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DUKE COGEMA
STONE & WEBSTER

Document Control Desk 27 January 2005
U.S. Nuclear Regulatory Commission DCS-NRC-000177
11545 Rockville Pike
Rockville, MD 20852-2738
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-

000168, 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-
000151, 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 Request for Additional
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 (UO;) 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 Request for 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 Request for Additional
Information

8) R.L.Sweigart (DCS) letter to Document Control Desk (NRC), DCS-NRC-
000175, dated 11 October 2004, Response to Request for 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
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U. S. Nuclear Regulatory Commission
DCS-NRC-000177

27 January 2005

Page 2

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,

£ 12 St
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 Sterling M. Franks, III, NNSA/SR
David A. Ayres, USNRC/RII Joseph G. Giitter, USNRC/HQ
Larry R. Barnes, DCS Peter S. Hastings, DCS

Timothy S. Barr, NNSA/CH Stewart L. Magruder, USNRC/HQ
Edward J. Brabazon, DCS Joseph Olencz, NNSA/HQ

James R. Cassidy, DCS Robert C. Pierson, USNRC/HQ
Vincent Chevalier, DCS Jack R. Strosnider, USNRC/HQ

Mosi Dayani, NNSA/CLT



Enclosure 1
Construction Authorization Request
January 2005 Update Instructions

Volume 1 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 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 (01/27/05) — 5.5-58 (01/27/05)

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) — 5A-56 (10/31/02)

Pages 5A-55 (01/27/05) - 5A-56 (10/31/02)

Pages 5A-67 (06/10/04) — 5A-68 (10/31/02)

Pages 5A-67 (01/27/05) — 5A-68 (10/31/02)




Volume 2 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 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)




Enclosure 2

Change Pages for Mixed Oxide Fuel Fabrication Facility
Construction Authorization Request

25 copies enclosed
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Table of Contents
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4.1.3 Project Services and Admmlstratlon Manager

The Prolect Servxces and Admmlstratton Manager 1s respon51b]e for managmgde51gn ofﬁce
security, document control, records management, and training functions. The minimum
qualifications for this position are a Bachelors degree (or equivalent), four years of téchnical or -
programmatic management expenence and two years of nuclear industry expenence ,

. 1
e

4.1.4 Procurement Manager

The Procurement Manager is responsrble for managmg the procurement process for equipment -’
and materials supporting the construction of the MFFF.. This position is responsible for * °
coordmatmg supplier evaluations, developmg procurement packages, and obtaining legal input *
and review of contract terms and condmons - The minimum quahﬁcatlons for this posmon area
Bache]ors degree (or equtvalent) and two years of related experience. o

4.1.5 Envnronment Safety and Health Manager.

The ES&H Manager is responsible for establlshment of top-level Pproj ect ES&H requlrements
and oversight of integration of ES&H requlrements 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 quahﬁcatlons for this position are a Bachelors
degree (or equrvalent) and four years of experience in ES&H or related dlsc1p]mes

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.. Durmg MFFF constructlon, this position will coordinate with SRS and other -

management personne] to support construction activities. The minimum quallﬁcatxons for thls
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 responsnble durmg de51gn for operablllty
reviews. During construction, this position is responsible for development and qualification of
operational processes, procedures operatlonal readiness and staff in preparation for startup .
testing and operations. The minimum quahﬁcatlons for this position are a Bachelors degree (or
equivalent) and four years of related experienice: ‘During the opérations phase, this position is
responsible for operation of the fac111ty, therefore, responsibilities and qualifications for this
position will be reestablished prior to initiation of facnhty operation. o

4.1.8 MFF F Llcensmg & Safety Analysrs Manager

The MFFF Llcensmg & Safety Analysrs Manager is responS1b1e for p]annmg 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 MFFF 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 desi gn; 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 MFFF 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.

© 4.19.1 MFFF Facility Design Function

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

‘nuclear, and safeguards and security design disciplines.
'41.9.2 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 desi gn of the software. needed to
operate the control systems for the MFFF. .

4.1.9.4 MFFF Procurement Engineering Function

The MFFR Procurement Engineering function is responsible for developing the detailed
design/build and fabrication procurement specifications for the MOX process and aqueous'
pohshm g equipment. : :

4.1.9.5 MFFF Manufacturing Design Function

The MFFF Manufacturing Design function is fesponsible 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 w1ll 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 contro]led 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 transportation, 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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Figure 4-1. DCS Functional Organizational Structure During Design and Construction’
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Irradiation, Packaging & Transpaortation, Project Controls, and Outreach
2 Al functions provide support to Construction Manager during construction
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those containing flammable, explosive, and reactive chemicals. Fires are also hypothesized to
occur in smmt‘ ¢ areas where fire accelerants may be present (e.g., combustible solvents). These -
arcas are limited to spmt‘c vessels containing solvents in the AP Solvent Recovery Cycle and

the AP Purification Cycle. Equipment hypothesized to operate at high tcmperaiurea also pn:sents
fire hazards. This equipment includes the following:

* Calcination furnace of the AP Oxalic Precipitation and ﬂiidﬁﬁnn Unit
* Electrol yzers of the AP Dissolution Units .

» Evaporators of the AP Acid Recovery Unit and the AP Dxahc Mother L:quur Recovery
Unit o

¢ Furnace of the MP Sintering Unit
*  Welder of the MP Cladding and Decontamination Unil

» Grinder of the MP Grinding Unit _
* Torches, heating plates, and evapuramm found in the AP/MP lahumtuf}r.

In the absence of controls, ﬂzmc areas are more susceptible to an internal fire event than other -
areas due to their inclusion of at least one of the three elements mcmsn.r}' and sufficient for the
development of a fire (i.e., fuel, oxygen, and appHcd heat). Additional information regarding the
locations of fire hazards thmughuut the MFFF is presmtn-d in Chapter 7. o

55224 Unmitlgaled Event Consequences

Unmitigated event radiological consequences are established for each of the identified hazard
events. These consequences are used tu'csm_l;:]iﬂ'_l_ the nc::d for the application of principal S§Cs. . ..

It is conservatively assumed that all of the material at risk within the firc arcais involvedinthe
fire. Fire areas are defined as areas that restrict the spread of fires such that they maybe '
modeled as individually isolated areas. Fire arcas are isolated through the use of fire barriers.

The radioactive material at risk within each fire area is provided in - The site fire
areas (defined in Chapter 7) and the radioactive material within each fire irea listed in Table
3.5-3b provide the basis for this radiological consequence analysis. Chaptcr'? also prowdes a
general discussion of the criteria and justification for containing fires within the fire areas.

55225 UnnﬂtlgatedEmlleelihnnd R I

| The Iﬂ:elihoud of occurrence uf untmugated ﬁre events was qualitatively and conservati vely .
assessed. All unmitigated event likelihoods were assumed to be Not Unlikely. Cunsaqumlly, no
postulated fires resulting from internally generated failures were screened due to likelihood

considerations. .

5.5.2.2.6 Safety Evaluation

This section presents information on event grouping, safety strategies, principal $SCs, and safety
function. The selection of event groupings for fire events is based on the potentially common
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radiological prevention and mitigation features afforded by specific fire areas, confinement
zones, and confinement types (e.g., 3013 canisters). Consequently, the following event
groupings are identified:

AP process cells
AP/MP C3 glovebox areas
C1 and/or C2 areas:
- 3013 canister
- 3013 transport cask
- Fuel rod
- MOX fuel transport cask
- Waste container
- Transfer container
- Final C4 HEPA filter
Outside the MOX Fuel Fabrication Building
# Facilitywide systems
» . Facility.

Table 5.5-12 presents a mapping of hazard assessment events to their respective groups. The
event representing the bounding unmitigated radiological consequence for each of the respective
event groups is identified. It should be noted that hazard assessment events bounded by the
event identified with the largest radiological consequence may require the same safety strategy
and analogous principal SSCs to satisfy the performance requirements of 10 CFR §70.61. In this
manner, fire events are ensured adequate protection.

The following sections describe the safety evaluation for the respective groupings of fire event
groups. Tables 5.5-13a and 5.5-14 summarize the principal SSCs and the safety function for the
facility worker, and the 10C and site worker, respectively. Table 5.5-13b summarizes the results
of the evaluation for the protection of the environment. Principal SSCs listed in Table 5.5-13b
are required only to make the event unlikely.

The FHA is part of the ISA and is an ongoing process during design. For a description of the
relationship between the FHA and the ISA, see Chapter 7.

5.5.2.2.6.1 AP Process Cells

Fires are postulated in the AP process cells due to the presence of solvents and other chemicals
with flash points that potentially could be exceeded. The AP process cell containing i
* in the largest radiological consequence and
is thereby taken as the bounding fire event for this event group. Although this cell contains
a fire was conservatively hypothesized to occur in this cell.

To reduce the risk to the [OC, site worker, facility worker, and the environment associated with
the fire events within the AP process cells, a safety strategy utilizing prevention features is
adopted. The principal 3SC identified to implement this safety strategy is the use of process cell

*Text removed under 10 CFR 2,390,
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the final C4 HEPA filters. E\rcnts assoczated w:th this e:vcnt t:.rpe are cnvcn:d in the other evenl
groups covered in this scctmn : TS R . :

Tn reduce the risk ln the facrllt}r workcr sm: wnrker lhe IDC and the enwmnmem associated
with the first event t:,fpe in this event gmup, prevention features are utilized. The principal SSC |
identified to implement this safety strategy is combustible loading controls. Combustible
loading controls are required to limit the quantltlcs of combustibles in the ﬁ]tcr area to ensure -
that the final C4 HEPA filters are not adverse!y tmpacted by a fire in the filter room.

The C3 confinement system provides defense-in-depth protection to mitigate the potential
consequences for the I0C, the site worker, and the environment.

55.2.264  Outside the MOX Fuel Fabt"it:atiﬂn-Building

Fires outside the MOX Fuel Fabrication Building, but on the MFFF site, could impact the MOX
structures containing radioactive material. To reduce the risk to the I0C, site worker, facility , ]
worker, and the environment assuctatcd with thcs:: postulated events, a safety strategy utilizing .
mitigation features is adopted. The pnnc:pa‘.l SSCs identified to 1mplemanl this safety strategy
are the MOX Fuel Fabrication Building structure, the Emergency Generator Building structure,
the waste transfer line, and the Emergency Control Room Air-Conditioning System. The safety:
function of the. M(}X Fuel Fabrication Building structure and the Emergency Generator Building
structure is to ensure that the structure is dts;gned to withstand external fires and protect .
principal SSCs and support systems.  [*Text removed under 10 CFR 2.300.]

‘L'he satety tunction of the Emergency Control Room A:r—
Conditioning System is to ensure habitable conditions for operalors

5 52.2.65 Fﬂﬂllt}“ ide Systems

Flre.s are postulated in facilitywide systems that contain or handle radioactive matcna] The
bounding radiological consequence for thls event is assoclalcd wﬂh lhl': pneumatm plpe
automatic transfer system : -

To reduce the risk to the fac:l:t}f wurkcr and environment associated w:th this event gmup,
safety strategy utilizing mitigation features is adopted. The principal SSCs identifiedto .. :
implement this safety strategy are facility worker action and combustible loading controls. The
safety function of the f; acility worker act:on pri [IClPEll SSC is to ensure that facility workers take
proper actions to limit radiological exposure as the result of fire. The sufety function of the
combustible Inadmg controls is to limit the quzmt:t;.r of combustibles in a fire area mntmmng a
pneumatic system toen sure tha this system is nut adverscljr :mpacted bya f' ire. -

Due to the low consequences of this event, no pnnmpa] SSCs: an: required to pn:utoct the IOC and |
site worker. However, the C3 confinement system and the C2 confinement system passive
boundary provide defense-in-depth protection for the I0C, site worker, and the environment. |

5.5.2.2.6.6 Facility
Fires that may propagate from one ﬁre area m anmht:r or thm may enmmpnss thc entire facility

havc been postulated. To reduce the risk to the 10C, site worker, facility worker and the
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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:

e Administrative controls associated with isolation of power to the electrolzer when the
electrolyzer is drained
e 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
e Polytetrafluroethylene insulator (PTFE)
o Provides insulation/separation between the cathode and anode structures
o Provides insulation/separation between the anode and the ground
e 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.

e 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 I0C, 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 ___,.Lhoad 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:
e Possible damage to handled loads, resulting in dlspersal of radioactive and/or chemical

materials

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

o Possible damage to process equipment or structures relied on for safety.
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The extent and magnitude of the damage depends on several vanahles such as handlmg height,
~ load weight, and load rigidity.

5.5.2.3.2 Causes
Causes identified for load handling events at the M.FFF buu]dmgs mciudc the fotlomng

» Failure of handling equipment to lift or support the ioad
Failure to follow desi gnated load paths
* Toppling of loads. Ch

55233 Speclﬁclmatlnns o

Load handling events are hypothesized to occur hoth inside and outside of glovebuxcs andi in (22
areas 'where loads may be lifted or moved during both nanna! operations and potential -
maintenance activities. These events could also occur in the AP process cells. Finally, load
handling events are also hypothesized to occur outside the

[*Text removed under 10 CFR 2.390.]

5.5.2.3.4 . Unmitigated Event Consequences

Unuuugﬁted event radiological consequences have been established for load handling events
identified in the hazard assessment. These consequences were used to establish the need for the

apphcauon of pnnmpal S5Cs.
5.5.2 3.5 Unmiligaied Event Liknljhantl

The llkehhund of occurrence of unmitigated ]oad handling events was quahtau vel}' and .
conservatively assessed: -all unmitigated event likelihoods were assumed to be Not Unhkcly
Consequently, no postulated internally generated failures were screened due to likelihood
considerations, _
5523.6 SafetyEvaluation = = = '’
This section presents information on event g:mupmg, safety strategies, principal SSCs, and safcty
function.. The selection of the event groupings for load handling events is based on the '
confinement area and confinement type utilized, if applicable. Thus, within the C1 and/or C2
confinement areas, 3013 canisters, 3013 transpnrt casks, fuel rods, MOX fuel transport casks,
waste containers, transfer containers, and final C4 HEPA filters are identified as event groups.. . .
An additional event group has been identified to re:pmsent an tmpact that could potenua]ly affect
multiple conf' nement areas or l}rpe.s 'Ihr:. cvcnt g;mup names are as fnlluws -
. APpmcaess cells Lt
e AP/MP C3 glovebox areas
e Cl and/or C2 areas:
- 3013 canister =
- 3013 transport cask
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- Fuelrod

- MOX fuel transport cask

- Waste container

- Transfer container

- Final C4 HEPA filter

C4 confinement

Qutside the MOX Fuel Fabrication Building
Facilitywide.

[*Text removed under 10 CFR 2.300.] 5.

For each event group, the event representing the bounding unmitigated radiclogical consequence
was identified. It should be noted that hazard assessment events bounded by the event identified
with the largest radiological consequence may require the same safety strategy and analogous
principal SSCs to satisfy the performance requirements of 10 CFR §70.61. In this manner, load
handling events are ensured adequate protection.

The following sections describe the safety evaluation for the respective load handling event
groups. Tables 5.5-16a and 5.5-17 summarize the results of the evaluation for the facility
worker, and the I0C and site worker, respectively. Table 5.5-16b summarizes the results of the
evaluation for the protection of the environment. Principal SSCs listed in Table 5.5-16b are
required only to make the hypothesized event unlikely.

£.52.3.6.1 AP Process Cells

A load handling event is postulated within the AP process cells. The event with the bounding
radiological consequences for this event group has been identified to occur within the AP cell
containing he resulting load handling event is postulated to
result ina and subsequent release

The vessels contained in this process cell are assumed to be impacted by either a lifting
device or a lifted load causing their contents to drop/spill to the floor.

T
[*Text removed under 10 CFR 2.390.]

To reduce the risk to the site worker, the 10C, the facility worker, and the environment
associated with this postulated event group, a safety strategy utilizing mitigation features is
adopted. The principal SSCs identified to implement this safety strategy are the process cell for
the facility worker and the process cell exhaust system for the site worker, the 10C, and the
environment. The safety function of the process cell is to contain fluid leaks (e.g., through the
use of drip trays) within the process cells. The safety function for the process cell exhaust system
is to ensure that a negative pressure exists between the process cell areas and the C2 area and to
ensure that the process cell exhaust is effectively filtered. Process cell entry controls are also
identified as a principal SSC for the facility worker. The safety function of the process cell entry
controls is to prevent the entry of personnel into process cells during normal operations, thus no
load handling occurs in a process cell during normal operations. Additionally, process cell entry
controls ensure that facility workers do not receive a radiological exposure in excess of limits
while performing maintenance in the AP process cells.

The C2 confinement system passive boundary provides defense in depth protection for the I0C,
the site worker, and the environment.
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55.2.3.64  C4 Confinemiént

Load handling events are postulated within AP/MP gloveboxes without impacting the glovebox.
These load handling events represent a set of off-normal conditions in which spills, leaks, etc.,
introduce radioactive material into the glovebox environment but do not result in a challenge to
the static confinement of the glovebox. The event identified with the bounding radm]oglcal _
cunscqucnccs m\rolvcs thc spill of unpohshcd plut{mlum pnwdcr :rlsldc a glovcbnx o, ‘

To mducc the risk t0 :he site worker, thr: IOC thc faclhty wnrker, and the environment
associated with this event group, a safety strategy utlhzmg mitigation features is adupted “The
principal SSC identified to implement this safety strategy is the C4 confinement system. The
safety function of the C4 confinement system is to ensure that C4 exhaust is effectively filtered.
The C4 confinement system also functions to maintain a negative g[uvebax pressure dlfferenual :
between the glovebox and the interfacing system. '

The C3 confinement system pmwdcs defanswn depth pmtcctmn to the 10C, the site wnrktr, - |
and the envlr{:-nment '

5.5.2.3.6.5 Du tsidr: the M'DX F uel Fnbrlcaﬁon Bmldmg

A load handlmg event is pﬂS'lulB'lﬂd outSIde the MDX Fuel Fabrication Bu:ldm g. The buundmg o
radiological event identified for this event group is a'load handling event mvulvmg ’
[*Text removed under 10 CFR 2.390.] -

To reduce the risk to the IOC, the site worker, facility worker, and the environment, a safety
strategy ufilizing prevention features is adopted. The principal SSC identified to implement this
safety strat egy is the waste transfer line. The safety function of the waste transfer line is to
_ensure that it is protected from activities taking place outside the MOX Fuel F abncatmn
Building. - -

5.52.3.6.6  Facilitywide

_This event group represents load handlmg events in which heavy loads or load hand]mg
equipment damages pri nmpal structures or pnmary ‘confinement boundaries of the MOX FueI
Fabrication Building or causes damagc to'the confinement types dlscussed in Section 5.5.2.3.6. .

To reduce the risk to the I0OC, site worker, facility worker, 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 MOX Fuel Fabrication Building
structures and material handling controls. The safety function of the MOX Fuel Fabrication
Building structures is to ensure that structures are qualified for load drops that could potentially
impact radioactive material. The safety functmn of the material handling controls is to prevent
load handhng events that cmﬂd bmach pnmary cnnﬁnnmcnts

5.5.2. 3 7 Mlt:gated Ew:nt Cunsequences

Mitigated event consequences for the bounding radmlugwal laad handlm g ew:nt are addrcsscd in
Section 5.5.3. e e .
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5.5.2.3.8 Mitigated Event Likelihood
The likelihood of mitigated events is discussed in Section 5.5.4.
5.5.2.3.9 Comparison to 10 CFR §70.61 Requirements

The SA evaluates a comprehensive list of load handling events. Based on the results of the
bounding consequence analysis and the effective application of the principal SSCs identified in
Section 5.5.2.3.6, the risks from load handling events satisfy the performance requirements of
10 CFR §70.61.

5.5.2.4 Explosion Evenls
5.5.2.4.1 General Discussion

Explosive events within the MFFF could result from the presence of potentially explosive

mixtures [*Text removed under 10 CFR 2.390.]
, steamn over-pressurizations,

and other potential over-pressurization events. These explosionfoverpressurization events could
either directly or indirectly involve radioactive material (i.e., an explosion may occur in a tank
containing radioactive material or in a surrounding tank; which may impact the radioactive
material). These events have the potential to release radioactive material and to damage nearby
equipment relied on for safety. The major consequences of explosive events are as follows:

Release of nuclear materials or chemicals to the environment
Damage to a confinement boundary

Damage to equipment contributing to dynamic confinement
Loss of subcritical conditions

Damage to civil structures

Damage to other principal SSCs.

These explosion/overpressurization events are postulated to occur inside the MOX Fuel :
Fabrication Building from process operations, outside the MOX Fuel Fabrication Building from
nearby support facilities and the storage of chemicals on the MFFF site, and from laboratory
operations.

55.24.2 Causes

[*Text removed under 10 CFR 2.390.]
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[*Text removed under 10 CFR 2.390.]

5.52.4.6.2 Steam Explosion

[*Text removed under 10 CFR 2.300.]

To reduce the risk to the IOC, site worker, facility worker, and the environment associated with |
this postul ated explusmn group, a safety st.rategy ut:l:zmg pre»'cntmn features is adopted. The
principal $SC identified to implement this safety strategy is the process safety control subsystem.
The safety function of the process safety control subsystem is to ensure

[*Tex‘t removed under 10 CFR 2.390.]

55.24 6.3 Radmlysm Induced Ex]_:lloswu

“Within l]‘l{: MIFFF processes, h}rdmgcn is gcnerated as a result of radm]ys:s of water or other
hydrogenous materials. Radiolysis occurs mainly within the AP process where materials in
process equipment are exposed to radiation fields and hydmgen is released. Radiolysis may also
occur in other locdtions where waste and byproducts (e.g., contaminated organic waste or '
: nrganic-additivi:—hea:ing scraps) are contained in closed containers. If not removed, the
hydmgen can accurnulate and pmsem an explosion hazard.

'I'n reduce the risk to the IDC gite worker famhty worker, and the enwmnment asmated with I
this postulated explosion group, a safety strategy utilizing prevention features is adopted. The
principal SSCs identified to tmp]cment this safety strategy are the offgas treatment system and
dilution air provided by the mst.rumem air system. In addition, waste containers {utilized to
transfer contaminated organic waste, organic-additive-bearing scraps in closed containers, and
other l1qu1d waste) are designated as principal SSCs for protection of the site worker, facility -
worker, and the environment. The safety function of the instrument air system is to provide
sufficient scavenging air to dilute the hydrogen generated during radiolysis such that explnswe
concentrations of hydrogen do not occur. See Section 11.9 for additional details. The safety
function of the n::-ffgas treatment system is to provide an exhaust path for the removal of this
diluted hydrogen gas in process vessels. The safety function of the waste containers is to ensure -
that hydrogen buildup in excess ofcxploswe limits docs not occur while providing uppn:-pnats
cent‘nement of radioactive matena] . .

5524.64 HhN Expluswn

Hydruxy]ammc nitrate (HAN) and nitric acld are uscd in the AP pmccss to sl‘.np plumnlum from
the solvent.after removal of americium, gallium, and other impurities at the extraction step.
Hydrazineé nitrate is used in conjunction with HAN to impede the HAN reaction with nitrous acid
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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 I
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

e 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°C
HNO; <6M
HAN <25M
NoH,4 >0.10M

Pu Not limited

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

e The sgstem is insensitive to nitrous acid from concentrations ranging from 1x10™ to
1x10™° M. That is, the system is stable for all credible nitrous acid concentrations in the
aqueous phase.

e 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.

e 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 1x10™* M,
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* to III (e.g., pulse column PULS3000 of the purification cycle), a preventative safety strategy is

" and chemical safety controls. The safety function of the process safety control subsystem is to

e For temperature and hydrazine concentration at their respectrve design basis values, the
- system is stable for all HAN concentrations as long as the mtnc acid concentratlon is less
than73M . : LY e T : .

The prmcrpal SSCs that are 1mp1emented 1nto the MFFF desrgn to preclude the’ autocatalytrc
reaction of HAN wrth nitrous acrd are represented by two cases:

LI

o Process vessels contammg HAN and hydrazme mtrate w1thout addmon of NOx,
° Process vessles contammg HAN and hydrazme mtrate wrth addmon of NOX

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

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

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 contalmng 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 NOy 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 concentratlons of the reagents introduced into these vessels and the
vent size of these vessels.
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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 flammable/explosive 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 not'exceed 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 buxldup of
vapors does not occur.

5.5.24.6.7 TBP - Nitrate (Red Qils) 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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The Chapter 8 chemical consequence analysis includes releases of nitric acid at elevated
temperatures from the AP process. Since these chemical releases are accompanied by a release
of radioactive material, the previously discussed principal SSCs that protect the facility worker
from radioactive material releases also provide pmtr:ctmn fur chamma! releases. Thus, no
additional principal SSCs are required for these events,’ . '

Dinitrogen tetroxide is stored in the Reagents Pm::esmng Building in liquefied form and passes
through a vaporizer, also located in the Reagents Pmcessmg Building, where it is converted to
gaseous nitrogen dioxide and other NOx gases prior to entry into the aqueous polishing area:
Under normal operations, these gases are reacted with the hydrazine, HAN, and hydrazoic acid
that are present with plutonium nitrate in the oxidation column of the Purification Cycle of the
Aqueous Polishing process. If these gases or the unreacted nitrogen dioxide/dinitrogen tetroxide
gases arc released from the stack the cunsequun—::es to ﬂll pﬂtenllal recepturs are acce;:ltnble (no
offgas treatment assumed). - -

However, if the process fails (e.g., the flow of plutonium nitrate with hydrazine, HAN, and
hydrazoic acid is abnormally terminated to the oxidation column) ‘and/or the nitrogen ©
-:lmx:df:fdlmlrugen tetroxide supphcd to thc uxldatmn column flows at an abnormally hlgh ratf:, o
then there is the potential for chemical conseguences associated with the release of these gases - )
that may have come into contact with licensed materials to be unacceptable to the site worker.

To reduce the risk to the site worker, a safety strategy utilizing mitigation features is adopted.

The principal S5C identified to 1mpIcm¢nt this safety strategy is the process sat‘ety control |
subsystem. The safety functlnn of the process safety control subsystem is to ensure the flow of
nitrogen dmxldddlmtroge:n tetroxide is lumted (e.g., b}r active flow cuntmls) to'the uxldatmn
column such that chemmal cunscquences tu the 51te W urker are aoc:f.'ptable

Firesinthe - could result in unacceptable chemical consequence to the facility
worker and the site worker. To reduce the risk to these receptors, a safety strategy utilizing
mitigation features is adopted. The principal SSCs identified to implement this safety strategy -
are combustible loading controls and facthty wnrkar action. The safety function of the facility
worker action principal SSC is to ensure ‘that facility Workers take proper actions to limit
chemical consequences as a result of a fire. The safety function of combustible loading controls
is to limit the quantity of combustibles in the secured warehouse to ensure that any fire that may

occur will not encompass [*Text removed under 10 CFR 2.390.] -

Any additional chemical impacts created by this event group are similar to those discussed in
Sections 5.5.2. ID 6.1 and 5.5.2.10.6. 2. TabIe 3,9~ 24 summanzes lhc chemical event gmupmgs
principal SSCs, and associated safety functions.
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Although not required to limit the chemical consequences of a leak to satisfy the requirements of
10 CFR §70.61, 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 (Iess than intermediate)
established by 10 CFR §70.61.

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 IOC, 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:

o Small quantities of material at risk

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

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

¢ Liquid-liquid interfaces where mass transfer rates are small

e 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 5.5-13a. Fire Eﬁen_@ - Summary of Principal SSCs - Facility Worker (continued)

Event Group Principal SSC - - " Safety Function
Cl and/or C2 Areas - '|Combustible Loading -, . |Limit the quantity of combustibles in a fire
Transfer Container Controls . - --|area camaining transfer containers to ensure.
Do B that the containers are not adversely impacted
; | by a fire. ' )
C1 and/or C2 Areas - Final Cﬂmbushh‘.lc Luadmg " |Limit the quantity of combustibles in the
C4 HEPA Filter Cﬂntrols . |filter area to ensure that the final C4 HEPA
: e ’ : ";':F U filters are not ndv:rscly impacted by a fire in
: _ o e e ~ |the filter room. - - -
Outside MOX Fuel MOX Fuel Fabrication - |Maintain s.tructuml integrity and prevent
Fabrication Building |Building Structure’ damage to internal $SCs from external fires.
E ' |Emergency Generator Maintain structural integrity and prevent
Building Structure , damage to internal S5Cs from fires external

to the structure.

Emergency Control Room

|Air Conditioning System

Ensure habitable conditions for operators

[*Text removed under 10 CFR 2.390.]

Facilitywide Systems

Fncilitj Worker Action

|

Ensure that facility workers take proper
actions to limit radiological exposure.

Controls

- Combushble. I.oadmg Limit the quantity of combustibles in a fire- - |
Controls - - |area cantmnmg a pneumatic system to ensure
' ' : that this system is not adversely impacted by
. a fire.
Facility Fire Barriers Contain fires within a single fire area
Facility Worker Action Ensure that facility workers take proper-
S . oy actions to limit radiological exposure.
AP Electrolyzer Maintenance Activity Isolation of power to the electrolyzer when

the electrolyzer is drained

Process Safety Cuntml
Subsystem - . ¢,

““|that could result in arcing or other imparting

Monitor the electrolyzer for electrical faults

of electrical energy with the risk of titanivm *| -
fire '

Smtered Ellicun mtnde
barrier .. C o

Ph}-‘éically separate cathode from anode

E‘ulytetraﬂ;:rqet‘t_:y__lap:_
insulator

Provide insulation/separation between anode
and cathode and between anode and the
ground

Guide slesves

Provide insulation between the anode and the
shell

Electrolyzer structure

Withstand turbulent flow, not induce vibrations
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Table 5.5-13b. Summdry 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 ar

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.
C1 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.

C1 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.

Cl1 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.

MFFF Construction Authorization Request

Docket No. 070-03098

Revision: 06/10/04
Page: 5.5-120



Table 5.5- 13h Summar:, ul‘Principnl SSCsfor E Emlronmental Protection From Fire

Controls =~ "}

o Events (continued)
' _Event Group . " Principal SSC .~ - Safety Function
CI andfor C2 Areas - “|None Re,quir'ed e N/A
Waste Container } _ _ -
Cl andfor C2 Areas - =~ Cumbusliblc Loadlng Limit the quantity of combustibles in a fire
Transfer Container Cumrols ' |area containing transfer containers to
IR ensure that the containers are not adversely
. N R . |impacted by a fire.
Cl andfor C2 Areas -  [Combustible Loading Limit the quantity of combustibles in the
Final C4 HEPA Filter _ |Controls. -, [ filter area to ensure that the C4 final HEPA
T filters are not impacted by a filter room fire.
Outside MOX Fuel MOX Fuel Fabrication Maintain structural integrity and prevent -
Fabrication Building " |Building Structure . 7" damage to internal S5Cs from external
' o .| fires.
. |Emergency Generatur . |Maintain structural integrity and prevent
” Bu:ldmg Struetun: - |damage to internal SSCs from fires external
: tel ' to the structure.
Emergency Control Room Ensure habitable conditions for operators
5 - Air Conditioning System
: . " : [*Text removed under 10 CFR 2.300,
Facility Wide Systems Combusuble l.oadmg Limit the quantity of combustibles in areas
C - . ., |Conmtrols == . % containing the pneumatic transfer system to
; ensure this system is not adversely
_ : _ s impacted
Facility Fire Barriers -~ Contain fires within a single fire area
AP Electrolyzer - Maintenance A:tmly ‘| Isolation of power to the electrolyzer when

the electrolyzer is drained

 [Process Sat'ety Cnnlrnt

Subsystem

" |of titanium fire -

Monitor the electrolyzer for electrical faults
that could result in arcing or other
imparting of electrical energy wnh the nsk

Smte:red 5:11::nn Illu'ld.&- bame:r

Physwa]]y separate -:athodo. from anode

_ Polytelmﬂuroeth}-lene

msulator SRR
EENTR L e

Provide 1nsulat|pn.-’se.p3ral10n between
anode and cathode and between anode and
the ground ;

Guide slee.\rcs - e emi ua

.\Provide insulation between the anode and -

the shell

Electrolyzer structure

Withstand turbulent flow, not induce vibrations
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Table 5.5-14. Fire Event - Summary of Principal SSCs - IOC and Site Worker

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.
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. :
C1 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.

C1 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.
C1 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
area containing MOX fuel transport casks to

Controls

ensure that the cask design basis fire is not
exceeded.
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Table 5.5- 14 Flre Even't Summary ol' Pnnclpal SSCS IDC and S:te Wurker

_ {Eol_l_lmuu:d}

Event Gmup

I‘nnclpal SSC

__ Safety Funclion

Cland/or C2 Areas -
Waste Container

None Required
P

A

Cl and/or C3 Areas -

Limit the quantity of combustibles ina fire

Combusublt: Lauadmg .
Transfer Container Controls” ! _* |area containing transfer containers to ensure

' +b ... |that the containers are not adversely .

. . |mpm:tad by fire o
C! and/or C2 Areas - Combustible Loadmg ~ |Limit the quantities of com’bushbles in the _
‘|Final C4 HEPA Filter ...  |Controls™ -~ ™ ¢+, |filter area to ensure that the C4 final HEPA -

; - .7 |filters are not :mpm:t::d by a filter room fire.
QOutside MOX Fuel . _ [*Tex‘t removed under 1'EI CFR 2. 390
Fabrication Building Emergency Control Room Ensurc habitable ﬂundltmns fi or o;k:mmrs

- -|Air Conditioning System~ .| -~ . D
MOX Fuel Fabrication Maintain sm_.tc;gral integrity and prevem
Building Structure .. - |damage to internal SSCs from external fires.

Emergency Generator

. |Maintain structural integrity and prevent

Building Structure, damage to internal S5Cs from i' rcs cxtemal
' ' of to the slructun: ' .
t i .
Faeilitywide Systems None Required N/A

Contain fires within a single fire area

Facility Fire Barriers -
AP Electrolyzer Maintenance’ ﬁctwn}r "7 7 |Isolation of power to the electrol yzer when
Controls |the electrolyzer is drained
Process Safety Cnnttul |Monitor the elcv.j:trnl yzer for cltcu'ica_l faults
Su'bsystem that could result in arcing or other imparting
- o Jof electrical l:nc:rg}r with the risk of titanium
1 o e
Sintered silicon nitride ... |Physically s:]iuarate cathode from anode |
barrer
Polytetrafl uroether'ne Provide insulation/separation between anode
insulator and cathode and between anode and the
ground
Guide sleeves Provide insulation between the ancde and
the shell
, Electrolyzer structure Withstand turbulent flow, not induce vibrations
*Required for I0C only
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Table 5.5-15. Mapping of Hazard Assessment Events to Load Handling Event Groups

Cask :

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
Cl1 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

C1 and/or C2 Areas —

Load Handling Events in the

AS-7%, AS-9*,RD-10

Fuel Rod C2 areas involving fuel rods.
C1 and/or C2 Areas - Load Handling Event AS-14*
MOX Fuel Transport involving MOX Fuel Cask
Cask
Cl1 and/or C2 Areas - Loading Handling events in | AS-12*, MA-11, RC-15, WH-8
Waste Container the C2 areas involving
Waste Containers
C1 and/or C2 Areas— | Load Handling Events in the | FW-20*
Transfer Containers C2 areas involving Transfer
Containers
C1 and/or C2 Areas - Load Handling Events HV-15*
Final C4 HEPA Filter | involving the final C4
HEPA filters
CA4 Confinement Leaks or spills withina 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 As;s()c.iﬁat‘éd Safety Functions for all Receptors for
the Explosnon Event Type (contmued)

~

Exploéion Group - - Prmcnpal SSC . RN Safety Function

HAN Explosion - |Chemical Safety Control -~ |Ensure concentrations of HAN, hydrazine
" i {nitrate, and hydrazoic acid are controlled

[Process vessels ! [to within safety limits

;;r:ltraalzriﬁ]fn itrate tvn::h Offgas Treatn}ent Systcfyl : -! Provide an exhaust path for the removal

NO, addition] . . L of gases in process vessels

Hydrogen Peroxide © (Chemical Safety Control” " |Ensure that explosive concentrations of
' Lo “iv. - thydrogen peroxide do not occur
Solvent Explosion - |Process Safety Control . - "|Ensure the temperature of solutions
o ~ [Subsystem . - . |containing solvents is limited to

- [temperatures within safety limits

Process Cell Fire Prevention, |Ensure that fires in process cells are
Features .. ._i|highly unlikely :

Offgas Treatment System - , [Provide an exhaust path for the removal
> - - 7 e of gases in process vessels

TBP - Nltrate (Red Offgas Treatment System  :[Provide an exhaust path for aqueous
Oil) Exploswn S I .. . 7.7 i |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 .~ . s ., |containing organic is restricted to

. '_ « ' !|temperatures within safety limits in order
" -« . |to limit the rate of energy generation.

"1 IEnsure that the design basis heatup rate is
-~ =« ..|not exceeded - -

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

MFFF Construction Authorization Request ‘ . Revision: 01/27/05 |
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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
A 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-
Pressurization

Pressure Vessel Controls

Ensure primary confinements are
protected from the impact of pressure
vessel failures (bulk gas, breathing air,
service air and instrument air systems)

Hydrazoic Acid
Explosion

Chemical Safety Control

Ensure the proper concentration of
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
Subsystem

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

MFFF Construction Authorization Request
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_Table 5.5-24. Principal SSCs and their Safety Functions for the - -

Chemical Event Type"
Event Grou p - Principal S§Cs — - . Safety Function
Events involving - | Emergency Control - -~ | Ensure habitable conditions for operators
only hazardous. | Room Air Conditioning - | "' - - :
chemicals not System o
produced from
licensed material _
Events involving Process Cell Entry Prevent the entry of personnel into process cells
only hazardous Controls ' during normal operations o
chm"f:ﬂls produced Ensure that workers do not receive a chemical
from licensed SRR G T SRRV A RARTAL,
mateial consequence in excess oI'_ limits while
performing maintenance in the AP process cells
Facility Worker Action | Ensure that facility workers take proper actions
' to limit chemical consequences for leaks
occurring in C3 ventilated areas =
A C4 Confinement System | Contain a chemical release within a glovebox
and provide an exhaust path for removal of the
: chemical vapors - M
Events involving See SSCs proposed for | N/A
hazardous chemicals | other event types
and radioactive
material~
Process Safety Control | Ensure the flow rate of nitrogen dioxide/
Subsystem dinitrogen tetroxide is limited to the oxidation
_ column of the purification cycle
Combustible Loading Limit the quantity of combustibles in the
Controls secured warchouse to ensure that any fire that
may occur will not encompass
[Text removed under 10 CFR 2.390.]
Facility Worker Action | Ensure that facility workers take proper actions

to limit chemical consequences
[*Text removed under 10 CFR 2.390.] J
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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

AP-46

RC-2

RC-11

AS-3

SF-13

AS-4
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Table 5.6-1. MFFF f’rincipal SS-Cs.(contirruerJ) -

Principal SSC -

- |Safety Function

[
AN £

SA Design Basis
“‘,Referenee' B

Combustible Loading
Controls*

Limit the quantities of combustibles in
the filter area to'ensure that the C4 final

HEPA filters are not adversely 1mpacted
by a filter room fire - -~ - .

Limit the quantity of combustrbles in ﬁre
areas containing a storage glovebox and
the secured warehouse such that any fire
that may occur will not encompass a
large fraction of the stored radlologrcal
material.

Limit the quantity of combustlbles ina
fire area containing 3013 canisters to

ensure that the canisters are not adversely '

impacted by a fire

Limit the quantity of combustlbles ina |

fire area containing 3013 transport casks .
to ensure that the cask’'design basrs fire is
not exceeded

{Limit the quantity of combustlbles ina

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 desrgn basrs
fire is not exceeded" A -

Limit the quantity of combustrbles ina -
fire area containing transfer containers to’
ensure that the containers are not . _
adversely impacted by afire = -~ -

Limit the quantity of co’mbusltiblesq in. -
areas containing the prie'ifmatre transfer

adversely 1mpacted Besars o

5.6.2.2

Criticality Control

Prevent cntrcalrty events .. . S

64

Double-Walled Pipe

Prevent leaks from pipes contammg
process fluids from leakmg mto C3 areas

<1187

Electrolyzer structure

Withstand turbulent flow not mduce
vibrations

! e e e
I

© 552
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Table 5.6-1. MFFF Principal SSCs (continued)

Principal SSC

Safety Function

SA Design Basis
Reference

Emergency AC PoWer
System

Provide AC power to emergency DC
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

11.5.7

Emergency Control
Room-Air-Conditioning
System

Ensure habitable conditions for operators

114.11

Emergency Control
System

Provide controls for high depressurization
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

11.6.7

MFFF Construction Authorization Request
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Table 5.6-1: MFFF Princlpal 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 (‘A conﬁnement
system .. Lo -
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 i
Provrde DC power for emergency
generator venulatxon system - .
Provide DC power to Process Cell
Exhaust System e e
Emergency Generator  |Maintain structural mtegrlty and prevent 11.1.7
Building Structure damage to internal SSCs from external
fires, external explosions, earthquakes, -
extreme winds, tornadoes, missiles, rain,
and snow and ice loadings 7
Emergency Generator .  [Provide emergency dresel generator 11.4.11
Ventilation System ventilation LS
Emergency Diesel Provide emergency dxesel _generator fuel ‘, 115
Generator Fuel Oil oil for the emergency dxesels
-|System ~ e
Facility Worker Action* |Ensure that facility worker takes proper . 5.6.2.6
. action to limit chemxcal and radrologxcal
, exposure N
Facility Worker " |Ensure that facility workers take proper- - 5.6.2.9
Controls* actions prior to bag-out operatlons to T
' limit radiological exposure. - B e g
Ensure that facility workers take proper - 5.629 |
actions during maintenance activities to -
_ limit radiological ¢ exposure L -
Fire Barriers Contain fires within a smgle fue area “ 753
Fire Detection and Support fire barriers as necessary . . 0753
Suppression co s -

[

- MFFF Construction Authorization Request
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Table 5.6-1. MFFF Principal S5Cs (continued)

Principal S5C Safety Function SA Design Basis
Reference
Fluid Transport Systems |Ensure that vessels, tanks, and piping are 11.8.7
designed to prevent process deviations
from creating over-pressunization events
Withstand as necessary the effects of the 11.8.7
DEE such that confinement of
radionuclides is maintained
Glovebox Maintain confinement integrity for design 11.4.11
basis impacts
Glovebox Pressure Maintain glovebox pressure within design 11.4.11
Controls limits
Guide Sleeves Provide insulation between anode and shell 5.5.2
Hazardous Material Ensure that the quantity of delivered 56.2.8

Delivery Controls*

hazardous material and its proximity to
the MOX Fuel Fabrication Building
structure, Emergency Generator Building

controlled to within the bounds of the
values used to demonstrate that the
consequences of outside explosions are
acceptable.

structure, and the [*Text removed und e} 10 CFR 2.390.]

Instrurnent Air System  |Provide sufficient scavenging airflow to 11.9.5
{Scavenging Air) dilute the hydrogen produced by
radiolysis such that an explosive
condition does not cccur
Laboratory Material Minimize quantities of hazardous 5.6.2.7
Controls* chemicals in the laboratory
Minimize quantities of radicactive 5.6.2.7
materials in the laboratory
Maintenance Activity  |Isolation of power to the electrolyzer 5.6.2.10
Controls when the electrolyzer is drained
Material Handling Ensure proper handling of primary 5.6.2.3

Contrals*

confinement types outside of gloveboxes

Ensure that design basis lift heights of
Iprimary confinement types (3013
canister, 3013 transport cask, MOX fuel
transport cask, and transfer containers)
are not exceeded

Prevent load handling activities that
could potentially lead to a breach in the

final C4 HEPA filters

MFFF Construction Authorization Request
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Tab]e 5.6-1: MFFF Principal SSCs (continued)

Principal SSC

s Safet_y Fm_lctxon

: SADesngn Basxs'
| Reference

Material Handling © = . -
Controls*

. |inside the glovebox that could exceed the

Prevent impacts to the glovebox during EE

normal operations from loads outside or

glovebox desxgn basxs

- |Prevent potential overpressunzahon of _
the reusable plutonium oxide cans, due to|
rad101ys1s or oxidation of Pu (IIT) oxalate, o

and its subsequent 1mpact to the glovebox

- |Prevent load handling events that could -

breach pnmary conﬁnemcnts

5.6.2.3

Material Handling. - -
Equipment o

Limit damage to fuel rods/assembhes o
during handlmg operatxons L

Prevent impacts to the glovebox through
the use of engineered equipment

11.7.7 -

Material Maintenance *
and Surveillance

Programs*

Detect and limit the damage resulting
fromcorrosion i . .o
, .

P
‘

56.24

MFFF Iomado Dampers

Protect MFFF ventilation systems from < " ~
differential pressure effects of the tornado]| -

11.4.11

Missile Barriers

Protect MOX Fuel Fabrication Building
and Emergency Generator Building
internal SSCs from damage caused by |
tomado— or wind-driven missiles

11.1.7

MOX Fuel Fabrication
Building Structure
(including vent stack)

.

Mamtam structural integrity and prevent |-

damage to internal SSCs from external
fires, external explosions, earthquakes,
extreme winds, tornadoes, missiles, rain,
and snow and ice loadings

.- | Withstand the effects of load drops that

. |material

could potentially impact radiological

. 1113

MOX Fuel Transport
Cask

. Wlthstand the desxgn basxs ﬁre wnhout 1

breachmg DRACENS

LA A

Withstand the effects of des:gn basns
drops without release of radnoacnve S
|materialt. - oo o o

T114.11

Offgas Treatment §ystem

|of gases in process vesse]s -

Provide an exhaust path for the removal -

11411

MEFF Construction Authorization Request
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Table 5.6-1. MFFF Principal SSCs (continued)

Principal SSC Safety Function SA Design Basis
Reference

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

vessels, thereby providing a mechanism

for heat removal

Provide venting of vessels/equipment that 8.5and 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 55.2

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 7.53
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
Subsystem

Systemn design basis
providedin 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

MFFF Construction Authorization Request
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Table 5.6-1. MFFF Principal SSCs (continued)

Principal SSC

|Safety Function

. SA Design Basis -

. Reference

Process Safety Control
Subsystem (continued)

Control the ﬂowratc mto the oxxdanon .
column ST ‘ :

85

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

235

* [Limit the residence time of organics in
-|process vessels conta:mng oxidizing

agents and potentlally exposed to high

|temperatures and in radxatxon ﬁelds

: 8.5

Ensure the temperature of solutlons
potentially containing hydrazoic acid is
limited to prevent an explosive
concentration of hydrazmc ac1d from
developing _

85

Limit and control condmons under which
dxy-outcanoccur S

85

Ensure the tcmpcratm‘e of solutxons

: potentlally containing metal azides is

insufficient to overcome the activation ",
energy needed to initiate the energetic

~ |decomposition of the aznde

8.5

Ensure the normahty of the mtnc acid is
suﬁicxently high to ensure that the offgas
is not flammable and to limit excessive ,

_ |hydrogen production

8.5

Warn operators of glovebox pressure
discrepancies prior to exceedmg
differential pressure limits *

11411

Shut down process equipment prior to
exceeding’ tzmperature sa.fety hm1ts

114.11

Ensure the temperature of solutlons
containing solvents is limitedto - - -
temperatures within safety limits -

85

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

cycle

8.5

Ensure that the design basis heatup rate is

not exceeded

8.5

MFFF Construction Authorization Requeést
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Table 5.6-1. MFFF Principal SSCs (continuecd)

Principal 55C Safety Function 5A Design Basis
Reference
Process Safety Control  {Monitor the electrolyzer for faults that 1167
Subsystem (Continued) [could result in arcing or other imparting .
of electrical energy with the risk of Systeml Ililgsgalptmn B

initiation of titanium fire

Seismic Monitoring
System and Associated
Seismic Isolation Valves

Prevent fire and criticality as a result of
an uncontrolled release of hazardous
material and water within the MFFF
Building in the event of an earthquake

11.6.7 — for system

11.8.7 — for valves

Sintered silicon nitride  |Physically separate cathode from ancde 55.2
barrier
Sintering Furnace Provide a primary confinement boundary 11.4.11
against leaks into C3 areas
Sintering Fumace Maintain sintering furnace pressure 11.4.11
Pressure Controls within design limits
Supply Air System Provide unconditioned emergency 11.4.11
cooling air to the storage vault and
designated electrical rooms
Transfer Container Withstand the effects of design basis 11.4.11
drops without breaching
Waste Containers Ensure that hydrogen buildup in excess o 11411
limits does not occur while providing
appropriate confinement of radioactive
materials
10.5
[*Text remov ed und er 10 CFR 2.390.]
10.5

[*Text remov ed und er 10 CFR 2.300.]

* Administrative control
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Table 5A-7 Unmmgated Events, Assembly Workshop (contmued)

- [N ‘ 0

Event Unmmgated Event DescnptlonISpeclf ic Cause
Type/Workshop or : Location/Hazard Sources het s
Location/ Event » ) o .
“Number =~ |~ " LT T : : :
Load Handling The drop of an assembly (or assemblies) onto the 1. Human error or equxpmcnt |
. floor or onto another asscmbly while utilizing - .- - - | failure . .
MFFF-Assembly hoisting equipment results in breach of conﬁnement
Workshop and dispersal of radiological materials.
AS-9 Speciﬁc Location:
! Assembly Packagmg oty
. 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)
MFFF Construction Authorization Request + Revision: 01/27/05 - |

Docket No. 070-03098 Page: 5A-55



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

Mode: Normal Operation
Hazard Sources:

Radiological Material (maximum inveniory of one
fuel assembly transport package)

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

MFEFF Construction Authorization Request
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" Table 5A-10. llnmmgnted Events, Supp ort Facilities Outside MFFF

Event
TypeWorkshop or
. Location/ Event

MNumber

Unmitigated E\'ent Demlptlnnﬁpﬂlrc

. Lnﬂtll!l.'l.r"[_lﬂ:rd Sruurn_s _ i

Cause

Internal Fire

Support Facilities
Outside MEFF -

&F-1

E-l

A fire {involving diesel fuel storage, gas storage
platfiarm, the Reagents Processing Building, etc.)
oceurs and affects the MFFF Bu:ldmg n:suhl.nx in
stm:rura! damage. "~ |

d

Specific anili:m:

General Plant and Outside Arcas
Reagents Processing Building

Gas Sworage Facility

Emergency Diesel Generator Building |
Standby Diesel Generator Building
Secured Warehouse Building -

Access Control Building

Administration Building

Technical Support Building

Mode: All

Hazard Smm:cs:

Radiological Material {maximum inventory in MFFF -

susceptible to ﬂmcm:quen:e: of external fires or
mphmms}

1. Combustibles and .

.| electrical short

2, Combustion of waste from
exposure to chemicals -

3. Maintenance activities

4, Combustibles and
unknown ignition source

Intemal Fire

Support Facilities
Qutside MFFF

5F-2

E-1

A ﬁc [mwlﬂng :Imnr.:al equipment, transient
combustibles, ete.) affects putside the
APFMF Building

and resalts in a breach of confinement and

the dispersal of hazardous materials potentially
impacting the control room operator.
Specific Location:

General Plant and Outside Arcas

Mode: All
Hazard Smrq:s:

Hazardous Material
[*Text removed under 10 CFR 2.300.]

1. Combustibles and * -
electrical short :
2. Combustibles and
unknown ignition source
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Table 5A-10. Unmitigated Events, Support Facilities Qutside MFFF

(continued)
Event Unmitigated Event Description/Specific Cause
TypeWorkshop or Location/Tlazard Sources
Locationf Event
MNumber - ;
Explosion An explosion at a nearby support facility
combined with electrical
Support Facilities [*Text removed und er 10 C.F_'R 2.300.] short or Combustibles and
Outside MFFF outside the MFFF Building results in | unknown ignition source
structural damage (o the MFFF. 2. Unintended interaction of
SF3 chemicals which are
explosively incompatible
Specific Location: 3. Human error or equipment
failure .
E2 General Plant and Outside Arcas
[*Text remov ed und er 10 CFE 2.390.]
Mode: All
Hazard Sources:
Radiological Material {maxinum inventory in MFFF
susceptible to disruption by structural damage)
Loss of A leak or break in an
Conflinement f results In abreach of confinement, and
Dispersal of Muclear | the dispersal of radiological materials,
Material
Support Facilities
Outside MFFF Specific Location:
SF-14 [*Text remov ed und er 10 CFR 2.390.]
Mode: All
E-3 Harard Soarces:
Radiological Material (maximum inventory of wasie
tank)
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As identified in Section 11.4.2.7.4, each emergency control roorh 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 IDLH 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 ¢hemical limits used for the control room
consequence assessment and provides the source for the specified limits.

. AU
AT T A . [ ¥ AL S

Emergency actions w1]l be initiated prior to reachmg the chemical consequence concentratlon :

limits. Specific set-pomts w1ll be detemnned dunng final des1gn

el L

Chemical consequence categones for companson ‘to 10 CFR §70.61 are provnded in Table 8-6.
8.4 CHEMICAL ACCIDENT CONSEQUEN CES
841 Analysns . R n

Consequence analys1s follows the gu1dance found in NUREG/CR-6410 Conservatxsm is
embedded in the source term and the ground-]eve] release models. .

The ana]ys1s to determme the effects to the IOC is based on the followmg assumpuons

e A ground level release (conservative);

e No mechanical or buoyancy plume rise (con:s'er\"a'tiye);} o

[

'MFFF Construction Authorization Request “. = . ~Revision: '06/10/04
Docket No. 070-03098 .\ Page: 8-11-

|



* Neutrally buoyant gas model (conservative).

These bounding assumptions envelop uncertainties inherent in realistic analyses.

Data in Tables 8-2a through 8-2d were used to perform chemical consequence analyses
associated with the largest credible unmitigated spill or loss of containment accident involving
each of these chemicals. Airborme concentrations were calculated at distances correlating to the
site worker (100 meters) and the 10C (160 meters). These concentrations were then compared to
the TEELS presented in Table 8-5. From this comparison, a consequence category was
established (low, intermediate, high) using the guidance outlined in Table 8-6. These
consequence categories correspond to those identified in 10 CFR. §70.61.

[t should be noted that for the chemicals identified in Tables 8-2a through 8-2d whose onsite
inventory is not yet established or is based on preliminary data, the analysis is based on a
conservative projection for that chemical. Nonhazardous chemicals and gases identified in Table
8-2d were not evaluated. Except for oxygen, exposure to these gases poses an asphyxiant hazard
only. Gas concentrations at asphyxiation levels are not credible at the distances corresponding to
the CAB. Gas concentrations at asphyxiation levels may be credible for very large leaks at the
distance comesponding to the site worker. Oxygen has no established toxicity limit.

Results of the chemical consequences calculation indicate that for all chemicals to which the
requirements of 10 CFR §70.61 apply, unmitigated consequence categories fall within the
acceptable range for site workers and the [I0C, with the exception of those releases described in
Section 5.5.2.10.6.3. Thus, no principal SSCs are required for the protection of site workers and
the [OC, except as identified in Section 5.5.2.10.6.3.

Nitric acid leaks or spills in the Aqueous Polishing area of the MFFF were also modeled at
temperatures up to the boiling point of nitric acid. The evaporation rate of the nitric acid was
calculated using airspeeds determined from the air flow rate through the room and the minimal
vertical cross-sectional area of the room. The consequences of these nitric acid leaks or spills
over the full range of temperatures were calculated to be low for the site worker and the I0C.

Uranium dioxide powder [*Text remov ed und er 10 CFR 2.390.] including evaluations of fire and

seismic events, are calculated to be low consequence events for the JOC. Section 5.5 discusses
the safety strategy to protect the facility worker and site worker for a fire

[*Text removed und er 10 CFR 2.390.]
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8.4. 3 Uncertamty : » _-.\ -

Estimates of nsks are often accompamed by uncertamty because of the complexlty of the. .
postulated scenarios and physwal models used to describe them. - At this stage of the design,
conservative models were utilized for the chemlcal releases with the intent to bound any -
anticipated uncertainty. Uncertainties associated with more detailed consequence analyses
pérformed for the ISA will be described in the llcense application for possession and use of =
SNM.

85 PROCESS SAFETY INFORMATION |
85.1 Process Safety Controls ' |

1
Syt

The MFFF includes three basu; faclllties: ‘ _,,‘ S

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

. :AP Area ThlS area is the locatlon of the pnmary chemical processmg (Aqueous B
.Polxshmg) S , ,

e 'MP Area This area contams the manufactunng unit for the- productxon of fuel
, ;assembhes (MOX Process) . - .

(R

Each of these facilities has control requirements that are mcorporated into the overall desrgn of
the control system for process safety control The control system will be designed to be -
avallable and rehable : A

Reagents are stored and chenucal mixtures are prepared m the Reagent Processing Bulldmg 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 functlonal units allows each unit to be operated relatlvely
mdependently of other functlonal umts N ‘ ', " o

Process storage and operatron conditions are controlled to prevent unintended exothemuc and
potential autocatalytic reactions in the Reagent Processing Building and AP Area. Autocatalytic

and exothermic reactions of chemicals are prevented through control of the process parameters
(e.g., reactant concentration, temperature, catalyst concentration in solution, and pressure) that

affect the reactions.

I N A )
' PARPR A

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 burns 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 8.5.1.1-1 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 bumns with a slow flame (less than 1 m/s at
less than 8% H; 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:

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

e 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
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prevent explosrons in the BMP and BAP. Inside of the sintering furnace, the MFFF intends to
control the combustible gas concentratrons to levels above the UFL at high temperatures, prevent
or limit the 1ntroduct10n 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 combustnble gases whenever the fumace is
“offline and pnor to energlzmg the resnstor heaters
Explosrons due to lean hydrogen concentratrons below 8% in air wxll result ina peak pressure
‘rise slightly above 1 bar (14.5 psi) because the low H; concentration does not allow downward
“propagation of the ﬂame At slightly higher concentrations of 9 to 10% H, (i.e., above the
_'downward lower ﬂammabrhty 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, physwal structures that mitigate or contam potentral explosrons
are designed with these hmlts in mmd P :

K lq"’ :

Besides i mcreasmg the temperature of a combustlble 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 accelerate.a flame
to detonation are specific to the properties of the bumed and unburned gas mixture and the .
physical layout and dimensions of the containment structure. Explosions miay be prévented by
controllmg 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 fumace, the MFFF intends to prevent these types of explosrons by
controlling the conditions necessary to support combustlon or mrtlate ignition. i

Hydrogen Formatron by ngh Tempgrature Reactron N

Hydrogen can be formed at hlgh temperatures by reactions with bummg metals in which the o
_ oxygen atoms in the water are stripped off by unoxidized metal, thus releasing free hydrogen

- atoms. Hydrogen explosions in furnaces processing certain reactive ‘metals (especrally titanium)
have been reported as a result of this reaction.  The sintering furnace 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 fonn steam and is not
expected to becomie dissociated into free hydrogen.” Explos:ons caused by i mcreasmg the a
hydrogen content of the process gas by this'mechanism are thus precluded Chapter 5.5.2.4.6.2
dlSCllSSCS the hazards mvolved with’ steam overpressure events R A

an

8.5.1. 1.1 Argon-Hydrogen Mlxture in Smtermg Furnace and Hydrogen Storage

A mixture of argon and hydrogen gas is used in the sintering furnace to provide the requrred .
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 11.1.7.

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 provndmg an exhaust flow path whlle mamtammg conﬁnement of
1

{radloactlvematenals R O e S & » e -

PR TR
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8.5.1.13 Hydrogen P:rod-u:ctiuon 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. Thls electrolytic dissolution process mtroduces

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 consrdered the safety limit, 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 1n1t1ate control actions during normal or off normal operatlons '

The production of hydrogen during electrolysrs isa functlon of the nitric acid normahty As
described in Section 5.5.2.4, the normality of the nitri¢ acid will bé maintained sufﬁcxently hlgh
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 llmlts N

wrll ensure that 25% of the LFL is not exceeded durmg normal or off-normal condltlons

i R -7

8512 Solvent Related Hazards SN :‘ o

Some units wrthm the AP process are fed w1th so]vent The potentlal for solvent related ﬁres and
explosions exists due the possible attainment of a ﬂammable/explosrve mixture in the gaseous
phase due to excessive heating. - ;.. i ~ : oo

As descnbed in sectlon 5 5. 2 a combmatlon of IROFS w111 be in place to ensure that exploswe
conditions associated with solvent vapors are prevented from occumng These IROFS will
include controlllng the temperature of solutions containing solvents, minimizing the potentlal

i gmtlon sources and providing an exhaust path for dilution of y vapors

8.5.1. 3 Hydroxylamme Nitrate (HAN) and Hydrazme (sz) in Nitric Media - - -

The Aqueous Polishing (AP) process uses a mlxture of hydroxylamme mtrate (HAN) and mtnc
acid (HNO3) during the extraction step of the plutomum purification unit (KPA) 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 iinocuous
products by heating, the gaseous reaction products — nitrogen (N), nitrous oxide (N,0), and v
water (H,O) — 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 explosron/overpressure hazard

EETTUE ok i

'
Vo,
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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:

e Chemical concentration of each reactant
¢ Molar ratio of nitric acid to HAN
e Temperature of the mixture

e 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
-e  Plutonium (III) Re-oxidation
¢ HAN reaction with nitrous acid
¢ Hydrazine reaction with nitrous acid
. Catalyzcd Nitrous Reactions with Metal Tons

Addmonal discussion of the safety strategies and specific controls assoc:ated with control of
these reactions is found in Section 5.5.
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-11.3.2.3.6 Cherhical Process Ranges _ .. ... .-
Thls section is not applicable to this unit.
113237 . Chemical Process Limits e

This section is not applicable to thiswnit.* Sy e

11324  Dissolution Unit (KDB)

113241 Function
The primary function of the Dissolution Unit is to dissolve the PuO, powder.

11.3.2.4.2 Description

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

conveyor. -

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 tank TK7000.

The Dissolution Unit consnsts ofa single processing line. Two tanks are also connected to thls
line to allow for’ greater process ﬂexxblhty' one tank ('I'K4000) is uscd to collect any overflows
from the processing tanks of this dissolution unit and the Dechlorination and Dissolution Unit
and the other tank (TK6000) can be used to receive a batch that may not be compatible, unless
diluted, with the purification process (i.e., with unacceptable quantities of lmpurmes) The -
contents of tank TK6000 can be dxstnbuted in small fractions (diluted by the main process

' stream) into the process. The cadmium-lined hopper and the screw conveyor are installedon .-

scales in a glovebox located in the Decanning Unit. The PuO, 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 w1th the setpomt and the flow rate is ad_]ustcd by

varymg the speéd of the screw.

. Ag**ions are electrolytxcally produced m the cylmdncal electmly51s compattmcnt.

The cathode well is fed from a mtnc ac:d slab tank by an_

alrhft viaa dnp pot The |
cathode well overﬂows mto the slab tank v1a another dnp pot The electrolysxs ce]l 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.

e 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.

e Draining of the cathode well by siphon to receiving tank TK3000.
¢ Draining of the nitric acid storage tank TK1500 by airlift into tank TK3000.

Receiving 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 ?°U 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 uranium content. The stripped plutonium is diluent washed in . .-
pulsed column PULS3100 prior to the final valence adjustment. Remaining traces of unstripped
plutonium are extracted in five-stage plutonium barrier mixer-settler MIXS4000. Hydroxylamine
nitrate (0.15N HAN) and hydrazine nitrate (0.14N N,H,) 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 plutomum bamer ﬂows to uranium- strlppmg 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- stnppmg mixer-settler
MIXS5000 is directed to the Solvent Recovery Cycle. The stripped uranium streamis thén™
diluent washed in the three stage mixer-settler MIXS5100. If an isotopic dilution of the uranium -
stream is required, the 2351 concentration can be decreased by the addition of depleted uranyl
nitrate from the Uranyl Nitrate Reagent System in the first stage of uramum-stnppmg mixer- |
settler MIXS5000. The aqueous phase from uranium diluent washing is sent to uranium buffer
tank TK5200 then stored in tank TK5300 before being sent to the Liquid Waste Receptlon Umt ‘
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) solutlon .
“with nitrous fumes in oxidation column CLMNG6000. - The stripped plutomum is first sent to slab”
settler SLAB3300 before 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 stnppmg of the plutonium solution in air-stripping column
CLMNG6500 destroys the remaining nitrous acid: The plutomum nitrate solution is received i 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 hydrazme and HAN R
decomposition. '

Tanks TK8000 and TK8500 are installed in the Purification Cycle to perm1t platonium 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 collects solutions that may contain HAN,
hydrazme and hydrazoic acid from pulsed columns PULS3000, PULS3100 and PULS3200 and
. from mixer settlers MIXS4000, MIXS5000 and MIXS5100. The organic phase in tank TK8500 -
is sent to pulsed column PULS3000 for recycling while the aqueous phase is directed to tank
TK9500 to be treated by oxidizing Pu (1) to Pu (IV) by bubblmg NO, through the solution.

The selected aqueous-to-organic ratios in the plutonium extractlon and plutonium stripping
operations enable the process to obtam a plutonium concentration close to'40 g/L at the outlet of
the Punﬁcatlon Cycle. -

t
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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(NO3)s + 2 (CsHo);POs = Pu(NO3)s @ 2(C4Ho)3PO4 (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(Ill), the
reduction of Pu(IV) to Pu(IIl) will cause a transfer of plutonium back into the aqueous phase in
- the plutonium stripping column. The plutonium reduction from valence IV to IIl by HAN

proceeds as follows:

2NH;0H' +4Pu** = 4Pu®+N,O(g) + H,O + 6H" (11.3-12)
2NH;OH' +2Put = 2Pu®+Ny(g) +2H,0 +4H' (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:

6 Pu** + NoH, + H,0 = 6Pu** + N,O(g) + 6 HY (11.3-14)

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

2Pu** + 2HNO, + HNO; + 2H' = 2Pu** + 3HNO, + H,0 (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:

2HNO;3; +NH,0H = 3 HNO;+H,O (11.3-16)
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containing two stages of HEPA filters), and an exhauster before being released through the stack.
Details of the final filtration units are found in Secu:m 11 4 9. -

11.3.2 13 3. Prmmss Che:mistr]'
This section is not épplicahlr: to this umt .

1132134 Process Equipment ..

- ‘Fgun: 11.3-23 provides a simplified drawing of the Dﬂ'gas Trt.axmc:nt Umt

11.3.2.13.5 Chemical Process Inventm'ies

Tim normal inventories of rndmnuchdcs and clmnuca]s mw:rho.d in lh:s unit nm pmwdad in
Tables lI .3-25 and Il 3 26, rﬂspmuvcly I

P

11.3 2: 13.16 Chemical Prnmss Rnnges

Ti'ut Uffgas Trt.aunent Uml opm‘am mununusly Thn NO, scrubbing column is dbs_'-lgncd to
treat appmmmately 62N m’/h, mcludmg additional air. The designed capacity of the column
pulsation air extraction is 150N m*h. The mam ventilation line (o!'fgas scrubbing and filters) is
dﬂ:ﬁtgﬂbﬂ to process approximately 600N m*/h, including additional air. ‘The main flows of this
tl:rut are’ pm'l"lﬂbd in Tﬂb]f: 11.3-27. :

11.3.1.13 '? Chumim] Pmmg Limits:

MNormal operaung paramelers are descnbed in Sectmn I 1. 3 2.13.6. Pnnc:pa] 85Cs are dcscnbed
in Chapter 5. Specific operating limits and the associated IROFS will be provided in the ISA. -

11.3.2 I-I Liqmﬂ Wasle Rweptmn Unit {KWDJ

The L:qmd Waste Reu:ptmn Unit receives liquid waste from the AP pmcess for temporary -

storage and pre-treatment before sendine it for final treatment and -
dispasal [*Text rémoved under 10 CFR 2.390.]

113.2. 14 1 Funchﬂn

The Liquid Waste Reception unit is dcdmamd to tht, m:ncpunn, st-::-ragﬂ, and pm—treahncnt of the
low level, fugh n]pha. smpp:d uranium and urga.ruc wastc sm:ams )

o The Iaw level ligquid w;uste strtam is cﬂmpnsnd uf Ihr: fn]]nwmg {1} mum HVAC
condensate, rinsing water from laboratories, and washing water from sanitaries which are”
potentially non-contaminated and are collected as low —low level liquid waste; (2) the "
distillate stream from the acid recovery unit which is contaminated and slightly acidic; -
and (3) miscellancous floor washes from C2/C3 rooms and overflows or drip tray
material from some of the reagent tanks in the AP building.
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e 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.

e The stripped uranium (< 1% U-235) waste stream receives the contents of the 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 0.1N
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 TK1000 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 TK1000 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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In the unlikely event of a release of firewater in the corridors, the firewater drains into a sump,

A pump transfers the firewater to tank TEK3000 via a seal pot. Tank TK3000 is used to adjust the :
pH of the material using 1.5N nitric acid and 0.1N sodium hydroxide. A cooling loop provides
means to remove the heat of acid/alkali reaction. In-tank mixing is provided using a re-
circulation ]mp with an eductor. After samphng, a pump transfers the tank contents to tank
TKA4000 which is the final holding point before materials are pumped off-site to Savannah River
Site (SRS). If the sampled material in tank TK4000 does not meet the SRS waste acceptance '
criteria (WAC), the stream may be recycled to acid recovery unit tank TK1500 for further

processing.
. High Alpha Liquid Waste

Alkaline waste tank TK4010 receives via a steam jet alkaline waste from the solvent recovery
unit. Sodium nitrite is then added to TE4010 prior to acidification in TE4015 to destroy the
sodium azide. A sampling measurement is then performed to ensure that the azide has been
destroyed prior to combining the alkaline waste with other waste streams in TK4030.Americium
reception tank TK4020 receives via a steam jet the high americium stream from the acid =~ -
recovery unit. The excess acid stream from the acid recovery unit is transferred directly to lank

TK4030.

The a]]gn].iné waste, americium and excess acid streams, are mixed in the batch constitution tank
TK4030. Bubbling air is provided to this tank to aid in mixing its contents, The composite
stream is referred to as “high alpha liquid waste.” The tank is equipped with automatic sampling -
capabilities and a means to add 1.5N nitric acid for pH adjustment. This stream is transferred via
- @ steam ]':I to tank TK4040,

The high alpha storage tank TK4040 serves as a holding point and along with TK4050, prowﬂo.s -
ninety day storage for the high alpha waste. The tank is equipped wtth automatic sa.mplmg
capabilities and can transfer its contents via a steam jet to TK4050.

High alpha buffer tank TE4050 is the._ﬂual holding point before | fur tmatm:nt. A
[*Text removed und er 10 CFR 2.390.] The'

tank is provided with a line for low level distillate from the acid recovery unit to rinse

[*Text removed und er 10 CFR 2.390.]

All tanks in the high alpha system are vented to the offgas treatment unit’s scrubbing column,

Stripped Uranium Liquid Waste

Stripped uranium reception tank TK3010 operates in parallel with tank TK3020 and receives

material from the purification unit’s isotopic dilution tank. The contents of tanks TK3010 and
TE3020 are transferred via steam jet to tank TK3030. Stripped uranium buffer tank TK3030 is
equipped automatic sampling capabilities, a means to add 1.5N nitric acid, and bubbling air to
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aid in mixing the tﬂnks contents, The contents of TK3030 are tran.s ferred via steam jet to tank
TK3040.

Smppc.d uranium tmnsfer tank TK3 040 is the final hnldlng pmnt before
[*Text remov ed und er 10 CFR 2.390.] The tank is medﬁd with an
input line for addition of low level distillate from the acid recovery unit. The distillate is used fo

[*Text removed und er 10 CFR 2.390,]

11.3.2.14.3 Process Chemistry

This section is not applicable to this unit.

11.3.2.14.4 Process Equipment

Figures 11.3-23 through 11.3-26 provide simplified drawings of the Liquid Wastc Recr:phun
Unit.

11.3.2.14.5 Chemical Process Inventories

The normal mv:ntm‘l-.:s of radionuclides and chemicals involved in this unn are pmwdcd in
Tables 11.3-28 and 11.3-29, respectively.

11.3.2.14.6 Chemical Process Ranges

The Liquid Waste Reception unit operates continuously. The main flows for this unit are
provided in Table 11.3-30.

11.3.2.14.7 Chemical Process L:mits‘

Normal process paramctcrs are dcscnh:d in11.3.2.14, ﬁ Principal SSCs are described in Chapter
5. Specific operating limits and associated IROFs will be provided in the ISA.
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11.4.1.5 System Interfaces . »: '~ o

In general, MFFF confinement systems and components (indicated above) mterface w1th each N
other, with instrumentation and controls, and with normal standby, and emergency power I

11.4.2 MOX Fuel Fabrlcatlon Bulldmg HVAC Systems

The MOX Fuel Fabrication Building HVAC. systems are shown in Flgures 11.4-11 and 11.4-12.
The MOX Fuel Fabrication Building HVAC systems maintain differential pressures between -
conﬁnement zones and maintain an env1ronment suitable for personnel and process operatrons '

The MOX Fuel Fabncatlon Bunldmg HVAC systems dlscussed in this sectron are as follows

T “(’;,7' Lt RS

NNNNN

Offgas Treatment Unit
Very High Depressurization Exhaust. System =

' High Depressunzatlon Exhaust System
Process Cell Exhaust System = - e 500

. Medium Depressurization Exhaust System
Supply Air System . . - i+ i ; :
Emergency Control Room A1r-Cond1t10nmg System
Truck Bay Ventilation System . + = ' S
Shipping and Receiving Area Alr-Condxtlomng System

e

11.4.2.1 Offgas Treatment Umt

The functrons, descnptlon major components ‘control concepts, and interfaces of the Offgas
Treatment Unit are descnbed in Sectron 11 3 2. 13 :

11.4.2. 2 . Very High Depressurnzatlon Exhaust System
114221 Functlon , RN

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

e "‘Mamtam a negative pressure drfferentlal between the C4 (glovebox) and C3 (process

'-"‘room)conﬁnementzones, T B R

. Fr]ter contaminants from glovebox exhaust gases/alr pnor to drscharge through the
exhaust stack o~ E e '

e Maintain an environment suitable for the manufacturing p'roc'ess.
See Chapter 5 for a list of safety functions.,

11.4.2.2.2 Description

The VHD Exhaust System is depicted schematically on Figure 11.4-11. 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 condmons

Dunng a tornado, the HDE MDE POE and HSA systems are shut down during the penod when
the tomado dampers are closed. The VHD system continues to run against the closed tomado
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 twa 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 provxded 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 final filters of
the VHD Exhaust System, This exhaust path is used to maintain the environmental requirements.
of the equipment contained within the glovebox, remove heat, maintain the operatmg 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 ft/min (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.

11478 Vessels = 70
Vessels provxded m the AP systems that provxde a pnmary conﬁnement functron are welded
construction and are vented by the Offgas Treatment System. Vessels that may require access "

are located in gloveboxes, which provxde pnmary conﬁnement

11 4 8 Flre Protectlon and Confinement

In the event of a fire, nuclear matenals must be conﬁned Frre and nuclear matenal conﬁnement
barriers generally include a group of rooms, constltutmg a volume capable of containing the
radioactive products that may be released by a fire within the area. Figure 11.4-14 provrdes an
overview of the fire and nuclear matenal conﬁnement barriers for process rooms. :

i

The fire areas are surrounded by fire-rated barriers. Access to rooms is via a confinement airlock
with a separate HVAC 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 ratmg so that they can perform thelr reqmred function under the conditions -
that may exist in the event of a fire. “Air sueam drlutton is used to protect the final filter stage
before the stack The dxlutlon factor depends on the temperature of the fire, the flow rate, and

ttttt

For areas with no dispersible nuclear material, fire dampers are provrded on the inlet and exhaust. -
that are closed automattcally upon sensmg lugh temperature or upon activation of the gas )
suppression system. - ‘ e

T e ;
L:"(" ST

For areas with drspersrble nuclear material and without gloveboxes (e.g., waste storageand - ;...
polishing cells), the main objective is to mamtam dxfferentlal pressure between the room and the - -...:

surrounding areas. In'case of fire, the fire damper on ‘the HVAC inlet is automatwally closedin

order to limit air supply to the fire. The exhaust fire isolation damper i 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 ﬁltratton level and ]ow ﬂow rate at the stack) arc exceeded.

For areas wrth gloveboxes, a change in the HVAC conﬁguratron could 1mpa1r - the pressure
gradient between gloveboxes and the room. ‘No modification in the HVAC configurationis -
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 HVAC inlet is automatically closed.
The fire isolation valve on the glovebox HYAC mlet and exhaust are manually closed. The: -
exhaust fire isolation damper (room) and/or fire lsolatlon 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 rooms 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 stamless steel, bag—m/bag—out type and are -
equipped with necessary test ports to perrmt m-place testmg of HEPA filter stages with dioctyl
phthalate (DOP) to monitor system efficiency. Dampers are provnded so that filter housings can
be completely isolated from the HVAC system during filter replacement.

The first stage spark arrester (referred toasa roughmg filter) i is made of a stamless steel wire
mesh. . The second stage spark arrester (referred toas a steel/glass ﬁter) is made of a stainless.
steel mesh with interwoven ﬁberglass designed to remove particles greater than 1 micron. The .
complete spark arrester assemblies are designed and fabncated to the same temperature ratmgs
as the exhaust pipe/duct in which they are installed. Frames are metalli¢ construction. The spark
arresters are fabricated of noncombustible matenals and are desrgned to pass design flow rates
under fully loaded conditions without structural failure.

HEPA filters are fabricated of glass media with metalllc frames and srhcone gaskets. The ﬁlters :
are at least 99.97% efficient and can operate in continuous service at 450°F (232°C). The filters -
can withstand a differential pressure of 10 in WG (2488 Pa) without failure.

The final filtration units, exhaust plenums, exhaust fans, and assocnated control devrces are
located as far as practlcable 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 f re and smoke.

Analyses based on final de51gn 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
10 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 app]icahle
standards and guidelines published by the following organizations:
e Air Moving and Conditioning Association '
— AMCA-99-1986, Standards Handbook

e American Conference of Governmental Industrial Hygienists
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e Supply Air System components: : _: :; ., 0o

~ Emergency airduct y
Inlet filters cl o
— Pressure boundary upstream of the inlet filters ‘ '
— Tornado dampers T U S ce

. Offgas Treatment Unit (Scrubblng functron is not credlted in the acc1dent analysis)

_ Pressure boundary
.= Finalfilters. .., . .. . oo
— ExhaustFans '

1141111 Design ‘Basis Standards ~

The design of the HVAC systems and conﬁnement for the MFFF is consrstent wrth the cntena
and design guidance provided in Regulatory Guide 3: 12 General Design Guzde forthe .
Ventilation System of Plutonium Processmg and Fuel Preparatzon Plants."One noted exception
to this Regulatory Guide is that there are no adsorbers ‘in the filter lines, therefore the heaters and
water mlst spray for ﬁre protectlon of ﬁnal I{EPA ﬁlters are not requrred

ey L

The desrgn of the prmcrpal ventllatlon SSCs is developed in accordance w1th the followrng codes

; { and standards (as apphcable to each SSC) -

P Energy Research and Development Admrmstratlon
-"ERDA 76-21 Nuclear Air CIeanmg Handbook 2nd edrtron
. Amencan Society of Mechanical Engineers

AG-1-1997, Code on Nuclear Air and Gas Treatment -

' B31.3- 1996, Process Piping, mcludmg 1998 Addenda , .
— NS509-1989 (R1996), Nuclear Power Plant Azr-CIeamng Units and Components

.. = N510-1989 (R1995), Testing of NucIear Air-Treatment Systems e

. Natlonal Fire Protectlon Assocratlon _
"NFPA 801- l998 Fire Protectzon for Faczlmes Handlmg Radioactive Matertals

ot

11.4.11.1.2 - C2 Confinement System Passivé Barrier

Additional design basis associated with tlns PSSC is‘as follows
RTINS b
e Two stages of HEPA filters prior to dlscharge to the atmosphere
e Spark arrestors in each final filtration assembly, S ‘ - " ‘ |
o Each HEPA stage shall be field tested to have an efﬁcrency of 99.95 percent (lE 4
analytical assumption);
¢ Automatic fire-rated dampers between designated fire areas; e A I
o In-place HEPA filter testing capablllty in accordance with ASME N510 for the final
filtration assemblies; : .= s
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e Final filters and downstream ductwork remain structurally intact during and aftér 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:

e C3zone pressure is mamtamed at a negative pressure relative to atmosphere durmg
normal and transient operation;

¢ Designed to maintain system exhaust safety function assuming smgle active component
failure;

* Redundant 100 percent capacity final filter assemblies w1th two stages of HEPA filters

prior to discharge to the atmosphere;

Spark arrestors in each fi nal filter assembly upstream of the HEPA filters; l

Two 100 percent capac1ty 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 N510 for the final

filtration assemblies;

e Each HEPA stage shall be field tested to have an effi c1ency of 99 95 percent (1E-4
analytical assumption);

¢ Provide emergency cooling capability for selected areas;’

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

* Remains operational after facility fires and design basns 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:

e C4 zone pressure maintained at negatlve pressure with respect to C3 process room dunng
normal operation and transients; ¢ :

e Designed to mamtam system exhaust safety functlon assummg single actlve component
failure;

e Redundant 100 percent capacrty 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; ‘ l

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-m/min) face velocrty

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

credible glovebox breach;

e In-place HEPA filter testing capability in accordance with ASME N510 for the fi nal
filtration assemblies;

e Each HEPA stage shall be field tested to have an eff c1ency of 99 95 percent (1E-4
analytical assumption);
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» Fans can be powered from the normal (non-PSSC), standby (non-PS SC) emergency
(PSSC) or unmterurruptlble power supplles (PSSC) :

11.4.11. l 5 Emergency Generator Ventllatlon 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 durmg standby (engine
fan cools room during operation); '

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

e Remains operational after facility fires and design basrs earthquakes and w1thstand the
effects of tornadoes . : :

11.4.11.1.6 Emergency Control Room Air Conditioning System

e Maintain habitable environment in emergency control room
Dual emergency control room air mtakes wrth contmuous momtormg for hazardous
chemicals -
¢ “Maintain‘a posrtlve pressure with respect to surroundmg areas
e One 100 percent capacity (per control room) filtration assembly (usmg pre-ﬁlter two
“HEPA filter stages, and chemical filters) for control room air supply.
e In-place HEPA filter testing capablllty for HEPA filter assemblies in accordance w1th
-ANSI-N510; o .
One 100 percent capacity (per control room) air handlmg umt
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 of tornadoes’ =

11.4.11.1.7 ngh Depressurlzatlon Exhaust System

......

See C3 Confinement System above for addltronal desrgn basis assocrated w1th this PSSC
11.4.11.1.8 Process Cell Exhaust System

Additional design basis associated with thrs PSSC is as follows "

..>

¢ Redundant 100 percent capacity ﬁnal ﬁlter assemblles w1th two stages of HEPA filters
prior to discharge to the atmosphere; ...+

e Spark arrestors in each final filter assembly upstream of the HEPA filters; | |

e Each HEPA stage shall be ﬁeld tested to have an efﬁcnency 0f 99.95 percent (lE 4
analytical assumption);

e Manual fire-rated dampers between desrgnated fire areas; _ |
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e In-place HEPA filter testing capability in accordance with ASME N510 for the final
filtration assemblies;.

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

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

e Two 100 percent capacity fans;

e 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 smgle 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 confi nement

e Each HEPA stage shall be field tested to have an efficiency of 99.95 percent (1E-4
analytical assumption);” ' '

11.4.11.1.10 MFFF Tornado Dampers
Additional design basis associated with this PSSC is as follows:

e Withstand the effects of design basis tornadoes;
. Remams operational aﬁer facility fires and design basis earthquakes

11.4. 11 1.11 Offgas Treatmcnt System
Addi't.ional design basis associated with this PSSC is as follows:

e Two stages of HEPA filters prior to discharge to the atmosphere; .

o Each HEPA stage shall be field tested to have an efﬁcnency 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 tomadoes.

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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