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DUKE COGEMA

STONE & WEBSTER

Document Control Desk
U.S. Nuclear Regulatory Commission
11545 Rockville Pike
Rockville, MD 20852-2738

27 January 2005
DCS-NRC-000177

Subject: Docket Number 070-03098
Duke Cogema Stone & Webster
Mixed Oxide (MOX) Fuel Fabrication Facility
Construction Authorization Request Page Changes

References: 1) K. L. Ashe (DCS) letter to Document Control Desk (NRC), DCS-NRC-
000 168, dated 10 June 2004, Construction Authorization Request and
Environmental Report Change Pages

2) P. S.Hastings (DCS) letter to Document Control Desk (NRC), DCS-NRC-
00015 1, dated 28 July 2003, Response to DSER Open Item CS-02

3) P. S.Hastings (DCS) letter to Document Control Desk (NRC), DCS-NRC-
000157, dated 29 September 2003, Response to Request for Additional
Information - Chemical Safety Open Items CS-09, AP-02, AP-08, and AP-
09

4) P. S.Hastings (DCS) letter to Document Control Desk (NRC), DCS-NRC-
000158, dated 6 October 2003, Response to RequestforAdditional
Information - Chemical Safety Open Items CS-01 and CS-02

5) P. S.Hastings (DCS) letter to Document Control Desk (NRC), DCS-NRC-
000162, dated 10 October 2003, Response to Request for Additional
Information - DSER Open Items MP-01 (UO2) and AP-03 (Titanium Fires)

6) P. S.Hastings (DCS) letter to Document Control Desk (NRC), DCS-NRC-
000165, dated 12 March 2004, Response to Requestfor Additional
Information - DSER Open Item AP-03 (Titanium Fires)

7) R. L. Sweigart (DCS) letter to Document Control Desk (NRC), DCS-NRC-
000174, dated 23 September 2004, Response to RequestforAdditional
Information

8) R. L. Sweigart (DCS) letter to Document Control Desk (NRC), DCS-NRC-
000175, dated 11 October 2004, Response to Requestfor Additional
Information

9) R. C. Pierson (NRC) letter to K. L. Ashe (DCS), dated October 21, 2004,
June 10, 2004, Revised Construction Authorization Request -Depleted

Uranium and the Mixed Oxide (MOX) Fuel Fabrication Facility Secured
Warehouse Cam./L
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U. S. Nuclear Regulatory Commission
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This letter provides change pages to the Duke COGEMA Stone & Webster (DCS), LLC,
Construction Authorization Request (CAR) concerning the Mixed Oxide (MOX) Fuel
Fabrication Facility. The enclosed change pages replace pages in the CAR as updated through
Reference 1. The changes incorporate the revisions discussed in References 2 through 8. In
addition, the changes restore the information associated with the fire event in the Secured
Warehouse Building for storage of depleted uranium as requested in Reference 9.

The enclosed change pages do not contain information which is considered to be proprietary to
DCS. Proprietary information is included in a separate letter. Enclosure 1 provides instructions
for updating the CAR with the change pages. Enclosure 2 provides twenty-five copies of the
CAR change pages.

If I can provide any additional information, please feel free to contact me at (980) 373-3787.

Sincerely,

Richard L. Sweigart
Vice President, Regulatory Affairs

RLS/KLA//MAM:gdh

Enclosures: (1) Construction Authorization Request January 2005 Update Instructions
(2) Change Pages to the Mixed Oxide Fuel Fabrication Facility Construction

Authorization Request

xc (with enclosures):

Kenneth L. Ashe, DCS Donald J. Silverman, Esq., DCS
David Brown, USNRC/HQ Garrett A. Smith, Jr., NNSA/HQ
PRA/EDMS: Corresp\Outgoing\NRC\2005 NRC\DCS-NRC-000177

xc (without enclosures):

Marc Arslan, DCS
David A. Ayres, USNRC/RII
Larry R. Barnes, DCS
Timothy S. Barr, NNSA/CH
Edward J. Brabazon, DCS
James R. Cassidy, DCS
Vincent Chevalier, DCS
Mosi Dayani, NNSA/CLT

Sterling M. Franks, III, NNSA/SR
Joseph G. Giitter, USNRC/HQ
Peter S. Hastings, DCS
Stewart L. Magruder, USNRC/HQ
Joseph Olencz, NNSA/HQ
Robert C. Pierson, USNRC/HQ
Jack R. Strosnider, USNRC/HQ



Enclosure 1
Construction Authorization Request
January 2005 Update Instructions

Volume 1 of 3

List of Effective Pages

Remove I Insert
xxxvii (06/10/04 Er.) - xlvi (06/10/04 Er.) I xxxvii (01/27/05) - xlviii (01/27/05)

Chapter 4 Organization

Remove Insert
Pages 4-3 (10/31/02) - 4-4 (10/31/02) Pages 4-3 (01/27/05) - 4-4 (10/31/02)
Pages 4-7 (10/31/02) - 4-8 (10/31/02) Pages 4-7 (01/27/05) - 4-8 (10/31/02)
Pages 4-11 (10/31/02) - 4-12 (10/31/02) Pages 4-11 (01/27/05) - 4-12 (10/31/02)

Chapter 5 Integrated Safety Analysis

Remove Insert
Pages 5.5-15 (10/31/02) - 5.5-16 (06/10/04) Pages 5.5-15 (10/31/02) - 5.5-16 (01/27/05)
Pages 5.5-21 (06/10/04) - 5.5-22 (06/10/04) Pages 5.5-21 (06/10/04) - 5.5-22 (01/27/05)
Pages 5.5-22a (06/10/04) - 5.5-22b (06/10/04) Pages 5.5-22a (01/27/05) - 5.5-22b (06/10/04)
Pages 5.5-23 (10/31/02) -5.5-24 (06/10/04) Pages 5.5-23 (10/31/02) - 5.5-24 (01/27/05)
Pages 5.5-29 (10/31/02) - 5.5-30 (10/31/02) Pages 5.5-29 (01/27/05) - 5.5-30 (10/31/02)
Pages 5.5-33 (06/10/04) - 5.5-34 (06/10/04) Pages 5.5-33 (06/10/04) - 5.5-34 (01/27/05)
Pages 5.5-35 (06/10/04) - 5.5-36 (06/10/04) Pages 5.5-35 (01/27/05) - 5.5-35a (01/27/05)

Pages 5.5-35b (01/27/05) - 5.5-36 (06/10/04)
Pages 5.5-57 (06/10/04) - 5.5-58 (10/31/02) Pages 5.5-57 (01127105) - 5.5-58 (01127/05)
Pages 5.5-119 (06/10/04) - 5.5-120 (06/10/04) Pages 5.5-119 (01/27/05) - 5.5-120 (06/10/04)
Pages 5.5-121 (06/10/04) - 5.5-122 (06/10/04) Pages 5.5-121 (01/27/05) - 5.5-122 (06/10/04)
Pages 5.5-123 (06/10/04) - 5.5-124 (06/10/04) Pages 5.5-123 (01/27/05) - 5.5-124 (06/10/04)
Pages 5.5-133 (06/10/04) - 5.5-134 (04/08/03) Pages 5.5-133 (01/27/05) - 5.5-134 (04/08/03)
Pages 5.5-145 (06/10/04) - 5.5-146 (06/10/04) Pages 5.5-145 (01/27/05) - 5.5-146 (06/10/04)
Pages 5.6-11 (06/10/04) - 5.6-12 (06/10/04) Pages 5.6-11 (01/27/05) - 5.6-12 (06/10/04)
Pages 5.6-13 (06/10/04) - 5.6-14 (06/10/04) Pages 5.6-13 (06/10/04) - 5.6-14 (01/27/05)
Pages 5.6-15 (04/01/03) - 5.6-16 (06/10/04) Pages 5.6-15 (04/01/03) - 5.6-16 (01/27/05)
Pages 5.6-17 (06/10/04) - 5.6-18 (06/10/04) Pages 5.6-17 (06/10/04) - 5.6-18 (01/27/05)
Pages 5A-55 (10/31/02) - SA-56 (10/31/02) Pages SA-55 (01/27/05) - SA-56 (10/31/02)
Pages SA-67 (06/10/04) - 5A-68 (10/31/02) Pages SA-67 (01/27/05) - 5A-68 (10/31/02)
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Volume 2 of 3

List of Effective Pages

Remove Insert
xxxvii (06/10/04 Er.) - xlvi (06/10/04 Er.) I xxxvii (01/27/05) - xlviii (01/27/05)

Chapter 8 Chemical Process Safety

Remove Insert
Pages 8-11 (06/10/04) - 8-12 (06/10/04) Pages 8-11 (06/10/04) - 8-12 (01/27/05)
Pages 8-13 (02/18/03) - 8-14 (10/31/02) Pages 8-13 (02/18/03) - 8-14 (01/27/05)

Pages 8-14a (01/27/05) - 8-14b (01/27/05)
Pages 8-15 (10/31/02) - 8-16 (10/31/02) Pages 8-15 (10/31/02) - 8-16 (01/27/05)
Pages 8-17 (10/31/02) - 8-18 (10/31/02) Pages 8-17 (01/27/05) - 8-18 (10/31/02)
Pages 8-53 (10/31/02) - 8-54 (10/31/02) Pages 8-53 (01/27/05) - 8-54 (10/31/02)

Volume 3 of 3

List of Effective Pages

Remove | Insert
xxxvii (06/10/04 Er.) - xlvi (06/10/04 Er.) | xxxvii (01/27/05) - xlviii (01/27/05)

Chapter 11 Plant Systems

Remove Insert
Pages 11.3-9 (10/31/02)- 11.3-10 (102/31/02) Pages 11.3-9 (10/31/02)- 11.3-10 (01/27/05)
Pages 11.3-17 (10/31/02)- 11.3-18 (10/31/02) Pages 11.3-17 (01/27/05)- 11.3-18 10/31/02)
Pages 11.3-33 (6/10/04) - 11.3-34 (2/18/03) Pages 11.3-33 (6/10/04) - 11.3-34 (01/27/05)
Pages 11.3-35 (02/18/03)- 11.3-36 (10/31/02) Pages 11.3-35 (02/18/03)- 11.3-36 (01/27/05)
Pages 11.4-5 (10/31/02) - 11.4-6 (6/10/04) Pages 11.4-5 (01/27/05) - 11.4-6 (06/10/04)
Pages 11.4-25 (2/18/03) - 11.4-26 (6/10/04) Pages 11.4-25 (02/18/03) - 11.4-26 (01/27/05)
Pages 11.4-29 (2/18/03) - 11.4-30 (6/10/04) Pages 11.4-29 (01/27/05) - 11.4-30 (01/27/05)
Pages 11.4-31 (6/10/04) - 11.4-32 (6/10/04) Pages 11.4-31 (01/27/05) - 11.4-32 (01/27/05)
Pages 11.4-45 (10/31/02)- 11.4-46 (10/31/02) Pages 11.4-45 (01/27/05)- 11.4-46 (10/31/02)
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Enclosure 2

Change Pages for Mixed Oxide Fuel Fabrication Facility
Construction Authorization Request

25 copies enclosed



LIST OF EFFECTIVE PAGES

Table of Contents

Pages i - ii ... 10/31/02
Pages iii - vi . . . ..... ; 02/ 8/03
Page vii .06/10/0 06/10/04
Page viii . ...... 02/18/03
Page ix ... : 10/31/02

List of Tables

Pa e .................................. E. ....... ......... ... .... . 10 .1 0
Pagex..10/31/02
Pages xi - xii . .06/10/04
Page xiii . .07/28/03
Page xiv .. .... ... 06/10/04

List of Figures

Page xv .......... 06/10/04
Pages xvi-xxi........... .10/31/02
Pages xxii - xxiii .......... 06/10/04

Page xxi - x iii ............ ............ . ................. 06 100

List of Appendix Tables

Page xxiv . . 10/31/02

List of Acronyms and Abbreviations

Pages xxv-xxv-ii ........... 10/31/02
Page xxviii ........... 06/10/04
Pages xxix - xxxii ........... 10/31/02

List of MFFF Buildings and System Designations

Pages xxxiii ......................-x.xv. 10/31/02

List of Effective Pages

Pages xxxvii - xlviii. 01/27/05

MFFF Construction Authorization Request Revision: 01/27/05
DocketNo. 070-03098 Page: xxxvii



LIST OF EFFECTIVE PAGES (continued)

Chapter 1 General Information

Page 1.1-1 ................. 06/10/04
Pages 1.1-la- 1.1-lb ....... .......... 06/10/04
Page 1.1-2 ................. 06/10/04
Pages 1.1-3 - 1.1-14 ....... .......... 10/31/02
Page 1.1-15 ................. 06/10/04
Page 1.1-16 ................. 10/31/02
Page 1.1-17 ................. 06/10/04
Pages 1.1-18- 1.1-22 ................. 10/31/02
Page 1.2-1 ................. 10/31/02
Page 1.2-2 ................. 06/10/04
Pages 1.2-3 - 1.2-8 ..... ............ 10/31/02
Pages 1.3.1-1 -1.3.1-20 ................. 10/31/02
Pages 1.3.2-1 - 1.3.2-2 ......... ........ 10/31/02
Page 1.3.2-3 ................. 06/10/04
Pages 1.3.2-4- 1.3.2-32 ......... ........ 10/31/02
Pages 1.3.3-1 - 1.3.3-20 ......... ........ 10/31/02
Pages 1.3.4-1 - 1.3.4-98 ......... ........ 10/31/02
Page 1.3.5-1 ................. 06/10/04
Pages 1.3.5-2- 1.3.5-27 .......... ....... 10/31/02
Page 1.3.5-28 ................. 06/10/04
Pages 1.3.5-29- 1.3.5-120 ................. 10/31/02
Pages 1.3.6-1 - 1.3.6-17 ................. 10/31/02.
Pages 1.3.6-18 ................. 06/10/04
Pages 1.3.6-19- 1.3.6-20 ................. 10/31/02.
Pages 1.3.6-21 ................. 06/10/04
Pages 1.3.6-22 - 1.3.6-23 ........... ...... 10/31/02
Pages 1.3.6-24 ................. 06/10/04
Pages 1.3.6-25 - 1.3.6-26 ................ 10/31/02
Pages 1.3.6-27 - 1.3.6-29 ................ 06/10/04
Pages 1.3.6-30- 1.3.6-96 .......... ...... 10/31/02
Pages 1.3.7-1 - 1.3.7-3 ........ ........ 06/10/04
Pages 1.3.7-4- 1.3.7-8 ........ ........ 10/31/02
Page 1.3.8-1 ................ 06/10/04
Pages 1.3.8-2- 1.3.8-3 ........ ........ 10/31/02
Page 1.3.8-4 ................ 06/10/04

Chapter 2 Financial Qualifications

Pages 2-1 - 2-4 ................ 10/31/02

MFFF Construction Authorization Request Revision: 01/27/05 -
Docket No. 070-03098 Page: xxxviii



LIST OF EFFECTIVE PAGES (continued)

Chapter 3 Protection of Classified Matter
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Page 4-1 . ....... 10/31/02
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Chapter 5 Integrated Safety Analysis
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Page 5.5-22 .... 01/27/05
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Page 5.5-24 .01/27/05
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Chapter 5 Integrated Safety Analysis (continued)
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Pages 5.5-71 ............... 06/10/04
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4.1.3 Project Services and Administration Manager -

The Project Services and Administration Manager is responsible for managingdesign office'
security, document control, records management, and training functions. The minimum
qualifications for this position are a Bachelors degree (or equivalent), four years of technical or
programmatic management experience, and two years of nuclear industry experience.

4.1.4 Procurement Manager

The Procurement Manager is responsible for managing the procurement process for equipment -'

and materials su porting the construction of the MFFF. This position is responsible 'for
coordinating supplier evaluations, developing procurement packages, and obtaining legal input
and re'view of contract terms and conditions. The minimum qualifications for this position are a
Bachelors degree (or equivalent) and two years of related experience.

4.1.5 Environment, Safety,'and Health Manager

The ES&H Manager is responsible for establishment of top-level project ES&H requirements
and oversight of integration of ES&H requirements for nuclear safety, radiation protection,
environmental protection, and industrial safety. This position works with line managers to
ensure consistent interpretations of ES&H requirements, performs design reviews, and supports
project change control reviews. The minimum qualifications for this position are a Bachelors
degree (or equivalent) and four years of experience in ES&H or related disciplines.

4.1.6 MFFF Site Integration Manager

The MFFF Site Integration Manager is responsible for developing and maintaining SRS
engineering and technical interfaces, including development and maintenance of work task
agreements.. During MFFF construction, this position will coordinate with SRS and other
management personnel to support construction activities. The minimum qualifications for this
position are a Bachelors degree (or equivalent) and two years of related experience.

4.1.7 MFFF Plant Operations and Startup Manager

The MFFF Plant Operations and Startup Manager is responsible during design for operability
reviews. During construction, this position is responsible for development 'and qualification of
operational processes, procedures, operational readiness and staff in preparation for startup
testing and operations. The minimum qualifications for this position are a Bachelors degree (or
equivalent) and four years of related experience: During the operations'phase, this position is'
responsible for operation of the facility; therefore, responsibilities and qualifications for this
position will be reestablished prior to initiation of facility operation.;

4.1.8 MFFF Licensing & Safety Analysis Manager

The MFFF Licensing & Safety. Analysis Manager is responsible for planning and execution of
MOX Fuel Project licensing activities, including interfaces with regulatory agencies, and directs
the development of the Integrated Safety Analysis. This function is responsible for the direct
interface with the U.S. Nuclear Regulatory Commission (NRC) and support of project change
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control reviews. The minimum qualifications for this position are a Bachelors degree (or
equivalent) and four years of experience in engineering, licensing, or operations of nuclear
facilities.

4.1.9 MFFF Engineering Manager

The MLFF Engineering Manager is responsible for the MFFF process and facility design,
including establishment of design requirements and development and maintenance of design
control procedures; construction management and constructability reviews during design; and
design support. He is responsible for directing the efforts of the following functions (described
in more detail in the following sections): Facilities Design, Process Design, Manufacturing
Design, Software Design, Procurement Engineering, Site Engineering, and Systems Engineering.
The minimum qualifications for the MFFF Engineering Manager are a Bachelors degree (or
equivalent) in engineering or science, four years of experience in the design of nuclear facilities,
and three years of experience in engineering management. The minimum qualifications for.
managers implementing the functions directed by the MFFP Engineering Manager are a
Bachelors degree (or equivalent) in engineering or science and four years of related experience,
at least two of which must be in the design of nuclear facilities.

4.1.9.1 MFFF Facility Design Function

The MFFF Facility Design function is responsible for the design of the facility and site-related
--interfaces for the MFFE, including structural, mechanical, electrical, instrumentation and control,

nuclear, and safeguards and security design disciplines.

4.1.9.2 MFFF Process Design Function

The MFFF Process Design function is responsible for the design of the MFFF aqueous polishing
and mixed oxide processes and for the development of systems and equipment specifications.

4.1.9.3 MFFF Software Design Function

The MFFF Software Design function is responsible for the design of the software needed to
operate the control systems for the MFFF.

4.1.9.4 MFFF Procurement Engineering Function

The MFFF Procurement Engineering function is responsible for developing the detailed
designl/uild and fabrication procurement specifications for the MOX process and aqueous
polishing equipment.

4.1.9.5 MFFF Manufacturing Design Function

The MFFF Manufacturing Design function is responsible for the development of detailed design
drawings of the MOX process and aqueous polishing gloveboxes including internal equipment.
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during operations. The Plant Manager would be responsible for the overall safety, operation, and
maintenance of the MFFF in accordance with the NRC license. The Plant Manager will report to
the President of DCS. The President will manage the affairs of the Corporation.

As the construction of systems is completed, the systems will undergo acceptance testing as
necessary, followed by turnover from the construction organization to the operations
organization. The turnover will include the physical systems and corresponding design
information and records. Following turnover, the operations organization will be responsible for
system maintenance and configuration management. The design basis for the facility is
maintained during the transition from construction to operations through the configuration
management system described in Section 15.2.

4.4 INTERFACES

DCS is the licensee responsible for producing the detailed design of the MFFF and for operation
of the facility. The management organization of DCS is discussed in Section 4.1. DCS
establishes the interface points and requirements with SRS and ensures that the MFFF design is
integrated appropriately into the SRS infrastructure.

The National Nuclear Security Administration (NNSA) facilitates the interface with DOE's
Savannah River Operations Office (DOE-SR) and other SRS organizations such as the U.S.
Forest Service, the SRS security contractor, and other service providers to DOE-SR such as
South Carolina Electric & Gas (SCE&G). NNSA and DOE-SR also provide interfaces with
respect to integration with SRS' emergency planning and response programs, worker training,
and control of the SRS site (i.e., facilitating DCS' ability to remove or exclude personnel and
property from the MFFF controlled area as necessary). In conjunction with NNSA and DOE-SR,
the SRS Management and Operating (M&O) contractor is responsible for providing the utilities
required to operate the MFFF and for receiving and treating the waste generated by the MFFF,
and provides various support to DCS in areas such as site infrastructure, utilities, waste
management, emergency services, site transpbrtation, security, and training.

Interfaces between DCS and NNSA (along with DOE-SR) are controlled via DCS' contract with
technical direction provided by the NNSA office in DOE Headquarters. The interfaces between
DCS and the SRS M&O contractor are described through a Work Task Agreement (WTA)
process administered by the NNSA (along with DOE-SR). Design-phase work task agreements
are controlled, and are updated as appropriate for construction and operations. Interfaces subject
to this process include various utilities, emergency services, waste management, and other
infrastructure elements.
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environment associated with these postulated events, a safety strategy utilizing prevention
features is adopted. The principal SSC identified to implement this safety strategy is the fire
barriers. The safety function of the fire barriers is to ensure that the fire is contained to a fire
area. Additionally, as described in Chapter 7, fire suppression and detection systems are
provided as necessary to provide defense-in-depth protection. It should be noted that as part of
the fire protection program, combustibles are controlled to ensure the fire barrier ratings are
adequate. Furthermore, fire propagation through the pneumatic transfer tubes is under
evaluation, and IROFS will be added, as appropriate, to prevent the propagation of hot gas/vapor
and smoke between interconnected gloveboxes.

In addition, facility worker action is identified as a principal SSC to protect the facility worker.
The safety function of this principal SSC is to ensure that facility workers take proper actions to
limit radiological exposure as the result of fire.

5.5.2.2.6.7 AP Electrolyzer

A titanium fire involving the AP Electrolyzer is postulated. The titanium fire is postulated to
result in an energetic breach of the AP Electrolyzer and the dispersal of radioactive materials.

To reduce the risk to the facility worker, the IOC, the site worker, and the environment
associated with this event, a safety strategy utilizing preventive features is adopted. The
principal SSCs identified to implement this strategy are maintenance activity controls and the
Process Safety Control Subsystem. The safety function of the maintenance activity controls is to
isolate power from the electrolyzer when the electrolyzer is drained. The safety function of the
Process Safety Control Subsystem is to monitor the electrolyzer for faults that could result in
arcing or other imparting of electrical energy with the risk of titanium fire. In addition, the
following are PSSCs associated with the electrolyzer for the prevention of titanium fires:

• Administrative controls associated with isolation of power to the electrolzer when the
electrolyzer is drained

* Sintered silicon nitride barrier between anode and cathode
o Physically separates cathode from anode in the nitric acid solution by serving as a

dielectric barrier
* Polytetrafluroethylene insulator (PTFE)

o Provides insulation/separation between the cathode and anode structures
o Provides insulation/separation between the anode and the ground

* Guide sleeves
o Insulation material used as guide sleeves between the anode and the titanium shell

will be identified during the ISA process. The sleeves will be capable of
withstanding the environmental conditions associated with being submerged in
the electrolyzer fluid. If appropriate, a maintenance/change out frequency will be
established.

* Electrolyzer structure
o Seismically designed
o Withstands turbulent flow and will not induce vibrations
o Maintains geometry (geometrically safe for criticality purposes)
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The C3 confinement system, the C4 confinement system, and the fire suppression and detection
systems provide defense-in-depth protection to mitigate potential consequences to the IOC, the
site worker and the environment.

5.5.2.2.7 Mitigated Event Consequences

Mitigated event consequences for the bounding radiological fire event are addressed in Section
5.5.3.

5.5.2.2.8 Mitigated Event Likelihoods

The likelihood of mitigated events is discussed in Section 5.5.4.

5.5.2.2.9 Comparison to 10 CFR §70.61 Requirements

The SA evaluates a comprehensive list of potential fire-related events. Based on the results of
the bounding consequence analysis and the effective application of the principal SSCs identified
in Section 5.5.2.2.6, the risks from fire-related events satisfy the performance requirements of
10 CFR §70.61.

5.5.2.3 Load Handling Events

5.5.2.3.1 General Description

A load handling hazard is postulated from the presence of lifting or hoisting equipment used
during either normal operations or maintenance activities. A load handling event could occur
when either the lifted load is dropped or the lifted load or the loading equipment impacts other
nearby items containing radioactive materials.

A load handling event could have the following consequences:

* Possible damage to handled loads, resulting in dispersal of radioactive and/or chemical
materials

* Possibie damage to nearby equipment or structures, resulting in a loss of confinement
and/or a loss of subcritical conditions

* Possible damage to process equipment or structures relied on for safety.
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and consequently increase the HAN availability for the plutonium (IV) reduction. Within the AP
process, the HAN/hydrazine nitrate and hydrazoic acid (a byproduct of the nitrous acid reaction
with hydrazine nitrate) are destroyed in the purification cycle oxidation column, CLMN 6000,
and recycling tanks, to prevent the propagation of these reactants, via the aqueous phase, to
downstream process units and to the front end of the purification cycle (PULS2000). In addition
to the HAN/hydrazine nitrate solution utilized in the AP process, HAN is present within the AP
area in a storage tank containing hydroxylamine solution with nitric acid. This tank is used to
feed HAN to the AP process.

The HAN interaction with nitrous acid can, under specific conditions discussed below, create an
autocatalytic reaction that could result in an explosion and/or over-pressurization event. Control
of systems containing both HAN and nitrous acid (i.e., such that nitrous acid concentration does
not increase) may be performed either by:

* utilizing a reducing agent (e.g., hydrazine nitrate) that consumes nitrous acid at a rate
faster than the rate at which it is being produced by HAN and metal catalyzed reactions,
or

* maintaining the temperature, metal impurities, nitric acid concentration, and the HAN
concentration within a specified regime for systems not containing hydrazine nitrate.

Another means of contending with HAN-nitrous acid reactions is to ensure that the system is
designed for the conditions resulting from the non-autocatalytic reaction between HAN and
nitrous acid.

The design basis values for concentrations and temperatures to preclude an autocatalytic reaction
between HAN and nitric acid are:

Temperature < 50 OC
HNO3  < 6 M
HAN < 2.5 M
N2H4  > 0.10 M

Pu Not limited

A sensitivity analysis indicates the following regarding the above design basis values:

* The system is insensitive to nitrous acid from concentrations ranging from 1x10 4 to
lxlO- M. That is, the system is stable for all credible nitrous acid concentrations in the
aqueous phase.

* For fixed concentrations of HAN, hydrazine, and nitric acid (e.g., parameters taken at
their respective design basis values), the system is stable up to a temperature of 68 'C.

* For fixed temperature, hydrazine concentration, and nitric acid concentrations at their
respective design basis values, the system is stable for all HAN concentrations.

* For fixed temperature, nitric acid concentration and all HAN concentrations at their
respective design basis values, the system is stable with a minimum of 0.001 M hydrazine
utilizing a nitrous concentration of 1x1O04 M.
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* For temperature and hydrazine concentration at their respective design basis values, the
system is stable for all HAN concentrations, as long as the nitric acid concentration is less
than 7.3 M..

The principal SSCs that are implemented into the MFFF design to preclude the autocatalytic
reaction of HAN with nitrous acid are represented by two cases:

Process -vessels containing HAN and hydrazine nitrate without addition of NO-.

* Process vessles containing HAN and hydrazine nitrate with addition of NO,.

Each of these cases is described below.

5.5.2.4.6.4.1 Process Vessels Containing HAN and Hydrazine Nitrate Without Addition of
NOx

In AP process vessels where HAN has been introduced to reduce the plutonium valence from IV
to III (e.g., pulse column PULS3000 of the purification cycle), a preventative safety strategy is
adopted to reduce the risk to the facility worker, site worker, public, and environment from an
over-pressurization/explosion resulting from a potential autocatalytic HAN/nitric acid reaction.
The principle SSCs to implement this safety strategy are the process safety control subsystem
and chemical safety controls. The safety function of the process safety control subsystem is to
ensure that the temperature of the solution containing HAN is limited to temperatures that are
within safety limits. The safety function of the chemical safety controls is to ensure that the
concentration of nitric acid, hydrazine, metal impurities and HAN introduced into the process is
within the established design basis limits.

An additional concern in systems composed of HAN and nitric acid, is the possible concentration
of HAN-and nitric acid due to long term evaporation and/or depletion of hydrazine via radiolysis
thereby changing the concentrations of the reagents. To preclude unacceptable changes in the
reagent(s) concentrations the chemical safety control subsystem is implemented as a principal
SSC. The safety function of the chemical safety control subsystem is to administratively ensure
that the concentrations of HAN, nitric acid, and hydrazine are maintained within their respective
safety limits by limiting the residence time of solutions containing HAN in contact with nitric
acid and/or plutonium bearing solutions.

5.5.2.4.6.4.2 Process Vessels Containing HAN and Hydrazine Nitrate With Addition of
NOx

In the AP purification cycle, vessels designed to receive NO, for reaction with hydrazine nitrate,
HAN, and hydrazoic acid include the oxidation column KPA CLMN6000 and a recycling tank,
KPA TK9500. Unlike other AP process vessels, these vessels are designed to eliminate
hydrazine nitrate, HAN, and hydrazoic acid via reaction with excess nitrous acid produced from
the introduction of NO,. The temperature and pressure rise in these vessels as a result of these
reactions is dependent on the concentrations of the reagents introduced into these vessels and the
vent size of these vessels.
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a.

To reduce the risk of an over-pressurization/explosion event in these operations to the facility
worker, site worker, IOC, and the environment, a preventative safety strategy is adopted. The
principle SSCs utilized to implement this safety strategy are chemical safety control(s) and the
off-gas treatment system. The safety function of chemical safety control is to limit the
concentration of the HAN, hydrazine nitrate, nitric acid, and hydrazoic acid in the system
ensuring the potential heat evolution and pressure increase do not exceed the design capabilities
of the process vessel. The safety function of the off-gas treatment system is to provide an
exhaust path for the removal of off-gases generated during the decomposition of these chemicals,
which provides a means for heat transfer/pressure relief for affected process vessels.
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5.5.2.4.6.5 Hydrogen Peroxide Explosion

A solution of 10 wt % hydrogen peroxide is used in the dissolution units. Explosive vapors can
be produced from concentrated solutions higher than 75 wt %. To reduce the risk to the facility
worker, site worker, IOC, and the environment associated with this postulated explosion group, a
safety strategy utilizing prevention features is adopted. The principal SSC identified to
implement this safety strategy is chemical safety control. The safety function of chemical safety
control is to ensure that explosive concentrations of hydrogen peroxide do not occur. Details of
this event are presented in Section 8.5.

5.5.2.4.6.6 Solvent Explosion

Some units within the AP process are fed with solvent. The potential for explosions exists due to
high process temperatures and the possible attainment of a flammablelexplosive mixture in the
gaseous phase due to excessive heating. Solvent explosions resulting from chemical interactions
with strong oxidizers are discussed in the following section. Section 8.5 presents more details
related to this event.

To reduce the risk to the facility worker, site worker, IOC, and the environment associated with
this postulated event, a safety strategy utilizing prevention features is adopted. The principal
SSCs identified to implement this safety strategy are the process safety control subsystem,
process cell fire prevention features, and the offgas treatment system. The safety function of the
process safety control subsystem is to ensure the temperature of the solutions containing solvents
do notexceed the temperature at which the resulting gaseous phase becomes flammable. The
safety function of the process cell fire prevention features is to ensure that fires in process cells
are highly unlikely. The safety function of the offgas treatment system is to provide an exhaust
path for the removal of gases in process vessels thereby ensuring that an explosive buildup of
vapors does not occur.

5.5.2.4.6.7 TBP - Nitrate (Red Oils) Explosion

The acid-catalyzed hydrolysis of TBP and subsequent oxidation of the associated by-products
introduces the risk of a runaway reaction and associated over-pressurization event. This risk
exists in AP process units that may contain these by-products and reach high temperatures (e.g.,
acid recovery unit, oxalic mother liquors recovery unit, purification cycle and solvent recovery
unit). These energetic reactions may involve TBP, nitric acid, plutonium nitrate TBP adduct, and
TBP degradation products due to chemical reactions (nitration/oxidation/hydrolysis) and
radiolysis. Runaway reactions involving TBP and nitric acid are referred to as "red-oil
reactions."

To reduce the risk to the facility worker, site worker,IOC, and the environment, a preventative
safety strategy is adopted. To implement this preventative safety strategy, principal SSCs are
established to control the rate of energy production from the exothermic chemical reactions and
the amount of energy liberated from the system (e.g., heat transfer). By ensuring that the rate of
energy generation does not exceed the rate of heat removal, such runaway reactions are
prevented. The principal SSCs established to implement this safety strategy are the offgas
treatment system, the process safety control subsystem, and chemical safety control. These
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Although not required to limit the chemical consequences of a leak to satisfy the requirements of
10 CFR §70.6 1, leak detection is provided for the process cells.

5.5.2.10.7 Mitigated Event Consequences

The mitigated event consequences for these events are low (see Chapter 8 for a discussion of
chemical consequences).

5.5.2.10.8 Mitigated Event Likelihoods

The likelihood of mitigated events is discussed in Section 5.5.4.

5.5.2.10.9 Comparison to 10 CFR §70.61 Requirements

The SA evaluates chemical-related events. Based on the results of the bounding consequence
analysis and the effective application of the principal SSCs identified in Section 5.5.2.10.6, the
risks from chemical-related events satisfy the performance requirements of 10 CFR §70.61.

5.5.2.11 Low Consequence Events

This section presents the events that have been screened from further evaluation due to the
unmitigated radiological consequences satisfying the low dose limits (less than intermediate)
established by 10 CFR §70.6 1.

Conservative unmitigated radiological consequences have been established for each of the events
included in this screened category utilizing the methodology of Section 5.4.4. The unmitigated
event consequences have been evaluated to be low to the 10C, site worker, facility worker, and
the environment for each of the events considered in this section. Table 5.5-25 lists the events
that have been screened based on low consequences.

Unmitigated quantitative consequences to the site worker and the IOC as a result of these events
have been conservatively analyzed to fall clearly into the low category. The unmitigated dose
consequences to the facility worker have been qualitatively determined to be low. The basis for
this qualitative assessment is that many of these events involve one of the following:

* Small quantities of material at risk

* Material with a low specific activity (e.g., depleted uranium)

* Material not easily converted into respirable airborne particulate (i.e., small release
fractions)

* Liquid-liquid interfaces where mass transfer rates are small

* Decay heat insufficient to result in radiological consequences.

Evaluations of events and consequences are limited to the time that the radwaste is under the
responsibility of DCS. The scope of the analysis is terminated once DOE takes responsibility for
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Table 5.5-13b. Summary of Principal SSCs for Environmental Protection From Fire
Events

Event Group Principal SSC Safety Function
AP Process Cells Process Cell Fire Prevention Ensure that fires in the process cells are

Features unlikely.

AP/MP C3 Glovebox C3/C4 Confinement Systems Remain operable during design basis fire
Areas and effectively filter any release.

Fire Barriers Contain/limit fires to a single fire area

Combustible Loading Limit the quantity of combustibles in fire
Controls (For Storage areas containing a storage glovebox such
Gloveboxes ONLY] that any fire that may occur will not

encompass a large fraction of the stored
radiological material.

C1 and/or C2 Areas - Combustible Loading Limit the quantity of combustibles in a fire
3013 Canister Controls area containing 3013 canisters to ensure

that the canisters are not adversely
impacted by a fire.

CI and/or C2 Areas - 3013 Transport Cask Withstand the design basis fire without
3013 Transport Cask breaching.

Combustible Loading Limit the quantity of combustibles in a fire
Controls area containing 3013 transport casks to

ensure that the cask design basis fire is not
exceeded.

Cl and/or C2 Areas - Fuel Combustible Loading Limit the quantity of combustibles in a fire
Rod Controls area containing fuel rods to ensure that the

fuel rods are not adversely impacted by a
fire.

CI and/or C2 Areas - MOX Fuel Transport Cask Withstand the design basis fire without
MOX Fuel Transport breaching.
Cask Combustible Loading Limit the quantity of combustibles in a fire

Controls area containing MOX fuel transport casks
to ensure that the cask design basis fire is
not exceeded.

k )

)
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Table 5.5-14. Fire Event - Summary of Principal SSCs - IOC and Site Worker I
Event Group Principal SSC Safety Function

AP Process Cells Process Cell Fire Prevention Ensure that fires in the process cells are
Features highly unlikely

AP/MP C3 Glovebox C3/C4 Confinement Systems Remain operable during design basis fire
Areas and effectively filter any release.

Fire Barriers Contain/limit fires to a single fire area

Combustible Loading Limit the quantity of combustibles in fire
Controls [For Storage areas containing a storage glovebox such
Gloveboxes ONLY] that any fire that may occur will not

encompass a large fraction of the stored
radiological material.

CI and/or C2 Areas - Combustible Loading Limit the quantity of combustibles in a fire
3013 Canister Controls area containing 3013 canisters to ensure that

the canisters are not adversely impacted by a
fire.

CI and/or C2 Areas - 3013 Transport Cask Withstand the design basis fire without
3013 Transport Cask breaching.

Combustible Loading Limit the quantity of combustibles in a fire
Controls area containing 3013 transport casks to

ensure that the cask design basis fire is not
exceeded.

Cl and/or C2 Areas - Fuel Combustible Loading Limit the quantity of combustibles in a fire
Rod Controls area containing fuel rods to ensure that the

fuel rods are not adversely impacted by a
fire.

Cl and/or C2 Areas - MOX Fuel Transport Cask Withstand the design basis fire without
MOX Fuel Transport breaching.
Cask Combustible Loading Limit the quantity of combustibles in a fire

Controls area containing MOX fuel transport casks to
ensure that the cask design basis fire is not
exceeded.

)
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Table 5.5-15. Mapping of Hazard Assessment Events to Load Handling Event Groups

Event Group Event Description Hazard Assessment Event
AP Process Cells Load Handling Events AP-27*, AP-43

within an AP Process Cell
AP/MP C3 Glovebox Load Handling Events in PT-10, GB-8, GB-9*
Areas C3b/glovebox areas
Cl and/or C2 Areas - Load Handling Events RC-12*
3013 Canister within the C2 areas

involving 3013 canisters
C1 and/or C2 Areas - Load Handling Events RC-17*
3013 Transport Cask involving 3013 Transport

Cask
CI and/or C2 Areas - Load Handling Events in the AS-7A, AS-9*, RD-10
Fuel Rod C2 areas involving fuel rods.
CI and/or C2 Areas - Load Handling Event AS-14*
MOX Fuel Transport involving MOX Fuel Cask
Cask
Cl and/or C2 Areas - Loading Handling events in AS 12*, MA-l l, RC-15, WH-8
Waste Container the C2 areas involving

Waste Containers
Cl and/or C2 Areas - Load Handling Events in the FW-20*
Transfer Containers C2 areas involving Transfer

Containers
Cl and/or C2 Areas - Load Handling Events HV-l5*
Final C4 HEPA Filter involving the final C4

HEPA filters
C4 Confinement Leaks or spills within a AP-36*, GB-10, RC-7

glovebox
Outside MOX Fuel Load handling events SF-14*
Fabrication Building occurring outside the

AP/MP Buildings
Facilitywide Load Handling Events that FW-15*, FW-21, RC-13, HV-14,

impact and damage the AS-8, RD-9, FW-17
internal or external MFFF

._ structure
* Hazard assessment event with bounding consequences for this event group.

)
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Table 5.5-19. Principal SSCs and Associated Safety Functions for all Receptors for
the Explosion Event Type (continued)

Explosion Group Principal SSC ;. 7.. Safety Function

HAN Explosion Chemical Safety Control Ensure concentrations of HAN, hydrazine
nitrate, and hydrazoic acid are controlled

[Process vessels to within safety limits
containing HAN and .containingeHN n and w Offgas Treatment System Provide an exhaust path for the removal
hydradione nitrate-wt ..of gases in process vesselsN .. addition] *' '

Hydrogen Peroxide Chemical Safety Control; Ensure that explosive concentrations of
hydrogen peroxide do not occur

Solvent Explosion Process Safety Control., Ensure the temperature of solutions
. Subsystem containing solvents is limited to

temperatures within safety limits

. Process Cell Fire Prevention Ensure that fires in process cells are
Features . highly unlikely -

Offgas Treatment System - Provide an exhaust path for the removal
of gases in process vessels

TBP -Nitrate (Red Offgas Treatment System Provide an exhaust path for aqueous
Oil) Explosion - - phase evaporative cooling in process

vessels, thereby providing a mechanism
for heat removal

Provide venting of vessels/equipment that
potentially contain TBP and its associated
by-products to prevent over-pressuriza-
tion in the case of excessive oxidation of

.- TBP and/or its degradation products

Process Safety Control Ensure the temperature of solutions
Subsystem F containing organic is restricted to

temperatures within safety limits in order
. - to limit the rate of energy generation.

Ensure that the design basis heatup rate is
. . .. notexceeded -

Limit the residence time of organics in
process vessels containing oxidizing
agents and potentially exposed to high
temperatures and in radiation fields

I
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Table 5.5-19. Principal SSCs and Associated Safety Functions for all Receptors for
the Explosion Event Type (continued)

Explosion Group Principal SSC Safety Function
TBP - Nitrate (Red Chemical Safety Control Ensure a diluent is used that does not
Oil) Explosion contain cyclic chain hydrocarbons

(continued)

AP Vessel Over- Fluid Transport Systems Ensure that vessels, tanks, and piping are
Pressurization designed to prevent process deviations

from creating over-pressurization events

Offgas Treatment System Provide an exhaust path for the removal
of gases in process vessels

Chemical Safety Control Ensure control of the chemical makeup of
the reagents and ensure segregation/
separation of vessels/components from
incompatible chemicals

Pressure Vessel Over- Pressure Vessel Controls Ensure primary confinements are
Pressurization protected from the impact of pressure

vessel failures (bulk gas, breathing air,
service air and instrument air systems)

Hydrazoic Acid Chemical Safety Control Ensure the proper concentration of
Explosion hydrazine nitrate is introduced into the

system

Ensure that hydrazoic acid is not
accumulated in the process or propagated
to units that might lead to explosive
conditions

Process Safety Control Ensure the temperature of solutions
Subsystem potentially containing hydrazoic acid is

limited to prevent an explosive
concentration of hydrazoic acid from
developing
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Table 5.5-25. Low Consequence Screened Hazard Assessment Events

Loss of Confinement Events Fire Events Load Handling Events

AP-21 MA-3 FW-16

AP46 RC-2 RC-1I

AS-3 SF-13

AS4
FW-7
FW-8

FW-12
GH-14
HV-3
HV-4
HV-6
HV-10

HV-11

RC-6

RD-4
RD-5

I
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I..Table 5.6-1. MFFF Principal SSCs (continued),-

Principal SSC I . ; Safety Function SA Design Basis
I. -.. - I-. .. I , I ... ; ... .. , -: -, Reference

Combustible Loading Limit the quantities of combustibles in 5.6.2.2
Controls* the filter area to-ensure that the C4 final

HEPA filters are not adversely impacted
by a filter room fire - - -

Limit the quantity of combustibles in fire
areas containing a storage glovebox and
the secured warehouse such that any fire
that may occur will not encompass a - -

large fraction'f the'itored radiological
material.

Limit the quantity of combustibles in a
fire area containing 3013 canisters to
ensure that the'canisters aire not adversely
impacted by a fire

Limit the quantity of combustibles in a
fire area containing 3013 transport casks
to ensure that the cask'design basis fire is
not exceeded

Limit the quantity of combustibles in a
fire area containing fuel rods to ensure
that the fuel rods are not adversely
impacted by a fire

Limit the quantity of combustibles in a
fire area containing MOX fuel transport
casks to ensure that the cask design basis
fire is not exceeded"'

Limit the quantityof combustibles in a
fire area containing transfer containers to'
ensure that the containers are not
adversely impacted by a fire

Limit the quantity of combustibles in
areas containing the pneudmatic transfer
system to ensure this system is not , , .
adversely impacted, r ; , A

Criticality Control Prevent criticality~events . . - .6.4.

Double-Walled Pipe Prevent leaks from pipes containing - ,- 11.8.7
process fluids from leakinig into C3 areas '

.~~ ~ ~~ * . . ' . ' I.'' ' ' -.

Electrolyzer structure Withstand turbulent flow, not induce 5.5.2
vibrations .
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Table 5.6-1. MFFF Principal SSCs (continued)

Principal SSC Safety Function SA Design Basis
Reference

Emergency AC Power Provide AC power to emergency DC 11.5.7
System system battery charger

Provide AC power to emergency diesel
generator fuel oil system
Provide AC power to high
depressurization exhaust system
Provide AC power to C4 confinement
system
Provide AC power to emergency control
room air-conditioning system
Provide AC power to emergency diesel
generator ventilation system
Provide AC power to emergency control
system
Provide AC power to seismic monitoring
system and seismic isolation valves
Provide AC power to Process Cell
Exhaust System

Emergency Control Ensure habitable conditions for operators 11.4.11
Room Air-Conditioning
System
Emergency Control Provide controls for high depressurization 11.6.7
System exhaust system

Provide controls for C4 confinement
system
Provide controls for emergency control
room air-conditioning system
Provide controls for emergency AC
system
Provide controls for emergency DC
system
Provide controls for emergency generator
ventilation system
Provide controls for emergency diesel
generator fuel oil system
Shut down process on loss of power
Shut down and isolate process and
systems, as necessary, in response to an
earthquake
Provide controls for Process Cell Exhaust

_System_

I
)
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Table 5.6-1 MFFF Principal SSCs (continued)

Principal SSC Safety Function SA Design Basis
Reference

Emergency DC Power Provide DC power for high' 11.5.7
System depressurization exhaust system

Provide DC power for.C4 confinement
system :

Provide DC power for.emergency AC
power system controls'

Provide DC power for emergency control
room air-conditioning system

Provide DC power for emergency control
system

Provide DC power for emergency
generator ventilation'system

Provide DC power to Process Cell
Exhaust System'' . .: . . -

Emergency Generator Maintain structural integrity and prevent 11.1.7
Building Structure damage to internal SSCs from external

fires, external explosions, earthquakes,
extreme winds1 tornadoes, missiles, rain,
and snow and ice loadings

Emergency Generator Provide emergency diesel generator 11.A.11
Ventilation' System ventilation ' -

Emergency Diesel Provide emergency diesel generator fuel 11.5
Generator Fuel Oil oil for the emergency. diesels
System '

Facility Worker Action* Ensure that facility worker takes proper 5.6.2.6
action to limit chemical and radiological
exposure .

FacilityWorker Ensure that facility workers take proper 5.6.2.9
Controls* actios prior to bag-out operations to

limit radiological exposure.-

Ensure that facility workers take proper 5.6.2.9
actions during maintenance activities to
limit radiological exposure.

Fire Barriers Contain fires within a single fire area 7.5.3

Fire Detection and Support fire barriers as necessary 7.5.3
Suppression

l
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Table 5.6-1.' MFFF Principal SSCs (continued)'

Principal SSC Safety Function SA Design Basis
Reference

Material Handling Prevent impacts to the glovebox during 5.6.2.3
Controls* normal operations from loads outside or

. inside the glovebox that could exceed the
glovebox design basis

. Prevent potential overpressurization of
the reusable plutonium oxide cans, due to
radiolysis or oxicbtion'of Pu (III) oxalate,
and its subsequent impact to the'glovebox

Prevent load handling events that could
breach primary confinements

Material Handling, Limit damage to fuel rodslassemblies 11.7.7
Equipment during handling operations

Prevent impacts to the glovebox through
the use of engineered equipment

Material Maintenance Detect and limit the damage resulting 5.6.2.4
and Surveillance from corrosion.
Programs*

MFFFTornado Dampers Protect MEFF ventilation systems from 11.4.11
differential pressure effects of the tornado

Missile Barriers Protect MOX Fuel Fabrication Building 11.1.7
and Emergency Generator Building .
internal SSCs from damage caused by
tornado- or wind-driven missiles

MOX Fuel Fabrication Maintain structural integrity and prevent 11.1.7
Building Structure damage to internal SSCs from external
(including vent stack) fires, external explosions, earthquakes,

extreme winds, tornadoes, missiles, rain,
and snow and ice loadings.

* Withstand the effects of load drops that
could potentially impact radiological
material

MOX Fuel Transport Withstand the design basis fire without 11.4.11
Cask breaching -

Withstand the effects of design basis
drops without release of radioactive
material

Offgas Treatment System Provide an exhaust path for the removal . - 11.4.11
of gases in process vessels

,)
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Table 5.6-1. NIFFF Principal SSCs (continued)

Principal SSC Safety Function SA Design Basis
Reference

Offgas Treatment Provide an exhaust path for aqueous 8.5 and 11.4.11
System phase evaporative cooling in process

vessels, thereby providing a mechanism
for heat removal

Provide venting of vessels/equipment that 8.5 and 11.4.11
potentially contain TBP and its associated
byproducts to prevent over-pressurization
in the case of excessive oxidation of TBP
and/or its degradation products

PTFE Insulator Provide insulation/separation between 5.5.2
anode & cathode and anode and ground

Pressure Vessel Ensure that primary confinements are 11.9.5
Controls* protected from the impact of pressure

vessel failures (bulk gas, breathing air,
service air, and instrument air systems)

Process Cells Contain fluid leaks within process cells 11.4.11

Process Cell Entry Prevent the entry of personnel into 5.6.2.5
Controls* process cells during normal operations

Ensure that workers do not receive a
radiological or chemical exposure in
excess of limits while performing
maintenance in the AP process cells

Process Cell Fire Ensure that fires in the process cells are 7.5.3
Prevention Features highly unlikely

Process Cell Exhaust Effectively filter process cell exhaust 11.4.11
System Operate to ensure that a negative pressure

exists between the process cell areas and
the C2 areas

Process Safety Control System design basis
Subsystem provided in 11.6.7. As

necessary, basis for
parameters provided as
shown

Prevent the formation of an explosive 8.5
mixture of hydrogen within the MFFF
facility associated with the use of the
hydrogen-argon gas

Ensure isolation of sintering furnace 11.4.11
humidifier water flow on high water level (See Sintering Furnace)

Ensure the temperature of solutions 8.5
containing HAN is limited to
temperatures within the safety limits
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Table 5.6-1. MFFF Principal SSCs (continued)

Principal SSC 1 Safety Function , .- SA Design Basis -
I.. . ,. I !Reference

Process Safety Control
Subsystem (continued)

Control the flowrate into the oxidation
column -. ' -' .

8.5

Ensure the temperature of solutions - 8.5
containing organic is restricted to
temperatures within safety limits in order
to limit the rate of energy generation

Limit the residence time of organics in 8.5
process vessels containing oxidizing
agents and potentially exposed to high
temperatures and in radiation fields

Ensure the temperature of solutions 8.5
potentially containing hydrazoic acid is
limited to prevent an explosive
concentration of hydrazoic acid from
developing

Limit and control conditions under which 8.5
dry-out can occur

Ensure the temperature of solutions 8.5
potentially containing metal azides is
insufficient to overcome the activation
energy needed to initiate the energetic
decomposition of the azide

Ensure the normality of the nitric acid is 8.5
sufficiently high to ensure that the offgas
is not flammable and to limiit'excessive
hydrogen production .

Warn operators of glovebox pressure 11.4.11
discrepancies prior to 'exceeding
differential pressure limits'

Shut down process equipment prior to 11.4.11
exceeding'temperature'safety limits

Ensure the temperature of solutions 8.5
containing solvents is limited to
temperatures within safety limits

Ensure the flow rate of nitrogen dioxide/ 8.5
dinitrogen tetroxide is limited to the
oxidation column of the purification
cycle

Ensure that the design basis heatup rate is
not exceeded

8.5
I
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Table 5A-7.
Unmi*igated E s, Aem .l, Workshp (cninued)

Unmitigated Events, Assembly Workshop (continued)
- I v. . .

Event Unmitigated Event DescriptionlSpecific Cause
Type/Workshop or Location/Hazard Sources

Location/ Event
Number - -_ - _ - : _ - _ _

Load Handling The drop of an assembly (or assemblies) onto the 1. Human error or equipment
floor or onto another assembly while utilizing failure

MFFF-Assembly hoisting equipment results in breach of confinement,
Workshop and dispersal of radiological materials.

AS-9 Specific Location:

Assembly Packaging
Assembly Mockup Loading

E-6 Assembly Handling and Storage
Assembly Mounting Unit
Assembly Dry Cleaning
Assembly Dimensional Inspection
Assembly Final Inspection. ,

Mode: Normal Operation

Hazard Sources:

Radiological Material (maximum inventory of two
fuel assemblies)

Load Handling A container of contaminated or radioactive material 1. Human error or equipment
(i.e., a waste drum) fails or is damaged while being failure during waste drum

MFFF-Assembly handled by miscellaneous handling devices and handling operations
Workshop results in breach of the container and the dispersal of

radiological materials.
AS-12

Specific Location:
E-6

Assembly Packaging (Truck Bay)

Mode: Normal Operation

Hazard Sources:

Radiological Material (maximum inventory in
container)

I
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Table 5A-7. Unmitigated Events, Assembly Workshop (continued)

Event Unmitigated Event Description/Specific Cause
Type/Workshop or Locatlon/Hazard Sources

Locatlon/ Event
Number

Load Handling The drop of an assembly transport package onto the 1. Human error or equipment
floor while utilizing hoisting equipment results in failure

MFFF-Assembly breach of confinement, and dispersal of radiological
Workshop materials.

AS- 14 Specific Location:

Assembly Packaging
Assembly Packaging (Truck Bay)

E-6
Mode: Normal Operation

Hazard Sources:

Radiological Material (maximum inventory of one
fuel assembly transport package)
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As identified in Section 11.4.2.7.4, each emergency control room air intake is continuously
monitored for hazardous chemicals. Monitoring will be performed for those chemicals whose
unmitigated release could result in control room concentrations above-the limits specified in
Table 8-5a. The preferred limit is the IDLH value for a chemical as reported by the National
Institute of Occupational Safety and Health. If a TEEL-3 value is less than an LDLH value for a
given chemical, the TEEL-3 limit will be applied. For a chemical with no IDLH value, a TEEL-
2 limit will be applied. Table 8-5a contains all the chemical limits used for the control room
consequence assessment and provides the source for the specified limits.

* * .- -*.. . ; ;. .

I

'I
. I .

Emergency actions will be initiated priorto'reaching the chemical consequence concentration
limits. Specific set-points will be determined during final design.

Chemical consequence categories for comparison to 10 CFR §70.61'are provided in Table 8-6.

I

8.4 CHEMICAL ACCIDENT CONSEQUENCES

8.4.1 Analysis.

Consequence analysis follows the guidance'found in NURBG/CR-6410. Conservatism is
embedded in the source term and the ground-level release models.

The analysis to determine the effects to the iOC is based on the following assumptions:

.1 ..

* A ground level release (conservative); ' I I - .

* No mechanical or buoyancy plume rise' (conservative);
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8.4.3 Uncertainty i

Estimates of risks are often accompanied by uncertainty because of the complexity of the
postulated scenarios and physical models used to describe them. -At this stage of the design,
conservative models were utilized for the chemical releases with the intent to bound any
anticipated uncertainty. Uncertainties associated with more detailed consequence analyses
performed for the ISA will be described in the license application for possession and use of
SNM.

8.5 PROCESS SAFETY INFORMATION

8.5.1 Process Safety Controls

The MFFF includes three basictfacilities:

* Reagent Processing Building - This building is the front end of the process, where -
reagents for the process are prepared and transported to the processing units.

* AP Area - This area is the location of the primary chemical processing (Aqueous
Polishing). -' ' '-

* MP Area - This area contains the manufacturing unit for the-production of fuel
assemblies (MOX Process). ' ' -

Each of these facilities has control requirements that are incorporated into the overall design of
the control system for process safety control. The control system will be designed to be
available and reliable.

Reagents are stored and chemical mixtures are prepared in the Reagent Processing Building and
in the reagent storage area of the AP.Area. The AP facility is broken'down into process
functional units, which are functionally made up of one or more subunits performing elementary
unit operations. The breakdown into functional units allows each unit to be operated relatively
independently of other functional units. ' '

Process storage and operation conditions are controlled to prevent unintended exothermic and
potential autocatalytic reactions in the Reagent Processing Building and AP Area. Autocatalytic
and exothermic reactions of chemicals ire prevented through control of the process parameters
(e.g., reactant concentration, temperature, catalyst concentration in solution, and pressure) that
affect the reactions.

Significant chemical-related risks and associated design bases information are discussed in the
following sections.
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8.5.1.1 Hazards Associated with Hydrogen Gas

This section discusses the hazards associated with hydrogen as used or produced in the various
processes within the MFFF. The following text discusses the flammable and explosive nature of
hydrogen and provides the basis for the limits to be applied in the design of the processes using
or producing hydrogen to assure the risks associated with hydrogen hazards satisfy the
performance requirements of 10 CFR §70.61. The subsections that follow this section discuss
the specific hazards identified in Section 5.5 associated with hydrogen (i.e., hazards associated
with hydrogen-argon mixture in sintering furnace, radiolysis, and electrolysis).

Flammability Phenomena

Hydrogen is flammable over a wide range of concentrations in air. The values typically quoted
are for concentrations of hydrogen in air at standard atmospheric temperatures and pressures
(i.e., 4% through 74% by volume of hydrogen). The leanest mixture that bums completely is
9%; however, hydrogen flames will propagate in the upward direction at concentrations as low
as 4% because of the high diffusivity of hydrogen. The flammability limits of hydrogen have
been found to be consistent for gas pressures below 1 atm up to 100 atm.

The flammability limits are affected by temperature and by various concentrations of inert
diluents, see Figure 8.5. 1.-1 for gas mixtures containing argon. Increasing the temperature
tends to lower the lower flammability limit (LFL) and raise the upper flammability limit (UFL)
for hydrogen in air, until the spontaneous ignition temperature is reached. At that point any
amount of hydrogen coming into contact with oxygen bums with a slow flame (less than I m/s at
less than 8% H2 in air). Increasing the temperature of a mixture of pure hydrogen in air will
cause the LFL to decrease from 9 to 5.4%, and the UFL to increase from 74 to 88%. This effect
is different when hydrogen is diluted with an inert gas such as argon.

As shown in Figure 8.5.1. 1- 1, flammable mixtures of hydrogen in air can be made nonflammable
by the addition of enough inert gas, such as argon, provided sufficient controls are placed on the
environment in which the mixed gas is used. Different diluents have different levels of inerting
efficiency which must be accounted for in evaluating the potential risks for creating explosive
mixtures.

DCS uses the guidance of NFPA 69-1997 as the design basis for control of flammable mixture
concentrations within the AP process vessels. NFPA 69 provides various options to accomplish
this, including the following:

* The combustible concentration shall be maintained at or below 60% of the LFL when
automatic instrumentation with safety interlocks is provided, or

* The combustible concentration shall be maintained at or below 25% of the LFL.
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Explosion Phenomena

Hydrogen gas mixtures can become explosive if a sufficient amount of fuel and oxidant is
distributed throughout the mixture while the mixture is not exposed to an ignition source or it is
below the spontaneous ignition temperature. Even if the mixture is exposed to an ignition source
or raised to high enough temperature, the mixture will only ignite and explode under certain
conditions. The explosiveness of the mixture depends on the gas concentration, temperature,
pressure (i.e., the flammability limits), the container surface conditions and the container size.
Gas concentrations below or above the LFL and UFL are nonexplosive. Because the
flammability limits vary with temperature and gas composition, these variables are considered
when choosing the applicable lower and upper explosive limits (the LEL and UEL).

Outside of the sintering furnace in the BMP and BAP, the MFFF intends to control combustible
gas concentrations to levels below 60% of the LFL to ensure that the LEL is not exceeded and to

MFFF Construction Authorization Request
Docket No. -070-03098

Revision: 01/27/05 |
Page: 8-14a I



I

This page intentionally left blank.
I

MFFF Construction Authorization Request
Docket No. 070-03098

Revision: 01/27/05
Page: 8-14b I



prevent explosions in the BMP and BAP. Inside of the sintering furnace, the MFFF intends to
control the combustible gas concentrations to levels above the UFL at high temperatures, prevent
or limit the introduction of air or other oxygen sources into the furnace, and to provide enhanced'
administrative controls during startup and shutdown of the furnace to ensure that the supply of
combustible gas is stopped or the furnace is purged of combustible gases'whenever the furnace is
offline and prior to energizing the resistor heaters.

Explosions due to lean hydrogen concentrations below 8% in air will result in a peak pressure
; rise slightly above I bar (14.5 psi) because the low H2 concentration does not allow downward
propagation of the flame. At slightly higher concentrations of 9 to 10% H2 (i.e., above the

'downward lower flammability limit) the peak pressures may be close to 3 to 4 bar (44 to 58 psi).
The hydrogen concentration and temperature also play strong roles in determining whether the
mixtures burn or explode. Thus, physical structures that mitigate or contain potential explosions
are designed with these limits in mind.

Besides increasing the'temperature of a combustible hydrogen mixture to above its spontaneous
ignition temperature, the mixture can be ignited by a weak spark, such as one caused by the'
discharge of static electricity from a human body; open flames; hot surfaces or matches. -Ignition
of a gas mixture can result in the generation of a variety of different combustion regimes ranging
from slow flames to detonations. Under certain conditions after ignition, slow flame fronts may
be accelerated and transformed into detonations by the phenomenon of flame acceleration '(FA)
and deflagration to detonation transition (DDT). The conditions necessary to acceleratea flame
to detonation are specific to the properties of the burned and unburned gas mixture and the
physical layout and dimensions of the containment structure. Explosions may be preveinted by
controlling critical dimensions in the containment structure or by preventing the conditions
necessary'to sustain combustion or initiate ignition.' Because of the complexity of the internal
structures of the sintering furnace, the MFFF intends to prevent these types of explosions by
controlling the conditions necessary to support combustion or initiate ignition.

Hydrogen Formation by High Temperature Reactions

Hydrogen can be formed at high temperatures by reactions with burning'metals in which the
oxygen atoms in the water are stripped off by unoxidized metal, thus releasing free hydrogen
atoms. Hydrogen explosions in furnaces processing certain reactive metals (especially titanium)
have been reported as a result of this reaction. ;The sintering furntace only processes a mixture of
oxidized forms of uranium and plutonium. Therefore, any water that could come into contact
with these oxides from' excessive humidity in the'process gas will only form steam and is not
expected to become dissociated into free hydrogen. Explosions caused by increasing the'
hydrogen content of the process gas by this'mechianisn 'are thus precluded. Chapter 5.5.2.4.6.2
discusses the hazards involved with steam overpressure events.

8.5.1.1.1 Argon-Hydrogen Mixture in Sintering Furnace and Hydrog'en'Storage'

A mixture of argon and hydrogen gas is used in the sintering furnace to provide the required
atmosphere for pellet sintering. The gases are mixed outside of the MFFF building in the proper
proportion and transferred to the pellet sintering areas via facility piping. Inherent with the use'
of hydrogen are the associated hazards of fire and explosion. These hazards are present at the
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gas storage/mixing area, sintering furnace area, furnace gloveboxes and airlocks, sintering
furnace exhaust and associated HVAC system, and the sintering furnace itself. Control of the
hazards associated with hydrogen in these areas is discussed in the following paragraphs.

Fire and explosion events are prevented in the sintering furnace area, furnace gloveboxes and
airlocks, sintering furnace exhaust, and associated HVAC system by the process safety control
subsystem. The process safety control subsystem prevents the formation of flammable mixtures
of hydrogen. The design basis for this control is 50% of the lower flammability limit (LFL) of
hydrogen in air. 50% of the LFL will not be exceeded during normal or off-normal conditions.
The LFL is considered the safety limit, while 25% of the LFL is the expected setpoint at which
necessary control actions are initiated during normal operations. Actual setpoints will be
determined as part of final design.

Fire and explosion events are prevented in the sintering furnace by the use of design features and
procedures (administrative controls) that prevent the formation of flammable mixture of
hydrogen in air. The basis for these engineered and administrative controls is NFPA 86C,
Industrial Furnaces Using a Special Processing Atmosphere. As stated in Chapter 7.0, Fire
Protection, fire safety for the sintering furnace is in accordance with the applicable requirements
of NFPA 86C- 1995.

The design bases of PSSCs associated with fire and explosion at the facility gas storage area
(external events) are discussed in Section 1.1.7.

8.5.1.1.2 Hydrogen Production due to Radiolysis

Radiolysis is the process of hydrogen gas production by radiolytic dissociation of hydrogenous
materials. Within the MFFF process, the hazards associated with radiolysis are present in some
AP processes and in some waste drums. The potential for hydrogen production in the MOX
process is low due to the negligible quantity of hydrogenous materials.

The design bases associated with the control of the hazards associated with hydrogen gas is in
accordance with standard NFPA practices. The lower flammable limit (LFL) is considered the
safety limit. This is the value at which an event may occur because the hydrogen concentration
may be flammable. 25% of the LFL is the design basis value. This is the value used to design
the process and as necessary, is used to initiate control actions during normal operations.

In the AP processes, the risk associated with radiolysis is mitigated by maintaining adequate
dilution airflow and ensuring an exhaust path exists. Calculations will be performed as part of
detailed design to determine appropriate air flow rates and summarized in the ISA. Should
normal airflow be lost to an AP process vessel, emergency scavenging air will be provided as
described in Section 11.9. These airflow rates will ensure that 25% of the LFL is not exceeded
during normal or off-normal conditions.

Hydrogen production and accumulation may occur in the waste and byproducts, such as
contaminated organic waste or organic-additive-bearing waste containing significant amounts of
plutonium, scraps in transuranic (TRU) waste containers, and other liquid waste. Where this
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may become a hazard, the containers are equipped with a filtered vent system that limits'
hydrogen accumulation by providing an exhaust flow path while maintaining confinement of
radioactive materials. - '-

8.5.1.1.3 Hydrogen Production by Electrolysis

The dissolution unit and the dechlorination and dissolution unit utilize a catholyte loop in which
nitric acid is used to dissolve plutonium oxide.. This electrolytic dissolution process introduces

*the risk of generating hydrogen gas.

The design bases associated with the control of the hazards associated with hydrogen gas is in
accordance with standard NFPA practices. The LFL is considered the safety limit, the value at
which an event may occur because the hydrogen concentration may be flanimable.' 25% of the
LFL is the design basis value. This is the value used to design the process and as necessary is
used to initiate control actions during normal or off normal operations.

The production of hydrogen during electrolysis is a function of the nitric acid normality., As
described in Section 5.5.2.4, the normality of the nitric acid will be maintained sufficiently high
to ensure that the off-gas is not flammable. 'Calculations will be performed as part of detailed
design and summarized in the ISA to determine the appropriate nitric acid limits.; These limits
will ensure that 25% of the LFL is not exceeded during normal or off-normal conditions.

8.5.1.2 Solvent Related Hazards ' -

Some units within the AP process are fed with solvent. The potential for solvent related fires and
explosions exists due the possible attainment of a flammable/explosive mixture in the gaseous -':'

phase due to excessive heating. . --

As described in section 5.5.2, a combination of IROFS will be in place to ensure that explosive
conditions associated with solvent vapors are prevented from occurring. These IROFS will
include controlling the temperature of solutions containing solvents, minimizing the potential'
ignition sources, and providing an exhaust path for dilution of vapors.

8.5.1.3 Hydroxylamine Nitrate (HAN) and Hydrazine (N2H4 ) in Nitric Media

The Aqueous Polishing (AP) process uses a mixture of hydroxylamine nitrate (HAN) and nitric
acid (HNO3) during the extraction step of the plutonium purification unit QKPA) to strip
plutonium from the solvent after removal of americium and gallium. HAN has a number of
advantages as a plutonium reductant. It is nonmetallic, it is readily'decomposed to innocuous
products by heating, the gaseous reaction products - nitrogen (N2), nitrous oxide (N20), and
water (H20) - contribute to minimization of the volume of solid wastes produced, and it
possesses the proper Pu (IV) to Pu (III) reduction attributes. However, due to the potential for
HAN to undergo an autocatalytic reaction with nitrous acid under certain conditions, the use of
HAN in the AP Process introduces an explosion/overpressure hazard.
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Experience and insights gained from previous accidents involving HAN and experimental data
from the Hanford and Savannah River sites are utilized in conjunction with La Hague Plant
experience to assist in the determination of safe operating conditions for the storage and the
handling of HAN, hydrazine and nitric acid.

The HAN-nitric acid system is a complex multi-parametric system involving the interdependence
of the following four parameters:

* Chemical concentration of each reactant

* Molar ratio of nitric acid to HAN

* Temperature of the mixture

* Concentration of metal ion catalysts.

A general feature that has characterized many of the previous accidents with HAN mixtures
without hydrazine is the inadvertent increase of solution temperature and/or concentration of or
an inadvertent acid addition to these solutions. Experimental results indicate that high nitric acid
concentrations or the presence of impurities (such as metal ions) increase the likelihood of the
initiation of an autocatalytic reaction. Furthermore, for systems without metal catalyst, a trend of
decreasing the autocatalytic reaction temperature threshold when increasing the nitric acid to
HAN ratio has been found. Maintaining low nitrous acid concentrations has been indicated as
important to storage and use of HAN, with respect to autocatalytic reactions. Previous attempts
to characterize the stability of a system have examined both experimental and accident
conditions in which the concentrations of nitric acid and HAN have increased. In these systems
the energy liberated as a result of an autocatalytic reaction also increases as a function of the
original energy content of the solution and the initial concentrations of HAN.

To understand the behavior of systems comprised of HAN, hydrazine, plutonium and metal ions
with nitric acid, the various associated reactions are modeled. In this manner the kinetic rates for
reactions governing production and consumption of nitrous acid are used to describe the stability
of the system under normal, abnormal, and accident conditions. The chemical reactions that
govern the solutions that may contain HAN include:

* Plutonium (IV) reduction by HAN

* Plutonium (IV) reduction by Hydrazine

* Plutonium (III) Re-oxidation

* HAN reaction with nitrous acid

* Hydrazine reaction with nitrous acid

* Catalyzed Nitrous Reactions with Metal Ions

Additional discussion of the safety strategies and specific controls associated with control of
these reactions is found in Section 5.5.
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11.3.2.3.6 Chemiiical Process Ranges

This section is not applicable to this unit.

11.3.2.3.7 Chemical Process Limits ,

This section is not applicable to this unit.

11.3.2.4 Dissolution Unit (KDB)

113.2A.1 Function

The primary function of the Dissolution Unit is to dissolve the Pu02 powder.

113.2.4.2 Description

The PuO2 powder compatible with the dissolution process (i.e., with a chloride concentration of
less than 500 plg/g) and compatible with the AP process (i.e., without unacceptable quantities of
impurities) is electrolytically dissolved in the Dissolution Unit in preparation for separation of
impurities-(specifically americium, gallium, and uranium) in the Purification Cycle. The powder
from the Decanning Unit dosing hopper is gradually fed into the electrolyzer by the screw

[.cnveyor. .r*

Samples from the dilution and sampling tank
are analyzed to determine the fissile material content and the required degree of dilution before
being sent to the Purification Cycle feed tank via the buffer tahk TK7000.

The Dissolution Unit consists of a single processing line. Two tanks are also connected to this
line to allow for'greater process flexibility one tank (114000) is usedto collect any overflows
from the processing tanks of this dissolution 'unit and the Dechlorination and Dissolution Unit
and the other tank (rK6000) can be used to receive a batch that may not be compatible, unless
diluted, with the purification process (i.e., with unacceptable quantities of impurities). The
contents of tank TK6000 can be distributed in small fractions (diluted by the main process
stream) into the process. The cadmium-lined hopper and the screw conveyor are installed on
scales in a glovebox located in the Decanning Unit. The PuO2 powder is fed into the hopper.
The total and the differential weights per unit of time are continuously recorded. The
instantaneous flow is computed and compared with the setpoint, and the flow rate is adjusted by
varying the speed of the screw.

: _A ions are electrolytically produced in the'cylindrical electrolysis compartment.
. .. , ,;E - - ' ^ The cathode well is fed from a nitric acid slab tank bya
.. Iift via a drip pot. The

cathode well overflows into the slab tank via another drip pot. The electrolysis cell solution
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flows into a complementary pot and the flat powder-receiving compartment. .

- * The
powder-receiving compartment is connected to the powder feed screw conveyor by a chute,
which is provided with a branch for unblocking it, a valve to prevent moisture from rising and
powder from falling in after completion of electrolysis, and impacters to facilitate powder
transfer to the electrolyzer.

A stirrer is used to continuously circulate the dissolution solution.

* Draining of the anolyte circuit containing the dissolution solutions by pump, through a
bag pre-filter and a Poral® filter and to receiving tank TK3000.

* Draining of the cathode well by siphon to receiving tank TK3000.

* Draining of the nitric acid storage tank TKI500 by airlift into tank TK3000.

Rceiving tank TK3000 ]

In normal operation, draining solutions received in receiving tank TK3000 are transferred to
dilution and sampling tank TK5000 via a pump and filter. Dilution and sampling tank TK5000
is made of 316L stainless steel and has a useful volume of 106 gal (400 L). This tank is used for
diluting the dissolution solution to reduce the plutonium and 235U concentrations before feeding
the Purification Cycle. Dilution and sampling tank TK5000 is equipped with a depleted uranyl
nitrate inlet from the Uranyl Nitrate Reagent System, a nitric acid inlet, an emergency
scavenging air inlet, sparging pipes to homogenize the solution, and a sampling line.
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possible for batches with low urahium content. The stripped plutonium is diluent washed in
pulsed column PULS3 100 prior to the final valence adjustment. Remaining traces of unstripped
plutonium are extracted in five-stage plutonium barrier mixer-settler MIXS4000. Hydroxylamine
nitrate (0.1 5N HAN) and hydrazine nitrate (0.14N N2H4) are introduced via a slightly acidic
solution (0.2N HNO3) in the last stage of the plutonium barrier. Hydrazine nitrate is added to act
as an anti-nitrous agent and also to prevent parasitic oxidation of Pu (III) to Pu (IV) in pulsed
column PULS3000. The solvent from the plutonium barrier flows to uranium-stripping mixer-'
settler MIXS5000.

Uranium is stripped in a slightly acidic (0.02N HNO3 ) solution in an eight stage uranium-
stripping mixer-settler MIXS5000. The unloaded solvent from uranium-stripping mixer-settler
MIXS5000 is directed to the Solvent Recovery Cycle. The stripped uranium stream is' then
diluent washed in the'three stage mixer-settler MIXS5100. If an isotopic dilution ofthe 'uranium
stream is required, the 235U concentration can be decreased by the addition of depleted uranyl
nitrate from the Uranyl Nitrate Reagent System in the first stage of uranium-stripping mixer-
settler MIXS5000. The aqueous phase from uranium diluent washing is sent to uranium buffei
tank TK5200 then 'stored in tank TK5300 before being sent to the Liquid Waste Reception Unit.
Depleted uranyl nitrate can also be added in TK5300 prior to this transfer.

The final valence adjustment of Pu (III) to Pu (IV) is achieved by oxidizing the Pu (III) solution
with nitrous fumes in oxidation column CLMN6000. The stripped plutonium is first'sent to slab'
settler SLAB3300 beffire going to oxidation column CLMN6000 to remove any residual organic
materials (e~g., TBP). The settled organic phase is sent to plutonium rework tank TK8500. In the
oxidizing step, aqueous plutonium solution is contacted in 'packed column CLMN6000 with
nitrous fumes to oxidize Pu (III) to Pu (IV) and to eliminate excess HAN, hydrazine and
hydrazoic acid. Then, air stripping of the plutonium solution in air-stripping column
CLMN6500 destroys the remaining nitrous acid. The plutonium nitrate solution is received in
plutonium reception tank TK7000 from where it is transferred to the batch constitution tanks of
the Oxalic Precipitation and Oxidation Unit. In case of a process deviation, the aqueous phase
from tank TK7000 is recycled through tank TK9500 after verification of hydrazine and HAN
decomposition.

Tanks TK8000 and TK8500 are installed in the Purification Cycle to permit plutonium' rework.
These tanks also receive drain solutions from the pulsed columns and mixer settler banks. Tank
TK8000 collects solutions that may contain non-extracted metal (e.g., silver) ion species from
pulsed columns PULS2000, PULS2100 and PULS2200. Received solutions are' then recycled
into pulsed column PULS2000. Tank TK8500 collect's solutions that may contain HAN,
hydrazine, and hydrazoic acid from pulsed columns PULS3000, PULS3 100 Iand PULS3200 'and
from mixer settlers MIXS4000, MIXS5000 and MIXS5 100.' The organic phase in tanrk'TK8500
is sent to pulsed column PULS3000 for recycling while the aqueous phase is directed to tank
TK9500 to be treated by oxidizing Pu (III)'to Pu (IV) by bubbling NOX through the solution.

The selected aqueous-tb-organic ratios in the plutonium extraction and plutonium stripping
operations enable the process to obtain a plutonium concentration close to '40 g/L at the outlet of
the Purification Cycle.
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11.3.2.6.3 Process Chemistry

The following chemical equations describe the primary reactions involved in the Purification
Cycle.

The extraction of plutonium from the aqueous phase to the organic phase is based on the
formation of a plutonium (IV) nitrate/TBP complex and its very low solubility in aqueous
solutions containing moderately strong nitric acid:

Pu(N0 3)t +2 (C4H9)3P04 > Pu(N03)4 * 2(C4H9)3P04  (11.3-11)

The extraction coefficient for Pu (IV) in TBP is dependent upon aqueous nitric acid
concentration and temperature. The operating conditions for the feed are 4.5N. nitric acid
concentration and 30'C, which ensure high extraction efficiency. The diluent acts as a low
density solvent for the TBP to promote good separation between the aqueous and organic
streams. Most impurities remain in the aqueous phase and continue processing in the raffinate
stream. Further refinement to improve the quality of plutonium is accomplished by scrubbing
the loaded organic with an aqueous solution of 1.5N nitric acid and aluminum nitrate in the
scrubbing column.

The relative extraction coefficients for the various valence states of plutonium are as follows:
Pu(IV) > Pu(VI) >> Pu(Ill). Based on the very low extraction coefficient of Pu(ffi), the
reduction of Pu(IV) to Pu(l) will cause a transfer of plutonium back into the aqueous phase in
the plutonium stripping column. The plutonium reduction from valence IV to III by HAN
proceeds as follows:

2NH3 H' + 4 Pu+4 => 4 Pu+3 + N2O(g) + H20 + 6 Er (11.3-12)
2NH3 Or + 2 Pu+4 => 2 Pu3 + N2(g) +2H 20 + 4Li+ (11.3-13)

These reactions are exothermic, and proceed rapidly. Increases in temperature and concentration
increase the reaction rates.

Plutonium reduction by the hydrazine in the stripping solution is also possible by the following
reaction; however, this reaction is much slower than those with HAN described above:

6Pu4+ + N2H.4 + H2 0 => 6Pu3+ + N20(g) + 6H (11.3-14)

The parasitic re-oxidation of Pu(L) to Pu(IV) can occur with nitrous acid, which is always
present to some extent in nitric acid, as follows:

2Pu3+ + 2HN0 2 +HNO3 + 2H+ > 2Pu4 ' + 3HN02 + H20 (11.3-15)

Under certain conditions, HAN can be autocatalytically oxidized by nitric acid to produce nitrous
acid. This proceeds according to the following reaction:

2 HN0 3 + NH 20H => 3 HN0 2 + H20 (11.3-16)
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* The high alpha waste is a combination of three waste streams: americium, alkaline waste
and excess acid. The americium stream collects americium and gallium nitrates and all
of the silver used in the dissolution unit, along with traces of plutonium. The alkaline
waste stream from the solvent recovery unit contains dilute caustic soda, sodium
carbonate, sodium azide, and traces of plutonium and uranium. The excess acid stream
from the acid recovery unit contains high alpha activity excess acid.

* The stripped uranium (< 1% U-235) waste stream receives the contents ofthe uranium
dilution tanks in the purification cycle.

11.3.2.14.2 Description

Low Level Liquid Waste

Chemical waste tank #1, TK2050, collects overflows/drip tray contents from the de-mineralized
water, nitric acid, manganese nitrate, and decontamination solution systems in a common header.
It also collects overflows/drip tray contents from the sodium hydroxide and sodium carbonate
systems in a separate common header. The tank is equipped with 1.5 N nitric acid and 0.1 N
sodium hydroxide addition systems for pH adjustment, a cooling loop to provide a means to
remove the heat of reaction from acid/alkali reaction, a mixer, MIX2050, to provide agitation to
aid mixing in the tank, and a manual sampling point. After pH adjustment, the low level waste is
pumped to tank TK1000/TK2000.

Floor wash waste tank TK2060 collects the floor washes from all the uncontaminated C2 and C3
rooms in the AP area. These streams are generated in the course of routine housekeeping
activities in these rooms and are separate from the overflows/drip tray streams that are collected
in tank TK2050. The tank is equipped with a manual sampling point. The low level waste is
periodically pumped to tank TK1000/TK2000.

Chemical waste tank #2, TK2070, is dedicated to oxalic acid service. It collects oxalic acid
overflows/drip tray contents. The tank is equipped with a manual sampling point. The low level
waste is pumped to portable drums for off-site disposal. The vents from these three tanks are
collected in a vent header and routed to a nitric acid system scrubbing column.

Low level waste buffer tanks TKI 000 and TK2000 collect the low, low level waste from room
HVAC condensate, rinsing water from laboratories, washing water from sanitaries, and the
contents of tank TK2060. These tanks also collect the distillate from the acid recovery unit, seal
water from the vacuum radiation monitoring system, and the chemical wastes from tank
TK2050. Tanks TKI 000 and TK2000 operate in parallel. Three way valves are used to direct
the flow to one of the two tanks. These tanks serve as buffer tanks and transfer the material to
reception tank TK3000 for pH adjustment and sampling. A set of redundant pumps are used for
the transfer. Piping and valves around the tanks and pumps allow the tank contents to be re-
circulated to the tanks for mixing or to spray nozzles to wash down the tanks from the inside.
Mixing is provided using the recirculation stream with an eductor.
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11.4.1.5 System Interfaces --,- ', v

In general, MFFF confinement systems and components (indicated above) interface with each
other, with instrumentation and controls, and with normal, standby, and emiergency power.

11.4.2 MOX Fuel Fabrication Building HVAC Systems

The MOX Fuel Fabrication Building HVAC systems are shown in Figures 11.4-1 1 and 11.4-12.
The MOX Fuel Fabrication Building HVAC systems' maintain differential pressures between
confinemenAt zones and maintain an environment suitable for personnel and process operations.

The MOX Fuel Fabrication Building'HVAC 'ystems discussed in this section are as follows:'

* Offgas Treatment Unit
Very High Depressurization Exhaust System

* High Depressurization Exhaust System;,
* Process Cell Exhaust System
. Medium Depressurization Exhaust System
* Supply Air System
* Emergency Control Room Air-Conditioning System
* Truck Bay Ventilation System.
* Shipping and Receiving Area Air-Conditioning System.

7

11.4.2.1 Offgas Treatment Unit

The functions, description, major components, control concepts, and interfaces of the Offgas
Treatment Unit are described in Section 1 1.3.2.13. .1 . I

11.4.2.2. , Very High Depressurization Exhaust System'
142- Fc. .

11.4.2.2.1 Function Ie - ' 1 ; ,-
.I . . I I ': . , .�_ II. -

The functions of the Very High Depressurization (VHD) Exhaust System-are as follows:

* Maintain a negative pressure differential betwve'en the NC4 -(glovebox) and C3 (process.
room) confinement zones ' ,

* Filter contaminants from glovebox exhaust gases/air prior to discharge through the -
exhaust stack . 'm.. . . .

* Maintain an environment suitable for the manufacturing process.

See Chapter 5 for a list of safety functions.-

11.4.2.2.2 Description

The VHD Exhaust System is depicted schematically on Figure 11.4-1 1. The VHD Exhaust
System provides confinement of radioactive materials within the glovebox by maintaining a
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continuous negative differential pressure between the C4 and C3 confinement zones under
normal operating conditions.

During a tornado, the HDE, MDE, POE and HSA systems are shut down during the period when
the tornado dampers are closed. The VHD system continues to run against the closed tornado
dampers. The HDE, MDE, POE and HSA systems 'are re-started after the tornado passes.

The glove box atmosphere is exhausted through two stages of HEPA filters at the glovebox
boundary, one stage of HEPA filters at the C3 boundary, and two stages of final'HEPA filters
prior to being discharged to the atmosphere through'the MFFF stack, which is continuously
monitored. Air or gases supplied to the gloveboxes are supplied through two stages of HEPA
filters. The filters on the supply and exhaust of each glovebox are provided to confine
radioactive materials within the glovebox as close to the point of origin as practical.

At least one stage of the glove box inlet or exhaust HEPA filtration is testable. The filter design
for the glove boxes includes one bag-out type filter housing on the inlet and exhaust with in
place testing ports, on the filter housing, to check for proper seating of the filter. This filter
housing is on the external stages only. The HEPA filter stage on the inside of the glove box are
not tested. All intermediate HEPA filters at the C3 boundaries have the same provisions, as
above, for testing. Exhaust flow is maintained by one of four 100%-capacity exhaust fans
located downstream of two 100%-capacity final filtration units..The exhaust fans discharge to
the MOX Fuel Fabrication Building stack.

The ductwork incorporates manual and automatic dampers and controls to distribute and regulate
the movement of air (and gas as applicable) through each glovebox. Fire-rated protective
features are provided when ductwork passes through a fire barrier into another fire area.

Components of the Very High Depressurization Exhaust System can be tested periodically for
operability and required functional performance. Airflow can periodically be measured in the
exhaust ducts. and at gloveboxes. The operating sequence that would bring the spare components
into service and transfer to alternate power sources can be tested periodically.

The glovebox exhaust is conveyed through a common exhaust duct to the fans and fi nal filters of
the VHD Exhaust System. This exhaust path is used to maintain the environmental requirements
of the equipment contained within die glovebox, remove heat, maintain the operating differential
pressure, and provide the much higher exhaust flows from a glovebox, if a maximum postulated
breach of confinement were to occur. The higher flow required by a breach of confinement is
initiated by the opening of automatic dump valves that allow sufficient flow to assure that a
minimum velocity of 125 ftlmin (38.1 m/min) is achieved through the maximum postulated
breach.

The VHD Exhaust System also exhausts the intermittent flows from the discharge of the
pneumatic transfer fans in the NTP, LTP, and LLP systems.
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After power to the furnace is tripped, no safety systems are required to maintain primary
confinement.

11.4.7.8 Vessels

Vessels provided in the AP systems that provide a primary confinement function are welded'
construction and are vented by the Offgas Treatment System. Vessels that may require access
are located in gloveboxes, which provide primary confinement.

11.4.8 Fire Protection and Confinement

In the event of a fire, nuclear materials'must be confined.. Fire and nuclear material confinement
barriers generally include a group of rooms, constituting a volume capable of containing the
radioactive pr6ducts that may be released by a fire within the area. Figure 11.4-14 provides an
overview of the fire and nuclear material confinement barriers for process rooms.

The fire areas are surrounded by fire-rated barriers. Access to rooms is via a confinement airlock
with a separate HYAC exhaust duct. Fire dampers capable of operating at high'temperatures are
placed on the room HVAC inlet and exhaust. 'Exhaust system components are designed with the
proper temperature rating so that they can perform their required function under the conditions
that may exist in the event of a fire. "Air s'treaim dilution is used to protect the final filter stage
before the 'stack. The dilution factor depends' on theitemperature of the fire, the flow rate, and
the flow'of dilution air. Fire detection and suppression are described in Chapter 7.

For areas with no dispersible nuclear material, fire dampers are provided on the inlet and exhaust
that are closed automatically upon sensing high'temperature or upon activation of the gas
suppression system.-

For areas with dispersible nuclear material and without gloveboxes (e.g., waste storage and
polishing cells), the main objective is to maintain'differential pressure between the room and the
surrounding areas. In' case of fire, the fire damper on the HVAC inlet is automatically closed in
order to limit air supply to the fire. The exhaust fire isolation daiper is manually closed if set
thresholds (e.g., temperature of exhaust, temperature at the last filtration level before the stack,
pressure drop at the last filtration level and low flow rate at the stack) are exceeded.

For areas with gloveboxes, a change in the HVAC configuration could impair the pressure
gradient between gloveboxes and the'room. 'No'modification in the HVAC configuration is
expected in the case of an incipient fire that can be suppressed immediately. For the case of a
larger fire, the main confinement principle is to maintain differential pressure between the room:
and the surrounding areas. The fire damper on the room UVAC inlet is automatically closed.
The fire isolation valve on the glovebox HVAC inlet and exhaust are manually closed. The
exhaust fire isolation damper (room) and/or fire isolation valve (glovebox) is manually closed if
set thresholds (e.g., temperature on exhaust, temperature at the last filtration level before the
stack, pressure drop at the last filtration level, low flow rate at the stack) are exceeded.
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11.4.9 Final.Filtration Units

The final filtration units provide the last stages of HEPA filtration prior to the air being
discharged to the stack. These units are installed in the VHD Exhaust System, HD Exhaust
System, Process Cell Exhaust System, MD Exhaust System, and Offgas Treatment System. The
final filters are capable of operating during a fire in roonim that are exhausted through the filters
and to safely handle products of combustion.

Each of the final filtration units for the VHD Exhaust System, HD Exhaust System, Process Cell
Exhaust System, and MD Exhaust System consists of a filter assembly housing, a two stage
spark arrester, and two stages of HEPA filters. The Off Gas Treatment System consists of two
stages of HEPA filters. The final filter housings are stainless steel, bag-inibag-out type and are
equipped with necessary test ports to' permit in-place testing of HEPA filter stages with dioctyl
phthalate (DOP) to monitor system efficiency.' Dampers are provided so that filter housings can
be completely isolated from the HVAC system during filter replacement.

The first stage spark arrester (referred to as a roughing filter) is made of a stainless steel wire
mesh. The second stage spark arrester (referred to as a steel/glass fiter) is made of a stainless.
steel mesh with interwoven fiberglass designed to remove particles greater than I micron. The
complete spark arrester assemblies are designed and fabricated to the same temperature ratings
as the exhaust pipe/duct in which-they are installed. Frames are metallic construction. The spark
arresters are fabricated of noncombustible materials and are designed to pass design flow rates
under fully loaded conditions without structural failure.

HEPA filters are fabricated of glass media with metallic frames and'silicone gaskets. The filters
are at least 99.97% efficient and can operate in continuous service at 450'F (2320C). The filters
can withstand a differential pressure of 10 in WG (2488 Pa) without failure.

The final filtration units, exhaust plenums, exhaust fans, and associated control devices are
located as far as practicable from a postulated fire, where they are not exposed to the fire's direct
effects. Redundant trains are located in separate fire areas. The integrity of the final filtration
units is not degraded by fire'and smoke.

Analyses based on final design are in progress to demonstrate that the HEPA filters are protected
from fire and other operating conditions and to demonstrate that the ventilation systems LPF is
104 or better. See Section 5.4.4.4 for information on 'operating conditions that will damage
HEPA filters.

11.4.10 Design Basis for Non-Principal SSCs

The design of the ventilation and air-conditioning systems is in accordance with the applicable
standards and guidelines published by the following organizations:

Air Moving and Conditioning Association

- AMCA-99-1986, Standards Handbook

* American Conference of Governmental Industrial Hygienists
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* SupplyAir System components:,,."

- Emergency air duct
- Inlet filters
- Pressure boundary upstream of the inlet filters
- Tornado dampers ..

* Offgas Treatment Unit (Scrubbing function is not credited in the accident analysis)

- Pressure boundary
- Final filters - , ...

- Exhaust Fans

11.4.11.1.1 Design Basis Standards

The design of the HVAC systems and confinement for the MFFF is consistent with the criteria
and design guidance provided in Regulatory Guide 3:12, General Design Guide for the
Ventilation System of Plutonium Processin'g and Fuel Preparation Plants.' 'One noted exception
to this Regulatory Guide is that there are no adsorbers in the 'filter lines, therefore the heaters and
water mist spray for fire protection of final HEPA filters are not required.

The design of the principal ventilation SSCs is developed in accordance with the following codes
and standards (as applicable to each SSC)::. ; .

* Energy Research and Development Administration

-:- 'RDA 76-21 NuclearAir CleajningHandbook, 2nd edition

* American Society of Mechanical Engineers

- AG-I-1997, Code on Nuclear Air and Gas Treatment
- B31.3- 1996, Process Piping, including.1998.Addenda
- N509-1989 (R1996), Nuclear PowerPPlantAir-Cleaning Units and Components
- N510-1989 (R1995), Testing of NuclearAir-Treatment Systemsn

* National Fire Protection Association

- NFPA 801-1998, Fire Proteciion for Facilities Handling Radioactive Materials.

11.4.11.1.2 C2 Confinement System Passive Barrier

Additional design basis associated with this PSSC is 'as' follows:

* Two stages of HEPA filters prior to discharge to the atmosphere;
* Spark arrestors in each final filtration assembly; '
* Each HEPA stage shall be field tested to have an efficiency of 99.95 percent (lE-4

analytical assumption);
* Automatic fire-rated dampers between designated fire areas; ' * - ..

* In-place HEPA filter testing capability in accordance with ASME N510 for the final
filtration assemblies; .,

MFFF-Construction Authorization Request Revision: 01/27/05
Docket No. 070-03098 'Page: 11.4-29



* Final filters and downstream ductvork remain structurally intact during and after design
basis earthquakes and withstand the effects of tornadoes.

11.4.11.1.3 C3 Confinement System

Additional design basis associated with this PSSC is as follows:

* C3 zone pressure is maintained at a negative pressure relative to atmosphere during
normal and transient operation;

* Designed to maintain system exhaust safety function assuming single active component
failure;

* Redundant 100 percent capacity final filter assemblies with two stages of HEPA filters
prior to discharge to the atmosphere;

* Spark arrestors in each final filter assembly upstream of the HEPA filters;
* Two 100 percent capacity fans in C3 exhaust system;
* Manual or automatic fire-rated dampers between designated fire areas;
* In-place HEPA filter testing capability in accordance with ASME N5 1O for the final

filtration assemblies;
* Each HEPA stage shall be field tested to have an efficiency of 99.95 percent (1E-4

analytical assumption);
* Provide emergency cooling capability for selected areas;
* Fans are powered from normal (non-PSSC), standby (non-PSSC), and emergency power

supplies (PSSC);
* Remains operational after facility fires and design basis earthquakes and withstand the

effects of tornadoes

11.4.11.1.4 C4 Confinement System

Additional design basis associated with this PSSC is as follows:

* C4 zone pressure maintained at negative pressure with respect to C3 process room during
normal operation and transients; .

* Designed to maintain system exhaust safety function assuming single active component
failure;

* Redundant 100 percent capacity final filter assemblies with two stages of HEPA filters
prior to discharge to the atmosphere;

* Spark arrestors in each final filter assembly upstream of the HEPA filters;
* Four 100 percent capacity fans in C4 exhaust system;
* Manual actuated fire isolation valves between designated fire areas;
* VHD Exhaust system is designed to maintain a 125-ft/min (38.1-mrmin) face velocity

across a design basis glovebox breach. The design basis breach is equal to the maximum
credible glovebox breach;

* In -place HEPA filter testing capability in accordance with ASME N5 10 for the final
filtration assemblies; ; - I

* Each HEPA stage shall be field tested to have an efficiency of 99.95 percent (I E-4
analytical assumption);
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Fans can be powered from the normal (non-PSSC), standby (non-PSSC), emergency
(PSSC) or uninterurruptible power supplies (PSSC).

11.4.11.1.5 Emergency Generator Ventilation System

Additional design basis associated with'this PSSC is as follows:

* One 100 percent capacity air conditioning unit for each switchgear room;,
* One 100 percent capacity roof ventilator for engine room cooling during standby (engine

fan cools room during operation);'
Fans are powered from normal,(non-PSSC), standby (non-PSSC), and emergency (PSSC)
supplies;

* Remains operational after facility fires and design basis earthquakes and withstand the
effects of tornadoes

11.4.11.1.6 Emergency Control Room Air Conditioning System

. Maintain habitable environment in emergency control room
* Dual emergency control room air intakes with continuous monitoring for hazardous

chemicals
* Maintain'a positive pressure with respect to surrounding areas
i One 100 percent capacity (per control room) filtration assembly (using pre-filter, two

P-BEPA filter stages, and chemical filters) for control room air supply,
* In-place HEPA filter testing capability for HEPA filter assemblies in accordance with

4ANSI-N510;

* One 100 percent capacity (per control room) air handling unit;
* One 100 percent capacity exhaust fan and one 100 percent capacity booster fan;
* Each HEPA stage shall be field tested to have an efficiency of 99.95 percent
* Fans are powered from normal (non-PSSC), standby (non-PSSC), and emergency (PSSC)

supplies;
* Remains operational during and after facility fires and after design basis earthquakes and

withstand the effects oftornadoes'

11.4.11.1.7 High Depressurization Exhaust System

See C3 Confinement System above for additiofnal design basis associated with this PSSC.

11.4.11.1.8 ProcessCellExhaustSystem'.'T:

Additional design basis associated with this PSSC is' as follows:

* Redundant 100 percent capacity final filter assemblies with two stages of HEPA filters
prior to discharge to the atmosphere;* -::-' '

* Spark arrestors in each final filter assembly upstream of the HEPA filters;
* Each HEPA stage shall be field tes~ted to have an efficiency of 99.95 percent (I E-4.

analytical assumption);
* Manual fire-rated dampers between designated fire areas;
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* In-place HEPA filter testing capability in accordance with ASME N5 10 for the final
filtration assemblies;.

* Fans are powered from normal (non-PSSC), standby (non-PSSC), and emergency power
supplies (PSSC);

* Remains operational after facility fires and design basis earthquakes and withstands the
effects of tornadoes

* Two 100 percent capacity fans;
* Process Cell pressure is maintained at a negative pressure relative to atmosphere during

normal and transient operation;
* Designed to maintain system exhaust safety function assuming single active component

failure.

11.4.11.1.9 Supply Air System

Additional design basis associated with this PSSC is as follows:

* Provide supply air for emergency cooling;
* HEPA filter stages for building air supply for static confinement;
* Each HEPA stage shall be field tested to have an efficiency of 99.95 percent (IE-4

analytical assumption);

11.4.11.1.10 MIFFF Tornado Dampers

Additional design basis associated with this PSSC is as follows:

* Withstand the effects of design basis tornadoes;
* Remains operational after facility fires and design basis earthquakes

11.4.11.1.11 Offgas Treatment System

Additional design basis associated with this PSSC is as follows:

* Two stages of HEPA filters prior to discharge to the atmosphere;
* Each HEPA stage shall be field tested to have an efficiency of 99.95 percent (1E-4

analytical assumption);
* In-place HEPA filter testing capability in accordance with ASME N510 for the final

filtration assemblies;
* Final filters and ductwork remain structurally intact during and after design basis

earthquakes and withstand the effects of tornadoes.

11.4.11.2 Gloveboxes and Glovebox Pressure Controls

Gloveboxes are designed to provide a confinement barrier for hazardous material. They are
designed to remain functional during and after a design basis earthquake.
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Figure 11.4-2. Example of AP Confinement
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