam - - option oplion oolion option option option
Cable Tracker - - o tion option option o tion o tion o tion
CTD Sensors - o tion o tion o tion o tion o tion o tIon o tion
Sub Bottom - - ootion ootion ootion ootion ootion option
Dioiauarts Deplh Gauae - option option option option option o tion option
Hydraulic ToolinQ - o tion o tion o tion o tion o tion o tion


Surface Viewing and
eontr.ol System
Portable Units ves ves ves ve, ve, build in build in build in
S lash proof Cabinets yes ye, ve' ve, yes - - -
Video Monitor >19" ye, es e, e' e, es e, es
PC Monlter >19- e, e, e, es ves ve, ve, ve,
PC - - ve, ves ves ve, ve, yes
Portable Remote Control ves ve, ve, ve, ves e, e, es
Wireiess Control o tion o tion o tion a tion o tion o tion o tion ootion


Data can be changed
3
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MIDDEL ' . 3000 . 3000 ~500 7500 7500 7500 15 " 30'k.
CRQV offshore offshore offshore


Video Overlay
Overla es es es es es es es es
Still Picture · · ,es ,es es es es es
Video Measurement · · yes ,"s ,es ,es ,es ,es
Video Pointer · · yes es es yes yes yes
Position and NMEA · · es es es es es es
Individual Setup · · ,es ,es ,es ,es ,es es
Video Recordin
DVD Build In PC · · ,es ,es ,es ,es ,es ,es
HDD Build In PC · · yes yes yes yes yes yes
External DVD HOD HD o lion o tion o lion o lion o ticn o tion o tion o lion


Data can be changed____________________________________ 4
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•RDV TECHltOL06Y


• ROV designed for tough conditions


• Reliable and well proven design
• Quick and easy mobilization


• Very good stability


• Plenty of power
• Interlace for standard tools
• Quality at an affordable price


• Require a minimum of maintenance


• Made in Norway


STANDARD ROV SYSTEM


Vehicle


Frame


Housigns


Weight in air


Payload


Standard working depth


Power input


Thrusters


Speed approx.


Pan frilt


Camera


lights


Sensors


Telemetry


Auto functions


Specifiacations are subject to change


lWH 2500 x 1500 x 1600 mOl.


Aluminum, black anQdized


2 or 3 electronic pressure bottles


Approximate!y 1350 k~ std.


60 kg


700 rn. Other ratings available


230/400/440/690 VAC,3 phase, 30 kW.


6 thrusters with 3kW, pressur.~ co.mpensate-d '


HorizontalZ.l knot. Vertical 1.8 knot
Lateral 0,9 knot, Turn 90 degfsec.


Pan al'.lgle4S degrees, Tilt angle 9D'degr~es


7 camera interfaces PALcolor
Color camera 0.1 lux, Zoom camera, Sony
HD-SDIcamera, option
,6 x 250Whalogen iight, 3 chai'lrlellight dirJ'lmer "
Interface for, halogene, LEDand H~Igas light 2 l( 400W
6 x 250W halogen lights, 4 channel light dimmer
2 x 400 W gas light HMI


Fiber opti~ CWDM'"system, Focal mux, mod'el907
4 Video, synchron~~s, ~6 RS 232 channels •
5 RS485 channels, 3 port 20 ~ase Ethernet
AD, Auto depth, AH, Auto heading
AT,Auto traction, option


Spore. AS " MOld.,.,." 2,· ,070 No'oddco" NORW~Y
eni.ail :W~@'pofre- •• .a>m
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ROV TECHNOLOGY


IOPTIONSROV/ ADDITI~~~ENT ,


DEPTH


700 - 3000 meter depth rating


LARSANDTMS


Different models


MANIPULATORS AND HPU
Different hydraulic manipulators


7-$ function, raptor, force feedback


Standard electric grabber manipulator
Hydraulic cable cutter
HPU 5,5 kw. 18 J/min. 140 bar


VIDEO AND STilL CAMERAS
Mini color cameras
Ll CCDmonochrome camera
CCD zoom camera


HQ..-SDI camera


Stillcamera, 8 mPix. Online
Photo mosaic camera


LIGHT


Halogen lights, 250 W
HMI gas lights, 200 and 400 W


AUTO FUNCTIONS


DP, Dynamic Positioning system
AA, Auto altitude
ATC,Auto track control - dosed loop
control (if integrated LBLsystem and
doppler/MRU)


s~""' AS Mem.,..lo, ZF-,076 NOlodd"n. NORWAY,,,,.1b,,",I'''p.' ro-".oom
Phone: +<0735 Ol ~ 00
Web,http;lfwww~oom


POSITION AND SURVEY SYSTEM
SSBl HPR system
lBL, integrated into ROV


EIVA survey mapping and monitoring


system


OTHER SENSORS AND EQUIPMENT


Scanning sonars


Multibeam
Sub bottom
Scanning sonars
Cable tracker
Side scan
Altimeter


Doppler log
MRU
lasers
HPR LBL integrated


Transponders
1 kw. Vacuum pump


2,2 kw. Water pump


Remote controlled collecting unit
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ROV TECHNOLOGY


• ROV designed for tough conditions


• Reliable and well proven design
• Quick and easy mobillzation


• Very good stabiIJty


• Plenty of power
• Interface for standard tools


• Quality at an affordable price
• Require a minimum of maintenance


• Made in Norway


STANRARD ROV SYSTEM


Vehicle


Frame


Housigns


. Weight in air


Payload


Max depth


Buoyancy


Power input


Thrusters


Speed approx.


Viewing P{T


Cameras:"


Camera 1


Camera 2 (optio~)


light


_Sensors


Other


- Tele~etry


LWH196x82x92cm


Anodized aluminium


3xlata.


530 kg ..


20 kg approx.


_700 ffi. (3000 m}


Solid cell structure


230/400/440 / 690 VAC, 3 phase 20 kW


Horizontal 4 x 2000W, Vertical 2 x 2000 W,
lateral 1 x 2000 W, Thrust 400 - 450 N
Electronic resetable overcurrent protection
Hcirizontal3,5 knot, Vertical 1.9 knot
lateral 1,2 knot Turn 60 deg/sec


Pan 0 - 90 degrees, Tilt 0 -120 degrees


5 x'camera interfaces


low light colour camera, PAL520 1V lines 0,1 lux.
. .


Zoom camera, Colour CCD, PAL,SOON lines, 1 Lux
18.x ?ptic1314 x digital ioo.m
4 x 250W halogen light, 3 channel light dimmer, HMI gas
light 2 x 400W
100 bar depth sensor, fluxgate compass, leakage
detectors
Auto depth, Auto heading, Auto traction (option)
Digital control of thrusters and lights
Focal 907, Fibreoptic multiplexer c


3 X 8bit video channels; 6 it: RS 232/485 channels


5po~M,. __ Zl'.3676"-" O!Ol<WAr
o:m.A~~
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ROV TECHNOLOGY


Survey Channels on bulkhead


Manlpulator,skid


Splash proof 19' rack Consisting of: PC, Power


remote control, Video matrix 8 channel, Viga
Option overlay system.
Data presentations of, depth, heading, date, time,
twist counter, video grabber and screen writer,
DVDand HODvideo PC recorder Connections for
umbilical, sonar, control console, RS232
communication ports Digital instruments, Volts,
Amps and HZ.


Height 45 em., Width 54 em.
length 60 em, Weight 42 kg.


Video and data screens, 4 x 17" HD


Height 374/424 mm, Width 1670 mm,
length 170 mm, Weight 40 kg


POWER CONTROl AND FUSECABINET
Steel cabinet
Power input 230V 50 HZ. 3 phase, 20kW.
Transformer 230 V / 990 V AC.
Fuses and ground fault system.
Connections for umbilical.


Height 26 cm. Width 40 em,
length 60 em, Weight 19 kg.


TRANSFORMER
Transformer in steel cabinet
Height S5 em, Width 40 em,
Length 45 em, Weight 146 kg.


1x RS232, 24 V, 1X RS485, 24 V


Skid with EHS manipulatqr, HPU, 140 bar,- Valve pack, 7
channel, Heig~t 21 CITl,Width ~m'cm, Length 150 em.
Weight dry, 60 kg, Weight in water,'ZO kg. .


CONTROl CONSOLE
Cabinet, glass fibre portable console.
ROVpilot control console with two XYjoysticks for
thrusters control.
Switches for camera, light, manipulator, remote
functions on ROV, and other external functions.


Height 20 (40) cm, Width 21 em,
length 43 em, Weight 4 kg.


WINCH
Winch 1, 1000 meter sinker cable
Height 105 em, Width 82 em,
length 105 em, Weight 230 kg


Winch 2, 1000 meter tether cable
Height 105 cm, Width 82 em
length 1700 em, Weight 430 kg


UMBIllCAl400M (SINKER)


Kevlar armoured cable.
length 400 meters.


Weight in air 10 kg./l00 m.
Weight in seawater negative
Outer diameter 7,6 mm.
2 x single mode fibre
Break strength 10kN


Spotnl AS· M.cd."lc. O!'. '016 NotoOd,o, NORwAY
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TETHERCABLE
Kevlar armoured cable.
Length 5000 meters.
Weight in air 260 kg/km.
Weight in seawater approx Okgjkm.
Outer diameter 18 mm.(approx.)
Breakstrength 12000 N
Foamed PE jade


ADDITIONALEQUIPMENT


• Lights, halogene, LED,HMI gaslight


• HD camera


• Black/White super low light


• Colour zoom camera


• Laser


• Sonar


• Navigation, HPR


• Video enhancher


• Survey channels, R5 232, RS 485


• Electric manipulator/ropecutter


• Hydraulic Manipulator


• Tether storage winch


Several other equipment available.


ROV TECHNOLOGY
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ROV TECHNOUJOY


• ROV designed for tough conditions


• Reliable and well proven design


• Quick and easy mobilization


• Very good stability


• Plenty of power
• Interface for standard tools
• Quality at an affordable price


• Require a minimum of maintenance


• Made in Norway


STANDARD ROVSYSTEM


Vehicle


Frame


Housigns


Weight IJ:'Iair


Payload


Standard working depth


Buoyancy


Power input


Thrusters


Speed~approll.


Camera


lights


Pan/ TIlt


Sensors


Auto functions


TelemetrY


Specifiacations are subject to change


lWH 1600 x 810 x 890 mm.


Aluminu.m, black anodized


3 x electronic pressure bottles


410 kg (approxr


20 kg. (approx)


7oom. (other options available)


Solid cell structure


230/400/440/690 VAC, 3 phase; 10 kW.


7 thrusters with 2 Hp, pressure
compensated, each 400 - 450 N,
tlorizontal3,5 knot, Verticall.1 knot
Lateral 1.3 k'not, Turn 90 degjsek
Standard camera, Low light colour camera
520 lV lines, O.llu:>:.
2:>:250W halogen light, 4x light interfaces;3 channel
fight dimm~r Int,erface fOf4 x halogel-),~, LEDand HMI gas
-light 2 x 400W


Tilt angle 90 degrees, Pan angle 45 degrees


100 bar depth sensor, f1uXgate compaS5, rate gyro
leakage detectors


AD, Auto depth, AH, Auto heading


Focai 907, Fibreoptic multiplel!er, 3-5 v'jdeo channeh, 6 x
RS232/485 channels
Option'll: HD-video, Eth~rnet, US8 link, others


'".ree 105 • M.r~.,.I." 2f -,&7& Norndden, NORWAY
o"'aii:w1lI!l"perc.· •• ,com
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. . .
SURFACE EQUIPMENT


ROV CONTROL UNIT
Splash proof 19' rack with PC and


17" monitor.
Vigra overlay system.
Data presentations with text and
graphical overlay.


Connections for umbilical, sonar, remote control,
RS 232/485 communication ports


Tether cable
Kevlar armoured cable.
Length 5000 meters.
Weight in air 260 kg/km,


Weight in seawater approx 0 kg/km.
Outer diameter 18 rnm. (apprex.)
Break strength 12000 N


Foamed PEjacke


ADomONAl EQUIPMENT


ROV TECHNULUGY


Height 640 mm Width 540 mm
Length 600 mm. Weight 72 kg.


TRANSFORMER UNIT
Splash proof aluminum cabinet
Power input 220/40DV, 50HZ, 3phase, 10kW.
Power transmission line 2500V AC.
Digital power analyzer
Fuses and ground fault system
Connections for umbilical.


Height 600 mmWidth 600 mm.
length 600 mm.Weight 120 kg.


REMOTE CONTROl
ROV pilot control console with two X'fZ
joysticks for thrusters control.
Switches for camera, light, manipulator,
remote functions on ROV, and other
external functions.
Height 200 {400J mm Width 210 mm.
length 430 mm. Weight 4 kg.


,po". AS _Me,d, •• I." 1.,. j675 Not<>ddoo.NORWAY
"n\,II,,"~@.p.rr••••.com
P""".: «17 .5 02 50 00
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• Survey channels, RS 232, RS485


• Lights, halogene, LED,HMI gas light


• HD camera


• 81aekfWhite super low light


• Colour zoom camera


• Video exchange


• Laser


• Sonar


• Navigation, HPR


• Electric manipulator!ropecutter


• Hydraulic Manipulator


• Tether storage winch


• Copper telemetry available


• Several other equipment available
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• ROVdesigned for tough conditions
• Reliable and well proven design
• Quick and easy mobilization
• Very good stability
• Plenty of power
• Interface for standard tools
• Quality at an affordable price
• Require a minimum of maintenance


Vehicle


Frame -


Housigns


Weight in air


Payload


!'.-1aKdepth


Buoyancy


Pow'er hlput


Thrusters


Speed apprOI(.


Pan /rilt


Cameras


light


Sensors


Auto functions


- Telemetry


ROV TECHNOLOGY


LWH 144x82x81crn


Anodized aluminium


2x1ata.


340 kg


20 kg approx.


700 m. (3000 m)


Solid cell structure


230/400/440 '; 690VA~~ 1 or 3phase 1,0kW'


Horizontal 2 It 2000W, Vertical 2 It 2000 W,
lateral 1 It 2000 W, Thrust 400 - 450 N
Electronic resetabJe overcurrent protection
Horizontal 2,8 knot, Vertical 1.9 kno·t.
lat,erall,3 knot, Turn' 6q deg/set


Pan 45 degrees, Tilt 90 degrees


4·x camera interfaces, low light colour camera, PAL450
TVlines 0,.1 IlJ.x. .
2 It 2S0W halogen fight,
3 channel fight dimmer Interface for, halogene,
LEDand HMI gas light 2 x 400W
ioo oar depth sensor
f1uxgate compass
leakage detectors
Auto depth, Auto heading, Digital control of thru5ters
and lights


, Foca'i 907, Fibreopticmultiplexer" 3-5 ~ideo channels, 6 x
R5 232/485 channels' - ' " '
qpional; Ha'-video, Ethe~et; USB'\ink, others
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SURfACE EQUIPMENT


ROV CONTROl UNIT
Splash proof 19' rack PC and 17~ monitor.


Vigra overlay system.
Data presentations with text and graphical overlay.
DVDand HDD video PC recorder Connections for
umbilical, sonar, control console, RS 232
communication ports


Height 640 mm, Width S40 mm,
Length 600 mm, Weight 72 kg.


TETHER
Kevlar armoured cable.
Length 0-1000 meters.
Weight in air, approx.230 kg/km
Weight in seawater neutral
Outer diameter approx 16·18 mm.
Power conductors
2 or 4 x single mode fibre
8reak strength 800 kg


AoomONAL EQUIPMENT


ROV TECHNOLOGY


TRANSFORMER UNIT
Splash proof aluminium cabinet
Power input 230V SO HZ. single phase, 10kW,
Transformer 230 V /990 V AC.
Digital instruments, Volts, Amps and HZ.
Fuses and ground fault system
Connections for umbilical.


Height 340 mm, Width 370 mm,
Length 570 mm, Weight 50 kg.


REMOTE CONTROl
Glass fibre portable console.
ROV pilot control console with tv..-oXVjoysticks for
thrusters control.
Switches for camera, light, manipulator, remote
functions on ROV, and other external functions.


Height 200 (400) mm, Width 210 mm,
length 430 mm, Weight 4 kg.


Sperro f.5. __ ll'. *7& N<><Od<len.ProffW",...•..•.•.~
_: "'lS 02 -;0QO
W.b,~"p,//W""'~p<,re-.~,om


• Video enhancher


• Survey channels, RS232, RS485


• Lights, halogene, lED, HMI gas light


• HO camera


• 8lack/White super low light


• Colour zoom camera


• Laser


• Sonar


• Navigation, HPR


• Electric manipulatorjropecutter


• Hydraulic Manipulator


• Tether storage winch


• Copper telemetry available


• Several other equipment available.
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ROV TECHNOLOGY


• ROV designed for tough conditions


• Reliable and well proven design


• Quick and easy mobilization


• Very good stability


• Plenty of power
• Interface for standard tools
• Quality at an affordable price


• Require a minimum of maintenance


• Made in Norway


STANDARD ROV SYSTEM


Vehicle


frame


Housigns


Weight in air


Payload


Standard \'larking depth


Buoyancy


Power input


Thrusters


Speed approx.


Camera


tights


Pan I Tilt


Sensors


Auto functions


Telemetry


Specifiacations are subject to change


LWH 1180 K720 K720 mm


Anodized aluminium


2x!ata.


240 kg


20 kg. approx.


700 [fl. (3000 m.)


Solid cell structure


230(400/440(690 V At, single phase, 5-7 kW ,


Horizontal 2 xlOOOW, Vertical! x 2000 W
Lateral 1 K1000 W, Thrust 200 - 450 N
Electronic resetable overcurrent protection
SUB-fighter 4500 with hydraulic manipulator skid
Horizonta! 2,6 knot, Vertieal1.1 knot, Lateral 1.2 knot
Turn 60 deg/sek.
4 x camera interfaces, Low light colour camera
520 TV lines 0,1 lux.
2 x 250W hafogen light, 3'channellight dimmer-
Interface for,1x halogen.e, lED and'HMI gas iight l·x
400W


Tilt angle: 90 degrees, Pan angle 45 degrees


100 bar depth sens.or. fluxgate compass, rategyro
leakage detectors -


Auto depth, Auto heading


Focal ~07, Flbreoptic multiplexer, 3-5 video cha'nnels, 6 X
RS 232/485 ch'annels:, ,. ;
Opic~nal: HD~video, E.thernet, USB link, others'


S;>o<tooJ,S.~ 2F.3676N_NO'lWAl'
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ROV TECHNOLOGY


ROV CONTROl UNIT
Splash proof 19' rack
PC and 17" monitor.
Vigra overlay system.
Data presentations with text and graphical overlay.


oVO and HODvideo PC recorder
Connections for umbilical, sonar, remote control,


RS 232/485 communication ports


Height 640 mm. Width 540 mm.
Length 600 mm. Weight 72 kg.


TRANSFORMER UNIT
splash proof aluminium cabinet
Power input 230 V SO HZ. single phase,7 kW.


Transformer 230 V to 990 V AC.
Digital instruments, Volts, Amps and HZ.
Fuses and megacon ground fault system


Connections for umbilical.


Height 340 mm. Width 370 mm.
Length 570 mm. Weight 40 kg.


REMOTE CONTROl
ROV pilot control console with two XY
joysticks for thrusters control.
Switches for camera, light, manipulator, remote
functions on ROV, and other external functions.
Height 200 (400) mm. Width 210 mm.
Length 430 mm. Weight 4 kg.


TETHER


Kevlaf armoured cable.
Length 0-1000 meters.
Weight in air, approx. 200 kg.jkm.
Weight in seawater neutral
Outer diameter 12 -15,2 mm.
2 or 4 x single mode fiber


Break strength 800 kg


ADDITIONALEQUIPMENT


. Survey channels, RS 232, RS 485
Lights, halogene, LED,HMI gas light


HD camera
Black/White super low light
Colour zoom camera
Video exchange
Laser
Sonar
Navigation, HPR
Electric manipulator/ropecutter
Hydraulic Manipulator
Tether storage winch
Copper telemetry available


Several other equipment available.
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6ugus Remote Systems - www.argus-rs.no/Contact Page 1 of2


Home ServiGes Products Equipment QA-HSE References Contact


Picll/flllaken from office snowilg chartered WN l.ib;;s mobirlting at Argus Base deep wa!ef Quay. Argus


additionally access modem omces alld a spacioos WOfkshop on fhe quay.


Contact
Argus Remale Systems AS I Argus Survey AS


NygMdsviken 1


5165 Lak.sevag. Norw<Iy


Ptlone: (+47) 56 11 30 SO


Fax: (+47) 56 11 3060


E-mail:


ROV related: safes@argus-rs.no


Survey related: info@argu&-SUrvey.no


httn'//urww :'lrD'u~-r~.no/contact


Latest News


January 20th 201 1


ISO 9001 :2008 and ISO
14001 :2004 certificates


. MoroNews


2/4/20 II



http://www.argus-rs.no/Contact

mailto:safes@argus-rs.no

mailto:info@argu&-SUrvey.no
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l\rgus Remote Systems - vrww.argus-rs.no / Company Structure Page 1 of 1


'__~ __ "" -'=""" .!!irio"''''=$'"''' ''="=C~="_""''''''~,=$'1.'.'''''_'''''"?l"_''~$'~__ =='"'•••'=


Home ServiCl!S Products Equipml!nr QA-HSE References Contact


Company Structure
Comprehensive subsea services


Home
News


Company structure


ARGUS Rem<:>t1!Systems


"1'""1'"< D'"•••". r"d.""",~",,,,,
~_.--- _.,..-


Survey


Staff


R&O


Argus Remote Systems I',as established In 1891 and cummlty hes 30 employee~ and '3 consu~ants. Mohn


Drilling, an offshore air· and saturation diving contractor. is the main shareholder of the compar\ies owning


71% of shares in Argus Remote Systems: as well as the ROVs. From January 200>1the survey department


has been opera!ed as a separate company: Alyus Survey. Argus R"mote Syslems owns 100% 01Argus


"'""',


, .-_.. i
l..,.,..._4-F--cc::;:",,_l


- More News


Latest News


Argus certifica,es now acce""ibl~ on W<!bs?e",or~"


January 20th 2011


ISO 9001 :2008 and [SO
14001 :2004 certificates


--, I
.._.---._-~~~-_._•.....


,-~.::..•.•.- !


;,;--.....:;;;;..;;..!
".~~~ .,


.~)


CopyrlJhl Co2010 Argus Remol,. Systems AS AYnghIs ••••"r':w


Ema~ Y1eS@"'gu&-~.no I PhonlI (+<Ii) 51311 30 50


ht-tn '//Uf'lMUI J'lrom:-rs.no/comvan y-structure 2/4/2011
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European Oil and Gas


HORIZON
ItWhole site_ jGO


Home I Archives Search I Channels J Contact Us


,,


DHl CI>.N
MAKE I>.
TOUGH
BUSINESS
BmI


••


f ,


Hidden depths
30f04/2007 I Channel: Drilling, Subsea,
Support Services


Through its subsidiary company, Argus Remote Services, Mohn Drilling provides a
range of high-quality, electric ROVs to customers, for rent, hire, and sales: "Mohn
DrilIing is the major shareholder 01 Argus Remote Systems, which is a business that
specialises in subsea tele-robotics, and the developmenl, design, manufacturing and
operation of ultra-<leep ROVs,~ says Stein.


Mohn Drilling offers air and saturation diving services to ClJstomers wi!h demallding
requirements around !he worfd, including a ClJITentmajor operation in Argentina: "'We
are presenlly operating on a ten year collaboration with DOF, off the coast of
Argenlina," Stein explains. We initially won !he contract for diving and ROV services
in 1999, and the newly buill diving support vessel (DSV) Skandi Patagonia, started
operations in December 2000


"It is a year-round contract, in which we always have a minimum of five diving
personnel on board," he continues. "'We have carried oul saturation diving at !he
AOes and Carina field development, where McDerrnot have installed new platforms.
We completed !he diving vr'Ork relaled to this field, including tie-ins, free span
correction and as-built surveys."


Based in Norway, the business offers a range of air and saturation diving services,
and through its two subsidiary companies, Argus Remote Systems, and Artec
Subsea, provides ROV (remolely operated vehicle) and survey services to customers
around the wond.


Stein Christian MOhn, a partner in Mohn Orifling elaborates: "Mohn Drilling provides
air and satural10n diving services. In addition to diving, the company has two
subsidiaries, Argus Remote Systems and Arlec Subsea, which focus on ROVs and
associated tooling systems, and subsea survey operations, respectively."


Established in 1985 by SIein Mohn.
originally as a ship-owner and operator, Mohr; Drilling has extensive experience in
the offshore industry and a repulalion for excellenl service.


"Argus Remote Systems has 20 years of experience in the development of control
systems for robots on land and in water, interface, power electronics, programming,
and multiplexing hardware for signal transmission," he conlfnues. "All of the ROVs
are manufactured in-house, using the Argus key components, which means that they
are highly reliable, and that we are not dependant on external know-how for IRM or
ImpJemenllng improvements and ClJslomised changes."


The company's ROVs are used for a number of roles by a broad range of clients:
"Argus rents and sells ROV services," says S1ein. Our clients indude Nexans,
EMGS, and many of the major oil companies. Additionally we worll closely with the
University of Bergen in a number of research roles, where we have completed
subsea studies, Including work in the mid-Atlantic mountain ridge.
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·Our business concepl is 10 use the clients' vessels as a platform for our ROV
operations, thereby lowering the operational costs: he continues. 'Our ROVs are
capable of a broad range of roles, including construction, drill support, touchdown
moniloring when cable laying, ROV survey with high-quality video, seismic vessel
support, survey of cable routes, and survey with mulli-beam, sidescan sonar and
sub bottom profiler. We also do cable lays, not only power and fiberoptic cables, but
also seismic ocean botlom cables,"


Included in the business' catalogue of ROVs is its highly reliable Balhysaurus: "The
Bathysaurus is an extremely reliable, ullra-deep rated, electrical wor1c.-c1assROV:
says Slein. 'n is depth rated to SOOOmsw,and since 2004 has proved very reliable at
great depths. The machine operates regularly at depths between 1000 and
2500msw, without diffiaJltles. It can still go much deeper:


Stein is confident that eleclrical ROVs will continue to become more popular in the
future: We leelthat electrical power, for continuous wor1c.,is the Mure of subsea
operations. Electrical ROVs are extremely reliable, and due to the cold temperatures
of seawater there is optimal cooling of the electrical engines and components.
Additionally, electrical ROVs are lighter, and the dimensions make them more
suitable for greater depths. Electric propulsion, as opposed to hydraulic, is also
completely environmentally clean."


Stein explains that the nature of the company's diving operations ensures that safety
is the primary consideration: "Il is the key faclor in all of our operations, we always
think 'safety firsr. The heallh and safety 01 our divers is our number one pliority, and
together with our own company doctor, we have a contract with a diving medical
specialist that is available 24 hours per day. We must also consider the environment
that we are operating in. For example, Argentina is one of the most hostile
environments in the world to dive in, due to low temperatures, strong Iidal currents
and the poor visibility,'


Looking to the future, Stein is confident that the company can continue to be highly
successful: "I believe that the future looks very good for Mohn Driliing, and that the
general demand for subsea and offshore services will continue to increase. The trend
is towards exploring and operating deeper, and as our ROVs are depth rated to 6000
metres we are very confident that depth will not be an Issue lor us. We currently
have three ultra-deep ROV spreads under construction, and will continue to expand
in the future. In terms of diving, although we are a small organisation we are very
efficient, and well equipped for the future. I believe that we can continue to grow at a
very good rate for the coming years," he concludes.


Mohn Drilling AS
WINW.argus-rs.no
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Argus Remote Systems - www.argus-rs.no/Electrical ROVs Page I of 1


Home Services Products Equipment QA-HSE References Contact


Electrical ROVs
Proven Electrical Technology


Since 1991 Argus has ~een engaged in advanced robotics. Eleclrical ROVs have a numher 01 ad~anlages in


comparison 10 traditional hydraulic system •. W1thoul reducing performance eleClrical ROVs are smaller in


size. lighter in _ight and more adaptable to new situations than their hydraulic peers. separate power &


control systems to the thrusters inc<ease redlmdancy. Hydraulic oil spill is reduced to a minimum. whicl1 is


beh...- (Of !he environment and gives Itle operators a sal".-worklng area. A separate hyd ••••Jlic powerpacIl


drives the too~ng.


Argus has a full spectrum 01 ROV systems rangtng from the hand-carried Argus Mini 10 the iarge work claes


Argus Worker.


When the entire system is de~ek.!ped and rnaoufadured by the sarna developer the system gains


seamlessness. This Is reflected in Argus' outstandtng track record ior durability and reliabimy. II aiso makes


tailoring SIld custom filling of the variotls units efficient Interfacing is never a problem when th~ wmponenlS


have been planned for interlacing fi>jhlfrom the beginning. As the Argus crews tak~ part in the product


d""eJopmenI the i'IIegrated systems are constantly beilg developed and improved to enhance


achievements.


Products


Electrical ROVs


Argus Worker


Argus Bathysaurus XL


Argus BathysauHls


Argus Ro~er MKII


Argus Rover


Argus MIni


Latest News


January 20th 2011


ISO 9001 :2008 and ISO
14001 :2004 certificates


-MoroNews


hH-n·flurnlUl ~rml.;:~rsno/electrical-rovs


C<>!>}'fighl~2!)10Argus Remol" Sys,"""s AS. All r'Qt"it$,eser.ed


Em~il·saleS@ar9"s-fS.noIPhone (•.••7) 55 11 305()
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\rgus Remote Systems - W'!/W.argus-rS.110 I Argus Worker Page I of 1


Home Services Products Equipment QA·HSE References Contact


Argus Worker
Large Work Class ROV


Products


Electrical ROVs


A'llus WOrker


Arg<ls Sathvsaurus XL


Argus 8athysaurus


AtJ:lUS RoverMKlI


Argus Rover


Argus Mini


Latest News


Max oper"'Jng depth: 40C10rnsw


Fibre optic video lransmission


5 simultaneous video channels


Additional HO SOl Video syslem


Auto headlngldeplh, all~ude


FocusJZoom camera facility


"Options' Video Overlay


Dual dlar\llel HalOgen lights


-4 X 150W HID gas lIl/hts


httn:/ /www.ar.;ms-rs.no/worker


Fibre optic Gyro


DC broshle1;s 13t.WTectladyne Ihrusters


Schining T4 and SF Rigmaslel Manips


16kW Hydraulic pov.rer peck


Toolingrrooling skid options
Survey sen501 inter1ace


Size: L""2200 x W-=1SOO x H""17SO


W!!igllt aPJ>fO~.2100kg


195kg payload


Janusry 20th 201 j


ISO 9001 :2008 and ISO
14001 :2004 certificates


• More News


Copyrlghl* 2010Argu5 Renlole Systems AS, A~ r'ghlS reserved


Emeil: aales@arg',"o,.,nol Phone 1+~7j 56 1 j 3050
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Argus Remote Systems - www.argus-rs.no/Argus Bathysaurus XL Page I of!


Home Services Products Equipment QA-HSE References Contact


Argus Balhysaurus XL
Work class ROV


Max operming depth: 4000msw


Fibr~ optic video trnnsmission


6 sim~lIaneou5 video channels


Addilional HO SOl Video system


AlIlo head<ngldepth, allihJde


Foc:us/ZOom camel'll facility
"Options" Video Overlay


Qual dlannel Halogen Iigtlts


4 x 150W HID gas lights


Fillre optic Gyro


DC brustlle-ss 5,5kWTec:nadyne- ltlruste~


Schilling T4 and SF Rigmaslllr Manips


5,5kW HPU fOI manipulators


Tool<ngtToolinll s~id options with aUKHPU


Survey sensor lnlerface


Size: l=2OOQ x """1600 x H=HOO


"""'ightappr= 1700kg


195kg paylOad


Products


Electrical ROVs


Argus 'M>rter


Argus Bathysaurus Xl


Arg\IS 8atllysaurus


Argus Rover MKII


Argus Rover


Argus Mini


Latest News


J"""""I2Oth 20"


ISO 9001 :2008 and ISO
14001 :2004 certificates


• Mor<' News


J..ttn·/IunxmJ ~rOll';:_TS:_ no/xl


Copt.,;ghl = 2010 Argus F!emoI•• S~tems AS. AS rig'iIS te.""",d
Emeil: saleS@argus-<SI,oIPhorle (+47) '.is,, 30 50


2/4120 II
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Om Subsea Technology & Operations Page 1 of I


J!iA<. Home AboutAAKSubsea QHSE Contact


About Subsea Technolog)' &


Operations


Els\lb I


Operations


The way forward


About Subsea Technology & Operations


MK Subsea AS is a specialist provider of ROV services utilising rts proprietary eleclrk: work class ROV, the "Elsub" Designed, developed and
produced in Slavanger Norway by AAK Subsea, the Elsub is believed to be the firs! electric ROV of this class and design to have entered into


commercial service.


Based upon the success of the first generation ROV, AAK Subsea has embarked upon the expansion 01 its lleet With the next generation,


envirorunenlillty-friendtyworl<. class ROV, the Els4Jb II.


httn ://www _aak.no/ en!about-subsea -techno logy -a-operations. html 2/412011
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About AAK Group


A<. Home About AAKGroup QHSE Careers Press / media Contact Employee


Page 1 of2


-----------_._-------------.- ._--------------------_._-_ .._----------_.


About AAK Group


MK Group is a duster ofcompanies delIvering solutions to the 011& gas industry and energy sec!0(. We am specializing in work al places hard to


access: from deep below to h'slh above, we can reach it and make it happen _whether it be inspection, installation, repair, mod"rtica1ioo.


deC<lmmissioning or safety systems.


We have our origin from the west !;:oast of NClrway. from one of the mosl hostile environments in the world. Succeeding in this e,wironment hilS


learned us to be focused on delivering high value ssrvices and technology thro!.!gh 100% dedication and pelformance in all phases on every


proj~


For Ihe last 20 years AAK Gmup has been developed into a fully integrated service and technology provider for the leading companies in the


petroleum industry, Working closely with our inlemalional clients we have devek>ped a uniqlle way or working - offering optimized and integrated
teams customed designed for each project aiming for maximum efficiency and customer profabillty


we Cl.lrrefltly have 230 highly mvlti<:fK:ipme, experienced and educated employees.


Organisation


l.•..•_. l'n~T~" ",,,J... .,,...I••..,I"'h"'.,t _J'lJ'l1c -o-ronn.html 2/4/2011







About AAK Group


Key Personell


_J


Page 2 of2


Jon Daniel Nesi"


Joar Kavli


Magll'f Landre


Svein Sund


Marcus Brevik


Einar Vindenes


Antony Srott


Svein Sulld


Tor Johansen


CEO AAK Group AS


CFO


QHSE Director


Marketing Director


Managing Diredor AAK Safety AS


Maneging Director AAK AS I AAK IRV AS


Managir19 Diredor AAK Subsea AS


Managing DirectorVesl Jet AS


Managing Director AAK Mana Ud


jon.nesje@aak.no


joar.l<avli@aak.no


magO)'.landre@aak.no


svein.sund@aak.no


mareus,brevik@aak,no


einar. vindenes@aak.no


1000y.scoll@leco.no


robert@vesljetno


tor.}oh<lnsen@aak,no


M'~"A1AlC"
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Jperations Page 1 of]


•.••bout Subsea Te<:hnology &:


Operations


Horne AboutA'\KSubsca


Operations


QHSE Careers Contact


Norsk English


E1sub r


Operations


The .•.•.'3l,forwar(l


IJIUILUA.·


The Elsub has been in continous commercial operation since Decemb€r 2009 providing drill support services under a long term rental contract


ol'fshore Venezuela. The walk scope Is very vaned and the operating conditions very challenging with periodically strong sea currents and a


congested wor1l; zone. In the filS! 6 months of operation. mlfS tIlan 110 dIves of val'(ing Mve been accomplished and over 600 hours logged
subsea with only negligible dOWntime due to equipment failure,


Tel: ~~771 aa" 00 - f",,: ~4771 22 71 01 - info@aak.lIoIAnd,l"""" - Bc~n - \.'"to<tfuld- Sla'.,.~r- Kristi"r.sun~ - H'"ge"t1n~ i C<lPl-rW>1©AAK Group AS
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ElSub I Page 1 of 1


About Subsea Technol()~' 8<


Operations


Home Abollt AAK Subsea


Elsub I


QHSE Careers Cont1'ct


Nod, En&lish


Elsuh I


Opemtions


The way fon~llrd


Based upon 11mconcept of independent elediie thruster power and control syslems located topside instead of on the ROV. !he Elsub has


demonsll'ated its capability to derrverOIl its primary desigrl goals:


High Reliabitity coupled with ease of maintenance resulting in very low downtime


Environmentally friendly will) minimal hydraulic oil content and low topside power demand


Versatile, multi·lask capability coupled with power, manouverability and stability
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The way forward


Home About AAK Subsea QHSE ('areer. ('ontad


Page 1 of 1


About Subsea Technology &


Operations


Els"b I


Operatio"s


The way fOl'wa,.d


AIrlIIIAJ""·


The way forward


The secontl gener.rnon ROV, !he Elsub II, is now ready for produc:lion and will incorporate filrIher environmental enhancements together with
slate of the art electric powered LARS and TMS components.


AAK Subsea has also commenced concept design work Orl a range of electric Iool[ng alld accessories tor a wide range of applications to
complemenllhe ROV,


hfrn,/IuroJW ~:Jk_no/en/the-wav-fOIward.html 2/4/2011





		Ocean 1.pdf

		Ocean 2

		Ocean 3

		Ocean 4

		Ocean 5

		Ocean 6






6 sem 1' -  
SEMl  Nortli An1cric.1 


1401 K Street, N W  Suite 601 
Washington. DC 20005 


February 7, 201 1 


Tel: 1.202.289.0440 
Fax: 1.202.289.044 1 


semidc@semi.org 
www.semi.org 


Mr. Timothy Mooney 
Bureau of Industry and Security 
U.S. Department of Commerce 
14th St.  and Pennsylvania Ave., N.W. 
Washington, DC 20230 


RE: Advance Notice of Proposed Rulemaking - Commerce Control List: Revising 
Descriptions of Items and Foreign Availability (Federal Register Notice of December 
9, 20 lo) 


Dear Mr. Mooney: 


Semiconductor Equipment and Materials International (SEMI) is  pleased to  submit to  the 
Commerce Department's Bureau of lndustry and Security (BIS) the following comments on the BIS 
advance notice of proposed rulemaking regarding the Commerce Control List (CCL). 


SEMl represents over 2,000 global companies that provide equipment, materials and 
services used to  manufacture semiconductors, photovoltaics, displays and related technologies. 
SEMI'S over 400 U.S. member companies are comprised of both large and small companies that 
make a critical contribution to  the advance of microelectronic technologies and that are central to 
the communities of highly skilled and educated engineers and technologists in many regions of the 
United States. 


SEMl and our member companies support the Administration's initiative to  modernize the 
current export control system and we commend the Commerce Department for this timely 
review of the Commerce Control List. We recognize the complexities of updating the regulations 
and appreciate this opportunity to comment on the CCL. W e  are committed to export control 
reform and look forward to  working with the government on an on-going basis to  help achieve 
these goals. 


About the Semiconductor Equipment Industry 


The instruments and materials that SEMl member companies produce are used principally 
to manufacture commercial integrated circuits or semiconductors on a mass volume basis. In turn, 
these devices are designed and used to  manufacture electronic devices. The principal customers of 
semiconductor equipment and materials companies are large, well-known semiconductor 
fabrication operators. 


The U.S. industry serves a global customer base and companies must export on a 
commercially reasonable basis to  survive. The average U.S. maker of semiconductor production 
equipment receives over 80 percent of i t s  revenues from overseas sales. These U.S. firms cannot 
be world leaders or even sustain their existing enterprises or market share unless they are able to  
compete quickly and effectively in the global marketplace. 







A regular stream of revenue from export sales is  needed, among other things, t o  fund U.S. 
firms' enormous research and development (R&D) investments. Semiconductor equipment 
companies reinvest, on average, I 0  t o  15 percent of their revenues in R&D. This level of R&D is 
necessary for these companies t o  remain world leaders. The ability t o  fund these investments has 
always been dependent on export revenues, so access t o  overseas markets and the ability t o  
compete in these markets with leading edge technology is  vital t o  the long term health of the U.S. 
semiconductor equipment infrastructure. 


SEMl projects global semiconductor equipment sales t o  have reached $37.54 billion for 
20 10. Following a 46 percent market decline in 2009, the equipment market is estimated t o  have 
expanded by 136 percent in 2010. SEMl forecasts annual growth of about 4 percent in 201 I and 
another 4 percent in 20 12. 


While year-end figures are being finalized, we estimate growth in all regions for 20 10. 
Taiwan was the largest market for equipment, followed by South Korea. China, South Korea, 
Europe and Taiwan are all estimated t o  have experienced growth rates over 100 percent. For the 
first time, the size of the China market ($3.27 billion) exceeded the size of the Europe market 
($2.33 billion). Please see Attachment One for additional details. 


These forecasts confirm that Asia is where the majority of the advanced semiconductor 
fabs are being built. United States SEMl members need t o  have the same access t o  these Asian 
customers that their non-U.S. competitors have. They must participate fully in the Chinese and 
other Asian markets t o  be world leaders and even t o  survive. 


I. Item Descriptions for Export Control Classification Numbers 


SEMl has for many years provided information and analysis t o  the U.S. government t o  help 
inform policy-making regarding Category 3 of the Commerce Control List. While these activities 
have resulted in what are, in SEMI'S view, improvements t o  Category 3, much more needs t o  be 
done. One reason for this is  that the last comprehensive review of semiconductor manufacturing 
equipment ("SME") controls occurred two decades ago while the semiconductor industry creates a 
new technology generation approximately every 18 months. The incremental changes made during 
this time have been inadequate and have not kept pace with advances in technology. 


Overall, our foremost concerns are not with ambiguity in item descriptions (although there 
is  some unclarity). Rather, our foremost concerns are with the outdated character of the list and 
challenges with some of the terms and technical parameters. For example, ECCN 3000 1's use of 
possible output results - such as, "feature size of 65 nm or  less" - to  establish the scope of 
equipment controls has proven t o  be particularly problematic. Also, terms that ECCN 3B00 I uses 
t o  describe output results, like "critical dimension," do not have a fixed meaning. 


These and other concerns are more fully outlined in an October 20 10 letter from the 
Information Systems Technical Advisory Committee t o  BIS Assistant Secretary Kevin Wolf. Rather 
than reiterate the concerns here, we ask that you refer t o  Attachment Two. This letter describes 
aspects of Category 3000 I ECCNs that should be addressed and requests guidance on the policy 
objectives behind these regulations. Without a deeper understanding of the policy objectives, i t  is 
quite difficult t o  formulate constructive proposals. 







SEMl believes that a fundamental review for semiconductor equipment controls is necessary 
beyond clarification of ECCN descriptions and that it should result not only in changes to  ECCN 
descriptions but also in Wassenaar proposals to update the list. SEMl proposes to  coordinate 
industry participation in the government working group that will review the Category 3 controls as 
we seek to  better understand the policy rationale and tailor recommendations accordingly. 


II. Recommendations on Structure of Tiered List 


SEMl members have carefully evaluated the criteria that BIS described in the advance notice 
of proposed rulemaking (the "Notice") with regard to  distribution of items among control l is t  tiers. 
In sum, SEMl strongly recommends that no SME items be placed in a tier higher than Tier 3. There 
is no reasonable basis, in SEMI'S view, for placement of SME in Tier 2 - which is the focus of SEMI'S 
comments - and certainly no basis for placement in Tier I .' 


The Notice specifies that: 


Tier 2 items are available almost exclusively from regime partners or adherents 
and provide a substantial military or intelligence advantage to the United States, 
or make a substantial contribution to  the indigenous development, production, 
use, o r  enhancement of a Tier I or Tier 2 item. 


The following subsections discuss SME under the two categories of criteria described in the 
Notice: I)  connections to  military or intelligence advantage; and 2 )  foreign availability. 


A. Connections to  Military or Intelligence Advantage 


Semiconductor production equipment comprises the instruments that semiconductor 
companies use to produce semiconductor devices. These devices are mass produced to serve as 
components for civil electronic systems. While modern semiconductors are technologically 
advanced, the technology and most advanced applications are to  serve the needs of consumer 
products. Defense electronic systems, like any other electronic systems, rely on semiconductors. 
But defense systems account for a tiny fraction of semiconductor volumes, seldom use the most 
advanced semiconductor technology, and do not drive the advance of semiconductor technology. 


Modern semiconductor production equipment comports with these facts about modern 
semiconductor production. The machines that SEMl members manufacture are designed to 
produce enormous volumes of commercial semiconductors at the highest possible levels of 
efficiency. Like the integrated circuits that they produce, these machines unquestionably involve 
advanced technology. But it is not technology that has a connection to  military or intelligence 
capabilities. Rather, semiconductor production technology is overwhelmingly driven by 
quintessentially commercial considerations: enabling companies to  produce large volumes of 
commercial products with high yields. 


SME's only utility i s  that, when used by skilled engineers with a variety of other pieces of 
equipment and technologies, it can be used to  produce integrated circuits. In and of itself, a 


' There would appear to be no Wassenaar Arrangement ("WAY') restraint on the U.S. government's flexibility to adjust 
its export licensing policies relating to  semiconductor manufacturing equipment. Only one such item, chemical vapor 
deposition equipment, is on the W A  "Sensitive List." Placement on the Sensitive List only affects reporting and 
notification obligations regarding an item. There is  no W A  requirement that W A  Participating States condition 
exports of any item on issuance of a transaction-specific license. 







semiconductor production instrument does not provide military or intelligence advantage to the 
United States. 


Presumably, then, the only question regarding military or intelligence advantage is  whether 
any given semiconductor production equipment "makes a substantial contribution to  the 
indigenous development, production, use, or enhancement of a Tier I or Tier 2 item." For these 
purposes, "substantial" means "providing a capability with respect to which the United States must 
maintain parity and that would pose a serious threat to U.S. national security if not controlled." 


There was a time during the Cold War when semiconductors and SME production were 
largely restricted to  the United States. Defense applications tended to  drive advances in 
semiconductor device and equipment technology, and export controls on SME had a clear, 
understandable point: withholding SME production capabilities from the Soviet Union and its allies. 
Then, it might have been reasonable to contend that exports of leading edge semiconductor 
production equipment could provide the Warsaw Pact with a manufacturing capability that could 
undermine U.S. security. None of these circumstances exists today. 


Electronic systems employed by the militaries in the United States and abroad, like all 
electronic systems, continue to  incorporate semiconductors. Today, though, most of these 
semiconductors are ubiquitous commercial devices that are used by civil systems and are not 
susceptible to control in any meaningful way. And while some semiconductors are made to "mil- 
specs," those mil-specs are a function of design and materials and not the equipment used to make 
them. 


As discussed above, today's SME industry is overwhelmingly devoted to making commercial 
devices -- enabling semiconductor companies to produce vast volumes of commercial 
semiconductors as efficiently as possible. The advance of SME technology revolves around these 
goals. 


Some military electronic systems do incorporate application-specific semiconductors 
(ASICs). But industry experts understand that conventional semiconductor production systems 
are not needed to produce these ASICs. Given the relatively low volume of such chips that is 
needed, they can be produced in laboratory environments. 


Regardless, i t  is distinctly incongruous to try to  affect supply of military ASlCs through 
export controls on conventional SME. Making specialized military-specific semiconductors is  not 
what modern, conventional semiconductor systems are designed to do. To the extent that any 
equipment were uniquely devoted to production of military ASICs, i t  might be reasonable to  apply 
export controls to  them. But this does not characterize the modern production systems that SEMI 
members produce and sell as a matter of course. 


B. Foreign Availability 


Semiconductor manufacturing equipment is broadly available from around the world. 
American semiconductor equipment companies are competing head-on with Asian and European 
firms. These regions have highly competitive industries, often backed with government support. 
As the following chart shows, only five of the top ten global semiconductor equipment companies 
are from the United States. 







Top Ten Equipment Companies 


Source: VLSl Research March 2010 


All major types o f  equipment used t o  produce semiconductors are supplied by companies 
outside o f  the United States. In fact, today i t  is possible t o  fabricate an advanced semiconductor 
without any equipment supplied by the United States. 
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Substantial Foreign Availability of Technology 


Source: Applied Materials 


T o  provide specific information about foreign availability for  Category 3B00 I items, the 
SEMI Industry and Research Statistics Department prepared an extensive spreadsheet outlining 
overseas suppliers for  equipment categories. Please see Attachment Three. 







A key point jumps out from this data: there is an emerging semiconductor equipment 
industry within China. A well-known example is AMEC (Advanced Micro-Fabrication Equipment, 
Inc.). AMEC is focused on etch equipment and has produced current generation tools for both the 
local Chinese market and for export. There are also several lesser known Chinese semiconductor 
equipment companies and organizations involved in this SPlE area. These include: 


MOCVD: Qingdao Jingcheng-Hauqi Microelectronic Equipment Company 
(http://www.jcmee.com) 


MOCVD: Qingdao Jason Electric Company (http://www.qdjason.com) 


MOCVD: Institute of Microelectronics at the Chinese Academy of Sciences 
(http://l<w305.5 I .net) 


Ion implant: Beijing Zhongkexin Electronics Equipment Company 
(http://www.zhongkexin.com.cn) 


Etch: Beijing NMC Company (North Microelectronics) (http://www.bj-nmc.cn) 


CVD: Piotech (Shenyang) Company 
(http://en.sypiotech.cn/newEbiz I /EbizPortalFG/portal/html/index.html) 


Lithography: Shanghai Micro Electronics Equipment Company 
(http://www.smee.com.cn/china/homepage.asp) 


CMP: ACM Research (Shanghai) (~://www.acmrcsh.com) 


IV. Additional Comments 


Pending completion of the current review, we urge the government to  establish license-free 
paths for SME exports t o  civil semiconductor fabrication facilities. The priority, in SEMI'S view, 
should be eliminating unnecessary and counterproductive controls on shipments of conventional 
SME products to civilian fabrication facilities. This could be accomplished through expanded license 
exception coverage such as CIV and enhancements to the Validated End-User (VEU) program. 
SEMl has been asked to coordinate industry input to  the End-User Review Committee regarding 
the VEU program and we will explore this topic with government officials separately. 


SEMl and our member companies are committed to export control reform and we 
appreciate the opportunity to provide these comments. 


Sincerely, 


Karen Savala 
President. SEMI Americas 


Attachments 







SEMl Attachment One 


Comments on the Advance Notice of Proposed Rulemaking regarding the 
Commerce Control List 


February 7, 201 1 


Semiconductor Equipment Sales to Reach $37.5 Billion in 2010 


TOKYO, Japan - November 30,2010 - SEMl projects 201 0 semiconductor equipment sales to 
reach $37.54 billion according to the year-end edition of the SEMl Capital Equipment Forecast, 
released here today by SEMl at the annual SEMICON Japan exposition. 


The forecast indicates that, following a 46 percent market decline in 2009, the equipment market 
will expand by 136 percent in 201 0 and experience annual growth of about 4 percent in 201 1 and 
another 4 percent in 2012. Revenues of $37.54 billion place equipment spending this year on par 
with 2004 investment levels. 


"In terms of year-over-year growth, 2010 will be a record year for the semiconductor equipment 
market," said Stanley T. Myers, president and CEO of SEMI. "SEMI remains cautiously optimistic 
about the industry's growth prospects over the next two years given the pervasiveness of 
semiconductors in the products we use every day." 


Wafer processing equipment, the largest product segment by dollar value, is expected to increase 
137 percent in 2010 to $28.1 1 billion. The forecast predicts that the market for assembly and 
packaging equipment will grow by 155 percent to $3.59 billion in 2010. The market for 
semiconductor test equipment is also forecasted to grow by 155 percent to reach $3.96 billion this 
year. 


Growth is forecasted for all regions in 2010, with Taiwan being the largest market for equipment 
followed by South Korea. North America will be the third largest market for overall spending on 
semiconductor equipment. China, Korea, Rest of World, Europe, and Taiwan regions will 
experience growth rates over 100 percent. 


The following results are given in terms of market size in billions of U.S. dollars and percentage 
growth over the prior year: 


Forecast by Equipment Segment 


Equipment 2009 2010 % Chg 2011 %Chg 2012 % Chg 
Type Forecast Forecast Forecast 


Wafer $11.84 $28.11 137% $30.19 7% $30.83 2% 
Processing 


Test 1.55 3.96 155% 3.76 -5% 4.08 9% 


Assembly & 1.41 3.59 155% 2.97 -17% 3.31 11% 
Packaging 


Other' 1.11 1.88 69% 2.03 8% 2.30 13% 


Total $15.92 $37.54 136% $38.95 4% $40.52 4% 







Forecast by Region 


Region 


Taiwan 


South 
Korea 


North 
America 


Japan 


Rest of 
World 


China 


Europe 


2010 '10 Chg 
Forecast 


$9.99 130% 


8.61 231% 


201 1 O h  Chg 
Forecast 


$9.00 -10% 


8.28 -4 % 


2012 '10 Chg 
Forecast 


$9.17 2% 


8.72 5 '10 


Total $15.92 $37.54 136% $38.95 4% $40.52 4% 


*Totals and percentages may differ due to rounding of numbers 


Source: SEMl November 201 0 


The Equipment Market Data Subscription (EMDS) from SEMl provides comprehensive market 
data for the global semiconductor equipment market. A subscription includes three reports: the 
monthly SEMl Book-to-Bill Report, which offers an early perspective of the trends in the 
equipment market; the monthly Worldwide Semiconductor Equipment Market Statistics (SEMS), a 
detailed report of semiconductor equipment bookings and billings for seven regions and over 22 
market segments; and the SEMl Semiconductor Equipment Consensus Forecast, which provides 
an outlook for the semiconductor equipment market. For more information or to subscribe, please 
contact SEMl customer service at 1.877.746.7788 (toll free in the U.S.) or 1.408.943.6901 
(International Callers). 


SEMl is the global industry association serving the manufacturing supply chains for the 
microelectronic, display and photovoltaic industries. SEMl member companies are the engine of 
the future, enabling smarter, faster and more economical products that improve our lives. Since 
1970, SEMl has been committed to helping members grow more profitably, create new markets 
and meet common industry challenges. SEMl maintains offices in Austin, Beijing, Bengaluru, 
Berlin, Brussels, Grenoble, Hsinchu, Moscow, San Jose, Seoul, Shanghai, Singapore, Tokyo, 
and Washington, D.C. For more information, visit -.semi org 


Association Contacts 


Deborah GeigerlSEMI, Phone: 408.943.7988, E-mail: dqeiqer@semi.org 


Dan TracylSEMI, Phone: 408.943.7987, E-mall: dtracv@semi.org 







Information Systems Technical Advisory Committee 


'The I Ionorable Kcvin J .  Wolf 
,Zssistant Secretary of Commerce for Export Administration 
1I.S. Ilepart~nent of Com~nerce 
H ~ I T C ~ I I  nf Industry and Security 
1401 Constitution Avenue, N W 
Washington, DC 20230 


[)ear Secretary Wolf: 


'l'his letter summarizes industry concerns with Category 3HOOl .a-i (Scniiconducror 
Manulacturing Equipment or SME) and seeks your support in ett'ecting an in-depth 
c x n ~ ~ ~ i r l a t i u ~ ~  of lliis calegoly, sorr~ctllir~g we hclicb e Ilcccssary owing to a I I U I I I ~ ) ~ I .  u1' i h s u c s  


with the control language as presently writtcn. I:orty years ago. tlic cfttctivcncss oi'rhc 
C'oCom conr1.01~. 1i.om which 313001 has evolved. could not  he doubted. Ilowevrr, over the 
intcrvcning years the evolution of the SMI: tools and supplicrs. thc semiconductor 
manufacturing industry and thc world situation. has rcndured then1 ill-dctincd. difficult to 
interpret, outdated, and possibly cvcn candidatcs lor elimination. 


t3riclly, the IS'l'AC' 313 \'orking Group has considered four aspects oflhe rcgulations that 
need to bc addressed: 


Approach: In some cascs. the controls are abi;olute, i.e., a given type o f  SMII is 
controlled irrespective of any consideration other than its inte~ldcd t'unction. In other 
cases, controls usc functional charactcristics of the tool as the control basis. l~ i~ ia l l> ,  
in stilI other cases thc controls utilize the e\,aluated characteristics ol'thc tool's 
ouQut . 


Purpose: From thc pcrspectivc ot'industry. there exists uncertainty about the threats 
t17at the regulations are intended to address. 'I he issues are never identi tied in any 
specific or detailed fashion. but rathcr csist as general aspects of"national security". 
While national security is undoubtedlq an inipcrativc. thc lack oi'spcciticity of intent 
nxikcs Ii~rmulating well-craticd and targeted rcgulations difficult. 


Definitions: ' I  he cntrics which use output characteristics suffer from lack of detail i l l  


how s a d  characteristics arc to bc cvaluatcd. Specilically, dcla~l is lack~ng about what 
is to be measured and, in some ECCNs. how i l  is to be nieasurcd. Statistical 
quantities are used without any inthrniat~on about hou these are to be determined and 
on exactly what data thcy arc to be based. Othcr unccrtaintics arisc nhcn cli~alitiers 
such as "dcs~gncd or optimized" or "spcc~alll dcs~gned" are used slncc the~r  
meanings in this context are not delined. For example. "critical dinicnsion" could be 
interpreted lo mean the s~i~allest  feature on the detice, but common sem~conductor 







industry usage ol'the term "critical dimension" is to denote a characleristic dimension 
of g given fcaturc of intcrcst. 


Linkage: Thc origins of the \.nlucs of thc numbers uscd in the various regulations nre 
unclear. Some, as in the case ol'"180 nm", appear to be related to design rules (or 
"technology nodes") in CMOS technology. The origins ofothers, such as the tilo1 
thickness in ?ROO1 .d. 1. arc less obvious. Also ~nissing is the detailed relationship 
mapping thesc values onto the capabilities of the dcviccs and then how these 
capabilities are then related to the control objecti\,es. 


Most of the dcvclopmcnt ctfi~rts in SME oirer the past decadc have Ihcuscd on improving 
productivity (e.g., process ~tniformit)~, repeatability, reproducibility. yield, cost o f  ownership. 
etc.) since capable technology for achieving the requirement sgmgyhgrg on the substrate has 
generally not been the limiting issue. Coinmcrcial considerations, both for the SMI' 
~nanuhcturer  and the SME user, have driven this focus. Therclhre. i t  must be noted that 
SME manufncturers' specitications for thcir tools' perl'onnancc are cstablishcd within tlie 
context of this cnnltnercial production: thc tools can be dcvclopcd and sold. the etrd users can 
producc and sell dcviccs, arid both enterprises can operate profitably. Moreover, this 
'-commercial viability" is only one ol'se\.eral subjective aspects of semiconductor anci SMI; 
production. SM13 tools in the regulations are largely non-deterministic in their output 
because the specific aspects of thcir output depend on the particular process being uscd, thc 
details of  tlie device integration scheme, tlic quality of'the post-production inspections, the 
overall business model, and the capabilities of other SME within the manufhcturing process 
flow. ];or example, shortcomings arising from one typc of SMI3 may be anlelioratcd by a 
different SME tool with the final output mccting specifications cvcn though a rlivcn process 
step's output did not meet specitications. 


This "variable capabilitj" is a spccilic illstance ol'lhc rrlore gencral (and irt~porlant) c o t ~ c c p ~  
of SME as an instrurncnt rather than a tool. Y o - Y o  Ma can produce beaulitill music I'rom a 
ccllo: the not]-musician can producc onlb- noisc. Jeremiah C'larkc's "I'rumpct Voluntary" is 
magnilicent when played on a tru~npet: its output will sound strange played on a sousaphone, 
4'1 each is a brass wind itistrumcnt, on ivhich an accomplislicd tn~lsician plays thc same piccc 
of music. Both SMF atid ~nusical instruments product. outputs that arc strongly dependent on  
thc skill of t l ~ c  operator. on the contcxt oi'the applicalion and on thc evaluation criteria (ofien 
subjective) used to judge success. Regulations dealing with either mi~st, therefore, be 
carefully and thoughtl'ully c rafcd  with care take11 not to treat thcm in the salnc rashion as 
tools whose output is deterministic, for example numerically-controlled machine tools. 
cornpiltcrs or varioi~s electronic devices. 


Ilraliing new regulations li)r ?ROO1 a-I iciII  he 21 large joh, and it i.; for this reason th;~t ask 
your help. Specifically, we request your guidance on the policy objectivcs ot'the regillations 
because. for exarnplc, controls that arc designed to liniit production capability Ihr military- 
only applications will d i fkr  greatly from those that target production capabilities from a 
purely economic standpoint. 


In your tenure as Assistant Secretary. we havc bccn gratilicd to observe your uncommonly 
high energy level as well as your commitment to addressing issues that have too long been 







ignored. Wc hope that y o ~ i  will aid us in our ef'fi~rl lo reexamine the 1ROOl .a-i controls, and 
wc scck your consideration and guidance as how best ro proceed. In the end.  he aim o f  this 
cfhrt  is an outcome that well-serves both the security interests of the I). S. (iovernmen~ and 
rhc: global busiliess interests and dernrrnds ol'tlre SbIE industry and its C L I S I ~ I I I G I  S. 


Sinccrcl y. 


.lorlathan Wisc 
Chair. IS'I'AC' 


cc: Aaron llmundson, IS'TAC LIFO 
131iil11 Ijilkel. RIS 
Joel C'ook. IS?'il(' Cat 313 Working Ciroup 
Jell' I<ogels, IS I'AC' Cdt 313 Mrorhillg ( ~ I O U ~  
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Equipment Segment - Epitaxial Growth 
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Company 


ASM International 


NuFlare Technology, Inc. 


Hoilerplate from Company Website 


ASM offers a complete portifolio of 300mm tools across our product line, with 
Front-end technologies that provide solutions for device geometries down to 
65 nanometers and below, and in both Front-end-of-Line (FEOL) transistor 
formation , and Back-end-of -Line (BEOL) interconnect technologies. 


Location - Country 


The Netherlands 


Website Address 


www.asm.com 


Hitachi Kokusai 


LPE 


.Japan 


Japan 


Italy 


www. h-kokusai.com 


The operations of Kokusa~ Uenk~ Loglstlcs Co., Ltd. were dlvlded lnto two 
parts. The transport operations concerning semiconductor manufacturing 
systems were integrated into Kokusai Electric Semiconductor Service Co., 
Ltd. Meanwhile, operations concerning communications and information 
systems and other enterprises were integrated into Kokusai Denki Techno 
Service Inc. 


www.nuflare.co.ip/encllish 


We have developed as a top sem~conductor manufacturing equ~pment maker 
with and integrated approached extending from electron beam mask writer 
development, to production, sales, and servicing. We also supply thin film 
growth equipment that can support the growing sophistication of 
semiconductor devices and is based on a new concept that is able to 
achieve a perfect crystal format. 


www. lpe-epi.com 


LPt's production strategy concentrates on reactors ded~cated to severe 
applications such as Schottky, Power Transistor, PowerMos, Rectifier, very 
thich epi layers for IGBT devices grown in a single process; NPN, patterned 
wafers and others on arsenic doped substrates, CMOS, Buried Layers on Sb 
doped substrates and Mixed Technology. Our reactors are capable of 
covering the whole range of products mentioned above, including large 
wafers. 
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Riber 


Nanotechnology has been our everyday business since long before the term 
ever existed. Founded in 1984 by Norbert Nold, Omicron started business 
by introducing the SPECTALEED and the legendary Ultra High Vacuum STll 
1 as their first and highly successful products. The STM 1, which still deliver: 
state-of-the-art performance even by today's standards in nearly 200 
laboratories worldwide, firmly established Omicron's present position as the 
world market leader in UHV scanning probe microscopy. Today, our 
products like, for example, the new NanoESCA or the UHV Gemini Column 
are right at the forefront of research. We are used to redefining the limits of 
the technically feasible again and again. More than 500 articles demonstrate 
this to the full. Many of them were published in leading journals such as 
Nature, Science, Physical Review Letters or Chemical Review Letters. 


Oxford Instruments 


Page 2 of 30 
2/8/2011 


Europe 


Europe 


www.riber.com 


Founded in 1964, Riber is a French company that has started by supplying 
the Research Laboratories and Universities with ultrahigh vacuum (UHV) 
pumps and components. In 1976, Riber became a division of lnstruments 
S.A., a Scientific Instrumentation Company. Its experience with ultrahigh 
vacuum enabled it to become rapidly the world leader in the industrial 
development of Molecular Beam Epitaxy (MBE), a crystal growth technique 
used for processing the base layers of semiconductor devices and brought to 
light in the seventies by several Physics Nobel prizes and Riber pioneer 
customers. In 1978, Riber began offering to the semiconductor research 
institutes the first turnkey MBE systems with guaranteed performance 
(MBE500 & MBE 1000 Series). 


www.oxford-instruments.cor 


The company is a world-wide business, supplying commercially successful, 
high-tech tools and systems into diverse markets which include industry, 
energy, the environment, health and research. Oxford lnstruments has a 
global reputation for its technical skills and expertise, focusing its science 
and technology on providing the scientific and commercial communities with 
the right tools to support their work. This expertise includes the creation of 
low temperature and high magnetic field environments; X-ray, electron and 
optical based metrology; nuclear magnetic resonance, and advanced 
semiconductor processing technologies. 
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DCA Instruments 


Eiko 


I Equipment Segment - MOCVD I 


Dr. Eberl MBE- 
Komponenten 
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DCA Instruments is a company specializing in the design and manufacture of 
Molecular Beam Epitaxy (MBE) and UHV thin film deposition systems and 
components. DCA is a Finnish company located in Turku, in the southwest 
corner of Finland. Since the company was founded in 1989, DCA has 
installed more than 100 UHV systems around the world. Finland 


Japan 


www.dca.fi 


Germany 


www.1974eiko.co.i~ 


Making full use of our cultivated ultra vacuum technologies, ElKO group has 
satisfied a various of customers' requirements including the development of 
technologies for eco-friendly product, semi-conductor related These days, we 
have been delivered experimental equipments which comply with customers' 
request in the fields of ultra vacuum evaporation and plasma CVD 
equipments for solar photovoltaic generating panel, sputter and electron 
beam equipments for nonvolatile memory highlighted as next generation 
memory, and other equipments for OLED and flat panel 


www.mbe-com~onents.com 


Dr. Eberl MBE-Komponenten has been manufacturing thin film deposition 
equipment for MBE, surface science and other UHV-applications since 1989. 
The product range comprises, amongst others, effusion cells, electron beam 
evaporators, sublimation sources, gas sources and various customized 
equipment. Overall MBE-Komponenten GmbH has delivered MBE systems, 
components and services to more than 300 customers worldwide. History: 
Dr. Karl Eberl founded the MBE-Komponenten GmbH in 1989 as a spin-off 
from the Technische Universitat Munchen, Walter-Schottky-Institute, 
Garching. First products were Silicon Sublimation Sources, Carbon 
Sublimation Sources and High Temperature Sources for Molecular Beam 
Epitaxy. 
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Aixtron 


Jusung Engineering 
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Europe 


Taiyo Nippon Sanso 


Korea 


www.aixtron.com 


AIXTRON SE IS a leading provider of deposition equipment to the 
semiconductor industry. The Company's technology solutions are used by a 
diverse range of customers worldwide to build advanced components for 
electronic and opto-electronic applications based on compound, silicon, or 
organic semiconductor materials and more recently carbon nanostructures. 
Such components are used in display technology, signal and lighting 
technology, fiber communication networks, wireless and cell telephony 
applications, optical and electronic data storage, computer technology as 
well as a wide range of other high-tech applications. 


www.isenq.com 


One of our main achievements has been in the growth market of electronics 
(which includes semiconductors, liquid-crystal displays, solar cells, and LEDs): 
the construction of an integrated gas supply system for new, large-size liquid- 
crystal display complexes. In addition, in the LED market (which has exhibited 
remarkable growth) we have worked to expand our business by investing in large. 
scale production machinery for compound semiconductor manufacturing 
(MOCVD: Metal Organic Chemical Vapor Deposition) equipment, in tandem with 
the development of gas supply and the required peripheral devices. Finally, we 
have rapidly launched upstream manufacturing projects for special gases and 
monosilane (a phenomenal increase in demand for these is anticipated for use in 
thin-film solar cells and liquid-crystal displays), and have laid the foundations for 
business expansion. Japan 


As a professional front-end semiconductor equipment manufacturing 
company, JUSUNG developed EUREKA, a Low Pressure Chemical Vapor 
Deposition (LP CVD) procedure. JUSUNG has earned high recognition for its 
technologies and product quality from the world's premier semiconductor 
makers. Full-scale exports began in 1997 and JUSUNG now supplies 
products for the mass production lines of domestic and foreign 
semiconductor makers. JUSUNG has also developed and started marketing 
ALD, LP CVD, MO CVD, PE CVD, UHV CVD and ETCH system, which are 
used during the front-end semiconductor manufacturing process. JUSUNG's 
products are responsible for up to 20% of the semiconductor's front-end 
manufacturing processes. 


http://www.tn-sanso.co.iD/er 
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lnstltute of 
Microelectronics of 
Chinese Academy of 
Sciences 


Qingdao Jingcheng-Huaqi 
Microelectronic Equipment 
Co., Ltd. 


China 


Qlngdao Jason tlectrlc 
Co. Ltd. 
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http://kw305.51 .net/ 


China 


China http://www.qdjason .corn/ 


Equipment Segment - SputteringIPVD 


http://www.icmee.com/# 


Company 


Canon Anelva 


Location - Country 


Japan 


Website Address 


www.canon-anelva.co,ip/enLmedium-~~ale 


Boilerplate from Company Webs~te 


Canon ANELVA Corporation manufactures major equipment for the 
fabrication of semiconductors and LCDs using vacuum technology. ANELVA 
stands for a AJalysis Lectronics Mcuum.  The name represents our basic 
corporate ideal: combining analytical techology and vacuum technology by 
electronic and developing advanced vacuum and thin-film technologies with 
an eye toward the future. We provide products achieved by applying vacuum 
technology, such as manufacturing equipments for storage devices, 
semiconductors, liquid crystal display (LCD), and plasma display panels 
(PDP), small-size manufacturing equipmes for laboratory use, and those for 


production. 
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I 


Ulvac Japan 


Oerlikon (Unaxis) 


www.ulvac.com 


Founded in Japan in 1952, ULVAC is an international corporation that 
designs, manufacturers and markets equipment and materials for industrial 
applications of vacuum technology. Today, ULVAC is a leading global 
supplier of production systems, instrumentation, pumps and vacuum 
components used in the semiconductor, flat panel display, disklmagnetic 
media, and industrial manufacturing markets. The corporation is comprised 
of some 36 individual companies engaged in all sectors of the vacuum 
industry. The ULVAC name is derived from the company's conceptual 
foundation - "The ULtimate in VACuum Technology". 


Switzerland 


Equipment Segment - Ion Implant 


www.oerlikon.com 


Company 


Sumitomo Eaton Nova - 
changed its name to SEN 
Corporation, an SHI and 
Axcelis Company 
effective April I, 2006. 


Oerlikon is a globally leading company in the field of thin film, vacuum and 
precision technology. Based on these core competencies, Oerlikon develops 
production systems, components, and services for high-technology products. 
The company's commercial activities center on protective coatings for 
precision tools and components, production equipment and coating 
processes for solar modules, as well as production systems for data storage 
devices (Oerlikon Balzers Coating), systems for producing vacuums and 
conveying process gases (Oerlikon Leybold Vacuum), optical components, 
aerospace technology and outsourcing (Oerlikon Components). Oerlikon 
also applies its core competencies as a major provider of semiconductor 
technology (Oerlikon ESEC Semiconductor). 


I 


Location - Country 


Japan 


Website Address 


www.senova.co.i~/enqlish 


Hollerplate from Company Webs~te 


As the leading manufacture of ion implantation systems for semiconductor 
industry in Japan, SEN provides high-current, medium-current, and hi-energy 
ion implantation systems for the production of the latest semiconductor 
devices, including those for 300mm wafers. We also provide ion implantation 
systems most suitable for the production of low-temperature polysilicon TFT- 
LCDs and organic EL displays, whose high performance is attracting 
attention for use in the production of high performance flat panel displays. 







SEMI Attachment Three: Foreign Availability for Category 3B001 


Page 7 of 30 
2/8/20 1 1 


Nissin Electric Japan 


Beijing Zhongkex~n 
Electron~cs Equipment Co., 
Ltd 


www.nissin.co.i~ 


W~th an or~ginal foundation and free use of the state-of-the-art technology, 
fostered by high voltage technology. Nissin Electric moving forward in 
expanding these dreams in various directions. Some our most noteworthy 
products and achievements include Information Telecommunication 
technology, Photovoltaic System, Electron Beam Processing Equipment and 
Ion Implanter. Making dreams come true - Nissin Electric continues the 
challenge and pursuit of progressive ideas and original themes. 


China 


http:llwww.zhongkexin.com.cn' 


By strong support of Ministry of Science and Technology of the People's 
Republic of China, the People's Government of Beijing Municipality and 
China Electronics Technology Group Corporation, Beijing Zhongkexin 
Electronics Equipment Co. Ltd. is built as a high-tech enterprise and a 
holding company owned by 48th Research Institute of CETC. It is located in 
Opto-mechatronics Industrial Base, Tongzhou Park, Zhongguancun Science 
Park of Beijing. The company covers 117 acres of land and owns more than 
200 technical staffs, including 12 research professors, 60 senior engineers. 
The fields are covered by microelectronics, physics, optical, mechanical, 
electrical and others. It is mainly specialized in R&D and manufacture of IC 
key equipment and test products such as ion implanter and rapid thermal 
process system, R&D and production of photovoltaic products such as 
silicon solar cells and PV modules. It also provides technical service of 
various ion implantation equipment such as maintenance, repair, renovation 
and providing the related spare parts. 
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Advanced Ion Beam Tech Taiwan http://www.aibt-inc.com/ 


Ulvac 


Founded In 1999 and located in Silicon Valley, Advanced Ion Beam 
Technology, Inc. (AIBT) is a high-tech company engaged in the research, 
development, and manufacture of ion implant systems for the semiconductor 
industry. AlBT is dedicated to the research and development of leading edge 
ion implantation technology. We partner with the world's leading 
semiconductor manufacturers to develop the most advanced doping 
processes, and challenge our products to meet the most stringent technical 
requirements for future CMOS devices. AlBT has a strong intellectual 
property portfolio that covers innovative ion beam generation, transport, and 
implant process control in ion implant technology. Hermes-Epitek, leader in 
sales and services of semiconductor equipment in Taiwan and Singapore, 
provides strong world-wide sales and services support for our products. 
Together with Hermes-Epikek and TEL, Hermes-Epitek's long time partner, 
our sales and service support is committed to total customer satisfaction 
around the globe. 


www.ulvac.co.ip/eng Japan 


Development, manufacture, sales, customer support and machinery 
importinglexporting activities related to vacuum equipment, peripheral 
devices and vacuum components for the display, semiconductor, electronics, 
electrics, metals, machinery, automotive, chemical, food and pharmaceutical 
industries, and for universities and research centers. Research guidance and 
technical consulting on all aspects of vacuum technology. 
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Equipment Seqment - Etch 


Company 


TEL 


Location - Country 


Japan 


Charm Engineering (Korea Iwww.charmnci.com Ikounded ~n 19 /3 


Website Address 


www.tel.com/eng 


Boilerplate from Company Website 
1 tL 's largest product Ilne, sem~conductor equipment, lncludes 
coater/developers, dry etchers, thermal processing systems, single wafer 
deposition systems, surface preparation systems, test systems, and 
metrology software. TEL also offers a leading edge line-up of Flat Panel 
Display (FPD) production equipment. The company's FPD coater/developers 
and etcherlashers realize superior cost performance, thereby meeting the 
demands for large-scale FPD mass production lines. TEL maintains the 
leading market share positions for both FPD coaterldevelopers and plasma 
etchertashers. 


Oerlikon (Unaxis) Switzerland www.oerlikon.com 


Oerlikon is a globally leading company in the field of thin film, vacuum and 
precision technology. Based on these core competencies, Oerlikon develops 
production systems, components, and services for high-technology products. 
The company's commercial activities center on protective coatings for 
precision tools and components, production equipment and coating 
processes for solar modules, as well as production systems for data storage 
devices (Oerlikon Balzers Coating), systems for producing vacuums and 
conveying process gases (Oerlikon Leybold Vacuum), optical components, 
aerospace technology and outsourcing (Oerlikon Components). Oerlikon 
also applies its core competencies as a major provider of semiconductor 
technology (Oerlikon ESEC Semiconductor). 


PSR Tech Inc. provldes a total solutlon of the advanced automated wafer 
fabrication systems for photo resist and residue removal. These systems are 
heavily used currently for Memory / Logic mass production in order to 
achieve the lowest overall cost. PSK Tech Korea www.psk-inc.com 
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Beij~ng NMC Co., Ltd (North 
Microelectron~cs) China http://www. bi-nrnc.cn/ 


SEMES 


Northern Micro with the hardware environment and world-class 
management, protection of the advanced nature of its products and services, 
reliability and security. Company to establish a semiconductor and solar 
equipment assembly plant and a variety of clean technology R & D 
laboratories. Under construction in Beijing Economic and Technological 
Development Zone is located in the new R & D base, the field of 
semiconductor microelectronics for the North to the field of solar energy and 
LED to provide strong support for the overall expansion. North 
microelectronic products include semiconductor manufacturing NMC508B 8 
inch plasma etching machine, NMC612A 12-inch plasma etching machine, 
solar cell manufacturing ESSIND TM PECVD silicon solar flat plate and the 
LED manufacturing ELEDE TM plasma etching equipment. 


www.semes.co. kr Korea 


S t M t S  (formerly DNS KOKtA CU., L7 U) IS one of the world's leadlng 
manufacturers of process equipment in the field of semiconductor and flat 
panel display industry. Company's sales volume is top position of the 
semiconductor equipment market in Korea for recent 2 years. We are the 
leading company. DNS KOREA has been manufacturing the crucial 
equipment, such as Spin Coater, Developer, Spin Scrubber, Spin Etcher, 
Wet station as well as STN Full-Line (Pre-process) Equipment. We assure 
that our product will also be the best equipment in the next 300mm 
generation. 


AMEC 


Designs, manufactures, markets and services semiconductor processing 
equipment used in the fabrication of ICs. Advanced Micro-Fabrication 
Equipment Inc. (AMEC) is an emerging Asia-based semiconductor 
equipment company with a portfolio of wafer fabrication solutions designed to 
advance technology, increase productivity and reduce manufacturing costs 
for leading global semiconductor manufacturers. AMEC's solutions combine 
innovative technology solutions with economic innovations for the 65145-nm 
nodes and beyond. AMEC's global infrastructure will include R&D, 
manufacturing, business and support operations in China, Japan, Korea, 
Singapore, Taiwan, and the U.S. 


China www.amec-inc.com 
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Piotech (Shenyang) Co., L 


Piotech (Shenyang) Co., Ltd., formerly known as Shenyang Keyi PECVD 
Business Division of the Chinese Academy of Sciences, was founded to 
meet the development of key project of the National 11th Five-year Plan. The 
company, located at Central Bohai Gulf economic circles, based on 
Shenyang - China's equipment manufacturing centre and relying on the 
Chinese Academy of Sciences, has advanced technology, international 
business concept and an elitist team. The company boasts a cutting-edge 
high-technology team consisted of a dozen of top experts leading the 
development of the world's most advanced production equipment and 
technologies for semiconductor film, graduate students in China's prestigious 
universities and elites of Chinese Academy of Sciences. We are devoted to 
the development and production of world advanced 12-inch plasma chemical 
vapor deposition equipment and determined to become the leader of offering 
technical solutions for the production of 90-22nm plasma chemical vapor 
deposition in large integrated circuit industry China 


http:llen.svpiotech~cn'newEbiz' 


Atto (IPS and Atto 
merged in 2009) www.atto.co. kr Korea 


IPS-Manufacture, retrotlt and sales of equipment for manufactulng 
semiconductors, LCDs or solar cells. Import and sales of parts required to 
manufacture semiconductors, LCDs or solar cells. Post management and 
service provision consequent on sales of semiconductors, LCDs or solar 
cells and research and development services related to the equiment 
mentioned above. 


Designs, manufactures, markets and services semiconductor processing 
equipment used in the fabrication of ICs. Advanced Micro-Fabrication 
Equipment Inc. (AMEC) is an emerging Asia-based semiconductor 
equipment company with a portfolio of wafer fabrication solutions designed to 
advance technology, increase productivity and reduce manufacturing costs 
for leading global semiconductor manufacturers. AMEC's solutions combine 
innovative technology solutions with economic innovations for the 65145-nm 
nodes and beyond. AMEC's global infrastructure will include R&D, 
manufacturing, business and support operations in China, Japan, Korea, 
Singapore, Taiwan, and the U.S. 


AMEC China www.amec-inc.com 
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Hitachi Kokusai Japan www. h-kokusai.com 


AIXTRON AG is a leading provider of deposition equipment to the 
semiconductor industry. The Company's technology solutions are used by a 
diverse range of customers worldwide to build advanced components for 
electronic and opto-electronic applications based on compound, silicon, or 
organic semiconductor materials. Such components are used in fiber optic 
communication systems, wireless and mobile telephony applications, optical 
and electronic storage devices, computing, signaling and lighting, as well as 
a range of other leading-edge technologies. 


As a professional front-end semiconductor equipment manufacturing 
company, JUSUNG developed EUREKA, a Low Pressure Chemical Vapor 
Deposition (LP CVD) procedure. JUSUNG has earned high recognition for its 
technologies and product quality from the world's premier semiconductor 
makers. Full-scale exports began in 1997 and JUSUNG now supplies 
products for the mass production lines of domestic and foreign 
semiconductor makers. JUSUNG has also developed and started marketing 
ALD, LP CVD, MO CVD, PE CVD, UHV CVD and ETCH system, which are 
used during the front-end semiconductor manufacturing process. JUSUNG's 
products are responsible for up to 20% of the semiconductor's front-end 
manufacturing processes. 


Aixtron 


Jusung 


I he operat~ons ot Kokusal Uenkl Loglstlcs Go., Ltd. were dlvlded ~nto two 
parts. The transport operations concerning semiconductor manufacturing 
systems were integrated into Kokusai Electric Semiconductor Service Co., 
Ltd. Meanwhile, operations concerning communications and information 
systems and other enterprises were integrated into Kokusai Denki Techno 
Service Inc. 


Germany 


Korea 


www.aixtron.com 


www.isenq.com 
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Korea www.semes.co. kr 


Samco 


S t M t S  (formerly UNS m t ~  CO., L I U) IS one of the world's leadlng 
manufacturers of process equipment in the field of semiconductor and flat 
panel display industry. Company's sales volume is top position of the 
semiconductor equipment market in Korea for recent 2 years. We are the 
leading company. DNS KOREA has been manufacturing the crucial 
equipment, such as Spin Coater, Developer, Spin Scrubber, Spin Etcher, 
Wet station as well as STN Full-Line (Pre-process) Equipment. We assure 
that our product will also be the best equipment in the next 300mm 
generation. 


Japan 


www.samcointl.com Japan 


SAMCO, Inc. IS a process equ~pment company that develops and 
manufactures a wide variety of unique deposition, etching, and surface 
treatment systems for a worldwide network of major industrial customers and 
academic facilities. We provide process expertise and turnkey systems to 
major manufacturers in the compound semiconductor, optoelectronics, 
MEMS and other industries 


www. koyo- 
thermos.com1globa 


Koyo Thermo Systems wants to contribute to the development of many fields. 
-steel, machinery, automobiles, aircraft, electronics, new materials, and the 
telecommunications industry--through the application of highly controlled 
heat technology. Heat technology, the main field of Koyo Thermo Systems, is 
essential for the production of the semiconductors and display devices that 
make our telecommunications-based society possible. 
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Advantest www.advantest.co.ip Japan 


As the min~aturization of 1C devices continues, electron beam exposure 
technology is gaining prominence as a useful technology for next-generation 
design rules. Advantest is offering the F3000 EB lithography system that 
uses E-Beam direct-write technology not only as a design tool for research 
and development, but also as a tool suitable for system LSls production lines 
where mostly small-lot-multiple-type products are produced. To help reduce 
your development costs and shorten development periods, please give 
serious consideration to Advantest's E-Beam Solution. 


JEOL 


Vistec 


Japan 


Germany 


www.ioel.com 


www.vistec-semi.com 


J t U L  IS a leadlng global suppller of sclentlflc instruments used tor research 
and development in the fields of nanotechnology, life sciences, optical 
communication, forensics, and biotechnology. Utilizing its unique 
technologies, products, services, and knowledge, JEOL helps its customers 
make significant breakthroughs in product development and scientific 
research. JEOL products include scientific instrumentation and industrial 
equipment, based on five major product groups. 


The Vistec SB351 system has been developed for the 90nm node and 
features the 65nm R&D capability node. Thanks to its modular system 
architecture the SB351 Variable Shaped Beam system is used for both mask 
making (incl. nanoimprint) and direct write. Fully automatic substrate 
handling and network-supported operation software allow production, 
prototyping and R&D work. Further highlights of the Vistec SB351 are the full 
300mm wafer exposure capability and the fast data preparation software 
including Proximity Effect Correction. 


The high-precision stage features a travel range of 310mm x 310mm, which 
allows complete exposure of 300mm wafers for direct write applications. The 
Vistec SB351 is fully compatible with SEMl standard mask sizes up to 9 
inches and wafer sizes up to 300mm. The proven combination of the "write- 
on-the-fly" writing mode and the Flexible Stage Speed (FSS) principle 
increases throughput - an essential parameter for commercial applications 
such as mask making and Electron Beam Direct Write. 
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Hitachi High Technologies 


Marketech International C 


Japan 


Taiwan 


www.hitachi-hitec.com 


http://www.rnicb2b.com/E h 


Our specialization, nanotechnology, is slated to be the leading technology of 
the 21st century, and promises to become the focus of ever increasing 
interest. In pursuit of our goal of becoming the global leading company in the 
field of nanotechnology, we are developing our business across a variety of 
segments, including Electronic Device Systems, Life Science, Information 
Systems & Electronic Components, and Advanced Industrial Products. We 
are working to achieve our goal by providing customers with added value 
based on the most advanced technologies in these fields. 


MIC IS provldlng I-ab/Plant deslgn; construction management, faclllty turnkey 
and supplying advanced high-tech equipment and material business to 
ICIFPDIOpto-electriclMEMS. We also accept customized too project and 
OEM for Tool-maker. 
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Page 18 of 30 
2181201 1 


Japan 


UK 


Okamoto 


Tokyo Ohka Kogyo 


www.disco.co.ip Manufacture and sale of precision cutting, grinding and polishing machines 


www.okamoto-sed.com Japan 


www.lo~itech.uk.com 


Okamoto is a leading manufacturer of precision grinding and polishing tools 
since 1935. Grinding tools used in applications of wafer manufacturing, SOI, 
TSV, MEMS, thin wafers down to 25 um, bonded wafers, bumped wafers, 
solar ingot grinding, quartz, sapphire, GaAs, InP and more. Polishing tools 
used with CMP technology for high throughput and high accuracy. All tools 
available up to 300mm. For thin wafer applications, grindlpolish systems can 
be integrated with a mounter, DAF, and detaper equipment as a complete in- 
line system. Okamoto is IS09002 certified. 


Japan 


Log~tech Ltd was founded In 1965 as a spln-off from research work being 
carried out at the University of Glasgow, Scotland, into advanced 
semiconductor materials processing. Our origins have always influenced the 
way the company has developed, and growth has been achieved over the 
years by becoming expert in a number of diverse, but related materials 
processing areas. 


www.tok.co.ip 


Our current businesses are comprised of a materials business with electronic 
industry materials (such as photoresist, chemical products and specialty 
chemicals, as our core products), as well as printing materials, and an 
equipment business (with semiconductor manufacturing equipment and LCD- 
panel manufacturing equipment as our core products). We have placed 
special emphasis on the cutting-edge electronics field, relative to 
semiconductor, flat panel display and package mounting materials, as a 
crucial direction that will see advancements by leaps and bounds in the 21 st 
century. Therefore, we shall be committing our corporate resources to 
business developments like these in global markets. 
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Accretech 


SEMES 


Japan 


Korea 


Equipment Seqment - Laser mask repair 


www.accretech.jp 


www.semes.co. kr 


ACCRETECH-TOKYO SEIMITSU's next-generation semiconductor 
manufacturing equipment supports the device production. We go through 
even the fields of CMP equipment and wafer inspection equipment, as well 
as the conventional fields of wafer manufacturing, test area and assembly, 
helping you to build the optimum manufacturing system. Production and 
measurement: two inextricably linked elements. Accurate measurement is a 
prerequisite for creation. The field of measuring is expanding rapidly in terms 
of precision, accuracy, speed and stability. Beginning with industrial, optical 
parts and production line measuring instruments, ACCRETECH-TOKYO 
SElMlTSU provides a wide range of equipment to meet the needs of the 
modern world. 


We are now developing and producing equipment that advances the 
digitalization of printing processes in the printing field and world-leading high- 
tech industrial equipment such as manufacturing equipment for 
semiconductors, FPDs (flat panel displays), and printed circuit boards in the 
electronics field. It is our desire to contribute to the development of society 
with a view to the coming era of ubiquitous connectivity. 


Company 


Carl Zeiss 


SII Nano Technology Inc. 


Location - Country 


Germany 


Japan 


Website Address 


www.smt.zeiss.com 


www.sii.co.ip 


Bo~lerpiate from Company Webs~te 


Carl Zeiss SMT AG provides a broad range of products and solutions that 
support the global chip industry. Key products are lithography optics for 
wafer stepperslscanners from ASML.Our product range additionally 
comprises optical components and subsystems for lithography lasers from 
Cymer as well as Synchroton Optics. Furthermore, SMT offers unique mask 
review and e-beam based mask repair systems. 
As a speclallst In preclslon measurement technology that orlglnated In watch 
making, we have focused on the potential of nanotechnology since its 
infancy. By refining our unique high-precision technologies that were 
nurtured through the development of watches, we have created many 
analysis and measurement instruments that were the world's first when they 
appeared. Our craftsmanship DNA allows us to keep pace with the flow of 
the constantly changing times. 
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TSMC created the semiconductor Dedicated IC Foundry busmess model 
when it was founded in 1987. Service is what differentiates TSMC from just 
another fab. Our people, services, and commitment to surpassing our 
customer's expectations have defined what a foundry company should be. 
(NOTE: TSMC's mask shop is primarily used for 'captive' mask making 
but they are quitely selling into the merchant market) 
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Equipment Segment - Lithography 


Company 


ASML 


Location - Country 


The Netherlands 


Website Address 


www.asml.com 


Nikon 


Boilerplate from Company Website 


ASML researches, develops, designs, manufactures, markets and services 
lithography systems used by the semiconductor industry to fabricate state-of- 
the-art chips. Most of the major global semiconductor manufactures are 
ASML customers. For chipmakers, technological advancement in imaging 
means increased manufacturing productivity and improved profitability. 


www,nikon.com Japan 


N~kon IS ~nvolved In a broad spectrum of businesses centering on the core 
business segments of precision equipment, imaging products and 
instruments. We focus our energies on developing proposal-based products 
that build on Nikon's unique strengths and capitalize on our proprietary 
technologies. These technologies, maximized through Nikon's singular 
vision, have already resulted in a long list of innovations, ranging from IC 
scanners that utilize immersion lithography technology to LCD steppers and 
scanners which feature our 


Shanghai Microelectronics Equipment Co., Ltd. was established in 2002, the 
company is committed to large-scale industrial production, projection lithography 
research and development, production, sales and services,The products can be 
widely used in IC manufacturing and advanced packaging, MEMS, TSV/3D, TFT- 
OLED and other manufacturing fields. 


Shanghai Micro Electronics 
Equipment CO., LTD. 


China 


Elionix IJapan Iwww.elionix.co.ip 1 


ht tp : / /w.smee com.cn/china/ 


Canon Japan www.canon.com 


Canon IS pursuing development near-fleld mask l~thography technology, wlth 
the aim of applying it to next-generation exposure equipment for processing 
to resolutions of several dozen nanometers without the need for large-scale 
equipment. Canon also foresees that the development of near-field optical 
technologies will lead to new applications in optical memory and micro- 
optical devices. 
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Gigaphoton Japan 


Equipment Seqment - Resist Track 


www.qiqaphoton.com 


Company 


TEL 


PSK Tech 


G~gaphoton Inc. was founded In 2000 as a jo~nt venture of "Komatsu Ltd.," 
the world's No. 2 construction machinery manufacturer, and "Ushio Inc.," the 
world's No.1 lithography lamp manufacturer. Since then, by leveraging the 
synergy of these two companies, we at Gigaphoton have been developing 
and marketing user-friendly, highly innovative laser light sources, and 
delivering them to major lithography tool suppliers in the global 
semiconductor industry. 


Location - Country 


Japan 


Korea 


Website Address 


www.tel.com/enq 


MlcroTec IS a world lead~ng suppller of preclslon technology provldlng 
innovative solutions for markets including Advanced Packaging, MEMS, 
Nanotechnology, Compound Semiconductor, Silicon-On-Insulator, and 3D 
Interconnect. SUSS MicroTec manufactures a complete line of photoresist 
and dielectric coatlbakeldevelop systems, microlithography exposure 
systems, wafer and device bonders, probers, photomasks,cleaners and 
etchers. Suss Micro 


Hollerplate from Company Webs~te 
I tL 's  largest product Ilne, sem~conductor equipment, lncludes 
coaterldevelopers, dry etchers, thermal processing systems, single wafer 
deposition systems, surface preparation systems, test systems, and 
metrology software. TEL also offers a leading edge line-up of Flat Panel 
Display (FPD) production equipment. The company's FPD coaterldevelopers 
and etcherlashers realize superior cost performance, thereby meeting the 
demands for large-scale FPD mass production lines. TEL maintains the 
leading market share positions for both FPD coaterldevelopers and plasma 
etcherlashers. 


Germany 


www.psk-inc.com 


s[lSS 


w w w . ~ ~ ~ ~ . ~ o m  


PSK Tech Inc. provides a total solutlon of the advanced automated wafer fabrication 
systems for photo resist and residue removal. These systems are heavily used 
currently for Memory I Logic mass production in order to achieve the lowest overall 
cost. 
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SEMES 


Equipment Segment - Mask Making 


Korea www.semes.co.kr 


Company 


Micronic 


NuFlare Technology, Inc. 


S t M t S  (formerly UNS KOKtA GO., L 1 U) IS one of the world's leadlng 
manufacturers of process equipment in the field of semiconductor and flat 
panel display industry. Company's sales volume is top position of the 
semiconductor equipment market in Korea for recent 2 years. We are the 
leading company. DNS KOREA has been manufacturing the crucial 
equipment, such as Spin Coater, Developer, Spin Scrubber, Spin Etcher, 
Wet station as well as STN Full-Line (Pre-process) Equipment. We assure 
that our product will also be the best equipment in the next 300mm 
generation. 


Location - Country 


Sweden 


Japan 


Website Address 


www.micronic.se/site enq 


www.nuflare.co.idenqlish 


Uo~lerplate from Company Webs~te 


Micronic manufactures systems that are used in the production of advanced 
photomasks for flat panel displays (the LRS product series), semiconductor 
applications (the Sigma and Omega product series), and electronic 
packaging (the MP and FPS product series). The product offering also 
includes metrology systems for display photomasks (the MMS product 
series). Micronic has secured its forefront position by offering products that 
combine high resolution, or the ability to write the smallest photomask 
features, and high throughput thanks to short write times 


We have developed as a top sem~conductor manufacturing equipment maker 
with and integrated approached extending from electron beam mask writer 
development, to production, sales, and servicing. We also supply thin film 
growth equipment that can support the growing sophistication of 
semiconductor devices and is based on a new concept that is able to 
achieve a perfect crystal format. 
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Equipment Segment - CMP 


Japan 


JEOL 


Company 


Ebara 


www.hitachi-hitec.com 


I I 


Website Address 


www.ebara.co.jp 


Location - Country 


Japan 


Our specialization, nanotechnology, is slated to be the leading technology of 
the 21st century, and promises to become the focus of ever increasing 
interest. In pursuit of our goal of becoming the global leading company in the 
field of nanotechnology, we are developing our business across a variety of 
segments, including Electronic Device Systems, Life Science, Information 
Systems & Electronic Components, and Advanced Industrial Products. We 
are working to achieve our goal by providing customers with added value 
based on the most advanced technologies in these fields. 


Japan 


Bo~lerplate from Company Webs~te 


Ebara Corporation is one of the world's principal manufacturers of fluid 
transfer machinery, with particularly strong positions in pumps, compressors, 
fans, and chillers. The Company is also a prominent contractor of 
environmental engineering systems, focusing on the realization of the 
"sustainable society." Ebara is a leading supplier of precision machinery to 
the semiconductor device manufacturing industry. Key products in this sector 
include chemical mechanical polishing systems, dry vacuum pumps, and 
other equipment, such as wafer plating systems, that assist the industry in 
meeting the demands of manufacturing the next generation of semiconductor 
devices. Ebara is actively engaged in developing and commercializing new 
energy technologies, including wind power generators, fuel cell cogeneration 
systems, and photovoltaic power generators. 


www.ioel.com 


J t U L  IS a leadlng global suppller of sclentlflc instruments used for research 
and development in the fields of nanotechnology, life sciences, optical 
communication, forensics, and biotechnology. Utilizing its unique 
technologies, products, services, and knowledge, JEOL helps its customers 
make significant breakthroughs in product development and scientific 
research. JEOL products include scientific instrumentation and industrial 
equipment, based on five major product groups. 
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I Equipment Seqment - Cluster ToolinqIWafer Handling Systems I 
I ~ r i - ~ o i n t  Engineering ITaiwan ~http:llwww.tjel.comI I ~ o t e :  Website in Japanese only. I 


ACM Research (Shanghai), 
Inc. 


China 


http:/ /w,acmrcsh,com/ 


~ J E L  IJapan Iwww.iel-robot.co.i~I l J tL  is manufacturer of clean robots for handling wafers or I-PD substrates 1 


ACM Research, Inc. was founded In 1998 In Slllcon Valley, USA focus~ng on 
stress-free copper polishing (Ultra SFPTM) and copper plating (Ultra ECPTM). 
In September 2006, ACM shifted its focus to Asia,forming the ACM Shanghai 
subsidiary, a joint venture with Shanghai Venture. The company is located in 
Shanghai's Zhangjiang High Tech Park, where it conducts research and 
development, engineering, manufacturing, marketing, sales and service 
activities. ACM specializes in wet process equipment including copper stress 
free polishing (SFP), copper plating (ECP), and single-wafer megasonic 
cleaning tools. ACM has a strong IP portfolio with over 100 patents filed 
internationally, and over 60 already granted. 


Accretech 


REClF 
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G&P Technology 


Korea 


www.anptech.com 


Japan 


Europe 


Founded In 1999, G&P I echnology, as the name Ijrlndlng & Pollshlng 
implies, has dedicated its resources and efforts to providing Universities, 
R&D Organizations, & MEMS companies with precise and affordable CMP 
(Chemical Mechanical Polishing) systems and services. The company was 
established through a university venture under the leadership of Prof. H.D. 
Jeong of Pusan University of Korea who leads CMP research and 
development in Korea. 


www.accretech.jp 


www.reciftech.com 


ACCRETECH-TOKYO SEIMITSU's next-generation semiconductor 
manufacturing equipment supports the device production. We go through 
even the fields of CMP equipment and wafer inspection equipment, as well 
as the conventional fields of wafer manufacturing, test area and assembly, 
helping you to build the optimum manufacturing system. 


Keclt l echnolog~es deslgns, manufactures, dlstrlbutes and malntalns robot~c 
handling equipment for highly sensitive environments dedicated to the 
semiconductor industry. 
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Company ILocation - Country IWebsite Address Hollerplate from Company Webs~te 


Rorze is the manufacturer of transferring systems and robots for 
semiconductor wafers and flat panel glass substrates. Rorze 
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Japan 


Hitachi Kokusai 


Equipment Segment - Die Bonders 


www. rorze.com/ 


www. h-kokusai.com Japan 


The operations of Kokusal Uenkl Loglstlcs Co., Ltd. were dlvlded Into two 
parts. The transport operations concerning semiconductor manufacturing 
systems were integrated into Kokusai Electric Semiconductor Service Co., 
Ltd. Meanwhile, operations concerning communications and information 
systems and other enterprises were integrated into Kokusai Denki Techno 
Service Inc. 


Company 


BE 
SemiconductorlDatacon 


Website Address 


www.besi.nl 


Location - Country 


The Netherlands 


Hollerplate from Company Webs~te 
B t  Sernlconductor lndustr~es N.V. 1s a leadlng manufacturer of 
semiconductor die sorting, flip chip and multi-chip die bonding, packaging 
and plating equipment for both array connect and leadframe assembly 
applications. Our technologically advanced equipment and integrated 
systems are used principally to produce semiconductor assemblies or 
"packages", which provide the electronic interface and physical connection 
between the chip and other electronic components and protect the chip from 
the external environment. 


Renesas Eastern Japan 
Semiconductor 


ASM Pacific www.a.smpacific.com Hong Kong 


Japan 


ASM Pacific Technology Ltd. was founded in 1975. We are the world's 
largest assembly and packaging equipment supplier for the semiconductor 
industry. We manufacture semiconductor assembly equipment and materials 
(etched and stamped leadframes) used by multinational chip manufacturers, 
independent IC assembly houses and consumer electronics manufacturers. 


www.tosemi.renesas.com 


Semlconductor development, deslgn, manufacture, and sale, as well as the 
manufacture and sale of semiconductor manufacturing equipment. 
Development, manufacture, and sale of applied electronics for purposes 
such as image recognition, and environment analysis. 
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Gallant Precision Taiwan 


Equipment Segment - Die Bonders 


www~apmcorp~com~twlindex 


Company 


NEC Machinery name 
changed to Canon 
Machinery 


Headquartered in Hsinchu, GPM is established in 1978. At the beginning, 
GPM focused on manufacturing components and parts of semiconductor 
molds with own brand G P M - ,  and has expended steadily to the precision 
and processing equipment in 1985. Through merging with KingBond and 
Kingroup in successively since 2002, we strengthen our manufacturing and 
production capability, not only expansion into the categories of 
Semiconductor packaging equipment, FPD processing equipment, 
Automation, Industry robots, but also the Green industry, including LED 
processing equipment, PVISolar production equipment, wind Power system, 
Power PlanffSystem and Solar Wind. Nowadays, GPM's customers are 
located throughout Japan, Korea, Indian, China, Southeast Asia and Taiwan. 


Bo~lerplate from Company Websrte 
Slnce the foundat~on of our company in 19/2, we have been maklng every 
possible effort to improve our technologies and thus create sophisticated 
production systems with the management philosophy, "Originality, Sincerity 


Challenge." The philosophy reflects our willingness to create optimum 
solutions satisfying the customer needs based on the customer's viewpoints 
as well as our enthusiasm to tackle with any challenging assignments without 


Location - Country 


Japan 


Shinkawa 


Website Address 


www.canon-machinery.co.iqhesitation. 


Japan shinkawa.com/english 


As The Provider of Infrastructure for The Digital Age, Shibaura Mechatronics 
contributes to society by providing manufacturing equipment for electronic 
components, such as FPDs, semiconductors and optical discs. Shibaura Mechatronics 


Shinkawa has specialized in the production of semiconductor manufacturing 
equipment, specifically bonding equipment commonly called a bonder, as its 
core product for the semiconductor industry for nearly fifty years. 


Japan www.shibaura.co.jp1e 
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Japan www.towajapan.co.jp 


Equipment Segment - Board Test Products 


As the industry leader in the field of semiconductor packaging technology, 
TOWA has developed numerous technology de facto standards. At the same 
time, we have continued our research and development efforts in order to 
meet customer requirements for new technologies. 


Company 


Advantest 


Company 


EADS (Airbus) 


Website Address 


www.advantest.com 


Location - Country 


Japan 


Boilerplate from Company Website 
Advantest has establlshed an lmpresslve track record of helplng customers 
turn technological innovations into practical, market-ready products by 
providing user-focused test and measurement solutions. Manufacturing and 
sale of electronic measuring instruments, automatic test equipment, and 
electron beam lithography systems 


Verigy 


Bo~lerplate from Company Webs~te 
In the short tlrne since lts formation tAUS has establlshed ltself as a leading 
player in the global aerospace and defence market underpinning the 
capability and expertise of EADS' 17,000 UK employees. The success 
stories of Airbus, Ariane and Eurocopter show what EADS can achieve. Our 
products have earned us international acclaim. We are also shaping the 
future, by researching, developing and implementing projects that push 
current technological boundaries. 


Location - Country 


France 


Germany & 
Singapore 


Website Address 


www.eads.com 


www.verigy.com 


Verrgy des~gns, develops, manufactures and sells advanced test systems 
and solutions for the semiconductor industry. Building upon 65+ years of 
testing technology innovation, Verigy's advanced solutions help 
semiconductor designers and manufacturers lower their costs of test and 
improve their competitiveness. 
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Diagnosys France 


Equipment Segment - Board Test Products 


Company (Location - Country IWebsite Address Horlerplate from Company Webs~te 


www.diagnosys.com 


DlagnoSYS IS an establ~shed Global company wlth the sole aim ot provldlng 
Electronic Test Solutions and Services Worldwide. We offer Test Solutions 
to our Customers through offices in the UK, USA, India, France, Germany & 
Sweden and another 39 countries around the globe through a 
comprehensive distributor network. 


Seica 
www. 
seicatestsolutions.com Italy 


Selca's ~nnovatlve test solutions are be~ng used across the globe to Improve 
quality, increase productivity and save money in automobile, military and 
consumer markets. 


Marconi is a multi-regional designer, manufacturer and supplier of 
telecommunications and information technology equipment and services. 
Our network technology and services enable our customers to evolve 
narrowband networks to next-generation broadband networks. Our customer 
base includes public network operators, Internet service providers, large 
corporations, government departments and agencies, utilities and 
educational institutions. Our core activities can be divided into two main 
business types, Network Equipment and Network Services. Marconi UK www.marconi.com 








The Boeing Company
1200 Wilson Blvd
Arlington, VA 22200-1989


February 7,2011


Mr. Timothy Mooney
Export Policy Analyst
Office of Exporter Services, Regulatory Policy Division
Bureau of Industry and Security, Department of Commerce
1401 Constitution Avenue, N.W., Room 2705
Washington, D.C. 20230


Subject: Notice of Inquiry - CCL
Commerce Control List: Revising Descriptions of Items and
Foreign Availability


Dear Mr. Mooney:


Thank you for the opportunity to comment on the proposed rule referenced
above. The Boeing Company (hereinafter "Boeing") commends and fully supports
the effort by the Bureau of Industry and Security (BIS) to review the Commerce
Control List (CCL) so that it better reflects u.S. national security concerns in a
much changed global trade and technology environment. Similarly, we appreciate
the opportunity to provide information relating to the proposed tiering of the CeL
and examples of foreign availability that may impact the level of control imposed
by the u.s. government.


Boeing supports a tiered CCL that is based on the level of military or
intelligence advantage that items on the list provide to the U.S, as well as on the
availability of those items outside a certain group of countries (as defined in 75 FR
76665-76666). Generally speaking, tiering placement that would require licensing
of items that are available outside the U.S. would not improve national security, and
could instead result in an increased regulatory burden and a competitive
disadvantage to U.S. companies due to more rigorous licensing practices in the
United States. We believe that moving to a tiered system will strengthen the U.S.
export control system and allow for greater predictability and clarity for both
industry and government stakeholders.


Attached please find Boeing's specific comments. We focused our efforts on
those items that are most relevant to our business and selected ECCNs for comment
where either licenses are currently required or where our engineers have
encountered issues relating to clarity. While there are other ECCNs that are
applicable to Boeing's products and technologies, those selected for comment
identifY key areas where we believe substantive, meaningful improvements can be
realized.







The Boeing Company
1200 Wilson Blvd
Arlington, VA 22209-1989


As requested, we have also provided data on foreign availability for certain
products and technologies where we have direct knowledge and experience.


Once again, thank you for offering industry the opportunity to comment and
provide input. Boeing looks forward to continued engagement with BIS on export
reform initiatives and moving to the implementation phase. Should you have
questions or require further information, please feel free to contact me at
(703) 465-3505 in our Washington, D.G. office.


Sincerely,


Stephanie A. Reuer
Director, Global Trade Controls
International, Policy & License Administration







Comments


1. Request for Comments on How to Make the CCl More Clear and
"Positive"


In order to prioritize and organize our comments, Boeing has selected ECCNs under which our
eqUipment and technologies are controlled and that currently require licenses or where we have
experienced issues with the clarity of the control language. While there are other ECCNs thaI are
applicable 10Boeing's products and technologies, those selecte<! for comment identify key areas
where we believe substantive, meaningful improvements can be realize<!.


ECCN lA002
---- ---


f-i'c"uO"o..On.'--i-c, A~O"OC2'"'''C''o"m;;;:poO,"it".C"c,;;'cC"'~tCu"cec.,Co"cCI.Om;o;;"",,,,.o.,C,'ho,c,O,,OgC,"nCy"ofCI'h~.-'fo~I"IOCwOinOg;;-'( '"'"'''LC,O"C--1
ECCN of Items Controlled).
Description


License Requirements


Reason for Control: NS, NP.AT


Conlrol(s) Country Chart
NS applies to entire entry NS Column 2
NP applies to 1AOO2.b.t in the form of tubes with an inside diameter between 75
mm and 400 mm NP Column 1
AT applies to entire entry AT Column 1


License Requirement Notes: See 743 t of the EAR for reporting requirements
for exports under License Exceptions.


license Exceptions


LVS: $1,500; N/A for NP; N/A for~composileM structures or laminates controlled by
lA002.a, having an organic "matrix" and made from materials controlled by
tC010.cor 1e010.d.
Gas: N/A
CIV: NIA


List of Items Controlied


Unil: Kilograms
Related Controls: (1) See ECCNs 1E001 ("deIJelopment" and "production") and
1E20t ("use") for technology for items controlled by this entry. (2) Also see
ECCNs 1A202, 1C010, tC210, gAOta, and 9AllO. (3) "Composite" structures
specially designed for missile applications (including specially designed
subsystems and components) are controlled by ECCN gAl 10. (4) "Composite"
structures or laminates specially designed or prepared for use in separating
uranium isotopes are subject to the export licensing authority of the Nuclear
Regulatory Commission (see 10 CFR part 110).


Related Definitions: N/A


Items:







[entry truncated for ease of review}


---~'Add~inew technical note at the end of the description for ECCN 1A002asProposed
ECCN follows:
Changes


Note 4: For the purposes of this ECCN, "finished" is defined as either
following compleilon of the final product or readiness for the next level of
assembly processing.


Issuel Because there are often modifications to parts that are perfonned at
Rationale locations other than the site of the part fabrication, "finishedn should be


defined in such a way that the part can be exported without license even
though some production steps will be applied to the part to enable
installation following export. The key example for this is spares support for
commercial airplanes in which composite spare parts need to be eKported to
the site of a damaged aircraft. At that repair site some processing will be
required Including trim/drill, application of protective coatings, etc. The part
should be considered to be ready for export as a 9A part as opposed to a
semi·finished article controlled by 1AOO2.


ECCN 118003


Current 18003 Tools, dies, molds Of fixtures, for "superplastic forming" or "difhJsion
ECCN bonding" titanium, aluminum or their alloys, specially designed for the manufacture
Description of any of the following (see Ust of Ilems Controlled).


License Requirements
Reason for Control: NS, AT
Conlrol(s) Country Chart
NS applies to entire entry NS Column 2
AT applies to entire entry AT Column 1


License Exceptions
LVS: $5000
G8S: NIA
CIV: NIA


Lisl of ltems Controlled


Unit: Toots in number; dies, molds, or fixtures in $ value
Related Controls: For specially designed production equipment of systems, sub"
systems and components controlJed by 9A00510 9A009, 9A011, 9A101, 9Al0S to
9A1Og, 9A111, and 9A 116 to 9A120 usable in "missiles". see 96115.


Related Definitions: N/A


Items:


a_ Airframe or aerospace structures;


b. "Aircraft" or aerospace engines; or


c. Specially designed components for structures specified by 16003 a or for
engines specified by 1B003.b.


-







[ P,opo,e. No change in wording proposed. I


ECCN However, Boeing proposes that these items be moved to a new ECCN falling


IChanges within Category 2, Materials Processing.


Issuel The items currently identified within ECCN 18003 are not materials, but
Rationale rather are items used in the processing of materials, and therefore would be


more appropriately captured under Category 2.


-ECCN 18102


Current 18102 Melal powder "producUon equipment," other than that specified in 18002,
ECCH and components as follows (see List of Ilerns Controlled).
Description


License Requirements


Reason for Conlrol: MT, AT


Conlrol(s) Country Chart
MT applies to entire entry MT Column 1
AT applies to entire entry AT Column 1


License Exceptions
LV5: NfA
GBS: N/A
CIV: N/A


List of Items Controlled


Unit: Equipment in number; components in $ value


Related Controls: 1.) See also 1B115_b.


Related Definitions: NJA


Items:


a. Metal power "proc:luction" equipment usable for the "production." in a controlled
environment, of spherical or atomized materials specified in 1C011.a, 1C011.b,
1C111.a.l, lCll1.a.2. oron the U.S. Munitions List.


Proposed Revise wording of 18102.a as follows: --
ECCN
Changes 18102 Meta! powder Mproduction equipment," other than that specified in


18002, and components as follows (see Ust of Items Controlled).


a. Metal power "production" equipment usable for the "production,"
In a controlled environment, of spherical, directly reduced or
atomized materials specified in 1C011.a, 1C011.b, 1C111.a.1,
1Cll1.a.2, or on the U.S. Munitions List.


Issuel New direct reduction powder processes (Armstrong, MER, etc) can directly
Rationale make uniaue chemistrv oowders in a variety of shapes without needing







ECCN
Current
ECCN
Description


atomization. Adding thIs wording ensures that all of the equipment that can
produce materials with the properties of concern are included in 18102.3.


1C002


le002 Melal alloys, metal alloy powder and alloyed materials, as follows (see list
of Items Controlled).


License Requirements


Reason for Control: NS, NP, AT


Control(s)
NS applies 10 entire entry
NP applies 10 1C002.b.3
or b.4 if they exceed
the parameters staled in
1C202
AT applies 10 entire entry


license Exceptions
lVS: $3000; NIAfor NP
GBS: N/A
Cry; N/A


List of Items Controlled


Unit: Kilograms


Country Chart
NS Column 2
NP Column'


AT Column 1


Related Controls: (1) See ECCNs lEODl ("development" and "production") and
1E201 ("use") for technology fOf items controlled by this entry. (2) Also see ECCN
lC202. (3) Aluminum alloys and titanium alloys in physical forms and finished
products specially designed or prepared for use in separating uranium isotopes
are subject to the export licensing authority of the Nuclear Regulatory Commission
(see 10 CFR part 110).


Related Definition: N/A


Items:


Note: 1C002 does not control metal alloys, metal alloy powder and alloyed
materials, for coating substrates.


Technical Note 1: The metal alloys in 1C002 are those containing a higher
percentage by weight of the stated metal than of any other element


Technical Note 2: 'Stress-rupture life' should be measured in accordance with
ASTM standard E-139 or national equivalents.


Technical Note 3: 'low cycle fatigue life' should be measured in accordance
with ASTM Standard E~606 'Recommended Practice lor Constant-Amplitude Low-
Cycle Fatigue Testing'
or national equivalents. TesUng should be axial with an average stress ratio equal
to 1 and a stress-concentration factor (Kl) eaual to 1. The averaae stress is







'----T,d.e"fio".e'd~aO'CmOa~'Oi~mC"Om;-;;'t"'e~'O'Cm;;c:i"C"O'OmOi~"OimO"~m;;-:;,:;;"OeO,,;-OdCi':;;id"eOdCb~yCm;;;a'O'iOm~"~m;;------'
stress.


[subcategories a, b, and d removed for ease of reviewl


c. Melal alloy powder or particulate malerial, having all of the following:


c.,. Made from any of the following composition systems:


Technical Nole: X in the following equals one or more alloying elements.


c.1.a. Nickel alloys (Ni-Ai-X, Ni-X-AI) qualified for turbine engine parts Of
components, Le. with less than J non-metallic particles (introduced during the
manufacturing process) larger than 100 <em in 109 alloy particles;


c.lob. Niobium alloys (Nb-AI·X or Nb-X-AI, Nb-Si-X or Nb-X-Si, Nb-Ti-X or
Nb-X-Ti):


c.l.c. Titanium alloys (Ti-AI.X or Ti.X-AI);


c.1.d. Aluminum alloys (A1.Mg-X or AI-X-Mg. AI-Zn-X or AI-X-2n. At-Fe-X or
A1-X-Fe); or


c.t.e. Magnesium alloys (Mg-AJ-X or Mg-X-AI);


c,2. Made in a controlled environment by any of the following processes:


c,2,a. "Vacuum atomization";


c.2.b. "Gas atomization";


c.2.c. "Rotary atomization";


c.2.d. ~Splat quenching";


c.2.e. -Melt spinningW and ~comminution";


c.2.f. "Melt extraclion" and ~comminution"; or


c,2.g. "Mechanical alloying"; and


c.3. Capable of forming materials controlled by 1C002,a or 1C002.b;


Proposed
ECCN
Changes


L


Make the following changes under the ECCN description of ECCN 1C002:


(a) Change the wording of 1C002.c.2.h to read as follows:


1C002 Metal alloys, metal alloy powder and alloyed materials, as follows
(see list of Items Controlled).


c. Metal alloy powder or particulate material, having all of the following:


c.1. Made from any of the following composition systems:


Technical Note: X in the following eq~i1IS on~_or more alloying eleme~







c.1.a. Nickel alloys (Ni-AI-X, Ni.X-AI) qualified for turbine engine parts
or components, i.e. with less than 3 non-metallic particles (introduced
during the manufacturing process) larger than 100 .;emin 109 alloy particles;


c.1.b. Niobium alloys (Nb-AI-X or Nb-X-AI, Nb-Si-X or Nb-X-Si, Nb·TI-X
or Nb-X·Ti);


c.1.c. Titanium alloys (Ti.AI.X or Tj·X-AI);


c.1.d. Aluminum alloys (AI-Mg'X or AI-X.Mg, AI-Zn-X or AI-X-Zn, AI-Fe-
X or AI·X-Fe); or


c.1.e. Magnesium alloys (Mg·A1-Xor Mg-X-AI);


c.2. Made in a controlled environment by any of the following processes:


c.2.a. "Vacuum atomization";


c.2.b. RGasatomization";


c.2.&. "Rotary atomization";


c.2.d. "Splat quenching";


c.2.e. "Melt spinning" and "comminution";


c.2.f. "Melt extraction" and "&omminution"; or


c.2.g. ~Mechanil;al alloying~; ami £[


c.2.h "Direct Reduction" and


c.3. Capable of forming materials controlled by 1C002.a or 1C002.b;


(') Add definition for "Direction Reduction" to support proposed change in
wording to 1C002.c.2 as follows:


Direct Reduction· the mahinq of a metal alloy powder by taking mixed
oxides, chlorides, etc and reducing them together by chemica'.
electrochemical, or other methods.


-lssuel-- 'New direct reduction powder processes (Armstrong, MER, etc) &an directly
Rationale make high-purity alloy powders in a variety of shapes without needing the


other processes.


-


ECCN 11Cooa


CUfrent 1C006 Non·fluonna'" pol,m"" ,u'''ane", a>follow,(,ee L,,' of Item,
ECCN Controlled)
Description


license ReqUirements


Reason for Control ~S AT ---- __ --.-J







Control(s)
NS applies to entire entry
AT applies 10 entire entry


license Exceplions
lVS: $200
GBS: N/A
CIV: NJA


list of Items Controlled


Unit Kilograms


Country Chart
NS Column 2
AT Column 1


---- -


Proposed
ECCN
Changes


Related Controls: See also 1AD03.


Related Definitions: N/A


Items:


a. Non-nuorinated polymeric substances, as follows:


a.1. Bismaleimides:


d.2. Aromatic polyamide-imides;


a.3. Aromatic polyimides:


aA. Aromatic polyetherimides having a 'glass transition temperature (T9)'
exceeding 513K (2400 C).


Note: leODS.a controls the substances in liquid or solid "fusible" form,
induding resin, powder. pellet, film. sheet, tape, or ribbon.


N.S.: For non-"fusible" aromatic polyimides in film, sheet, tape, or ribbon
form. see ECCN 1A003.


[remaining subcategories truncated for ease of review)


Add a new note to 1C008.a as follows:


1C008 Non-fluorinated polymeric substances as follows (see List of Items
Controlled).


a. Non-fluorinated polymeric substances, as follows:


a.1. Bismaleimides;


a.2. Aromatic polyamide·jmides;


a.3. Aromatic polyimides;


a.4. Aromatic polyetherimides having a 'glass transition temperature
(Tg)' exceeding 513K (240" C).


Note: 1C008.a controls the substances in liquid or solid "fusible" f0fT'!'lL







- including resin, powder, pellet, film, sheet, tape, or ribbon.


H.B.: For non-"fusible" aromatic polyimides in film, sheet, tape, or
ribbon form, see ECCN 1AOO3.


Note: For materials consisting of blends including the materials listed in <1.1
through <1.4the classification shall be made based on the resin chemistry of
highest percentage in the mixture.


Issuel New resins can be developed which are hybrids of differing resin
Rationale chemistries some of which are controlled by 1C008 and some which are not_


There is currently no guidance to assist indusby in understanding how to
classify such mixtures. Additional clarity in this area may enable more self
classifications and fewer requests for commodity classification.


ECCN 1C010


Current 1COl 0 MFibrousor filamentary materials" as follows (see list of Items Controlled).
ECCN
Description license Requirements


Reason for Control: NS, NP, AT


Control(s) Country Chart
NS applies to entire entry NS Column 2
NP appiies to 1COl O.a (aramid "fibrous or filamentary materials", ,b (carbon
"fibrous and filamentary materials"),
and e.l for "fibrous and filamentary materials" that meet or exceed the control
criteria ofECCN lC210 NP Column 1
AT applies to entire entry AT Column 1


license Requirement Notes: See 743.1 of the EAR for reporting requirements
for exports under License Exceptions.


license Exceptions
lVS: $1500, N/A for NP
GBS: NfA
CIV: NfA


List of Items Controlled


Unil: Kilograms


Related Controls: (1) See ECCNs lEOOl ("development" and "production") and
lE201 ("use") for technology for items controlled by this entry. (2) Also see
ECCNs lC210 and lC990. (3) See also 9Cll0 for material not controlled by
1C01a.e, as defined by notes 1 or 2.


Retated Definitions: 1.) "Specific modulus": Young's modulus in pascals,
equivalent to N/m2 divided by spe<:ificweight in N/m , measured at a temperature
of (296+2) K «23+2) 0C) and a relative humidity of (50+5)%, 2.) "Specific
tensile strength": ultimate tensile strength in pascals, equivalent to Nfm2 divided
b~~pecific weight in Nfm 'f ~ea~~~ed at a temperature of (296+2) K (23+2)
0C and a relative humiditv of 50+5 %







Items:


a. Organic "fibrous or filamentary materials", having all of the following:


a.l. "Specific modulus" exceeding 12.7x 106 m: and


a.2. ~Specifictensile strength" exceeding
23.5 x 104 m;


Note: lC010.a does not control polyethylene.


b. Carbon ''fibrousor filamentary materials", having all of the following:


b.l. "Specific modulus" exceeding 14.65 x 106 m; and


b.2. "Specific tensile strength" exceeding 26.82 x 104 m;


Note: 1COlO.bdoes not control:
a. "Fibrous or filamentary materials", for the repair of "civil aircraft" structures


or laminates. having all of the following:
1. An area not exceeding 1 m2;
2. A length not exceeding 2.5 m; and
3. A width exceeding 15 mm.


b. Mechanicallychopped. milled or cut carbon "fibrous or filamentary
materials" 25.0 mm or less in length.


Proposed
ECCN
Changes


[remaining subcategories truncated for ease of review]


Change wording of 1C010.b as follows:


1C010 "Fibrous or filamentary materials" as follows (see List of Items
Controlled).


b. Carbon "fibrous or filamentary materials", having all of the following;


b.1. "Specific modulus" exceeding 14.65 x 106 m; and


b.2. "Specific tensile strength" exceeding 26.82 x 104 m;


--


Issuel
Rationale


Note: 1C010.b does not control;
a. "Fibrous or filamentary materials", for the repair of "civil aircraft"


structures or laminates, having all of the following;
1. An area not exceeding 1 m2;
2. A length not exceeding 2.5 m; and
3. A width exceeding 15 mm.


b. MeGhaRiGaUy GR9pflerl, lRi#erJ SF Gut sCarbon "fibrous or filamentary
materials" 25.0 mm or less in length.


Carbon nanotubes are carbon fibrous materials and are, by nature, much
shorter than an inch (25.0 mm) in length. Boeing believes that the note to
1C010.b is intended to exclude nanotubes. However, as currently written,
the note does not exclude nanotubes since it only addresses those fibers
which have been intentionally shortened using mechanical means.
Removing the words, "mechanically chopped, milled, or cut" ensures that
nanotubes are excluded.







ECCN
Current
ECCN
Description


If there is intent to control carbon nanotubes, then the specific tensile
strength and modulus parameters in 1C010,b are not appropriate because
they cannot be quantified for nanotubes due to the extreme small scale of
the nanoparticles (carbon nanotubes have theoretically high but
unmeasurable specific strength and modulus). In that case, new parameters
would need to be identified which are measureable and consistent with the
capability of concern, Because the tensile properties of nanotubes, in
general, cannot be physically measur&d, the argument above relates to all
nanotube or nanofiber materials including those that have inorganic
chemistries,


lC202


1C202 Ailoys, other than those controlled by 1C002.b.3 or1C002.bA as follows
(see List of Items Controlled).


License Requirements


Reason for Control: NP, AT


Control(s) Country Chart
NP applies to entire entry NP CoJumn 1
AT applies to entire entry AT Column 1


License Exceptions
LVS: NIA
GBS: NIA
CIV: NJA


List of Items Controlled


Unit: Kilograms


Related Controls: 1) See ECCNs 1EOOl ("development~ and "production") and
1E201 ("use") for technology for items controlled by this entry. (2) Also see
ECCN 1C002. (3) Aluminum allays and titanium alloys, in physical forms and
finished products and specially designed or prepared for use in separating
uranium isotopes, are subject to the export licensing authority of the Nuclear
Regulatory Commission (see 10 CFR part 110).


Related Definitions: The phrase "capable of' refers to aluminum alloys and
titanium alloys either before or after heat treatment.


Items:


a. Aluminum alloys having both of the following
characteristics:


a.1. ~Capable of' an ultimate tensile strength of 460 MPa or more at 293 K (20
eC); and


L_ ~ 8.2. in the form of lubes or cylindrical solid forms (including forgings\ with an







outside diameter of more than 75 mm:


b. Titanium alloys having both of the following characteristics:


b,1. "Capable or an ultimate tensile strength of 900 MPa or more al293 K (20
0C); and


b,2. In the form of lubes or cylindrical solid forms (including forgings) with an
outside diameter of more than 75 mm.


Proposed Make the following changes under the ECCN description of ECCN 1C202:
ECCN
Changes (1) Make the following change to the wording for ECCN 1C202.a.2:


1C202 Alloys, other than those controlled by 1C002.b.3 or 1C002.b.4 as
follows (see List of Items Controlled).


a. Aluminum alloys having both of the following
characteristics:


a.1. "Capable of" an ultimate tensile strength of 460 MPa or more at 293
K (20 "C); and


a.2. In the form of tubes or cylindrical solid forms (including forgings)
with an outside diameter of more than 75mm; or


0.3 Rectilinear forms having a length greater than 75mm and having a
width greater than 75 mm and having a thickness greater than 75mm.


(2) Make the following change to the wording for ECCN 1C202.b.2:


1C202 Alloys, other than those controlled by 1C002.b.3 or 1C002.b.4 as
follows (see List of Items Controlled).


b. Titanium alloys having both of the following characteristics:


b.1. "Capable of' an ultimate tensile strength of 900 MPa or more at 293
K (20 se); and


b.2. In the form of tubes or cylindrical solid forms (including forgings)
with an outside diameter of more than 75 mm; or


b.3. Rectilinear forms having a length areater than 75mm and having a
width greater than 75 mm and having a thickness greater than 75mm.


----
Issuel (1) Rationale for changing wording of 1C202.a.2: One can machine
Rationale rectangular products 75mm thick x 75mm wide into tubes of 75mm


diameter with a simple lathe.


(2) Rationale for changing wording of 1C202.b.2: One can machine
L_ rectanaular oroducts 75mm thick x 75mm wide into tubes of 75mm I







--------~ -,diameter with a simple lathe.


~,- --- lC990ECCN
Current 1e990 Fibrous and filamentary materials, not controlled by 1C010 or 1C21 0, for
ECCH use in "composite" structures and with a specific modulus of 3.18 x 106 m or
Description greater and a specific tensile strength of 7.62 x 104 m or grealer-


license Requirements


Reason fOf Control: AT


Conlrol(s) Country Chart
AT applies to enlire entry AT Column 1


License Exceptions
lVS: NfA
GBS: NfA
CIV: NfA
List of Ilems Controlled


Unit: Kilograms


Relaled Controls: NfA


Related Definitions: NIA


Ilems:


IThe list of items controlled is contained in the ECCN heading_


Proposed Change description of 1C990 as follows:
ECCH
Changes 1G990 Fibrous and filamentary materials and resin impregnated fibrous and


filamentary materials not controlled by 1C010 or 1C210, for use in
Mcomposite" structures and having fibers with a spedfic modulus of 3.18 x
106 m or greater and a specific tensile strength of 7.62 x 104 m or greater.


ISSUe! It is the current practice of the Department of Commerce to classify some
Rationale resin infused items such as prepreg materials (including BMS8-276 wide


tape fOnTIs) as 1C990. Because there is a separate listing for resin
impregnated fibers in 1C010, there is an implication that other listings for
fibrous and filamentary materials that do not mention resin infused fOnTIs
are not intended to cover those materials. The addition of prepregs and
resin infused fiber perf anTIs to the text of 1C990 would add to consistency
and clarity.


ECCN lEOOl
Current 1EOOl "Technology" according to the General Technology Note for the --
ECCN "development" or "production" of items controlled by lA001.b. lA001.c. 1AOO2,
DescriDtion lA003, lA004, lA005, lA006.b, 1AOO? 1AOOB lA101 18 (exc~pt 18999), or 1.C







!
(excepllC355, 1C980 to lC984, le9S8,leggO, leg91, fC995 tolC999),- ~-


[remaining entry truncated for ease of review)


["'OPo,ed Change description of lEODl as follows:
ECCN
Changes 1E001 "1 echnology" according to the General 1echool09:.' Note for the


-development" or "production" of Items controlled by 1A001.b, lAOO1.c,
1A002, lADOJ, 1A004, lADOS, 1A006.b, lAC07, lADOS, lA1D1, 16 (except
18003.18999). or 1C (except 1C355, 1C980 to 1C984. legSS, 1eggO, lC991,
1eg9S to le999).


Issuel Remove technology for the "development" or "production" of items
Rationale controlled by 18003 from ECCN 1EOD1. Technology related to these items is


captured under 2EOD3. (See related proposals documented in this Table for
ECCNs 18003 and 2EOO3.)


ECCN 2EOO3


Current 2E003 Other "technology", as follows (see List of Items Controlled).
ECCN
Description license Exceptions


CIV: NfA
TSR: Yes, except 2EOO3.a, .b, ,e and .f


list of Items Controlled


a. ''Technology'' for the "development" of interactive graphics as an integrated
part in
"numerical control" units for preparation or modification of part programs:


b. "Technology" for metal-working manufacturing processes, as follows:


b.1. ,. echnology" for the design of tools. dies or fixtures specially designed for
any of the following processes:


b.1.a. "Superplastic forming":


b,Lb. "Diffusion bonding"; or


b.1,c. "Direct-acting hydraulic pressing":


[remaining subcategories truncated for ease of review]


Proposed Change description of 2E003 as follows;
ECCN
Changes 2E003 Other "technology", as follows (see List of Items Controlled) ....


b. "Technology" for metar-working manufacturing processes, as follows:


b.1. "Technology" for the de5if}R "development" or "production" of
tools, dies or fixtures specially designed for any of the following
processes:


~~--- -







b.1.a. "Superplastic forming~; Ib.1.b, "Diffusion bonding"; or


b.1.c. "DIrect-acting hydraullc pressing";


Issue! Currently, technology related to the design of tools, dies or fixtures specially
Rationale designed for "superplastic fanning" or "diffusion bonding" is captured


under two ECCNs: 1E001 and 2E003. Boeing recommends excluding
technology related to 18003 horn ECCN 1E001, and changing the words
under 2E003.b.1 to ensure that both development and production
technology are captured under ECCN 2E003. (See related recommendations
documented under ECCNs 18003 and 1E001 in this table.)


- --
ECCN 7EDD'


Current 7E004 Other ·'technology" as follows (see List of Items Controlled). --
ECCN
Description License Requirements


Reason for Control: NS, MT, AT
Control(s) Country Chart
NS applies to entire entry NS Column 1
MT applies to entire entry, MT Column 1
except 7EOO4.a.7.
AT applies to entire entry AT Column 1


License Exceptions
CIV: N/A
TSR: N/A


List of Ilems Controlled


Unit N/A


Related Controls: See also 7El04 and 7E994


Related Definitions: "Primary flight control" means an "aircraft" stability or
maneuvering control using force/moment generators, i.e., aerodynamic conlrol
surfaces or propulsive thrust vectoring.


Items:


[subcategory a removed for ease of review]


0. ~Developmenr "technology", as follows, for~active flight control systems~
(induding f1y-by-w'ireor f1y-by-light):


b.1. Configuration design for interconnecting multiple microelectronic
processing elements (on-board computers) 10achieve "real time processing" for
control iaw implementation;


b.2. Control law comoensation for sensor location or dvnamic airframe Loads.,_







Proposed
ECCN
Changes


i.e., compensation for sensor vibration environment or for variation of sensor
location from the center of gravity;


b.3. Electronic management of data redundancy or systems redundancy for
fault detection. fault tolerance, fault isolation or reconfiguration:


Note: 7E004.b.3. does not control "technology" for the design of physical
redundancy.


bA. Flight controls that permit inflight reconfiguration of force and moment
controls for real time autonomous air vehicle control:


b.5. Integration of digital flight control, navigation and propulsion control data.
into a digital flight management system for "total control of f1ighlW


;


Note: 7E004.b.5 does not control:


1 "DevelopmentW "technology· for integration of digital flight control,
navigation and propulsion control data. into a digital flight management system for
''flight path oplimizatlon":


2, "Development" "technology" for "aircraft~ flight instrument systems
integrated solely for VOR, DME, ILS or MLS navigation or approaches.


b.6. Full authority digital flight control or muilisensor mission management
systems, employing "expert systems";


N.S.: For "technology" for "Full Authority Digital Engine Control Systems"
("FADEC Systems"), see ECCN 9E003.h.


Change description of 7E004.b.2 as follows:


7EDD4 Other Wtechnology" as follows (see List of Items Controlled).


b. wOevelopment" "technology", as follows, for "active flight control
systems" (including f1y-by-wire or f1y-by-light):


b.1. Configuration design for interconnecting multiple microelectronic
processing elements (on·board computers) to achieve "real time
processing" for control law implementation;


b.2. Control law compensation for sensor location or dynamic airframe
loads+.e" sompeR5aUoR f.9, &eR501'viluaUoR eRvinmmeRt e' f.9~lA3~iatieRGI
~1er;a';9Jl f.Fem the seRle, efyravity;


b.3. Electronic management of data redundancy or systems redundancy
for fault detection, fault tolerance, fault isolation or reconfiguration;


Note; 7ED04.b.3. does not control WtechnologyW for the design of physical
redundancy.


bA. Flight controls that permit inflight reconfiguration of force and
moment controls for real time autonomous air vehicle control;







--~---"bC,'5,'lcn"I.CgC",:=;;.~o~n'o"f'd"igOI""~ICfl"i=g.ht'cOoOn~IO:,oO,'. ~nCaC,;;igC.a"tiCo"nCaCnCd:C::p7'OOpOuCIC,;;ioCnCcOoOnOtO:,=o'I-,
data, into a digital flight management system for "total control of flight";


Note: 7E004.b.5 does not control:


1. "Development" "technology" for integration of digital flight control,
navigation and propulsion conuol data, into a digital flight management
system for "flight path optimization";


2. "Development" "technology" for "aircraft" flight instrument systems
integrated solely for VOR, DME, ILS or MlS navigation or approaches.


b.6. Full authority digital flight control or multisensor mission
management systems, employing "expert systems";


N.B.: For "technology" for "Full Authority Digital Engine Control
Systems" ("FADEC Systems"), see ECCN 9EOOJ.h.


1,'O,"u"."'~-+TThC.;;C;wOO""d;;inC.gC.O,;;C;cCurr;:;;.=n.UOyCwc.n"·tt".Cn'"i'CcOOO"""';;:;;,;;i"C9C.O,'"itC.CpCpO.O.O"'~to~bC.,.c-----I
Rationale clarification for the dynamic airframe loads. BIS has previously confirmed


to Boeing that the clarification statement refers only to the control law
compensation for sensor location.


2. Request for Comments on the Availability of CeL Items Outside the U.S.
We are providing foreign availability information for those products and technologies for
which we have direct knowledge and experience.


- -
ECCN 16001 & 16101


Item 1B001
Description Equipment for the production or inspection of ~composite" structures or laminates controlled by


1A002 or "fibrous or filamentary materials~ controlled by 1C01 O.
as follows (see list of Items Controlled). and specially designed components and accessories
therefor.


18101
Equipment, other than that controlled by 1B001, for the "production" of structural composites,
fibers. prepregs or preforms. usable for rockets. missiles, or unmanned
aerial vehicles capable of achieving a "range" equal to Of grealer than 300 km and their
subsystems, as follows (see list of Items Controlled); and specialty designed components, and
accessories therefoL


Foreign Tooting listed under 18001 and 1B101 is very similar 10looting utilized for hand layup of the
Availability items clled in Ihese ECCNs. Such tooling is covered by ECCNs 18999.cand 1E998. The


characleristics that typically make them subject to ECCNs 1B001.b, 1B001.9, 1B101.a and
1B101.b are features that are used to orient Ihe tools to the layup machines, These fealures are
typically things like additional holes in tools wilh bushings and 'spud" brackets (a pair of welded
assemblies wilh two flanges that allach to the machine and 1001respectively, allowing the tool to
be attached 10the machine and rotafed "rotisserie-style")_ These are things that any competent
toolino shoo anywhere could fabricate and install. _







L


Typically, tooling used with these types of machines tend to be quite large in order to gain the
benefits at automation -long courses of materials are more efficiently laid"down with machines
than by hand. That is about to change with the advent of a new class of Automated Fiber
Placement machine based on automotive-type robots Boeing, Electrolmpacl in Mukilteo. WA,
Coriolis Composites in lorien!. France, DLR in Stade, Germany, MAG/Cincinnati in Hebron, KY
and others are developing these machines. The robotic-based machines will make much
smaUer tools usable with these technologies. The tools will be indistinguishable from lools used
for hand layup and actually may be utilized by either process. (Note that existing large tools can
be used by either process as well; hand layup for large tools is not very efficient).


Currenl sources known by Boeing for Ihese types of tools:


USA - numerous; including
Coast Composites (Irvine, CA) http://www.coastcomposites.com{
Janicki Industries (Sedro-Woolley, WA) htlp:l!www.janicki.coml


Other countries (supply base generally not as well known; there is a high probability thaI these
tools could be made in many other locations)


Canada
Weber Manufacturing, LTO (Midland, Ontario) !lttpJIwww.webermfg.caf


Great Britain
Brookhouse (Cheshire) hllp://www.brookhouse.net!
Hyde Group (Manchester) http://www ..hydegroup.camfindex.asp
JF Faber (Lancashire) hltp:flwww.jffaber.co.uk/indexl
Retrac (Wiltshire) b!!Q;ijwww.retrac-qroup,cofIJ!


France
Latecis (formerly BEAT) (Toulouse; also UK and Romania)
http.//www.latecisuk.com/defaulthlml
Compose (formerly Cogemoule) (Bellignal) hltp:/Iwww.cOf!}J:Iq§.~_~tools-,C;;Q'1lf


Spain
M Torres (Pamplona) http./Jwww.mtorres.es/
lngenia (Castelldefels - Barcelona region) httpJIwww.ingenia.aerolguienesSomos.asp


Austr<llia
Broens (Sydney) hltp:f/www.broens.com.au/broens nf,hlm!
Marand (Vietoria) http://www.marand.com.au/sitefindex. php?eat=home&su b"horrre:


Italy
Eligio Re Frachini (Legnano I Milan) http://www.refraschini.itIen/specials/keel.asp
Moreggia (Turin & Naples) http://www.moreggia.comJ
Rev Aviation (Chivasso I Turin) htto:l1www.rev-avialion.comJ


Japan
Hikari (Seki, Gifu Prefecture)
Ryoki (lchinomiya - Aichi prefecture)


JCh;",
• Gurit Red Maple (Taikang)


http://www.9urit.com/sector introduction, asp?section =000 1000 10066



http://htlp:l!www.janicki.coml

http://!lttpJIwww.webermfg.caf

http://hllp://www.brookhouse.net!

http://hltp:flwww.jffaber.co.uk/indexl

http://b!!Q;ijwww.retrac-qroup,cofIJ!

http://http.//www.latecisuk.com/defaulthlml

http://http./Jwww.mtorres.es/

http://httpJIwww.ingenia.aerolguienesSomos.asp

http://hltp:f/www.broens.com.au/broens

http://www.marand.com.au/sitefindex.

http://www.refraschini.itIen/specials/keel.asp

http://www.moreggia.comJ

http://htto:l1www.rev-avialion.comJ

http://www.9urit.com/sector





Specific to NDI equipment classified under lBOOl ,f, there are many international suppliers;
examples include, but are not limited to:


Ultrasonic Sciences Limited (UK) www.uJtrasonic-sciences.co.uk
Tecscan (Canada) WWN.tecscan.ca/pGantrySys.html
ScanMaster (Israel) www.evs~sm.com
Tecnatom (Spain) hup :lIwww. h.'cnalom .tslcn/ho!llclmarkclsiaircra n-a -space
www.tecnatom.esJenglish/catalogoificha producto pag.php?idProducto-310
MTorres (Spain) http://w'Nw.mtorresesldefaull.asp?id::22&menu::02&idmenu::2
General Electrtc Inspection Technologies (Germany) http://www.ge~
mcs .com/enluJlrasoundlintegrated-systems, him I
Toshiba (Japan) http:t/www,toshiba,co.jplindex.htm
Midas NOT (UK) ht1p:l/www.midas-ndt co.uk/midas. htm I
PScan (Netherlands) http://www. D-scan.com/cms/site .aspx?p=6248
Olympus (Canada): tl!!P.:/Iwww.olympus~
ims.com/en/?apd- 1&adid-rdt&acid =engle&gclid=C ljagOeK 1qYCFQTN I5gOO'GOAJIl,


ECCN 16003
--


Item 18003 Tools, dies, molds or filctures, for "superplastic forming" or "diffusion bonding" titanium,
Description aluminum or their alloys, specially designed for the manufacture of any of the


following (see List of Items Controlled).


a. Airframe or aerospace structures;


b ~Aircraft" or aerospace engines: or


c. Specially designed components for structures specified by 18003.a or for engines specified
by lBOO3.b.


'""foreign This category of items is avaIlable from a variety of sources, bOth Sf:i'f and SPFID8, Examples
Availability of companies who possess these items include, but are nol limited to:


- Aeromet (UK) hltp:/Iwww.aeromel.co.ukl
0 Aurock (France) htlp:/Iwww.aurockJrfenlhomef
0 Auben-Duval (France) hltp:flwww.aubenduvaLcomf


Addlt:ionally, you will find that the aerospace OEMs and subcontractors have internal tool design
and fab. Examples include, but are not limited to.
0 Rolls-Royce (UK) http://www,rolls-royce,com!
0 BAE (UK) http://www.b~esyst~ms ..comN'1..orldwideLocation_sfUnitedKingdomf
0 Aerospatiale (UK) (pan of EAOS) http://www.eads,com
0 Superform (UK) hltp:/lwww.superform-aluminium.comf. FonnTech(Gennan~ http://www,formtech,de/enfen-starthtm


ITP (Spain) http://www-ltp.e:;l


I0 Doncasters (UK) http://www.doncaslers.comlindex.pho?s'''O


ECCN 2E003.b.1.ao b.2.a I
Item 2E003 Other "technology", as follOWS(see List of Items Controlled) IDescription


b, 'Technology" for melal-working


Imanufacturing processes. as follows:


------ -- --



http://www.uJtrasonic-sciences.co.uk

http://www.tecnatom.esJenglish/catalogoificha

http://w'Nw.mtorresesldefaull.asp?id::22&menu::02&idmenu::2

http://http:t/www,toshiba,co.jplindex.htm

http://hltp:/Iwww.aeromel.co.ukl

http://htlp:/Iwww.aurockJrfenlhomef

http://hltp:flwww.aubenduvaLcomf

http://hltp:/lwww.superform-aluminium.comf

http://www.doncaslers.comlindex.pho?s'''O





b.1. "Technology" for the design of tools,
dies or fixtures specially designed for any of the
following processes:


b.l,a, "Superplastic forming";


b.2. Technical data consisting of process methods or parameters as listed below used to
control:


b.2.a. "Superplastic forming" of aluminum alloys. titanium alloys or Msuperalloys~:


b.2.a.l. Surface preparation:


b.2.a.2. Strain rate;


b,2a.3 Temperature:


b,2.a.4. Pressure


Foreign The following companies have superplastic forming (SPF) design and build tooling technology:
Availability · Aeromet (UK) htlp:/Iwww.aeromet.co.ukl


· Aurock (France) htlp:/lwww.aurock.fr/en/homel


· Aubert-Duval (France) http://www.aubertduvaJ.com/


· ROils-Royce (BAE) http://www.rolls-royce.coml


· Aerospatiale (UK) (part of EADS) http://www.~''!.dS.com
· Superform (UK) http://www_superform-aluminium.com/


· FormTech (Germany) http://www.formtech.de/en/en-start.hlm


· ITP (Spain) http://www.itp,es!


· Doncasters (UK) http://www.doncasterS.comlindex, php?s-O


· Cyril Bath (called "ACB")(France)


· Rhodes (UK) http://www.grouprhodes.co.uklOO6 jrhodes.php
· Harbin Institute (China) http://en.hit.edu.cn/research/introduction.htm


· BAMTRllnstitule (China) http://www.bamtri.COmJdefauJt.aspx


· Chinese aerospace companies possess SPF capability.


· Honda (Japan) http://world.honda.com/grouplJapanl


· International Science & Technology Center (Russia)
http://www.istc.rulistcldblinst.nsf/aU/CA7F FD8697BCB 188C32565D7002141 CC?opendocument


Tallis Tech in Korea (http://www,taliistech.comfmain.html)buildsSPFpresses, SPF tools, and
SPF parts.


Process methods for SPF are common knowledge throughout the world, This information can
readily be found on the internel.


ECCN 2EOO3.b.2.c


litem 2E003 Other Mtechnology", as follows (see list of Items Controlled).
Description


b. "Technotogy" for metal-wOrking manufacturing processes, as follows:


L b.2. Technical data consisting of process methods or parameters as listed below used to
control:


b.2.c. "Direct-acting b1.!!raulic pressing:' of aluminum alloys or titanium allovs:



http://htlp:/Iwww.aeromet.co.ukl

http://htlp:/lwww.aurock.fr/en/homel

http://www.aubertduvaJ.com/

http://www.rolls-royce.coml

http://www_superform-aluminium.com/

http://www.formtech.de/en/en-start.hlm

http://www.itp,es!

http://www.doncasterS.comlindex,

http://www.grouprhodes.co.uklOO6

http://en.hit.edu.cn/research/introduction.htm

http://www.bamtri.COmJdefauJt.aspx

http://world.honda.com/grouplJapanl

http://www.istc.rulistcldblinst.nsf/aU/CA7F

http://www,taliistech.comfmain.htmlbuildsSPFpresses,





-~ -
b.2.c.1 Pressure;


b.2.c.2. Cycle lime;


Foreign Process methods for hydroforming are common knowledge throughoullhe world. This
AvalJability information can readily be found on the internet.


Companies that have hydroforming capabilities include, but are nollimited to:
· Sung Kwant (Korea)


· Nextop (Korea) http:/twww.nextop.comlkor/main.htrnl
,


· Harbin Institute (China) http://en.hit.edu.cn/researchlintroduction.hlm


· Honda (Japan) htlp:fJworid .honda.com/grouP! Japanl


. --ECCN 2EOO3.b.2.d
.


Item 2EOO3 Other "technology", as follows (see List of Items Controlled).
Description


b. '"Technology" for metal-working manufacturing processes, as follows:


b.2. Technical data consisting of process methods or parameters as lisled below used to
control:


b.2.d. "Hot isostatic densification" of titanium alloys, aluminum alloys or ~superalloys":


b.2.d.1 Temperature:


b.2.d.2. Pressure;


b.2.d.3. Cycle time;


Foreign Hot Isostatic Pressing (HIP) is the common term for densification. This is being accomplished
Availability throughout Europe. The Welding Institute in the U.K. is the hub. RoUs-Royce and the


Advanced Manufacturing Research Center AMRC also perform this kind of work in the U.K.


References:


· Welding Institute, UK http://www.lwLco.ukl


· Rolls Royce, UK http://www.rolls-rovce.com/


· Advanced Manufacturing Research Center AMRC, UK hllp://www .amrc.co.uk/


.-


ECCN 3AOO1.•. 4
!tem Electronic components and specially designed componentStherefor, as follows (see List of
Description Items Controlled).


e. High energy devices as follows:


eA. Solar cells, cell-interconnect-coverglass (CIG) assemblies, solar panels, and soJar
arrays, which are "space-qualified," having a minimum average efficiency exceeding 20% at an
operating temperature of 301 K (28§C) under simulated 'AMO' illumination with an irradiance of
1,367 Watts per square meter (W/m2);


Technical Note: 'AMO', or 'Air Mass Zero', refers to the spectral irradiance of sun light in the


--- earth's outelEtmosphere when the distance between the earth and sun is one astronomical unit ,



http://http:/twww.nextop.comlkor/main.htrnl

http://en.hit.edu.cn/researchlintroduction.hlm

http://www.lwLco.ukl

http://www.rolls-rovce.com/





(AU).


Foreign Aside from AZUR in Germany and Toyota Technicallnstilute in cooperation with
Availability Sharp Electronics in Japan, we are aware of Chinese manufacturers worKing in


cooperation with government institutes that are capable of manufacturing high
efficiency triple junction GalnP2/GaAsIGe (TJ) space qualified solar cells under the
same space industry-established test conditions as those used by US companies for
product testing, The best triple junction result that we are aware of to dale is 28.3%
efficiency, produced on a German Metal Organic Vapor Phase Epitaxy (MOVPE)
reactor, supported by the Chinese Academy of Sciences.


References:
· Azur (Germany) http://v.ww.azurspace.com/


· Toyota Technical Institute (Japan) http://wwwttic.edu/ttij.php


· Sharp Electronics http://sharp-world.com/


· Chinese Academy of Sciences http://english.cas.cnf,
ECCN 3COOI
!tern Hetero-epitaxial materials consisting of a "substrate" having stacked epitaxially grown multiple
Description layers 01any of the following (see List


of Items Controlled),


a, Silicon (Si):


b. Germanium (Ge);


c. Silicon Carbide (SiC): 0,


d. "IUN compounds· of gallium or indium.


Foreign Taiwan has the capability for high quality growth of Epitaxial wafers. In the UK, IOE is
Availability producing wafers with which a US concentrator photovoltaic manufacturer used to


produce 39% efficient concentrator photovoltaic cetls.


References:
Arima (Taiwan) ·htlp:/!WwW.arim~corp.comfaboul aboutarima.htm
VPEC (Taiwan)
IOE (UK) htlp:llwww,iqep.coml


ECCN 7EOO4.'.5


lIem 7E004 Other "technology" as follows:
Description


a. "Technology" for the "developmenr or "production" of any of the foHowing:


a.5. Electric actuators (I.e., electromechanical. electrohydrostatic and integrated actuator


Ipackage) specially designed for "primary flight control


fForeign Commool' "g"diog Ih, I",~o m"ab"', 017E004.•. 5 I"hoology follow, ~
Availability


"Electromechanical" electric actuator technology is readily available outside the US.


Examoles of non-US electromechanical electric actuator suppliers include:



http://v.ww.azurspace.com/

http://wwwttic.edu/ttij.php

http://sharp-world.com/

http://english.cas.cnf

http://htlp:llwww,iqep.coml





I: Goodrich (F ranee) http://www, goodrich.com/Gcodrich/BusjnessesJActuation-
System siP ractuels/Primary F Iight-C antra Is
Safran (F ranee) http://www.safran-na.com/spip, ph p?ru brig ue51 & lang: enI· Liebherr (Germany) hllp:llwww.liebherr,us/en-GB@644g,wfw


ECCN 7E004.b.3


Item 7E004 Other "technology" as follows
Description


b. "Development" "technology", as follows. for ~active flight control systems~ (including fly-by-
wire or fly-by-light):


b.3. Electronic management of data redundancy or systems redundancy for fault detection,
fault tolerance, faull isolation or reconfiguralion;


Foreign Comments regarding the foreign availability of 7E004.b.3 technology follow:
..-


Availability
The development !echnology for electronic management of data redundancy or systems
redundancy for airplane flight control systems at a general level is readily available outside of
the US.


Examples of non-US companies who possess this technology irK:lude:
· Airbus. Europe http://www.airbus.coml


· Embraer, Brazil http://www.embraercommercialiets.comf


· Bombadier, Canada http://www.bombardier.com/


ECCN 9EOO3.b.1


1tem 9E003 Other "technology" as fonows (see list of Items Controlled).
Description


b. "Technology" "required" for the "development" or "production" of any of the following:


b.1. Wind tunnel aero·models equipped with non-intrusive sensors capable of transmitting
data from the sensors to the data acquisition system: or


b.l. "Composite" propeller blades or propfans, capable of absorbing more than 2,000 kW at
flight speeds exceeding Mach 0.55;


------
Foreign Technology classified under ECCN 9EOOJ,b, 1 is readily available internationally, and can be
Availability accessed by searching on the web. Hundreds of universities and dozens of companies world


wide have published information about wind tunnel model technology, including, but not limited
to all western European countries, Russian, China, Iran, Japan, Brazil, Canada, Singapore,
Australia, India, South Africa, Pakistan, Israel, South Korea, and Saudi Arabia. Information
published by Iran can be found accessed at:
http://www.iranwatch.org/Suspectfrecords/aeros pace-induslries-organization-(aio). html.
Additionally, North Korea has a developed Aerospace LaunCh vehicle capability as well, that is
likely backed by some level of wind tunnel testing and wind tunnel model worle


References:
· Aiolos (UK) - Design and construction of Wind Tunnel Facilities


http://www.aiolos.com/products/prod aerospace.a sp


· BAE Systems (UK) - Design & Manufacture of Wind Tunnel MOdels, Operalions of Wind
Tunnel Facilities



http://www.safran-na.com/spip,

mailto:hllp:llwww.liebherr,us/en-GB@644g,wfw

http://www.airbus.coml

http://www.embraercommercialiets.comf

http://www.bombardier.com/

http://www.iranwatch.org/Suspectfrecords/aeros

http://www.aiolos.com/products/prod
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Nalional Aerospace Laboratory (NLR) (Netherlands) - Wind Tunnels. Models.
tnsturmenation, Design and Fab NlR (National Aerosp':ace Laboratory)
RUAG Aviation (Germany) - Wind Tunnel Operators, Model design and fabricators
http://www.ruag.comlentAviationJlnnovalioniV\lind TunnelfWind Tunnel Models
Telemetric Elektronik GmbH (Germany) - Telemetry systems suitable for non·intrusive wind
tunnel model instrumentation applications
http://www.datatel-telemetry .•.pelenl
Wttech CZ (Czech Republic) - Aerodynamic Testing, Consulting, rigs, models and facilities.
http://www.wlleCh.cz/enl
Deharde-Maschinbau (Germany) - Design and fabricate wind tunnel models with non-
intrusive sensors http://www.deharde.de/en.html
Aircraft Research Association (UK) wind lunnel model fabrication
http://www _ara.co_ukJservicesJdesign-and-manufacwreftntroduclionf
Onera (France) - Design and fabricate wind tunnel models with non-intrusive sensors
http://windtunnel.onera.frlwind-tunnel.model
National Aerospace Ubrary (Netherlands) - Design and fabricate wind tunnel models with
non-intrusive sensors http://www.nILnlJsmartsite.dws?l=en&id'''10254
Ara (UK) - DeSign and fabricate wind tunnel models with non-inlrusive sensors
httj:!:Jlwww_ara.co.uk/servicesJdesign-and-manufacture1introductionl


There are many links that show wind tunnel testing in Asia; for example:
http://wuxinghonggi.blogspOl.comI2009/05/chinas-fourth-generation-fighter.being.html



http://www.wlleCh.cz/enl

http://www.deharde.de/en.html

http://windtunnel.onera.frlwind-tunnel.model

http://wuxinghonggi.blogspOl.comI2009/05/chinas-fourth-generation-fighter.being.html





EXPORTREFORM / USMl MATERIALS


PROPOSEDCONTROLS- EXPORTREFORM I 21sT CENT


Category XIII (d) controlled as follows:


___ (d) Carbon/carbon billets and preforms not elsewhere controlled by this subchapter (e.g.,
Category IV) which are reinforced with continuous unidirectional tows, tapes, or woven
cloths in three or more dimensional planes (e.g., 3D, 40) specifically designed, developed,
modified, configured or adapted for defense articles.


Proposed:


(Tier 2/USMl) - No change to existing USMl text


(Tier 2 / Commerce Control List -lA002) Carbon/carbon billets and preforms for carbon/carbon
billets in three or more dimensional planes (e.g., 3D, 40), with corban fibers having the following
characteristics: [list militarily critical thresholds such as size, fiber architecture, and fiber specific


strength and stiffness].


Rationale:


Commercial applications for carbon-carbon materials include brakes, industrial furnace components,
and X-ray targets. The existing USMl text is already formatted in a predominantly positive manner and


does not require modification.


The EAR-CCl already addresses semi-finished articles having carbon matrices in lAOO2. Unless the semi-


finished item has uniquely military application, the placement should be on the Commerce listing. In


recognition of the potential strategic military application of some carbon-carbon billets, placement onto


CCl- Tier Two is recommended. (We are presuming that tier two will have licensing requirements for


most countries beyond the regime member states). If the intent of the existing EARcontrol is to limit


availability of carbon-carbon materials for application to nozzles and reentry structures, the control


parameters in the EARcould be made more specific to limit the number of commercial items covered.


Those control parameters could include characteristics typical of those for the launch and reentry


applications such as size, fiber architecture, matrix densification, and reinforcement fiber properties.


However, if the highest military criticality of the carbon-carbon billets relates to an application other


than missiles, the existing eel text may be acceptable.







Category XIII (f) controlled as follows:


(f) Structural materia's, including carbon/carbon and metal matrix composites, plate, forgings,
castings, welding consumables and rolled and extruded shapes that have been specifically designed,
developed, configured, modified or adapted for defense articles.


Proposed:


(Tier 2/ ITAR-USMl)Delete the above Xlii (f) listing for structural materials


(Tier 3/ EAR-CCL)Recommendation is to control dual-use structural materials in the Commerce
positive listing by type and performance characteristic as is already the case with those dual use
materials specified by lC010, lC990, lC210, and lC008.


Rationale:


Raw structural materials are not inherently defense articles even though the first use of the raw material
may be on a defense application. Many high volume applications exist for high performance materials in
the commercial aerospace, automotive, marine, and sporting sectors. The current USMl control
language can be broadly interpreted such that raw materials and related technology developed or
modified in support of a defense application are considered to be ITAR-controlled. Such an
interpretation discourages raw material suppliers from offering their best materials to defense programs
because the resulting classification as an ITARitem could negatively impact the potentially larger and
more lucrative commercial markets for that material. Raw materials can be appropriately controlled on
the Commerce Control list with military criticality addressed by placement into the appropriate CeL tier.
Critical characteristics of structural materials are understood and there is no reason control parameters
isolating the key materials cannot be identified and included in the EARwithout compromising classified
information. Placing ITARcontrols downstream ofthe raw material, e.g. on military structures made
from a particular material, would better align export control resources to perceived threats and
encourage raw material innovation.
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From: Ron Allen <ron.allen@SEAMUX.COM> 
To: PublicComments @ bis.doc.gov 
Date: Tue, Feb 8, 201 1 7:55 AM 
Subject: Notice of Inquiry - CCL 


Hydroscience Technologies, Inc. ("HTI") respectfully submits these comments in response to the 
Department of Commerce, Bureau of Industry and Security requests for comments regarding the: 
(1) Advance Notice of Proposed Rulemaking on the "tiering" of items on the CCL ("Advanced Notice"), and 
(2) Proposed Rule on Export Control Modernization: Strategic Trade Authorization License Exception (" 
STA"). 
HTI believes that towed acoustic hydrophone array systems classified under ECCN 6A001 .a, and related 
technology classified under 6E002, should be not be considered "Tier 1" items and technology because 
these items (i) are not exclusively available from the United States (as described below), and (ii) do not 
provide "critical" military or intelligence advantage to the United States. Instead 6A001 .a systems and 
related 6E002 technology should be considered "Tier 2" or "Tier 3." 
Because the 6A001 items and related 6E002 technology should not be classified under Tier 1, they should 
qualify for the proposed STA license exception. 
I. Company Information 
HTI is an industry leader in the design and manufacture of towed acoustic hydrophone array systems. 
HTI is a U.S. company and is headquartered in Mineral Wells, Texas. HTI is a small to medium sized 
enterprise ("SME) with 39 employees located in the United States. HTl's primary customers consist of oil 
and gas exploration and research companies who use the towed acoustic hydrophone array systems to 
detect oil and gas deposits beneath the ocean floor. 
HTI manufactures several models of towed acoustic hydrophone array systems, some of which are 
classified under ECCN 6A001 .a. For example: 


6A001 .a.2.b.2 systems containing 150m hydrophone towed array sections with 12.5m 
hydrophone group spacing and hydrophones that are not depth-limited to 35m; 


6A001 .a.2.b.l systems containing a 75m hydrophone towed array section with 6.25m 
hydrophone group spacing. The hydrophones could be 35m depth limited or non-depth limited; and 


6A001 .a.2.e.l bottom bay cable systems containing controlled hydrophones. 
The corresponding technology for these systems is 6E002. 
II. Tiering of ECCNs 6A001 and 6E002 
Per the Advanced Notice, "Tier 1" items are (a) weapons of mass destruction ("WMD"); (b) WMD-capable 
unmanned delivery system; (c) plants, facilities, or items specially designed for producing, processing, or 
using WMDs, special nuclear materials, or WMD-capable unmanned delivery systems; or (d) items almost 
exclusively available from the United States and which provide a critical military or intelligence advantage 
to the United States. 
For 6A001 .a systems, and the related 6E002 technology, only (d) is relevant. 
The 6A001 .a towed acoustic hydrophone array systems are controlled for national security reasons 
because some towed acoustic hydrophone array systems, when modified, could be used to detect divers 
and underwater activity of the U.S. military or other parties. 6A001 .a. items, and the related 6E002 
technology, should not be classified as Tier 1 because they are: 
(a) Not almost exclusively available from the United States; and 
(b) They do not provide "critical" military or intelligence advantage to the United States, as the term " 
critical" is defined in the Advanced Notice. 
A. Availability of 6A001 .a Items & Related 6E002 Technology 


The 6A001 .a items and related 6E002 technology are not indigenously developed, produced, or enhanced 
almost exclusively in the United States; and are developed, produced, or enhanced in destinations other 
than Argentina, Australia, Austria, Belgium, Bulgaria, Canada, Croatia, the Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Latvia, Lithuania, 
Luxembourg, Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, South 
Korea, Spain, Sweden, Switzerland, Turkey, Ukraine, or the United Kingdom. 


Per the Advanced Notice "almost exclusively available" means that the item is only available from a very 
small number of countries that have in place effective controls on the items. "Enhanced" means that (a) 
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the basic characteristics, such as accuracy, capability, performance, or productivity of the item listed on 
the CCL are improved to provide greater functionality, and (b) the enhancement is effected in destinations 
outside the above-listed destinations. 


6A001 systems sections are being developed and produced by manufacturers outside the United States 
and the destinations listed above. Below we provide relevant information for BIS's consideration. 


1. Sercel S.A, a French company, manufactures a full line of 3D and 4D underwater seismic acoustic 
systems that would be classified as 6A001 .a systems. (see 
http://www.sercel.com/Products/marine/streamers/sentinel.php) 


2. Hisane Geophysical, a Chinese manufacturer produces a hydrophone towed array system that would 
be classified under 6A001 .a if it were subject to the EAR. (see http://www.hisane.com) 


3. Western Geco, a Schlumberger subsidiary, in Stavanger, Norway, uses 6E002 technology to process 
marine seismic data. (http://www.westerngeco.com/services.aspx) 


6. Critical vs. Substantial vs. Significant Military Advantage 
Towed acoustic hydrophone array systems classified under 6A001 .a and the related 6E002 technology, 
which could signal the presence of submarine activity, do warrant control for national security reasons, but 
these items do not rise to the highest level of providing "critical" military or intelligence advantage to the 
United States. 
Per the Advanced Notice, "critical" means providing a capability with respect to which the United States 
cannot afford to fall to parity and that would pose a grave threat to U.S. national security if not controlled 
(i.e., a "crown jewel"). Examples of grave threat include: Armed hostilities against the United States or its 
allies; disruption of foreign relations vitally affecting the national security; the compromise of vital national 
and communications intelligence systems; the revelation of sensitive intelligence operations; the 
disclosure of scientific or technological developments vital to national security; or critical assistance to 
foreign development or acquisition of WMD. 
Per the Advanced Notice, "Tier 2" items provide a "substantial" military or intelligence advantage to the 
United States. The term "substantial" means providing a capability with respect to which the United 
States must maintain parity and that would pose a serious threat to U.S. national security if not controlled. 
Examples of a serious threat to the U.S. national security" include: disruption of foreign relations 
significantly affecting the national security; substantial impairment of a program or policy directly related to 
the national security; revelation of significant military plans or intelligence operations; compromise of 
scientific or technological developments important to national security; or substantial assistance to foreign 
development or acquisition of a WMD. 


Per the Advanced Notice, "Tier 3" items are more broadly available and provide a "significant" military or 
intelligence advantage to the United States. The term "significant" means providing a capability that could 
be reasonably expected to cause damage to U.S. national security if not controlled. Examples of damage 
to U.S. national security include: disruption of foreign relations affecting the national security; impairment 
of a program or policy directly related to the national security; revelation of military plans or intelligence 
operations; compromise of scientific or technological developments relating to national security; or 
assistance to foreign development or acquisition of a WMD. 


The export of 6A001 .a items and related 6E002 technology do not appear meet the "Tier 1" definition of 
providing "critical" military or intelligence advantage. These items and technology are not what one would 
normally consider to be U.S. "crown jewels." 
To the extent that 6A001 .a towed acoustic hydrophone array systems could signal the presence of 
submarine activity, the description provided in Tier 2 or Tier 3 seems more appropriate. The advantage 
the 6A001 .a items provide could be considered "substantial" (Tier 2) or "significant" (Tier 3) as those 
terms are described in the Advance Notice. Revelation of submarine activity does not reveal "sensitive 
intelligence operations" (Tier 1) but could be determined to reveal "significant military plans or intelligence 







operations" (Tier 2), or on a lesser scale reveal "military plans or intelligence operations" (Tier 3). The 
revelation of submarine activity does not appear to pose a "grave threat" to the United States but such 
revelation could be considered to be a "serious threat" (Tier 2) or could "cause damage to U.S. national 
security" (Tier 3). For these reasons, HTI believes that the 6A001 .a items and related 6E002 technology 
are more appropriate classified as Tier 2 or Tier 3, not Tier 1. 


Ill. STA License Exception 
As described above, HTI does not believe that towed acoustic hydrophone array systems classified under 
6A001 .a and related technology classified under 6E002 should be classified under the proposed Tier 1 
category. As such, 6A001 .a systems and 6E002 technology should qualify for the strategic trade 
authorization (STA) exception. HTI does not have any comments regarding the mechanics of the STA 
license exception. 


Ron Allen 
Manager, Export Compliance 
Hydroscience Technologies, Inc. 
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From: "Rill, Dale" <dale.rill@ honeywell.com> 
To: PubIicComments@ bis.doc.gov 
Date: Tue, Feb 8, 201 1 7:55 AM 
Subject: "Notice of Inquiry - CCL" 


February 7, 201 1 


U.S. Department of Commerce 


Regulatory Policy Division 


Bureau of Industry and Security 


Room 2705 


Washington, DC 20230 


Subject: Commerce Control List: Revising Descriptions of Items and 
Foreign Availability, [Docket No. 101 1 12562-0577-011 


The following is a response to the request for public comments on the 
availability of certain items outside of certain countries (Foreign 
Availability) as requested in the Federal Register notice published on 
December 9,201 0. 


In this response, foreign availability of inertial systems and the 
technology to create those systems, as controlled in category 7, ECCNs 
7A001 through 7A003 and 7A101 through 7A103, are identified below. 


These systems are now ava~lable within Wassenaar and MTCR partner 
countries. Major commercial suppliers of commercial inertial sensors 
and inertial systems include the following: 


Thales (France), which is developing the Air Data Inertial 
Reference System for the Airbus A350; 
* JAE Electronics (Japan), which has for three decades been 
making high performance quartz hinge accelerometers; 
* Silicon Sensing Systems (Japan), which has been making MEMS 
gyros used in a variety of commercial inertial and military systems; and 


Colibrys (Switzerland), which has also been producing and 
selling MEMS accelerometers. 
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The request asks for known availability of controlled items, which are 
available from outside the US or 37 other listed countries. The 
following are offered: 


ltem 1) Fiber Optic Gyros produced by Fizoptika Corporation in Russia. 
Reference the link: http://www.fizoptika.com/products/index.html 


Technical assessment: The VG910 series advertised bias stability of as 
good as 2 deg per hour and scale factor stability of as good as 0.1 
percent. Angle random walk of 0.04 deg/sqrt hr is specified. Rate 
range is specified as up to 300 degrees per second. 


Based on the information supplied it does not appear this gyro meets the 
requirements to be controlled in 7A002. Its specified rate range is not 
500 deglsec and so the controls of 7A002.c do not apply. The specified 
bias and angular random walk do not place this gyro in 7A002.a or 
7A002.b. This gyro does not appear to meet the requirements stated in 
7A102 for 0.5 degree per hour drift rate stability. 


This gyro appears to align with ECCN 7A994, however if the electronics 
in this gyro were modified to achieve 500 degrees per second, the 
specified bias stability and ARW appear to be sufficient that this gyro 
would then be controlled in 7A002.c. 


ltem 2) Quartz Hinge Accelerometers, dynamically tuned gyros, AHRS and 
IFOG based lnertial Measurement Units produced by Bricett , 


Reference the link: http:/lbricett.com/ 


These items are advertized by Bricett with offices in Turkey, with 
production facilities in "Asia" as identified in the advertising 
brochures. The following statement prominently displayed on the 
webpage: "Bricett does not require export licenses" 


From parties that have contacted Bricett, it is said the "Asia" 
production facility is in China. The website provides this description 
of the intended end use: 


Bricett's servo accelerometers INN-202 and INN-203 are designed both for 
commercial and military use in strap-down inertial navigation, 
orientation, and stabilization systems (INS - lnertial Navigation 
Systems, IMU - Inertial Measurement Units, AHRS - Attitude Heading 
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Reference Systems, IRU - lnertial Reference Units, IGS - lnertial 
Guidance Systems) providing advanced performance in critical Guidance, 
Navigation, and Control for aircraft, marine, land and other 
applications. 


Technical Assessment: 


A) lnnalabs INN-202 (transferred to Bricett): Datasheets from 
lnnalabs website in 201 0 provide the data used for the assessment. The 
specified bias repeatability is specified as better than 80 ug for one 
year bias repeatability. The one year scale factor repeatability is 
specified as better than 50 PPM. 


These specifications are sufficient that the INN-202 accelerometer would 
be controlled in 7A001 where the bias stability requirement is better 
than 130 ug and scale factor stability were better than 130 ppm. These 
requirements from 7A001 .a which is the tighter requirement of the two 
performance based requirements in 7A001, the other being for 
accelerometers specified to operate at over 159 range. The input range 
stated is pluslminus 509, and therefore this accelerometer is controlled 
for both 7A001 .a and 7A001 .b. 


b) The quartz gyro technology (INN-1 05, 106, 107 in one, two or three 
axis versions) advertised appears not to be controlled in 7A002.c for 
bias and scale factor stability for sensors able to perform at 500 
degreelsecond, There are versions of this quartz gyro specified at 100 
deglsec and at 3000 deglsec each with differing specified performance. 
Even at 100 deglsecond, the bias stability is insufficient to be 
controlled under 7A002.c. being specified at 21 6 deglhr against a 
control level of 40 deglhour. The angular random walk control in 
7A002.c is also not met, being specified at 1 deglroot-hour vs a control 
level of 0.2 deglroot-hour. 


The quartz gyro also does not appear to be controlled in 7A102 for 
having a drift rate stability of better than 0.5 deglhour. The 
specified bias stability of the quartz gyro is at best 0.02 deglsecond 
which correlates to 72 degrees per hour. Therefore this gyro family 
appears to align with ECCN 7A994. 


c) An IMU is also offered by Bricett. Insufficient information is 
available to determine if this IMU is controlled under 7A003.d which is 
based on the quality of the installed sensors. lnnalabs had previously 
posted specifications for an lnertial Reference Unit (IRU) which was 
available either as a 2 nautical mile per hour or 1 nautical mile per 
hour navigation system. This would indicate that this unit uses 
navigation grade sensors and so would be controlled under 7A003.d. 


Item 3) lnertial Sensor and System technology from lnnalabs (Russia), 
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Reference the link: http://www.innalabs.com/ 


The accelerometers, dynamically tuned gyros, lMUs and AHRS offered by 
Bricett were originally developed in Russia by lnnalabs and that 
technology was sold to Bricett. This is clearly stated in the lnnalabs 
website referenced above. 


lnnalabs offers a coriolis type MEMS based gyro with advertized bias 
stability as low as 0.1 deglhour and ARW as low as 0.01 deglroot-hour 


Regards, 


Dale R~l l  


Director, International Trade 


Export Control & Compliance 


Honeywell lnternational Inc. 


Ph: 202-662-2641 


Fax: 202-662-2665 


CC: mike.osborne@ honeywell.com; Margaret.Magill@ honeywell.com; 
Douglas.Perry2 @ honeywell.com 








February 7,2011 


Sent via email to: publiccommet~ts@bis.doc.gov 


Timothy P. Mooney 
Office of Exporter Services 
Regulatory Policy Division 
Bureau of Industry and Security 
U.S. Department of Commerce 
1401 Constitution Ave, NW, Room 2705 
Washington, DC 20230 


RE: Federal Register: December 9,2010 (Volume 75, Number 236, p. 76664) 


ATTN: Notice of Inquiry CCL 


'This letter is being written to help document the foreign availability of thermal imaging cameras 
with performance spccifications that, i f  manufactured and in and exported from the US, would 
cause them to be categorized under CCL 6A003.b.4.b and require an export license. 


Of particular note are those cameras developed and manufactured in  the Peoples Republic 01' 
China. 'There are three widely known manufacturers of thermal imaging cameras in  China: Dali, 
Wuhan-Guide and SATIR. Information on their products is readily available on the web; some 
spec~fic examples have been included below. Most, if not all, of these companies' cameras make 
use of uncooled infrared focal planes (UFPAs) manufactured by ULIS, of Grenoble, France 
(www.ulis-ir.com). 


While changes to the US export regulations have eased license requirements for thermal imagers 
with frame rates of less than or equal to 9Hz, many choices of cameras are now readily available 
from the above China-based manufacturers with frame rates exceeding 9Hz (typically 50 to 60 
Hz). This wide availability of cameras with frame rates greater than 9Hz places US exporters of 
thermal imagers at a competitive disadvantage and has completely obviated the effect of export 
controls on cameras with frame rates greater than 9Hz. 


Respectfully submitted by: 


Matthew F. Schmidt, SITAC member 
VP Engineering, Fluke The~mography 
3550 Annapolis Ln N, Suite 70 
Plymouth, MN 55447 
763-398-6472 







http://www.dali-tech.com:8080/en-Products.asp?T~peID=l 


Example Models: TE-series (160x120, 50/60Hz) 


TEi-series (160x120, 50/60Hz) 


DL700E+ (384~288,50/60Hz) 


http://www.dali-tech.com:8080/en-Productlnfo.asp?TypeID=l&ID=59 


~ittp://www.dali-tech.com:8080/en-Productlnfo.asp?TvpeID=1&ID=63 







a aarm9k 
GUIDE INFRARED 


http://www.guide-infrared.com/Main.aspx?lang=en 


http://www.guide-infrared.com/Category.aspx?lang=en&id=46 


Example Models: MoblR M8 (160~120,50/6OHz) 


EaslR-4 (160~120,50/6OHz) 


EaslR-9 (384x288, 50/60Hz) 


lR928+ (384~288,50/6OHz) 


ThermoPro TP8 (384~288,50/6OHz) 


http://www.guide-infrared.com/Content.aspx?lang=en&id=lO 


http://www.guide-infrared.com/Content.aspx?lang=en&id=195 


http://www.~uide-infrared.com/Content.aspx?lan~=en&id=447 


http://www.guide-infrared.com/Content.aspx?lang=en&id=194 


http://www.guide-infrared.com/Content.aspx?lang=en&id=3O8 







http://www.sat.com.cn/ 


http://www.sat.com.cn/?nav=products&language=en 


Example Models: E8 series (160~120,50/60Hz) 


HotFind series (160~120,50/6OHz) 


HY-S280 (384~288,50/60Hz) 


HY-S380 (384~288,50/60Hz) 


HY-G90 (384x288, 50/60Hz) 


HY-6800 (384x288, 50/60Hz) 


HR-600 (640x480, 50/60Hz) 





