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TA-55 Final Safety Analysis Report Comparison Document
and DOE Safety Evaluation Report Requirements

Abstract

This document provides an overview of changes to the currently approved
TA-55 Find Safety Andlyss Report (FSAR) that are included in the upgraded
FSAR. The DOE Safety Evauation Report (SER) requirements that are
incorporated into the upgraded FSAR are briefly discussed to provide

the starting point in the FSAR with respect to the SER requirements.
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Executive Summary

This document provides an overview of changesto the currently approved
TA-55 Find Safety Andysis Report (FSAR) that are included in the upgraded
FSAR. The DOE Safety Evauation Report (SER) requirements that are
incorporated into the upgraded FSAR are briefly discussed to provide

the gtarting point in the FSAR with respect to the SER requirements.

Six additiona accidents were andyzed for the upgraded FSAR. The results
are shown in Table 7. The accident analysi's presents a bounding source term
based on the facility fans being operable and the HEPA filters inoperable.

It also presents mitigated source terms where the HEPA filters are operable,
the fans are operable and inoperable, and the facility doors remaining closed.
This ensures that the minimum and maximum dose is characterized for the
evauation bas's accident releases. Source terms in the upgraded FSAR are
smilar to the currently approved FSAR. Table 7 includes a comparison.

The following additiona changes were made in the upgraded FSAR.

- Lesk path factors (L PF) were cdculated usng afacility modd on
Meélcor®. These LPF are sgnificantly lower than those calculated
usng Gasflow in the current FSAR.

MACCS2® was used for calculating the rem/g doses that the MOI
could be exposed to. More accurate input with respect to terrain,
buoyant energy, etc., has led to lower rem/g doses in the upgraded
FSAR. Appendix 3G of the upgraded FSAR explains the MACCS2
input that was used and the results.

The upgraded FSAR results demongtrate that the assumptions and basis for
gpprovd for the current FSAR are il vaid and representative of the facility
hazards and operations.

TA-55 FSAR Comparison Document
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TA-55 Final Safety Analysis Report Comparison Document
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This document provides an overview of the changes to the currently approved
Fina Safety Anayss Report (FSAR) that are included in the upgraded
FSAR. The DOE Safety Evauation Report (SER) requirements that are
incorporated into the upgraded FSAR are briefly discussed to provide

the starting point in the FSAR with respect to the SER requirements.

Zone 1 Exhaust Filters

Process Hazard Andysis Documents
System Design Description Preparation
Seismic Source Term

Hammable Gas Mountings

Penum Cool-Down Sprays

Fre Hazard Andlyss

Removd of H2 Cylinders

Process Flow Diagrams

Glovebox Upgrades

Facility Cracking

Emergency Planning Congstent with FSAR Hazards
Degraded Storage Containers

EBA Sdection

SER Requirements

Zone 1 Exhaust Filters

As part of the SER requirements for the currently approved FSAR, Los
Alamos Nationa Laboratory (LANL) was required to upgrade the ventilation
system Zone 1 HEPA exhaust filters to withstand 300 °F.

Continued on next page
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Zone 1 Exhaust Filters, Continued

This requirement has been completed through DCP-99-101, Plenum Cool
Down Spray/Control Box Wiring Modifications. Additiondly, anayses for the
FSAR upgrade (provided in Appendix 3-1) show that the 200 Area bleed-off
filters (upstream of the exhaust filters) could be subjected to 104 °F
temperatures during the evaluation basis 4.5-MW firein Room 207. Because
the bleed-off filters are only subjected to 104 °F temperatures, the exhaust
filters are not affected by temperature.

Process Hazard Analysis Documents

As part of the SER requirements for the currently approved FSAR, LANL
was required to indtitute a continuous process hazard andys's program.

This requirement was completed with process hazard andysis documents

being prepared for al active processes in PF-4. These Process Hazard

Anayses (PrHAS) were prepared according to NMT procedure NMT-AP-

588, Preparing Process Hazard Analyses, and are consstent with DOE-STD-
3009, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear
Facility Safety Analysis Reports, July 1994. Process subject matter experts
were intimately involved in the what-if sessons and walkdowns, and they

were required to review and approve each PrHA before it was deemed
completed.

Process descriptions and accident scenario tables from the PrHAs were
consolidated in the Hazard Analysis Input Document. This document provides
the process descriptions for the authorization basis and provides the basis for
identifying controls for the prevention and mitigation of hazards.

The accident scenario tables from the individua PrHAS contain the process
controls, facility controls, and adminigirative controls thet are required to
reduce the risk associated with each scenario to an acceptable level. These
controls provided the pool for selection of safety-class, safety-Sgnificant,
and defense-in-depth controls.

Continued on next page
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Process Hazard Analysis Documents, Continued

The PrHAs dso provided an additiond benefit when new processes that
potentialy required safety controls were identified before the process was
reedy for sart up. An example of this was the combustible loading limit for
the robot caorimeter (ROBOCAL) and the flammable gas limits placed on
the Automated Retirement and Integrated Extraction System (ARIES).

A compact disk (CD) with al PrHAS has been provided to DOE. TheCD is
dated December 2000.

Additiona hazards that presented unreviewed safety questions (USQs) are
listed with their resulting controlsin Appendix D of the Hazard Analysis
Input Document. Accident scenarios from the PrHA for each new process
were included in the screening for evauation basis accident (EBA) selection.

System Design Description Preparation

As part of the SER requirements for the currently approved FSAR, LANL
was required to develop system design descriptions (SDDs) for al safety-
class or safety-ggnificant systems. The following SDDs have been prepared
in support of meeting this requirement.

Document Number Title

NMT8-SDD-0110 13.2 kV Power Didribution System

NMT8-SDD-1210 Confinement System

NMT8-SDD-1411 Criticality Alarm System

NMT8-SDD-4100 Electrical Digtribution System

NMT8-SDD-5110 Paging System

NMT8-SDD-6110 Glovebox System

NMT8-SDD-3310 Fire Suppression Water Supply System
NMT8-SDD-3320 Fire Suppression Sprinkler System
NMT8-SDD-0121 Uninterruptible Power Supply System

NMT8-SDD-5211-01 | Facility Control System Hardware

NMT8-SDD-5211-02 | Fecility Control System PLCs

NMT8-SDD-6200 Ventilation System

NMT8-SDD- XXX Hydrogen Detection System

TA-55 FSAR Comparison Document
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Seismic Source Term

As part of the SER requirements, LANL upgraded the seismic capacity of
238py gloveboxes, hoods, and associated passthroughs to survive the 0.3 g
evauation bass earthquake (EBE).

All active 28Pu gloveboxes and hoods that would not survive to the EBE
have been structurally upgraded to withstand the EBE except for three
gloveboxesin Room 204:

GB-201—Introductory and Pass Through
GB-272—Storage
GB-273—Introductory and Pass Through

These three gloveboxes are rated to 0.27 g and are used for plutonium (Pu)
in solid form or fully encapsulated resulting in 0 g materid-at-risk (MAR)
for selsmic purposes.

The seismic event accident analysis was developed using the 24- month
average inventory for each masslocation. Thisdatais classfied. NMT
Divison management has requested that this event be developed using the
nonclassified criticaity safety limits for each mass location. The write up

is currently being drafted and will be provided. The seismic source term
calculated from the criticdity safety limit gpprova forms (CSLAS) is
presented here and compared to the seismic source term from the current
FSAR. The posdtive effect of the glovebox seismic upgrades can be readily
observed by the reduction in source term that is attributed to the g oveboxes.

The saismic upgrades have resulted in a decrease in the 2Pu component of
the unmitigated seismic source term from 0.19 g (using a 1.0 legk path factor
[LPF]) in the current FSAR t0 0.121 g (using 2 1.0 LPF) in the upgraded
FSAR.

It should be noted that the 2®Pu seismic source term is no longer dueto any
glovebox operations. It isthe result of additiona floor locations that were not
present during the previous FSAR preparation. Specificdly, these waste
staging areas (Room 201B). Room 201B materid is dated to be processed
through the agueous recovery of 2%3Pu process.

Continued on next page
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Seismic Source Term, Continued

The ?**Pu seismic source term has been lowered from 85.2 g (current FSAR
source term using 1.0 LPF from glovebox operations) to 81.3 g (upgraded
FSAR source term from glovebox operations and floor locations). Thisisa
net reduction of 3.09 g.

Additiond andysdis of the seismic source term data shows that the seismic
upgrades that were implemented on 61 23°Pu gloveboxes resulted in a4.08 g
reduction in source term. Additiona reductionsin glovebox limitsof 29 g
were redized by lowering limitsto reflect actua process needsin norr
saigmicdly qudified gloveboxes. Increasesin the amount of 3.09 g were
seen because of the addition of floor locations.

Taking the current source term and subtracting seismic upgrades and process
reductions and then adding in floor locations results in the following
caculation:

8529 —408g—-291g+3.099g=813¢g

Flammable Gas Mountings

As part of the SER requirements for the currently approved FSAR, LANL
was required to verify the seismic capacity of dl internd facility flammable
gas mountings and piping.

This requirement was completed in accordance with the memorandum to
DOE numbered NMT8:97-066. New mountings and piping are reviewed
through the unreviewed safety question determination (USQD) processto
ensure this requirement is met for new ingalations.

Plenum Cool-Down Sprays

As part of the SER requirements for the currently approved FSAR, LANL
was required to correct the discrepant as-found condition.

Continued on next page
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Plenum Cool-Down Sprays, Continued

According to NMT1-10:99-200, TSR Transition Review Final Report (Kent
Sasser et al.), corrective actions have been completed according to DCP-97-
021, Plenum Cool Down Spray/Control Box Wiring Modifications. The
ability to activate the second plenum spray or to shut off either soray from the
Fecility Control System has been completed. Discussions with the responsible
facility enginear confirmed that the facility insrumentation engineer and

HVAC engineer completed connection and testing of the 140 °F activation
Sensor.

The anadyssin Appendix 3-1 of the FSAR shows that the recirculation
subsystem HEPA filters could be exposed to 314 °F if a4.5-MW fire
consumed aroom. Thistemperature is achieved only if the safety sgnificant
sprinklers do not activate. A fire in Room 207 would result in the MOI
recalving adose of 5.6 rem from the unmitigated rlease. Thisis below the
25-rem offgte guiddine, making additiona safety-class controls unnecessary.
The safety-class exhaudt filters do not see a sgnificant temperature increase
under thisfire scenario. Further controls on combustible itemsin Room 207
are being consgdered (Room 207 is singled out because there is sufficient
fixed combustibles present to achieve a4.5-MW fire).

Fire Hazard Analysis

As part of the SER requirements for the currently approved FSAR, LANL
was reguired to update the Fire Hazard Analysis (FHA).

This was completed according to the SER. The FHA was also updated in
support of the upgraded FSAR effort and has been submitted to DOE with
the 90% completed upgraded FSAR.

Removal of H, Cylinders

As part of the SER requirements for the currently approved FSAR, LANL
was required to remove dl hydrogen cylinders outside P4 to diminate
leakage indde the facility following an EBE. This was completed according
to NMT1-10:99-200, TSR Transition Review Final Report.

LA-13824-MS
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Process Flow Diagrams

As part of the SER for the currently approved FSAR, it was recommended
that LANL deveop process flow diagrams for significant hazard processes.
These drawings have been submitted to DOE with the 90% completed
upgraded FSAR.

Glovebox Upgrades

As part of the SER for the currently approved FSAR, it was recommended
that LANL upgrade an additional 50 gloveboxes based on cost benefit
consderations.

Since the SER was issued, gloveboxes have been upgraded on a case-by-case
basis. Any glovebox that is moved to another location is upgraded if needed.
Any new glovebox isorigindly designed to survive the EBE. Any timea
processin aglovebox is changed, it is reviewed to determineif the selsmic
source term was increased because of the new process. If the sourcetermis
increased, the glovebox is upgraded.

These practices have resulted in 61 2°Pu gloveboxes being upgraded in
addition to the >*®Pu gloveboxes aready upgraded. The seismic source term
did decrease because of these upgrades as explained above.

Facility Cracking

As part of the SER for the currently approved FSAR, it was recommended
that LANL determine the cause and stability of facility cracking.

The building cracking was evauated by the facility structural engineer. The
conclusion was that the cracking is superficia and poses no threet the facility
confinement.

Continued on next page
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Facility Cracking, Continued

Cracking wasfirst observed in the PF-4 structure shortly after construction.
A survey of the cracks was performed in 1980, and their locations were
plotted on eevation drawings of the wals. The cracks are amdl, less than
1/16-in. in width, and occur & roughly a4-ft to 6-ft gpacing around the
exterior of the building. They appear to be caused by temperature and
shrinkage effects from when the concrete was origindly placed. This
conclusion is supported by two studies. Firt, an additiond survey of the
cracking was completed in 1996 and the locations were plotted over the
original 1980 survey. The pattern and location of the cracks matched well
with the origind survey. Second, a monitoring program wasiinitiated and
tracked with DCP-98-089, Install Crack Monitors Per SER Selected cracks
were monitored over the course of ayear, and only dight movement was
observed with changes in temperature.

Methods of repair and sedling were evaluated. Because of their smal sze
and low relaive movement, the cracks were sealed using an e astomeric
sedant. An dastomeric paint was gpplied as afind coating. The finish has
an expected life of approximately 10 years. The sedling has been performing
as expected to date.

Emergency Planning Consistent with FSAR Hazards

As part of the SER for the currently approved FSAR, it was recommended
that LANL verify that the emergency planning requirements for P-4 cover
the spectrum of accident consequences covered in the FSAR.

The TA-55 Emergency Plan, TA55-PLAN-007, details how personnel
respond to various accident scenarios. These include radiologica releases,
nonradiologica releases, radiological and nonradiologica releases,
earthquakes, fires, and different levels in the facility from the basement
through the mezzanine, etc.

Additionaly, these procedures are currently being reviewed and revised
in accordance with NMT Divison management directions.

LA-13824-MS
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Degraded Storage Containers

As part of the SER for the currently approved FSAR, it was recommended
that LANL implement along-term solution to the packaging of
nonhermeticaly seded containers.

The Laboratory is continuing to repackage al suspect containers and has
initiated using 3013 containersin the ARIES process. Through this effort,
the number of degraded containers has been continually reduced. Exactly
how much of areduction has not been quantified. However, it isfdt that the
process of ensuring container integrity will be continuous. Thisisin order

to minimize therisk of discovering an origind container that has devel oped
some degradation and to discover a degradation problem with a repackaged
container before it has degraded to the point of release. All high hazard
containers (showing visual degradation) have been repackaged.

EBA Selection

The consequences of each scenario in the hazard tables were used in the
screening process that led to sdlection of EBAS. The results of the accident
selection process show that while the current FSAR preparers did not have the
benefit of the completed PrHAS, the accidents they identified survived the
screening and were independently eevated to EBAS. The similar conclusions
reached between the current FSAR and upgraded FSAR indicate that both
preparers used a reasonable gpproach to accident selection.

Accident scenarios that survived the screening (see Section 2.3 of the Hazard
Analysis Input Document) were placed in categories. At least one EBA was
selected for each accident category.

To demongtrate the screening criteriaand selection of EBAS, two processes
(ROBOCAL and Dimensiona Gage Inspection) were mapped from the
Hazard Analysis Input Document through the selection of EBAS. Tables 1 to
6 demongtrate the screening process. Immediatdly following Tables 6-A and
6-B is an explanation of whether or not the mapped scenarios were sdected
as EBAs.

Continued on next page
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EBA Selection, Continued

L eak Path
Factors and
rem/g Doses

A comparison of the current EBAs and those analyzed in the FSAR upgrade
isprovided in Table 7. Thistableisintended to identify the additiona
andysisthat was performed and to present the mgjor assumptions used in the
accident andyss, the materid-at-risk (MAR), LPF, etc. to quickly point out
any differences. It isintended to be a quick comparison toal.

Table 7 illugtrates that even though the preparers of the current FSAR and the
preparers of the upgraded FSAR used some different tools in the accident
andysis, the source terms were actudly very close. The main differencein the
andydsisthe gpplication of the modding software Melcor® to develop the
LPF and MACCS2® to develop rem/gram factors for isotope releases. Each
modd is being independently evauated by the LANL Office of Authorization
Bass.

Although MACCS was used in the current FSAR, the input was somewhat
different for the upgraded FSAR. Mélcor was not used to caculate LPF for
the current FSAR. Input to these models is presented in Appendices 3G
(MACCS2) and 3l (Melcor) of the upgraded FSAR. The differences are due
to having the benefit of an approved FSAR as a gtarting point and adding the
knowledge and judgement gained since the FSAR was origindly prepared.

The upgraded FSAR results demongtrate that the assumptions and basis for
approva for the current FSAR are il valid and representetive of the fadlity
hazards and operations

A notable difference in the upgraded FSAR is the presentation of the accident
andysis results using three different leek path factors. The LPF that are
presented are unmitigated, which represents the absol ute worse case release.
This condition represents the ventilation fans running and the HEPA filters
faling. Thisisatruly biased worst-case rel ease because, for example, the
eectrica system is not expected to survive the earthquake. Therefore, this
represents aworst-case L PF beyond what is necessary for the accident
andyss.

Continued on next page
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EBA Selection, Continued

Leak Path Usudly, two mitigated L PF are presented. They represent the variations with

Factorsand the HEPA filtersin place and the ventilation fans running and not running.

Rem/g Doses  Both of these variations were presented to provide additional information

(continued) and to demonstrate the effect of the safety-class HEPA filters and the safety-
sgnificant ventilation system. The mitigated L PF were calculated with the
facility doors shut. Therefore, it can be confidently said that the actud release
from the facility caused by any of the EBASs that were evaluated would be
between the mitigated release and the unmitigated release.

Selection of The selection of potential safety-significant systems, structures, and
Safety-Class components (SSCs) was based on the following:

and Safety-
Significant
Equipment
Safety Class Basis
Safety-class Protection of the public
Safety-sgnificant | . Defense-in-depth
Additional emphasis placed on prevention versus
mitigation
Process-level controls for worker safety and
defense-in-depth

The appendices (3E and 3D) to Chapter 3 of the FSAR were prepared for
processes that survived the screening. These gppendices eva uate the affect
that each control has on the frequency or consequence of the unmitigeated
accident scenario for that process. These appendices were the basis for the
designation as potentidly safety-Sgnificant. Refer to Section 3.3.2.3.2 for
additiond information. Tables 8-A and 8-B show the corresponding tables
for ROBOCAL and Dimensond Gauge Inspection.

Continued on next page
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EBA Selection, Continued

Selection of Safety-Class and Safety-Significant Equipment (continued)

Safety-Significant Facility | Process | Current | Upgrade

PF-4 Confinement X X

Ventilation Sysem

Uninterruptible Power Supply

X XXX
X | XX
X| XX

Electricd Digribution System, Power
Didribution System

Gloveboxes

Facility Control System

Fire Suppresson System

Criticality Alarm System

XX X[ X]| X
XXX [X]|X

Vault Racks and Shdlves

H> Detector GB-116 X

Instrument Air System

x| X

Paging System

HNOs; Tank Berms X

Intake and Exhaust HEPAS

Fire Sprinklers

XX XXX XX XXX X X | X

Room Fire Barriers (process specific)

Type A containers PF-185

AIRES reactor vessdl

Round Bottom Crucible

AQCP Piping/VessH Integrity

Non-nitrated Resins

PREP Nonreactive Crucible

XXX XXX X XXX XX XX

XXX XXX ] X

Furnace and Piping Integrity

Isotopic Fuel Impact Test (IFIT) Facility

Ceiling Armor X

Outer Catch Tube and Projectile Can

XX | X

Inner Catch Tube

Facility Containment X X

Pit Burs Test Unit PRV

Lexan Shidding

XXX

Pump Pressure

Pump Houses X X

XX XX XXX XXX

40 mm SS Catch Tank X X

TA-55 FSAR Comparison Document
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Safety-Sgnificant Facility Process | Current | Upgrade

Full-Scde Test Facility (FSTF) Blow- X X

Out Digphragm

Reaction Chamber X X

How Control Vave X X X
H, Rping X X
Manud Isolation Vdve X X
H, Detector X X
Radiography Source Shielding X X X
Lead, Tungsten Shidding X X X
Hydrotherma Processing Reaector Tie X X X
Lean Shidd X X X
PRV X X X
Pigma PRV X X X
Pressure Vess X X X

TA-55 FSAR Comparison Document
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New Processes

USQD

Number

USQD Title

Controls

96-008 Cold Weder Process

The structures and components that make up the confinement system are required to be
operationa to mitigate the consequences of accidents. During norma operation, the
ventilation system must maintain airflow from areas of least probability of contamination
to areas of higher probability of contamination (minimum requirement is laboratory
pressure to be <0.05 in. wc with respect to outside air). Otherwise, the facility is required
to go into MODE 2 (standby) within 2 hours.

NOTE: The previous requirements are from the Technical Safety Requirements (TSRS)
for TA-55 operation.

Conditions stipulated in the DOE gpprova memo:
1.

The unreviewed safety question (USQ), hazard andysis, design drawings, ingdlation
design criteria, criticdity andyss, pressure caculaions, and caculation files thet
support the USQ comprise the approved authorization basis for this activity in the
interim until the TAS5 FSAR and TSRs can be revised.

Revison of the FSAR and TSRs to incorporate the analyses and margins of safety as
specified in the memo shdl not exceed 1 year from the gpprova date of this USQ.

A cydlic fatigue evaduation should be performed on the unit to support abass
datement or adminigtrative control on this potentia failure mode before the revison

of the FSAR and TSRs.

Ingtdlation of athird 300 Area, Zone 1 HEPA filter on each of the three stages, which
must be completed before start up of the welder.

The ASME-certified pressure release valve and the pressure vessdl itself be identified
as safety-ggnificant.

LA-13824-MS
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USQD

Number

USQD Title

Controls

97-006

Radiography Operationsa | Adminidrative controls are given in the PrHA: (give number and title)

TA-55

Follow safe operating procedures, flow sheets, accountability, and inventory controls.
Operator training.

Glovebox header is checked once per shift; filter plenum pressure differences are
checked daily.

Worker evacuation procedure for criticaity incidents, quarterly testing and monthly
checks of darmsfor criticality darm system.

Spill response procedures, fire brigade response; emergency management.

Conditionsthat are stipulated in the DOE gpprova memo:

(No more than five are operations adlowed) The following four controls are in the TA-55

Interim TSRs under the Radiation Protection Program and in the implementing specid

work permits.

1. Ceasing dl other operations attended by personnd in PF4.

2. Ceading dl unattended operations in Room 319.

3. Peforming the radiography operations during operationd off-hours.

4. Evacuating dl nonessentia personne (defined as ESA-MT radiographers, NMT-5
materia handlers, radiologica control technicians (RCTs), and personnel directly
related to quality assurance oversight of the process). The NMT Division shdl verify
that PF-4 has been evacuated of non-essentid personnel and shdl have security verify
that the roof has been completely evacuated, with the NMT Division retaining ultimate
respongbility. P4 shall be secured befor e operations are started and for the duration
of radiography operations.

LA-13824-MS
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USQD

Number

USQD Title

Controls

The following four are required as modified:

5. Theshidding provided for the source and lead collimator (4-in. source tube) must be
designated as a passve safety-ggnificant design feature. Thisincludesthe Ir-192
source shielding cask, tungsten, and lead shilding for the lead collimator.

6. The components necessary to ensure operability of the red mechanism (to include the
crank assembly and the drive cable) are defense-in-depth features.

7. For thefirg five interim radiography operations authorized under the memo, a
DOE/LAAOQ Safety Authorization Bass Team member shdl be present to observe the
operation. (Open issues remain with regard to the readiness assessment findings; they
will be addressed as part of the readiness assessment for long-term operations.)

8. Limiting conditions of operation (LCO) statements, LCO basis statements,
adminigrative controls, and design features for radiography operations shall be
developed for the TA-55 TSR revision

The following actions shdl be implemented for the interim radiography operations

1. Radiography operations shall be conducted in accordance with the specia work
permits. This specificdly includes removing and placing back into operetion criticdity
detector head 319E. Placing the criticdity darm system back into service shdl be
independently verified and signed off.

2. Long-term radiography operations are dependent on successfully addressing the
fallowing two requirements:

- Radiography operations depend on having asingle radiography procedure, most
likdy an NMT Divison adminidrative procedure.

- TheNMT Divison shal conduct alimited, scoped readiness assessment with DOE
involvement eva uating the specific technica issues that are required to support
operations.

98-052

ARIES Direct Metd
Oxidation

Adminigrative controls are givenin the PrHA:

1. Low combustible loading within the glovebox mitigates possible fire scenarios in the
glovebox.

2. Operator training and procedures mitigate the potential molten metal scenariosin the
reactor vessdl.

LA-13824-MS
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uUSQD
Number USQD Title Controls
Conditions stipulated in DOE approva memo:
1. Oxygen Mass-Ho Controller (active safety sgnificant).
2. At least two cdibrated thermocouples.
3. Programmable Logic Controller that shuts down the DMO glovebox oxygen flow if
any thermocoupl e exceeds 6000 °C.
4. Argon blanket outside the reaction vessd.
5. Quartz crucible that act as a barrier to capture molten Pu
Hazard Scenarios
The screening was done according to the procedure given in Section 2.3 of the Hazard Analysis Input Document.
Firg the hazard tables from the PrHAs were compiled. Table 1-A represents ROBOCAL and Table 1-B represents
Dimensiond Gage Inspection.
Table 1-A. Hazard Scenariosfor ROBOCAL
Consequences Administrative
R| F | C|Facility] Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, |Sample container Radiation exposure Containers, canisters,  |Confinement ventilation {HazMat and Rad Prot,
3 |IV B [NMT-4 |ruptured during C B C double containment HVAC, ventilation, admin., criticdity
handling (during HEPASs, CAMs, facility |limits, SOPs, operator
staging, loading, confinement training,
positioning, unloading) uncontaminated items
LA-13824-MS TA-55 FSAR Comparison Document and DOE SER Requirements 22




Table 1-A. Hazard Scenariosfor ROBOCAL

Consequences Administrative
R| F | C|Facility| Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, |Cdorimeter overfilled |Criticality SCV, PCV (double Confinement Criticaity Safety
3 |V |A [NMT-4 |with assay items; C A C confinement) limited Ventilation HVAC, HazMat and Rad Prot
excess SNM (>4500 g) container dimensions,  |ventilation, HEPAS, (SNM weight limits;
is present and event geometry/material CAMs, facility items must bein
occursto placeitemsin forms do not favor confinement CAS standard calorimeter
unsafe configuration criticality, cal. Cans canisters, CSLA limits)
give separation
PF-4, |Defective can seal Radiation exposure SCV, PCV HEPASHVAC, HazMat and Rad Prot,
3 [IV|B |[NMT-4 |permits leakage C B C Zones 1 and 2 neg. admin,, criticality
between two crimped/ pressure, CAMs, limits, SOPs, operator
damaged cans, causing facility confinement training, operators
rupture after itemis verify items are
removed from primary uncontaminated and
vessel container integrity
PF-4, |SNM leaksinto water |a Criticdity SCvV, PCV a Building Admin., crit. limits,
3 |IV|A [NMT-4 |bath or can dropped by |C A C a. Limited container confinement, CAS  |MASS accountability,
operator or robot and dimensions/ b. HEPAS'HVAC, crit. safety, SOPs,
3 [IV|B SNM lesksinto water  |p. Radiation exposure geometry, separation | ventilation neg. operator training
bath (possible multiple  |C B C given by cal. cans pressure, CAMs, Evacuation/emerg. resp.
can failures or use of (passive control) facility confinement
large, 10.5-in. b. Remote handling for
calorimeter) most operations/
assays
PF-4, |Sharp equipment or tool |Radiation exposure SCV, PCV, double Building confinement | SOPs, operator training
3 [IV|B |[NMT-4 |breaches primary C B C confinement, noglass |HVAC, HEPAS, (visual ingpections)
containment vessel partsin system, remote |ventilation TA-55 fireffire dept.
handling for assays/ confinement, response, maintenance
most operations CAMs, neg. pressure  |Combustible controls
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Table 1-A. Hazard Scenariosfor ROBOCAL

Consequences Administrative
R| F | C|Facility| Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, |ROBOCAL electrical |Radiation exposure Insulation, grounding Building confinement, |SOPSs, operator training
2 (Il |A NMT-4 |short ignites A A B PCV/SCV/confinement, |HEPAS/HVAC, Combust. control (rags
combustibles, causes separation of canisters |ventilation, in stedl cans, low
PCV failures, dispersa neg. pressure, CAMs,  (loading)
of material room sprinklers, fire Emergency/fire
supp. material. response
PF-4, |Earthquake/external Radiation exposure PCV/SCV integrity, Building confinement, |SOPSs, operator training
3 [IV]|A |NMT-4 |event; equipment A A B confinement, separation [HEPASHVAC, CAMs,|Emergency response
failure (wall/fence fal, of canigters, seismicaly |[neg. pressure
cang/storage units fail) qualified Kardex unit
disperses materia
PF-4, |Dewar failure; a Operator inj. (cryo.) |a SSunpressurized a Building Cryogenic safety
3 |IV|B |[NMT-4 |cryogenic nitrogen leak |D B D dewar confinement, training SOPS, operator
(industria accident) b. Limited volume HEPAS/HVAC, training
3 [IVIA b. Op. Inj. (asphyxiation)|  (30-1) ventilation, Combustible/ignition
D A D neg. pressure source control
b. Room volume Emergency response
(~500 )
Table 1-B. Hazard Scenariosfor Dimensional Gage I nspection
Consequences Administrative
R | F | F|Facility| Cause/Scenarios P w E | Protective Features | Protective Systems Controls
PF-4 Glovebox gloves not Radiation exposure |Glovebox confinement  |Building confinement | SOP; operator training
3 [l |C withdrawn; torn or D C D |Protective clothing HVAC (neg.
melted glove; loss of pressure), HEPAS,
confinement CAMs
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Table 1-B. Hazard Scenariosfor Dimensional Gage | nspection

Consequences Administrative
R | F | F|Facility| Cause/Scenarios P w E | Protective Features | Protective Systems Controls
PF-4 CMM/rotocon control  [Radiation exposure |Glovebox confinement  (Building confinement | SOP; operator training
3 [ |c fails misdigned; glove |D C D |Protective clothing HVAC (neg. pressure,|Lack of sharp parts on
caught, torn by sharp HEPAS), CAMs components or
tools or in moving parts machines
causes loss of
confinement
PF-4 Pyrophoric materia a. Operator Glovebox confinement  |Building confinement | SOP; operator training;
4 IV |C burns when exposed to  [injury/burn a. Fire suppress. agents |a. Isolation dampers, |a. fire dept. response;
O, in glovebox or C C C |(graphite), heat detectors | room sprinklers, combustible control
4 liv IB ignition of combustibles interlock with use of protect. clothing.
in glovebox (rags, b. Radiation supply ar
acohol) affects exposure b. HVAC (neg.
components C B C pressure), HEPAS,
CAMs
Zone 1 ventilation Radiation exposure |Glovebox differential Building confinement |SOP; operator training
3 Il |C failure/loss of neg. D C D |pressureindication; HVAC (neg.
pressure; contamination glovebox confinement  pressure), HEPAS,
CAMs
PF-4 Criticality masslimits,  |Criticdity Glovebox confinement  |Building confinement | SOP; operator training;
4 |V |A exceeded for Pumetal or{C A C |and shidding CAS, HVAC criticality safety limits;
oxide “Dry” process (HEPAS) MASS
PF-4 Operator touches Electrical shock Electric insulation Shut-off switches SOP, operator training
2 (i |A deteriorated power cord/|D A D |Insulated gloves, Emergency/medical
maintenance personnel grounding response
are exposed to energized
equipment; injury occurs
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Table 1-B. Hazard Scenariosfor Dimensional Gage | nspection

Consequences Administrative
R | F | F|Facility| Cause/Scenarios P w E | Protective Features | Protective Systems Controls
PF-4 Fire, earthquake, or a Operator injury  |Glovebox confinement  [Building confinement | SOP; operator training;
4 |IV |C other external event  |C C a. Fire suppress. agents |a. Isolation dampers, |2 fire dept. response;
damages inspection (graphite), heat detectors |  room sprinklers,  [combustible control
4 |Iv |B glovebox b. Radiation interlock with use of protect. clothing.
exposure supply ar
C B C b. HVAC (neg.
pressure), HEPAS,
CAMs
PF-4 Component incorrectly  |a. Operator injury  [Glovebox confinement | Building confinement | SOP, operator training
4 |1l |D positioned or D D D HVAC, HEPAs Use of protective
mishandled; glovebox dothing, tools
3 | |c gloves damaged; b. Radiation
component breached or |exposure
damaged D C D
Initial Screening
From this compiled table, accident scenarios with consequences A to C for the public or environment were
identified and retained. Accident scenarios with consequences A and B for workers were aso identified and
retained. Scenarios not meeting these criteria were diminated from further consideration.
Tables 2A and 2B show the results of thisinitia screening. The highlighted letters show which hazard
scenarios meet the initid criteria In this example, it happens thet every scenario was kept. Thiswas not the
casefor dl screenings.
Continued on next page
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Table 2-A. Initial Screening Hazard Scenariosfor ROBOCAL

Consequences Administrative
R | F | C|Facility] Cause/Scenarios P W E Protective Features | Protective Systems Controls
PF-4, |Sample container Radiation exposure Containers, canisters,  |Confinement HazMat & Rad Prot,
3 |IV B [NMT-4 [ruptured during C B C double containment ventilation HVAC, admin.,, criticdity
handling (during ventilation, HEPAS, limits, SOPs, operator
saging, loading, CAMs, facility training,
positioning, unloading) confinement uncontaminated items
PF-4, |Cdorimeter overfilled |Criticality SCV, PCV, (double Confinement Criticality Sefety
3 |V |A [NMT-4 |with assay items; excess|C A C confinement) limited Ventilation HVAC, HazMat & Rad Prot
SNM (>4500 g) is container dimensions,  |ventilation, HEPAS, (SNM weight limits;
present and event geometry/material CAMs, facility items must bein
occurs to place itemsin forms do not favor confinement CAS standard calorimeter
unsafe configuration criticality, cal. Cans canisters, CSLA limits)
give separation
PF-4, [Defective can sed Radiation exposure SCv, PCV HEPAS/HVAC, HazMat & Rad Prot,
3 |IV B [NMT-4 |permits leskage C B C Zone Y2 neg. pressure, |admin., criticality
between two crimped/ CAMs, facility limits, SOPs, operator
damaged cans, causing confinement training, operators
rupture after itemis verify items are
removed from primary uncontaminated &
vessel container integrity
PF-4, |SNM leaksinto water |a Criticdity SCv, PCV a Building Admin., crit. limits,
3 |IV |A [NMT-4 |bath or can dropped by |C A C a. Limited container confinement, CAS |MASS accountability,
operator or robot and dimensions/geometry, |b. HEPASHVAC, crit. safety, SOPs,
3 |IV(B SNM leaksinto water  |p. Radiation exposure Separation given by ventilation neg. operator training
bath (possible multiple |C B C cal. cans (passive pressure, CAMSs, Evacuation/emerg. resp.
can failures or use of control) facility confinement
large, 10.5-in. b. Remote handling for
calorimeter) most operations/
assays
LA-13824-MS TA-55 FSAR Comparison Document and DOE SER Requirements 27




Table 2-A. Initial Screening Hazard Scenariosfor ROBOCAL

Consequences Administrative
R| F | C |Facility] Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, |Sharp equipment or tool |Radiation exposure SCV, PCV, double b. Building SOPs, operator training
3 |IV |B [NMT-4 |breaches primary C B C confinement, no glass confinement HVAC, |(visua inspections)
containment vessel parts in system, remote HEPAS, ventilation |TA-55 fire/fire dept.
handling for assays/ confinement, response, maintenance
most operations CAMSs, neg. pressure  |Combustible controls
PF-4, |ROBOCAL electrical |Radiation exposure Insulation, grounding Building confinement, |SOPs, operator training
2 (Il [A |[NMT-4 |short ignites A A B PCV/SCV/confinement, [HEPASYHVAC, Combust. control (rags
combustibles, catises separation of canisters | ventilation, in steel cans, low
PCV failures, dispersa neg. pressure, CAMs,  |loading)
of material room sprinklers, fire  |Emergencyl/fire
supp. material. response
PF-4, |Earthquake/external Radiation exposure PCV/SCV integrity, Building confinement, |SOPs, operator training
3 |IV |A INMT-4 |event; equipment A A B confinement, separation |HEPASHVAC, CAMs,|Emergency response
failure (wall/fence fal, of canigters, seismicaly |neg. pressure
cang/storage units fail) qualified Kardex unit
disperses materia
PF-4, |Dewar failure; a Operator inj. (cryo.) [SS unpressurized dewar |Building confinement, |Cryogenic safety
3 |IV B [NMT-4 |cryogenic nitrogen legk |D B D b. Limited volume HEPAS/HVAC, training SOPs, operator
(industria accident) (30-1) ventilation, training
3 [IV]A b. Op. inj. (asphyxiation) neg. pressure Combudtible/ignition
D A D b. Room volume source control
(~500 ) Emergency response
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Table 2-B. Initial Screening Hazard Scenariosfor Dimensional Gage | ngpection

Consequences Administrative
R| F | C |Facility| Cause/Scenarios P w E |Protective Features| Protective Systems Controls
PF-4  |Pyrophoric materid |a. Operator injury/burn |Glovebox Building confinement SOP; operator training;
4 IV |C burns when exposed |C C C confinement a. Isolation dampers, a. fire dept. response;
to O, in glovebox or a. Fire suppress. room sprinklers, combustible control
4 IV |B ignition of b. Radiation exposure |  agents (graphite), interlock with supply ~ {use of protect. clothing.
combustiblesin C B C heat detectors ar
glovebox (rags, b. HVAC (neg. pressure),
acohol) affects HEPAs, CAMs
components
PF-4  |Criticality mass Criticdity Glovebox Building confinement SOP; operator training;
4 |V |A limits, exceeded for |C A C confinement and CAS, HVAC (HEPAS) |[criticality safety limits;
Pu metal or oxide shidding MASS
“Dry” process
PF-4  |Operator touches Electrical shock Electric insulation Shut-off switches SOP, operator training
2 (1 |A deteriorated power  |D A D Insulated gloves, Emergency/medical
cord/maintenance grounding response
personnel are
exposed to energized
equipment; injury
occurs
PF-4  |Fire earthquake, or |Radiation exposure Glovebox Building confinement SOP; operator training;
4 IV |B other externa event confinement a. Isolation dampers, a. Fire dept. responsg;
damagesinspection |c B C a. Fire suppress. room sprinklers, combustible control
glovebox agents (graphite), interlock with supply ~ |use of protect. clothing.
heat detectors ar
b. HVAC (neg. pressure),
HEPAs, CAMs
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Intermediate Screening

The following methods were applied to further screen the accident scenarios:

All worker consequence scenarios with associated “B” severities of consequences were reviewed againgt their
risk ranking to ensure that their risk ranking was not changed from a 2 to a 3 according to the risk ranking
Table 2.3 of the hazard methodology (See Section 2.0 for adiscussion of this). If so, therisk ranking was
changed to the higher one, i.e,, risk rank 2.

Tables 3A and 3B show the results of thisintermediate step.

Table 3-A. Intermediate Screening for ROBOCAL

Conseguences Administrative
R | F | C|Facility] Cause/Scenarios P W E Protective Features | Protective Systems Controls
PF-4, |Sample container Radiation exposure Containers, canisters,  |Confinement ventilation |HazMat & Rad Prot,

2 |IV B [NMT-4 |ruptured during C B C double containment HVAC, ventilation, admin,, criticdity
handling (during HEPAs, CAMs, facility |limits, SOPs, operator
saging, loading, confinement training,
positioning, unloading) uncontaminated items

PF-4, |Cdorimeter overfilled |Criticality SCV, PCV, (double Confinement Criticality Safety

3 |V |A [NMT-4 |with assay items; excess|C A C confinement) limited Ventilation HVAC, HazMat & Rad Prot
SNM (>4500 g) is container dimensions,  |ventilation, HEPAS, (SNM weight limits;
present and event geometry/material CAMs, facility items must bein
occursto placeitemsin forms do not favor confinement CAS standard calorimeter
unsafe configuration criticality, ca. Cans canisters, CSLA limits)

give separation
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Table 3-A. Intermediate Screening for ROBOCAL

Consequences Administrative
R| F |C |Facility| Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, [Defective can sed Radiation exposure SCv, PCV HEPAS/HVAC, HazMat & Rad Prot,

2 |IV|B |INMT-4 |permits leskage C B C Zones 1 and 2 neg. admin., criticality
between two pressure, CAMs, limits, SOPs, operator
crimped/damaged cans, facility confinement training, operators
causing rupture after verify items are
item is removed from uncontaminated &
primary vessel container integrity

PF-4, |SNM leaksinto water |a Criticdity SCvV, PCV a. Building Admin., crit. limits,

3 |IV |A [NMT-4 |bath or can dropped by |C A C a. Limited container confinement, CAS |MASS accountability,
operator or robot and dimensions/geometry,  |b. HEPASHVAC, crit. safety, SOPs,

2 |IV|B SNM lesksinto water |p, Radiation exposure  |Separation given by cal. |  ventilation neg. operator training
bath (possible multiple  |C B C cans (passive control) pressure, CAMs,  |Evacuaion/emerg. resp.
can failures or use of b. remote handling for facility confinement
large, 10.5-in. most operations/assays
calorimeter)

PF-4, |Sharp equipment or tool |Radiation exposure SCV, PCV, double b. Building confinement |SOPSs, operator training

3 |IV B [NMT-4 |breaches primary C B C confinement, no glass |HVAC, HEPAS, (visual ingpections)
containment vessel parts in system, remote |ventilation TA-55 fireffire dept.

handling for assays/ confinement, response, maintenance
most operations CAMs, neg. pressure  |Combustible controls
PF-4, |ROBOCAL dectricad |Radiation exposure Insulation, grounding Building confinement, |SOPS, operator training

2 |l (A [NMT-4 |short ignites A A B PCV/SCV /confinement, |HEPAS/HVAC, Combust. control (rags
combustibles, causes separation of canisters |ventilation, in steel cans, low
PCV failures, dispersa neg. pressure, CAMs,  (loading)
of material room sprinklers, fire Emergency/fire

supp. material. response
PF-4, |Earthquake/external Radiation exposure PCV/SCV integrity, Building confinement, |SOPS, operator training

3 |IV|A [NMT-4 |event; equipment A A B confinement, separation |HEPAS/HVAC, CAMs,|Emergency response
failure (wall/fencefal, of canigters, seismically [neg. pressure
cans/storage units fail) qualified Kardex unit
disperses materia
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Table 3-A. Intermediate Screening for ROBOCAL

Consequences Administrative
R| F |C |Facility| Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, |Dewar failure; a Operator inj. (cryo.) [SS unpressurized dewar |Building confinement, |Cryogenic safety
2 [l [B INMT-4 |cryogenic nitrogen leak |D B D b. Limited volume HEPAS/HVAC, training SOPs, operator
(industria accident) (30-1) ventilation, training
neg. pressure. Combustiblefignition
source control
Emergency response
Table 3-B. Intermediate Screening for Dimensional Gage | nspection
Consequences Administrative
R| F | C |Facility| Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4  |Pyrophoric material Radiation exposure Glovebox confinement  (Building confinement | SOP; operator training;
burns when exposed to |C B C a. Fire suppress. agents |a. Isolation dampers,  |a. fire dept. response;
3 |Iv|B O, in glovebox or (graphite), heat room sprinklers, combustible control
ignition of combustibles detectors interlock with supply |use of protect. clothing.
in glovebox (rags, ar
acohoal) affects b. HVAC (neg.
components pressure), HEPAS,
CAMs
PF-4  |Criticaity masslimits, |Criticdity Glovebox confinement  [Building confinement | SOP; operator training;
3 |V |A exceeded for Pumeta [C A C and shielding CAS, HVAC (HEPAYS) |criticdity safety limits;
or oxide “Dry” process MASS
PF-4  |Operator touches Electrical shock Electric insulation Shut-off switches SOP, operator training
2 |I1l|A deteriorated power D A D Insulated gloves, Emergency/medical
cord/maintenance grounding response
personnel are exposed
to energized equipment;
injury occurs
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Table 3-B. Intermediate Screening for Dimensional Gage | nspection

Consequences Administrative

R| F | C |Facility] Cause/Scenarios P w E Protective Features | Protective Systems Controls

PF-4  |Fire, earthquake, or Radiation exposure Glovebox confinement  [Building confinement  [SOP; operator training;
other external event a. Fire suppress. agents |a. Isolation dampers,  |a Fire Dept. response;

3 (Iv|B damages inspection C B C (graphite), heat room sprinklers, combustible control
glovebox detectors interlock with supply |use of protect. clothing.

ar
b. HVAC (neg.
pressure), HEPAS,
CAMs
Screening Standard Industrial Hazards
Those accident scenarios with nonradiologica consequences caused by industria or commonly accepted hazards,
e.g., dectrocution, fals, severe burns, etc. were screened out. These sandard industrid hazards are those hazards
that are routingly encountered in general industry and construction, and for which nationa consensus codes
and/or standards (e.g., OSHA, transportation safety) exist to guide safe design and operation without the need for
gpecia andysis to define safe design and/or operationa parameters.
Tables 4Aand 4B show these results.
Table 4-A. Screening of Standard Industrial Hazards for ROBOCAL
Consequences Administrative
R| F | C |Facility] Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, |Sample container Radiation exposure Containers, canisters, | Confinement HazMat & Rad Prot,

2 |IV|B [NMT-4 |ruptured during C B C double containment ventilation HVAC, admin., criticdity
handling (during ventilation, HEPAS, limits, SOPs, operator
daging, loading, CAMs, facility training,
positioning, unloading) confinement uncontaminated items
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Table 4-A. Screening of Standard Industrial Hazardsfor ROBOCAL

Consequences Administrative
R| F | C |Facility] Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, |Cdorimeter overfilled |Criticality SCV, PCV, (double Confinement Criticality Safety
3 |V |A |NMT-4 |with assay items, C A C confinement) limited | Ventilation HVAC, HazMat & Rad Prot
excess SNM (>4500 g) container dimensions, | ventilation, HEPAS, (SNM weight limits;
is present and event geometry/material CAMs, fecility items must bein
occursto placeitemsin forms do not favor confinement CAS standard calorimeter
unsafe configuration criticality, cal. Cans canisters, CSLA limits)
give separation
PF-4, |Defective can sed Radiation exposure SCV, PCV HEPASHVAC, Zone |HazMat & Rad Prot,
2 |IV|B [NMT-4 |permits leakage C B C 3 admin., criticdity
between two crimped/ neg. pressure, CAMs, |limits, SOPs, operator
damaged cans, causing facility confinement training, operators
rupture after itemis verify items are
removed from primary uncontaminated &
vessel container integrity
PF-4, |SNM leaksinto water |a Criticality SCvV, PCV a Building Admin., crit. limits,
3 |IV|A |NMT-4 |bath or candropped by |C A C a. Limited container confinement, CAS  |MASS accountability,
operator or robot and dimensions'geometry, |b. HEPAS/HVAC, crit. safety, SOPs,
2 |IV|B SNM lesks into water |b. Radiation exposure |Separation given by cal. | ventilation neg. operator training
bath (possible multiple |C B C cans (passive control) pressure, CAMSs, Evacuation/emerg.
can failures or use of b. remote handling for | facility confinement |resp.
large, 10.5-in. most operations/assays
calorimeter)
PF-4, |Sharp equipment or Radiation exposure SCV, PCV, double b. Building SOPs, operator training
3 |IV B |NMT-4 |tool breachesprimary |C B C confinement, no glass confinement HVAC, |(visual inspections)
containment vessel partsin system, remote | HEPAs, ventilation | TA-S5fireffire dept.
handling for assays/ confinement, response, malntenance
most Opa'an ons CAMS, neg. pressure Combustible controls
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Table 4-A. Screening of Standard Industrial Hazardsfor ROBOCAL

Consequences Administrative
R| F | C |Facility] Cause/Scenarios P w E Protective Features | Protective Systems Controls
PF-4, |ROBOCAL electrical |Radiation exposure Insulation, grounding | Building confinement, |SOPS, operator training
2 |l (A [NMT-4 |short ignites A A B PCV/SCV/ HEPAS/HVAC, Combust. control (rags
combustibles, causes confinement, separation | ventilation, neg. in stedl cans, low
PCV failures, dispersal of canisters pressure, CAMs, room |loading)
of materia sprinklers, fire supp. Emergency/fire
material. response
PF-4, |Earthquake/ext. event; |Radiation exposure PCV/SCV integrity, Building confinement, |SOPs, operator training
3 |IV|A |NMT-4 |equip. failure (wal/ A A B confinement, separation| HEPAS/HVAC, CAMs,| Emergency response
fence fal, cang/storage of canigters, seismically |neg. pressure
units fail) disperses qualified Kardex unit
materia
Table 4-B. Screening of Standard Industrial Hazards for Dimensional Gage | nspection
Consequences Administrative
R | F | C|Facility| Cause/Scenarios P W E Protective Features | Protective Systems Controls
PF-4  |Pyrophoric materia Radiation exposure Glovebox confinement  |Building confinement [ SOP; operator training;
burns when exposed to a. Fire suppress. agents |a. Isolation dampers,  |a fire dept. responsg;
3|Iv|(B O, in glovebox or C B C (graphite), heat room sprinklers, combustible control
ignition of combustibles detectors interlock with supply  {use of protect. clothing.
in glovebox (rags, ar
acohol) affects b. HVAC (neg.
components pressure), HEPAS,
CAMs
PF-4  |Criticdity masslimits, |Criticaity Glovebox confinement  |Building confinement | SOP; operator training;
3|V |A exceeded for Pumeta |C A C and shielding CAS, HVAC (HEPAYS) |criticality safety limits;
or oxide “Dry” process MASS
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Table 4-B. Screening of Standard Industrial Hazardsfor Dimensional Gage I nspection

Consequences Administrative
R | F | C|Facility| Cause/Scenarios P W E Protective Features | Protective Systems Controls
PF-4  |Fire, earthquake, or Radiation exposure Glovebox confinement  |Building confinement  [SOP, operator training;
other external event a. Fire suppress. agents |a. Isolation dampers,  |a fire dept. response;
3 |Iv|B damages inspection C B C (graphite), heat room sprinklers, combustible control_
glovebox detectors interlock with supply |use of protect. clothing.
ar
b. HVAC (neg.
pressure), HEPAS,
CAMs
Accident Categories
Accident scenarios are sorted into accident categories: spill/release, worker injury, fire, explosion, criticality,
natura phenomena events, and externd events.
Table 5-A. Sorting Accident Scenariosinto Categoriesfor ROBOCAL
Consequences
R | F | C |Facility| Cause/Scenarios P W E Protective Features| Protective Systems | Administrative Controls
Spill/Releases of Airborne Materials:
PF-4, |Samplecontainer |Radiation exposure Containers, canisters, |Confinement ventilation (HazMat & Rad Prot, admin.,
2 |IV|B [NMT-4 |ruptured during C B C double containment  |HVAC, ventilation, criticdity limits, SOPs,
handling (during HEPAs, CAMs, facility |operator training,
staging, loading, confinement uncontaminated items
positioning,
unloading)
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Table5-A. Sorting Accident Scenariosinto Categoriesfor ROBOCAL

Consequences
RI|F Facility| Cause/Scenarios P W E Protective Features| Protective Systems | Administrative Controls
PF-4, |Defective cansea |Radiation exposure SCV, PCV HEPASHVAC, HazMat & Rad Prot, admin.,
2 IV NMT-4 |permits leakage C B C Zones 1 and 2 neg. criticdity limits, SOPs,
between two pressure, CAMSs, facility |operator training, operators
crimped/damaged confinement verify items are
cans, causing uncontaminated and container
rupture after item integrity
isremoved from
primary vessel
PF-4, |Sharp equipment |Radiation exposure SCV, PCV, double  |b. Building confinement [SOPs, operator training
3 |1V NMT-4 |or tool breaches |C B C confinement, no glass |HVAC, HEPAS, (visua ingpections)
primary partsin system, ventilation confinement, |TA-55 fireffire dept. response,
containment vessel remote handling for  [CAMSs, neg. pressure  |maintenance
assays/ most Combustible controls
operations
Worker Injury/Exposure: No Scenarios Survived
Fires:
PF-4, |ROBOCAL Radiation exposure Insulation, grounding  |Building confinement, | SOPs, operator training
2 |l NMT-4 |electrical short A A B PCV/SCV/confineme |HEPAS/HVAC, Combust. control (ragsin steel
ignites nt, separation of ventilation, neg. cans, low loading)
combustibles, canisters pressure, CAMs, room | Emergency/fire response
causes PCV sprinklers, fire supp.
failures, dispersa material.
of material

Explosion: No Scenarios Survived
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Table5-A. Sorting Accident Scenariosinto Categoriesfor ROBOCAL

Consequences
R | F | C |Facility| Cause/Scenarios P W E Protective Features| Protective Systems | Administrative Controls
Criticality:
PF-4, |Calorimeter Criticality SCV, PCV, (double |Confinement Criticality Safety HazMat &
3 |V |A |NMT-4 |overfilled with C A C confinement) limited  |Ventilation HVAC, Rad Prot
assay items; excess container dimensions, |ventilation, HEPAS, (SNM weight limits; items
SNM (>4500 g) is geometry/material CAMs, facility must bein standard
present & event forms do not favor confinement CAS calorimeter canisters, CSLA
occurs to place criticality, cal. Cans limits)
itemsin unsafe give separation
configuration
PF-4, |SN\M lesksinto a Criticdity SCV, PCV a Building Admin., crit. limits, MASS
3 |IV|A |[NMT-4 |water bathorcan |C A C a. Limited container confinement, CAS  |accountability, crit. safety,
dropped by dimensons/geomet |b. HEPASHVAC, SOPs, operator training
2 |IV|B operator or robot | . Rediation exposure ry, Separation given | ventilation neg. Evacuation/emerg. resp.
and SNM lesks  |C B C by cal. cans pressure, CAMs,
into water bath (passive control) facility confinement
(possible multiple b. Remote handling
can failures or use for most
of Iarge, 10.5-in. opera[ions/mys
calorimeter)
Natural Phenomena Events:
PF-4, |Earthquake/ Radiation exposure PCVISCV integrity, |Building confinement, |SOPSs, operator training
3 |IV|A |NMT-4 |external event; A A B confinement, HEPASHVAC, CAMs, |Emergency response
equipment failure separation of neg. pressure
(wall/fencefall, canigters, seismicaly
cang/storage units qudified Kardex unit
fail) disperses
materia

External Events: No Scenarios Survived
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Table 5-B. Sorting Accident Scenariosinto Categoriesfor Dimensional Gage I nspection

RIF

C

Facility

Cause/Scenarios

Consequences
P W E

Protective Features

Protective Systems

Administrative Controls

Spill/Releases of Airborne Materials: No Scenarios Survived

Worker Injury/Exposure: No Scenarios Survived

Fires:
PF-4  |Pyrophoric Radiation exposure Glovebox Building confinement  [SOP; operator training;
materia burns confinement a |solation dampers, a. fire dept. response;
3 |Iv|B when exposedto  |C B C a. Fire suppress. room sprinklers, combustible control
O, in glovebox or agents (graphite), interlock with supply |use of protect. clothing
ignition of heat detectors ar
combustiblesin b. HVAC (neg.
glovebox (rags, pressure), HEPAS,
alcohol) affects CAMSs
components
PF-4  |Criticality mass Criticdity Glovebox Building confinement | SOP; operator training;
3 |V |A limits, exceeded |C A C confinement and CAS, HVAC (HEPAS) |criticality safety limits; MASS
for Pu metal or shidding
oxide “Dry” process
PF-4  |Fire, earthquake, or |Radiation exposure Glovebox Building confinement  |SOP; operator training;
other external confinement a Isolation dampers, a. fire dept. response;
3 |Iv|B event damages C B C a. Fire suppress. room sprinklers, combustible control
inspection agents (graphite), interlock with supply  |use of protect. clothing
olovebox heat detectors ar
b. HVAC (neg.
pressure), HEPAS,
CAMs
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Final Screening

The purpose of this last screening was to identify those accident scenarios that may challenge the DOE offsite
Evadudtion Guiddines (i.e., 25 rem EDE, 50-yr. dose committed), or had what was considered to have significant
consequences.

The following approach was used to identify such scenarios:

From the list of segregated accident scenarios by accident category and initiating evert group, the scenarios with
the worst or bounding consequences were sdected. As aminimum over two dozen scenarios were identified to
represent such combinations of accident categories and initiating event groups. This list of screened accident
scenarios will be explicitly identified in the hazard andlysis section of the FSAR, i.e., Section 3.3.2.3.5.

These accident scenarios were reviewed to determine if common controls exigt; or if their initiating events could
be grouped under a Single group, or if the source terms and consequences were the same. This grouping could not
be predetermined, as knowledge and evauation from the previous screening process was what yielded the list of
accident scenarios.

Table 6-A. Scenariosthat Potentially Challenge Offsite Evaluation Guidelinesfor ROBOCAL

Consequences
R | F | C |Facility| Cause/Scenarios P W E Protective Features| Protective Systems | Administrative Controls
Fires:
PF-4, |ROBOCAL Radiation exposure Insulation, grounding  |Building confinement,  |SOPs, operator training
2 |l NMT-4 |€electrical short A A B PCV/SCV/confine- |HEPASHVAC, Combust. control (ragsin stee!
ignites ment, separation of | ventilation, neg. cans, low loading)
combustibles, canisters pressure, CAMs, room  |Emergency/fire response
causes PCV sprinklers, fire supp.
failures, dispersa material.
of material

This scenario was selected for an EBA as a bounding accident for operations in the basement.
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Table 6-A. Scenariosthat Potentially Challenge Offsite Evaluation Guidelinesfor ROBOCAL

Consequences
R | F | C |Facility| Cause/Scenarios P W E Protective Features| Protective Systems | Administrative Controls
Criticality:
PF-4, |Cdorimeter Criticality SCV, PCV, (double |Confinement Criticaity Safety HazMat &

3 |V |A [NMT-4 |overfilled with C A C confinement) limited  [Ventilation HVAC, Rad Prot

assay items; excess container dimensions, |ventilation, HEPAS, (SNM weight limits; items

SNM (>4500 g) is geometry/material CAMs, fecility must be in standard

present and event forms do not favor confinement CAS calorimeter canisters, CSLA

occurs to place criticality, cal. Cans limits)

itemsin unsafe give separation

configuration

PF-4, |SNM lesksinto a Criticality SCV, PCV a Building Admin., crit. limits, MASS

3 |IV[A [NMT-4 |water bathor can |C A C a. Limited container confinement, CAS  |accountability, crit. safety,

dropped by dimensions/geomet |b. HEPASHVAC, SOPs, operator training
2 |IV|B operator or robot  |b, Radiation exposure ry, separation ventilation Evacuation/emerg. resp.

and SNM leaks C B C given by cd. cans neg. pressure, CAMs,

into water bath (passive control) facility confinement

(possible multiple b. Remote handling

can failures or use for most

of Iarge, 10.54in. opaa[ions/mys

calorimeter)

These scenarios were not selected for an EBA. A solution criticality is considered to be more likely and the consegquences of a solution criticaity
are expected to bound these scenarios.

Natural Phenomena Events:

PF-4,

3 [IV|A INMT-4

Earthquake/ext.
event; equip.
failure (wall/fence
fall, cans/storage
units fail) disperses
material

Radiation exposure
A A B

PCV/SCV integrity,
confinement,
separation of
canigters, seismicaly
quaified Kardex unit

Building confinement,
HEPASHVAC, CAMs,
neg. pressure

SOPs, operator training
Emergency response

This scenario was not selected as an EBA. The facility wide effects of an earthquake were evaluated as the EBA.
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Table 6-B. Scenariosthat Potentially Challenge Offsite Evaluation Guidelinesfor Dimensional Gage I nspection

Consequences
R | F | C |Facility| Cause/Scenarios P W E Protective Features| Protective Systems | Administrative Controls
Fire:
PF-4  |Pyrophoric Radiation exposure Glovebox confinement |Building confinement  |SOP; operator training;
material burns C B C a. Fire suppress. agents|a. Isolation dampers,  |a. fire dept. response;
3 |Iv|B when exposed to (graphite), heat room sprinklers, combustible control
O, in glovebox or detectors interlock with use of protect. Clothing
ignition of supply ar
combustiblesin b. HVAC (neg.
glovebox (rags, pressure), HEPAS,
acohoal) impacts CAMs
components
This scenario was not selected as an EBA. The PREP furnace fire is bounding with respect to thisfire.
Criticality:
PF-4 Criticaity mass  |Criticdlity Glovebox Building confinement | SOP; operator training;
3 |V |A limits, exceeded |C A C confinement and CAS, HVAC (HEPAS) |criticality safety limits; MASS
for Pu metal or shidding
oxide “Dry” process

This scenario was not selected for an EBA. A solution criticality is considered to be more likely and the consequences of a solution criticality are
expected to bound this scenario

Natural Phenomena Events:

PF-4

Fire, earthquake, or
other external event
damages inspection
glovebox

Radiation exposure

C B C

Glovebox
confinement

a. Fire suppress.

agents (graphite),
heat detectors

Building confinement

a |Isolation dampers,
room sprinklers,
interlock with supply
ar

b. HVAC (neg.
pressure), HEPAS,
CAMs

SOP; operator training;
a. fire dept. response;
combudtible control
use of protect. clothing

This scenario was not selected as an EBA. The facility wide effects of an earthquake were evaluated as the EBA.
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose

Misassembly Three scenarios were identified | 1 kg of heat 2E-6 with Respirable 8gof heat | 325 5.2 mrem
of Launcher that could cause the assembly source Pu normal airborne source Pu
(IFIT Facility) | tofail: (1) failuretoinstal the ventilation release (before

reaction mass, (2) failureto fraction LPFis
Current FSAR | securetierods, and (3) failure 2 75E-5with | was used applied)

toinstall the hardware setup on aventilation | (RARF=

the muzzle of the launcher. failure and RF*ARF), 3 7 mrem

Only the last scenario could propulsion and was

result in arelease. It was gasrelease taken to be

assumed that the facility supply 8E-3

ventilation is shut down during

the launch, and that thereisa

small exhaust flow through the

HEPAS. It wasassumed that the

maximum overpressure caused

by the release of propulsion gas

is below the structural capacity

of the IFIT Facility and HEPA

filters. It was found that the

ceiling armor is capable of

dissipating the impact of an

unrestrained launch. The

distance from PF-4 to the MOI

iS900 m.
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
Spills/release MELCOR was used to 1kgof heat | 1 0.99 exhaust | 5E-3 6E-1 3gfor 444 133.2rem
of airborne determine the L PFs, and the source Pu fans exhaust
materia — IFIT | MELCOR models were based operating Therefore, fans Thelower
Facility — on the following assumptions: without RARF = without conver-
Overpressur- (1) 3 g of 1-micrometer HEPASs 3E-3 HEPAs sion factor
ization diameter Pu powder is isdueto
dispersed into the IFIT Facility 9.6E-4 the nature
Upgraded upper room over thefirst 0.005 HEPAS 0.0029 g of the 129 mrem
FSAR sec of therun, (2) 9.978 n® of working with MACCS2
N, gasisreleased into the without HEPAs and | dispersion
room, al of the IFIT FH)I“ty exhaust fans no fans models
and PF-4 doors are closed, (1.25E-5 (L25E-5 g used. An
(3) IFIT Fecility utility with fans) with fans) explan-
penetrations are intact, and ation of (16
(4) no filters or fans were the model, | mrem)
modeled for the IFIT Facility and the
(airflow isthrough PF-4 assump-
ventilation flow path). The tions used
MELCOR model considered isgivenin
the operability of the fans and Appendix
the HEPA filters separately. 3G of the
The distance from PF-4 to the updated
MOl is1024 m. FSAR
Plutonium No credit was taken for the 45kg 1 1 2E-3 03 279 3 8.1lrem
releasefroma | inner and outer containers, even | WG Pu
degraded though their individual failure oxide Reduced to
storage rates were considered. The 22x10%%g 66x10™2
container distance from PF-4 to the MOI when rem
i$1024 m. reduction
Current FSAR factorsfor
the
ventilation
system are
considered
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
Plutonium No credit was taken for the 45kg 1 0.98 2E-3 0.3 279 0.75(non- | 2.0rem
releasefroma | inner and outer containers, even | WG Pu Determined buoyant
degraded though their individua failure oxide using elevated
storage rates were considered. The MELCOR, release)
container distance from PF-4 to the MOI to be worst
i51024 m. case of the
Upgraded unmitigated
FSAR
0.519 with
HEPS and 14g 052 0.73rem
0.246
|(-|EPAS and (0.669) (0.36) 0.5rem
fans) See
comments
regarding
MACCS2
from
above
Nuclear The criticality accident was 4.2 kg of 1 1 1 1 0.53g 16rem
Criticality in assumed to occur in the Pu as (unmiti- unmiti-
the U/Pu uranium/plutonium separation plutonium gated) gated
Separations processin aglovebox nitrate
Process containing a deep well. It was 21x10°% 35x10?
assumed that external doses (miti- rem
Current FSAR | from exposures to neutron and gated)* mitigated
gamma radiation outside PF-4
would be negligible because of
the distances involved and
shielding effects from PF-4.
The distance from PF-4 to the
MOI is 900 m. This calculation
used 5 x 10’ fissions,
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
*The MAR was reduced by 0.05% to account for the salt content
that evaporates to an aerosol. This release was based on
approximately 25% of theinitial solution being evaporated. The
mitigated source term is further reduced by 4 x 10°° to account for
the HEPA filters.
Nuclear The criticality scenariois 4.2 kg of 0.25 1for gases 1fornoble | 1 39E-2Ci - 54 rem
criticality postul ated to occur in the Pu as gases 0529 (unmit-
nitrate ion exchange, the nitric plutonium 2x10° for (unmiti- igated)
Upgraded acid dissolution, or other nitrate particulates 0.25for gated)
FSAR operationsin which fissile-rich halogens
solution may be present. The 79E-8Ci —
distance from PF-4 to the MOI 5x 10%for 1E° g 0.2 rem
is1024 m. This calculation fissile (miti-gated) (miiti-
used 10"° fissions. material gated)
Laboratory Thefireis postulated to occur 204ghea |1 1 (initial 0.01 1 0209 320 64 rem
Fireinthe in Room 207 adjacent to source leak path
Hesat Source GB-218. It was assumed that Pu powder factor)
Production 70 g of powder islost during a
Area 3 kg campaign. Thislost 0.011 (final 22mg 318 0.7 rem
powder was assumed to be LPF dueto
Current FSAR | evenly deposited on the interior building
walls of the glovebox. It was leakages)
assumed that each of the 12
gloves has 1.7 g of powder on
it, and the gloves burned
completely. The distance from
PF-4 to the MOI is 900 m.
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
Plutonium238 | The distance from PF-4 to the 1200 g of 1 3.308E-1 1E-3 1for 0.397¢g 119 5.6rem
Oxide Fuel MOI is 1024 m. MELCOR was ball milled unmitigated ball (6remif
Pellet used to calculate the LPFs. This | 2%8pu milled | +0079g non-
Operations analysis assumed 1200 g = 0.47g for buoyant)
powder because more than 1 9600 g unmiti- unmitigate
Upgraded glovebox wasinvolved inthis | 238py 05 5491E-2 005for | gated d
FSAR entire room fire. Additional unmiti- mitigated other
MAR of 9600 g is assumed to gated (2.768E-2 glove-
be in the other glovebox, but is 1 miti- with fans) boxes 0.066
not ball-milled powder. It was
also shown that ignition of gated 9+O'026 9
. =0.092¢g
across aisle PMMA caused by 055 rem
radiant heat flux is not feasible for
if the entire PMMA on a mmgateq m'g ga_ter(:l
glovebox train was consumed. (0.096 with and wit
However, it was also shown fans) fans
that flashover conditions could
occur if morethan 3
gloveboxes of PMMA were
ignited.
Hydrogen Deflagration is assumed to 4500 g of 1 1 unmiti- 5x10° 03 6.75gWG | 21 14.2rem
Deflagration in | occur because of multiple Pu powder gated Pu unmit-
the Hydride/ equipment failures and in hydride igated
Dehydride operational errors. Process form 36x10° 24x10%g |3
Glovebox occursin Room 114. mitigated WG Pu 73x10°8
Deflagration concentration was rem miti-
Current FSAR | takento be 6%. The MARisin gated
avacuum chamber that is
designed to withstand vacuum
forces and fail during an
overpressure. 900 m to MOI.
This processis no longer active
so it was replaced by the FSTF.
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
Hydrogen Deflagration or explosion is 6kgWG 1 0.82 5E-3 0.3 7.389 0.2 146rem
deflagration or | postulated to occur because of | Pu unmitigated unmiti- unmiti-
explosion in gas leaksin the hydrogen gated gated
the Full-Scale supply cabinet from the failure 28E-2
Test Facility of coupling or fitting mitigated 1 02529 There was
connections. Deflagration was mitigated 1 no miti-
Upgraded calculated to occur when the 55E-2 gated dose
FSAR hydrogen concentration reached mitigated 2 0495 g eval-ated
astiochiometric mixture of mitigated 2 since the
29 mole % hydrogen. 1024 m dose was
to MOI. Two mitigated cases so small.
were considered to determine
two LPFs. (1) A fully mitigated
LPF where the ventilation
system is assumed to be
working with HEPA filtersin
place (assume rel ease through
two HEPA filtersin series only)
with amaximum total removal
factor of 2.8E-2. (2) Failure of
the ventilation system with
HEPA in place with a
maximum total removal factor
of 5.5E-2.
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
Natural The shell of the PF-4 structure Oif Unmitgated 1E-3 01 01149 Not 149rem
Phenomena- is assumed to remain intact encapsula | 0.6 No powder or powder | heat source | specified unmiti-
Earthquake after an EBE. Many gloveboxes tion HEPA oxide oroxide | Pu for each gated
are expected to fail, along with mediais isotope
Current FSAR | process gaslinesthat service designed 1 51.1gWG
these gloveboxes. The tosurvive | itigated 2E5 liquids Pu
ventilation system is expected a0.3g liquids
;thgrlebescoamuzevgtjletl S;E?n the e 0.06 W/Fans oo 18 mitl-
. _ . . & HEPA BE-4 forma- 238gU gated
base_ment_ are exp(_ected tofail. 1if media formation tion of
A _crltl_cal ity resulting from a is not so of particles | particles | ynmiti-
seismic event was found to be robust through through ated
unlikely. Any resulting fires self- salf- 9
were bounded by other : -
scenarios. No MAR was z?:éit?(fg ng " 1-1_(25X
considered for gloveboxes oxidatio | 10~ 9 heat
designated asinactive. MAR N source Pu
was considered as Pu if both Pu
and U are present. No tritium 0.04 Pu 5179
MAR isused, based on dose .etal WG Pu
conversion factor 3E-5 Pu T] .
considerations. 900 mto MOI. metal that ;elaft 'S
Using CSLA MAR. isself- heaii ng | 0241U
heating mitigated
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
Seismic Events | The shell of the PF-4 structure Oif Unmiti- 1E-3 01 unmiti- 44 rem/g Unmit-
within PF-4 is assumed to remain intact encapsul- | gated powder or powder | gated Heat igated
after an EBE. Many gloveboxes ation 0.85 oxide oroxide | 0.085¢g Source 67 rem
Upgraded are expected to fail, along with mediais W/Fans, heat source | Pu, Non-
FSAR process gas lines that service designed | NoHEPA 1 Pu bouyant Mitigated
these gloveboxes. The to survive 2E5 liquids Elevated
ventilation system is expected a0.3g Mitigated liquids 84.1g 8 mrem
to fail because of electrical EBE 1E-4 No 05 WG Pu
failure. A crl_tlcallty resulting . . Fans, 5E4 formati 75remg | wWiH EPA,
from a seismic event was found lif media | \W/HEPA formation on of WG Pu No Fan
tp be unlikely. Any resulting is not so of particles | particles Non-
fires were bounded by other robust 3E-5 W/Fans | through through bouyant 2.4 mrem
scenarios. No MAR was salf- i, Elevated ’
considered for gloveboxes that sustained sustain-
are designated asinactive. oxidation | edoxi- W/HEPA
MAR was considered as Pu if dation | LO1ESQ & Fans
both Pu and U are present. No heat source
tritium MAR is used, based on 0.04 Pu Pu
dose conversion factor m ctal
considerations. 1040 mto MOI. that is 99E-3 g
Using CSLA MAR. 3E5Pu ool WG Pu
metal that heat-'n
; [
is self- 9 | wiHEPA,
heating No Fan
3E-6 g heat
source Pu
3E-3gWG
Pu
W/HEPA
& Fans
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
Operational A glovebox fireis assumed to 20 g tritium 19x 10° 0.0315 0.63rem
Accident — heat tritiumcontaminated parts | intheform Ci
Tritium in astorage areawithin a of tritiated
Releasefrom glovebox. Elemental tritiumis water vapor
the Special then oxidized and released as | (194 x 10°
Recovery Line | vapor. Consequences were Ci)
(SRL) assessed assuming the structure
remainsintact, but all
Current FSAR | mitigative featuresfail.
Glovebox confinement is
assumed to fail, and the
ventilation system draws air
into the glovebox through the
gloveports. The glovebox
atmosphere is then vented
through the bubbler pressure
relief line, bypassing the tritium
collection system, and exits out
the south exhaust stack. 900 m
toMOlI.
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Process

Assumptions/Remarks

MAR

DR

LPF

ARF

RF

ST

Dose
rem/g

Total

Offsite
Dose

Tritium
Release
Accident from
SRL
Operations

Upgraded
FSAR

Thereleaseis postulated to
result from amalfunction of the
FGTS metal bellows pump
while operating, afire within
(B-1403, or an SRL process
room fire that engulfsthe
glovebox. Consegquences were
al so assessed assuming the
structure remainsin tact, but all
mitigative features fail. A
glovebox fire, or aroom fire
that breaches the glovebox,
oxidizes the tritium, and
ultimately releases the vapor
out the south exhaust stack as
in the previous SAR evaluation.

50 g tritium
astritiated
water

(5x 10° Ci)

5x10° Ci

897x10-7
rem/Ci

(at ground
release)

1.86x10°"
rem/Ci
(1-MW
fire
ground
release)

0.45rem
spill

0.09rem
fire

Operational
Accident —
Chlorine
Release

Current FSAR

The release was modeled using
a Gawussian dispersion model,
and the consequences were
estimated based on 900 mto an
MOI. Maximum inventory

(150 Ibs) was assumed to be
released over 15 minutes. No
credit was taken for the mixing
of the chlorine withthe air. The
release was assumed to occur as
the result of a pipe break
outside PF-4. The MIDAS
heavy gas dispersion model
was used.

150 lbs of
chlorineis
release at a
rate of
0.076 kg/s

N/A

N/A

8 ppm
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Process

Assumptions/Remarks

MAR

DR

LPF

ARF

RF

ST

Dose
rem/g

Total

Offsite
Dose

Chlorine Gas

Spill

Upgraded
FSAR

This scenario was postul ated to
occur inside PF-3 Room 116. A
150-Ib cylinder catastrophically
fails and leaks outside the
facility while the cylinder is
being changed. No reaction of
the chlorine gasis assumed.
ALOHA computer model was
used. ALOHA uses adiffusion-
based algorithm for heavy
gasses. 1024 mto MOlI.

150 Ibs

N/A

N/A

3.72 ppm
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose

The following accident scenarios are not in the current FSAR accident analysis. They arein the upgraded FSAR

Fire— The unmitigated cases assumed | 6 kg 8E-3 0.77 (unmiti- | 6E-3 1E-2 22E-3¢9 14E-1 0.4 mrem

Miscellaneous | that asmall fire only affected WG Pu (small gated) (small fire) | elevated elevated

—ROBOCAL | onecontainer. A largefirewas | (smal fire) | fire) RARF = buoyant | buoyant
assumed to affect 1070 kg of 6E-5 3769 release release

Upgraded material. The mitigated case 1070 kg 0.76 (largefire)

FSAR assumed that the recirculation (largefire) | (large 0.198 74rem
filter bank contains 12 fiIters, fire) ground ground
each filter may contain 3 kg of buoyant buoyant
particulate material, and the release release
filters are assumed to be loaded BK 1'2,E,'2 059
up to 20% of their capacity. 9 (mitigated) =90
These conditions could then not (mitigated) 0198 116 mram
result in plugging of the second specified S

: . for mitigated | (no fans
bank of filters asthe first bank . with no and
is broken through. A 4.5-MW mitigated ; ternal
fire was used to model this. case ans \?vx| r?&rsl "
MOl is 1024 m from the miti-
facility. gated)
not
specified | <33
for fans mrem
working (with
exhaust
fans—
miti-
gated)
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Total
Dose Offsite
Process Assumptions/Remarks MAR DR LPF ARF RF ST rem/g Dose
Pyrochemical According to DOE-STD-3013- 45kg 1 0.82 5E-4 05 1049 0521 05rem
Metal 99, the Pu metal makesup 88% | 2*°Puin (unmiti- (unmiti- (unmiti-
Preparation of the weight of Pu oxide. molten gated) gated) gated)
Process Fire Therefore, the MAR was form
divided by 0.88 before 54E-4 6.9E-4g 0541 0.37
Upgraded calculating the source term. The (mitigated) (mitigated) | (miti- mrem
FSAR driving force for dispersion was gated) (miti-
the glovebox firein which 2 Ibs gated)
of cellulose was the fuel. MOI
is 1024 m from the facility.
Externd Fire- All TRU waste was treated as 10,000 1 1 3.7E-3 37FGEsor | 0.198 7.3rem
Gasoline Truck | #*°Pu equivalent activity, FGEsor 74 PECi
BLEVE including #*®Pu and uranium 2000 PECi
isotopes. The BLEVE was
Upgraded considered afireignition
FSAR source, and it was assumed that
enough combustible material
was present so the fire would
burn long enough to affect all
the containers or drums within
building 185. It was assumed
that half the drums are open by
the force of the overpressure
created by the BLEVE. MOl is
1024 m from the facility.
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Table 7. Comparison of EBA in Current FSAR to Upgraded FSAR

Process

Assumptions/Remarks

MAR

DR

LPF

ARF

RF

ST

Dose
rem/g

Total

Offsite
Dose

Fire— Non-
furnace —
Aqueous
Chloride Pu
Recovery

Upgraded
FSAR

The scenario is postulated to
consist of an unspecified
ignition source that makes
contact with the organic
mixture used in the operation
(solution or vapors above the
solution). Aqueous chloride Pu
recovery operations were
assumed to be conducted 5 days
aweek, 8 hoursaday. Cans of
Pu were assumed to be
introduced into the glovebox
trolley linein the materials
management area, conveyed to
Room 420, and opened in the
dissolution box. Pu solution
feed transfers between agueous
chloride process are by vacuum
transfers. It was assumed that
ignition sources and
combustible materials are
limited to the organic dilutents
used within the solvent
extraction process, which
consists of amixture of
dodecane (70%), decanol
(10%), and tributyl phosphate
(20%). The radioactive from of
combustible material assumed
to beinthe glovebox is
potentially pyrophoric Pu metal
intheform of solution. 1024 m
toMOlI.

10409
WG Pu

82E-1
(unmit-
gated)

5.4E-4
(mitigated)

15E-2

128¢g
(unmiti-
gated)

0.0085¢g
(mitigated)

0.19

24rem
(unmiti-
gated)

0.0016
rem (miti-
gated)

LA-13824-MS
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Table 8-A. ROBOCAL Controls

Control
Type Control Name Control Elementsor Description
PPA Operation controls Materia stored in safe geometry
PPA Operation controls Limited amount of ditilled water in water bath calorimeters
PPF Operation controls No PPCCW or industria water linesto ROBOCAL apparatus
MPA Operation control Separation of canisters
PPA Operation controls Remote handling for most operations/assay
PPF Process Confinement Double containment (containers and canisters)
PPF Process Confinement SCV
PPF Operation equipment PCV
PPF Operation equipment Limited container dimensons
PPF Operation equipment No glass patsin system
PPF Operation equipment Saismicdly qudified Kardex unit
PPF Operation equipment Locked access restricts ROBOCAL operation
PPF Operation equipment Interlocks shut off robot power if intruson or collison is detected
PPF Operation equipment Light curtain sounds darm when person enters work envelope
PPF Operation equipment Pressure-sengitive pads below work envel ope create emergency stop if stepped on or
object is dropped on them
PPF Operation equipment Fence around work area
PPF Operation equipment Process status indicator
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Table 8-B. Dimensional Gage I nspection Controls

Contral
Type Control Name Control Elementsor Description
PPA Operation controls “Dry” process
PPF Operation equipment  |Glovebox heat detectors
MPF Operation controls Glovebox fire suppression materias (graphite)
PPF Operation equipment  |Glovebox pressure differentid indicators
PPF Operation equipment  |Operational parameters are displayed on associated control panels
PPF Operation equipment  |Magnehdics display differential glovebox pressure
LA-13824-MS TA-55 FSAR Comparison Document and DOE SER Requirements
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