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Foreword

The Office of Compliance, Center for Devices and Radiological Health (CDRH) developed this guide.  This guide will assist
manufacturers1 of electronic products which emit radiation in providing adequate reporting of radiation safety testing and
compliance with federal performance standards.  Title 21 of the Code of Federal Regulations (CFR), Parts 1002 and 1003 specify
Reporting and Notification requirements2, 3.

Reports submitted on radiation safety of electronic products must follow the appropriate guide (21 CFR 1002.7).  If the report does
not follow an applicable guide it must contain a sufficient justification for any deviations.  The submitter of the report will receive
an acknowledgment letter with the accession number we assign to the report.  Please reference this accession number in the future
when providing additional information about this model family in either a supplement or the annual report.  If a report is
incomplete or inadequate CDRH may reject it and return it for completion.  CDRH will not enter a rejected report into our
database.  Also, a rejected report will not receive an accession number.

WE DO NOT APPROVE THESE REPORTS OR THE PRODUCTS BEING REPORTED.  It is the manufacturer's
responsibility to certify that their products comply with all applicable standards (21 CFR 1010 - 1050), based on a testing program
in accordance with good manufacturing practices.  Prior to the shipment of products in interstate commerce 21 CFR 1002  requires
the manufacturer to submit the report  and to comply with all applicable importation requirements (21 CFR 1005).  If there are
deficiencies, we may disapprove the firm's quality control and testing program, determine that the product contains a radiation
defect, or determine that the product fails to comply with a standard.  We will notify the manufacturer if we make such a
determination.  CDRH may require the manufacturer to cease introduction into U.S. commerce until deficiencies are corrected, and
to initiate a corrective action program (21 CFR 1003 - 1004) for products already introduced into commerce.

Please mail your reports to the address below (FDA can not process electronic submissions at this time).  Provide the original
report with appropriate signature(s) (no facsimiles, please).  Provide extra copies only if this guide specifically requires them.
Submit the report written in the English language.  Translate any text that appears in a language other than English into English in
a complete and accurate manner.  Keep a copy of the completed report in your records.

We are making our reporting guides and other regulatory information available on the Internet under http://www.fda.gov/cdrh.  No
copyright exists for these guides.  Reproduce these guides as needed.  If you would like to comment on the reporting guides, web
site, or future electronic submissions, you may direct the comments to the address below.  If you need additional  regulations for
electronic products or medical devices, you should contact the Division of Small Manufacturers Assistance by telephone at 1-800-
638-2041 or 301-443-6597, or by facsimile at 301-443-8818.

Sincerely yours,

Lillian J. Gill
Director
Office of Compliance

MAILING ADDRESS (see 21 CFR 1002.7 for further information):

CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
OFFICE OF COMPLIANCE (HFZ-307)
   ATTN: ELECTRONIC PRODUCT REPORTS
2098 GAITHER ROAD
ROCKVILLE MD  20850

1    Manufacturer (see 21 CFR § 1000.3(n)) means any person engaged in the business of manufacturing, assembling, or importing electronic products.
2    Accidental Radiation Occurrences: 21 CFR  1002.20 requires manufacturers to immediately report accidental radiation occurrences (see 21 CFR

1000.3(a) for the definition).
3   Notification: Title 21 CFR Part 1003 requires manufacturers to provide Notification of Defects or Failure to Comply.  Send these notifications to the

Director of the Office of Compliance (HFZ-300).



FOREWORD 

This docqmeqt is intended to serve as a guide to assist manufacturers in 
the eubmiseion of initial and eupplements to initial report6 for cabinet x-ray 
systems (21 CFR 1020.40) .  The format selected for this guidance is that of a 
report form. It may be used directly or it may serve as a model for developing 
a reporting form. However, if a manufacturer develops his own tpport form he 
must be eure that all information requested by the "modal" form is included and 
keyed to this format since this information hae been interpreted by the Division 
of ComplC,mce as being necessary to satisfy, in whole or in part, the initial 
and supplemental reporting requirements. In order to standardize reports and 
facilitate their review the order and organizatiop of the model form should b e  
followed as closely as poasible. 
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The attached model form is to be used when subn~ittictg initial reports and 
supplements to initial reports. Definitions of these types of reports and of 
several other items necessary to properly complete the form are giver. i~ 
Appendix A. Part I of the form covers manufacturer and report identification, 
Part 11 covers product identification and technical information, and Part 111 
covers the basic sampling and testing program. The form contains specific 
instructions for the complefion of each part, General instructions for the 
preparation and submiseion of  the various types of reports are given below. 

1. One copy of Part I of the form is to accompany each report gubrniasion, 

2 .  Initial Reports - Information being submitted to meet the requirement$ 
of an initial report will require completion of all parts of the form. b 
copy of Part I1 (A), Part 11 (B) and Part 111 is to be completed for each 
model cabinet x-ray system. 

3 .  Supplemental Reports - Any changes in information previously submitted 
in Part XI (A) ,  Part I1 (B) or Part 111 of this form ie to be submitted a6 
a supplement to an initial report. Only the portione of each part 
undergoing chaage need be submitted. The date and accession numbar of the 
initial report to which the supplement appliea ia t o  be listed ifi item 3 of 
Part I. 

4. Attachments - Throughout the guide reference is made to attachments, 
These attachments should be clearly marked according to the alphabetical 
letter indicated in the guide, All attachments should be placed in order 
a t  the end of the guide and the accompanying attachment list filled in. 
The manufacturers may reference their own data identification numbers on 
this list. 

5. All reports are to be submitted to: 

CENTER FOR DEVICES AND RADIOLOGICAL HEALTH 
OFFICE OF COMPLIANCE (HFZ-307) 
ATTN: ELECTRONIC PRODUCT REPORTS 
2098 GAITHER ROAD 
ROCKVILLE MD 20850 



Center for Devices and Radiological Health 
Office of Compliance 

Division of Enforcement 111 
Electronic Products Branch (HFZ-342) 

2098 Gaither Road 
Rockville MD 20850 

Cabinet X-ray System Reporting Form 

Part I - Manufacturer and Report Identification 
This part of the form is to accompany each submissiop. Only one capy of this 
part need be completed even though more than one copy of other parts of this 
form may be required to provide all the information being reported. 

1. Manufacturer: 

Corresponding Official: (May not be applicable for imports) 

Signature 

Name 
I 

Title 

2. Importer: (Complete if applicable) 

Name 

Address 

Corfesponding Official: 

Signature 

Name 

3. Report Type: 

Initial 

Supplement to initial report, BRH 
# Accession No. submitted on 

. (dates) 

4. Report Date: 



P ~ r t  I1 - Product  I d e n t i f i c a t i o n  and Technical  Informat ion  

A copy of S e c t i o n  A and B Is t o  be  completed f o r  each new c a b i n e t  x-ray sys tem 
being r e p o r t e d .  Only S e c t i o n  A need b e  completed t o  r e p o r t  a d d i t i o n a l  brand 
and/or  s e l l i n g  model numbers of  a sys tem when a l l  o t h e r  manufac tur ing  and 
t e s t i n g  in fo rma t ion  i s  t h e  same a s  p rev ious ly  submi t ted .  Any i n fo rma t ion  
covered i n  P a r t  11 (B) and /o r  P a r t  111 of  t h e  form t h a t  has no t  been p r e v i o u s l y  
r e p o r t e d  shou ld  be provided  i n  t h e  a p p l i c a b l e  p o r t i o n s  of Part II (B) and/or  
P a r t  111. 

A. Model I d e n t i f i c a t i o n  

1.0 Product  .type: 
e= - Reported pursuant  t o  paragraph  c of 1002.61 

- check as a p p l i c a b l e  - 
Product  t y p e  

Radiographic ,  conven t iona l  sou rce  

Radiographic ,  pu l sed  o r  f l a s h  sou rce  

F luoroscopic  

Radiographic  and f l u o r o s c o p i c  

Screening  d e v i c e  used i n  p u b l i c  f a c i l i t i e s  
(such a s  baggage i n s p e c t i o n  devices)  

Other  t han  s p e c i f i e d  t ypes  ( d e s c r i b e  below) 

D e s c r i p t i o n  of o t h e r  product  t y p e s :  

2.0 L i s t  t h e  name and model number of t h e  product  manufactured 
o r  imported t o  which t h e  cab ine t  x-ray s t a n d a r d  i s  app&.lcable. 
Do n o t  r e p p r t  i f  t h e  i t e m  i s  in tended  s o l e l y  f o r  e x p o r t  t o  
c o u n t r i e s  whose a p p l i c a b l e  requi rements  a r e  met. 

Name of Product  

t 
Model Number 

3.0 I f  t h e  r e p o r t e d  model i s  s o l d  under brand names, o t h e r  t han  
those  of t h e  manufac turer ,  p l e a s e  provide  t h e  brand name, mode? 
number, and name and add res s  o f  each company under whose name the 
model is s o l d .  

C 

Brand Name 

Model Number 



- - 

Address 

4.0 L i s t  a l l  u se s  o r  a p p l i c a t i o n s  f o r  which t h e  model i s  in tended .  

5.0 Reference V e r i f i c a t i o n  (check one) 

5 . 1  A l l  i n fo rma t ion  p rev ious ly  r epo r t ed  on - 
i n  BRH Accession KO. on (da t e )  
i s  a p p l i c a b l e  t o  the .models  l i s t e d  under i t e m  
2 ,  P a r t  11 (A) of t h i s  r e p o r t .  The models 
w i l l  be manufactured and t e s t e d  i n  accordance 
wi th  t h e  procedures r e p o r t e d  i n  t h e  r e f e r e n c e  
document . 
- 5.2 Except as s p e c i f i c a l l y  i n d i c a t e d  i n  SecrFon 

B of  P a r t  I1 and/or  P a r t  111: a l l  in format ion  
p r e v i o u s l y  repor ted  i n  BRH Accession No. 
on (da t e )  is a p p l i c a b l e  t o  t h e  
models l i s t e d  under item 2 ,  P a r t  I1 (A) of 
t h i s  r e p o r t .  These models w i l l  be manufactured 
and t e s t e d  i n  accordance wi th  t h e  procedures  
~ e p o r t e d  i n  t he  r e f e r enced  document ( s )  . 
5.3 I n i t i a l  submission o f  in format ion  re- - 
q u i r e d  f o r  cab ine t  x-ray system(s)  . 

8 .  Techn ica l  1nf ormatibn 

1. G X-ray Emission 

1.1 Is fhe  system des igned  t o  l i m i t  x-ray emiss ion  fros t h e  
c a b i n e t  x-ray sys tem t o  an exposure of  0,s m i l l i r o e n t g e n  
in any one  hour a t  a p o i n t  f i v e  c e n t i m e t e r s  ou re ide  t h e  
e x t e r n a l  eu r f ace?  

Yes No 



1.1 L i s t  t h e  fo l lowing  c h a r a c t e r i s t i c s  of t h e  x-ray sys tem 

range of kVp adjustment  

range of  mA adjustment  

duty  cyc l e  ( see  d e f i n i t i o n )  

range of timer adjustment  

t o t a l  f i l t r a t i o n  

beam divergence  - .- 
beam o r i e n t a t i o n  

1.3 Descr ibe  t h e  type ,  t h i cknes s ,  and l o c a t i o n  o f  s h i e l d i n g  
inco rpo ra t ed  i n t o  t h e  product  t o  l i m i t  x-ray emiss ion  a t  t h e  
e x t e r n a l  s u r f a c e .  Provide i l l u s t r a t i v e  drawings a s  a t t ach -  
ment A. 

1.4 Descr ibe  a l l  s e r v i c e  ad jus tmen t s  and procedures thap 
a f f e c t  r a d i a t i o n  leakage.  

1.5 Are any doors  inc luded  a s  p a r t  o f  t h e  c a b i n e t  x-ray 
system? , 

Yes No 

I f  n o ,  proceed t o  s e c t i p n  1.6. I f  y e s ,  complete  t h e  Following. 

1.5.1 Descr ibe  t h e  in tended  purpose of each door.  

Describe:  . 



1.6 Are any access  panels included as p a r t  of  the  cabinet  
x-ray eye t em? 

If! no, proceed t o  sec t ion  2 . O .  IE yes, complete the  f o l l w i n g .  

1.6.1 Describe t h e  intended purpose of each access 
panel. 

Describe : 

2.0 X-ray c o n t r o l s  and i n d i c a t o r s  (Provide a  c i r c u i c  diagram as 
attachment B) . 

2 . 1  t lescribe t h e  con t ro l  device(s)  f o r  i n i t i a t i n g  and 
terminat ing x-ray generation and the  physical  l o c a t i o n ( s ) ,  
Include t h e  method by which x-ray exposure i n t e r r u p t i o n  is 
accomplished ( p . g . ,  r e l e a s e  of exposure swi tch ,  terminat ion 
of p r e s e t  t ime,  e t c . )  and the  method o f  resuming opera t ion 
following x-ray genera t ion in te r rup t ion  by the  c o n t r o l  
device(s)  . 
Describe : 

2.2 Describe ihe c h a r a c t e r i s t i c s ,  opera t ion ,  and loca t ion  
of the  main power con t ro l .  



2 , 3  Descr ibe  t h e  c h a r a c t e r i s t i c s ,  o p e r a t i o n ,  and l o c a t i o n  
of  t h e  key a c t i v a t e d  c o n t r o l .  I nc lude  a s t a t emen t  of t h e  
key c a p t u r e  c o n d i t i o n .  

2 . 4  Can an x-ray exposure g r e a t e r  t han  a  pe r iod  o f  one-half 
eecond b e  made w i t h  t h i s  cab ine t  x-ray sys tem? 

Yes N o  - 
2.4.1  I f  y e s ,  a r e  means provided t o  enab le  t h e  o p e r a t o r  
t o  t e rmina t e  t h e  exposure p r i o r  t o  complet ion of t h e  
p r e s e t  exposure per iod?  Yes No 

2 . 4 . 2  I f  no,  a r e  means provided t o  prevent  an a d d i t i o n a l  
x-ray exposure t o  b e  made? Yes No 

2 . 5  Describe a l l  dev i ces  t h a t  i n d i c a t e  when and on ly  when 
x-rays a r e  be ing  gene ra t ed  and t h a t  can be viewed from any 
l o c a t i o n  where x-ray gene ra t ion  c a n  b e  i n i t i a t e d .  I n c l u d e  
d imens icns ,  l o c a t i o n ,  and l a b e l i n g .  

Descr ibe  : 

2.6  Hod long a r e  i n d i c a t o r s  a c t u a t e d  when t h e  x-ray g e n e r a t i o n  
per iod  is  l e s s  than  one-half second? 

2 .7  Does f a i l u r e  of any s i n g l e  component of t h e  c a b i n e t  
x-ray sys tem cause  f a i l ' u r c  of more t han  one x-ray product ion  
i n d i c a t o r ?  

Yes No 

2 .8  Descr ibe  a l l  o t h e r  means which i n d i c a t e  when x-rays 
a r e  b e i n g  gene ra t ed  t h a t  can be  viewed from any door ,  
a c c e s s  p a n e l ,  and p o r t .  Inc lude  d i m n s i o n s  , l o c a t i o n ,  and 
l a b e l i n g .  M 

Descr ibe :  



2 . 9  Ia t h e  c a b i n e t  x-ray sys tem des igned  t o  admit humans? 

Yes No 

If po, proceed t o  s e c t i o n  3.0. I f  y e s ,  complete t h e  fol lowing.  

2.9.1  Descr ibe  a l l  exposure  c o n t r o l s  w j th in  t h e  c a b i n e t  
and i nc lude  them i n  t he  diagram provided a s  at tachment  R.  

Describe : 

2 , 9 . 2  Is a method provided t o  r e s e t ,  o v e r r i d e ,  o r  
bypaee t h e  c o n t r o l s  desc r ibed  i n  2 . 9 . 1  from o u t s i d e  t he  
cabinet? 

2 . 9 . 3  Descr ibe  t h e  a u d i b l e  and v i s i b l e  warning s i g n a l s  
provided i n  t h e  c a b i n e t .  

Describe : 

2.9.4 How long  a r e  t h e  warnings s i g n a l s  a c t i v a t e d  p r i o r  
t o  t h e  f i r s t  i n i t i a t i o n  of x-ray gene ra t ion  a f t e r  
c l o s i n g  'any door o r  acces s  pane l  designed t o  admit 
humans ? - - 
2.9.5 I f  any s i n g l e  component of t h e  c a b i n e t  x-ray 
eygtem f a i l s ,  can x-rays be  produced wi thout  e l t h e r  t h e  
a u d i b l e  or v i s i b l e  warning systems i n d i c a t i n g  x-ray 
product  ion? 

Yes No 



2.9.6 Does a v i s i b l e  s i g n a l  w i t h j n  the  c a b i n e t  remain 
a c t i v a t e d  f o r  t h e  e n t i r e  pe r iod  of  x-ray gene ra t ion?  

2 . 9 . 7  Provide c o p i e s  ( o r  r e p l i c a s )  of a l l  s l g n s  t h a t  
a r c  i l l .uminated w i t h i n  t h e  c a b i n e t  whjch e x p l a i n  t h e  
meanings of t h e  warning dev ices .  I n d i c a t e  t h e  s i g n  
l o c a t i o n  wi th  p i c t u r e s  and/or  drawings. Label  t h e s e  
a s  at tachment  C . 

3.0 S a f e t y  I n t e r l o c k s .  

3 . 1  Describe t h e  i n t e r l o c k  sys tem and provide  c i r c u i t  diagrams 
showing interlocks and s a f e t y  sys tems f o r  each door and each 
a c c e s s  panel .  

The c i r c u i t  diagrams may h e  i nc luded  i n  at tachment  R o r  
provided s e p a r a t e l y  as a t tachment  p. Inc lude  t h e  e l e c t r i c a l  
and mechanical  c h a r a c t e r i s t i c s  of each i n t e r l o c k  dev ice  i n  
t h e  d e s c r i p t i o n .  

Desc r ip t i on  : 

- 

3.2 Describe any p r o v i s i o n s  f o r  adjustment  o f  t h e  i n t e r l o c k s .  

-. 
3 .3  I n d i c a t e  t h e  amount of door o r  acces s  panel movement 
t h a t  is p o s s i b l e  p r i o r  t o  a c t u a t i o n  of t h e  i n t e r l o c k .  

3 . 4  Is any p a r t  o f  t h e  c i r c u i t  p h y s i c a l l y  removed from t h e  
energy  supply  c i r c u i t  t o  t h e  h igh  v o l t a g e  genera{or when 
a door is opened. 

3.5 Is such d i sconnec t  dependent upon any ~ o v f n g  p a r t  o l h e r  
than  t h e  door.  Yes. No 
Provide  drawings,  s k e t c h e s  o r  n g i n e e r i n g  drawings t o  
c l e a r l y  i l l u s t r a t e  o p e r a t i o n  a s  a t tachment  E. 

8 



3 . 6  Descr ibe  how x-ray product ion  can be resumed a f t e r  any 
s a f e t y  i n t e r l o c k  h a s  been a c t i v a t e d .  

Describe:.,- 

-. - - - - - - -- - - -. 

3.7 Are t h e  r equ i r ed  i n t e r l o c k  c i r c u i t s  alesigned t o  i n s u r e  
t h a t  t h e  f a i l t ~ r c  of one component does n o t  r e s u l t  i n  t h e  
f a i l u r e  o f  more t h a n  one r equ i r ed  s a f e t y  i n t e r l o c k ?  

3.8 Provide  a  c i r c u i t  a n a l y s i s  d e s c r i b i n g  t h e  e f f e c t s  of 
c r i t i c a l .  component f a i l u r e  on the  i n t e r l o c k  s y s  tern. Label  
t h e  a n a l y s i s  Attachment F. 

4.0 Warning, C e r t i f i c a t i o n ,  and I d e n t i f i c a t i o n  L.abels . 
4 . 1  Provide  an e x a c t  r e p l i c a  c f  a l l  13beh which show any 
of the fo l lowing:  

(a) The c e r t i f i c a t i o n  s t a t e m e n t ,  
(b) t h e  name and address  of t h e  manufacturer  (o r  i n d i v i d u a l  

o r  company under whose name i t  is s o l d ) ,  
(c) t h e  d a t e  and p l ace  of  manufac turer  ( t h e s e  shou ld  be 

s p e l l e d  out  i n  f u l . l ) ,  and 
( d )  t h e  model number and s e r i a l  number. 

Label  t h e  rep l . icas  as at tachment  G.  

4 .1 .2  Is t h i s  l a b e l i n g  permanently a f f i x e d  t o  o r  
i n s c r i b e d  on tlre sys tem and l e g i b l e  and a c c e s s i b l e  t o  
view when t h e  system is f u l l y  assembled f o r  use?  

Yes No- 

4 . 2 .  Is a  warning l a b e l  a f f i x e d  a t  t h e  1ocat i .on of any 
c o n t r o l  which can be used t o  i n i t i a t e  x-ray gene ra t iop?  

t 

Yes-- - No 
4 . 2 . 1  TF, t h i s  warning 1 a b e l  permanently a f f i x e d  t o  o r  
i n s c r i b e d  a t  t h e  l o c a t i o n  of t h e  c o n t r o l ,  l e g i b l e  and 
a c c e s s i b l e  t o  view? 

4 .2 .2  Provide  a  copy of  t h e  warning l a b e l  a f f i x e d  a t  
t h e  c o n t r o l ( s )  and l a b e l  i: a t tachment  I!. 



4 . 3  Describe a l l  o t h e r  warnings l a b e l s  and t h e i r  l o c a t i o n s  
and i n c l u d e  copies sf t h e  l a b e l s  as a t t achmen t s  1. 

5.0 P o r t s  and Apertures 

5 . 1  What are t h e  dimensions and the shapee  o f  a l l  e n t r a n c e  
and e x i t  p o r t s ?  

Shape Dimensions 

5 . 2  What i s  t h e  s h o r t e s t  d i s t a n c e  front t h e  primary beam t o  
any l o c a t i o n  i n  the p l a n e  o r  pe r ime te r  o f  any en t r ance  or 
e x i t  p o r t ?  (Numbers i n d i c a t e  same p o r t s  as i n  5.1) 

Dis tance  -- 



5 . 3  Describe a l l  means s p e c i f i c a l l y  provided as part of the 
cabinet x-ray system t o  prevent inser t ion  of any part o f  the 
body through a port i n t o  primary beam. 

- -  

5.4  What are the dimensions and shapes of a l l  apertures? 

Shape D imen s ions  

5 .5  What is the purpose of each of these  apertures? 
(Numbers ind icate  same apertures as in  5 .4 )  



5.6 Describe the means provided t o  prevent the insertion of 
any part of the human body through these apertures? (Number 
indicates the same aperture as i n  5 . 4 )  

Means : 



6.0 Floors  of t h e  Cabine t  X-ray Systems. 

6 . 1  Does t h e  des ign  of  t h e  cabI.net x-ray system depend upon 
the purchaser  p rov id ing  a suppor t  s u r f a c e  t h a t  becomes t h e  
f l o o r  of  t h e  sys tem when i n s t a l l e d ?  

Yes N o  

6 . 2  If t h e  answer t o  6 . 1  i s  yes ,  d e s c r i b e  t h e s e  i n s t a l l a t i o n  
requirements  : 

Describe : 

6.3 Does t h e  i n s t a l l a t i o n  d e s c r i b e d  i n  6.2 c o n s t i t u t e  a  
permanent i n s t a l l a t i o n ?  

Yea -No 

7 . 0  Ground F a u l t  

7 . 1  Can a ground f a u l t  r e s u l t  i n  g e n e r a t i o n  of x-rays? 

Yes No . 

7 . 2  Provide  a  ground f a u l t  a n a l y s i s  a s  3t tachment  J. 
8 , O  Inc lude-  a  copy of t h e  informat ion  p ~ c k e t  on s a f e t y ,  L n s t a l l a t i o n ,  and 
maintenance procedures ,  t h a t  is s u p p l i e d  t o  u s e r s  a s  r equ i r ed  by 1020.40 
(c) (9) of t h e  S t anda rd  f o r  each model, a s  at tachment  K. .-* 
9.0 ' Provide  cop ie s  o f  any a d d i t i o n a l  o p e r a t i n g  f n e t  r u c t  i o n s ,  p u b l i s h e d  
product  t e c h n i c a l  d a t a  s h e e t s ,  s p e c i f i c a t i o n s  s h e e t s ,  a p p l i c a t i c n s  n o t e s ,  
o r  o t h e r  pub l i shed  m a t e r i a l  r e l a t i n g  t o  product  s p e c i f i c a t i o n s ,  
a p p l i c a t i o n s ,  r a d i a t i o n  emiss ion  o r  r a d i a t i o n  s a f e t y ,  as  at tachment  L. A 
p i c t u r e  o r  drawing& of each product  should  a l s o  be inc luded .  r rorno~ional .  
s a l e s  l i t e r a t u r e  may be  i n c l u d e d ,  i f  a p p r o p t i a t e .  

10.0 Systems des igned  p r i m a r i l y  f o r  s c r e e n i n g  of  hand c a r r i e d  i tems  i n  
p b l i c  f a c i l i t i e s .  ' 



10.1 Describe means provided to require operator presence at  the 
control area during generation of x-radiation. 

Describe : 

10.2 Do the means described in 10.1 permit surveillance of 
a l l  ports and doors? 

Yes No 

10.2, l  If no, explain 

10 . J  Do the means described i n  10.1 permit the operatpr to  
terminate x-ray generation at any time? 

Yea N o 

10.3.1 If no, explain 



P a r t  I11 - Basic Sampling and T e s t i n g  Informat ion  

A. D i r e c t  Test* 

1.0 B r i e f l y  cxp1.aiu t h e  concept  of  each d i r e c t  x  ray measureFent t e s t  t h a t  
is done t o  v c r t f y  covpl iancc  w i t h  t h e  emiss ion  l i m i t  of t h e  s t a n d a r d .  
Inc lude  i n  t h i ~  exp lana t ion  a  copy of t h e  t e s t  mcthod(s).  Label t h e  
e x p l p a t i o n  and test methods as at tachment .f. 
The t e a t  desc r ibed  s h a l l  i n c l u d e ,  bu t  n o t  be l i m i t e d  to:  

a .  Tes t ing  t o  e v a l u a t e  e f f e c t s  of  s c a t t e r i n g  o b j e c t  and p l acepen t ,  

b, Tes t ing  t o  e v a l u a t e  x ray  emiss ion  p r i o r  t o  i n t e r r u p t i o n  of x ray 
gene ra t ion  through o p e r a t i o n  of any r e q u i r e d  s a f e t y  i n t e r l o c k ,  

c .  T e s t i n g  t o  e v a l u a t e  t h e  e f f e c t s  on s h i e l d i n g  from sh ipp ing ,  
t r a n s p o r t i n g  o r  moving t h e  c a b i n e t  system, 

d .  Tce t ing  t o  e v a l u a t e  l i n e  v o l t a g e  f l u c t u a t i o n s  and c r i t i c a l  
component d e t e r i o r a t i o n ,  

e .  Tes t ing  t o  e v a l u a t e  e f f e c t s  of s e r v i c e  adjus tments  and procedures ,  

f .  Finn1 acceptance  t e s t i n g .  

2.0 A t  what s t n g e ( s )  ( i . e , ;  eng inee r ing  p ra to type ,  i n i t i a l  product ion  l o t  
run ,  product ion  run  i n s t a l l a t i o n ,  e t c . )  i n  t h e  des ign ,  product ion ,  o r  
i n s t a l l a t i o n  of  t h e  c a b i n e t  x-ray system i s  a d i r e c t  t e s t  made to  verify 
compliance w i t h  t h e  s tandard7 

Tes t  - Stage  



3.0 S t a t e  t h e  l i m i t ( s )  a t  which t h e  u n i t  would be r e j e c t e d  f o r  
each f i n a l  acceptance test. 

L i d  t : 

4.0 Descr ibe  t h e  procedure  used t o  de te rmine  t h e  l o c a t i o n ( s )  of 
maximum r a d i a t i o n  i n t e n s i t y .  

Descr ibe  : 

5 . 0  I f  t h e  d i r e c t  t e s t  u t i l i z e s  a  r a d i a t i o n  measurement ins t rument  
t h a t  s c a n s  t h e  cab ine t  x-ray sys tem,  what i s  t h e  r a t e  of scan 
( i n  c d s e c )  7 

Rate  :. 
d 

6.0 S t a t e  t h e  tube p o t e n t i a l ,  c u r r e n t ,  d u t y  c y c l e ,  beam o r i e n t a t i o n  
and s c a t t e r  cond i t i ons  t h a t  w i l l  produce t h e  rnaximum e x t e r n a l  surface 
x-ray exposure.  

tube p o t e n t i a l  

c u r r e n t  , 

beam o r i e n t a t i o n  

s c a t t e r  o b j e c t  . 
s c a t t e r  o b j e c t  p o s i t i o n  - 

7.0 S t a t e  t h e  d i s t a n c e  ( i n  c e n t i m e t e r s )  between the e x t e r n a l  
eurf  a c e  and t h e  r a d i a t i h  measurement i n s t  rumen t 



8.0 In each s tage ,  described i n  2 . 0 ,  l i s t  the percentage or  
number o f  i t e m  tes ted .  

Stage percentage or Number 

9. 

B, Radiation Inatrumentation Used for  Teeting.  

1.0 tnatrumente used for radiation measurement. 

Manufacture t 

Model Number 

Type o f  Instrument 

Inet ruments 
11 1 - . 112 - 1/3 - 

Precis ion of Instrument 

Accuracy of Instrument 

Reeponse Time 

Energy Dependence 

Angular Response 

Exposure Rate Dependence 8 

Range 

Ef fec t ive  Measurement Arda 



2.0 Ca l ib ra t ion  of Instrumenfs 

2.1 I n t e r v a l  of time between c a l i b r a t i o n  

2 . 2  Method of calibrati .on,  inc luding accuracy and source  
of c a l i b r a t i o n  

2 . 3  Ver i f i ca t ion  procedure -1sed t o  a s sure  proper day t o  
day opera t ion of Lnstmmentation 

C. I n d i r e c t  Tes t ing  

1.0 I f  the  t e s t  method used t o  monitor compliance wi th  t h e  
emission l i m i t  performonce requirement i s  o t h e r  than t h e  d i r e c t  
measurement described above, desc r ibe  t h e  w t h o d  and a t t a c h  a 
copy of ~11e t e s t  procedure lobeled as attachment 5 I n  a d d i t i o n ,  
provide t h e  b a s i s  f o r  the  i n d i r e c t  - thod (any method o t h e r  than 
R r a d i a t i o n  exposure measurement) ; expla in  wily i t  is an aqcurate  
i n d i c a t l m  of compliance with t h e  emission requirements,  and 
submit t h e  t echn ica l  d a t a  wn$ch suppor ts  t h i s  conclusion,  

2.0 Specify t h e  primary purpose of each i n d i r e c t  t e s t :  

Tee t - Purpose 



3 . 0  Specify the s tage( s )  
l a t i o n  of the system that 

i n  the design, production, or  inetal -  
the indirect  t e s t  is  made. 

Test - 

4 , O  For any t e s t  whose 
the system, speci fy  the 

Test - 

purpose i s  acceptance or reject ion of 
reject ion limit of the product. 

Rejection Limit 

5 . 0  Specify who h i s  the responsibi l i ty  For conducting these t e g t s .  
S p e c i f y :  



6.0 For eac :h test conducted f o r  t :he purpase  of accep tance ,  
s p e c i f y  t h e  ac tua l .  number o f  u n i t s  t e s t e d  nnd t h e  p r o p o r t i o n  of 
p roduc t ion  ou tpu t  which t h a t  number r e p r e s e n t s .  

T e s t  - #Tested p r o p o r t i o n  of P roduc t ion  

. . 
D. Sampling 

For each  product ion  l i n e  test performf?d !or t h e  purpose  of deteyminjmg 
product  a c c e p t a b i l i t y  on l e s s  than  100 pe rcen t  of t h e  o u t p u t ,  ae  a t tachment  
0 answer t h e  fo l lowing:  - 
1 Spec i fy  t h e  sampling p l an  used and p rov ide  t h e  parameters  of t h e  p l an  
( i . e . ,  l o t  s i z e ,  sample s i z e ,  acceptance  c r i t e r i a ,  e t c . ) .  I f  t h e  sarnpling 
p l an  is  ob ta ined  from a  s e t  o f  s t anda rd  sampling t a b l e s ,  i n d i c a t e  t h e  
s o u r c e  rind t ype  of p l a n .  If t h e  sampling p l an  was des igned  s p e c i f i c a l l y  
f o r  t h i s  appl . ica t ion ,  i n d i c a t e  t h e  requi rements  which were e s t a b l i s h e d  f o r  
t h e  p l an  and t h e  assumptions used ,  and whether  accep tance  c r i t e r i a  is  based 
upon a t t r i b u t e s  o r  v a r i a b l e s .  

2 .  Descr ibe  t h e  procedure  used f o r  s e l e c t i n g  t h e  eomple and i n d i c a t e  how 
randomness i s  a s su red .  

3 .  For each  t e s t  o r  i n s p e c t i o n  s p e c i f y  t h e  q u a l i t y  c h a r a c t e r i s t i c s  and t h e  
e p e c i f i c a t i o n  l$mi t ( e )  by which accep tab l e  q u a l i t y  i s  d f s t i ngu i s l l ed  from 
unacceptable .  

4 .  Provide  t h e  o p e r a t i n g  c h a r a c t e r i s t i c  (O.C.)  cu rve  of  t h e  sampling p l a n .  

5 .  Spec i fy  t h e  d i s t r i b u t i o n  assumed and t h e  procedures  used fon computing 
acceptance  p r o b a b i l i t i e s  f o r  t h e  O . C .  cu rve  of  t h e  sampl ing  p l a n .  

6 .  Spec i fy  t h e  p roduce r ' s  and consumer 's  r i s k  of  t h e  sampling p l an  and 
i n d i c a t e  a t  what q u a l i t y  l e v e l  each a p p l i e s .  

7 .  Describe t h e  a c t i o n  taken  i f  t h e  sampling p l an  l e a d s  t o  a r e j e c t i o n  
d e c i s i o n .  

C r i t i c a l  Component T e s t i n g  

As a t tachment  P, @ 

1. d e s c r i b e  a l l  a p p l i c a b l e  q u a l f t y  c o n t r o l  and t e s t i n g  procct lures  f o r  
c r i t i c a J  components conducted p r i o r  t o  i n s t a l l a t i o n  of  t h e  components 
i n t o  your product  bh i ch  you cons ide r  a  n e c e s s a r y  and v i t a l  p o r t  oE 
your t e s t i n g  program t o  a s s u r e  compliance wi th  t h e  Fede ra l  Performance 
Standard .  Th i s  sha'l  i n c l u d e ,  bu t  no t  be l i m i t e d  t o ,  incoming i n s p ~ c -  
t i o n  and/or  sub-assembly t e s t i n g  cf such i tems  a s  x-ray s o u r c e s ,  
p r e s s u r e  pads,,  i n t e r l o c k  swi t ches ,  r e l a y s  and s h i e l d i n g  components. 
Where a p p l i c a b l e ,  t k  d e s c r i p t i o n  s h a l l  i n c l u d e :  

a. Vendor q u a L i f i c a t i o n  r e q u i r e n e n t s .  



b. Incoming i n s p e c t i o n  procedures ,  a c c e p t / r e j e c t  c r i t e r i a ,  
and l o t  and sample s i z e  i f  n o t  100 percent  t e s t e d .  I f  
100 percent  t e s t e d ,  s o  s t a t e .  

c. Cor rec t ive  a c t i o n  fo l lowing  u n i t  o r  l o t  r e j e c t i o n .  

2 .  Descr ibe  a l l  a p p l i c a b l e  l i f e  t e s t i n g  procedures  on t h e  x-ray system 
o r  on those  critic.-1. components i nco rpo ra t ed  i n t o  t h e  x-ray system 
which you cons ide r  a  necessary  and v i t a l  p a r t  of your t e s t 4 n g  pro- 
gram t o  a s s u r e  compliance w i t h  t h e  Federal  Ferfortnance S tandard  
f o r  t h e  l i f e  of t h e  product .    his d e s c r i p t i o n  s h a l l  i n c l u d e ,  b u t  
n o t  b e  l i m i t e d  t o  t h e  fo l lowing  informat ion:  

a.  The S t a t e ( s )  i n  t h e  development o r  product ion  of a s p e c i f i c  
.model o r  des ign  when l i f e  t e s t i n g  is  conducted on t h e  sys tem 
o r  c r i t i c a l  component . 

b. A copy of t h e  l i f e  t e s t i n g  p r o t o c o l ,  i n c l u d i n g  t h e  test 
method used. I f  p rev ious ly  add re s sed ,  r e f e r e n c e  may be 
made t o  your  response  t o  o t h e r  a p p r o p r i a t e  s e c t i o n s  of  
your r e p o r t .  

c. The pe r iod  of t ime (e .g .  y e a r s )  r e l a t i v e  t o  use of t h e  unit 
a t  an i n s t a l l e d  s i t e  which t h e  l i f e  t e s t i n g  r ep re sen t s .  

I?. T e s t  Resu l t s :  A s  appendix Q p rov ide :  

1.0 The r e s u l t 8  of Q u a l i t y  Con t ro l  t e s t i n g  t o  d a t e  a s  fo i l ows t  

1.1 The numer ica l  r e s u l t s  of t h e  d i r e c t  r a d i a t i o n  tests upon which 
you b a s e  your c e r t i f i c a t i o n ,  i n c l u d i n g :  a) d a t e  of  t h e  t e s t ,  b) 
s t a t e  of  development, p roduct ion  o r  i n s t a l l a t i o n  et which t h e  
t e s t  was made. 

1 .2  A sumnary o f  t h e  numer ica l  r e s u l t s  of d i r e c t  and lo r  i n d i r e c t  
q u a l i t y  c o n t r o l  t e s t s  of product ion  l i n e  u n i t s .  

1 .3  Where s u f f i c i e n t  d a t a  a r e  a v a i l a b l e ,  t h e  mean, range ,  2nd 
s t anda rd  d e v i a t i o n  o f  each type  of measurement. I f  t h e s e  va lues  
a r e  u n a v a i l a b l e ,  o t h e r  r e p r e s e n t a t i v e  s t a t i s t i c s  Gr expiess1m.s 
o r  r e s u l t s  may be  r e p o r t d .  

2 .0  Summary r e s u l t s  of t e s t s  1-rformed t o  de termine  "worst case" 
cond i t i ons  f o r  x-ray emission 2':  he e x t e r n a l  s u r f a c e  of t h e  c a b i n e t  
x-ray system. 

3.0 Sumnary of r e s u i t s  of c r i t i c a l  component t e s t i n g .  

4.0 Summary o f  r e s u l t s  of c r i t i c a l  component o r  system l i f e  t e s t i n g .  

5.0 Descr ibe  chaiiges i n  c r i t i c a l  components o c c u r r i n g  w i t h  t i m e  t h a t  
a f f e c t  t h e  performance of  t h e  u n i t  w i th  r e s p e c t  t o  a p p l i c a b l e  
performance requi rements .  



ATTACHMENT LIST 

(check a l l  t h a t  a r e  a t t a c h e d  i n c l u d i n g  any added t o  provide  i n fo rma t ion  
not s p e d  f i c d l y  i dent  i f  l e d  below) 

Vanufac turer '  s Own Data 
I d e n t i f i c a t i o n  Number 

A. S h i e l d i n g  Drawings - 
B. C i r c u i t  Diagrams - 
- C .  S i g n s  Within t h e  Cabinet  

- D. I n t e r l o c k  S y s t c n r C i r c u i t  Diagram 

- E. Drawings of Disconnect  I n t e r l o c k  

F. Analys is  o f  I n t e r l o c k  System 
Component F a i l u r e  

G. C e r t i f i c a t i o n  and I d e n t i f i c a t i o n  - 
Labels  

H .  C o n t r o l  Warning Labeis  - 
- 1. Other  Warning Labels  

J .  Ground F a u l t  Ana lys i s  - 
K.  Users Informat ion  - 
L. Other  Informat ion  and Data - 

M. Direct T e s t  Pkthods 

N .  Indirect T e s t i n g  
t 

- 0 .  Sampling 

P. C r i t i c a l  Component T e s t i n g  - . 
- Q. T e s t  R e s u l t s  
Note: T h i s  s h e e t ,  completed a s  a p p l i c a b l e ,  is t o  accompany each 
report. 



Appendix A - D e f i n i t i o n s  

The d e f i n i t i o n s  of r e p o r t  types  and s e v e r a l  o t h e r  terms given below a r e  provided 
f o r  u s e  w i t h  t h e  gene ra l  guidance t o  ansu re  p rope r  complet ion of t h e  a t t a c h e d  
model form and s a t i s f a c t j  on of r e p o r t i n g  requi rements .  

1. I n i t i a l  R e p ~ t  - The f i r s t  r e p o r t  from a  manufac turer  t o  BRH on 2 
pa r t i cu l . a r  model o f ,  p roduct .  I t  mus t p rov ide  comp2.ete i n fo rma t ion  on t h e  
manufac tur ing  and t e s t i n g  program t h a t  a manufac turer  is employing. 

2 .  Supplemental. Report - A r e p o r t  t h a t  p rov ldes  d e t a i l s  of  any a d d i t i o n s ,  
d e l e t i o n s ,  c o r r c r t i o n s ,  o r  changes t o  i n fo rma t ion  p rev ious ly  m b m i t t e d  i n  an 
i n i t i a l  r e p o r t .  ~ e ~ o r t s  of t h i s  t ype  a r e  t b  b e  des igna t ed  a s  supplements t o  t he  
r e p o r t  ( r e f e r enced  by BRB Acccsnion Number and submission d a t a )  where t h e  
Informat ion  be ing  changed was p rev ious ly  submi t ted .  

3. "Access panel"  means any b a r r i e r  o r  pane l  which is designed t o  be 
- removed o r  opened f o r  maintenance o r  scrvicc: purposes ,  r e q u i r e s  t o o l s  t o  open, 

and pe rmi t s  access  t o  t h e  i n t e r j o r  of  t h e  c a b i n e t .  

4. "Aperture" means any opentng i n  t h e  o u t s i d e  ~ u r f a c n  of t \ ~ e  c a b i n e t ,  
o t h e r  t h a t  a  p o r t ,  which remaim open du r ing  g e n e r a t i o n  of x r a d i a t i o n .  

5 ,  "Cabiilet x-ray systcm" means an x-ray Ryetern w i t h  t h e  x-ray tube 
i n s t a l . l ed  i n  en e n c l c a u r e  ( h e r e i n a f t e r  termed "cnbine t" )  whtch, f-ndcpendently of 
e x i s t i n g  a r c h i t e c t u r a l  s t r u c t u r e s  except  t h e  f l o o r  on which i t  may b e  p laced ,  i s  
i n t ended  t o  c o n t a i n  n t  ] .east t h a t  po r t i on  of a ma te r i a l  be lng  i r r a d i a t e d ;  
provide  r a d i a t i o n  a t t e n u a t i o n ,  =$ exclude  personnelfrom i t s  i n t e r i o r  durinp, 
g e n e r a t i z o f  5 r a d i a t i o n .  It would i n c l u d e  a l l  x-ray eystems designed 
p r i m a r i l y  f o r  t h e  i n s p e c t i o n  of carry-on baggage a t  a i r l i ne . ,  r a i l r o a d ,  and bus 
 terminal.^, end i n  ~ i m i l a r  f a c i l i t i e s .  An x-ray t u b e  w e d  w i t h i n  a s h i e l d e d  p a r t  
.-of a  b u i l d i n g ,  o r  x-ray equipment whicli may t empora r i l y  o r  o c c a s i o n a l l y  

i n c o r p o r a t e  p o r t a b l e  s h i e l d i n g  i s  not  cons ide red  a  c a b i n e t  x-ray system. 

6 .  "Door" means any h a r r i e r  which is des igned  t o  b e  movable o r  opened f o r  
r o u t i n e  o p e r a t i o n  purposes ,  does n o t  g e n e r a l l y  r e q u i r e  t o o l s  t o  open,  and 
permi ts  a c c e s s  t o  t h e  i n t e r i o r  of t h e  c a b i n e t .  For  t h e  purposes of p7:-,-;raph 
( c ) ( 4 )  (1) of t h i s  s e c t i o n ,  i n f l e x i b l e  hardware r i g i d l y  a f f i x e d  t o  t h e  door s i ~ a l l  
b e  cons ide red  p a r t  of t h e  door. -.c 

7 .  "Duty Cycle" means t h e  amount of t ime x  r ays  can b e  genera ted  o r  t h e  
number of x r a y  p u l s e s  t h a t  can be  gcneratec! i n  any hour ,  t h e  l i m i t  of wh ich  is 
determined by  t h e  des ign  of t h e  x ray system. 
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8. "Exposure" means t h e  q u o t i e n t  of d o  by dm where dC) i s  t h e  a b s o l u t e  
v a l u e  of t h e  t o t a l  charge  of  t h e  i ons  of one s i g n  produced i n  a i r  when a l l  t h e  
e l e c t r o n s  (nega t rons  agd p o s i t r o n s )  l i b e r a t e d  b y  photons i n  o volume element of 
a i r  having  mass dm a r e  completely s t sppcd  i n  a i r .  

9 .  "Ex te rna l  s u r f a c e "  means t h e  o u t s i d e  s u r f a c e  of t h e  c a b i n e t  x-ray 
system, i n c l u d i n g  t h e  h igh  vo l t age  g e n e r a t o r ,  doo r s ,  a c c e s s  p a n e l s ,  l a t c h e s ,  
c o n t r o l s  knobs, a n d  o t h e r  permanently mounted hardware and inc1udir.g t h e  p l ane  
a c r o s s  any a p e r t u r e  o r  p o r t .  

10. "Floor" means t h e  unders ide  e x t e r n a l  s u r f a c e  of t h e  c a b i n e t .  



11. "Ground f a u l t "  means an a c c i d e n t a l  e l e c t r i c a l  grounding of an 
electrical conductor .  

1 2 .  "Port"  means any opening i n  t h e  o u t s i d e  s u r f a c e  of t h e  cab ine t  which i s  
designed t o  remain open, du r ing  gene ra t ion  of x r ays ,  f o r  the purpose of 
conveyfng m a t e r f a l  t o  be i r r a d i a t e d  i n t o  and o u t  of the c a b i n e t ,  o r  f o r  p a r t i a l  
i n s e r t i o n  f o r  i r r a d i a  t i o n  of an o h l e c t  whose dimensi.onsdo no t  permlt  complete  
i n s e r t i o n  i n t o  t h e  cnbinc t  . 

13, "Primary beam" means thc: x r n d i a t j o n  e m i t t e d  d i r e c t l y  from the enrget 
and p a s s i n g  through t h e  window of  t h e  x-ray t ube .  

1 4 .  " ~ a f e t ~  i n t e r l o c k "  means a  dev ice  which i s  i n t e n d e d  t o  prevent  t h e  
g c n e r ~ t i o n  of x r a d i a t i o n  when access  by any p a r t  o f  t h e  human body t o  t h e  
i n t e r i o r  of t h o  catrinet x-ray sys tem through a door  o r  accees  p a n e l  is p o s s i b l e .  

15. "X-ray system" means an assemblage of components f o r  the  c o n t r o l l e d  
g e n e r a t i o n  of x rays .  

16. "X-ray tube" means any e l e c t r o n  t u b e  which is des igned  f o r  the 
convers ion  of e l e c t r i c a l  energy i n t o  x-ray energy.  


