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Summary of Changes for Revision 14

v~ Y

LBDCR-09-01 38 Mobile Feed Sampling Rig and addition of new chemical
accident sequence, mitigated by application of IROFSC21.

12-19-09 CC-EG-2009-0408; 70.72 = 2009-0781

LBDCR-09-0138
Change CRDB girder bridge crane height from 9m to 9.75m

1-8-10

14a LBDCR-10-0002 Editorial changes for Phased approach to operations

02/01/10 1-12-10 CC-LS-2010-0001; 70.72 = 2010-0026

LBDCR-09-0126 Clarify the difference between engineered IROFS and
administrative IROFS

01 -12-10 CC-OP-2009-0007; 70.72 = 2010-0012

Four notes at the end of Table 3.8-1 inadvertently removed inLBDCR-10-0006 rvso 2revision 12a
01 -19-10 no cc package; 70.72 = no package

LBDCR-10-0011 Correct various editorial errors

14b 02-02-10 No cc package; 70.72 = no package

02/08/10 RSBM Temporary Ventilated Room02/0/10 LBDCR-1 0-0007

02-02-10 CC-EG-2009-0369; 70.72=-2010-0078

LBDCR-10-0012 ETC reports for criticality assessments due to Over-Enrichment

02-03-10 CC-EG-2010-0021; 70.72 = 2010-0085

LBDCR-10-0018 Replace current water system design with two smaller systems

02-09-10 CC-EG-2010-0008; 70.72 = 2010-0112
14c

02-17-10 LBDCR-10-0015 Remove details regarding the specific number of personnel and
fire & rescue equipment for Hobbs and Eunice

02-10-10 CC-LS-2010-0004; 70.72 = 2010-0121

LBDCR-09-0141 Removed accident sequences PT3-2 and UF3-1

01-13-10 CC-EG-2009-0491; 70.72 = 2010-0029
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Summary of Changes for Revision 14 I

=ssue/ Da;

LBDCR-1 0-0023

02-16-10

GEVS is monitored from the control room, not controlled

CC-LS-20 10-0006; 70.72 = 2010-0145

14d

03-05-10

LBDCR-09-01 10 Show the current pump/trap set and sampling configuration

02-18-10 CC-EG-2009-0320; 70.72 = 2010-0139

LBDCR-1 0-0028 Remove indications of pump trip on high weight (changes
already implemented in LBDCR-09-01 10)

02-19-10 CC-EG-2009-0500; 70.72 = 2010-0163

LBDCR-10-0030 Addition of ASME B31.3 Code Case and use of helium leak
testing for process piping

02-22-10 CC-LS-2010-0003; 70.72 = 2010-0181

LBDCR-10-0004 Relocation of the CUB roof staircase (Figure 3.3-12)

11-14-10 CC-EG-2009-0499; 70.72 = 2010-0008

LBDCR-10-0009 SBM-1001 extension and CAB extension

02-25-10 CC-LS-2010-0005; 70.72 = 2010-0190

LBDCR-10-0005 Gantry crane description

01-11-10 CC-OP-2009-0002; 70.72 = 2010-0101

LBDCR-1 0-0026 Reflect final design for LTTS.

03-02-10 CC-EG-2010-0015; 70.72.= 2010-0160

LBDCR-10-0027 Reflect final design for Solid Feed,

03-02-10 CC-EG-2010-0016; 70.72 = 2010-0161

LBDCR-1 0-0036

03-02-10

Autoclave 471=4B1 will not be installed in the SBM 1001 due to
space and budget considerations

CC-EG-2009-0429; 70.72 = 2010-0188

14e LBDCR-10-0039 Temporary storage of SBM condensate (in lieu of LECTS)

03-25-10 03-09-10 CC-EG-2010-0005; 70.72 = 2010-0016
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Summary of Changes for Revision 14

Refine & clarify terminology used to describe radiological areas.
LBDCR-10-0042 Also update standards and process systems, removing no

03-10-10 longer used and adding new.

CC-RP-2010-0001; 70.72 =2010-0222

Distinguish, between systems bounded at enrichment of 6 %LBDCR-10-0037 235u and 1.5 w o 23U

03-14-10 CC-LS-2010-0012; 70.72 2010-0189

LBDCR-10-0044 Operate While Constructing

03-11-10 LAR-09-14

Phased Operation is being revised to clearly identify the scope
of the individual phases.

03-18-10 CC-LS-2010-0010; 70.72 = 2010-0186
14e

(Continued) LBDCR-10-0045 UBC Pad not available for duration of IPO and editoral
corrections

03-22-10 CC-LS-2009-0014; 70.72 = 2010-0237

Ensure compensatory measures are in place when an IROFS
has been compromised.

03-23-10 CC-LS-2010-0013; 70.72 = 2010-0228

Mobile pump and trap set used as local exhaust ventilation forconnection of on-line mass spectrometer.

03-20-10 CC-EG-2010-0112; 70.72 = 2010-0247

15 Submittal to NRC for non substantial changes previously

03-25-10 approved by LES
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3.0 Applicable Requirements / Guidance

Cod , C U-4 i N6 05de W*466 wocuffwfit

The qualified helium leak test under vacuum conditions in
ASME B&PV Code. Section V. Article 10, Appendix V and
Appendix IX are acceptable substitutes for the testing
requirements identified in para. 345 of ASME B31.3
provided the following conditions are met:

1. The piping system is expected to operator only
under vacuum conditions.

2. Any leakage into the piping system that could result
in an internal reaction that increases the pressure
above atmospheric shall be prevented.

3. All system ioints and connections shall be leak

LBDCR-
10-0030

ASME B31.3
Code Case
185

ASME 831.3

Process piping is
required to be leak
tested prior to initial
operations. The
baseline test method
for internally
pressurized piping
systems is a
hydrostatic leak test
to be conduced at an
internal pressure of
1.5 times the design
pressure of the
system.

painted, or otherwise coated.
4. Helium leak testing is performed at vacuum

conditions sufficient for mass spectrometer helium
leak tests of ASME B&PV Code, Section V. Article
10, Appendices V and IX. or at oressures below 10
millibars absolute (<1% atmospheric pressure),
whichever is lower.

5. ASME B31-3. para. 345.2 applies, except for the
minimum "10 min" leak test period, the leak test
pressure requirements and the limitation of the

tested. Piping welds and ioints to be tested shall be
uninsulated and exposed, and shall not be primed,

SAR
ISAS

need for access for iacketed piping to "visual
access." Para. 345.3 also apDlies exceDt for the
leak test pressure requirements. All other
inspections, examination and records requirements
of ASME B31.3 Chapter VI must still be satisfied.

6. Written procedures shall be qualified, in accordance
with B&PV Code, Section V. Article 10.

7. Test personnel shall have training and certification
consistent with ASME B31.3, para. 342.

8. Test reports, including records ofpersonnel
qualifications, shall meet the requirements of ASME
B&PV Code, Section V. Article 10, Item T-1091 and
shall be retained for at least 5 years.

9. Options of the ASME B&PV. Section V. Article .10,test methods• whic~h allow the_ ennine=arinn dApcinn tn
.L. _________ I ____________ --....-... ~..-.-. ~..-..- ______________

ISA Summary Page 3.0-23 Revision 15
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3.0 Applicable Requirements / Guidance

C ise 06eCd6N 0 i &MM66t- N6w.C e Souere Docu ment -'

modify specified requirements of the AOpendix V
and Appendix IX test methods, may only be
exercised so as to make these requirements more
sensitive or more conservative.

10. The use of the vacuum leak test instead of the
pressurized leak test of ASME B31.3, para.345,
shall be specified in the engineering desicqn and
shall be accepted by the Owner.

ISA Summary Page 3.0-24 Revision 15
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3.1 General Integrated Safety Analysis (ISA) Information

3.1 GENERAL INTEGRATED SAFETY ANALYSIS (ISA) INFORMATION

3.1.1 ISA Methods

This section outlines the approach utilized for performing the integrated safety analysis (ISA) of
the process accident sequences. The approach used for performing the ISA is consistent with
Example Procedure for Accident Sequence Evaluation, Appendix A to Chapter 3 of NUREG-
1520. This approach employs a semi-quantitative risk index method for categorizing accident
sequences in terms of their likelihood of occurrence and their consequences of concern. The
risk index method framework identifies which accident sequences have consequences that
could exceed the performance requirements of

10 CFR 70.61 (CFR, 2003c) and, therefore, require designation of items relied on for safety
(IROFS) and supporting management measures. Descriptions of these general types of higher
consequence accident sequences are reported in the ISA Summary.

The ISA is a systematic analysis to identify plant and external hazards and the potential for
initiating accident sequences, the potential accident sequences, the likelihood and
consequences, and the IROFS.

The ISA uses a hazard analysic mothod to identify the haZardsA wohich are reloVAnt Wo each
SyteRe OF fac**ity.The hazard and operability (HAZOP) analysis method was used initially to

identify hazard for the Uranium Hexafluoride (UF6) process systems and Technical Services
Building (TSB) systems. This method is consistent with the guidance provided in NUREG-1513.
The choice of a particular method or combination of methods is dependent upon a number of
factors including:

LBDCR-
" Analysis problem characteristics 10-0044

* Motivation for the study

" Perceived risk associated with the subject process or activity

* Resource availability and analyst/mana-gement preference

• Type of information available to perform the study

* Type of results needed

To satisfy NRC requirements as defined in Part 70, a method should be chosen that is capable
of identifying specific accident/event seguences in addition to the safety controls that Prevent
such accidents or mitigate their consequences. The HAZOP method has this capability.

NUREG-1513 identifies several methods in addition to the HAZOP method (i.e., What-
IF/Checklist and Failure Modes and Effects Analysis (FMEA)) that may be implemented. The
guidance from NUREG 1513 will be followed for selection of a hazard analysis method.

The ISA Team reviewed the hazard identified for the "credible worst-case" consequences. All
credible high or intermediate severity consequence accident scenarios were assigned accident
sequence identifiers, accident sequence descriptions, and a risk index determination was made.

The risk index method is regarded as a screening method, not as a definitive method of proving
the adequacy or inadequacy of the IROFS for any particular accident.

ISA Summary Page 3.1-1 Revision 15
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3.1 General Integrated Safety Analysis (ISA) Information

The ISA is intended to give assurance that the potential failures, hazards, accident sequences,
scenarios, and IROFS have been investigated in an integrated fashion, so as to adequately
consider common mode and common cause situations. Included in this integrated review is the
identification of IROFS function that may be simultaneously beneficial and harmful with respect
to different hazards, and interactions that might not have been considered in the previously
completed sub-analyses. This review is intended to ensure that the designation of one IROFS
does not negate the preventive or mitigation function of another IROFS. An integration checklist
is used by the ISA Team as a guide to facilitate the integrated review process.

Some items that warrant special consideration during the integration process are:.

• Common mode failures and common cause situations.

• Support system failures'such as loss of electrical power or city water.' Such failures can
have a simultaneous effect on multiple systems.

" Divergent impacts of IROFS.. Assurance must be provided that the negative impacts of an
IROFS, if any, do not outweigh the positive impacts; i.e., to ensure that the application of an
IROFS for one safety function does not degrade the defense-in-depth of an unrelated safety
function.

" Other safety and mitigating factors that do not achieve the status of IROFS that could impact
system performance.

* Identification of scenarios, events, or event sequences with multiple impacts, i.e. impacts on
chemical safety, fire safety, criticality safety, and/or radiation safety. For example, a flood
might cause both a loss of containment and moderation impacts.

" Potential interactions between processes, systems, areas, and buildings; any
interdependence of systems, or potential transfer of energy or materials.

* Major hazards or events, which tend to be common cause situations leading to interactions
between processes, systems, buildings, etc.

3.1.1.2 Ple-ess-HAZOP Hazard Analysis Method LBDCR-
1 10-0044

As noted above, the HAZOP method was used to identify the process hazards. The HAZOP
process hazard analysis (PHA) method is consistent with the guidance provided in NUREG-
1513. Implementation of the HAZOP method was accomplished by either validating the Urenco
HAZOPs for the NEF design or performing a new HAZOP for systems where there were no
existing HAZOPs. In general, new HAZOPs were performed for the CRDB systems. In cases
for which there was an existing HAZOP, the ISA Team, through the validation process,
developed a new HAZOP.

For the UF6 process systems, this portion of the ISA was a validation of the HAZOPs provided
by Urenco. The validation process involved workshop meetings with the ISA Team. In the
workshop meeting, the ISA Team challenged the results of the Urenco HAZOPs. As necessary
the HAZOPs were revised/updated to be consistent with the requirements identified in
10 CFR 70 (CFR, 2003b) and as further described in NUREG-1513 and NUREG-1520.

To validate the Urenco HAZOPs, the ISA Team followed the HAZOP process as discussed in
Guidelines for Hazard Evaluation Procedures (AICHE. 1992). Additional steps performed in this LBDCR-

validation that are not identified in the above reference includeprforo .. o folloin,;g -the..ta 10-0044

ISA Summary Page 3.1-5 Revision 15

Page 314 of 2964



3.1 General Integrated Safety Analysis (ISA) Information

.The ,nc proces engieer doscrbed the salient points of thoe pFcG9ns S.te coVred by

'The ISSA Team divded the process "Nodes" into reasonable func-tional block.

OT-he process engineor described the salient pointS Of the items coereed by the "Node" being
reviewad

e.h n8A I T. arn reVieWed the Guuiawora s i the urencO M.ALUP to d~etARmie ift me
HAZOP i likelyto identif' all crodib1lo hazards-. Ar-epracontative list Of the guidewrd uo

by the 16A Team is, proVided in Table 3.1 1, HAZOP Guidowords, to enure that a cOMPioto
assessment was pe~fermed.

eThe ISA Team Loader i~tntrduceaAd- e-;ach Guidoword boing considered in the 18A HAZOP and
the tea-m. r:-e-iewed and cwonsidered the petontial hazards.

The ISA Team created a list of deviations for the UF6 process, other processes in which the

LBDCR-
10-0044

deviation could potentially impact the UFR Process, and for external events (i.e., deviations
from normal weather or external activities).

For each potential hazard, the ISA Team considered the causes, including potential
interactions among materials. Then, for each cause, the ISA Team considered the
consequences and consequence severity category for the consequences of interest
(Criticality Events, Chemical Releases, Radiation Exposure, Environment impacts). A
statement of "No Safety Issue" was noted in the system HAZOP table for consequences of
no interest such as maintenance problems or industrial personnel accidents.

I-" ..... I= I- .... J •l--- II'•A "t'==•
'or-OFc 9aH.a~ajru, I9 lib +9ar uom~uH uroo--0 oxi1unc Ga~ogUaF96 desmcnue to Erovont

.F~ Gi3WeeiROg
W

the hazard
LBDCR-
10-0044

* For each hazIrdln additional to identification of safeguards, the ISA Team also considered
any existing design features that could mitigate/reduce the consequences.

Te . r.. ... c.. . . . ..P was od.ed. to rict the IS. A lo.am.'. input inthe areas of haza-rds, LBDCR-
10-0044

causes, consequences, safeguards and mitigatwng features.

* For each external event hazard, the ISA Team determined if the external hazard is credible
(i.e., external event initiating frequency >10-6 per year).

la • =L m J J
o'wen all of the GuIEwcrds had boon . On.Iderd for a pa.ticu1ar Rndo, the 1"A Team applied

the same9 process andR udE1d to- the Ro~t nodeA un-til the entir proces sytmwas
GOGpR4ed

I
LBDCR-
10-0044

* The Urenco HAZOP was modified to reflect the ISA Team's input in the areas of hazards,
causes, consequences, safeguards and mitigating features.

The same process as above was followed for the CRDB systems, except that instead of using
the validation process, the ISA Team developed a completely new HAZOP. This HAZOP was
then used as the hazard identification input into the remainder of the process.

The results of the ISA Team workshops are summarized in the ISA HAZOP Table, which forms
the basis of the hazards portion of the Hazard and Risk Determination Analysis. The HAZOP
tables are contained in the ISA documentation. The format for this table, which has spaces for
describing the node under consideration and the date of the workshop, is provided in
Table 3.1-2, ISA HAZOP Table Sample Format. This table is divided into 7 columns:

ISA Summary Page 3.1-6 Revision 15
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3.1 General Integrated Safety Analysis (ISA) Information

GUIDEWORD Identifies the Guideword under consideration.

HAZARD Identifies any issues that are raised.

CAUSES Lists any and all causes of the hazard noted..

CONSEQUENCES Identifies the potential and worst case consequence and consequences
severity category if the hazard goes uncontrolled.

SAFEGUARDS Identifies the engineered andlor administrative protection designed to
prevent the hazard from occurring.

MITIGATION Identifies any protection, engineered or otherwise, that can
mitigate/reduce the consequences.

COMMENTS Notes any comments and any actions requiring resolution.

This approach was used for all of the process system hazard identifications. The "Fire" and
"External Events" guidewords were handled as a facility-wide assessment and were not
explicitly covered in each system hazard evaluation.

The results of the HAZOP are used directly as input to the risk matrix development.

3.1.1.3 What-If/Checklist Hazard Analysis Method

The guidance from NUREG-1 513 is followed for the What-IF/Checklist hazard analysis method
selection. The What-IF/Checklist Analysis technique is a combination of two hazard evaluation
methods: What-If Analysis and Checklist Analysis. The method is performed by a ISA Team
with personnel experienced with the subject process. The ISA Team uses the What-If Analysis
technique to brainstorm various types of precess accidents that can occur. Then the ISA Team
uses one or more checklist to help fill in any gaps that may have been missed. Rather than
focusing on a specific list of design or operating features, checklists used in a What-If/Checklist
Analysis are more general and focus on sources of hazards and accidents.

A What-If/Checklist Analysis consists of the following steps: (1) preparing for the review, (2)
developing a list of What-If questions and issues, (3) using a checklist to cover any gaps. (4) LBDCR-

evaluating each questions and issue, and (5) documenting the results. 10-0044

For each What-If question, the ISA Team determines the likelihood, consequences, safeguards,
and acceptability of risk. The ISA Team meetings results are summarized in the What-
If/Checklist, which forms the Hazard and Risk Determination Analysis basis.

3.1.1.4 Failure Modes and Effects Analysis (FMEA)'Hazard Analysis Method

The -guidance from NUREG-1513 recommends the FMEA hazard analysis method use. The
FMEA is a systematic method for examining the effects of component failures on system
performance. To perform the FMEA. an individual analyst lists all the components in the system
under review, as well as all the failure modes for these components. The ISA Team made of
analysts familiar with the system then identifies the hazards associated with each component
failure and suaaests corrective actions when appropriate.

The FMEA technique:

* Defines physical system bounds

ISA Summary Page 3.1-7 Revision 15
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3.1 General Integrated Safety Analysis (ISA) Information

* Determines the effect of each component failure mode

* Identifies safe-uards to protect against the causes and/or consequences of each
component failure mode LBDCR-

.10-0044
* Lists system* comoonents and postulates failure modes for each component and each

physical bound

* Suaaests actions for improving the system if the risk is deemed unacceptable

3-41A-23.1.1.5 Risk Matrix Development

.4..3..1.1.5.1 Consequence Analysis Method I LBDCR-
10-0044

10 CFR 70.61 (CFR, 2003c) specifies two categories for accident sequence consequences:
"high consequences" and "intermediate consequences." Implicitly there is a third category for
accidents that produce consequences less than "intermediate." These are referred to as "low
consequence" accident sequences. The primary purpose of PHA is to identify all uncontrolled
and unmitigated accident sequences. These accident sequences are then categorized into one
of the three consequence categories (high, intermediate, low) based on their forecast
radiological, chemical, and/or environmental impacts.

For evaluating the magnitude of the accident consequences, calculations were performed using
the methodology described in the ISA documentation. Because the consequences of concern
are the chemotoxic exposure to hydrogen fluoride (HF) and U02F2, the dispersion methodology
discussed in Section 6.3.2 was used. The dose consequences for all of the accident sequences
were evaluated and compared to the criteria for "high" and "intermediate" consequences. The
inventory of uranic material for each accident considered was dependent on the specific
accident sequence. For criticality accidents, the consequences were conservatively assumed to
be high for both the public and workers.

Table 3.1-3, Consequence Severity Categories Based on 10 CFR 70.61, presents the
radiological and chemical consequence severity limits of 10 CFR 70.61 (CFR, 2003c) for each
of the three accident consequence categories. Table 3.1-4, Chemical Dose Information,
provides information on the chemical dose limits specific to the NEF.

I LBDCR-
3.!.!.3.23.1.1.5.2 Likelihood Evaluation Method 10-0044

10 CFR 70.61 (CFR, 2003c) also specifies the permissible likelihood of occurrence of accident
sequences of different consequences. "High consequence" accident sequences must be "highly
unlikely" and "intermediate consequence" accident sequences must be "unlikely." Implicitly,
accidents in the "low consequence" category can have a likelihood of occurrence less than
"unlikely" or simply "not unlikely." Table 3.1-5, Likelihood Categories Based on 10 CFR 70.61,
shows the likelihood of occurrence limits of 10 CFR 70.61 (CFR, 2003c) for each of the three
likelihood categories.

ISA Summary Page 3.1-8 Revision 15
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3.1 General Integrated Safety Analysis (ISA) Information

The definitions of "not unlikely" and "unlikely" are taken from NUREG-1520. The definition of
"highly unlikely" is taken from NUREG-1520. Additionally, a qualitative determination of "highly
unlikely" can apply to passive design component features (e.g., tanks, piping, cylinders, etc.) of
the facility that do not rely on human interface to perform the criticality safety function (i.e.,
termed "safe-by-design"). Safe-by-design components are those components that by their
physical size or arrangement have been shown to have a keff < 0.95. The definition of safe-by-
design components encompasses two different categories of components. The first category
includes those components that are safe-by-volume, safe-by-diameter or safe-by-slab
thickness. A set of generic conservative criticality calculations has determined the maximum
volume, diameter, or slab thickness (i.e., safe value) that would result in a keff < 0.95. A
component in this category has a volume, diameter or slab thickness that is less than the
associated safe value resulting from the generic conservative criticality calculations and
therefore the kf, associated with this component is < 0.95. The components in the second
category require a more detailed criticality analysis (i.e., a criticality analysis of the physical
arrangement of the component's design configuration) to show that kff is < 0.95. In the second
category of components, the design configuration is not bounded by the results of the generic
conservative criticality calculations for maximum volume, diameter, or slab thickness that would
result in a ke, < 0.95. Examples of components in this second category are the product pumps
that have volumes greater than the safe-by-volume value, but are shown by specific criticality
analysis to have a kff < 0.95.

For failure of passive safe-by-design components to be considered "highly unlikely," these
components must also meet the criterion that the only potential means to effect a change that
might result in a failure to function, would be to implement a design change (i.e., geometry
deformation as a result of a credible process deviation or event does not adversely impact the
performance of the safety function). The evaluation of the potential to adversely impact the
safety function of these passive design features includes consideration of potential mechanisms
to cause bulging, corrosion, and breach of confinement/leakage and subsequent accumulation
of material. The evaluation further includes consideration of adequate controls to ensure that
the double contingency principle is met. For each of these passive design components, it must
be concluded, that there is no credible means to effect a geometry change that might result in a
failure of the safety function and that significant margin exists. For components that are safe-
by-volume, safe-by-diameter, or safe-by-slab thickness (i.e., first.category of safe-by-design
components), significant margin is defined as a margin of at least 10%, during both normal and
upset conditions, between the actual design parameter value of the component and the value of
the corresponding critical design attribute. For components that require a more detailed
criticality analysis (i.e., second category of safe-by-design components), significant margin is ] LBDCR-
defined as kff < 0.95, where ket = kca1 c + 3aca1 . This margin is considered acceptable since the 10-0012

calculation of kff also conservatively assumes the components are full of uranic breakdown
material at maximum credible enrichment for that system, the worst credible moderation I 10-0
conditions exist, and the worst credible reflection conditions exist.

The demonstration of significant margin to meet "highly unlikely" is provided, for each of the
components listed in Tables 3.7-6 through 3.7-21, in the following classified documents.

* ETC4009554, Criticality Assessment of Passive Safe-by-Design Components,
Decontamination Workshop

" ETC4009555, Criticality Assessment of Passive Safe-by-Design Components, Mass
Spectrometry Laboratory

ISA Summary Page 3.1-9 Revision 15
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3.1 General Integrated Safety Analysis (ISA) Information

a. An external event for which the frequency of occurrence can conservatively be estimated as
less than once in a million years

b. A process deviation that consists of a sequence of many unlikely human actions or errors for
which there is no reason or motive (In determining that there is no reason for such actions, a
wide range of possible motives, short of intent to cause harm, must be considered.
Necessarily, no such sequence of events can ever have actually happened in any fuel cycle
facility.)

c. Process deviations for which there is a convincing argument, given physical laws that they
are not possible, or are unquestionably extremely unlikely.

".1A.-•"33.1.1.5.3 Risk Matrix I LBDCR-...... ..... 10-0044

The three categories of consequence and likelihood can be displayed as a 3 x 3 risk index
matrix. By assigning a number to each category of consequence and likelihood, a qualitative
risk index can be calculated for each combination of consequence and likelihood. The risk
index equals the product of the integers assigned to the respective consequence and likelihood
categories. The risk index matrix, along with computed risk index values, is illustrated in
Table 3.1-6, Risk Matrix with Risk Index Values. The shaded blocks identify accidents of which
the consequences and likelihoods yield an unacceptable risk index and for which IROFS must
be applied.

The risk indices can initially be used to examine whether the consequences of an uncontrolled
and unmitigated accident sequence (i.e., without any IROFS) could exceed the performance
requirements of 10 CFR 70.61 (CFR, 2003c). If the performance requirements could be
exceeded, IROFS are designated to prevent the accident or to mitigate its consequences to an
acceptable level. A risk index value less than or equal to four means the accident sequence is
acceptably protected and/or mitigated. If the risk index of an uncontrolled and unmitigated
accident sequence exceeds four, the likelihood of the accident must be reduced through
designation of IROFS. In this risk index method, the likelihood index for the uncontrolled and
unmitigated accident sequence is adjusted by adding a score corresponding to the type and
number of IROFS that have been designated.

I LBDCR-
3.1..A43.1.1.6 Risk Index Evaluation Summary 10-0044

The results of the ISA are summarized in tabular form (see Section 3.7, General Types of
Accident Sequences). This table includes the accident sequences identified for this facility. The
accident sequences were not grouped as a single accident type but instead were'listed
individually in the table. The Table has columns for the initiating event and for IROFS. IROFS
may be mitigative or preventive. Mitigative IROFS are measures that reduce the consequences
of an accident. The phrase "uncontrolled and/or unmitigated consequences" describes the
results when the system of existing preventive IROFS fails and existing mitigation also fails.
Mitigated consequences result when the preventive IROFS fail, but mitigative measures
succeed. Index numbers are assigned to initiating events, IROFS failure events, and mitigation
failure events, based on the reliability characteristics of these items.

ISA Summary Page 3.1-11 Revision 15
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3.1 General Integrated Safety Analysis (ISA) Information

In summarizing the ISA results, Table 3.7-1, Accident Sequence and Risk Index, provides two
risk indices for each accident sequence to permit evaluation of the risk significance of the
IROFS involved. To measure whether an IROFS has high risk significance, the table provides
an "uncontrolled risk index," determined by modeling the sequence with all IROFS as failed
(i.e., not contributing to a lower likelihood). In addition, a "controlled risk index" is also
calculated, taking credit for the low likelihood and duration of IROFS failures. When an accident
sequence has an uncontrolled risk index exceeding four but a controlled risk index of less than
four, the IROFS involved have a high risk significance because they are relied on to achieve
acceptable safety performance. Thus, use of these indices permits evaluation of the possible
benefit of improving IROFS and also whether a relaxation may be acceptable.

3.1.2 ISA Team
LBDCR-

There were two ISA Teams that were employed in the initial ISA. The first team worked on the 10-0o04
non-classified portions of the facility and is referred to in the text as the ISA Team. The second
team, referred to as the Classified ISA Team, performed the ISA on the classified elements of
the facility. Both teams were selected with credentials consistent with the requirements in
10 CFR 70.65 (CFR, 2003a) and the guidance provided in NUREG-1520. To facilitate
consistency of results, common membership was dictated as demonstrated below (i.e., some
members of the Non-Classified Team participated on the Classified Team. One of the members
of the Classified Team participated in the ISA Team Leader Training, which was conducted prior
to initiating the ISA. In addition, the Classified ISA Team Leader observed some of the non-
classified ISA Team meetings.

The ISA was performed by a team with expertise in engineering, safety analysis and enrichment
process operations. The team included personnel with experience and knowledge specific to
each process or system being evaluated. The team was comprised of individuals who have
experience, individually or collectively, in:

, Nuclear criticality safety

" Radiological safety

* Fire safety

" Chemical process safety

* Operations and maintenance

" ISA methods.

The ISA team leader was trained and knowledgeable in the ISA method(s) chosen for the
hazard and accidents evaluations. Collectively, the team had an understanding of all process
operations and hazards under evaluation.

The ISA Manager was responsible for the overall direction of the ISA. The process expertise
was provided by the Urenco personnel on the team. In addition, the Team Leader has an
adequate understanding of the process operations and hazards evaluated in the ISA, but is not
the responsible cognizant engineer or enrichment process expert.

A description of the ISA Team, their areas of expertise, qualifications and experience is
provided below.
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3.1.7 Baseline Design Criteria

10 CFR 70.64 (CFR, 2003e) specifies baseline design criteria (BDC) that must be used for new
facilities. The ISA accident sequences for the credible high and intermediate consequence
events for the NEF have defined the design basis events. The IROFS for these events and
safety parameter limits ensure that the associated BDC are satisfied. IROFS safety parameter
limits are available in the ISA documentation. These BDC have been used as bases for the
design of the NEF.

A. Quality Standards and Records.

Structures, systems, and components (SSCs) that are determined to have safety significance
are designed, fabricated, erected, and tested in accordance with the quality assurance criteria
set forth in Appendix B to 10 CFR Part 50 (CFR, 2003f). Appropriate records of the design,
fabrication, erection, procurement and testing of SSCs which are determined to have safety
significance are maintained throughout the life of the facility. A safety function is a function
performed by a SSC that prevents a release of UF6 to the environment that could result in a
dose to a member of the public of at least the limits provided in Section 3.1.3, Selection of
Quantitative Standards. 4n $ , tha , prfom,ý, a ,af6ot ft ie docignatdac .n .tm,.o,,o,

on fo rs afoty" (.R-.S).An SSC that performs a safety function is designated as an engineered LBDCR-
IROFS. An activity by personnel that performs a safety function is designated as an 09-0126
administrative IROFS. Management Measures applicable to IROFS are discussed in
Section 3.1.8.3, Management Measures.

B. Natural Phenomena Hazards.

Structures, systems, and components that are determined to have safety significance (IROFS)
are designed to withstand the effects of, and be compatible with, the environmental conditions
associated with operation, maintenance, shutdown, testing, and accidents for which the IROFS
are required to function.

Natural phenomena hazards are identified in Section 3.2, Site Description.

C. Fire Protection.

Structures, systems, and components that are~determined to have safety significance (IROFS)
are designed and located so that they can continue to perform their safety functions effectively
under credible fire and explosion exposure conditions. Non-combustible and heat resistant
materials are used wherever practical throughout the facility, particularly in locations vital to the
control of hazardous materials and to the maintenance of safety control functions. Cables for
unlimited use including open cable trays are flame retardant and tested (FT4 or IEEE 1202 type
test) in accordance with the guidance of ANSI/IEEE 383, IEEE 1202, UL 1277, UL 1685, UL 83
(FT4), UL 1581 (FT4), CSA C22.2 (FT4), or ICEA-T-30-520. Cable used inside panels,
cabinets, and enclosed equipment are flame retardant and tested (FT1 oe VW-1 type test) in
accordance with the guidance of UL 1581, UL 508A, UL 1063, or UL 83. Fire detection, alarm,
and suppression systems are designed and provided with sufficient capacity and capability to
minimize the adverse effects of fires and explosion on IROFS. The design includes provisions
to protect against adverse effects that might result from either the operation or the failure of the
fire suppression system.
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Neutron Absorbers

Neutron Absorption is a factor in almost all of the materials at the NEF. The normal absorption
of neutrons in standard materials used in the construction and processes at the NEF (uranium,
fluorine, water, steel, etc.) is not specifically excluded as a criticality control parameter.

Models incorporate conservative values based on the process function of the neutron absorber.
Depending on the function of the material, the bounding value may be validated at receipt, after
installation, based on process knowledge during operation or by periodic surveillance. Neutron
absorption by inherent structural or component materials, such as steel and aluminum, is not LBDCR-

considered a fixed neutron absorber subiect to ANSI/ANS-8.21 controls because removal 10-0012

potential is negligible and their continued presence is necessary to maintain plant operations.

Additional materials such as cadmium and boron for which the sole purpose would be to absorb
neutrons are not incorporated in NEF processes. Solutions of absorbers are not used as a
criticality control mechanism.

N9outronaR brbo .ar&O nt iooded 3d'arFo not ukcd at the NEF.

J. Instrumentation and Controls.

Instrumentation and control systems shall be provided to monitor variables and operating
systems that are significant to safety over anticipated ranges for normal operation, for abnormal
operation, for accident conditions, and for safe shutdown. These systems shall ensure
adequate safety of process and utility service operations in connection with their safety function.
The variables and systems that require constant surveillance and control include process
systems having safety significance, the overall confinement system, confinement barriers and
their associated systems, and other systems that affect the overall safety of the plant. Controls
shall be provided to maintain these variables and systems within the prescribed operating
ranges under all normal conditions. Instrumentation and control systems shall bedesigned to
fail into a safe state or to assume a state demonstrated to be acceptable on some other basis if
conditions such as disconnection, loss of energy or motive power, or adverse environments are
experienced.

For hardware IROFS involving instrumentation that provides automatic prevention or mitigation
of events, status and operation will be monitored by the plant control system (PCS) by means of
an alarm. This alarm will be provided by an isolated, hardwired digital signal from the
associated IROFS to the PCS programmable logic controller (PLC). This signal will only be
directed from the associated IROFS to the PCS PLC. The required isolation is provided at the
IROFS hardware interface in the process equipment for the connections to the PCS PLC.
Consistent with IEEE-279, "Criteria for Protection Systems for Nuclear Power Generating
Stations", the isolation devices will be classified as part of the IROFS boundary and will be
designed such that no credible failure at the output of the isolation device shall prevent the
associated IROFS from meeting its specified safety function.
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Planned preventative maintenance (PM) includes periodic refurbishment, partial or complete
overhaul, or replacement of IROFS, as necessary, to ensure the continued availability and
reliability of the safety function assumed in the ISA documentation. In determining the
frequency of any PM, consideration is given to appropriately balancing the objective of
preventing failures through maintenance, against the objective of minimizing unavailability of
IROFS because of PM. In addition, feedback from PM and corrective maintenance and the
results of incident investigations and identified root causes are used, as appropriate, to modify
the frequency or scope of PM.

Planned maintenance on IROFS, or any items that may affect the function of IROFS, that do not
have redundant functions available, will provide for compensatory measures to be put into place
to ensure that the IROFS function is performed until it is put back into service.

Corrective maintenance involves repair or replacement of equipment that has unexpectedly
degraded or failed. Corrective maintenance restores the equipment to acceptable performance
through a planned, systematic, controlled, and documented approach for the repair and
replacement activities.

For an IROFS that is found to be degraded or impaired by planned operations, maintenance, or LBDCR-

construction activities: a compensatory measure may be used to ensure that the function of the 10-0043

IROFS is compensated until it is returned to service. For example, a continuous fire watch may
be used to compensate for a degraded IROFS barrier.

Following any maintenance on IROFS, and before returning an IROFS to operational status,
functional testing of the IROFS, as necessary, is performed to ensure the IROFS is capable of
performing its intended safety function.

Traininq and Qualifications

IROFS, and any items that may affect the function of IROFS, require that personnel involved at
each level (from design through and including any assumed process implementation steps or
actions) have and maintain the appropriate training and qualifications. Employees are provided
with formal training to establish the knowledge foundation and on-the-job training to develop
work performance skills. For process implemented steps or actions, a needs/job analysis is
performed and tasks are identified to ensure that appropriate training is provided to personnel
working on tasks related to IROFS. Minimum training requirements are developed for those
positions whose activities are relied on for safety. Initial identification of job-specific training
requirements is based on experience. Entry-level criteria (e.g., education, technical
background, and/or experience) for these positions are contained in position descriptions.

Qualification is indicated by successful completion of prescribed training, demonstration of the
ability to perform assigned tasks, and where required by regulation, maintaining a current and
valid license or certification.

Continuing training is provided, as required, to maintain proficiency in specific knowledge and
skill related activities. For all IROFS, and any items that may affect the function of IROFS,
involving process implemented steps or actions, annual refresher training or requalification is
required as identified in the needs/job analysis referenced in the previous paragraph. (any
exceptions credited within the ISA are discussed in Section 3.8.3).
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3.1.10 Section 3.1 Tables

Table 3.1-1 HAZOP Guidewords

UF. PROCESGUEWRS___ ____

Less Heat Corrosion Maintenance No Flow

More Heat Loss of Services Criticality Reverse Flow

Less Pressure Toxicity Effluents/Waste Less Uranium

More Pressure Contamination Internal Missile More Uranium

Impact/Drop Loss of Containment Less Flow Light Gas

Fire (Process, internal, Radiation More Flow External Event
other)

ýNONUiFO PROCES GUI[EW~D
High Flow Low Pressure Impact/Drop More Uranium

Low Flow High Temperature Corrosion External Event

No Flow Low Temperature Loss of Services Startup

Reverse Flow Fire Toxicity Shutdown

High Level High Contamination Radiation Internal Missile

Low Level Rupture Maintenance

High Pressure Loss of Containment Criticality

ERN 9vi=Ny ~E~IA AUSES K>_ ______

ME P 0 5I,.,Mi A - C

Construction on Site Hurricane Seismic Transport Hazard Off-
Site

Flooding Industrial Hazard Off- Tornado External Fire
site

Airplane Snow/Ice Local Intense
I_ _Precipitation

LBDCR-
10-0011
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3.2 Site Description

3.2.2.3 Public Service Facilities

3.2.2.3.1 Fire Department and Local Law Enforcement

Fire support service for the Eunice area is provided by Eunice Fire and Rescue, located
approximately 8 km (5 mi) from the site. It'is staffed by one full time, Fir29 chof and 31• volunteor LBDCR,

firofihtors Fire fighting equipment includes thre pumpors, on. . tanker and three .ra.. tFruks. 10-0015

If additional fire equipment is needed, or if Eunice Fire and Rescue is unavailable, mutual aid
agreements exist with all of the county fire departments.

The Eunice Police Department, with five full-time officers, provides local law enforcement. The
Lea County Sheriff's Department also maintains a substation in Eunice. If additional resources
are needed, officers from mutual aid communities within Lea County and Andrews County,
Texas, can provide an additional level of response. The New Mexico State Police provide a
third level of response.

3.2.2.3.2 School Population

There are four educational institutions within a radius of about 8 km (5 mi) of the NEF site, all in
Lea County, New Mexico. These include an elementary school, a middle school, a high school
and a private K-12 school. Table 3.2-2, Educational Facilities Near the Site, details the location
of the educational facilities, population (including faculty/staff members), and student-teacher
ratio. Apart from these schools, the next closest educational institutions are in Hobbs, New
Mexico, 32 km (20 mi) north of the site.

The closest schools in Andrews County, Texas are in the community of Andrews about 51 km
(32 mi) east of the NEF site.

3.2.2.3.3 Health Care Populations

There are two hospitals in Lea County, New Mexico. The Lea Regional Medical Center is
located in Hobbs, New Mexico, about 32 km (20 mi) north of the proposed NEF site. This 250-
bed hospital can handle acute and stable chronic care patients. In Lovington, New Mexico, 64
km (39 mi) north-northwest of the site, Covenant Medical Systems manages Nor-Lea Hospital, a
full-service, 27-bed facility.

There are no nursing homes or retirement facilities in the site area. The closest such facilities

are in Hobbs, New Mexico, about 32 km (20 mi) north of the site.

3.2.2.3.4 Recreational Population

There are no recreational facilities near the site. The Eunice Golf Course is located
approximately 15 km (9.2 mi) from the site. A historical marker and picnic area is located about
3.2 km (2 mi) from the site at the intersection of New Mexico Highways 234 and 18.
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Roofs will be designed so as not to pond water to a depth during the local intense PMP that
could exceed the design load for the roof.

Local site runoff wielbehas been determined for the local plant site drainage area. Maximum
ponding depths around the main plant structures will bo dotorminodis approximately 49 cm (1.9

using final site topography. Althouqh`:lthe potential for water intrusion into critical plant areas LBDCR-
.. uig10-0012

will be precluded by final site grading, criticality analysis conservatively assumes 60 cm (2 ft) of
floodinqg.

3.2.3.4.5 Lightning

Thunderstorms occur during every month but are most common in the spring and summer
months. Thunderstorms occur an average of 36.4 days/year in Midland7Odessa, Texas, based
on a 54 year period of record. The seasonal averages are: 11 days in spring (March through
May); 17.4 days in summer (June through August); 6.7 days in fall (September through
November); and 1.3 days in winter (December through February).

J. L. Marshall (Marshall, 1973) presented a methodology for estimating lightning strike
frequencies which includes consideration of-the attractive area of structures. His method
consists of determining the number of lightning flashes to earth per year per square kilometer
and then defining an area over which the structure can be expected to attract a lightning strike.
Assuming that there are 4 flashes to earth per year per square kilometer (10.36 flashes to earth
per year per square mile) in the vicinity of the NEF (conservatively estimated using Figure 3.2-4,
Average Lightning Flash Density, which is taken from the NWS (NWS, 2003). Marshall defines
the total attractive area, A, of a structure with length L, width W, and height H, for lightning
flashes with a current magnitude of 50% of all lightning flashes as:

A = LW + 4H (L + W) + 12.57 H2

The following building complex dimensions were used to estimate conservatively the attractive
area of the NEF:

L = 534 m (1,752 ft), W = 534 m (1,752 ft), H = 201/4 m (661/2 ft)

The total attractive area is therefore equal to 0.34 km 2 (0.1455 mi 2). Consequently, the lightning
strike frequency computed using Marshall's methodology is given as 1.51 flashes per year.

Lightning protection for the NEF is provided.

3.2.4 Hydrology

This section describes the NEF site's surface water and groundwater resources. Data is
provided for the NEF site and the surrounding area, and the regional associations of those
natural water systems are described. This information provides the basis for evaluation of any
potential facility impacts on surface water, aquifers, and the related social and economic
structures of the area around the facility.
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3.2.6.6 SBM Building Design

The SBM1001 is a safety-significant building which was designed and constructed in
accordance with ASCE 43-05 and is the sole protection of important internal equipment and
systems from extreme external phenomena including the QBADBE, tornado and high wind, roof
snow load, and roof ponding and site flooding,-aPd due to local intense precipitation. Future LBDCR-
separations facilities will eliminate maintain these safety functions aPIdbv requiring rfeqir -- a•,"
that the exterior steel and concrete buildings do not collapse during the current DBE, the
licensing basis tornado and high wind loads, or the license basis local intense precipitation,
flooding and snow loading, as described in 3.2.6.5, above.

To assure adequate structural design margin against collapse under these conditions, future
separation facilities will be designed in accordance with the AISC ASD Manual of Steel
Construction and ACI 318, Building Code Requirements for Structural Concrete, with the
additional requirement that primary stresses during the extreme external loads will be limited to
yield strength levels in order to assure elastic response of the buildings. In addition, the building
design analysis will be performed in accordance with accepted industry standards, including
ASCE 4, Seismic Analysis of Safety-Related Nuclear Structure, and ASCE 7, Minimum Design
Loads for Building and Other Structures. The design analyses will be performed under a QA
Level 1 (QL-1) program. Construction of these facilities will be in accordance with the graded
QL-IG program described in the QAPD. These design and quality requirements will provide
substantial margin against collapse.

The DBE for the future separations facilities will remain the current ASCE 43-05 ground motion
seismic response spectra based on a seismic safety goal of 1 E-5 annual probability, as
described in 3.2.6.5, above.

3.2.7 Stability of Subsurface Materials

Detailed information about soil composition across the NEF site, including N-values, can be
found in Appendices A and C of the Geotechnical Report (NTS Report 114489-G-01, Rev. 00).
Allowable bearing pressures can be found in Table 5.8-2 and Figures 5.8-1 and 5.8-2 of the
Geotechnical Report, and these values are based on the assumptions in Section 5.8 of the
report. The California Bearing Ratio (CBR) test results can be found in Section 5.6.1 of the
report. Table 5.9-4 of the report gives the maximum dry density values. A discussion of the
soil's Young's modulus and a plot of the soil's Young's modulus can be found in Section 5.9.3
and Figure 5.9-4 of the report, respectively. Information on Atterberg limits can be found in
Table 2-2 and Figure 3-5 of the report. A graph of the percentage of soil particles passing No.
200 sieve size vs. elevation is given in Figure 2-3 of the report.

The surface deposits silty sands will be removed to expose the more firm soil structures. Due
consideration will be given to settlement and differential settlement during final design.

To support the final design of the NEF, as documented in the Geotechnical Report, additional
soil borings were collected from the NEF site. Laboratory testing was performed on soil
samples and additional in-situ testing was performed to determine static and dynamic soil
properties. Using the soil information obtained, the following activities were conducted.

* The assessment of soil liquefaction potential was performed using the applicable guidance
of Regulatory Guide 1.198, Procedures and Criteria for Assessing Seismic Soil Liquefaction
at Nuclear Power Plant Sites.

ISA Summary Page 3.2-33 Revision 15

Page 327 of 2964



3.2 Site Description

3. ItDeciio

iK c: AU

sOUNDARy LEGEN
-- W!~~ -- - l •

I USC STORAGE PAD)
2 CENTRIFUGE ASSEMBLY OLD
3 ISO FREIGHTPAD

rE ~4 CENTRAL UTILTES BW
S CYLINDER RECEIPT & DISPATCH OLD
6 SEPARATIO BUILDING MODULE
7 ADMINISTRATION SW & VISITORS CENTER
a SECURITY BLD
I EMPLOYEE PARKING
I0 TECHNICA. SERVICES OLD

12

S 2
S

4MNVAI GAS

RETENSION BASN LBDCR-
10-0009

2K
NM HI AY

I c OAShI*4
. ~ .TY

ISA Summary Page 3.2-82 Revision 15

Page 328 of 2964



3.2 Site Description

------------

CO, CAS LINE

[
III

SOUNAN

FENCE

NATURAL GASI ~LawsS

1
2
3
4
5
6
1
8
9
10
11
12
13

POU.VSARYTE 8ELINI

- S'irs SDOAWAN
CONTAHOU.E AREA

USC STORAGE PAD
CENTRIFUGE ASSEMBLY SLD
ISO FREIGHT PAD
CENTRAL UTILITIES BLD
CYLINDER RECEIPT & DISPATCH BLD
SEPARATIONS BUILDING MODULE
SECURITY BUD
EMPLOYEE PARKING
TECHNICAL SERVICES BLD
TRANSFORMER AREA
METEOROLOGICAL TOWER
TREATED EFFLUENT EVAPORATIVE BASIN
USC STORAGE PAD STORM WATER RETENSION BASIN

LBDCR-
10-0009

A

I.

NMI HIGHWA'I

CO, GAS LWEN

2234 */1

ANDREWS. TX

Figure 3.2-2 Plot Plan (1 Mile Radius)

ISA Summary Page 3.2-83 Revision 15

Page 329 of 2964



3.2 Site Description

I
I

"t
601952'

col GAS t4I

12

SITE 30.J#DIRY

IUNDPARY LEGEND

SITE SOUUOARY COflUXUSDAA

1 USC STORAGE PAD2 CENTRIFUGE ASSEMBLY BLD
3 ISO FREIGHT PAD
4 CENTRAL UTILITIES 8LD
5 CYLINDER RECEIPT A DISPATCH BLD
6 SEPARATIONS BUILDING MODULE
7 ADMINISTRATION R0D & VISITORS CENTER
8 SECURITY BLD
9 EMPLOYEE PARKING
10 TECHNICAL SERVICES BLD
11 TRANSFORMER AREA
12 METERLOGICAL TOWER
13 TREATED EFFLUENT EVAPORATIVE BASIN
14 USC STORAGE PAD STORM WATER RETENSION BASIN

LBDCR-
10-0009

II
SCALE 6 APPRUSIATE

A
I:|Inf'l=

CO, CAS LOSE NM HIGrWAY 3u

NATURAL GAS L**S

04S
...........

- - - - - - - - --- - - - - - - - - - - - - -
4

I- -. ANDREWS.TX

ISA Summary Page 3.2-84 Revision 15

Page 330 of 2964



3.2 Site Description

!
I

*1-NIO57

b.

C%~ GAS L44E

11

WEre OOUNAY

2
3
4
5
6
7
a
9
10
11
12
13

BQ&LNPAMY LEGEMD

SM 9NWmO~ CONfLLN ARMA

UBC STORAGE PAD
CENTRIFUGE ASSEMBLY OLD
ISO FREIGHT PAD
CENTRAL UTILIES OLD
CYLINDER RECEIPT & DISPATCH BID
SEPARATIONS BUILDING MODULE
SECURITY OLD
EMPLOYEE PARKING
TECHNICAL SERVICES BOLD
TRANSFORMER AREA
METEOROLOGICAL TOWER
TREATED EFFLUENT EVAPORATIVE BASIN
UBC STORAGE PAD STORM WATER RETENSION BASIN

SCALE S APPROXIMTE

LBDCR-
10-0009

6 5

7
9

4

tI

Is

NATURPA. GAS lJvES

A1-

Go., "As LINE NM HIGHWAY 2m

.......... Q, +

AMDF4VWS. TX

Figure 3.2-3 Site Plan

ISA Summary Page 3.2-85 Revision 15

Page 331 of 2964



3.2 Site Description

JkLC-7fldV 3.2 

Sie Desciptio

MW12 MW1I MW9 MW8 MW7
N528=1Y

MW13

MWI MWI7 •
N525ZW' 4 - MW2 -

Mw3 MW2I

N524 - ---

M ONIT ORINO WB LS
WELL NO. NORTHING EAS1HG

hw-1 MUOM.74 92P10.07
hw-2 a25M72 90205.73

-4 82232SA 92933E09
hw.6 a24M.02 02O9M.79
Nw4a 561.7wO QWG7.9
MN.7 a7O2.29 929741.5IB
MN-8 a8G79W QW48D78

Mem~69714 ~9=153441
hw. 10 M894A32 QZW'9O.

hW- 12 =5GO502G QM1O.473

-" "
I I +44-4-44.---&----4-44-I-.&-.4

11 1111 -11
LiMý IVW

MW2W2

N5235W _ _ _5 W2
4 MWW 6

N _f • _-- -- 7

N522S_

W-MN14 M=Z, 924MBO

hw- 15 M298MLM 92058A

MM- 16 d220&427 9W2.745Z

hW 17 fIWO.2M 92710280

IwW-2D a25147.25 92780.25

IN-2 C616492 928070.
NW-23 024"75 9278MM2
hW-24 MV445S 92M75
MN-25 a2373"7 92WMA7
hW-2 a3747.17 920528R

LBDCR-
10-0009

V k Ut gi
-u
Co
0
ca
N)
0

ISA Summary Page 3.2-88 Revision 15
ISA Summary Page 3.2-88 Revision 15



3.2 Site Description

h~w1 n3.21 it- esr1to

MW12 MWII MW9 MW8 MW7

MW13

MW1 MW17N 5 2 5 9 1 L 
M W 2 M W 6

V 29 MW2W

N52500M M1w 8
MW23

N524 - --

N5240L.. -FE I - -I

MW26* J4
N 3W(L_ MW25 W2

qMW14

_53~- Mwi _

N522!M.-

MONITORING WELLS
WELLNO. NORTHW4G EAkS7IN

MWN-I a2S974 92510.07
hW.2 M970O2 92982.73
hW-4 MM32.99 M24'33E08
MW-5 52408=0 929M2.718
MW-8 1591.705 W972O U
hW-7 dMO2.291 OW.41.5MO
hw-6 M8WQ.9W UP48.078
MMW- -02q9.744 9=75.341

Nw. 10 a20974~62 926780M8
hw-Il a~CG815w 92=1.9w
MN-1 U MQS0295 92=1O473
MW-_ 13 M5DS 925MaN8
MW- 14 5232V9= 92407aBWG
MW. ia 522988.OM 235.3
MW-I 10 2575.417 927562.874
WN. 17 S28680.2a9 92102.8
IAN-Is =25M40.2 92616898
kW-I 10 M=0125 927561 .17
hW-20 BM54725 927M5.Z
MW.21 525168. Q928M.42
MW-22 5265492 92568.5
INW.23 a294W75 927&13.83
MW-24 fIM4458 92695.75
MW.25 523730.a7 92V73.e7
NW-2b dW347.17 92eM.425

LBDCR-
10-0009

ww w L,

(D

to
TD

Figure 3.2-5A Monitoring Wells

ISA Summary Page 3.2-89 Revision 15
ISA Summary Page 3.2-89 Revision 15



3.3 Facility Description

3.3 FACILITY DESCRIPTION

The arrangement of the National Enrichment Facility (NEF) is shown in Figure 3.3-1, Facility
Buildings and Areas. The major structures and functional areas of the facility are discussed in
the following sections.

Distances from the facility to the site boundary were determined using guidance from U.S. NRC
Regulatory Guide 1.145 (NRC, 1982), i.e., the nearest point on the building complex to the site
boundary within a 45-degree sector centered on the compass direction of interest. These
distances are provided in Table 3.3-1, Distances to Site Boundary and to Restricted Area
Boundary and Wind Frequencies.

The distance to the nearest resident is greater than 4.26 km (2.63 mi).'

3.3.1 Buildings and Major Components

3.3.1.1 Separations Building Modules

3.3.1.1.1 Design Description
I LBDCR-

(See- .4. 4) The overall layout of a Separations Building Module (SBM) is presented in Figures 10-0033

3.3-2 through 3.3-5. The Separations Building Modules (SBMs) have two Cascade Halls, a UF6
Handling Area, and a Process Services Corridor.

3.3.1.1.2 Functional Areas and Major Components

3.3.1.1.2.1 Cascade Halls

(See 4.4.4 A) The Cascade Halls contains multiple cascades, each of which is made up of 0LBDCR-

many centrifuges. Structural support walls split the Cascade Hall into Mini-Halls. The
centrifuges are mounted on precast concrete floor mounting elements (flomels). Each Mini-Hall
is enclosed by a structural steel frame, which supports insulated thermal sandwich panels.
These panels surround each Mini-Hall to aid in maintaining a constant temperature within the
enclosure. A temporary Mobile Thermal Wall System separated operating cascades from LBDCR-

construction and installation of subsequent cascades in the same Mini-Hall. 10-0044

3.3.1.1.2.2 Process Services Corridor

(See 4. !. 9.4-)The Process Services Corridor contains gas transport equipment, which connects LBDCR-

the cascades to the UF6 Feed System, Product Take-off System, Tails Take-off System and 10-0033

Contingency Dump Systemý

All three floors of the Process Services Corridor contains various pieces of equipment, control
cabinets and electrical cabinets. In addition the second floor contains valve support frames,
process pumps and chemical traps and the third floorcontains water pumps and heating and
ventilation equipment. The various floors of the Process Services Corridor can be accessed by
one of three stairways or by the freight elevator.
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I LBDCR-

3.3.1.1.2.3 (See-•.-1.1 G.) UF6 Handling Area 10-0033

LBDCR-

(See 4.4. ) -+The UF6 Handling Area contains the UF6 Feed System, the Product Take-off 10-0002

System, Tails Take-off System, and the Blending and Liquid Sampling System.

From the Feed System, natural uranium in the form of UF6 is fed into the cascades. The
Product Take-off System collects UF6 enriched in the 23U isotope while the Tails Take-off
System normally collects UF6 depleted in the-235U isotope. Under abnormal process conditions
the Tails Take-off will accept the contents of dumped cascades. 10-0037

(See SAR § 12.1.1.1.6 and 12.1.1.1.7) The primary function of the Blending and Liquid LBDCR-

Sampling Area is to provide means to fill 30B product cylinders with UF6 at a required 235U 10-0033

concentration and to obtain homogenized liquid UF6 samples. The area contains the major
components associated with the Products Blending System and the Product Liquid Sampling
System. The Product Blending System is described in Section 3.4.6, Product Blending System.
The Product Liquid Sampling System is described in Section 3.4.7, Product Liquid Sampling
System. The UF6 cylinders used in the autoclaves are protected from tornado missiles either by
hardened structure around the autoclaves or by the design of the autoclave itself.

(See SAR § 12.1.1.1.8) Rail transporters travel on rails embedded along the entire length of the LBDCR-
UF6 Handling Area floor. The rail transporter transfers the 30B and 48Y cylinders to and from 10-0033

the appropriate feed or receiver stations, or product blending autoclaves. It has the ability to
handle the 48-inch feed -and tails cylinders (UBCs) and 30-inch product cylinders. LBDCR-

10-0033

3.3.1.1.2.4 Building Construction

Each SBM superstructure is structurally independent from adjacent superstructure(s). LBDCR-

1 10-0002
Interior non-load bearing walls are constructed of concrete block with a painted finish. These
walls extend to the underside of the structure where required.

The floors of the Cascade Halls have a floor profile quality classification of flat in accordance
with American Concrete Institute (ACI) 117 to aid in the transport of assembled centrifuges.

Cascade Hall and UF6 Handling Area floors are exposed concrete with a washable epoxy
coating finish designed to resist process chemicals, decontamination agents and radiation.

3.3.1.2 Technical Services Building

..ee-4-.2.-The overall layout of the Technical Services Building (TSB) is presented in Figures 10-0033
3.3-6and 3.3-7. The TSB is located adjacent to the CRDB. The TSB contains support areas for
the facility. It also acts as a point of entry to the CRDB.

3.3.1.2.1 Design Description

The TSB is a two-story structure and totals approximately 5730 m2 (61,700 ft2) per floor. The
classification of the TSB includes a mixture of uses including B, S, F and H occupancy. The
majority of the Building is classified as Group B. The TSB is classified as a Type Il-B
Construction by the NMCBC and as a Type 11 (000) Construction by NFPA 220.
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Several of the TSB areas are separated from adjacent areas by one-hour or greater fire-rated
construction. These areas include:

* Chemical Storage and Waste Processing
* I&C Electrical Shop
* Mechanical Shop
* Warehouse

3.3.1.2.2 Functional Areas and Major Components

3.3.1.2.2.1 Control Room

The Control Room is the main monitoring and reporting point for the entire facility. The Control
Room provides facilities to both directly and indirectly monitor and operate plant control
systems. It is classified as a B Occupancy. It is a permanently manned area and contains the
following equipment:

* Overview screen'
• Control desk
* Fire alarm system
* Plant Control Systems
* Communication systems.

The Plant Control Systems and the Communications and Alarms System are described in
Section 3.5.9, Control Systems and Section 3.537, Communication and Alarm Annunciation
Systems, respectively.
3.3.1.2.2.2 Training and Simulator Rooms LBDCR-

10-0002

(See- 4•.2 9.-,)Several training rooms are available for Operational training. The rooms are LBDCR-

classified as B Occupancy areas. The rooms are in the hardened area and contain the 10-0033

following:

* Plant Control System training system
• Centrifuge Monitoring System training system
* Central Control System switches and servers

3.3.1.2.2.3 Central Alarm Station (CAS) Area

(See 4.-2-G-The Central Alarm Station Area is used as the primary security monitoring station LBDCR-

for the facility. The area includes the Central Alarm Station (CAS), offices, conference area and 10-0033

secure file storage area. It is classified as a B Occupancy area. All electronic security systems
are controlled and monitored from this center. These systems include Closed Circuit Television
(CCTV), Intrusion Detection and Assessment (IDA), Access Control and Radio Dispatch. The
Secondary Alarm Station (SAS) is located in the Security Building and serves as a duplicate
control console to the CAS.

3.3.1.2.2.4 Medical Room

(See SAR 4 12.1.1.2. 1 2D) The Medical Room is designed to provide space for a nurse's LBDCR-

station. This room is classified as a B Occupancy area. 10-0033
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3.3.1.2.2.5 Emergency Operations Center (EOC) Area

(Sce 3.04...2 E.) The Emergency Operations Center Room serves as an assembly area for 1GLB002
emergency planning purposes. The EOC is classified as a B Occupancy area and has a LBDCR-
general assembly room, offices and a meeting room. 10-0033

3.3.1.2.2.6 Technical Support Center Assembly Room

(See 3.94•. .2-.)The Technical Support Center Assembly Room serves as an assembly area LBDCR-

for emergency planning purposes and has an area allocated for the storage of emergency 10-0002

equipment and supplies. It is classified as a B Occupancy area. 0LBDCR-
10-0033

3.3.1.2.2.7 Break Room
LBDCR-

(See SAR § 12.1.1.2.24-4-2-G-) The Break Room has space for vending machines, tables and a 1"-0O33
small kitchenette. It is classified as a B Occupancy area.

3.3.1.2.2.8 I&C Electrical Shop Room
LBDCR-

(See SAR 4 12.1.1.2.144444-.) The I&C Electrical Shop Room serves as a work area for 10-0033
general electrical and I&C components and maintenance. This room is classified as a F-2
Occupancy area.

3.3.1.2.2.9 Mechanical Shop Room
.•,• oILBDCR-

(See SAR 4 12.11.2.44 . 24) The Mechanical Shop Room serves as a work area for general 10.0033
mechanical maintenance and work such as painting or welding. This room classified as a F-1
Occupancy area.

3.3.1.2.2.10 Chemical Storage Room

LBDCR-
(See 3.94.1.2 J.) The Chemical Storage Room serves as a storage area for typical industrial 10-o0o2
chemicals. This room is classified as an H-1 Occupancy area.

3.3.1.2.2.11 Waste Processing Room

LBDCR-
(See 3.94.1.24K.)..See SAR. 12.1.1.2.5)The Waste Processing Room serves as a processing lo-0002
area of non radioactive wastes. This room is classified as a F-1 Occupancy area.

3.3.1.2.2.12 Environmental Monitoring Laboratory
(See SAR 12.1.1.2.6-44.24. The Environmental Monitoring Laboratory is designed for the 0LBDCR-

(See SAR10-0033
purpose of preparing and analyzing samples associated with safety or regulatory compliance.
This room is classified as a F-1 Occupancy area.

3.3.1.2.2.13 Building Construction

The TSB structure is a pre-engineered steel frame building with non-combustible construction
throughout. The building is divided into two distinct areas referred to as Hardened and Non-
Hardened areas. These two portions of the building are designed to be structurally independent
of one another.
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The Hardened area is completely enclosed by a tilt-up concrete panel system and cast-in-place
roof slab, designed to resist tornado forces without failure. The exterior finish system of this
portion of the building consists of metal building panels over insulation board.

The Non-Hardened area is a standard pre-engineered steel frame system with horizontal steel
girt members, steel roof purlins and metal panel exterior walls and roof.

3.3.1.2.3 Security Diesel Generator

The Security Diesel Generator provides backup 480 volt power to select security and security
related equipment during a loss of normal power. The Security Diesel Generator is not a
requirement for safe operation of the plant. The Security Diesel Generator is designed for
outdoor use and is located south of the TSB within a walled enclosure to reduce accessibility,
but it is otherwise open to the environment. The fuel oil storage capacity tank is sized for 24
hours of continuous operation at 100% rated power output.

3.3.1.3 Cylinder Receipt and Dispatch Building (CRDB)
I LBDCR-

(.See 4-4•-The overall layout of the CRDB is presented in Figures 3.3-8 and 3.3-9. The CRDB 10-0033
is located between two Separations Building Modules and directly north of the Technical
Services Building.

3.3.1.3.1 Design Description

The CRDB is a one story building with a two story interior Bunkered Area. The CRDB utilizes
steel frame and steel panel construction. The Bunkered Area inside the CRDB is comprised of
reinforced poured concrete. The CRDB is approximately 240.3 m (788 ft) long, 48.1 m (158 ft)
wide, and 14.8 m (48.5 ft) high (at the eave) and totals an area of 15,123 m2 (162,782 U2)
(including the 2 nd floor of the Bunkered Area). It is classified as an H-4 Occupancy area by the
New Mexico Commercial Building Code (NMCBC). It is classified as a Type I-B Construction by
the NMCBC and as a Type 11 (222) Construction by NFPA 220. The CRDB is separated from
the TSB by three-hour fire-rated construction.

3.3.1.3.2 Functional Areas and Major Components

All UF6 feed cylinders and empty product cylinders and uranium byproduct cylinders (UBCs)
enter the facility through the CRDB. It is designed to include space for the following:

Outside the CRDB's Bunkered Area:

* Loading and unloading of cylinders
* Inventory weighing
* Preparation and storage of protective cylinder overpacks
• Buffer storage of feed cylinders
* Semi-finished product storage
* Final product storage
* Prepared cylinder storage
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Inside the CRDB's Bunkered Area:

* Equipment decontamination
* 'Rebuilding of vacuum pumps
* UF6 cylinder valve repair
* Solid waste collection and packaging
* Collection and treatment of liquid effluents
* Contaminated Material Handling-
* Mass spectrometry and chemical analysis
* Radiation monitoring
* Filtration and exhaust of gaseous effluent through Gaseous Effluent Vent Systems

(GEVSs)
* HVAC equipment (supporting radiological and non-radiological portions of the

CRDB)

Inside the CRDB steel butler building, there is an inner, two story stand-alone concrete structure
referred to as the "Bunkered Area." Inside the CRDB Bunkered Area, the following functional
areas are located on the ground floor:

* Ventilated Room (Room 143)
* Decontamination Workshop (Room 151)
* Vacuum Pump Rebuild Workshop (Room 154)
* Vacuum Pump Test Room (Room 155)
* Liquid Effluent Collection and Treatment Room (Room 156)
* Solid Waste Collection Room (161)
* Mass Spectrometry Laboratory (Room 136)
* Chemical Laboratory (Room 133)
* Sample Storage (Room 139)

Also inside the CRDB Bunkered Area, the following functional areas are located on the second
floor:

* Gaseous Effluent Vent System (GEVS) Room (Room 242)
* Contaminated material handling Room (Room 261)
* Radiation Monitoring Laboratory (Room 262)

3.3.1.3.2.1 Solid Waste Collection Room

(See SAR - 12.1.1.3. 144.A.) The Solid Waste Collection Room is designed to process both 0LBDCR-
wet and dry low-level radioactive solid waste. The Solid Waste Collection System is described
in Section 3.5.13, Solid Waste Collection. Wet waste is categorized as radioactive, hazardous
or industrial waste and includes assorted materials, oil recovery sludge, oil filters and
miscellaneous hazardous wastes. Dry waste is also categorized as radioactive, hazardous or
industrial waste and includes assorted materials, activated carbon, activated aluminum oxide,
activated sodium fluoride, HEPA filters, scrap metal and miscellaneous hazardous materials.

This room contains approximately 288 m2 (3,100 ft2). It is classified as an H-4 Occupancy area.
This area is separated from adjacent areas by two-hour fire-rated construction.
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3.3.1.3.2.2 Vacuum Pump Rebuild Workshop
LBDCR-

(See SAR ' 12.1.1.3.24.44-&) The Vacuum Pump Rebuild Workshop is designed to provide 10-0033

space for the maintenance and re-building of plant equipment, mainly pumps which have been
decontaminated in the Decontamination Workshop, and other miscellaneous plant equipment.

This room contains approximately 334.5 m2 (3,600 ft). The workshop consists of an open area,
a storage area and a data logging/progress chasing area. It is equipped with suitable area
lighting, a degassing oven, heating, ventilating, and air conditioning (HVAC), CRDB GEVS,
vacuum systems and a spray booth with a filter and extraction system. It is classified as an H-4
Occupancy area. This area is separated from the other adjacent areas by two-hour fire-rated
construction.

3.3.1.3.2.3 Decontamination Workshop

(See SAR -§ 12.1.1.3.3.4..3-G) The purpose of the Decontamination Workshop is to provide a LBDcR-
maintenance facility for both UF6 pumps and vacuum pumps. It is'also used for the temporary
storage and subsequent dismantling of failed pumps. The activities carried out within the
Decontamination Workshop include receipt and storage of contaminated pumps, out-gassing,
Perfluorinated Polyether (PFPE) oil removal and storage, pump stripping, and the dismantling
and maintenance of valves and other plant components.

The Decontamination Workshop also provides a facility for the removal of radioactive
contamination from contaminated materials and equipment. The Decontamination process
consists of a series of steps including equipment disassembly, degreasing, decontamination,
drying and inspection. Components commonly decontaminated include pumps, valves, piping,
instruments, sample bottles, tools and scrap metal. The Decontamination System is described
in Section 3.5.14, Decontamination Workshop.

The Decontamination Workshop is maintained at a lower pressure than any non-radiological
surrounding areas. Therefore any, equipment or personnel entering this room must go through
an air-lock. For emergencies other emergency egress doors are provided.

This room contains approximately 362.3 m2 (3,900 ft2). It is classified as an H-4 Occupancy
area. This area is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.4 Ventilated Room

(See SAR § 12.1.1.3.4444-&.) The Ventilated Room is designed to provide space for the LBDCR-

maintenance of chemical traps and cylinders. The Ventilated Room is also used for the 100033

temporary storage of full and empty chemical traps and the contaminated chemicals used in the
chemical traps.

The activities carried out within the Ventilated Room include receipt and storage of saturated
chemical traps, chemical removal and temporary storage, contaminated cylinder pressure
testing, and UFr cylinder pump out and valve maintenance.

The Ventilated Room is maintained at a lower pressure than any non-radiological surrounding
areas. Therefore, any equipment or personnel entering this room must go through an air-lock.
For emergencies other emergency egress doors are provided.
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Cylinders received at the site are expected to be in good working condition. Cylinders with
deficient conditions are returned to an approved supplier for corrective maintenance and testing
in accordance with ANSI N14.1-2001, provided the cylinder fully complies with all DOT transport
requirements.

Cylinders with deficient conditions that do not fully comply with all DOT transport requirements
must be corrected at the site. Such corrective maintenance may include valve replacement,
plug replacement and post maintenance testing on containers with UF6. Such corrective
maintenanct and testing is performed in the CRDB Ventilated Room in accordance with ANSI
N14.1-2001 and the LES QA Program.

This room contains approximately 297.3 m2 (3,200 ff2). It is classified as an H-4 Occupancy

area. This area is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.5 Liquid Effluent Collection and Treatment Room
SLBDCR-

(•See 4.. &E)+The Liquid Effluent Collection and Treatment Room is designed for the collection 10-0033
of potentially contaminated liquid effluents produced on site, which are monitored for
contamination prior to processing. These liquid effluents are stored in tanks prior to processing.
The effluents are segregated into significantly contaminated effluent, slightly contaminated
.effluent or non-contaminated effluent. Liquid effluents produced by the facility include
hydrolysed uranium hexafluoride and aqueous laboratory effluent, degreaser water, citric acid,
floor washings, miscellaneous condensates, and active area hand washings/shower water. The
Liquid Waste Collection System is described in Section 3.5.12, Liquid Effluent Collection and
Treatment System. The LECTS Room will also be used for trap filling.

This room contains approximately 323.2 m2 (3,480 ft2). It is classified as an H-4 Occupancy
area. The Liquid Effluent Collection and Treatment Room is separated from adjacent areas by
two-hour fire-rated construction.

3.3.1.3.2.6 Contaminated Material Handling Room
LBDCR-

(See SAR - 12.1. 1.3.644-F-) The Contaminated Material Handling Room, located in the 10-0033

CRDB, provides an area for the Recycling Group to store protective clothing drums and other
material/waste containers that have been assayed and released from the Safeguards item
control program. This area will normally provide storage for containers awaiting Radiation
Protection survey to be either unconditionally released or transferred to the solid waste
collection system for additional processing. In addition, the Contaminated Material Handling
Room will contain cabinets and bins with supplies to support the waste program and a
connection to the CRDB GEVS to support ventilation engineering controls when required.

This room contains approximately 46.4 m2 (500 ft2). It is classified as an H-4 Occupancy area.
The Contaminated Material Handling Room is separated from adjacent areas by two-hour fire-
rated construction.
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3.3.1.3.2.7 Gaseous Effluent Vent System (GEVS) Room

(See SAR §ý 12.1.1.3. 744.-G.) The GEVS Room is located in the second floor of the CRDB's 1L0DCR-
Bunkered Area, and contains the fan/filters systems and other major components for the CRDB 10-0033

GEVS. This GEVS is designed to remove UF6, particulates containing uranium, and HF from
potentially contaminated process gas streams. Pre-filters and HEPA filters remove particulates,
including uranium particles, and impregnated activated charcoal filters remove any residual
traces of uranium and HF. The GEVS are described in Section 3.4.9, Gaseous Effluent Vent
Systems (GEVS).

This room contains approximately 355 m2 (3,820 ft2). It is classified as an H-4 Occupancy area

and is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.8 Mass Spectrometry Laboratory

(See SAR . 12.1.1.3.844.44-) The Mass Spectrometry Laboratory is designed for the purpose I 10-0
of measuring the isotopic abundance of various uranium isotopes in prepared samples, the bulk
comprising hydrolysed uranium hexafluoride.

This room contains approximately 167.2 m2 (1,800 ft2). It is classified as an H-4 Occupancy

area and is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.9 Chemical Laboratory

LBDCR-
(See SAR 4 12.1. 1.3. 9444-) The Chemical Laboratory is designed for the purpose of 10-0033

analyzing solid and liquid samples taken from all areas of the facility. It includes space for an
analytical area, sub sampling area, wash area and weighing area, and a sample storage area.

This room contains approximately 257.8 m2 (2,775 ft2). It is classified as an H-4 Occupancy

area and is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.10 Radiation Monitoring Control Room

(See SAR § 12.1.1.1.1044. 3) The Radiation Monitoring Control Room is designed to be the I LBDCR-
point of demarcation between non-contaminated areas and potentially contaminated areas of 10-0033

the facility. It includes space for a hand and foot monitor, hand washing facilities, safety
showers, and boot barrier access.

This room contains approximately 55.7 m2 (600 ft2). It is classified as an H-4 Occupancy area
and is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.11 Truck Bay/Shipping and Receiving Area

(See SAR § 12.1.1.3.1 1.34A) The Truck Bay, located at the North end of the CRDB, is used J LBDCR-
for the receipt of incoming UF6 (48Y) feed cylinders, empty 48Y and 30B cylinders, and 10-0002
overpacks for 30Bs. The Bay is also used for the outgoing transport of UF6 (30B) product I LBOCR-

cylinders in their designated DOT-approved overpacks, as well as the outgoing transport of 10-0033

UBCs for storage on the UBC Pad. The Truck Bay is also used as a place to load packaged
low-level radioactive wastes onto trucks for transportation off site to a licensed processing
facility or licensed disposal facility. It is also used for miscellaneous shipping and receiving.
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This area is approximately 35.2 m (115.5 ft) x 47.5 m (156 ft) and totals 1,672 m2 (18,018 ff2). It
is classified as an H-4 Occupancy area.

3.3.1.3.2.12 Cylinder Storage Areas

(See SAR 4 12.1.1.3.12 4.,.3 ML. -) The majority of the floor area is used as lay-down space for I LBDCR-
the cylinders, for both storage and preparation. The cylinders are placed on specially designed 10-0002

cradles called stillages to stabilize them while being stored in the CRDB. I LBDCR-
10-0033

Cylinders are delivered to the facility in transport trucks. The trucks enter the CRDB through the
main vehicle loading bay, located at the North end of the building, which is equipped with
vehicle access platforms that aid with cylinder loading and unloading. Three double girder
bridge cranes on two sets of crane rails handle the cylinders within the CRDB. Each crane
spans half the width of the CRDB. The two bridge cranes on the West side run the full length of
the building. The third bridge crane on the East side services the area North of the Bunkered
Area.

After delivery, the cylinders are processed for receipt as either empty UBCs (48-in cylinders) or
empty product cylinders (30-in cylinders) or UF6 feed cylinders (48-in cylinders). They are
inspected and weighed and moved to their appropriate locations. UF6 feed cylinders are
delivered to a storage area in the CRDB.

When required for processing, the cylinders, which have been placed in storage areas are
moved by the overhead cranes to the stillages and rail transporter located in the cylinder
transporting and stillage area at the South end of the CRDB. The rail transporter moves
cylinders from the CRDB to the adjacent SBM UF6 handling areas. Cylinders are removed from
the facility in the same fashion.

3.3.1.3.3 Building Construction

The CRDB superstructure will consist of a QA Level-1 (Graded) steel building shell, with a
separate and seismically independent interior Bunkered Area that meets all QA Level-1
requirements. The building is divided into two distinct areas referred to as the Bunkered Area
and the Non-Bunkered area (also referred to as CRDB steel building or CRDB building shell).
These two portions of the building are designed to be structurally independent of one another.

The CRDB superstructure (Non-Bunkered Area) is a standard pre-engineered steel frame
building with horizontal steel girt members, steel roof purlins, metal panel exterior walls and
roof, with non-combustible construction throughout. The building shell is designed to withstand
the effects of external events (i.e., seismic, tornado and high wind, snow and ice load, and
maximum local precipitation and flooding) as reflected in Section 3.2, except tornado missiles. It
is considered acceptable if the metal wall and roof panels separate from the steel superstructure LSDCR-
under extreme tornado wind conditions. The CRDB superstructure will net be is not required to 10-0002
provide missile protection or to prevent water intrusion. The floor of each area consists of a 20.3
cm (8") reinforced concrete slab. Floor areas where rails systems are emplaced for the
transport of UF6 cylinders consist of a 61 cm (24") reinforced concrete slab.
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" Centrifuge Assembly Area 'A' LBDCR-0009

* Centrifuge Assembly Area 'B'

* Centrifuge Assembly Area "C"

* Assembled Centrifuge Storage Area

* Building Office Area

" Centrifuge Test and Post Mortem Facilities

* Electrical beard rooms on the Eact and W9ct .idoSouth, East and West sides

* Air compressor room-South side

3.3.1.4.2 Functional Areas and Major Components

3.3.1.4.2.1 Centrifuge Component Storage Area
LBDCR-

The Centrifuge Component Storage Area serves as the initial receipt location for the centrifuge 10-o009
parts. It is designed to store up to four weeks stock of centrifuge components. These
components are delivered by truck in specifically designed containers, which are then packed
into International Organization for Standardization (ISO) freight containers. The containers are
off-loaded via fork lift truck and placed in the storage area through one of two roll up doors LBDCR-

located at the east end of the CAB. 10-0009

The Centrifuge Component Storage Area acts as an acclimatization area to allow components
to equilibrate with the climatic conditions of the Centrifuge Assembly Area.

Transfer of components and personnel between the Centrifuge Component Storage Area and
the Centrifuge Assembly Areas is via an aidock to prevent ingress of airborne contaminants.

3.3.1.4.2.2 Centrifuge Assembly Areas

Centrifuge components are assembled into complete centrifuges in thi-afethese areas. Prior
to installation into the cascade, the centrifuge has to be conditioned, which is done in the
Centrifuge Assembly Areas prior to storage in the Assembled Centrifuge Storage Area.

A separate installation team will access this area and transfer the assembled and conditioned
centrifuges to the Cascade Halls for deployment.

3.3.1.4.2.3 Building Office Area

A general office area is located adjacent to the Centrifuge Assembly Area. It contains the main
personnel entrance to the building as well as entrances to the Centrifuge Component Storage 10LB009
Area and Centrifuge Assembly Area. It is a two-story area that includes the following:

• Offices

* Locker Rooms - The locker rooms provide space where employees can dress in protective
clothing as required

* Canteen LBDCR-
10-0009
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* Two Computer Server Rooms

* Maintenance Area

* Inspection and Test Laboratory

" Air Locks

" Air Compressor Room - (one of two: the other air compressor room is located on the South
side of the CAB)

• An Elevator

3.3.1.4.2.4 Centrifuge Test and Post Mortem Facilities

The Centrifuge Test Facility is designed to:

* Provide a means of functionally testing the performance of production centrifuges to ensure
compliance with design parameters

* Investigate production and operational problems.

* Test either a single centrifuge or two simultaneously

The Centrifuge Post Mortem Facility is designed for investigating problems with production
centrifuges. Based on 30 years of European experience, the demand for centrifuge post
mortems is infrequent.

The principal functions of the Centrifuge Post Mortem Facility are:

" To facilitate dismantling of contaminated centrifuges using equipment and processes, which
minimize the potential to contaminate personnel or adjacent facilities

* To prepare potentially contaminated components and materials for transfer prior to disposal.

Centrifuges are brought into the facility on a specially designed transport cart. The facility is
also equipped with radiological monitoring devices, toilets and washing facilities, and hand, foot
and clothing personnel monitors to detect surface contamination.

The Centrifuge Post Mortem Facility includes a centrifuge dismantling area and an inspection
area. The centrifuge dismantling area includes a stand onto which the centrifuge to be
dismantled is mounted providing access to the top and bottom of the centrifuge. A local jib
crane is located over the stand to enable removal of the centrifuge from the transport cart and
facilitate loading onto the stand. The inspection area includes an inspection bench, portable
lighting, a microscope, an endoscope and a digital video/camera.

3.3.1.4.3 Building Construction

The CAB is a metal building that is constructed on a concrete slab. The floors of the CAB
Assembled Centrifuge Storage Area have a floor profile quality classification of fiat in LBDCR
accordance with ACI 117 to aid in the transport of assembled centrifuges. 10-0009
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Floors in the CAB (except for certain office areas) are of exposed concrete with a washable
epoxy coating finish. The coatings are designed to resist process chemicals, decontamination
agents and radiation.

3.3.1.5 Not Used

3.3.1.6 Uranium Byproduct Cylinder (UBC) Storage Pad
LBDCR-

(See SAR• !S12. 11.44•): The facility utilizes an area outside of the CRDB for storage of UBCs, 10-0033
which contain UF6 that is depleted in 23 U. The tails are stored under vacuum in corrosion
resistant Type 48Y cylinders. The UBC Storage Pad will also be used to store empty feed
cylinders that are not immediately reconnected to the facility. The UBC Storage Pad is shown
on Figure 3.3-1, Facility Buildings and Areas.

3.3.1.6.1 Design Description

The UBC Storage Pad is designed to provide storage for UBCs and six months of empty feed
cylinders. Approximately 625 UBC per year are filled for storage. The UBC Storage pad is
sized to accommodate 15,727 cylinders (capacity equivalent to 30 years of facility operation).
These cylinders are stacked two high. Saddles are used to store the cylinders approximately
200 mm (8 in) above ground level. The UBC Storage Pad occupies approximately 8.50 ha (21
acres).

3.3.1.6.2 Functional Areas and Major Components

The UBC Storage Pad layout is based on moving the cylinders with cranes and powered
vehicles. Powered vehicles are used to move the cylinders from the CRDB to the UBC Storage
Pad. A double girder Gantry crane is used to remove the cylinders from the powered vehicles
and place them in the UBC Storage Pad. The Gantry crane is designed to double stack the
cylinders in the storage area.

3.3.1.6.3 Construction

The UBC Storage Pad is constructed of a concrete pad with a dedicated collection and drainage
system. Vehicle crash barriers-are located along the site roads outside of the Controlled Access
Area adjacent to the storage area. The entire area is fenced for security and radiological
protection purposes.

3.3.1.7 Central Utilities Building

(See-4-1-)-The Central Utilities Building (CUB) is shown on Figure 3.3-12. LBDCR-
10-0033

3.3.1.7.1 Design Description

The CUB has an approximate total area of 3044 m2 (32,766 ft2). It is classified as a F-1
Occupancy area by the New Mexico Commercial Building Code (NMCBC). It is classified as a
Type II-B Construction by the NMCBC and as a Type 11 (000) Construction by NFPA 220. The
Central Utilities Building is designed to meet the occupant and exiting requirements set by the
International Fire Code and the NMCBC.
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3.3.1.7.2 Functional Areas and Major Components

The Central Utilities Building houses two diesel generators, which provide the site with standby
power. The Standby Generator System is discussed in Section 3.5.10, Standby Diesel
Generator System. The building contains day tanks, switchgear, and control panels. The
rooms housing the diesels are constructed independent of each other with adequate provisions
made for maintenance, equipment removal and equipment replacement.

The diesel fuel unloading area provides tanker truck access to the two above ground tanks,
which provide diesel fuel storage. Secondary containment is provided to contain spills or leaks
from the above ground diesel fuel tanks.

The CUB also houses the centrifuge cooling water pumps, do-onizod w.t.. . G.ets.. and air
compressors. These systems are described in Sections 3.5.5, Cooling Water System,--3.54, LBDCR-
Wate,-Spply-,, and 3.5.3, Compressed Air System, respectively.

3.3.1.7.3 Building Construction

The CUB superstructure is cast in place concrete construction with shear walls and pilasters
that support steel framing for roof slabs.

The CUB roof structure consists of concrete slabs poured over steel decking supported by wide
flange beams (pudins). Rigid insulation and multi-ply composite roofing system is installed atop
the concrete roof slab. The roof assembly will have a minimum combined thermal resistance of
R-20.

Exterior and interior walls will be cast-in-place concrete load bearing shear walls. Exterior walls
will have a minimum combined thermal resistance value of R-10.

Interior non-load bearing walls are constructed of 200 mm (8 in) concrete block with a painted

finish. These interior walls extend to the underside of the structure where required.

Floors consist of exposed concrete with a washable epoxy coating finish.

3.3.1.8 (See SAR - 12.1.1.§6-4.8) Administration Building LBDCR-
10-0033

3.3.1.8.1 Design Description

The Administration Building is near the TSB. It is over 3,000 m2 (32,000 ft2) and 6.0 m (19.8 ft)
high. It is classified as a B Occupancy area by the New Mexico Commercial Building Code
(NMCBC). It is classified as a Type II-B Construction by the NMCBC and as a Type 11 (000)
Construction by NFPA 220. The Administration Building is designed to meet the occupant, and
exiting requirements set by the International Fire Code and the NMCBC. The entire building is
sprinklered.

3.3.1.8.2 Functional Areas and Major Components

The general office areas for the facility are located in the Administration Building. Personnel
enter the Administration Building and general office areas via the main lobby.
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3.3 Facility Description

Over 50 work locations are provided for the plant office staff. The office environment consists of
private, semiprivate, and open office space. The lobby is designed to also act as an assembly
area for emergency planning purposes. Area has been allocated for the storage of emergency
equipment and supplies and emergency monitoring equipment. It also contains a kitchen, break
room, conference rooms, and building service facilities such as a mechanical equipment room.
An open office layout allows for flexibility in space allocation.

3.3.1.8.3 Building Construction

The Administration Building superstructure is designed of structural steel framing.

The roof structure consists of metal decking over structural steel framing. The metal decking is
covered with a built-up roof system. The roof assembly has a minimum combined thermal
resistance value of R-20.

Exterior walls consist of a combination of architectural metal panels and a curtain wall glazing
system. The exterior wall assembly has a minimum combined thermal resistance value of R-10.
The interior side of the exterior wall is faced with 16 mm (518 in) gypsum wallboard.

Interior non-load bearing walls are constructed of 92 mm (4 in) metal studs filled with batt
insulation and faced with 16 mm (5/8 in) gypsum wallboard. Walls extend to 150 mm (6 in)
above the ceiling or to the underside of the structure where required.

3.3.1.9 Not Used
3.3.1.10 (See-See SAR § 12.1.1.Z440) Site Security Buildings LBDCR-

S 10-0033

3.3.1.10.1 Design Description

The main Security Building is located at the entrance to the facility. It functions as a security
checkpoint for incoming and outgoing personnel. Employees and visitors that have access
approval are screened at the main building. A smaller Gatehouse has been placed at the
secondary site entrance. Vehicle traffic including common carriers, such as mail delivery trucks,
are screened at this location.

The main Security Building also contains the Visitor Center. There are adequate physical
barriers, locked doors, etc to separate the visitor accessible areas from areas designed to
support the security.

3.3.1.10.2 Functional Areas and Major Components

The main and secondary Security Buildings are located at the entries to the site. They are
classified as a B Occupancy area by the New Mexico Commercial Building Code (NMCBC). It
is classified as a Type Il-B Construction by the NMCBC and as a Type 11 (000) Construction by
NFPA 220.These buildings are designed to meet the occupant and exiting requirements set by
the International Fire Code and the NMCBC.

The Entry Exit Control Point (EECP) for the facility is located in the main Security Building: All
personnel access to the facility occurs at this location. Vehicular traffic passes through a
security checkpoint before being allowed to park. Parking is located outside of the Controlled
Access Area (CAA) security fence.
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3.4 Process Descriptions

B. Tails Pumping Trains

Each cascade has two dedicated Tails Pumping Trains connected in parallel. One pump train is
on-line while the other is in standby. Each train has one set of pumps andeach set consists of
two vacuum pumps in series mounted on a common frame. Manual and automatic valves
isolate each pump set.

C. Secondary Header

Tails Pumping Trains discharge into the secondary header. The secondary header connects
with the Tails Low Temperature Take-off Stations.

D. Tails Low Temperature Take-off Stations (LTTS)

The Tails LTTS consists of a composite-wall insulated box. The Tails LTTS panels have a non-
flammable insulated core, and are vapor sealed to prevent ice build-up within the insulation.
The Tails LTTS is designed to prevent ice build-up within the Tails LTTS. The Tails LTTS totally
encloses the cylinder, cylinder support structure, and rails. The front of the Tails LTTS has a
single door through which the cylinder is inserted and removed. The back of the Tails LTTS has
an opening through which the cylinder is connected to the UF6 piping. A rubber bellows is fitted
around the back opening, which envelops the cylinder valve, to prevent cooled air from leaking
out of the Tails LTTS. A hot air blower is used to keep the valve and its surrounding area
heated. The door frames, access port, rubber collar, and defrost condensate piping are
provided with heat tracing to prevent ice build-up.

Each Tails LTTS has a chiller unit, which is mounted on the top of the Tails LTTS. This unit
provides the cold air necessary to decrease the temperature in the box sufficiently to remove
the thermal energy from the UFO gas and cause it to desublime in the cylinder. The chiller unit
has a defrost cycle to remove ice from the cooling coils. This is done with a defrost heater at
the coils.

The valves between the secondary header and the Tails LTTS are mounted in separate frames
that are not attached to the Tails LTTS; however, they are in close proximity.

Each Tails LTTS is provided with a weighing system which incorporates a weigh frame, four
load cells, and associated weighing instrumentation. The weigh system provides continuous
measurement of the mass of UFO accumulating in the 48Y UBC.

E. Tails Evacuation Pump/Chemical Trap Set

The Tails Evacuation Pump/Chemical Trap Set consists of a mixed bed (activated carbon trapT
an aluminum oxide (I"0 3f trap, and an insulated vacuum pump with an aluminum oxide oil trap LBDCR-

on the pump suction and a mechanical oil trap (exhaust filter) on the Pump discharqei#Aemal 09-0110

•itr.... purgo and oil trap On either side. A flow restrictor (IROFSC21) is located on the
suction of the pump after the aluminum oxide oil trap. The exhaust from the vacuum pump goes
to the Pumped Extract GEVS.

The activated carbon in the mixed bed trap removes small traces of UFO-and 4 the aluminum LBDCR-

oxide trap-removes HF. The Qoil traps ar- installod be.For and after the . acuum pump t• 09-0110

prevent oil migration both upstream and into the Pumped Extract GEVS.
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3.4 Process Descriptions

3.4 PROCESS DESCRIPTIONS

This section provides a description of the enrichment processes and systems analyzed as part
of the Integrated Safety Analysis. A brief overview of the entire enrichment process is provided
followed by a detailed description of each process system. This section provides design,
operational, and process flow information to support the hazard and accident analysis, as well
as to assist In understanding the overall design and function of the National Enrichment Facility
(NEF).

UF6 enrichment systems are comprised of four major systems:

* UF6 Feed System

" Cascade System

" Product Take-off System

" Tails Take-off System. LBDCR-

10-0037
Tho above systems are ud.. only for th- orchmont procecs. In addition to the four primary
systems listed above, thr- aroe-ose-orthe following major support systems are discussed in 10-0012

this section:

" Product Blending System

* Product Liquid Sampling System

" Contingency Dump System.

Finally, the following processes and systems are discussed based on their supporting
relationship to the enrichment process and the handling of UF6:

" GEVS

• Centrifuge Test Facility and Centrifuge Post Mortem Facility

" Material Handling.

Each of the sections that discuss the 10 processes identified above are generally organized to
present the following information:

" Functional Description

" Major Components

• Design Description

* Interfaces

* Design and Safety Features

* Operating Limits

• Instrumentation

Items relied on for safety associated with the processes and systems identified above are listed
In Section 3.8, Items Relied On For Safety (IROFS).
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3.4 Process Descriptions

The calculated values of kfr provided in the following sections were obtained using the criticality
code MONK8A (SA, 2001), in conjunction with the JEF2.2 nuclear data library. All values of kf,
given in the following sections are equal to k,,Ic + 3 0cc with a safety limit of 0.95. LBDCR-

10-0012

In the following sections, the design process parameter values are specified with a datum of
standard atmospheric pressure at sea level. These values will be finalized to reflect the site-
specific NEF elevation during the design phase and the ISA Summary will be revised
accordingly.

3.4.1 Overview Of Gas Centrifuge Enrichment Process

(See 4.42.-)-The function of the NEF is to enrich (increase) the amount of 235U isotope in uranium 10-0033
hexafluoride (UF6) from naturally occurring feed at 0.711 W/o up to a maximum of 5.0 */o. The
enriched UF6 is then used for manufacturing fuel for commercial electricity generating nuclear
power plants.

An overview of the enrichment process (Ref. Figure 3.4-1, Pictorial Representation of the
Enrichment Process) systems and the enrichment support systems are discussed below.
Additional details on each of the enrichment process systems are provided in subsequent
sections.

3.4.1.1 UF6 Feed System

The first step in the process is the receipt of the feed cylinders and preparation to feed the UF6
into the enrichment process.

Natural UF6 feed is received at the NEF in Department of Transportation (DOT) 7A, Type A
cylinders from a conversion plant. The cylinders are ANSI N14.1, 48Y cylinders. Pressure in
the feed cylinders is below atmospheric (vacuum) and the UF6 is in solid form.

The function of the UF6 Feed System is to provide a continuous supply.of gaseous UF 6 from the
feed cylinders to the cascades.

To begin the enrichment process, a 48-in feed cylinder is placed into a Solid Feed Station.
There are five Solid Feed Stations per Cascade Hall, with four supporting the current SWU
capacity and the fifth to support the planned SBM expansion and operational flexibility.
Normally three are online. Each Solid Feed Station consists of an insulated enclosure, heated
by electric heaters, into which the cylinder is placed. The cylinder is heated to 53°C (127°F) in
the Solid Feed Station. At this temperature and pressure (sub-atmospheric), the solid UF6
sublimes into a gas. Two important safety features of the feed system are that (1) at no time
does the UF6 go into a liquid phase and (2) station design features prevent a 30B product
cylinder from being connected to the feed system, thereby eliminating the potential for a
criticality event based on over-enrichment of the material in a 30B product cylinder.

The feed purification system is used to remove the light gas components from the UF6 feed
material to a specified level prior to admittance to the cascades. This protects the centrifuges
against high intake of light gas and enhances cascade efficiency by limiting impurities.
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For each Cascade Hall, there are two feed purification Low Temperature Take-off Stations
(LTTS). These stations consist of insulated enclosures that are maintained at operating
temperatures by electrically operated chiller units. 48Y cylinders are placed into the LITS and
chilled. As the gaseous UF6 enters the cylinder, desublimation into solid UF6 occurs. In
addition to the LTTS, there are two UF6 Cold Traps which desublime UFs, carbon traps,
aluminum oxide (A120 3) traps, and vacuum pumps, used to transfer residual light gas to the
Pumped Extract GEVS. The carbon and aluminum oxide traps remove trace UF6 and HF from
the gas stream.

After purification, the UF6 gas is then fed through a main header to the cascades, where the
enrichment process actually occurs. Main header pressure is limited to 65 mbar (26.1 in. H20)
to prevent the gaseous UF6 from desubliming back to a solid at ambient temperature.

3.4.1.2 Cascade System

The function of the Cascade System is to receive gaseous UF6 from the UF6 Feed System and
enrich the 235U isotope in the UF6 to a maximum of 5 W/o.

Multiple gas centrifuges make up arrays called cascades. The cascades separate gaseous UF6
feed with a natural uranium isotopic concentration into two process flow streams - product and
tails. The product stream is enriched in the 23U isotope. The tails stream is depleted in the 23U
isotope.

3.4.1.3 Product Take-off System

The function of the Product Take-off System is to provide continuous withdrawal of the enriched
gaseous UF6 product from the cascades.

The product streams leaving the cascades (at each Cascade Hall) are brought together into one
common manifold. The product stream is transported via a train of vacuum pumps to Product
Low Temperature Take-off Stations. There are five Product LTTS per Cascade Hall. Normally
two are on-line when using 30B cylinders. Each LTTS consists of an insulated enclosure that is
maintained at operating temperature by electrically operated chiller units. A 30B cylinder is
placed into the L1TS and cooled. The 30B cylinders contain final product to be shipped to the
customer. The 30B cylinders are used internal to the plant for blending purposes. As the
enriched gaseous UF6 enters the cylinder, desublimation into solid UF6 occurs. An important
safety feature of the Product Take-Off Stations is the design features that prevent using a 48-
inch cylinder to collect product material. This eliminates the potential for a criticality event
based on over-enrichment if the 48-inch cylinder with enriched product material was
inadvertently used as a feed cylinder.

The entire system operates at sub-atmospheric pressure.

The Product Take-off System also contains a system to purge and dispose of light gas
impurities from the enrichment process. This system consists of product vent UF6 Cold Traps
into which UF6 desublimes while leaving the light gas in a gaseous state. The UF6 Cold Trap is
followed by product vent vacuum pump/chemical trap sets, each consisting of an activated LBDCR-

carbon trap, aR-two aluminum oxide traps, and a vacuum pump with an aluminum oxide oil trapD 09-0110
on the pump suction and a mechanical oil trap (exhaust filter) on the pump discharge. The
carbon trap removes small traces of UFe and the aluminum oxide trap removes any HF from the LBDCR-
gas flow. The oil traps prevent oil migration both upstream and into the Pumped Extract GEVS. 09-0110
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3.4.2 (See SAR -4 12.1.2.14 )UFr Feed System LBDCR-
.2 -1 4 4 47 ) F e d S st e 10-0033

3.4.2.1 Functional Description

The principal function of the UF6 Feed System is to provide a continuous supply of gaseous
uranium hexafluoride (UF6) from the feed cylinders to the cascades (Ref. Figure 3.3-3, UF6
Handling Area, Equipment Locations and 3.4-2, Process Flow Diagram, UF6 Feed System).
Sublimation from the solid phase, at pressures significantly below atmospheric, is the process
used in the UF6 Feed System. Purification of the as-received UF6 feed material is accomplished
in the Feed Purification Subsystem, where light gas components, primarily air and HF, are
removed. This protects the centrifuges against excessive intake of light gas, which improves
cascade production efficiency. Secondary functions of the Feed Purification Subsystem are to
vent the light gas from the system during cylinder changeouts and to remove the final quantity of
UF6 (the heel) from the feed cylinder. The system produces intermittent gaseous effluent from
UF6 purification operations. Additional small intermittent quantities of gaseous effluent are
produced from purging and evacuating the flexible piping used to connect the feed and feed
purification cylinders. These effluents are treated by the Feed Purification UF6 Cold Traps and
Vacuum Pump/Chemical Trap Sets to remove UF6 and HF before being routed to the Pumped
ExtractGEVS for further treatment. Solid wastes are produced from periodic change-out of
chemical and oil traps. There are no liquid effluents directly produced in this system. Vacuum
pumps are taken out of service for maintenance and the pump oil is reprocessed in the CRDB
and reused.

The UF6 Feed Systems are located in the UF6 Handling Area of each Separations Building
Module. The UF, Feed Systems are operated from the Control Room, with the exception of
maintenance and preparation activities, which are controlled locally.

3.4.2.2 Major Components

The major UF6 Feed System components are described below.

A. Solid Feed Station.

A Solid Feed Station (Ref. Figure 3.4-3, Solid Feed Station Equipment Drawing) consists of an
insulated box with a non-flammable core, complete with rails for the electric carriage of the
cylinder transporter. Each Solid Feed Station uses an electric air heater and circulation fan, to
heat solid UF6 causing it to sublime within the cylinder. A Solid Feed Station weighing device (a
frame with four load cells) provides continuous on-line weighing of UF6 in the feed cylinder.

The front of the Solid Feed Station is made up of a single door. Connection of the cylinder in a
Solid Feed Station is made at the front (door) end. The Solid Feed Station does not have a rear
opening. Rubber seals are used on the openings in the Solid Feed Station to minimize leaks for
energy conservation.

B. Solid Feed Station Valve Hotbox.

Valves in a Solid Feed Station Valve Hotbox connect the feed cylinder to the Main Feed
Header, the Feed Purification Subsystem, or the Nitrogen System. Manual and automatic
isolation valves, a pressure control valve, and pressure transducers are contained in the
electrically heated hotboxes to maintain them at a stable temperature. The UF6 piping between
the Solid Feed Station and hotbox is heat traced.
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C. Main Feed Header.

The Main Feed Header connects the Solid Feed Station Valve Hotboxes to each of the
cascades in a Cascade Hall. Pressure is controlled in the header so that heat tracing is not
required.

D. Feed Purification Subsystem.

A Feed Purification Subsystem is provided for each Cascade Hall and consists of two Low
Temperature Take-off Stations (LTTS), each with associated valve hotbox, UF6 cold trap and
heater chiller unit, and a vacuum pump/chemical trap set. One Feed Purification Subsystem is
provided for.each Cascade Hall, but each major component in the system is duplicated. The
major Feed Purification Subsystem components are described below:

LBDCR-
1. Low Temperature Take-off Station (LTTS) (Ref. Figure 3.4-4, Low I 9-o0138

Temperature Take-off Station Equipment Drawing). An LTTS consists of
a composite panel box construction complete with rails for the electric
carriage of the cylinder transporter. The LTTS panels have a non-
flammable insulated core and are vapor sealed to prevent ice build-up
within the insulation. Each LTTS incorporates an air chiller unit, with
controls, to remove thermal energy from the UF6 gas to cause it to
desublime in the cylinder. The chiller unit uses a heater during the
defrost cycle, to prevent ice buildup on the coils. A hot air blower
directed at the cylinder valve prevents UF6 from desubliming and blocking
the cylinder inlet. An LTTS weighing device (a frame with four load cells)
provides continuous on-line weighing of UF6 in the purificatiorn cylinder.

The front of the LTTS is made up of a single door and the back is LBDCR-

furnished with an opening to facilitate connection of the cylinder to the 09-0138

UF6 piping. A rubber bellows is fitted around the LTTS back opening,
which envelops the cylinder valve, to prevent cooled air from leaking out
of the LTTS. Similar seals on the other openings in the LTTS minimize
leaks for energy conservation. The LTTS access openings are provided
with heat tracing to prevent ice build-up.

LBDCR-
2. Low Temperature Take-off Station Valve Hotbox. Valves in a LTTS valve 09-0138

hotbox connect the LTTS to the Solid Feed Station Valve Hotboxes, the
UF6 cold traps, or the Nitrogen System. Manual and automatic isolation
valves and a pressure transducer are contained in the electrically heated
hotboxes to maintain them at a stable temperature. The UFs piping
between the Solid Feed Station Valve Hotboxes and the LTTS Valve
Hotboxes is heat traced.
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3. UF6 Cold Trap (Ref. Figure 3.4-5, UF6 Cold Trap Equipment Drawing). 09-013

Each UF6 cold trap consists of an insulated horizontal tube with internal
baffles. The UF6 cold trap has a dedicated heater/chiller unit operating at
a cooling set point and a heating set point. Each heater/chiller unit
contains a heat exchange media [approximately 70 L (19 gal) of silicon
oil]which circulates around each cold trap. The low temperature removes
the thermal energy from the UF6 gas, causing it to desublime on the
internal walls of the trap, while leaving the light gas in the gaseous phase.
The high temperature results in sublimation of the UF6 contents of the UF6
cold trap for transfer back to a feed purification cylinder. Each end of the
UF6 cold trap is heat traced to prevent the UF6 from solidifying and
blocking the UFr cold trap entrance or exit. The UF6 cold trap has a
weighing device to provide continuous on-line weighing of the UF6
accumulated.

LBDCR-

An automatic control valve located after each UF6 cold trap restricts the 09-0138

flow of gases through the UF6 cold traps. This ensures an adequate
residence time for the gases in the UF6 cold trap to allow all of the UF6 to
desublime.

4. Vacuum Pump/Chemical Trap Set (Figure 3.4-6, Chemical Trap 0D-013

Equipment Drawing). The UF6 cold traps are followed by vacuum
pump/chemical trap sets. Each set has an activated carbon trap, aetwo
aluminum oxide traps, an insulated vacuum pump with nitrogen purge, LBDCR-
and an aluminum oxide oil trap on the pump suction and a mechanical oil 09-0110

trapl (exhaust filter) on the pump discharpeoithec .. ido of the Vac,-,-
pump. The vacuum pump exhausts into the Pumped Extract GEVS. The
activated carbon trap removes small traces of UF6. The aluminum oxide
trap removes HF. The o~il traps arenstalled beforo and afFor tho I LBDCR-

"acuum pump to prevent oil migration both upstream and into the 09-0110
Pumped Extract GEVS.

E. Mobile Feed Sampling Rig

The Mobile Feed Sampling Rig is used to take UF6 process samples from feed cylindersprior to UF6 material being introduced into the cascades. Once the required samples are 09-0138

taken the rig will be evacuated through a chemical trap and pump for removal of any
remaining UF8 and HF and exhausted to the Pumped Extract GEVS. The Mobile Feed
Sampling Rig is comprised of automatic and manual valves, nitrogen purging, and an
evacuation pump/trap set, where the trap consists of a mixed-bed containing both
activated carbon and aluminum oxide. This pump/trap set also contains a flow
restriction device (IROFSC21) on the suction side of the pump.

3.4.2.3 Design Description

The design bases and specifications are given in Table 3.4-1, UF6 Feed System Design Basis.
Applicable Codes and Standards are given in Table 3.4-2, UF6 Feed System Codes and
Standards.
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The entire UF 6 Feed System operates at sub-atmospheric pressure. In the event of a
confinement barrier failure (e.g., pipe leak), releases of uranyl fluoride (U0 2 F2) and HF are
greatly minimized because air will migrate into the system rather than UF 6 escaping from the
system. This important safety feature greatly limits the likelihood of exposures.

There are aofive Solid Feed Stations, each with an associated valve hot box, connected in 10-

parallel to the main feed header in each UF6 Feed System. At any time three Solid Feed
Stations can be on-line to handle the maximum UF 6 feed flow to one Cascade Hall. Tw-o Soid
Foed Stations ario in .v ith..: standby mo"d. or preparation mGdo. The sithremainina Solid Feed LBDCR-

Stations is a spare and-can be in either standby, off-line, preparation, or maintenance mode. 10-0027

Each UF6 Feed System has a dedicated Feed Purification Subsystem, consisting of two LTTSs,
two UF 6 Cold Traps, and two Vacuum Pump/Chemical Trap Sets connected in parallel. One of
the LTTSs, UF 6 Cold Traps, and Vacuum Pump/Chemical Trap Sets is available for use, while
the second is a spare and can be in, off-line, preparation (cylinder being installed or removed),
or maintenance mode.

Prior to feeding UF 6 to the cascades, the contents of each cylinder are purified and verified as
natural UF 6. This verification is accomplished by sampling and assay analysis of a feed cylinder
contents for uranic enrichment. Any light gases, primarily air and HF, and a specified quantity of
UF 6 are transferred to a purification cylinder, to ensure that impurities are removed from the
feed cylinder. Likewise, the purification cylinder is relieved through the UF6 Cold Trap and
Vacuum Pump/Chemical Trap Set to the Pumped Extract GEVS. Finally a sample of the
gaseous UF6 is desublimed into a sample bottle for analysis.

The Solid Feed Station provides controlled heat to the feed cylinder to sublime the UF 6 directly
from solid phase to gaseous phase at subatmospheric pressures. Pressure is controlled
throughout the system to maintain the sub-atmospheric pressures and to provide the required
flow rate. UF8 piping and valve stations where UF 6 desublimation could occur are heated. The
building HVAC system is designed to maintain a minimum temperature of 180C (64.40F),
therefore heat tracing of the main feed header, which is controlled at a pressure less than 65
mbar (26.1 in. H20), is not required.

All components and piping in the UF6 Feed System operate at subatmospheric pressure.
Release of UF6 and/or HF is unlikely because leakage, if it were to occur, would be into the
system.

The materials of construction and fabrication specifications for the equipment and piping used in
the UF 6 Feed System are compatible with UF6 at the operating conditions and have been
proven by over 30 years of use in existing Urenco European enrichment plants.

3.4.2.4 Interfaces

The UF6 Feed System interfaces with the following systems and utilities:

A. Cascade System

B. Pumped Extract GEVS

C. Nitrogen System

D. Compressed Air System
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In addition to the closed loop control system previously described, there are two independent
and diverse temperature protection instruments. These provide extra safety margin to protect
against increases in temperature that may occur if the defrost heater control does not operate
properly. The first instrument is a fail-safe hardwired RTD and the second instrument is a fail-
safe thermocouple. Both instruments measure the temperature of the air inside the LTTS. Both
instruments will trip the defrost heater and fan power supply in the event the air temperature
rises above their set point. If heater trip occurs from these two instruments, the LTTS is
automatically taken off-line and put into a standby mode.Both instruments are set to trip at a set
point which is well below the calculated set point required to ensure cylinder integrity.

To prevent desublimation in the cylinder valve, hot air is blown over the valve with a hot air

blower. A temperature sensor on the valve controls the temperature to 60°C (1400 F).

E. Feed Purification UF6 Cold Traps

Dual pressure instruments monitor the UF6 cold trap inlet pressure. The instruments have
different ranges and each is used during different purification operations.

UF6 cold trap outlet pressure is monitored during the purification operation. A high alarm warns
of high pressure in the UF6 cold trap. A second high alarm trips the UF6 cold trap off-line,
switching the heater/chiller unit off and closing the inlet and outlet valves. A low alarmwams of
low pressure and indicates the UF6 cold trap is empty when collected UF6 is being sublimed for
transfer back to a purification cylinder. A second low alarmcloses the UF6 cold trap outlet valve
to prevent UF6 flow to the vacuum pump.

A pressure sensor and control valve between each UF6 cold trap and its vacuum pump/chemical
trap set restricts the flow of light gases through the UF6 cold trap to ensure all UF6 desublimes
and does not reach the carbon trap. The line pressure into the vacuum pump/chemical trap set
is controlled.

A weighing system monitors the contents of the UF6 cold trap. An alarm at 40 kg (88.2 Ib)
warns that the UF6 cold trap is approaching capacity. A second alarm closes the UF6 cold trap
inlet and outlet valves.

The temperature of the UF6 cold trap is maintained at -60 0 C (-76°F) during cooling and at 200C
(680F) for heating during sublimation to empty the UF6 cold trap of collected UF6 (gas back). A
low alarm warns of a chiller unit fault. A high alarm closes the UF6 cold trap outlet valve and a
second high alarm warns of high temperature during gas back. If the temperature continues to
rise, the UF6 cold trap trips off-line to avoid desublimation of UF6 in the header.

F. Feed Purification Vacuum Pump/Chemical Trap Sets

There Fr -tweA temperature instruments that prevents the carbon trap from overheating and
ovrFAI~I!g With UFz6...noThe sensor monitors the carbon trap temperature. If the high
temperature trip setpoint is reached, the Feed Purification UF6 cold trap outlet valves will close
blocking flow to the vacuum pump/checmical trap set. A signal is also sent to the PCS to warn LBDCR-

the operator. This soncor ''Will cocos the Food PuriFcation UF5 cold trFap outlet valvcs when 09-0110

carbonA trap on high temper~ature, This blocks flow to the Yacuum pumpichomical trap Set.To
carbon trap also has a weigh system. in addition to ,oal weight display, this system will shut
down the Yacuum pump when the high wight set point is reacihe
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The second (downstream) activated aluminum oxide (A120 3).trap on the vacuum pump/chemical
trap set is also equipped with a weigh system to monitor accumulation of UFA in the carbon trap.
The weigh system on the aluminum oxide trap e.ny-displays a weight locally and provides a LBDCR

healthy/unhealthy status to the PCS. There is no control function on this weight indicator. The 09-0110

chemical traps are replaced based on the accumulated weight.

In....as. in weight ac usd to monir accumulation of UF.-, in tho carbon trap and ,F in tho
aluminum oxido trap. The chomical traps aro rcplaced- -baso-d on the accGumulated A weight.

3.4.2.8 Criticality Safety

The feed material used in the feed system is natural UF6 with 0.711% enrichment. Criticality at
this enrichment level is not credible, given the physical law. The only equipment associated
with the feed system requiring a criticality evaluation is the Mobile Feed Sampling Rig, as this
rig could be inadvertently connected to other parts of the process systems such as the cascade
and product systems with the use of an adaptor.

The Mobile Feed Sampling Rig is used to take UFi process samples through an inlet hose LBDCR-

connected to the feed station hotbox system. Once the required sample are drawn, the riq will 10-0012

be evacuated through a vacuum pump and chemical trap set for removal of any remaining UFA
and HF. The pump/trap set consists of a mixed-bed chemical trap, a rotary vane vacuum pump,
an oil adsorber and an exhaust filter, and is connected to the plant GEVS for venting the
exhaust of UFA and HF.

The items on the Mobile Feed Sampling Rig are safe by design individually. The Mobile Feed
Sampling Rig as a whole is a safe-by-design by physical arrangement as demonstrated in a
nuclear criticality safety evaluation through comparison to a bounding calculation performed for
the product vent vacuum pump/trap set described in Section 3.4.4.8.3.

LBDCR-
3.4.3 (See SAR § 12.1.2.2 3) Cascade System 10-0033

3.4.3.1 Functional Description

The function of the Cascade System is to receive gaseous UF6, with a natural uranium isotopic
concentration, from the UF6 Feed System and separate it into two streams, increasing
(enriching) the 235U isotope content in one("product") and decreasing (depleting) the 215 u isotope
content in the other ("tails") (Ref. Figure 3.4-7, The Enrichment Process, and Figure 3.4-8,
Cascade Process Scheme Equipment Drawing). These UF6 streams flow from arrays of gas
centrifuges, called cascades, through headers to the Product Take-off System and Tails Take-
off System.
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F. Mobile Cascade Evacuation Rigs ad Sampli- g 09-0110R

Two Mobile Evacuation Rigs are used to sustain a low pressure in the cascade prior to and
during centrifuge run-up or run-down. A M-bhilo Sample Rig as providOd to peFi•dically cGOllct
UF•," amples from a •c•cado. The rigs connect to a cascade at the cascade valve station.
EachA rig consists of a liquid ,i.trg•n d•war, a roots vacuum pump, an activated carbon trap,
and a rotary vane vacuum pump PF9Gede-4 with an aluminum oxide oil trap aradon the nump
suction and a mechanical oil trap (exhaust filter) on the pump discharge-" fo.o.d b ...n. o trap.
The sample rig also has, On additien, product and tails sample bottles. Rig exhausts are
connected to the Pumped Extract GEVS. The activated carbon trap removed small traces of
UF_6. The aluminum oxide trap removes HF. The oil traps prevent oil migration both upstream
and into the PumDed Extract GEVS.

G. Mobile Cascade Sampling Rig
LBDCR-

A Mobile Sampling Rig is provided to periodically collect UFA samples from a cascade. The riq 09-o01o
connects to a cascade at the cascade valve station. The Mobile Cascade Sample Rig consists
of a liquid nitrogen dewar. a roots vacuum pump, an activated carbon trap, a rotary vane
vacuum pump with an aluminum oxide oil trap on the pump suction and a mechanical oil trap
(exhaust filter) on the pump discharge, and product and tails sample bottles. The rig exhausts
to the Pumped Extract GEVS. The activated carbon trap removes small traces of UF6 . The
aluminum oxide trap removes HF. The oil traps prevent oil migration both upstream and into the
Pumped Extract GEVS.

3.4.3.3 Design Description

Arrays of gas centrifuges, called cascades, separate gaseous UF8 feed, with a natural uranium
isotopic concentration, into a product stream enriched in the 235U isotope and a tails stream
depleted in the 23SU isotope.

Should the UF6 in a cascade need to be rapidly removed to protect the equipment from a
process upset or failure, it is automatically accomplished via the Tails Take-off System. Should
this system be unavailable at the time, a Contingency Dump System functions as a backup. A
centrifuge monitoring system detects rotor failures, i.e., "crashes," and signals the Control
Room.

Each centrifuge has an outer casing which functions as a vacuum chamber to reduce friction on
the centrifuge rotor, and acts as a barrier for flying parts should a centrifuge fail.

Mobile evacuation rigs are used to evacuate the cascade prior to startup, for maintenance, and
shutdown purposes. A mobile cascade sample rig is provided to periodically collect UF8
samples from a cascade. These rigs are connected at the cascade valve station.
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3.4.3.8 Criticality Safety

3.4.3.8.1 Centrifuges and Cascades

Criticality safety of TC-12 centrifuges was initially assessed assuming 6 W/, 23U enrichment
without flooding. The only potential for a criticality incident in a centrifuge cascade is by gross
uranium accumulation in failed centrifuges. To achieve criticality in a cascade would require an
array of failed centrifuges to be completely filled with uranic breakdown (as U02F2 3.5H20).
The extreme conditions required to obtain the necessary uranic accumulation for criticality by
this mechanism could never credibly occur in practice. Furthermore, it is highly unlikely that: (1)
the centrifuges in such an array would fail simultaneously, (2) the failures would lead to
inleakage of moist air into the failed centrifuges, (3) all the failed centrifuges would fill up with
UF6 breakdown products, and (4) would have an Hydrogen/Uranium (H/U) ratio that is near
optimum. Therefore, the possibility of a criticality incident in a centrifuge cascade can be
considered not credible.

To assess criticality safety under flooded conditions, two calculations were performed for arrays
of crashed centrifuge bores partially and completely filed with uranic breakdown (as U0 2F2

3.5H20) (ETC Calculation Criticality Calculation for Crashed TC-12 Machines in Flood -
Partially Filled Bores and ETC Calculation Criticality Calculation for Crashed TC-12 Machines in
Flood - Completely Filled Bores). Various water levels up to 6460 cm were used to obtain 10-00CR

maximum kff. For the arrays of partially filled centrifuge bores, k~fwas determined as a function
of fill height to obtain the safe mass that meets the criticality safety criterion of k~f <0.95.

LBDCR-
The criticality calculations with MONK8A (SA. 2001) for flooding conclude that the case of 10-0012

partially filled bores is more limiting than that of completely filled bores. The safe mass for the
limiting case under flooded conditions remains the same as for the dry conditions (i.e., no
flooding) and represents 2,.481015 kg of UF6 distributed in ao 3x4 array of 2012 bores, giving LBDCR-

an average content of about 44084.6 kg of UF6 per bore. This quantity far exceeds the UF6  1o-o12
holdup in an intact machine under normal conditions or the observed amount of uranic material
formed due to air in-leakage into a failed machine, which is typically on the order of grams.
There is no credible mechanism for such a large accumulation of uranic material in a failed or
crashed machine. Furthermore, it is highly unlikely that: (1) the centrifuges in such an array
would fail concurrently and the plant would continue to operate, (2) the failures would lead to
large in-leakage of moist air or significant moderator intrusion into the failed centrifuges without
crashing to stop the enrichment process, (3) all the failed centrifuges would fill significantly with
UF6 breakdown products, and (4) the U02F2/water mixture would have an H/U ratio at the
limiting upper value of 7 in a system requiring high vacuum for normal operation. Therefore, the
possibility of an inadvertent criticality in a centrifuge cascade remains not credible under flooded
conditions.

3.4.3.8.2 UF6 Product Piping

Product piping in the Separations Building Module (SBM) varies in size up to a maximuim LBDCR-

nominl diao•to•r of 150 mm (54ý,.9 . Only minimal surface deposition of UF6 occurs in piping 10-0012

but criticality safety has been assessed for the possibility of localized blockages in pipes with
the formation of uranyl fluoride due to air in-leakage.
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MONK8A (SA, 2001) calculations he-e beeere performed for generic arrays of pipe 10L0012

intersections, filled entirely with uranyl fluoride / water mixture at optimum moderation at 6.0 W/,
enrichment. The initial-calculation asumesassumed no flooding, as pipe runs are typically
above the flood levels especially for the cascade headers which are located above the LBDCR-

centrifuges. Spurious reflection with 2.5 cm of water was placed either at the model boundary 10-0012

or at each pipe to determine the more reactive configuration. The optimum H/U ratio varied with
pipe size and spurious reflection model. The minimum permitted free space (i.e., edge
separation) between intersections was determined to be 524-580 mm (20.-22.8 in) for 150 mm
(5.9 in) nominal pipe, aR4435165 mm (&.,5 in) for 100 mm (3.9 in) nominal pipe-; and 70 mm
(2.76 in) for 65 mm (2.56 in) nominal pipe: and no spacing restriction applies to piping of
nominal diameter 65,4.0 mm (2-.1.57 in) or less. If used, product pipes larger than the 150 mm
nominal pipe require an explicit nuclear criticality safety analysis.

The above restrictions apply to individual pipe runs with up to 64 intersections or adjacent pipe
runs totaling up to 64 intersections. This generic piping arrangement Is based on a network of
64 piping nodes in a 4X4X4 cube, where each element of the cube has a vertical pipe and two
horizontal pipes all meeting at right angles in the center (picture the meeting of the x, y, and z
axis in a three-dimensional Cartesian coordinate system).

With flooding up to 60 cm, the Fe analysis shows that the 65 mnm diameter piping is safo-(i.o.,
K- 0.05) undor all conditions. Based On a reVieW Of the dEsign9, tho I1004 mm dilameter and

150 mm-diameter pipos Will be well above the flood lcvel on the first floor of the SBMs.
Sp1cifically, the pipes Of conerne are header pipes loc-ated in the Cascado Halls above the
Gentrifuges (the caentrifuges are en the order Of 20 feet tall) or On the second floor of the Procerss
Sorvicos Corridor. Therefore, those pipes will not boe are net GWubmerged in water undler flooding
conditions and the Gorgin-al cafe con-ditio ro aisvaid

Parallel pipe runs containing product material will either fit within the cFrt~iality safesafe-bv-
design value for cy!inder diaFmter or be explicitly modeled and analyzed. For example, a safe
condition can be demonstrated through analysis for the case where the spacing restriction might
not be satisfied, but the piping might have fewer than 64 intersections.

The SBM piping conforms to the above specifications. If not, explicit calculations will-beneed to
be performed to satisfy the passive SafeBy-Design (SBD) requirements. The affected product
piping systems wil-must be designed and demonstrated to meet the subcriticality requirements
(kc,1, + 3as < 0.95) for the worst caGe credible floodingnormal and credible abnormal
conditions. Floodingikup to 60 cm of fleed -Iyelvneeds to be considered only if piping could be
subject to the flood conditions in the event of a local intense precipitation. For examp!l, the

.cIng retr.ictio might not be satisfied, but the piping m iht have feWer than 64 interections.

3.4.3.8.3 Cascade Header Pipework

The pipe intersection criticality calculation described in Section 3.4.3.8.2 is for a generic pipinq
arrangement. This calculation does not bound the configuration of the cascade header
pipework because the parallel pives are closer together than the minimum spacing required for

a given pipe size. A separate MONK8A (SA, 2001) calculation was performed to demonstrate
criticality safety of the cascade header pipework for the most reactive section of the pipework
configuration as a bounding calculation.

LBDCR-
10-0012

LBDCR-
10-0002
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The cascade header pipework calculation modeled the pipework inside a cascade hall and
included a row of nearby centrifuges for interaction. Interaction with a mobile vacuum cleaner is
considered unlikely as the pipes are over 3 m from the ground level. However, for
conservatism, the vacuum cleaner filled with wet uranyl fluoride at optimum moderation was
included and placed in the most reactive position. The vacuum cleaner was conservatively
modeled as a cylinder of 66 cm in lenath and 20.3 cm in diameter (21.4 L), though any vacuum
cleaner approved for use at the facility will be limited to 7 L in volume. Spurious reflection was
modeled by wrapping 2.5 cm of water around all pipes and equipment. Flooding consideration
is unnecessary because of the elevation of the pipework.

Movement of the pipework due to the effect of a seismic event was taken into account. The
pipes can move a maximum of 12 mm in any direction radially from their nominal positions. All
of the pipes were therefore modeled at least 24 mm closer to each other and to the centrifuges LBDCR-

to simulate the seismic upset condition. 10-0012

The results of the calculation show that the cascade header pipework is safely subcritical for
normal and credible abnormal conditions for enrichment up to 6%. The maximum ke . +
3u j) is less than the limit of 0.95 for the credible worst-case configuration and condition, which
considers interaction with fixed plant equipment (centrifuges) and a mobile vessel (vacuum
cleaner) as well as movement of the pipework due to a seismic event.

3.4.3.8.4 Cascade Valve Frames

The configuration of the cascade valve frame pipework also deviates from the pipe intersection
calculation described in Section 3.4.3.8.2. as some of the parallel pipes could be closer together
than the required minimum spacing for a given pipe size. A separate MONK8A (SA, 2001)
calculation was performed to demonstrate criticality safety of the cascade valve frame for the
most reactive configuration and condition as a bounding calculation.

The calculation modeled the sections of the system which could contain enriched material
including the product section of the valve frame at 6% enrichment and the contingency dump LBDCR-
feed and tails systems piping at 1.5% enrichment. Interaction with other plant equipment and 10-0037

mobile vessels was taken into account by modeling: (1) a conservative 21.4 L vacuum Cleaner
in contact with the product pipes, (2) a mobile rig simulated by the bounding product vent
vacuum pump/chemical trap set with the middle chemical trap positioned in contact with the
valve frame and vacuum cleaner, and (3) a mobile 14 L pump moved for maintenance in transit
at 60 cm edge separation from the cascade frame. All of these interactinq components were LBDCR-

filled with wet uranyl fluoride at 6% enrichmentaRdeither maximum expected or optimum 10-"037
moderation. Spurious reflection was modeled by wrapping 2.5 cm of water around all pipes and LBDCR-

eguipment. The cascade valve frame is located on the second floor of the process services 10-O012
corridor and would not be subiect to flooding.

The results of the calculation show that the cascade valve frame is safely subcritical for normal
and credible abnormal conditions for enrichment up to 6% for the product section, 1.5% for the LBDCR-

contingency dump system piping and 1.5% fort the remaining piping and valves (feed and tails 10-0037

sections). The maximum kef ,..k + 3.I) is less than the limit of 0.95 for the credible worst-
case configuration and condition analyzed.
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Movement of the pipework and valves in the cascade valve frame due to a seismic or tornado
missile event is inconsequential to criticality, as the reactivity of the system is driven by the
interacting components such as the vacuum cleaner and mobile rig. Further, significant
movement would result in severe damage to the cascade valve frame which would no longer
retain optimally moderated uranyl fluoride or accumulate additional material to cause an
inadvertent criticality.

3.4.3.8.5 Mobile Cascade Evacuation and Sampling Rig System

The Mobile Cascade Evacuation and Sampling Rig System consists of the Mobile Evacuation
Rigs for cascade evacuation, and the Mobile Sampling Rigs for samplinq both product and tails LBDCR-~10-0012
material from an individual cascade. These rigs are connected via the cascade valve frame.
The rigs share many common features and comonents such as chemical traps, vacuum pump,
oil adsorption filter and exhaust filter; and are very similar to the product vent vacuum
pump/chemical trap set.

A nuclear criticality safety evaluation performed for the Mobile Rigs demonstrates that the
criticality safety of the Mobile Rigs is bounded by the case for the product vent vacuum
pump/chemical trap set described in Section 3.4.4.8.3. The evaluation considers the clustered
arrangement of the components involved and compares the volume available for fissile materialaccumulation between the Mobile Rigs and bounding product vent vacuum pumpIchemical trap

set. The k. for these mobile rigs cannot exceed that of the bounding case for the product vent
vacuum pump/chemical trap set.

3.4.4 (See SAR -4 12.1.2.3444) Product Take-off System LBDCR-
10-0033

3.4.4.1 Functional Description

The primary function of the Product Take-off System is to provide continuous withdrawal of the
enriched gaseous UF6 product from the centrifuge cascades (REF. Figure 3.4-10, Process Flow
Diabram Product Take-Off System). The product is transported via a train of vacuum pumps to
chilled 30 in diameter cylinders where the UF6 is desublimed. A secondary function of this
system is to provide a means for venting light gas impurities from the enrichment process.

Under normal operating conditions, the Product Take-Off System produces small intermittent
quantities of gaseous effluent from the treatment of light gas impurities in the Product Vent
Subsystem. Additional small quantities of intermittent gaseous effluent are produced from
purging and evacuating the flexible piping used to connect the product cylinders to the system
during cylinder changeout. This effluent from the Product Vent Subsystem is routed to the
Pumped Extract GEVS for further treatment. Solid wastes are produced from periodic change-
out of chemical and oil traps. There is no liquid effluent directly produced in this system.
Vacuum pumps are taken out of service for maintenance and the pump oil is reprocessed in the
CRDB and reused.

The Product Take-off System (Ref. Figure 3.3-3, UF6 Handling Area Equipment Locations) is
located in the SBM UF6 Handling Area and the Process Services Corridor. The Product Take-
off System is operated from the Control Room, with the exception of locally controlled vacuum
pump, cylinder maintenance, and preparation operations.
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3.4.4.2 Major Components

The major Product Take-off System components are listed below.

A. Product System Main Header

The product system main header connects each cascade to the product pumping trains.
Pressure transducers in the header protect the cascades from air ingress or back flow of UF6.

B. Product Pumping Trains

Each Cascade Hall has three product pumping trains connected in parallel. Two pump trains
are on-line while the other is in standby or maintenance. Each train consists of a set of two
vacuum pumps connected in'series. Manual and automatic valves isolate each pump set. The
pump train transports the UF8 product from each cascade to the Product Low Temperature
Take-off Stations.

C. Product Low Temperature Take-off Stations

The Product Low Temperature Take-off Station (LTTS) consists of a composite-wall insulated
box. The Product LITS panels have a non-flammable insulated core, and are vapor sealed to
prevent ice build-up within the insulation. The Product LTTS is designed to prevent ice build-up
within the box. The Product LTTS totally encloses the cylinder, cylinder support structure, and
rails. The front of the Product LTTS has a single door through which the cylinder is inserted and
removed. The back of the Product LTTS has an opening through.which the cylinder is
connected to the UF6 piping. A rubber bellows is fitted around the back opening, which
envelops the cylinder valve, to prevent cooled air from leaking out of the Product LTTS. A hot
air blower is used to keep the valve and its surrounding area heated. The door frames, access
port, rubber collar, and defrost condensate piping are provided with heat tracing to prevent ice
build-up.

Each Product LTTS has a chiller unit, which is mounted on the top of the Product LTTS. This
unit provides the cold air necessary to decrease the temperature in the box sufficiently to
remove the thermal energy from the UF6 gas and cause it to desublime in the cylinder. The
chiller unit has a defrost cycle to remove ice from the cooling coils. This is done with a defrost
heater at the coils. Condensate from the chiller is routed to a safe-by-desigqn drip pan to allow
the water to evaporate. LBDCR-

10-0039

The valves used to route the product to the appropriate Product LITS, or for venting and
,purging, are mounted in a valve frame near each Product LTTS.

Each Product LTTS is provided with a weighing system, which incorporates a weigh frame, four
load cells, and associated weighing instrumentation. The weigh system provides continuous
measurement of the mass of UF6 accumulating in the product cylinder.

D. Product Vent Subsystem

The Product Vent Subsystem consists of a product vent transfer header, two horizontal UF6 cold
traps, two heater/chiller units, two automatic control valves, and two vacuum pump/chemical
trap sets. These components are discussed below.
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-1. UF6 Cold Traps with Heater/Chiller Units.

Each UF6 cold trap consists of an insulated horizontal tube with internal baffles and a
dedicated heater/chiller unit. Each heater/chiller unit contains approximately 70 L (19
gal) of silicon oil, as the heat exchange media, which circulates around each cold trap.
These Product Vent Subsystem heater/chiller units are separated by over 30 m (100 ft)
from other heater/chiller units in similar subsystems. The UF6 cold trap is chilled to
cause UF6 in the vent gases to desublime. It is heated to sublime the trapped UF6 for
transfer back to a product cylinder. Each end of the UF6 cold trap is heat traced to
prevent the UF6 from desubliming and blocking the inlet and outlet. The heat tracing
also prevents ice from building up on the outside of the UF6 cold trap and affecting the
weighing system.

Each UF6 cold trap is provided with a weighing system, which incorporates a weigh
frame, four load cells, and associated weighing instrumentation. The weigh system
provides continuous measurement of the mass of UF6 accumulating in the UF6 cold trap
and indicates when it is full to prevent overfilling.

2. Vacuum Pump/Chemical Trap Sets.
LBDCR-

The vacuum pump/chemical trap set consists of a carbon trap, antwo aluminum oxide 09-0110
traps, and an insulated vacuum pump with internal nitrogen purge and an aluminum
oxide oil traps on the pump suctin and mechanical oil trap (exhaust filter) on the pump
discharqe-e#it4&. The exhaust from the vacuum pump goes to the Pumped Extract
GEVS.

LBDCR-

The activated carbon trap-removes small traces of UF6. The aluminum oxide trap 09-0110

removes HF. The oil traps aro installed beforo the Yacuum pump toprevent oil migration
both upstream and back diffusio and after the VacuumB pum. p to prievent oil from- boing
taq-ed into the Pumped Extract GEVS.

E. Assay Sampling System

Product Assay Sample piping installed on the product header after the product pumping trains
allows a product assay sample to be collected in a sample bottle. The sample system is LBDCR-

comprised of automatic and manual valves, nitrogen purging, and an evacuation pump and trap 09-0110

(Assay Sampling Rig) set similar to the one described above. However, this set -contains one
mixed-bed trap containing both activated cardon and aluminum oxide. This pump/trap set also
contains a flow restriction device (IROFSC21) on the suction side of the pump.

F. On-line Mass Spectrometer System

The On-line Mass Spectrometer System piping connection installed on the product header, after
the product pumping trains, allows a small gas sample to be fed to an on-line mass
spectrometer. The on-line mass spectrometer analysis results allow any required adjustments
to be made to the cascades.
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The temperature of the UF6 cold trap is controlled during cooling to desublime any UF6
and for heating during sublimation to empty the UF6 cold trap of collected UF6 (gas
back). A low alarm warns of a chiller unit fault. A high alarm closes the UF6 cold trap LBDCR-
outlet valve and a second high alarm warns of high temperature during gasback. The
final high alarm trips the unit off-line to avoid desublimation of UF6 in the header.

2. Vacuum Pump/Chemical Trap Sets.

The carbon trap has a temperature instrument that prevents overheating. If the high
temperature setpoint is reached, a signal is set to the P0.Tehp• otIte,,,§, ,,rbo ,r,

"ar"m4n= to warn the operator of the abnormal condition.

The second (downstream) activated aluminum oxide (A120 3) trap on the vacuum
pump/chemical trap set is a equipped with a weigh system: The weigh system on the
aluminum oxide trap only displays a weight locally. There is no control function on this
weight indicator.

Increase in weight is used to monitor accumulation of UF6 in the carbon trap and HF in

the aluminum oxide trap. The traps are replaced based on the accumulated weight.

E. Assay Sampling Subsystem.

The assay sampling header pressure is monitored to prevent air entering the Product Take-off
System and Tails Take-off System. A high level alarm closes the assay sampling inlet valves.
The sample inlet valves (product and tails) and the sample evacuation valve are interlocked,
allowing only one of the valves to be open at any one time. Both sample inlet valve open cycles
are timed.

3.4.4.8 Criticality Safety

3.4.4.8.1 Product Cylinders

The product enrichment within a 30B product cylinder is limited to 5.0 w/, 235U by the plant
design, configuration and operating features. The UF6 content is limited to no more than the
30B cylinder fill limit by the plant design and operating features. The moderation within the
cylinder is controlled by a series of plant operating features. These features include, among
others, checks that the cylinder is clean and empty prior to the commencement of fill. Also, the
moderator (H20, HF) entering the cylinder is monitored during the time the cylinder is connected
to the plant UF6 systems.
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LBDCR-The criticality analysis with MONK8a (SA, 2001) models effectively infinite two-dimensional 10-0037

arrays of full 30B product cylinders. Inside each cylinder a spherical region of 6% enriched
U02F2/water mixture having a radius at optimum H/U ratio is located at the end of the cylinder. LBDCR-

The remainder of the interior of the cylinder is assumed to be filled with 6.0% 235U enriched low 10-0012

density UFr with no moderator (water). Cylinders in the arrays are placed with the valve and LBDCR-

base ends alternately in contact, so that the moderated region in a given cylinder is in the 10-0037

closest possible proximity to the moderated region in an adjacent cylinder. All cylinders are
considered to be lying on a concrete pad one meter thick. Sphere Mmoderation is varied to LaOCR-7
obtain the optimum H/U ratioa, Worst-case external reflection/moderation conditions are found 10-0037
by varying the density of the interstitial water between cylinders to simulate foam, mist, frost, or LBDCR-

snow. The calculation also assumes one transient 30Bcylinder above (touching) the array to j 10-0012
simulate movement in/out/over the array. Criticality safety of Type 30B product cylinders LBDCR-
depends on the control of moderator content. Crtitiality .afo"t is achiev b, ensuring that 10-0012
there is less than O.• (2.")t09 Ib9) of hydrFe,@o preet in a Typ, 3•• c"linor,.

S=incoA, the N'F= ,,Wi not uso 48Y cy'indor- for product matoial, subseguont discussi. n fc.sOc LBDCR-

on 30B produc c....""rt only. The criticality analysis for flooding up to 60 cm of water shows 10-0012
that a base array of 30B product cylinders with a transient 30B cylinder directly on top remains
safe (i.e., k.f < 0.95) under all conditions analyzed, as this physical configuration is boud-hd. by LBDCR-
a baso Wrray of 308 product caylinders with a t-Rnciont 4VY -ylindor analyzed. 10-0012

For the 30B cylinder, the condition that met the upper safety limit had an H/U ratio of 10.5 with
an interstitial water density of 0-2-50.10.g/cm3 (1&66.24 lb/ft3). Thus, the maximum safe mass LBDCR-
of hydrogen in-each type product 30B cylinder in an array was determined to be 0-Q50.98 kg 1o-o02
(2Q082.16 Ib) present in the form of 848.8 kg (44-19.4 Ib) of water.

3.4.4.8.2 UF6 Cold Traps

Although the cold traps have a large internal volume they are individually safe by shape, the
trap body having an internal diameter of 20.3 cm (8.0 in). This compares with the safe diameter
of 21--122.4 cm (848.82 in) for 6.0 w/1 enrichment. Individual cold traps are thus safe in isolation 10-001
for any uranyl fluoride/water mixture. In practice the maximum H/U atom ratio in the cold traps
will be 7; however, a sensitivity study is performed to determine the optimum H/U ratio,
providing an additional margin of safety.

The cold trap and the standby cold trap aro ceparatod from each other by center to center
separation of 11 l~cm (13.3 in). Thoro ic ýa mini~muim edge separation of 1160 cmA (70.9 in) kfro
any othor fixed plant y'ossols that can accUm~ulato enriched ur~aniumA. The pair Of traps can thu
be9 considorzd to 198 neutronically isolated fromA other fixed vessels.-

LBDCR-
The cold trap and the standby cold trap are separated from each other by center-to-center 10- [_ýCR-
separation of 110 cm (43.3 in). Calculations were performed on the isolated pair of completely 10-0037
filled cold traps and were found to be substantially subcritical-with-k -=9.030. The
calculations assumed an enrichment of 6.0 w/o, an optimum H/U ratio of-14 and 2.5 cm (0.984
in) water reflection placed at the med-a beundaryaround the outer surfaces of the trap to
simulate spurious reflection.

According to the restrictions on movement of mobile vessels, one vessel can come into contact
with a trap but any others have to be kept at 60 cm (23.6 in) separation.
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For interaction, MONK8A (SA, 2001) calculations havaeenwere performed in which both cold
traps are brought together and a 21.4 L vacuum cleaner is in contact with, and Placed below,
eReboth of the cold traps, and another vessel (a 14 L (3.7 gal) product vent vacuum pump) is at
60 cm (23.6 in) edge spacing from one of the same-cold traps. Those are typical of Separao.. n
Plant mo bilo .e...el. Eac..h mn•ble vessel was mod..eled with the approprf.iate urani. F;i4 thoThe
cold traps, vacuum cleaner and mobile pump waswere all filled with uranyl fluoride/water
mixture at 6% enrichment with optimum moderation (H/U=12)., an"d the .acuum .PUMP
(coneeryatively containing' hyrcrOnil) Was filled With raIc br-dI f opsto
UFI 10.5CH2. Spurious reflection with 2.5 cm of water for each component was modeled.
Flooding up to 60 cm of water was included. The resulting kff is less than the limit of 0.95,
meeting the subcriticality safety requirement- 0.8229 shows a slight i nc .. in rAAiY with
rFepect to the isolated pair of traps using. the same conser-vative assumptions. The .acuum.
cleae wa nsued have an internwal d-iagmeter of 20.3 cmR (8.0 in) and !ongth 66 cm (26.0 in)
and was, assumed to be entirely fillod with uranic. mnaterial with an enrichm ent W.

MONK8A (SA, 2001) cac'ulations have boon caried out for an icolatod cYin"der• uSing those
dimensions, fillod with uranyl fluoride/water at OPtimum moderationR an~d With -2.6 cmR (0.984 in)
water rF084t9R. This gave a "-al-e f_.r F.• of 0.8037. The "VaGUU'- Gleaner harHEPA filtratie., n

the exhaust, and will be dedicated for cleaning operations whore uranic materialI is involvod and
wil be marked clearly.

Additionally, Galraulationc were perform~ed in which it was assumed that there are no mov~emen
controlc, and both the vacuUm cleanr8 and pump were in contacat with one of the9 cold traps.
Even with 2.5 cmp (0.984 in) spuriOGus water refleAtion placed around each unit, and at

FAsues no flooding. The ro analysis for flooding u1p to 60 cmA of water shows anR inreasein k
to0.001 m~axumimF, which is still loss than the limit of 0.95. Hencoe, the flooddedd coAnddition

The cold traps have therefore been determined to be safe both as a pair in isolation and
touchitngwhile interacting with other fixed plant or vessels in movement for 235U enrichments up
to 6.0 w/,0.

3.4.4.8.3 Vacuum Pump / Chemical Trap Sets

The components of the Product Vent Subsystem are individually safe-by-desigqn per Tables 3.7-
7. The entire Subsystem is safe by design by physical arrangement as demonstrated by
MONK8A (SA. 2001) calculations. The MONK8A model included the following process
equipment: a carbon chemical trap, two alumina oxide chemical traps,. oil adsorption filter.
exhaust filter. and rotarYvane pumnp. Transient components include a 7L vacuum cleaner, and
a mobile pump or pump set (18 L mobile volume or the Leybold WS1 001/251 roots PUMP
set).Thoso chemicGal traps of the Product Vent Subsystemn are individually cafe by diameter
(20.3 cmA (8.0in) compared with the safe diameter of 21.0 cmA (8.6 in) calculatedGfor 6.0WI,
enrichment). Hoev8er, calcsulations have been performed concrnig8R the effec of possibl

neuronintracionWith nearby (uranium bearing) egUiPFment.

The orocess eguipment was filled entirely with uranyl fluoride/water at an enrichment of 6.0 W/,
and eRet V~orst credible H/U ratio of 7 for process conditions. The transient comp'onents
Were mrodeled with an optimized H/U ratio of 12. The internal structure or fill material wa's net
credited within any components. This model maximized the mass of fissile material within the
components and provides added conservatism.

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0037

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0037
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The components were arranged in a configuration to represent seismic upset conditions or
impacts from missiles (tomado or construction). The chemical traps were placed as close as
physically possible and the remaining components were clustered together. This arrangement
maximized the effects of neutron interaction between the components. Neutron interaction
between uranium bearing transient components was considered by modeling a 7 L vacuum
cleaner in contact with the chemical trans and either a single 18 L volume or a product Roots
pump set (Leybold WS1001/251 pumps) in contact with the vacuum cleaner. The standby
product vent subsystem was included in the model. Spurious reflection of 2,5 cm water around
each component was modeled. Flooding to 60 cm was included in the model to represent
extreme conditions.

In th MONAA (SA, 2001) calculations for the Product Vont SubSYstemA, the plant Spacing to
the odgo of !ho standby vent system is asumod to be 50 cmF. (19.7 in). Tho standby vent
.y.stom hac bn Undd in the mAodol. The traps Were both assumed to All entirely with u,..ny,
fluoride/water with no r..t..n on wat. r conten.t. ThiS is con.oRwativ. , as in p•ratice the 1H4AU
ratie of the uranyl fluride inl the traps Will have A limitin per value of 7. Also, the Space
withite toe 7 AGftrapo orally bo oe cpedhu a ond o alumina, ie fordeled as being
filled with ura nic mater ial. T is ig maxime th we ma rk of fciled material wTARn the oprap and

prWids added conse Watis-m. The pump, alumina traps, oil trap and exhaust flte ar asumo
o bA filloed with iranyl fluoridwsater Of un limited Water onutent. This isL coseprvative, as virtualy

no raiumisexpocted in those components.

The. vacuum pump/chemical tratP sets have been shown to be safe (i.e., k~< 0.95) under
normal and credible abnormal conditions for enrichments up to 6.0,0/f. The vacuum cleaner is
limited to 7 L. It has HEPA filtration on the exhaust, and will be dedicated for cleaning
operations where uranic material is involved and will be marked clearly. -Transient components
allowed within the 60 cm spacing are limited to a volume of 18 L or the oroduct Roots p2ump set
(Leybold WS100!/251). Movement of components due to seismic.tornado missile and onsite
construction events would not lead to an inadvertent criticality. Calculations wrSe peFfc.A to
account for interaction With other vessel. s in movem.ent. According to the restrc;tions on
movement, one mo.bile vessl.. c. n om e int ontact With on eof the fixed cheFmial abor'ber

trapi, but other9F mobile vessels are assumed to be at 60 cmy(23.6 in) separation. The case
modeled was for a vacuum cleaner (of diameter 20.3 cM (8.0 in) and length 66 ram (26.0 in to..
b/e brought ;ito ,-'Icnact "with the vacuum pump 4i the product vent array. One ether item, a
(3.7 gal) Fot9F' vane pump, was placod alt 60 cmA (23.6 in) edge spacing #f:ro the vacuumA
c~leanier. The vacwuum cleaner was assumneed to ha~ve anR interinal diameter 20.3 cmA (8".0 in) and
length 669 cm (269.0 in) and was assumed to be entirely Ailled with uranic malterial with an
enr~ichmentF of 6.0 %.~ MONK8A (SA, 2001) calculations, have been carried out for an; isolated
cylinder using these dimensionso, filled with uranyl fluoridewaterattptmu modoration and

cleanrB has HEP1A filtratieni on the exhaust, and will be dedicated for clean~ing operations whr
urani r.material iinoedand will be marked clearly.-

The MONK8A (SA, 2001) calculation for the we~st case, where al ves6els woeF Assumed to be
entirely filled with uranyl fluoride/wvater mibure at optimum moederation, a trap and a vacuum
cleaner are in con~tact with one of the fixed pumps, and all PUMPS were mod-olAd- with. volumes, e
14L(4glyeds ,-nn3)

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002
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It should be noted that the above MONK8A (SA, 2001) model represents extreme accident
conditions in terms of uranium accumulation and moderator ingress. It should also be noted
that the simple MONK8A (SA, 2001) model used for the vacuum pump in all of the calculations
is conservative. Since the real shape of the internal free volume is far from optimum, an explicit
model of the pump is expected to result in a significant reduction in ker.

J .... •__ I L_ _•_ L .... L =--

no vacuum DumD:cnomlca! rrae sets nave DOOfl snowi
... . ........ r .. . . ..... q to be safe under normal ope6ating

-fer 2% enrichmentS Up to 6.0 W/.condiorns and credible abnormal eeeratina conditions.
LBDCR-
10-0002

The above analysic assumes no fleoding. The Fe analysis of tho wo~rst c-aSe cn~efiguration uwin

VacuumA cleaner that moeves in contact With the pumnptrap skid iS a key comRponent cOntribuing14
to reactiVity, as the entire internal volume of the vacuum--R cleaner rathcr than the holding bag
on;ly is, filled with uranyI flioride/hwate;rnmktur. ToQ meetw the- sAfe- by design reqluirementS,
vacuumA cleaners to be used in the process will have volume, limited- to leAss than 7 liters. Wt

The analyzed condition Ifo the vacuum pumAp!chemnical trap sets isphygically pOSSible only
during m~aintenanc-e acutivitieS. Since it is unlikely that maitennc wil e onduc~ted using a
vacuum: cleaner forF clcanup of breakdown proeducts during sGever weather, the condition should
niet exist during the flood event. Fur-thor, the event is expected to, have adequate warning tim
to allow wGerkers to moeve anld secr-ure- mobile components or unis containing uranic Material-,
thus reducing the likelihood of a flood in~duced criticality. if the vacuumR cleaner: is not preSent-,
the vacuumR pu1MP!ch9mica trp es et the sub crticality, requirements When flooded up to
60 FA

LBDCR-
10-0002

3.4.4.8.4 Product Pumping Train UF6 Pumps

More than 200 cm (78.7 in) eparateS each Product Pumping Train from other ur*aniumR
containing veSsels, so only interaction With mobile copnet needs be considered.
Additionally, when being removed for. repairo maintennRce, a F, pump m.ight pass Rear
anothern similar PUMP.

The pump combination unit consists of two Leybold pumps, models WS1001 series and WS251
series, positioned in a fixed frame. The WS251 series has a nominal volume of 6.6 L (1.75
gal).The WS251 series pump is modeled as a equiaxed cylinder of the same volume. The
WS1001 series pump has a nominal volume of 16.6 L (4.4 gal).MONK8A (SA, 2001)
calculations were performed to show the criticality safety of the Leybold WS1001I/WS251
product roots pump combination at 6% enrichment. From this analysis, the pump combination
in isolation can be regarded as being safe. There i, pWoential for a second pump unit to
approach wher being r.emohegd. for maintenance Or f-r the9e pumps iR n clSe pricmeity (wit.i
their 6frameS) fro-m -A sesmc vent. Calculations woeF performed on; Up to four pairs Of pumAps

and an optFi-mum 14/U riatio- oqf 1.

LBDCR-
10-0002

LBDCR-
10-0002
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To simulate the product pumping trains, the Roots pumps were modeled as equiaxed cylinders
(equal length and diameter) with volumes slightly larger then the maximum theoretical free
volumes of the pumps. Tolerances were taken into account, as was the 0.4 cm thickness of the
iron casing. The WS1001 pump was rounded up to a volume of 17.6 litres and the WS251 was
rounded up to a volume of 7.1 litres. An additional 14 lit. .pump was also Modul'd as an
-guiaxed cylindor. Spurious reflection due to walls, personnel, etc. was taken into account by
applying 2.5 cm of water reflection to all vessels in the model.

LBDCR-

To consider interaction of mobile vessels, calculations were performed which added a vacuum 10-0002

cleaner to the pumps. The vacuum cleaner was conservatively modeled as a cylinder of 66.0
cm length and 10.15 cm radius with a volume of 21.4 L. Tho d•itn'c .. b..•,n the fi•e
"elumo., was modeled to be 1.0 cFa. The center of the vacuum cleaner was aligned with that of
the pumping unit. A mobile second WS1001 pump was brought into contact with the fixed pump
set. An additional 14 L vacuum pump in transit at 60 cm edge spacing from the large WS1001
pump was included in the model. All of the components in the model were filled with wet uranvl
fluoride at 6% enrichment and optimum moderation. Spurious reflection was taken into account
by modeling 2.5 cm of water around the vacuum cleaner and mobile pumps. The effect of
flooding up to a water depth of 60 cm was added for conservatism, despite that the product
pumps are located on the second floor of the process services corridor which could not be
subiect to flooding. In all , theoct wac

The combination of the pump set and interacting units results in kff <0.95. It should be noted
that the pumps are individually safe by volume as the safe volume for 6% enriched ra~yI-_uranvl
fluoride is 4819.3 litresliters. It should also be noted that the vacuum cleaner approved for use
is limited to a 7 l4eliter volume rather than the conservative 21 L analyzed.

Emven ass,..-m.ng the moest sense,'-athoe gee..metry and maderatioA G-.enGItGen, •.W-FGAa4A

U•,"tant'ally .Ub."itical. Note that the movement of vessels considered above is considered to LBDCR-.... ....... • . ........ •10-0002
be part of normal operating conditions. The abnormal operating condition pertaining to the
vessels concerns the assumption that all the vessels are completely filled with uranic
breakdown at optimum moderation. This would be extremely unlikely for a single vessel in the
array, and even more unlikely for more than one vessel.

To assess the effect of a seismic or tornado missile event, multiple pump sets were modeled in
a conservative configuration by an infinite one-dimensional array of bump sets with a 21.4 L
vacuum cleaner inserted between each consecutive pair. This configuration bounds a linear LBDCR-

array of pump sets, as the inserted vacuum cleaner is a significant contributor to the system 1o-o002

reactivity. For this configuration, it is unnecessary to include flood water as the product
pumping trains are located on the second floor of the process services corridor, and floodingq
due to local intense precipitation is a separate external event. The resulting ke, is less than
0.95, confirming the safe condition for a seismic or tornado event.

LBDCR-
It can be concluded that: 10-0002

* An array of up te feut-Pump units is safe at any spacing. No restriction is placed on the
moderator content of the pump units.
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One pump or pump unit may be moved, and may approach another similar pump unit or
vacuum cleaner (of safe diameter) at any orientation, and without spacing restrictions.
Other pumps (of 14 L (3.7 gal) internal volume or less) must not approach within 60 cm
(23.6 in) of a product pumping train. No restriction is placed on the moderator content of
any of the vessels.

-The occo of the c-riticality calcsulatioe6 for tho product pumpig tri lF umps (ISAS,

with Yageus water 18146. LBDCR-
10-0002

3.4.4.8.5 Process Gas Pipework

During normal operations, the Process Gas Pipework contains qaseous UFA. The gaseous UF6
stream flows out of the cascade and into the Process Gas Pipework. Throuah the Process Gas
Pipework, the flow passes via the product and tails Roots pumps into the product and tails take-
off cylinders in the UF_ Handling Area..

The pipe intersection criticality calculation described in Section 3.4.3.8.2 is for a -generic piping
arran-gement. This calculation does not bound the configuration of the process -gas piping in the
Process Services Corridor because the parallel pipes are closer together than the minimum
spacing required for a given pipe size. A separate MONKBA (SA, 2001) analysis was
performed to demonstrate criticality safety of the. Process Gas Pipework for the most reactive
section of the pipework configuration as a bounding calculation.

To simulate abnormal operating conditions, calculations were performed in which the Process
Gas Pipework was filled entirely with wet uranyl fluoride at optimum moderation. The LBDCR
enrichment used for each pipe was 1.5% for pipes that could contain dump material, and 6% for 10-0002

product and feed pipes to bound multiple piping configurations. Spurious reflection was
modeled by 2.5 cm of water around each pipe.

The calculations included the gas pipework in the followinq areas: Process Services Corridor
(PSC), Assay Sampling Station at the end of the PSC, Product Valve Stations in the UF6
Handling Area, and Tails Valve Stations in the UFr Handling Area. Based on the MONK8A
calculations, the pipework in the PSC represents the most reactive configuration. In all cases,

is less than the limit of 0.95.

3.4.4.8.6 Assay Sampling Rig

The Assay Sampling Vacuum Pump and Trap set (referred to as the Assay Sampling Rig)
consists of manual and automatic isolation valves, a mixed bed chemical trap, a rotary vane
vacuum pump, an AIO9 oil adsorption filter and an exhaust filter. Each individual component is
safe-by-design by physical size (diameter or volume). The Rig is very similar to the product
vent vacuum pump/chemical trap set. The Rig as a whole is safe-by-design by physical
arrangement as demonstrated in a nuclear criticality safety evaluation through comparison to a
bounding calculation performed for the product vent vacuum pump/chemical trap set described
in Section 3.4.4.8.3. LBDCR-

10-0002
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3.4.4.8.7 Mobile Maintenance Rig

The Mobile Maintenance Rig used consists of a K300 cold trap section, a chemical trap section,
and a pump section containing a WS251 roots pump, a rotary vane pump, an AI60O oil filter and
an exhaust filter. The Rig is used to evacuate pipework and equipment that has been exposed
to UF6 and HF prior to maintenance. The evacuated contents are pumped through a cold trap
and chemical traps for removal of any UF6 and HF and exhaust to the Gaseous Effluent
Ventilation System.

The calculation modeled the three sections touching each other rather than spaced out. Items LBDCR-

may need to be removed from the Rig for maintenance and might approach one another without 10-0002

restriction. Models were constructed whereby the A1z03 oil filter or Roots pump was moved and
placed in contact with the rotary vane pump and exhaust filter in the puinp section. Interaction
with other plant equipment and mobile vessels was taken into account by modeling: (1) an
approved 7 L vacuum cleaner in contact with the rotary vane pump or the chemical trap, and (2)
a Roots Pump set consisting of a WS1001 Roots Pump and a WS251 Roots Pumnp in transit at
60 cm edge separation from the rotary vane pump. All of the components were filled with wet
uranyl fluoride at 6% enrichment and optimum moderation. Spurious reflection was modeled by
wrapping 2.5 cm of water around each component. Flood water 60 cm deep was also included
to represent an abnormal operating condition.

The results of the calculation show that the Mobile Maintenance Riq is safely subcritical for
normal and credible abnormal conditions for enrichment up to 6%. The maximum kef, (k••
3a7.1,) is less than the limit of 0.95 for the credible worst-case configuration and condition
analyzed.

The effect of a seismic or tornado missile event was analyzed by conservatively assumingq that
the items on the Rig were clustered toaether rather than scattered apart. A model was
constructed whereby the. rig was in contact with the product Roots Pump set and a vacuum LBDCR-

cleaner touched the rotary vane pump. In addition, the Roots pump from the Rig was moved 10-0002
from its nominal position to be in contact with the rotary vane pump and exhaust filter. Finally,
the cold trap and chemical trap were moved from their nominal position to be conservatively
clustered around the other items. Under these conditions, kefc)kl + 3 remains within the
limit of 0.95, although it is not credible for such configuration to be realized in such an external
event.

3.4.4.8.8 Pressure Transducer Calibration Wagon

The mobile Pressure Transducer Calibration Wagon consists of manual and automatic valves, a
number of digital pressure transducers, a pirani-type pressure measurement device, a mixed-
bed chemical trap, two rotary vane vacuum pumps, and a turbo-molecular vacuum pumn. The
Calibration Wagon allows for the calibration of pressure transducers located throughout the UF6
process systems to monitor process pressures. The items on the Calibration Wagon are safe-
by-design individually. The Calibration Wagon as a whole is safe-by-design by physical
arrangement as demonstrated in a nuclear criticality safety evaluation through comparison to a
bounding calculation performed for the product vent vacuum pump/chemical trap set described
in Section 3.4.4.8.3.
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3.4.4.8.9 On-Line Mass Spectrometer
LBDCR-

The Online Mass Spectrometer consists of manual and automatic isolation valves, a vacuum 10-0002

chamber, cold traps. manual sampling manifolds, automatic sampling batch chambers,
quadrupole mass spectrometer, an ion vacuum pump, a rotary vane vacuum pump, and a
diffusion vacuum pump. The Mass Spectrometer Room on the second floor of the Separations
Building Module contains one Online Mass Spectrometer, sufficient for sampling Separations
Building Module Assay 1001 and 1002.

A nuclear criticality safety evaluation concludes that the Product Vent Pump / Chemical Trap
Set (Section 3.4.4.8.3) analysis and the Product Roots Pumps analysis (Section 3.4.4.8.4)
envelope the configuration and conditions for the Mass Spectrometer and that the kff of the
Mass Spectrometer could not exceed that of the cases described. Therefore, the Mass
Spectrometer is safe-by-design, meeting the subcriticality requirements.
3.4.5 (See SAR , 12.1.2.44) Tails Take-off System LBDCR-

" 10-0033

3.4.5.1 Functional Description

The primary function of the Tails Take-off System is to provide continuous withdrawal of the
gaseous UF6 tails from the centrifuge cascades (Ref. Figure 3.4-11, Process Flow Diagram
Tails Take-off System). The tails are transported via a train of vacuum pumps to 48-in -diameter
cylinders where the UF6 gas is desublimed. A secondary function of this system is to provide a
means for evacuating centrifuge cascades under abnormal operating conditions. Most of the
light gases from the separation process are discharged into the product stream, so venting of
the tails system is seldom necessary.

Small, intermittent quantities of gaseous effluent are produced from purging and venting the
flexible piping used to connect the. UBCs (ie., 48Y Tails) to the system during cylinder
changeout. This effluent is treated by the Tails Evacuation Pump/Chemical Trap Set to remove
UF6 or HF before being routed to the Pumped Extract GEVS for further treatment. Solid wastes
are produced from periodic change-out of chemical and oil traps. There is no liquid effluent
directly produced in this system. Vacuum pumps are taken out of service for maintenance and
the pump oil is reprocessed in the CRDB and reused.

The Tails Take-off System is located in the UF6 Handling Area and Process Services Corridor of
the Separations Building Module (Ref. Figure 3.3-3 UF6 Handling Area, Equipment Locations).
The equipment is operated from the Control Room with the exception of maintenance and
preparation activities, which are controlled locally.

3.4.5.2 Major Components

The Tails Take-off System major components are:

A. Primary Header

The tails primary header connects each cascade to the Tails Pumping Trains. Pressure
transducers in the header protect the cascades from air ingress.
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F. Assay Sampling Subsystem

Piping is installed in the secondary header for sampling. The tails assay sample is taken into
sample bottles at this point. The sample system is comprised of automatic and manual valves,
nitrogen purging, and an evacuation pump and trap set (Assay Sampling Rig) similar to the one
described above. However, this set contains one mixed-bed trap containing both activated
carbon and aluminum oxide. This pump/trap set also contains a flow restriction device
(IROFSC21) on the suction side of the pump.

G. On-line Mass Spectrometer System

Piping is installed in the secondary header to allow a small gas sample to be fed to an on-line
mass spectrometer. The results of the mass spectrometer analysis are used to make process
adjustments to the cascades.

3.4.5.3 Design Description

The design bases and specifications are given in Table 3.4-6, Tails Take-off System Design
Basis. Applicable Codes and Standards are given in Table 3.4-7, Tails Take-off System Codes
and Standards.

The Tails Take-off System is dedicated to an individual Cascade Hall. The system is designed
to continuously remove depleted UF6 (tails) from the cascades under all operating conditions.
The entire Tails Take-off System operates at subatmospheric pressure. In the event of a
confinement barrier failure (e.g., pipe leak), releases of U0 2F2 and HF is greatly minimized
because air would migrate into the system rather than UF6 exiting the system. This important
safety feature greatly limits the likelihood of worker and public exposures.

There are teaeleven Tails LTTSs for each Cascade Hall. Of these-tea, seven are on-line during J 10-0

normal operation. These seven are adequate for normal operations as well as peak flows
generated during a cascade trip. One Tails LTTS is in standby auto. This Tails LTTS is
automatically switched to on-line when one of the seven on-line cylinders is full. The ether LBDCR-

tweremainina Tails LTTS are in either standby manual (cylinder inside station but. not on 10-0026

automatic), off-line, preparation (cylinder being removed or inserted), or maintenance mode.

Gaseous UF6 tails from the cascades flows from each centrifuge cascade', through the primary
header, to the tails pumping trains. Typical primary header pressures are of the order of a few
mbar (in. H20).

From the tails pumping trains the UF6 flows through the secondary header to the UBCs housed
in the Tails LTTSs. The secondary header pressure is limited to prevent UF6 desublimation at
ambient temperatures. Building ambient temperature is maintained so that heat tracing of the
UF6 piping is not required.

All components of the Tails Take-off System operate at subatmospheric pressure. Release of
UF6 and/or HF is unlikely because leakage, if it were to occur, would be inward to the system.

Materials of construction and fabrication specifications for the equipment and piping used in the
Tails Take-off System are compatible with UF6 at the operating conditions and have been
proven by over 30 years of use in existing Urenco European enrichment plants.
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3.4.5.4 Interfaces

The Tails Take-off System interfaces with the following systems and utilities:

A. Cascade System

B. Plant Control System

C. Nitrogen System

D. Compressed Air System

E. Pumped Extract GEVS

F. Electrical System

G. Hoisting and Transportation Equipment.

H. Contingency Dump LBDCR-
10-0037

3.4.5.5 Design and Safety Features

The Tails Take-off system is designed and constructed to provide safe operation for plant
personnel as well as the general public. Principal design features are as follows.

'A. All piping, vessels, and pumps in the Tails Take-off System operate at sub-atmospheric
UF6 pressures.

B. Piping is all welded construction and process valves are bellows sealed:

C. Before carrying out any disconnections or connections of equipment, the piping is
evacuated and purged with nitrogen. Flexible exhaust hoses connected to the Pumped
Extract GEVS via a temporary local extract cross-connection, during initial plant
operations, remove any releases from the work area.

D. Before discharge to the Pumped Extract GEVS, all gases flow across activated carbon
and aluminum oxide to remove any traces of UF6 and HF via the Tails Evacuation
Pump/Chemical Trap Set.

E. Temperature in each Tails LTTS is monitored and controlled.

F. Cylinder overfill is prevented by two weight trips. A trip is at the desired net weight of
UF6 and a second trip is at the gross weight of the cylinder with UF6 contents. Only the
first trip is operator adjustable.

G. Removal of a connected cylinder from the Tails LTTS is prevented by an interlock
system. Unless the flexible hose on the cylinder valve has been removed and locked in
its "holster," a physical barrier prevents the cylinder transporter drawbridge from docking
with station rails, preventing cylinder removal.

H. Hydrocarbon lubricants are not used in any pumps. All tails pumps are lubricated with
perfluorinated polyether (PFPE) oil, a fully fluorinated synthetic oil.

I. Temperature in the Tails Evacuation Pump/Chemical Trap Set ,aFbe.mixed bed trap is 0"BDR
monitored and controlled.

ISA Summary Page 3.4-40 Revision 15

Page 400 of 2964



3.4 Process Descriptions

For temperature control and protection from high temperatures, the Tails LTTS has a stand-
alone control and protection system. The total system consists of three sensors. For main Tails
LTTS temperature control, one sensor is mounted in the air return to the chiller unit and
monitors the circulating air temperature. This sensor and local control maintains the Tails LTTS
temperature. In addition to controlling the station temperature, one output is monitored by the
Plant Control System (PCS) and warns when the air temperature rises to a pre-determined
temperature. This would indicate a chiller failure or that the defrost heater is not functioning
properly. When the defrost heater is on, the circulating air fan is off to minimize the increase in
Tails LTTS air temperature.

In addition to the closed loop control system previously described, there are two independent
and diverse temperature protection instruments. These provide extra safety margin to protect
against increases in temperature that may occur if the heater control does not operate properly.
The first instrument is a fail-safe hardwired RTD and the second instrument is a fail-safe
thermocouple. Both of these instruments measure the temperature of air inside the LTTS. Both
of these instruments will trip the defrost heater and fan power supply in the event the air
temperature rises above their set point. If heater trip occurs from these two instruments, the
Tails LTTS is automatically taken off-line and put into a standby mode. Both instruments are set
to trip at a set point well below the calculated set point required to ensure cylinder integrity.

To prevent desublimation in the cylinder valve, hot air is blown over the valve with a hot air
blower. A temperature sensor on the valve controls the temperature.

E. Tails Evacuation Pump/Chemical Trap Set

To prevent the activated carbon trap-from overheating . .nd o...f,,,ng& ,it UF1 , there is one I LBDCR-

instrument-,a-sesee.,r, that monitors the carbon trap temperature. This sensor will close the Tails I09-0110
LTTS vent valve when carbon trap temperature exceeds a pre-determined temperature. This
blocks flow to the vacuum pump/chemical trap set. A flow restriction device is installed as a
control feature on the suction of the vacuum to maintain a low flow rate. A flow restriction
device is installed as a control feature on the vacuum pump suction to maintain a low flow rate.

3.4.5.8 Criticality Safety

Thafzia. H~a~i~Icta A L t~i~ ~ na~r+~ aafa .~~i-,~~ aE +OI H NI iLII h U It+; N ý fhCO nI 1AOIN ui.%JT .;U ink +1U I- IC^ NI AI#NUN;^ OI ItNI I ;ICIL fLO Itn iI I" +

MG n RUGpar GAVflity analyse Wet. Pierannfernme f9F omaness eean. nrnt aseeaiate - ... U.t~

t*m.,l systemn. SOman t119 nnalYe6e far th8 Dm,
1

, .Gt syt~enm -ha, tam the tails. systmet nwmthe hGnm

I'

m.arin•A basod on the on.. hmot differn•cA aloe.. •However, pPiping and components used for
the tails system are alse-safe-by-desiqn as shown in Table 3.7-8. Criticality safety for an assay
dump at 1.5% enrichment to a single tails cylinder in the low-temperature take-off station is
described in Section 3.4.8.8.3. The piping arrangement for the tails system at 1.5% enrichment
is Well bdund, d•b•banalvzed in the product piping arrangement Which aS.umoc 6%
onihetnalysis.

LBDCR-
10-0002

LBDCR-
10-0037
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3.4.6 (See SAR - 12.1.2.94") Product Blending System I LBDCR.
I 10-0033

3.4.6.1 Functional Description

The primary function of the Product Blending System is to provide a means to fill 30B product
cylinders with UF6 at a specified 235U concentration (Ref. Figure 3.4-12, Process Flow Diagram
Product Blending System). This is achieved by either transferring product from one donor
cylinder into one receiver cylinder or blending product from multiple donor cylinders into one or
more receiver cylinders.

Small intermittent quantities of gaseous effluent are produced from purging and evacuation of
flexible piping during connection and removal of both donor and receiver cylinders. The effluent
is treated in the Blending and Sampling Vent Subsystem to remove UF6 and HF, and then
discharged to the Pumped Extract GEVS for further treatment. Solid effluents are produced
from periodic change-out of chemical and oil traps. There are no liquid effluents directly
produced in this system. When the Blending and Sampling Vent Subsystem vacuum pump is
taken out of service for maintenance, the oil is reprocessed in the CRDB for reuse.

The Product Blending System is located in the Blending and Liquid Sampling Area of the
Separations Building. It is operated from the Control Room, with the exception of preparation
and maintenance activities.that are performed locally at the equipment.

3.4.6.2 Major Components

The major components of the Product Blending System are listed below:

A. Blending Donor Station

A Blending Donor Station consists of an insulated box with a non-flammable insulated core.
Each Blending Donor Station includes an electrical air heater and circulation fan to provide the
thermal energy to sublime the solid UFs in the cylinder.

A weighing system is provided in the Blending Donor Station that consists of a weigh frame with
four load cells. This system is used to provide continuous on-line weighing of the donor cylinder
to monitor the quantity of UF6. The Blending Donor Station weighing system is also used to
indicate when the cylinder has transferred the required quantity of UF6 and automatically close
the Blending Donor Station outlet valve.

B. Donor Station Valve Hotbox

Valves in a Donor Station Valve Hotbox connect the donor cylinder to its Transfer Header, the
Blending and Sampling Vent Subsystem, or the Nitrogen System. Manual and automatic
isolation valves and pressure transducers are contained in the electrically heated Donor Station
Valve Hotboxes to maintain them at a stable temperature. The UF6 piping between the
Blending Donor Station and Donor Station Valve Hotbox is heat traced.
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C. Blending Transfer Headers

To provide operating flexibility there are two transfer headers that are used for transferring UF6
from Blending Donor Stations to Blending Receiver Stations. Both UF6 transfer headers are
heat traced. In addition a vent header connects all the Blending Donor Stations and Blending
Receiver Stations to the Blending and Sampling Vent Subsystem. The transfer headers are
arranged such that a number of blending or transfer operations can take place at the same time.

D. Blending Receiver Station

A Blending Receiver Station consists of a composite panel box construction complete with rails
for the electric carriage of the cylinder transporter. The Blending Receiver Station panels have
a non-flammable insulated core and are vapor sealed to prevent ice build-up within the
insulation. Each Blending Receiver Station incorporates an air chiller unit, with controls, to
remove thermal energy from the UF6 gas to cause it to desublime in the cylinder. The chiller
unit has a defrost cycle, using a heater, to prevent ice buildup on the coils. Condensate from 0LBOCR-

the chiller is routed to a safe-by-design drip plan to allow the water to evaporate. A hot air 10-0039
blower directed at the cylinder valve prevents UF6 from desubliming and blocking the cylinder
inlet. A weighing device is provided in the Blending Receiver Station (a frame with four load
cells and associated instrumentation) to provide continuous on-line weighing of UF6 in the
receiver cylinder to prevent overfilling.

The front of the Blending Receiver Station is made up of a single door and the back is fumished
with an opening to facilitate connection of the cylinder to the UF6 piping. A rubber bellows is
fitted around the back opening, which envelops the cylinder valve, to prevent cooled air from
leaking out of the Blending Receiver Station. Similar seals on the other openings in the
Blending Receiver Station minimize leaks for energy conservation. The Blending Receiver
Station access openings are provided with heat tracing to prevent ice build-up.

E. Receiver Station Valve Hotbox

Valves in the Receiver Station Valve Hotbox connect the Blending Receiver Station to both UF8
Transfer Headers, the Blending and Sampling Vent Subsystem, or the Nitrogen System.
Manual and automatic isolation valves and a pressure transducer are contained in the
electrically heated Receiver Station Valve Hotbox to maintain them at a stable temperature.
The UF6 piping between the Receiver Station Valve Hotbox and the Blending Receiver Station
is heat traced.

F. Blending and Sampling Vent Subsystem

The Blending and Sampling Vent Subsystem consists of a UF6 cold trap with its heating and
cooling systems and a vacuum pump/chemical trap set. The Blending and Sampling Vent
Subsystem serves both the Product Blending System and the Product Sampling System. The
Blending and Sampling Vent Subsystem contains the following major components.
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3.4.6.8 Criticality Safety

3.4.6.8.1 Product Cylinders

(Same as Section 3.4.4.8.1 for the Product System)Calculationc wore pe~fGrmed on infin~ito
dimensional arrays of full 30B product cylinder. InSide each cylindor a Fegion of U02Fwar
m~ixture war, loc-ated. ThB e rmandor Of the interior of the cylinder was assumed to be filled wt

~4W/~~U eriched UF6. Cylinders in the arrays, Wore placed Yvth the valve and- bare ends
alternately in contact, so that the moederated region in a giVen cylinder was in the closest
possible proXimi*ty to the. moderated region in an adjacent cylinder. All cylinders woee

cnidered to be lying on a conreFte pad on~e moetor thicIk. Moderation wAs 4faried to obtainth
optimumA HIU ratio. Worst case external refleection/moderation conditions were found by aig
the density of the interstitial Water bet~eBA cylinderS to simulate frost or SnoW. The calculationf
also arssumed one cylinder above (touching) the arr~ay to simulate movement i/u'vrthe

For the 39B cylinder, the condition that met the upper safet limit had an HMU ratio of 10.5 wt
an; interStitial water density of 0.25 g&cm (15.6 UMft). Thus, the maximum safe mass ot

LBDCR-
10-0002

nyaro~gon inI oaGn Iypo pFropucG aWN cyilnor4F in ýan arraIy WaS aE8tormnIed to me 0.99 Kg ý2.09 ý1
present in the form of 8.5 kg (19.7 lb) •o•f• .atr.

Criticality safet of 30B product cylinders6 depends on the control of moderator content-.
Critic~ality safety is achieved by enSuring@ that there is less than 0.95 kg (20 b f4hdrgen
present in a Type 308 cylinder.

The criticality s6fot calcuwlations, forF the product blending rsystem are identical to there forF the
product take 64f system as presented in Sctien 3.4.4.8.1. No .k,,h, critiGality asses..ment is

66esary for the product blending systemA under flooded conditionFs.

3.4.6.8.2 UF6 Cold Trap

(Same as Section 3.4.4.8.2 for the Product Systemr^'*h--gh the eed trap has a .... ;.te...

.1

volume it is individually safe by Shape, the trap body having an iternal d-iameter Of 20.3 cm (I
inR). This compaers with the safe diame~ter Of 21.9 cmF (9.6 in) for 6.0 N, enrihment. Individual
cold traps are thus safe in iol-ationG forF any uranyl fuoride/water. mixture. In practice the

mawimu H/U atom ratio in a coeld trap will be 7; howeVer, a sensitivity Study is pwfeffmod to
detem•inAe the opti*mu m H/ ratio, providing aR additional m"argin f sf6afe.

The coeld trap has, a minimum edge separation of 18 cm (7.9 in. ) from any ether fixed plant
vessels16 that can accumnulate enriched urnu.The cold- trap can thus -be cns-rid-Fered to be
nButron;ically isolated from other fixed vessels.

Accor~ding to the reStrictonAsO onemvement of moebile vessels, onie vessel can came'into conRtact
with a trap but any others have to be kept at 60 cm; (23.6 in) separation.

LBDCR-
10-0002
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MONKSA (SA, 2001) calculationS haVe boon perfoFrmed in Which a vacuIum GIGe i ncotc
With tho cold trap, and a.nthSr Y66691 (a 14 L (3.7- gal) product vent Vacuum. pumlp) iat 60 - m

(23.6 in) edge spacing from the cold trap. There We typical of Separation Plant Mobile ve~sse
Each m.obilo vessel was mo.deled with the appropriate uranic fill; the ,acuum. cleanR Was filled
With uranyl f.uG.ide/wvato r iXture With Optimum oedoration (H.4-12), and the vacuum pump
(conSeriativoly containing hydrocarbon oil) was filled with uranic breakdown of composition

2001) calculations have been carried out for an isolated cylinder usin~g thoSe dimensions, filld
With uranyl fluorideovwatc at optimum moderation and with 2.5 cmA (0.984 in) water reflection

and will be dedicated foFrcleaning operations where uranic mateAral is- involved and Will be

Additienally, calc"ula.tion.s.. wore p -erforme4d in w..h;ich it wS aSSUm.ed that there ar..no movement
controls, and bo~th the- vacuumWF cleBnrO and pump wore in contact with the cold trap. Evn ORWith
2.5 cmA (0.984 "in) spurious water rFlectio placed arogund each unit, and at enric-hment Of 6.
w, the result remained substantially subcritial with kw. - 0.873.

The cold trap has therefoe been determ~ine-d to b e safe both inioainand while interating
with oteFr fixed plantor.vssel in.moemen for •U enrichments up to 6.0 W

4
or •

3.4.6.8.3 Vacuum Pump / Chemical Trap Set

(Same as Section 3.4.4.8.3 for the Product System)There Ghem~sal t;aps of the BlendiAnd

LBDCR-
10-0002

LBDCR-
10-0002

bapni PIIii en eU 1 F individually safe by d~ia et6F t.1. GU te.v in, GurripaFuu WitfIL

safe diameterof 21.9 m (8.6 " •• in) calculated r.0 W enrichment)" Howe..r, ,calcultion; have
been. pe.Formed.1 co.ncerning the effect Of possible•. neu-tron. i•nteFaGtin• With nearby (U

bearing) equipmen~t.

In the MONK18A (SA, 2001) calculat ions, the traps were both assumed to fill entirelY With uranyl
fluoridewater w..ith no. restr;tictiOn On water content. This is e ..-•r'"atiye, as in PrFatico the H/h
ratio .f te rnl f ide i the taps, will have a lmitin guppe Val, elf 7. Also, the spac
within the trap, which would normally be8 ocupied by car bon.o alumina, is m.deled as. bein
filled with umn~iG mateFial. T-his maximizes the m~ass of fissilo mAaterial within the trps and

prvies added raenseryatism. Th upauin~a traps, oil trap and exhaust filter are assumed
tbefilled with uranyl fluForide/water otf. uniitdwater conQRt-ent. T-his is GOcensv.ativo, as vidtually

no uraniu.. i expected in these components.
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A |

According to the rostGURctnS on mRoement, on9e mobile VaSsal can comeintocnatwihoeo
the. figed-0 chmca bsr trapl), bWt othr obie occsaro assuWm-ed to- be- at, 60 Gcm (23.6
in) separation. The ,aee modeled was for a wacui-,um cleanRe (of diamoet•, r 20.3- cm= (8.0 in) and
length 66 cM (265.0 in)) to be brFought into conRtact with thown -acum pump in the product Vent
arrFay. One other item, a 14 L (3.7 gal) rotar,' Vano pump, was placed at 60 cmR (23.68 in;) edge
spacing9 from the vauu leaner. The vacu mceaner was assumed to h-v an 0 nteRn
diameter of 20.3 cmA (83.0 in) and length 66 cmA (26.0 in) and was assum~ed to be entirely filled
with urani. material withan•.enrichmentof 6-.0- wI nNK8A (SA, 2001) calculation" have bon
Garricd Gut for an isolated cylinder using there die Aos illed with urany! fueride/Wator at
optimum. moderation and with 2.5 cM (0.984 in) water- reflection . This gave a valu~e for ro
0.8037. The vacuumA GlcanRA hAS HERA filtration on the eXhaust, and will be dedicated for
cleaning oper~ations whe-re ura.Rnic Material is- involvedF-C- -and w.ill bemreGlearlY.

The MON KBA (SA, 2001) calculation forF the worsFFt case, where all vessgelr wore aseumed to be
etirely Filled with uranyl flueoride-Aatr m itWure at optimum moderation, a trap and a vacuum
cleaner are in contaGt With the fixed pump, and the pump volume is 14 L (3.7 gal), ields -a

it should be oted- that the above M2NK8A (SA, 2001) mo-del rPpcesqntsiSa nme accident

c3nd.tio iun ~ctiona Desraiuption tinadmdrao nrss tsol asb oe

that the simple MfNK8A (SA, 2001) model used for the vacuum pump oi al oaf the calidUatiens
isepreative. Sinc the real shape of the internal fee volume riy fa fr optium anleopici

Fodel • f the prodump is tpeid tom esult iuAsidgant reductironn chp(.

The VacuumA pumpichemical trap set has been shown to be safe un~der norm~al operating
conditios and cretdible; abnormal operating conditions, forF 236 enrichments Up to 6.0-N4.-

3.4.7 (See SAR -e 12.1F2.64,34) Product Liquid Sampling System

3.4.7.1 Functional Description

The primary function of the Product Liquid Sampling System is to provide a means to validate
the precise mean concentration of uranium-235 (231U ) and the purity of uranium hexafluoride
(UF6).in the product by taking homogenized liquid UFf6 samples from each product cylinder (Ref.
Figure 3.4-13, Process Flow Diagram Product Liquid Sampling System). All product cylinders
are sampled prior to being released for shipment to the customer.

The sampling process is carried out with UF6 in the liquid state. At ambient temperature, the
product in the 30B cylinders is in solid form when the cylinders are placed in the autoclave.
Heating the cylinders in the autoclave transposes the UF6 from the solid phase to the liquid
phase. Once in the liquid phase, the cylinder is held at temperature for a sufficient period of
time to assure homogenization. After homogenizing, the autoclave is tilted to pour the liquid into
the sampling manifold and then into the sample bottles.

In the liquid phase, the pressure in the product cylinders is above atmospheric. The autoclaves
provide a secondary confinement barrier and protection in the event a cylinder or sampling
manifold should leak.

The system is shown in Figure 3.4-13, Process Flow Diagram Product Liquid Sampling System.

LBDCR-
10-0002

LBDCR-
10-0033
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3.4.7.3 Design Description

The design bases and specifications are given in Table 3.4-10, Product Liquid Sampling System
Design Basis. Applicable codes and standards are given in Table 3.4-11, Product Liquid
Sampling System Codes and Standards.

There are feuthree Liquid Product Sampling Autoclaves at the NEF with one allocated to 10-003R

process flexibility, maintenance, etc.

The Product Liquid Sampling System consists of autoclaves that liquefy and homogenize the
UF6 contained in international 30B cylinders. This process is accomplished by passing hot air
over the cylinders at a controlled rate.

For normal operation, a filled 30B product cylinder is loaded into an autoclave by rail from the
cylinder transporter, and secured by clamps .to prevent movement when the autoclave is tilted.

The sampling manifold is connected to the cylinder valve and secured to the cylinder skirt. The
manifold is then connected to the Blending and Sampling Vent Subsystem. It is purged with
nitrogen and pressure tested, and then evacuated and vacuum tested. With the manifold
evacuated, the vent system is disconnected and the cylinder valve is opened by hand. The
cylinder valve is verified as open and not blocked, and the cylinder starting pressure is verified
as suitable to continue. Then the manual actuator used to close the cylinder valve is connected
to allow the valve to be closed from the outside of the autoclave. The manual actuators for the
sample bottle valves are also connected.

The autoclave door is then closed and locked.

The autoclave is pressurized at ambient temperature to approximately 1,200 mbar (17.4 psia)
absolute pressure with nitrogen. This assures a slight pressure (above atmospheric) still exists
at the end of the sampling cycle, following cooling. The positive pressure allows the aUtoclave
to vent and ensures some gas flow to the HF monitor located in the line to the Pumped Extract
GEVS.

The autoclave is then tilted to the -20 position to reduce the potential for splash over of UF6 into
the manifold during heat-up. The electric heaters and fan are then actuated and the internal
temperature in the autoclave is brought up to operating temperature.

Hot air forced over the cylinder raises the UF6 temperature to change the solid UF6 to liquid.
When the measured UF6 pressure reaches its control set point and the cylinder contents are in
equilibrium, the temperature set point remains steady.

When the pressure set point of 2.5 bar (36.3 psia) is reached, the autoclave maintains the
pressure and temperature so the UF6 can homogenize. This homogenizing period lasts for
approximately 16 hours.

After homogenization, the sampling procedure begins. With the sample bottles closed, the
heater controller is changed over to temperature control and the set point for the air temperature
is elevated slightly. Due to the much smaller mass of the sample manifold compared to the
cylinder, the sample manifold will heat up quicker than the cylinder. Any liquid UF6 within the
sample manifold piping vaporizes and flows back into the cylinder and condenses.
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Two timers provide for monitoring the autoclave to maintain safe start-up of the heating cycle.
The value of these two timers is made to enable monitoring of the autoclave pressure rise
during the start of the heating cycle verses time. The autoclave pressure is compared to an
algorithm during the first phase of the heating stage when the heating is carried out with a
preset air temperature. If the pressure rise conforms to the algorithm, the heating is permitted
to advance to a second phase where the heating is controlled by the cylinder pressure. In the
event the algorithm is not being met, the heating cycle is aborted.

Two other timers operate to monitor the quality of the air space in the autoclave and support the
operation of the internal HF monitor. After the system stabilizes, the autoclave air pressure and
temperature are compared. A departure from the anticipated pressure to temperature ratio
indicates a leak has occurred. A lower than anticipated pressure to temperature ratio indicates
a pressure leak from the secondary containment (autoclave). A higher than anticipated ratio
indicates a leakage of UF6 into the secondary containment. If the pressure/temperature ratio is
outside the anticipated range, the cycle is aborted.

Another timer is used to confirm that the cooling cycle is continued for a sufficient time to ensure

the cylinder contents are solidified before the cylinder is removed from the autoclave.

A final timer ensures that the autoclave is fully vented before the autoclave door is opened.

B. Blending and Sampling Vent Subsystem.

The instrumentation for the Blending and Sampling Vent Subsystem equipment is discussed in
Section 3.4.6, Product Blending System.

3.4.7.8 Criticality Safety
LBDCR-

Table 3.7-10 provides the safe-by-design components used for the Product Liquid Sampling 10-0012

System. Criticality safety for these items is bounded by similar or identical items provided for
the Product System. No additional calculations are necessary.

3.4.8 (See SAR -f 12.1.2.74.2J) Contingency Dump System
LBDCR-

3.4.8.1 Functional Description 10-0033

The Contingency Dump System (Ref. Figure 3.4-15, Process Flow Diagram Contingency Dump
System) provides an exhaust route for UF6 from the cascade in the event of the cascade
operating outside of its design envelope. The Contingency Dump System also provides an:
evacuation route for UF6 and light gases to allow the centrifuges to be safely run down to rest.
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The Coingonc, Dump Sy•. tm f,,M, only pa.t of the dumping philocphy. Dumping of the UF6 I100037
from the cascade, should the need arise,.will take place by first choice to the Tails Take-off
System. If the Tails Take-off System becomes unavailable, the CntingeRncY Dump System LBDCR-

ieNaF traps are used. The Contingency Dump System is designed to operate in one of two 10-0037

principal operating modes, passive evacuation or active evacuation. The function of the passive
evacuation mode is to trap the UF6 evacuated from the cascade in the sodium fluoride (NaF)
traps. This "passive evacuation" is so called because evacuation of the cascade can initially
take place without actively pumping; the low pressure maintained in the NaF traps and buffer
volume in standby mode facilitates this process. Operation in the passive evacuation mode
results in a progressive increase in the operating pressure at the NaF traps due to the
accumulation. of light gas in the buffer volume. This light gas is removed from the buffer volume
by operation in the active evacuation mode. In "active evacuation" the buffer volume is opened
to the vacuum pump/chemical trap set and the light gas is exhausted from the passive system
via the carbon and aluminum oxide traps to the Pumped Extract GEVS.

3.4.8.2 Major Components

The major Contingency Dump System components are listed below.

A. Contingency Dump System NaF Traps and Buffer Volume.

A pressure transducer is located on the cascade header to monitor conditions at the cascade
header during dump. This transducer is dedicated to the Dump Control System and provides an
indication of cascade conditions during dump.

The Contingency Dump System uses three chemical traps (Ref. Figure 3.4-16, NaF Trap
Equipment Drawing) filled with sodium fluoride (NaF). This material is able to adsorb UF6 and
HF without producing gaseous reaction products. The buffer volume provided after the NaF
traps accommodates any light gas that passes through the NaF traps. The NaF traps and
buffer volume constitute the "passive" part of the Contingency Dump System. This passive part
of the Contingency Dump System is able to maintain a dump capacity in the event of a loss of
other services or utilities.

Automatic valves are provided for plant operation. Pressure transducers are positioned in the
Contingency Dump System to monitor both the buffer volume pressure and dump pump suction
pressure. This monitoring is for both the operation and protection of the Contingency Dump
System and the prevention of.backflow of light gases through the NaF traps to the Cascade
System.

A fourth pressure transducer is mounted at the cascade valve frame between the automatic and
manual valve to enable monitoring of the seating efficiency of these two valves. A tight shut-off
of the valve must be maintained throughout the life of the Contingency Dump System to prevent
the NaF traps becoming loaded with UF 6. A tight shut-off valve is required to enable
maintenance of the Contingency Dump System.

B. Contingency Dump System Vacuum Pump/Chemical Trap Set.

The Contingency Dump System Vacuum Pump/Chemical Trap Set major components are:

* A roots type and rotary vane vacuum pump
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* A mixed-bed activated carbon and aluminum oxide trap

The NaF traps and buffer volume of the passive dump system are backed by the Contingency
Dump System Vacuum Pump/Chemical Trap Set which comprises, in order, a Roots type
vacuum pump, mixed-bed (activated carbon ntr-a aluminum oxide 0 traps and sliding LBDCR-

vane type vacuum pump with an aluminum oxide oil trap on the pumo suction and a mechanical 09-0110
oil trap (exhaust filter) on the pump discharge. The sliding vane vacuum pump discharges
through a Ainal .. trap into the Pumped Extract GEVS. Connection of the Contingency Dump
System vacuum pump/chemical trap set is made to the NaF traps/buffer volume of the
Contingency Dump System by flexible stainless steel vacuum bellows and to the Pumped
Extract GEVS by a pressure hose. The equipment is assembled as a modular package to
facilitate easy replacement and maintenance of the unit as :a whole in the event of a failure.

The function of the activated carbon in the mixed bed trap is to remove small traces of UF6 and
the aluminum oxide trap-is to remove any HF from the gas flow. The oil traps prevent oil
migration both upstream and into the Pumped Extract GEVSThoco traps aro fitted upstream ot LBDCR-
the Sliding vane Vacuum: pump. A second, smaller, aluminum oxido trap, is Weftd 09mod0110
beforze the sliding vane vacuumn pump. This trap provonts bacl diff-usion Of oail from the vacuwum
pump into the traps. The pump direhargo trap prevenRts oil1 enterFing the Pumped Eixtract GE.

To maintain a high availability of the Contingency Dump System, power supply to the
Contingency Dump System pumps is maintained by standby diesel generators in the event of a
failure of the normal power supply. Each cascade has one Contingency Dump System With-.AA LBDCR-

insalld odudacyiatdirects a cascade dump either to the Tails LTTS or the NaF traps. 10-0037

3.4.8.3 Design Description

The design bases and speciflications are given in Table 3.4-12, Contingency Dump System
Design Basis. Applicable codes and standards are given in Table 3.4-13, Contingency Dump
System Codes and Standards.

An independent Contingency Dump System is provided for each cascade. All components of
the Contingency Dump System operate a subatmospheric. pressure. Release of UF6 or light
gases is minimized because leakage, if it were to occur, would be inward to the system.-

All of the process equipment in the Contingency Dump System is designed, constructed, and
operated using good engineering practice and in accordance with the LES Quality Assurance
program.

The materials of construction, corrosion allowances and fabrication specifications for the
equipment and piping used in the Contingency Dump System are compatible with U176 and HIF
at the operating conditions and have been proven by extensive use in existing enrichment
plants.

3.4.8.4 Interfaces

The Contingency Dump System interfaces with the following systems and utilities:

A. Cascade System
B. Pumped Extract GEVS
C. Nitrogen System
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D. Compressed Air System

E. Electrical System

F. Plant Control System.
LBDCR-

G. Tails Take-off*System 10-0037

3.4.8.5 Design and Safety Features

This system is designed and constructed to provide safe operation for plant personnel as well
as the general public. Principal design features are as follows:

A. All piping, vessels and pumps in the Contingency Dump System operate at
subatmospheric UF6 pressure.

B. Piping is all welded construction and process valves are bellow sealed.

C. Before carrying out any disconnections or connections of equipment, the piping is
evacuated and nitrogen purged. Flexible exhaust hoses connected to the Pumped
Extract GEVS via a temporary local extract cross-connection, during initial plant
operations, remove any releases from the work area.

D. Before discharge to the Pumped Extract GEVS, all gases flow across activated carbon
and aluminum oxide to remove any traces of UF6 and HF via the Contingency Dump
System Vacuum Pump/Chemical Trap Set.

E. Monitoring of fill level of NaF trap when charging the NaF trap.

F. Hydrocarbon lubricants are not used. The rotary vane vacuum pumps are lubricated
with perfluorinated polyether (PFPE) oil, a fully fluorinated synthetic oil.

G. The potential for capture of UF6 and HF in the NaF traps is maximized by operation of
the Contingency Dump System in a passive mode. In passive evacuation mode the flow
of UF6 from the cascade is restricted to the NaF traps and buffer volume by valving.

H. The main electrical supply is supported by a Standby Diesel Generator System for
electrical services essential to equipment protection. In the case of a power failure the
UF6 valves will retain their position because their control is via a 24 VDC uninterruptible
power supply (UPS). On loss ofthe UPS the valves will revert to a fail-safe position.

I. Compressed air has a high reliability in normal operation with sufficient capacity at the
pressure reservoir for a safe shut down. To protect against a compressed air failure, all
air driven valves are fitted with check valves to ensure that the valve retains a position of
at least 50% for six hours.
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J. The potontial fer a criticality arising at the onigec DumAp SystemA is oliFninatod by
ensrin a afe design. Both tho NaF traps and tho buffor volume aro dosignodmad

i,,taled to bo geometr.. ally saf,.The potential for a criticality arising in the systems and
components associated with a cascade dump (e.g., Tails LTTS, 48Y cylinder. NaF traps
buffer volume, piping, etc.) is prevented by controlling the maximum enrichment of the LBDCR-
cascade through the use of IROFSC6, which in turn limits the upper bound for the 10-0037

average enrichment of the assay (1.5%). The systems and components associated with
a cascade dump are bounded by this avera-ge cascade enrichment and the criticality
safety approvals for the items are -granted based on 1.5% 235U.

LBDCR-

K. Weight in the ... ntinny dump vent vacuum dumpr.emial trap set ca...en trap i 09-0110

monioredand a trip OR W'eight MtePS the contingency dump Vent VacHuum pumpR.

3.4.8.6 Operating Limits

The Contingency Dump System must be able to remove the UF6 content of the cascade and
evacuate to a minimum pressure during abnormal operating conditions.

3.4.8.7 Instrumentation

The cascade protection system is provided by two Programmable Logic Controllers (PLCs), one
PLC controlling and protecting the process while the other PLC monitors parameters essential
to the separation process and takes action if these parameters are out of specification. In the
event of a failure of either of the PLCs, the failure will invoke a cascade dump.

The Contingency Dump System process variables such as pressures and valve positions are
displayed in the Control Room and are automatically controlled by the Contingency Dump
System Local Control Center (LCC). Deviations from the specified values are detected and
indicated via two-tiers of signals. At the first level the signal provides an alarm only and the
process operator has the ability to manipulate the process to restore it to normal operation. At
the second alarm/trip level, automatic action is takento provide system protection.

The pressure transducers and valve and pump status signals of the Contingency Dump System
are directly connected to the control PLC in the Contingency Dump System LCC.

The dump system has two distinct modes of operation, in the, normal state the Contingency
Dump System is in standby mode. In the event of a "dump" signal the "dump" mode control and
action set-points will override the trips and alarms of the standby mode where these set-points
are different.

The system is placed in DumpMode either automatically by a dump demand signal from the
cascade control and protection system or can be manually selected either by a push button in
the Control Room (Cascade Hall Dump) or from the Plant Control System (Cascade Dump).

A. Contingency Dump System NaF Traps and Buffer Volume.

The NaF traps and buffer volume comprise the passive part of the Contingency Dump System.
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The Contingency Dump System pressure is monitored at two positions at the traps and buffer
volume. The first position is at the buffer volume upstream of the automatic shut off valve. The
second position is downstream of the shut-off valve and monitors the vacuum pump suction line
pressure.

The passive dump system operating pressure at the NaF traps and buffer volume is maintained
within the range high (HI) to low (L) while the system is in the Standby mode.

Pressure control maintains the pressure at the NaF traps and buffer volume by opening the
downstream valve on rising pressure (H1) and closing the valve on falling pressure (L).

A high alarm (H2) at the NaF traps indicates an alarm in the event of the buffer volume pressure
rising above its normal operating range in standby mode. A high-high alarm (HH) inhibits the
use of the Contingency Dump System by removing the "dump system available" signal to the
cascade protection system.

Pressure indication downstream of the automatic valve provides a safety and monitoring
function. In the event of a high-high pressure an alarm/trip (HH2) inhibits the use of the active
evacuation sequence and will close the valve. The HH2 alarm/trip is active during all standby
and dump operating modes of the Contingency Dump System. In "dump" mode the HH2
alarm/trip is overridden in "light gas evacuation" mode only by alarm/trip HHI. Operation of the
HH1 alarm/trip will close the valves downstream of the buffer vessel and the active evacuation
valve. The low set point of the HH1 trip provides a more rapid response to a fault condition and
air ingress at the lower operating pressures of the Contingency Dump System when in light gas
evacuation mode.

On dump instruction the Contingency Dump System status is promoted from "Standby" to
"Passive Evacuation" and UF6 and light gas enters the Contingency Dump System from the
cascade under the control of the Contingency Dump System. The buffer volume pressure
indicator/controller high trip, (H3), is made active overriding the lower trip points to permit light
gas passing the NaF traps to fill the buffer volume.

The time T1 is started on dump demand. Time T1 retains the Contingency Dump System in
"passive evacuation" for the set period.

B. Contingency Dump System Vacuum Pump/Chemical Trap Set.

On timeout of the timer T1 or a low pressure trip at the cascade header pressure the dump
sequence is promoted to "Active Evacuation," the valve down stream of the buffer volume is
opened and time T2 is started. During "Active Evacuation" the Contingency Dump System
pump module is used to evacuate the accumulating light gases from the buffer volume via the
downstream valve. On timeout of timer T2 the Contingency Dump System enters "Light Gas
Evacuation" and the cascade is evacuated through the NaF trap bypass line.

A tepertur alrm i fitedto he ativtedGa~G~mLBDCR-A po bnmixed bed trap to provide indication of an I 09-0110
excessive carry over of UF6 gas from the NaF traps and buffer volume when in "Active
Evacuation" or directly from the cascade when operating in "Light Gas Evacuation." The
temperature alarm provides an alarm function only on excessive UF8 gas flow at the activated
Gafbep-trap. The carbon trap also has a weigh system. In addi4tin W. l•c•a weight diplay, th- LBDCR-

.... ... ... . ... ...... ....... . .. •" " . ... .. r',• , .... 09-0110

system will shut down tho "acuum pump whon tho high weight ot•. point•t i rnoac'ois 90a
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The Contingency Dump System interfaces with the Cascade System to provide the Control
Room operator with cascade data in the event of a failure in the cascade control PLC.

The following cascade status conditions are monitored by the Contingency Dump System PLC:

A. The position of the cascade dump valve (open/closed)

B. Recipient temperature

C. Cascade header pressure.

The Contingency Dump System monitors the pressure of the cascade header by a single
pressure transducer. This pressure transducer is used in conjunction with pressure control at
the Contingency Dump System buffer volume to determine the availability of the Contingency
Dump System. Contingency Dump System availability is maximized over the whole of the
cascade run-down by a two stage monitoring of the cascade header pressure.

Due to the anticipated infrequent use of the Contingency Dump System, its availability is
maintained by a regular testing program of both monitoring equipment and valves to ensure that
a failure of the Contingency Dump System PLC is revealed.

3.4.8.8 Criticality Safety

3.4.8.8.1 Contigency Dump System NaF Traps LBDCR-
10-0012

The average enrichment of the UF6 being dumped from a cascade depends on the product and
tails enrichments. Within the ranges of product enrichment up to 5.0 Wlo 

2-U and tails depletion
to 0.34 w/, 235U, the average enrichment of the UF6 being dumped is always less than 1.5 W/o235U. Based on this, the contingency dump traps will-beare analyzed at an enrichment of 1.5 W/o
rather than 6.0 Wl%. The contingency dump traps are sodium fluoride traps with an inside-outer
diameter of approximately 54 cm (21.3 in). Each cascade has an independent contingency LBDCR-
dump system With tho -NaF- T--•a that can either discharge to a designated Tails LTTS or to 10-0037

the three NaF Traps for that cascade.

MONK8A (SA, 2001) calculations have-beeRwere carried out first for an i.-....ted .. rapthe three LBDCR-
NaF traps at their normal positions with 2.5 cm (0.984 in) of water reflection around the trap 10-0012
body. The calculations considered the cases with and without the associated piping to
demonstrate the inconsequential effect of the piping-on ke.. The model assumed that adsorbed
UF6 within the trap is convrod to I.-.' 23.5••2o•, i.e., the accidnt condition with air
iPeakagewet uranyI fluoride at optimum moderation. The uranium enrichment was 1.5 W/, 235U.
The value of kff obtained was O-6466substantially below 0.95. The model represents a UF6
loading in the entire volume of trap with no credit for the presence of the trap material (NaF). -of
app..,omatly 220 kg (185 1b), '"w'iThis loading would require many dumps to achieve.
Contingency dump traps are thus intrinsically safe by a very large margin.
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Considering interaction and movement between the three closely spaced traps, criticality safety
is demonstrated b3y rempaFison-with the MONK8A (SA, 2001) calculations foe to;ga of
contingency dump traps in .. SPaced lna .ary. The calculation modeled a Ii.na aF;ay Of
seveR-three touching duffNaF traps in a close triangular arrangement as the most reactive
configuration with three . ther vessols at 60 cm, (23.65 in) Spacing fom the array (a ro'idue
container, a -•acum clo.Anr c.yli.der- and a UF. pump unit). For interaction, a 7 L vacuum
cleaner approved for cleaning operations was placed in contact with the traps. The vacuum
cleaner was filled with wet uranyl fluoride at 6% enrichment and optimum moderation with 2.5
cm of water reflection rather than 1.5% used for the contingency dump system. The resulting

is less than the limit of 0.95, demonstrating that the configuration would remain safe as a
result of movement due to a seismic or tornado missile event.An addi-to..nal dump trap waS also

The moedolod arraj~8ngemet OR.As A moro csenerativo than three Gpaced traps interacting With the
same mobile Yesse9ls and it can be concluded that contingency dump traps are safe when
inAteractinFg with any moebile ve-ss-els that are likely to be present. Th- VAcGWuum. cleaner Was
accaumod to e a18 Vacuum cleanr8 of internal diamc~tor 20.3 cmA (8.0 in) and length 66 cmR (26.01
in) and to be entirely filled with uranic material with an enrichment ofý-1 6 l.0 W/OJKSASA-
2001) al••ulations have been carried out for an isolated cylinder using these dimensions, filled

ith u 'anyl fluride/wateFr at optimum moderation and with 2 .5 9•i

The Vacuum Clconor will be dedicated for- cleaning operations whor urcmaerial is involve LBOCR-
and will be maraked cleary. 10-o012

The UF 6 containing components for the contingency dump system are located on the second
floor of the SBM, and therefore, not impacted by flooding. The safe condition described above
for the contingency dump system remains valid under flooded conditions.

3.4.8.8.2 Continqency Dump Vacuum Pump and Chemical Trap Set

The Contingency Dump Vacuum Pump and Trap Set is a system that has similarities to the
pump and trap sets in the UF_, Handling Area (tails evacuation, product, feed, etc). The set is
part of the active evacuation of the contingency dump system. The components of the
pump/trap set consists of manual isolation valves, a roots vacuum pump (Levbold WS251), LBDCR-

mixed bed chemical trap, a rotary vane vacuum pump (Oerlikon Leybold TRIVAC D4OBCS), an 10-0012

AIO- oil adsorption filter and an exhaust filter with oil return. The items on the Pump and Trap
Set are safe-by-design individually. The Pump and Trap Set as a whole is safe-by-design by
physical arrangement as demonstrated in a nuclear criticality safety evaluation through
comparison to a bounding calculation performed for the product vent vacuum pump/chemical
trap set described in Section 3.4.4.8.3.

3.4.8.8.3 Assay Dump to a Tails Cylinder

Upon activation of the contingency dump, the preferred evacuation route is to the tails cylinders.
The contingency dump removes all UF• from the cascade halls thus mixing the feed, tails, and
product material to have an upper-limit average enrichment of 1.5%.

The components involved in the removal of UF6 are the associated piping, low temperature
take-off stations (LTTS), and 48Y cylinders.
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The model conservatively assumed that only one LTTS was available and all material was
evacuated into that tails cylinder. Additionally, the material was conservatively assumed to be
greater than the quantity within the cascades and associated pipin-g. The MONK8A (SA, 2001)
model provides a bounding analysis consisting of a generic geometry to create conservative
conditions. This material from the cascades was assumed to be optimally moderated at an H/U LBDCR-

ratio of 7 as a sphere. This sphere was further encased by unmoderated UF& at a maximum 10-0023

theoretical density to increase the reflection of the system. To account for srurious reflection, a
2.5 cm of water wrapped the outer sphere. The system did not consider neutron interaction due
to the location and isolation of the cylinders within the LTTS. The MONK8A (SA, 2001) result
was well within the sub-critical limit of 0.95, based on an avera-ge enrichment of 1.5% as for the
Contingency Dump System.

LBDCR-

3.4.9 (See SAR § 12.1.2.g4 Gaseous Effluent Vent Systems (GEVS) 10-0033

Note: The Heating Ventilation and Air Conditioning (HVAC) systems and GEVS for the NEF are
undergoing redesign. After these design changes are finalized the information in Section 3.5.1
(Building Ventilation),, Section 3.4.9 (Gaseous Effluent Vent Systems), and other sections that
reference GEVS will be revised as necessary and in accordance with 10 CFR .70.72. The final
design will be evaluated in accordance with the requirements of 10 CFR 70.72 prior to
requirements for operational readiness.

The function of the GEVS is to remove particulates containing uranium, and HF from potentially
contaminated process gas streams. Prefilters and HEPA filters remove particulates and
impregnated activated carbon filters are used for the removal of any HF. The systems produce
solid wastes from the periodic replacement of prefilters, absolute filters, and chemical filters.
The systems produce no gaseous effluents of their own, but discharge effluents from other
systems after treatment to remove hazardous materials.

There are two GEVSs for the plant. The Pumped Extract GEVS and the CRDB GEVS.
Applicable codes and standards are given in Table 3.4-14, Gaseous Effluent Vent System
Codes and Standards.

3.4.9.1 Pumped Extract GEVS

The Pumped Extract GEVS, a Safe-By-Design system, provides exhaust of potentially
hazardous contaminants from the SBMs from all permanently connected vacuum pump and trap
sets, as well as temporary connections used by maintenance and sampling rigs.

The Pumped Extract GEVS serving the SBMs is located in theUF6 Handling Area of SBM-1001.
The system is eperated-monitored from the Control Room.

3.4.9.1.1 Functional Description

The Pumped Extract GEVS interfaces with the following systems, auxiliary activities, and
utilities:

A. UF8 Feed System

B. Product Take-off System

C. Tails Take-off System
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D. Product Blending System

E. Product Liquid Sampling System

F. Contingency Dump System

G. Assay Sampling System

H. Electrical System

I. Plant Control System

J. Cascade Mobile Evacuation System

K. Cascade Mobile Sampling System

L. On-Line Mass Spectrometer System (No HF and UF6 hazard exist. To support the
connection of on-line mass.spectrometer standards, a mobile pump and trap set may be LBDCR-

10-0046used. One time use.)

M. Short Break Load System (Standby Diesel Generators)

N. No Break System (UPS)

0. Alpha Monitors

P. HF Monitors

Q. Liquid Sampling Autoclaves

The design requirements provide a large safety margin between normal and accident conditions
so that no single failure could result in the release of significant hazardous material. The
amounts of UF6 in the system also preclude the release of significant quantities of hazardous
material from a single failure or multiple failures. Instrumentation is provided to detect abnormal
process conditions so that the process can be returned to normal automatically or by operator
actions.

3.4.9.1.2 Major Components

The Pumped Extract GEVS consists of the following major components.

A. Duct system

B. Prefilters

C. HEPA Filters

D. Impregnated activated carbon filters

E. Centrifugal fans

F. Monitoring and controls (HF) before and after filter trains (with temperature indicating alarms
on carbon filters)

G. Automatically controlled inlet and outlet isolation dampers

H. Exhaust stack
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I. Monitoring and controls (alpha and HF) in exhaust stack

J. Airflow monitors and airflow blender

3.4.9.1.3 Design Description

The design bases and specifications are given in Table 3.4-15, Pumped ExtractGEVS Design
Bases.

The Pumped Extract GEVS, which is a Safe-By-Design system, serves the SBM. It consists of
a pipe network that serves all of the permanently connected vacuum pump and trap sets as well
as temporary connections used by maintenance and sampling rigs in the SBMs. The flexible
exhaust hoses, connected to the Pumped Extract GEVS via-a temporary local extract cross-
connection, are used for cylinder connection/disconnection or maintenance procedures. A
minimum target velocity of 7 m/s (1380 ft/min) will be established in the piping system to convey
particulate contaminants through the piping and minimize settling. Each section of the pipe
system has an orifice plate to maintain a minimum air velocity. The flexible exhaust hoses will
have a capture velocity of 0.75 m/s (148 ft/min).

The Pumped Extract GEVS piping connects to an inlet header. Off the inlet header are two
parallel trains each with eight banks of filters. Each train is capable of handling 100% of the
effluent during normal operations. One train is online and the other is a standby. Each bank of
filters consists of a60-65% efficient prefilter with removes dust and protects the HEPA filter, a
99.97% efficient HEPA filter which removes uranium aerosols (mainly U02 F2 particles), a 99%
efficient activated carbon filter for removal of HF, a position for an optional additional filter, and a
final 99.97% HEPA filter which removes carbon fines and any additional uranium aerosols.
Manual dampers are also located at the inlet and outlet of each of the eight banks of filters for
testing and to allow isolation of a bank while the unit continues to operate. Flow balancing
orifices are provided on each bank to assure balances flows across each bank.

Each filter train vents the clean gases through a variable speed centrifugal fan, which maintains
the negative pressure upstream of the filter train by using input from a differential pressure
controller. Finally, the clean gases are discharged through a roof top exhaust stack on the
SBM. One exhaust stack is common to the operational system and the standby system. A
switch between the operational and standby systems (trains) can be made using automatically
controlled dampers. There are motorized and manually controlled dampers located at the inlet
and outlet of each train to allow for different modes of operation of the system. The design flow
rate is estimated to be 646 m3/hr (380 cfm).

The materials of construction, corrosion allowances, and fabrication specifications for the
equipment and piping used in the GEVS are compatible with UF6 and HF and are
noncombustible.

LBDCR-

The PUumped Extract GEVS provides the ventilation and hazardous contaminant removal for 10-0046
the following systems, equipment, and areas.
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It is connected via permanently ducted locations in the SBMs to:

A. The UF6 Feed System, The Product Take-off System, the Tails Take-off System, the
Product Blending and Sampling Vent Subsystem and Contingency Dump System.

B. All Liquid Sampling System autoclaves.

C. All discharge lines from mobile vacuum pump sets (To support the connection of on-line
mass spectrometer standards, a mobile pump and trap set will be used to provide a local LBDCR-

exhaust ventilation and no be connected to the Pumped Exhaust GEVs for a one time 10-0046
use).

It is connected via flexible exhaust hoses via a temporary local extract cross-connection, during
initial plant operations, to places where piping is normally disconnected or equipment is opened,
such as:

A. The Product Take-off System and Tails Take-off System pumping trains and the UF6
Feed Purification Subsystem, Product Vent Subsystem, Tails Evacuation Subsystem
and Product Blending and Sampling Vent Subsystem vacuum pump/ chemical trap sets.

B. The Liquid Sampling System autoclaves. The lines for the flexible duct are run to a point
within approximately 0.9 m (3 ft) of each door opening. Approximately 1.8 m (6 ft) of
flexible duct is connected to this point to enable access to all places where the autoclave
UF5 pipework is connected/disconnected.

C. The Product and Tails Low Temperature Take-off Stations.

D. The Solid Feed Stations and Feed Purification Low Temperature Take-off Stations.

E. The Blending Donor Stations and Blending Receiver Stations.

If the Pumped Extract GEVS stops operating, material within the piping wil-net-be-is not 10LBDCR

released into the building because each of the Pumped Extract GEVS connections is piped into
the top of the header to prevent entrained material from falling back into the building from the
piping during system failure.

Mobile vacuum pump units that vent to the Pumped Extract GEVS are available in the UF6
Handling Areas and the Product Blending and Liquid Sampling Area.

3.4.9.1.4 Design and Safety Features

The Pumped ExtractGEVS is designed to protect plant personnel, the public, and the
environment, against uranium and HF exposure. Potential hazards include the release of UF6
and HF to the building and/or environment, contaminated filters, and contaminated oil.

The system filters contaminated gases, and continuously monitors exhaust gas flow to the
atmosphere. HF monitors are installed upstream and downstream of the filtration systems and
in the exhaust stack to detect the release of hazardous materials to the environment. Alpha
monitors are installed in the exhaust stack to detect the release of hazardous materials. A fault
alarm is generated, in the event of a fault occurring within any of the monitors. The alarms are
monitored in the Control Room.
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The inflow to the Pumped Extract GEVS from the vacuum pumps exhausts is first passed
through pre-filters which remove dust and protect the HEPA filters, through HEPA filterswhich
remove uranium aerosols (mainly U0 2F2 particles), a position for an optional additional
filterthrough carbon filters for removing HF, and finally through another set of HEPA filter for
removal of carbon fines and any additional uranium aerosols. Upstream of the filter train there
is an HF monitor that will alarm if the concentration of HF within the air being drawn into the
filters exceeds a pre-determined level. This will provide assurance that accumulation of
uranium in the filters is not occurring. The filters are equipped with differential pressure
instruments that will alarm on any one filter and trip on any two filters in a filter train on blockage
or build-up of material. The nuclear criticality safety analysis (NCSA) for the Pumped Extract
GEVS was performed to demonstrate compliance with the subcriticality requirement with an
approved margin using MONK 8A (SA, 2001) simulations. The NCSA considered two trains of
the Pumped Extract GEVS arranged in an end-to-end configuration, and included neutronic
interactions with interconnecting piping/ducting and exhaust fans. Each Pumped Extract GEVS
train contains an eight-bank (or leg) system, each containing four filters and a spare canister,
resulting in an 8 X 5 filter array per train in the criticality model.

Mobile equipment considered for additional neutron interactions included a 21 liter vacuum
cleaner and a change filter for each GEVS train. The use of the 21 liter vacuum cleaners is..
conservative relative to the planned use of only 7 liter vacuum cleaners for maintenance
activities. In addition, a linear array of seven product vent vacuum pump/chemical trap sets was
placed in front of the GEVS array to conservatively bound the maximum possible number of
these skids that could be present in the SBM at any time. This placement of multiple pump/trap
sets in close proximity of the GEVS filter trains represents an extreme bounding condition for
the criticality analysis.

The SBD approach assumed a 'conservative enrichment of 6% and every available volume in
the system filled with optimally moderated wet uranyl fluoride material. Flooding of the system
up to 60 cm was assessed as a function of water depth from the floor. Spurious reflection was
represented by a layer of 2.5 cm of water around each individual component or part. These
conditions result in a keff of 0.9498, which is safely subcritical with acceptable margin.

Note that the SBMs are not credited with protection against tornado missiles, although the walls
and roof of SBM 1001, where the Pumped Extract GEVS resides, is designed to withstand
tornado missiles with poured-in-place concrete. However, the doorways will-Ret-be-are not LBDCR-

missile resistant or have missile shields to protect the Pumped Extract GEVS inside the 10-0002

building.

The SBD features contain several inherent contingencies or conservatism such as: 6% U-235
enrichment; components or available volumes completely filled with enriched U0 2F21water
mixture; optimum moderation and flooding; and no credit for component internal material. Loss
of the SBD control due to an external event such as tornado missile strike during normal
operation still requires multiple conditions to exist for enriched material in the components to
have the potential for a criticality. There is a very low risk of inadvertent criticality at the facility
following the tornado missile event on the basis of the following qualitative risk assessment:

" At the low licensed enrichment limit of 5.0% U-235, criticality requires moderation.

" Uranium will be dry/unmoderated throughout the entire enrichment process during normal
operation (i.e., operations do not include solutions of 5.0% U-235).

" A sufficient mass for criticality can only accumulate through the reaction of uranium
hexafluoride (UF6) with moisture resulting from air in-leakage.

ISA Summary Page 3.4-73 Revision 15

Page 420 of 2964



3.4 Process Descriptions

The CRDB GEVS provides ventilation and hazardous contaminant removal for the CRDB
through ductwork, via hoods vented by booster fans to the technical services area, the chemical
laboratory, and the vacuum pump rebuild workshop.

The materials of construction, corrosion allowances, and fabrication specifications for the
equipment and ductwork used in the GEVS are compatible with UF6 and HF and are
noncombustible.

3.4.9.2.4 Design and Safety Features

The CRDB GEVS is designed to protect plant personnel against uranium and HF exposure.

The CRDB GEVS is designed to meet all applicable NRC requirements for public and plant
personnel safety and effluent control and monitoring. The system design also complies with
applicable standards of OSHA, EPA, and state and local agencies.

The system filters contaminated gases, and continuously monitoring exhaust gas flow to the
atmosphere. HF monitors and alarms are installed upstream and downstream of the filtration
systems and in the exhaust stack to detect the release of hazardous materials to the
environment. The alarms are monitored in the Separation Plant Control Room.

The CRDB GEVS provides for continuous monitoring and periodic sampling of the gaseous
effluent in the exhaust stack in accordance with the guidance in Regulatory Guide 4.16.

Gamma monitors measure the build-up of 235U on prefilters and HEPA filter. Upon detection of
high-high gamma levels in the CRDB GEVS filter, the CRDB GEVS trips.

The unit is located in a dedicated room in the CRDB. The filters are bag-in/bag-out. The
carbon filter will be sampled and the absorption capacity checked per laboratory analysis. Filter
replacement will be based on the remaining absorption capacity. The remaining filters will be
replaced based on differential pressure (i.e., filter loading). There is no fixed frequency for filter
replacement.

LBDCR-
If the CRDB GEVS stops operating, material within the duct willno--be-is not released into the io-0002
building because each of the CRDB GEVS connections has a P-trap to catch entrained material
that could otherwise fall back into the building from the ductwork during system failure.
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Before pumps enter the CRDB Contaminated Workshop there is a requirement for them to be
de-gassed prior to transfer. It would be unusual for pumps to enter the facility with significant
quantities of UF6 remaining within the pump, including UF6 dissolved in the PFPE oil. On
entering the facility the pumps are taken to the outgas area where the oil is removed. If
dissolved UF8 were present in the oil then-there would be some.fuming this would mainly be as
a result of the dissolution of the UF8 from the oil reacting with the water in the air. This would
produce U02F2 and HF. The HF would be drawn into the CRDB GEVS and the majority of the
U02F2 would remain with the oil. The number of product pumps that cannot be successfully de-
gassed is small and it Is not considered that a significant fraction of the uranium in the oil would
enter the CRDB GEVS. Once the pumps have been transferred to the hydraulic table there will
be uranium associated with the residual oil in the pump and some in the form of dry breakdown
products. It is not considered possible that significant quantities of these will become airborne
during the cleaning operations.

For the activities in the CRDB, the accumulation rate of uranium in the CRDB GEVS is very low
compared with the safe mass of 12.2 kg U (26.5 lb U) assuming double batching and all the
uranium were enriched to 6.0 W/o. These low accumulations coupled with regular sampling of
filters, the weight trips and temperature trips, render a criticality accident highly unlikely.

3.4.10 Centrifuge Test and Centrifuge Post Mortern Processes

This section describes the basic components, functional requirements, and utilities required for
operation of the Centrifuge Test Facility (CTF) and Centrifuge Post Mortem Facility (PMF). The
CTF and PMF are located in the Centrifuge Assembly Building (CAB) as shown in Figure 3.3-
10, Centrifuge Assembly Building, First Floor. Althouqh gthese two facilities share av-,single LBDCR-

room within the CAB altheugh, the allocated space for each operation is somewhat segregated 10-0012

and effectively treated as separate facilities. The sensitive operations undertaken within the
facilities require access control for cleared personnel only. Criticality is not credible in these
areas due to limits placed in the amount of 235U allowed within this area. The functional
requirements for the Centrifuge Test Facility and the Centrifuge Post Mortem Facility are
presented in Table 3.4-17, Functional Requirements for Centrifuge Test and Post Mortem
Facilities. Utility requirements for the two facilities are presented in Table 3.4-18, Utility
Requirements for Centrifuge Test and Post Mortem Facilities.

3.4.10.1 Centrifuge Test Facility

3.4.10.1.1 Functional Description

The principal functions of the Centrifuge Test Facility (CTF) are to provide a means of
functionally testing the performance of production centrifuges to ensure compliance with design
parameters and to investigate production and operational problems. Testing can be performed
on either a single centrifuge or two simultaneously.

Testing in the CTF is performed by feeding a stream of gaseous UF6 into the centrifuge and
removing enriched and depleted streams, Product and Tails, respectively. During this process,
the centrifuge is maintained at the required operating frequency, temperature, and pressure,
and samples are taken from the Product and Tails streams to enable determination of the
separative capacity of the centrifuge under test.
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The materials of construction, corrosion allowances, and fabrication specifications for the
equipment and ductwork used in the Exhaust Filtration System are compatible with UF 6 and HF
and are noncombustible.

3.4.10.3.4 Design and Safety Features

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System is designed to protect
plant personnel against uranium and HF exposure.

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System is designed to meet
all applicable NRC requirements.for public and plant personnel safety and effluent control and
monitoring. The system design also complies with applicable standards of OSHA, EPA, and
state and local agencies.

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System provides for
continuous monitoring and periodic sampling of the gaseous effluent in the exhaust stack in
accordance with the guidance in USNRC Regulatory Guide 4.16.

The system filters contaminated gases and continuously monitors exhaust gas flow to the
atmosphere. The system also provides primary confinement for the Centrifuge Test and Post
Mortem Facility by maintaining the Centrifuge Test and Post Mortem Facility at a negative
pressure relative to adjacent areas during contaminated or potentially contaminated processes.
An HF monitor and associated alarm and an alpha radiation monitor and associated alarm are
installed in the exhaust stack to detect the release of hazardous materials to the environment.

3.4.10.3.5 Instrumentation

The process variables, pressure, fan speed, and damper positioning are all controlled
automatically. The differential pressure across the filters is monitored to provide indication of
when filter replacement is required. An HF monitor measures the concentration of HF gas in the
air stream. Also, a radiation detector is used to measure the level of radiological airborne
contamination (alpha only) present in the air stream located in the stack. Deviations from
specified values for HF and alpha radiation are indicated by alarms. The HF and alpha radiation
monitoring devices have non-interruptible power supplies in order to continue to function during
a general power failure.
3.4.11 (Se-44 Material Handling Processes LBCR-

10-0033

3.4.11.1 Cylinder Receipt and Shipping

(See SAR § 12.1.2.9.1)The CRDB provides for handling of feed cylinders, product cylinders, LBDCR-

semi-finished product cylinders, prepared empty cylinders and UBCs, and provides space for 10-0033

the following services:

" Cylinder loading and unloading

" Inventory weighing

" Secure internal storage (no UBC or empty feed storage in CRDB)

" Preparation and storage area for overpack/protective structural packaging.
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The cylinders are received, shipped offsite, stored, and transferred to and from the UF6
Handling Areas, and UBC Storage Pad.

Prepared empty cylinders, semi-finished product cylinders, full feed cylinders, and final product
cylinders are stored in the CRDB.

Full UBCs and empty feed cylinders are not stored in the CRDB. They are transported through
the CRDB and stored in the UBC Storage Pad.

The CRDB layout is shown on Figure 3.3-8, Cylinder Receipt and Dispatch Building First Floor,
and Figure 3.3-9, Cylinder Receipt and Dispatch BuildingSecond Floor. The UF6 Feed cylinder
delivery and storage requirements are presented in Table 3.4-19, UF6 Feed Cylinder Delivery
and Storage Requirements.

3.4.11.1.1 Description

LBDCR-(See SAR § 12.1.2.9.2) The majority of the floor area in the CRDB is used as a storage or I 10-0033

staging area for feed and product cylinders. The cylinders are placed on concrete saddles to
stabilize them while they are stored in this area. Different size saddles are provided for 48-in
and 30-in cylinders. The cylinders are positioned such that access is possible from an overhead
crane.

Trucks arrive at the building carrying feed cylinders, empty UBC or product cylinders, and enter
through the main vehicle loading bay. This bay is equipped with vehicle access platforms that
aid with cylinder loading and unloading operations.

Unloaded trucks either leave the site or remain in a staging area adjacent to the CRDB. Trucks

in this staging area await cylinders that are to be shipped from the site.

3.4.11.1.2 Equipment

The following equipment is used for cylinder handling in the CRDB.

A. Vehicle Loading And Unloading PlaffomArea LBDCR-

10-0033

(See SAR - 12.1.2.9.3 A.)The vehicle loading and unloading platforms are located adjacent to

the main transport vehicle access doorways. These platforms provide a safe method of transfer
to the vehicle trailer while loading and unloading activities are in progress. Cylinders will be
stored a minimum of one meter from the vehicle platform to eliminate the fire hazard associated
with trucks in the CRDB.

B. Double Girder Bridge Cranes.

(See SAR § 12.1.2.9.3 B.)Three double girder bridge cranes handle the cylinders in the CRDB. LBDCR-

The cranes travel across two sets of rails. The west pair of rails supports two bridge cranes that 10-0033

can traverse the entire length of the CRDB. One bridge crane is supported by the east pair of
rails and this can traverse the east half of the CRDB north of the Bunkered Area. They are
operated by an automated control system and equipped with remotely operated grabs. Each LBDCR-

hoist has a maximum lift of 9.75 m (32&.6 ft). Crane movement requirements are presented in 10-0001
Table 3.4-20, Crane Movement Requirements. The minimum lift is based upon the following
data:
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" Floor to top height of a vehicle mounted ISO container 4.1 m (13.4 ft)

" Lift clearance between ISO container and underside of cylinder 0.6 m (2 ft)

" Typical length of a universal cylinder grab (including fixing) 2.0 m (6.6 ft)

" Allowance for unknown effect of a 48-in cylinder overpack 1.0 m (3.25 ft)

" Total 7.9 m (25.9 ft)

The crane specifications are as follows:

" West Span 18.75 m (61.5 ft)

" East Span 20.1 m (66 ft)

" Capacity 20 MT (44,100 Ib)

* Hoist lift height 9.75 m (32 ft)

" Hoist lift speed (Variable Frequency Drive (VFD)) 6 m/min (20 ft/min)

" Travel length (for 2 West side cranes) 231.2 m (758.5 ft)

" Travel length (for East side crane) 58.7 m (192.5 ft)

* Bridge travel speed (VFD) 45.7 m/min (150 ft/min)

* Brake type Direct Current Disc

ISO containers are International Organization for Standardization Series 1 freight containers
that are supplied in accordance with the ISO 668 Standard. These containers are used for
intercontinental shipping. They are 2,438 mm (8 ft) wide and are available in a variety of
heights ranging from 2,438 mm (8 ft) to 2,896 mm (9.5 ft).

C. Scales.

(See SAR 4 12.1.2.9.3 C.) Each cylinder that enters or exits the CRDB is weighed. Weigh 10-0033
scales capable of weighing a load of 17 MT (37,500 Ib) and capable of accepting a load of 20
MT (44,100 Ib) are required on each end of the CRDB, One set of scales is utilized in the area
adjacent to the cylinder truck loading/unloading bay. Another scale is located in the south
portion of the CRD adjacent to the rail transporter. The scales are capable of weighing to a
tolerance of ±2.5 kg (±5.5 Ib). The scales have a reader and printout facilities.

D. Flatbed Trucks And Rail Transporters.
LBDCR-

(See SAR § 12.1.2.9.3 D.)After processing, the cylinders are transported between the CRDB, 10-0033
the UF6 Handling Areas, and the UBC Storage Pad via flatbed trucks. A double girder Gantry
crane is used to manage the cylinders in the UBC Storage Pad.

3.4.11.1.3 Cylinder Specifications

Cylinders stored and handled in the CRDB vary in size and weight from 30B cylinders to 48Y
cylinders. The cylinders have the following characteristics:

30B Cylinder
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Weight of UF6

Gross cylinder weight

Diameter

Length

48Y Cylinder

Weight of UF6

Gross cylinder weight

Diameter

Length

2,277 kg

2,912 kg

762 mm

(5,020 Ibs)

(6,420 Ibs)

(2.5 ft)

2,070 mm (6.8 ft)

12,501 kg

14,860 kg

1,232 mm

(27,560 lbs)

(32,761 Ibs)

(4.08 ft)

3,728 mm (12.25 ft)

3.4.11.1.4 CRDB Storage and Processing Areas

(See SAR § 12.1.2.9.4) Cylinder storage and processing areas are shown on Figure 3.3-8,
Cylinder Receipt and Dispatch Building First Floor, and on Figure 3.3-9, Cylinder Receipt and
Dispatch BuildingSecond Floor.

LBDCR-
10-0033

The CRDB accommodates the following approximate areas:

Site vehicle access/loading bays (2 ea.) 400 m2 (each)

Preparation Area/Marshalling/
Weighing Area

Cylinder Storage Area (usable area)

Cylinder Transporting and Stillage Area

715 m2

1,942 m2

603 m2

(4,306 ft2) (each)

(7,700 ft2)

(20,900 ft2)

(6,500 ft2)

3.4.11.1.4.1 Cylinder Storage Area

Feed material and product material is stored under vacuum in corrosion resistant Type 48Y and
Type 30B cylinders, respectively. The CRDB provides enough space to store about 320
cylinders and overpacks in this 20,900 ft2 (1,942 m2) area, depending on the types of cylinders
stored. If overpacks are stored elsewhere in the CRDB, this area can store approximately 210
each 48Y cylinders and 110 each 30B cylinders. These cylinders can be stored without
providing room for cylinder maintenance because they are only in temporary storage.

Page 3.4-94 Revision 15
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3.4.11.2.2 Cylinder Transport Between the CRDB and the UF6 Handling Areas

A rail system extends between the CRDB and all of the UF6 Handling Areas. The rail has two
independent rail transporters. Each of the transporters has a drawbridge that links the
transporter to the appropriate station or adjoining transporter. The UF6 rail transporters are
depicted in Figure 3.4-21, Rail Transporter Area Equipment Drawing. Its function is the transfer
of cylinders to the appropriate Product Blending System Donor Station, Product Blending
System Receiver Station, Product Liquid Sampling Autoclave, Solid Feed Station, Product Low
Temperature Take-off Station, Tails Low Temperature Take-off Station or Feed Purification Low
Temperature Take-off Station.

Cylinders are empty product, product, empty feed, feed, empty UBCs, UBCs or semi-finished
product cylinders. Each of the transporters may be battery powered or fed by an electric feeder
embedded in the concrete.

3.4.11.2.3 Cylinder Transport to Support Centrifuge Test Facility Hot Acceptance
Testing Feed Material Initial Fill

NEF Centrifuge Test Facility (CTF) Hot Acceptance Testing (HAT) feed vessel initial fill will
precede CRDB completion by several months. Accordingly, transport truck delivery and
receiving of the initial feed material 30B cylinders will be accomplished at the Centrifuge
Assembly Building (CAB). The initial fill material will be delivered in one or more 30B cylinders.
Shipment of UF6 in a 30B container requires a protective over pack when containing more than
11.3 kg. DOT PACKAGE DESIGN CERTIFICATE USAI041 1/H(U)-96, Revision 1 allows
shipment of containers without over pack protection provided no more than heel quantities (11.3
kg) of UF6 are within the container. Compliance with this certificate permits transport without fire
protective over packs.

Transport trucks(s) will be received and unloaded outside the CAB. The after receipt inspection,
the cylinders will be moved by diesel or battery powered mobile equipment into the CAB, placed
on suitable stillage and weighed.

After the CTF feed vessel initial charge is complete, the cylinder is removed from the CAB by
diesel or battery powered mobile equipment. The cylinder is reloaded onto the delivery truck to
retum to the supplier.

3.4.11.3 UBC Storage Pad

The NEF utilizes an area outside of the CRDB for storage of UBCs. The UBC Storage Pad is
used for storage of cylinders containing UF6 that is depleted in 235U. It is also used for the
storage of empty feed cylinders. Access to the cylinder storage pad is controlled and a fence is
provided so that only authorized vehicles may enter the

area. The tails storage requirements are presented in Table 3.4-21, UBC Storage System
Requirements.

3.4.11.3.1 Description

(See SAR 4 12.1.1.4) Space is allocated to provide storage of UBCs for 30 years of output from I LBDCR-

the facility. The uranium byproduct material is stored under vacuum in corrosion resistant Type 10-0033

48Y cylinders. Empty feed cylinders are also Type 48Y cylinders.
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3.4.12 References

Edition of Codes, Standards, NRC Documents, etc that are not listed below are given in Table
3.0-1.

L,•3.• ........... Analy R'eo, Louisiana E gY.Sei
December 1993. LBDCR-

10-0012

NRC, 1994. Safet Evaluation Report for the Claiborn EnrichmonAt Center, Hoerne, Louisiana-,
NUREG 1491, U.S. Nuclear Regulatory Commission, Januar; 1901-.

SA, 2001. Serco Assurance, ANSWERS Software Service, "Users Guide for Version 8
ANSWERS/MONK(98) 6," 1987-2001.
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LBDCR-
09-0110

LBDCR-
09-0110

Note 1: Each Vacuum Pump/Chemical Trap Set has the above chemical traps.

Number Per Cascade Hall 11

Capacity, m3/hr (cfm) [48 (28.3)

Type Chemical Adsorption I AdMo-iegM echanical

LBDCR-
09-0138

LBDCR-
ff.l n44
.- V I !V

ISA Summary Page 3.4-101 Revision 15

Page 429 of 2964



3.4 Process Descriptions

LBDCR-
09-0110
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Number Per Cascade Hall

Spare (Standby, Prep, Maintenance)

LBDCR-
09-0110

LBDCR-
LBt9":0 11 O
09-0110

Note 1: Each Vacuum Pump/Chemical Trap Set has the above chemical traps.

htrge Purgep., i: i
Operating Pressure, mbar (psia) < 1,000 (14.5)j
Gas Usage Intermittent flow in small quantities.

LBDCR-
09-0110

LBDCR-
09-0110
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LBDCR-
09-0110

LBDCR-
09-0110
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Table 3.4-10 Product Liquid Sampling System Design Basis

Copnn *2& :Numb~er Required
dotl anti

Product Liquid Sampling Systems 1
Product Liquid Sampling Autoclaves 4 (Nete-4-)3

Noe1: Three aulteckr'oc Support the curront plant capacit'; and tho forhcPpots tho planno
S1BM oxpancion and oporational floxibilit't

i

LBDCR-
10-0036

Q... .Q. .i~Y ... , Capacity RequlTements+, $, . + , z .
Product Cylinders Equivalent 9 week

+ . + . ..++ ,..+• Prc~oduc ,Liqu S!! ampling Autoclaves +. ... ..... ' ...

Design Pressure, bar absolute (psia) 12 (174) and Full Vacuum

Design Temperature, 0C ('F) 160 (320) (Pressure Vessel)
120 (248) (Seals, Instruments)

Autoclave Cooling Water, °C (0F) 16 (42.8)

ProductC'ylindel,

Cylinder Type 30B

Capacity UF6 , kg (Ib) 2,277 (5,021)

Sample Bottle Type 1s

Maximum Net Weight per bottle, kg (Ib) UF6  0.45 (0.99)

Minimum Volume per bottle, L (gal) 0.15 (0.04)
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Table 3.4-12 Contingency Dump System Design Basis

Syte Caact Pe-"cd Hall

Peak Dump Flow, kg/hr (Ib/hr) 38.1 (84.0)

Dump Capacity, kg (Ib) 15 (33.1)

Dump Time, hr 18

Type Sodium Fluoride Trap

Capacity UF6, kg (Ib) 100 (221)

LBDCR-
09-0110
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LOne of Two C acade Halls Shown)
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LBDCR-
10-0009
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Air Handling
CilOr Unit

LBOCR-
09-0110

LBDCR-
10-0009

-U

CD

4)

ISA Summary Page 3.4-133 Revision 15
ISA Summary Page 3.4-133 Revision 15



3.4 Process Descriptions

Ak HrAndvn
O~lef LUna

LBDCR-
09-0110

LBDCR-
10-0009

C,,
0 Figure 3.4-2 Process Flow Diagram UF6 Feed System
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LBDCR-
10-0009

"0

Figure 3.4-8 Cascade Process Scheme Equipment Drawing
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Process Servces Area

be Pwd Fd PuFtmp Train

LBDCR-
09-0110

LBDCR-
10-0009
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Cascade Hall Process Services ArEU

Product Feed PunOph TM"a
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0

AkniaAca

CabnHatrNe

ISA Summary 
Page 3.4-1~ 

Revision 15

ISA Summary Page 3.4-144 Revision 15



3.4 Process Descriptions
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Cascade Haid Proces Service Area
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Figure 3.4-11 Process Flow Diagram Tails Take-off System
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LBDCR-
10-0036

"0
0
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(D
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LBDCR-
10-0036

Figure 3.4-13 Process Flow Diagram Product Liquid Sampling System
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ROOTS Vacuum Pump

Alwu a Trap

- i-~--ELBDCR-

Alumna Trap 09-0110

LBDCR-
S•dng Vane 10-0009
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ROOTS Vacuum Pump

Acuted
Carbon and

AkxnIna Trap
Mbcxd Bed Trap

LBDCR-
09-0110

LBDCR-
10-0009

(D

0

Figure 3.4-15 Process Flow Diagram Contingency Dump System
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3.5 (See 4.3) Utility and Support Systems

3.5 (SEE-4.3)•-UTILITY AND SUPPORT SYSTEMS I LBDCR-
10-0033

Louisiana Energy Services' (LES) National Enrichment Facility (NEF) utility and support
systems are described in this section. The information provided for each system emphasizes
capacities, redundancies, and other provisions for coping with routine and non-routine events.

The National Enrichment Facility (NEF) consists of three Separations Building Modules (i.e.,
SBM1001, SBM1003, and SBM1005). Some of the utility and support systems are duplicated in
each Separations Building Module while other'systems serve the entire facility. Descriptions
and flow diagrams of duplicated systems presented in this section represent Separations
Building Module-1001 systems, which are generally identical in SBM 1003 and SBM1005. Any
differences are clearly indicated in the text and figures.

The system descriptions provided for each system include functional requirements, design
capacities, system interfaces, and descriptions of major components. In addition, operational
characteristics are discussed for both routine operations and non-routine operations.
Supporting information is provided in the form of flow diagrams to facilitate an understanding of
the system design.

Finally, safety considerations are described for each system. The calculated values of kf
provided in the following sections were obtained using the criticality code MONK8A (SA, 2001),
in conjunction with the JEF2.2 nuclear data library. All values of kff given in the following
sections are equal to k,1c + 3 ajcy with a safety limit of 0.95. The health and safety of the public LBDCR-
are protected such that a failure or inadvertent operation of any of the utility systems would not 10-0012
result in a release of hazardous quantities of chemicals or radiation. The basis for this
conclusion is presented in Section 3.7, General Types of Accident Sequences, and Section 3.8,
Items Relied on for Safety (IROFS).

Although many of the utility and support systems do not contain items relied on for safety,
appropriate design and operating features that enhance public safety, worker safety, and facility
reliability are provided for each system. Items relied on for safety, which are associated with
utility and support systems, are listed in Section 3.8, Items Relied On For Safety (IROFS). The
Codes and Standards generally applicable to the utility and support systems are listed in Table
3.5-1, Codes and Standards.

3.5.1 Building Ventilation

Note: The Heating Ventilation and Air Conditioning (HVAC) systems and Gaseous Effluent Vent
Systems (GEVS) for the NEF are undergoing redesign. After these design changes are finalized
the information in Section 3.5.1 (Building Ventilation),, Section 3.4.9 (Gaseous Effluent Vent
Systems), and other sections that reference GEVS will be revised accordingly.
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3.5.1.1.7 Technical Services Building (TSB) HVAC System

The TSB HVAC System maintains the room temperature in the building The TSB HVAC System
consists of six large rooftop air conditioning units and one large air conditioning unit placed on
the ground near the TSB. The system is supplemented with electric duct mounted heaters and
small air conditioning units. Twelve roof-mounted return/exhaust fans provide return airflow.
The Control Room, Central Alarm Station, Emergency Operations Center and associated areas
are cooled by two units, one of which is provided with diesel backed power for investment
protection. The HVAC system flow diagrams are shown in the following figures:

* Figure 3.5-5, Flow Diagram, TSB First Floor HVAC System

0 Figure 3.5-6, Flow Diagram, TSB Second Floor HVAC System

3.5.1.1.8 Centrifuge Assembly Building HVAC System

The Centrifuge Assembly Building (CAB) HVAC System maintains room temperature in the
Centrifuge Assembly Building.

All areas of the CAB are cooled using direct expansion (DX) roof-top mounted air conditioning
(NC) units. Each NC unit consist of an air intake and return air mixing section, a filter section,
an electric heating section and a supply fan. Dedicated return fans are not utilized. All A/C
units are fitted with digital controls and can be operated and monitored from a central control
station located inside the CAB. Each A/C unit can also be controlled manually using a local
microprocessor located inside the A/C unit on the roof.

The control system for the A/C units consists of a temperature sensor which controls loading of
the air conditioning compressors (cooling mode) or the electric heaters (heating mode). Digital
process sensors measure key HVAC parameters such as filter differential pressure, air flow and
air temperature. Certain parameters are alarmed and will be displayed at the central digital
control station, or in some cases, on the local microprocessor. For the NC units which supply
the Centrifuge Assembly Areas, additional controls are provided to ensure that sufficient outside
air is used to keep the Centrifuge Assembly Areas at a slightly positive pressure.

LBDCR-
The-Centrifuge Assembly Areas A and B are also-provided with air filtration units (AFUs). 10-009o
These units consist of a return air section, a filter section and a supply fan. The AFU units
operate in 100% recirculation mode to continuously filter the air in the Centrifuge Assembly
Areas. AFUs are fitted with High Efficiency Particulate Air (HEPA) filters.

All AFUs are fitted with digital controls and can be operated and monitored from a central
control station located inside the CAB. Each AFU can also be controlled manually using a local
microprocessor located inside the AFU on the roof. Digital process sensors measure key AFU
parameters such as filter differential pressure and air flow. Certain parameters are alarmed and
will be displayed at the central digital control station, or in some cases, on the local
microprocessor.

LBDCR-Air filtration for Centrifuge Assembly Area C is provided by the A/C units which serve this area. 10-0oo9
Separate AFUs for Centrifuge Assembly Area C are not provided.
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The Centrifuge Component Storage Area HVAC System consists of five A/C units. The system
flow diagram is shown on Figure 3.5-7, Flow Diagram CAB Centrifuge Component Storage
Area, Assembled Centrifuge Storage Area and Server Room HVAC Systems.

One 100% A/C unit supplies conditioned air to the Centrifuge Staging Area and the West
Electrical Room. Four 50% A/C units supply conditioned air to the Centrifuge Component
Storage Area and the East Electrical Room.

The Centrifuge Test and Post Mortem Areas HVAC System consists of one 100% capacity NC
unit and one 100% capacity exhaust fan with a special filter unit. The system serves the
Centrifuge Test and Post MortemAreas. The Centrifuge Test and Post Mortem Exhaust
Filtration System continuously filters exhaust air through an owner specified filter arrangement
and discharges to the exhaust stack. This system is designed to operate in a once-through
configuration. The description of this system is provided in Section 3.4.10.3, Centrifuge Test
and Post Mortem Facilities Exhaust Filtration System.

The Office Area HVAC System consists of one, 100% capacity A/C. A minimum of 10%
outside air is provided for ventilation. The system serves the offices, canteen, change areas, the
Inspection and Test Lab, the Maintenance Area, the Air Compressor Room and entrance areas.
The system flow diagram is shown on Figure 3.5-18, Flow Diagram, CAB Offices and
Miscellaneous Rooms, HVAC System.

-.a.h CGotifuge Assembly Area (North and South) ,VAC systomThe HVAC system for
LAssembly Areas A and B consists of three 50% capacity A/C units and five L0DCR-CentrifuqeAsml ra n osssoftre5%cpct Cuisadfe 10-o009

recirculation AFUs. The HVAC system for Centrifuqe Assembly Area C consists of five 50%
capacity A/C units which also provide a filterinq function. As protection of CAB investments
(centrifuges and equipment) against the deleterious effects of airborne contaminants, the
Centrifuge Assembly Areas will meet 14644-1 Class 8 (operational state) clean room
requirements. The North C-e rifuge Aessmbly Arca is Centrifuge Assembly Area A and C are 10-0D09

maintained at a positive pressure Wwith respect to the outside and adjacent airlocks. AF-IJ
.... • of Pro filters, medium* ... ic•in.y filter., HEPA filters, and fans provided to continuously
filter the Assembly A.oa arfirt to cleanliness levol as deScribed above'. The system flow diagram is
shown on Figure 3.5-9, Sheets 1 and 2 Flow Diagram Centrifuge Assembly Area, HVAC
System.

The Computer Server Rooms HVAC consist of three, 100% capacity A/C units. This
subsystem is designed to operate in a recirculation configuration and is shown on Figure 3.5-
15A.

Spaces in the CAB are maintained within the applicable environmental design conditions by the
CAB HVAC systems. Parameters such as air temperature, relative humidity and ambient
pressure are automatically monitored and controlled.

3.5.1.1.9 Cylinder Receipt and Dispatch Building Heating and Ventilation System

The Cylinder Receipt and Dispatch Building (CRDB) Heating and Ventilating System maintains
room temperature in the CRDB. The HVAC system consists of ten 10% capacity AHU's and ten
10% capacity return/exhaust fans. The system components are shown on Figures 3.5-10 and
3.5-11.
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The Mechanical Room and Air Compressor Area are air conditioned and heated by two split-
system 100% capacity air conditioning units (ACUs). The system serving the Stand-by Diesel
Generator Room does not maintain conditions when generators are running. Cooling is
provided for the Electrical Rooms supporting the Standby Diesel Generators during loss of
normal power. Each Diesel Generator Electrical Room is provided with one split type air
conditioning unit powered by the corresponding Diesel Generator. The other Electrical Rooms
are air conditioned and heated by three split-system 50% capacity ACUs. Combustion air and
cooling air is provided to each Standby Diesel Generator room by screened and missile
protected automatic inlet air louvers. The system components are shown on Figure 3.5-12,
Flow Diagram Central Utilities Building HVAC System.

The environmental control parameters for the CUB HVAC System are provided below:

Centrifuge Cooling Water Area, Electrical Rooms/Area, Stand-by Diesel Generator Rooms, Air
Compressor Area, and Battery Rooms:

Room Temperature 32°C (90°F) max/18.30C (650F) min
Relative Humidity No Control

The ventilation system for the CUB Area is designed to maintain the CUB Area at neutral
pressure by balancing the supply flow rate with leakage and exhaust.

3.5.1.2 Major Components

The major components for each ventilation system are detailed above in Section 3.5.1.1,
System Description.

3.5.1.3 System Interfaces

HVAC systems interface with the utility systems listed below.

A. The Compressed Air System provides instrument air to pneumatic control components.

B. The Electrical System provides electrical power to HVAC system components. Split-
system ACUs are provided to cool support equipment for each Standby Diesel
Generators. These units receive backup power from the respective SDG.

C. The Plant Control System provides limited monitoring for the HVAC system.

3.5.1.4 Operational Characteristics

With the exception of the CAB, the HVAC systems are operated from local control panels or as
in the CAB from a central control panel. Group alarms and system status are provided in the
Control Room. The HVAC systems are balanced to ensure that neutral, slightly positive or
slightly negative pressure is maintained depending on the specific area. Control of the CAB
HVAC Systems are described in Section 3.5.1.1.89. LBDCR-

10-0009
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3.5.2.5 Safety Considerations

Failure of the Electrical System will not endanger the health and safety of the public.
Nevertheless, redundancy is provided in the system for reliability and to provide for investment
protection.

The Electrical System is designed to minimize the combustible content of the equipment and the
wiring. Transformers are dry type, and wiring is low flammability rated.

3.5.3 Compressed Air System

3.5.3.1 System Description

The Compressed Air System provides "instrument air quality" compressed air at 7 barg (102
psig) for use in instruments, controls, and equipment in the Separations Building, CUB, CRDB,
and TSB. Additional, smaller compressors are located in the CAB to provide compressed air to
specific equipment within these buildings. Compressed air is used to actuate pneumatic
instruments and control valves, to operate pneumatic tools and for maintenance activities.

The system consists of two, packaged, air-cooled compressed air units; two air filter/dryer units;
two instrument air receivers; and associated instrumentation and distribution piping. The
system is illustrated in Figure 3.5-14, Process Flow Diagram Compressed Air System, Sheet 1
and Process Flow Diagram, Compressed Air Distribution, Sheet 2. The functional requirements
of the Compressed Air System are provided in Table 3.5-2, Compressed Air System Design
Parameters. The major components of the Compressed Air System are located in the Air
Compressor Room of the Central Utilities Building (See Figure 3.3-12).

The compressor is cooled by filtered outside air. Process air is taken from inside the building,
filtered, compressed, and cooled prior to drying. A filter/dryer unit removes moisture and
particulates to meet instrument air specifications. Two instrument air receivers act as surge
vessels and provide a reserve supply of air in the event of an upset condition.

The instrument air operating pressure is established to meet the air supply pressure required to
operate UF 6 valves. System surge capacity is based on supplying instrument air to all Valves in
UF6 service for six operational cycles within a period of one minute at a supply pressure of 7
barg (102 psig). Service to plant air users and HVAC instruments is discontinued during
operational upsets.

The CAB Compressed Air System provides "instrument air quality" compressed air for use in
instruments, controls, and equipment in the CAB. The . .mpres..d air supply for the CAB3 has a LBDCR-

e Oi,,-c ,t'i-le6S Steel ,,-,,,-r (o .oac -air , ,mproc, or. 10-0009

3.5.3.2 Major Components

The major components and design parameters are listed below.

A. Air compressor packaged units
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There are two air compressor packaged units each sized to provide the total amount of plant
and instrument air required in the Separations Building Module, Central Utilities Building, and
other buildings. Each packaged unit consists of an air compressor, inlet air filter/silencer,
precooler, aftercooler, intercooler, moisture separators (after each cooler), and an oil separator.

B. Air filter/dryer units

There are two air filter/dryer units each sized to dry and filter the design quantity of compressed
air to -40°C (-40°F) dewpoint. The duplex dryer is designed to provide continuous service and
automatic regeneration. Each unit consists of an air prefilter, desiccant dryer, and an air
afterfilter.

C. Instrument air receivers

There are two instrument air receivers each sized to provide the design quantity of instrument
air to process valve operators at the required supply pressure for six operational cycles within a
period of one minute after failure of both air compressors.

D. Breathing Air Compressor (CRDB)

This compressor train provides CGS grade D quality breathing air to personnel in various CRDB
areas. This compressor has no backup. The compressor will be equipped with associated filters,
coolers and appurtenances.

E. After Cooler (trim cooler for CUB compressors)

There are two aftercoolers provided, on for each CUB compressor discharge. These are trim
coolers (separate from the packaged aftercoolers) designed to cool the compressed air to
approximately 100 OF at the maximum discharge and room temperature/relative humidity.
These coolers are not required for operation but provide additional margin for extreme high
temperature conditions.

F. CAB Air Compressor Packages Units

ThOra 0m twoP orpreo .* pý ackoged units each 6iZed 4P ý fproi 0 orm~al. plant aRnd, iictrumontAr
.ir.d in the CAB. Each pac.kaged unit on.. ot cIhere are two compressor rooms located
in the CAB. One compressor room located in the second floor of the Office Area supplies the LBDCR-
maiority of the CAB air systems. A separate compressor room is located on the South side of 10-0009
the CAB and primarily serves Centrifuge Assembly Area C. Each compressor room contains
two packaged air compressor units consisting of an air compressor, inlet air filter/silencer, after-
cooler, moisture separators, and an oil separator.

G. CAB Air Filter/Dryer Units

There-aFeEach CAB compressor room contains two air filter/dryer units each sized to dry and LBDCR-
filter the design quality of compressed air to -40°C (-400F) dew point. The duplex dryer is 10-0009

designed to provide continuous service and automatic regeneration. Each unit consists of an air
pre-filter, desiccant dryer, and an air after-filter.

H. CAB Instrument Air Receivers
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SLBDCR-

There -iEach CAB compressor room contains one instrument air receiver sized to provide the 10-0009
design quality of instrument air to the CAB.

3.5.3.3 System Interfaces

The compressed air system interfaces with the following facility systems.

A. The HVAC System supplies cooling air to the air compressor package units

B. The Electrical System supplies power to operate the compressor motors, dryer, heater,
lighting, and instrumentation.

C. The Standby Diesel Generator System supplies power to the compressor package units
in case of primary power interruption.

3.5.3.4 Operational Characteristics

The CUB Compressed Air System is normally operating and is designed to provide
uninterrupted operation. The CAB air compressors are not supplied with standby power.

3.5.3.4.1 Routine Operation

The Compressed Air System is designed to provide a reliable and continuous supply of
compressed air for plant and instrument use. During normal operation, both compressors
operate at partial load. The system is designed to automatically respond to changes in
instrument air demand by adjustment of compressor operating capacity. The functional
requirements of the Compressed Air System are provided in Table 3.5-2.

At design conditions, outside air provides the cooling air while room air, separate from the
cooling air flow, is drawn through the compressor inlet air filter/silencer. Actual rate of air intake
depends on system air demand and is adjusted by the packaged unit capacity controller. The
inlet air is, compressed with a rotary screw compressor, and cooled prior to drying in the system
filterldryer unit. Condensed water vapor is collected in moisture separators associated with the
compressed air aftercooler. The compressor package unit will contain an oil separator to
assure oil-free instrument air. An air cooled trim cooler is provided downstream of the air
compressor discharge for additional temperature margin during extreme hot weather conditions.

The compressed air is prefiltered and dried in a duplex self-regenerating desiccant dryer to a
dew point of -40 0C (-40"F) and is again filtered to prevent desiccant carryover. The flow of
dried instrument air is split between two instrument air receivers. Critical and non-critical
instrument air is distributed through ring headers in each Separations Building Module'at 13
barg (188.5 psig) pressure. Pressure regulating valves in each Separations Building Module
reduce the operating pressure to 7 barg (102 psig) for distribution to users.

3.5.3.4.2 Non-Routine Operation

The Compressed Air System is designed with equipment redundancy to ensure continuous
operation. If mechanical repairs are required on an air compressor packaged unit, the unit is
isolated and the other unit continues to operate. The drying unit also has a spare, and one unit
may be isolated to perform maintenance, repairs, or desiccant replacement during normal
operation.
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3.5.4.1.2 Major Components

The Process Water System consists of two backflow preventers, one electric water heater,
associated piping, valves, and instrumentation. The system also includes three 946350 L
(250000 gal) storage tanks. One Process Water Storage Tank provides the normal supply to
the Process Water system. Two Fire and Process Water Storage Tanks are capable of
supplying the Process Water system if the Process Water Storage tank is unavailable. -The
bottom of each Fire and Process Water Storage Tank is used for fire water storage. The piping
is connected so that it is impossible to use dedicated fire water for process water. Additional
equipment includes one process water pump with a 100% spare and associated piping, valves,
and instrumentation.

3.5.4.1.3 System Interfaces

The Process Water System interfaces with the following systems.

A. The Process Water System provides initi.l fll ,nd m-,.., water to the Centrifuge
Cooling Water Systems after being processed by a water purification system-"a ,t^e-91 LBDCR-

Wator Supply and Di-tr-butioR SyStSto. 10-0018

B. The Process Water System provides initial fill and ,makeup water to the standby diesel
generator cooling systems after beinq processed by a water purification system.

C. The Process Water System supplies the Decontamination System, the Liquid Effluent
Collection and Treatment System (general washdown and tank flushing), various wash-
down areas, and yard and construction services.

D. The Electrical System provides power for the electric water heaters.

3.5.4.1.4 Operational Characteristics

A major piping failure in the Process Water System would not affect essential services. The
Centrifuge Cooling Water System and the Fire Water System have sufficient storage capacity to
perform basic-functions without receiving makeup water from the city water system for up to 48
hours.

3.5.4.1.5 Safety Considerations

Failure of this system does not endanger the health and safety of the plant personnel or the
public. A sufficient storage capacity is provided for all essential users such that failure of the
Process Water System would not affect the performance of essential services over a
reasonable period of time.

3.5.4.2 Potable Water System

3.5.4.2.1 System Description

The Potable Water System provides potable quality water from a reliable water source to users
throughout the facility.
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3.5 (See 4.3) Utility and Support Systems ......
A .

3.5A.4.3c 4.3 D.) Omeonied wateF 5upply and Distrlibution Systemo . w

DeoRonzod (DI) Wator is, producad on site. A single Dl Water Supply and DiStribution Systom
prodteS 1 .t-r D.to thContrtifugo Cooling Water Distribun Syst"m of vach Separation
Bui,,ldn Module, to the laborto;r, , to the Liquid ,Efflunrt Collec-tion and Tr-eatment System
areas, and to the Decentamination Workshop aroa in the CRDB.

3.5.1 .2.6Systeom D8scription

A Gingle DI Water Supply and Distributio System, is !ocatoed inthe CUB9. The, syctem consist
of ra' ''atr sppl tak, Dlwatr sorag t;aFk;- lupjYply pump,..WtOF purtikatipn 6ystem;,

andasscitedpipngAn instrumnentation. This euimn sores each Separations Buildin
Module and the Dl water u-sers in the CRDB. The D6 Water Make up System operates en an
intermi.lont basis, while the 0D Water DiStdbuti,. System operates continu.usly. The system

flew diarami shown on Figure 3.5 16, Proeses Flow Diagram, D! Water Supply an
Distribution System;. The functiona reureets Of the D! Water Supply and Distributo

Systm ae povided in Table 3.5 4, Deionized Water Supply and DiStribution SystemI Desig

3.5.1.2.7Major Components

The D• water system .ens.sts of a Raw. W-At.cr Storage t•nk (1893 L or 500 gal ,.ni. ..mu),
supply PUMPS, Water pu;icatien systern, a D, Water Sterage Tank (1993 L Or 500 gal

miniu), associated piping, valves, and isrmnain

3.5.4.2.8pystem InteCahes

The DI WAIterSplAn Distribution System intefaGe-s with the floigpat SYstMS.

A. T-heProcess Water SystemA suppie maep water for the Dl W.ater Su-6pply SystemA.

B. The D! W~ater Supply and DiStribution SystemA provides-6 fill and- make Up Waqter to the
Centrfu9ge Coling W~ater Distribution Systems, laboratories6, and the liquid efflu ent
systems

C. The Electrical System provides power to operate the PUMP, uiltraviolet StoriliZeoG,
lighting@, and isrmnaini the D! Waeter Supply and Distribution System.

D. The ComRpressed Air System supplies instrumenRt alir to actuate instruments and control
valves in the DI Water Supply and IDistribto System*.

An additfional incaeof this system is with the outside supplier of the replaceable deiGniZor
vesrsels-. The deienizers are delivered by truck ar. requirad.

3.5.1 .2.90peratieinal ChararmerFi~tics

The Dl Water Supply and Distribution S stem oereates inte-rmilonte-vC for the m~ake up systemF

LBDCR-
10-0033

LBDCR-
10-0018

LBDCR-
10-0018

and the disr•ibution system operates centinueusly to- fl11 and -.Make up D! wae to W the expansien
vessels i- the Centrifuge Cooling Watr [D)istibution System, and to the ,therusr,•ow,-,f D, wate• .
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3.5.4.2.9. 1 Re utinp SOeratien

The Pro-ese WateFrsystem supplies make up to the D! water system raw water petoage tank.
W..ater- from the Raw WUate Tank is pumped to the Water Purification System and to tha Dl water
storago tank. D! water is pumped firom the.DI water storage tank to the loop eer-ving the
Centrifuger Cooling Water D*stribUtiOR SystemR eXpansion RVessel in the SBMS. The Oinet cOnto
ValVe for the expansion tank is automaticallY opened and closed by a signal 4from a level Gento
OR the Centrifuge Cooeling W-aterf Distri-bution System epnonvssels.

The supply of Di water .fr. the anion doioniZor i S ... men ,itird and....-.." alaroed for specifct
conductivity, alerting the plant . taff of the need to replas. the cation ano vesels.I

3.5.4.2.9.2 Non ru tie Operatin•

The f5olowing non routine opeations are considered:

A. m1ty D( water sta tank. A low.level shutdoWn rWitch on the storage tank proty
the Dl water- loep supply putp frm thi d otndition.

6. D! water 19eD ruDDIY Dump dir:charee line and minimum flow line isolated. The pump
j could be oraintenin a bleoked in cenditing that cugld result in pump damage. AR
oerfator Wondt be aleed to this condition when th loOP supply flow rate fails toep meeot
design foW GciondtioAns

C.Dl water StOEICee tank 'ee~' eIontraI signal failure. This could result ini contin~ued make-up
water flow to the D! water storage tank Afte the tank lovel is established. Ifthe inet
control valve is- not dosed, make Up Water Will spill out of the tank overfiw.

This could re-sulIt iR cotiuedrfRU6 make up water floWto aCnifGe Cooing Water
Distribution System expaso v 4se after the vesslqF level is established. if the'inlet
control valve is not4 closed, D! water Will spill out of the; veseloero.

T-he Dl IWate Supply and Distribu6tion System does n~et have cdundant com;ponents Or a

3.5.4.24.lSafety ConcGiderfatoionRý

F~ailure of the D! Water Supply and Distribution System does ne! endanger the health and safety
of the plant personnel Or the public.

3.5. 4. 3-Noat-1 "d

3.5.5 Cooling Water Systems

3.5.5.1 (See-Se A S1...43& Centrifuge Cooling Water System

The Centrifuge Cooling Water System (COWS) provides cooling water to the centrifuge cooling
jacket coils, thus maintaining the required centrifuge operating temperatures necessary for
efficient isotope separation.

LBDCR-
10-0018

LBOCR-
10-0033

LBDCR-
10-0033
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B. The Compressed Air System supplies instrument air to actuate the cooling tower water
system control valves and instruments.

C. The Process Water System supplies makeup water to the centrifuge cooling tower water
basins.

D. The DI WahteProcess Water System, after being processed by a water purification
system, supplies makeup water to the Centrifuge Cooling Water System.

E. The Electrical System supplies power to operate the air cooled chillers, cooling towers,
primary and secondary water pumps, condenser water pumps, lighting, and
instrumentation.

F. Supplemental cooling will be supplied to augment the normal cooling water from the
towers during extreme hot weather conditions.

3.5.5.1.4 Operational Characteristics

During normal operation, the Centrifuge Cooling Water System provides a continuous supply of
cooling tower water to process centrifuge users. The temperature4 of the cooling tower water is
maintained at 28.0°C (82.5°F).

LBDCR-
10-0018

3.5.5.1.4.1 Routine Operation

The cooling tower water supply temperature is maintained at 28.0°C (82.5 0F). Multiple towers
are provided to accommodate fluctuating process cooling loads. In addition, a heat exchanger
cooled by two air cooled chillers is available to provide additional cooling during periods of peak
heat loads.

3.5.5.1.4.2 Non-routine Operation

The Centrifuge Cooling Water System is designed with redundancy to provide maximum
reliability. The consequences of potential failure modes are discussed below.
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The primary functional requirement of the Centrifuge Cooling Water Distribution System is to
provide a heat sink for the heat load produced by centrifuges in each Separations Building
Module. Additionally, since the plant will be brought online incrementally the cooling towers
may not be utilized for First Cascade Online. A bypass line has been installed to isolate the
cooling towers at this point and allowing the chiller units associated With the Centrifuge Cooling
Water System to provide the initial cooling. When the cooling towers become available or the
heat load of the enrichment plant is high enough so that the cooling towers will be necessary the
Centrifuge Cooling Water System will be lined up to direct flow through the cooling towers.

CCWS initial fill may be accomplished by using an outside source via, tanker truck rather than
DI system. Hose connection with 6" isolation valve is provided for this purpose. The system is
normally filled with DI water from the DQ Wator DiSctribu.tina water purification System. LBDCR-

1 10-0018
3.5.5.2.2 Major Components

A. Cascade circulation pumps. The cascade circulation pumps are sized to provide
sufficient flow to each cascade to meet heat removal requirements.

Materials of construction are selected to be compatible with the highly corrosive DI water and
with the aluminum cascade cooling coils.

3.5.5.2.3 System Interfaces

The Centrifuge Cooling Water Distribution System interfaces with the following plant systems:

A. Centrifuge cooling water is supplied to the Cascades.

B. The Centrifuge Cooling Water System supplies process cooling water used to cool the
Centrifuge Cooling Water Distribution System.

C. The Dl Water Supply and DictributionProcess Water System, after being processed by a LBDCR-
water purification system, supplies make up DI water to the Centrifuge Cooling Water 10-0018
Distribution System.

D. The Compressed Air System supplies instrument air to actuate instruments and control
valves in the Centrifuge Cooling Water Distribution System.

E. The Electrical System provides power to operate cascade circulation pumps and
instrumentation.

3.5.5.2.4 Operating Characteristics

This system operates continuously and is designed to provide highly reliable operation. In the
event the UF6 flow through a centrifuge or cascade is interrupted, the Centrifuge Cooling Water
Distribution System continues operating without need for shutdown.

3.5.5.2.4.1 Routine Operation

This system is designed to provide high reliability and operate continuously to remove heat from
the centrifuges. The system operates within a tightly controlled temperature range.
Temperatures are closely regulated to ensure the efficiency of isotope separation.

The flow is split evenly between the two cascade halls in each Separations Building Module,
and then again among the centrifuge cascades in each cascade hall.
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Centrifuge Assembly Building Nitrogen package unit. The liquid nitrogen storage tank (Vertical,
double walled 22712 L (6000 gal)) is sized to supply at least 30 days of nitrogen without refill
based on normal operating conditions. The unit consist of the following components:

Distribution Piping. Vacuum insulated cryogenic piping is used for the liquid transfer lines.

Gaseous nitrogen lines ,are fabricated from carbon steel or copper.

3.5.11.3 System Interfaces

The Nitrogen System interfaces with the following plant systems.

A. The Cascade System uses gaseous nitrogen for blanketing centrifuges and cascades during
construction. Liquid nitrogen is supplied to mobile pump sets.

B. The UF6 Feed System uses gaseous nitrogen to blanket the insulation box at the UF6 cold
trap unit and purge distribution piping at the feed cylinders.

C. The Product Take-off System uses gaseous nitrogen to blanket the insulation box at the UF6
cold trap unit and purge distribution piping at the product cylinders.

D. The Tails Take-off System uses gaseous nitrogen to purge distribution piping at the Uranium
Byproduct Cylinders (UBCs).

E. The Product Liquid Sampling System uses gaseous nitrogen to purge the sample manifold
in each Product Liquid Sampling Autoclave. The Product Liquid Sampling Autoclaves are
also pressurized with gaseous nitrogen.

F. Nitrogen is also used for purging in pump replacement operations and in other
miscellaneous process gas system maintenance operations, e.g. valve replacement.

G. The Electrical System provides power to the instrumentation in the Nitrogen System.

- T-h,* Dl wt , t,.•w4• g- tn, ucos nitrogen f-r kin- . LBDCR-
10-0018

kH.The cylinder pressure test and pump out system in the ventilated room of the CRDB uses
gaseous nitrogen for testing and purging.

J4. The Mass Spectrometry, Environmental Monitoring and Chemical Labs use gaseous
nitrogen.

4.J. Nitrogen is used within the Centrifuge Assembly Building during assembly, testing, and
purging of centrifuges.

3.5.11.4 Operational Characteristics

The Nitrogen System is designed to supply liquid and gaseous nitrogen on demand.
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3.5.11.4.1 Routine Operation

Liquid nitrogen is delivered to the four outside liquid nitrogen storage tanks by truck. Liquid
nitrogen is transferred from the outside storage tanks through vendor-supplied double wall
vacuum insulated cryogenic piping to one dispensing station located outside of the Separations
Building, and one each for the TSB/CRDB and CAB. Portable Dewars are filled at the
dispensing station and are used to transport the liquid nitrogen to the points of use. Gaseous
nitrogen is generated by vaporizing liquid nitrogen through an ambient air vaporizer. Two
vaporizers are provided to assure continued production of gaseous nitrogen when one vaporizer
is being defrosted. A pressure regulator prevents storage tank over-pressure by releasing tank
boil-off nitrogen to the gaseous nitrogen distribution piping. A pressure build-up coil maintains
nitrogen storage tank pressure for transfer of liquid nitrogen.

Storage tank back pressure control valves vent excess nitrogen to the atmosphere in the event
that tank boil off rate exceeds nitrogen consumption. Safety relief valves are provided to protect
against tank over-pressurization. Relief valves are also provided in the distribution piping.

Switching valves divert liquid nitrogen to spare vaporizers during defrost cycles, and a manual
valve is provided at the liquid nitrogen dispensing station for filling Dewars.

Pressure regulating valves in gaseous nitrogen supply lines maintain distribution pressure.
There are four subsystems designed to distribute gaseous nitrogen. The distribution is; shown
on Figure 3.5-19.

3.5.11.4.2 Non-routine Operation

A. Equipment Failure. This system is not considered critical to facility operation and spare
components are not installed. Dual vaporizers permit continuous production of gaseous
nitrogen and provide some redundancy in the event of failure of one of the vaporizers. A
small inventory of liquid nitrogen is available from the Dewars in the event of an
interruption of the liquid nitrogen transfer line. The four tanks add redundancy.

B. Instrument Failure. Instrument failure may lead to over-pressurization of the liquid
nitrogen storage vessel. A pressure relief valve is provided on the tank to protect
against over-pressurizing the tank.

C. Instrument Air Failure. Instrument air failure does not affect this system.

D. Instrument Failure. Instrument failure of system or header regulators could cause
overpressurization of the gaseous system. Multiple relief valves are provided to protect
against overpressure.

3.5.11.5 Safety Considerations

Failure of this system will not endanger the health and safety of the plant personnel or the
public.

3.5.12 (See-4.3-LQLiquid Effluent Collection and Treatment System LBDCR-

10-0033
Various types of aqueous and non-aqueous liquid wastes are generated in the facility. These
effluents may be contaminated, potentially contaminated with low amounts of contamination, or
non-contaminated.
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A. Decontamination Workshop. The spent citric acid waste and the spent degreaser water are
pumped from this system to their respective tanks in the Liquid Effluent Collection and
Treatment Room. Small amounts of floor washings from this area are also collected in the
Miscellaneous Effluent Collection Tank.

B. Compressed Air System. This system provides air for any diaphragm pumps that may be
used in the Liquid Effluent Collection and Treatment System in addition to any requirements
for instrumentation or pneumatic controls in the room.

C. rOoni;o-d Wter- SUP.l. Dietrbut-onProcess Water System. TheAfter being processed by a LBDCR-
water purification system, the DI water is used for rinsing out the tanks and pumps in the 10-0018
system to prevent potential sludge build-ups.

D. Solid Waste Collection System. Solid waste from the filter press, centrifuge, and evaporator
is collected in containers. This tank collects and handles other solid wastes, such as cloths
and rags, and ensures that it is disposed of offsite appropriately.

E. Separations Building. Small amounts of floor washings and miscellaneous condensates
from this area are collected in the Miscellaneous Effluent Collection Tank.

F. Ventilated Room. Small amounts of floor washings from this area are collected in the
Miscellaneous Effluent Collection Tank.

G. Vacuum Pump Rebuild Workshop. Small amounts of floor washings from this area are
collected in the Miscellaneous Effluent Collection Tank.

H. UF6 Handling Area. This area of the facility containing UF6 has small amounts of floor
washings that are collected in the Miscellaneous Effluent Collection Tank.

I. Personnel Hand Wash and Shower Areas. Effluent water is generated from employees who
work in contaminated areas washing their hands and taking showers after dealing with
contaminated materials. This is not expected to be contaminated effluent.

J. Treated Effluent Evaporative Basin. Receives treated'and non-contaminated effluent from
the Liquid Effluent and Treatment System.

K. Air Cooled Chillers System is used to condense the vaporized effluent downstream of the
evaporator.

L. Electrical System. Power is required for the process for some of the equipment and
instrumentation.

M. Laboratories. Liquid effluent from the Chemical Laboratoryand the Mass Spectrometry
Laboratory are collected in the Miscellaneous Effluent Collection Tank.

3.5.12.1.4 Safety, Considerations

Equipment for effluent collection and treatment in the Liquid Effluent Collection and Treatment
Room in the CRDB are separated into various radiological zones depending on contamination
levels. The Wash/Shower Tanks are generally'non-contaminated (or contain very low levels of
uranium) and are located together in one corner of thejroom. The tanks with higher
contamination are located in the opposite comer of the room. This separation helps keep
exposures to ALARA (as low as reasonably achievable.) All tanks have overflow piping and
atmospheric vents. The tanks also have inspection hatches to ensure that they are completely
empty after a batch has been processed.
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3.5.12.1.5 Operating Characteristics

The uranium content of tanks is important to prevent a criticality accident. None of the tanks in
the collection and treatment system are "geometrically safe" or "geometrically favorable".
Administrative controls (by mass) are applied to prevent a criticality accident.

The pH of the Dryer Feed Tank is important to minimize the corrosion in the equipment. The pH
is always maintained within the manufacturer's recommended range.

Aqueous radiologically contaminated liquid effluents are processed on-site to remove the uranic
content. After treatment these effluents and all non-contaminated aqueous effluents are
discharged to the TEEB. Reduced volume, radiologically contaminated wastes that are
produced as a by-product of the treatment system, as well as contaminated non-aqueous
wastes, are packaged and shipped to a licensed radioactive waste disposal facility.

3.5.12.2 Non-Aqueous Liquid Effluents

Various non-aqueous liquid effluents are generated throughout the plant. The majority of these
are non-radiologically contaminated and are generated outside areas in which radioactive
materials are handled. A small percentage may be radiologically contaminated. These wastes
are ones that cannot be collected and treated in the Liquid Effluent Collection and Treatment
System because of their chemical characteristics (i.e., they cannot be processed through the
system because they might damage or decrease the performance of the equipment in the
treatment system). These chemicals also might be EPA hazardous chemicals that cannot enter
the aqueous waste stream that goes to the TEEB. Special treatment and/or disposal methods
are required for these wastes. They are not mixed with any of the effluent streams in the Liquid
Effluent Collection and Treatment System.

3.5.12.2.1 System Description

Non-aqueous liquid wastes are generated throughout the plant. These wastes are collected,
identified, and temporarily stored in a waste storage area. Appropriate containers are used for
storage of all wastes to preclude leakage, intermixing, evaporation, and spillage. To preclude a
criticality accident. Aall potentially radioactive wastes are stored in a LBDCR-

mea.Aeaccordance with approved procedures that incorporate appropriate criticality safety 10-0012
controls to pr-"cudo a cratc;ality accident.

The non-aqueous portion of the liquid effluent system arises from the following areas:

" Radiologically contaminated solvents from Chemical Laboratory and the Decontamination
Workshop.

* Non-radiologically contaminated effluents from the General Mechanical, Electrical and
Instrumentation Workshop, Diesel Generator Area, CUB, CAB, and the Laboratories.

The following non-aqueous liquid wastes are collected, packaged, stored and disposed of:
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All process piping is designed in accordance with American Society of Mechanical Engineers,
ASME B31.3, Process Piping. To provide system integrity and prevent leaks, welded
construction is used everywhere practical. All collection tanks are designed in accordance with
American Water Works Association (AWWA), American Petroleum Institute (API), or ASME
Standards. The tanks are vertical cylindrical tanks with conical or dished-head bottoms to
promote drainage. All outlets are at the low point of the tank - no space exists for solids to
accumulate. All tank vents are open to atmosphere and directed away from
personnel/equipment; all tank overflows are directed to sumps or do not pose a serious hazard.
All tanks have inspection hatches to ensure the tanks are emptied. Mixers or recirculation loops
are provided for each tank that requires mixing prior to sampling to ensure that each sample is
representative of the tank contents.

None of the tanks are "geometrically safe" or "geometrically favorable." Criticality is controlled
by administrative controls. The entire system is designed so that all operation and maintenance
activities can be performed while keeping personnel radiation exposures ALARA.

3.5.13 (See SAR -4 12.1.3.4344.) Solid Waste Collection System LBDCR-
10-0033

Solid wastes are produced in a number of plant activities and require a variety of methods for
treatment and disposal. Solid wastes are categorized into wet solid waste and dry solid waste
due to differences in handling, storage, and disposal requirements. For disposal of solid waste
(radioactive waste and mixed waste), 10 CFR 61.56(a)(3) (CFR, 2003a) requires: 'Solid waste
containing liquid shall contain as little free standing and noncorrosive liquid as reasonably
achievable, but in no case shall the liquid exceed 1% of the volume." For this facility, dry solid
waste is waste that meets the requirement in its as-generated form and wet solid waste is waste
that requires treatment prior to disposal to meet this requirement.

The Solid Waste Collection System is simply a group of methods and procedures, all applied as
appropriate to the various solid wastes. Each individual waste is handled differently according
to its unique combination of characteristics and constraints. Wet and dry solid wastes are
described separately below.

3.5.13.1 Wet Solid Wastes

The wet waste portion of the Solid Waste Collection System handles all radiological, hazardous,
mixed, and industrial solid wastes from the plant that do not meet the above definition of dry
solid waste. The system assures the waste is properly handled, stored, and disposed of for the
protection of the public, the plant workers, and the environment.

3.5.13.1.1 System Description

The Solid Waste Collection System handles several different types of wet solid waste: wet trash,
oil recovery sludge, oil filters, resins, degreaser sludge, and uranic waste precipitate. The
system collects, identifies, prepares, records, and stores these wastes for shipment.

Wet solid wastes that are generated in the plant are divided into radioactive, hazardous, mixed,
or industrial waste categories. Mixed waste is that which includes both radioactive and*
hazardous waste. Industrial waste does not include either radioactive or hazardous waste.
Each waste category is segregated during collection, during packaging for shipment, and in
storage.
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This system, primarily consisting of a number of manual steps, has no major components.
Minor components, such as container assay equipment, a container compactor, anda container
weigh scale, are employed when appropriate for packaging of waste in the SWCR of the CRDB.

3.5.13.1.2 Interfaces

The wet solid waste portion of the Solid Waste Collection System interfaces with the PFPE Oil
Recovery System and the Liquid Effluent Collection and Treatment System. Handling of each
waste type is described below.

3.5.13.1.2.1 Wet Trash

In this facility, trash typically consists of waste paper, packing material, clothing, rags, wipes,
mop heads, and absorption media. Wet trash consists of trash that contains water, oil, or
chemical solutions.

Generation of "radioactive" wet trash is minimized as much as possible. Trash with radioactive
contamination is collected in specially marked plastic-bag-lined drums. These drums are
located in Ro.tric-tod Ar ...as Radiologically Controlled Area (RCA) as necessary. Wet trash is 10-0042
collected in separate drums from dry trash. When a drum of wet trash is full, the drum is then
taken to the SWCR. The plastic bag is removed from the drum and sealed. The bag is then
checked for leaks and excessive liquid, and the exterior is monitored for contamination. If
necessary, excess liquids are drained and the exterior is cleaned. The trash is identified,
packaged, labeled, and recorded. Collected radioactive trash is stored in an appropriate
container in the SWCR until it can be shipped offsite for treatment and then disposal.

The radioactive trash is shipped to a Central Volume Reduction Facility (CVRF) that can
process wet trash. The licensed CVRF reduces the volume of the trash and then repackages
the resulting waste for disposal. The waste package is then shipped to a licensed radioactive
waste disposal facility.

Trash with "hazardous" (CFR, 2003b) contamination is collected in special plastic bag-lined
drums. When full, the drum is taken to the SWCR, the plastic bag containing wet trash is
removed from its container, sealed, the exterior monitored for hazardous material, and the
exterior cleaned if necessary. The trash is identified, packaged, labeled, and recorded. All
hazardous trash is stored in the SWCR until it is shipped to a licensed hazardous waste
disposal facility. To prevent accidental reactions, different types of hazardous materials are not
mixed together.

Empty containers (CFR, 2003c) that at one time contained hazardous materials are considered
waste if designated such by administrative guidelines. After such a container is emptied, it is
resealed and taken to the SWCR for identification, labeling, and recording. The container can
be handled as if it is hazardous waste and be shipped to a licensed hazardous waste
processing facility for cleaning and/or disposal. Otherwise, the container is used to store
compatible hazardous waste and to ship that waste to a licensed hazardous waste processing
facility for processing and container disposal.
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A common manifold connects the sample piping in each station to vacuum pumps via UF6 cold
traps. Three vacuum pumps are mounted on the unit base. For initial system pump down and
to remove moisture, a set of two pumps in series is used. For normal operation of the unit a
single pump installed in parallel to the dual pump set is used. The vacuum pumps exhaust into
the fume collection exhaust hood.

Dual UF6 cold traps, connected in series, precede the vacuum pumps. The UF6 cold traps are
cooled using liquid nitrogen in Dewar flasks. UF6 in the exhaust gas is desublimed in the UF6
cold traps before being exhausted through the vacuum pump.

3.5.18.3 Interfaces

The Chemical Laboratory interfaces with the following systems and utilities.

A. Samples are received from throughout the plant

B. CRDB GEVS

C. CRDB Laboratory HVAC System

D. Nitrogen System

E. Compressed Air System

F. P-etabte-Process Water System (including water processed by a water purification
system to produce D1 water)

G. Deionized Wat., Supply and DiStri.o,,-- Sytem

KG. Electrical System
LBOCR-

IH. Liquid Effluent Collection and Treatment System 10-001s

J/. Solid Waste Collection System.

3.5.18.4 Safety Considerations

Failure of this system (laboratory accidents) will not endanger the health and safety of the
public. Nevertheless, design and operating features are included that contribute to the safety of
plant workers. Wastes are contained in designated containers and the air filtration systems.
Criticality is precluded through the control of geometry and mass of fissile materials. To
minimize worker exposure, airborne contamination resulting from laboratory operations is
exhausted through the CRDB GEVS. Operation of CRDB GEVS connected to the chemical
hood is required to establish airflow away from the worker when the UF8 sub-sampling unit is
operated.

A UF6 cold trap high temperature interlock to close the Cold Trap No. 2 valve is provided in line
to sub-sampling rig vacuum pump. This hard-wired single train, fail-safe, feature functions to
prevent flow of UF6 to the CRDB GEVS in the event the associated UF6 cold trap is above an
adequate desublimation temperature.

A high temperature trip of the UF6 sub-sampling Unit hot box heater is also provided. This
automatic, fail-safe, feature functions to trip the hot box heaters at the UF6 sub-sampling Unit on
high hot box internal temperature to ensure sample bottle integrity.
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"Mixed" (CFR, 2003b) trash results from using wipes and rags with solvent on uranium-
contaminated components. It is collected in appropriate containers and segregated from other
trash. The waste is identified, packaged, labeled, recorded, and stored in accordance with
regulations for both hazardous and radioactive wastes. Mixed waste is shipped to a facility
licensed to process mixed waste. Waste resulting from the processing by the licensed facility is
then forwarded to a qualified disposal facility licensed to dispose of the particular resulting
waste.

"Industrial" trash is collected in specially marked receptacles in all parts of the plant. Trash that
contains free liquids is dewatered before it is put into a receptacle. The trash from the LBDCR-
RAtrictodArFea n RCA is collected in plastic bags and taken to the SWCR for inspection to 10-0042

ensure that no radioactive contamination is present. The inspected trash and the trash from
outside R4octrictd AFra-an RCA are then taken to one of several dumpsters around the plant. 0LB0CR-
The trash is stored in these dumpsters until it is transported to a local landfill by a contract 10-0042

carrier.

3.5.13.1.2.2 Oil Recovery Sludge

The recovery process for PFPE oil generates an oily sludge which is handled by this system.
The sludge results from the removal of uranium and hydrocarbons from PFPE (perfluorinated
polyether) oil. Sodium carbonate, charcoal, and celite contribute to this sludge. A contracted
radioactive waste processor will process the waste at an off-site location. Alternatively, the
waste may be shipped offsite to a licensed CVRF for volume reduction. Regulations and
technology current at the time of waste production will dictate treatment methods. In either case
the waste is disposed of at a licensed low-level radioactive waste disposal facility.

3.5.13.1.2.3 Oil Filters

Used oil filters are collected from the diesel generators and from facility vehicles. No filters are
radioactively contaminated. The used filters are placed in containers and transported to the
SWCR. There the filters are drained completely and transferred to a drum. The drained waste
oil is drummed with other non-radioactive waste oil and handled appropriately. Once a drum is
full of spent filters, absorbent material is added and the drum is sealed and labeled. The drums
are shipped to an appropriate off-site licensed waste disposal contractor.

3.5.13.1.2.4 Resins

Spent ion exchange resin is collected from the Centrifuge Cooling Water Distribution System
polishers. These resins are not radioactively contaminated. The spent resins are received,
used, dewatered, and returned to an independent contractor for regeneration or disposal under
a lease agreement.

Radioactively contaminated resin is collected from the Liquid Effluent Collection and Treatment
System deionizers. Normally, the resins for deionizer operation are contained in a portable
vessel suitable for disposal by the lease contractor. The vessel is disconnected, dewatered,
sealed, and stored in the SWCR. The vessel of resin is shipped to a contractor for disposal in a
licensed low-level radioactive waste disposal facility.
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3.5.13.2.2.5 Filter Elements

Prefilters and HEPA filters are used in several places throughout the plant to remove dust and
dirt, uranium compounds, andHF.

Filters associated with the HVAC System in the Centrifuge Assembly Building remove dust and
dirt from the incoming air to ensure the cleanliness of the centrifuge assembly operation. When
removed from the housing, the filter elements are wrapped in plastic to prevent the loss of
particulate matter. These filter elements are not contaminated with radioactive or hazardous
materials so disposal is with industrial trash.

Filters used in the GEVS, and the Centrifuge Test and Post Mortem facilities Exhaust Filtration
System and the filters supporting the confinement function of the CRDB HVAC System remove
HF and trace uranium compounds from the exhaust air stream. When the filter elements
become loaded, they are removed from the housings and wrapped in plastic bags to prevent the
spread of radioactive contamination. Due to the hazard of airborne contamination, bag-in-bag-
out type filter housings are used. Additionally, either special ventilation equipment or personal
protective clothing and respiration equipment is used during filter element handling to prevent
contamination of plant personnel. The filter elements are taken to the SWCR where a sample is
taken to determine the quantity of 235U present. The exterior of the bag is monitored for
contamination and the package is properly marked. The filter elements are sent to a licensed
CVRF for processing and then shipped to a licensed low-level radioactive waste disposal
facility.

The filter elements used in these units are handled as described immediately above for the
GEVS filter elements.

The filter elements are handled as industrial trash unless the ventilation unit is used in a
LBDCR-RoctFrctd Aropan RCA. These filter elements are removed from the unit, wrapped in plastic, 10-0042

and taken to the SWCR to be sampled for uranium compounds. If they are found to be non-
contaminated they are handled as industrial trash. If they are found to be contaminated they
are handled as described above for the Gaseous Effluent Vent System filter elements.

Air filters from the Non-Contaminated HVAC Systems, Compressed Air System, and the Diesel

Generators are handled as industrial waste.

3.5.13.2.2.6 Scrap Metal

Metallic wastes are generated during routine and abnormal maintenance operations. The metal
can be either clean, can be contaminated with radioactive material, or can contain hazardous
material. Radioactive contamination of metal is always in the form of surface contamination
caused by uranium compounds adhering to the metal or caught in cracks and crevices. No
process in this facility results in activation of any materials.

Clean scrap metal is collected in bins. This material is transported by contract carrier to a local
scrap metal vendor for disposal. Items collected outside of Radiation Areas are disposed of as
industrial scrap metal unless there is reason to suspect it contains hazardous material.

Scrap metal is monitored for contamination before it leaves the site. Any metal found to be
contaminated is either decontaminated or disposed of as radioactive waste. When feasible,
decontamination is the preferred method.
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procedural controls, and by systematic inspections of waste materials. Onsite spills, if they I LBDCR-
occur, remain contained within Roetctod AF RCAs. Shipment of wastes offsite strictly lo-0o42
adheres to regulations for packaging and transportation. The mass limit of fissile material
prepared for offsite shipment shall not exceed the fissile material limits of 10 CFR 71 (CFR,
2003f). Appropriate protective clothing and respiratory equipment is required for plant workers
depending on the material being handled.

Controls on shape, mass, areal density, and selection of waste containers prevent criticality 0LBDCR-
events.

In addition, MONK8A (SA, 2001) calculations were performed for a single 12 L (3.2 gal) residue
container holding charcoal/uranyl fluoride/water mixture over a range of H/U ratios. The -
container was modeled as an equiaxed cylinder of radius 12.4 cm (4.9 in) and height 24.8 cm
(9.8 in) which was placed on a 20 cm (7.9 in) thick concrete layer with reflection beneath the
lower face to simulate infinite depth of concrete. The cylinder volume was completely filled with
the charcoal/uranic mixture. A 2.5 cm (0.984 in) thick water layer enclosed the cylinder sides
and top surface. At the optimum H/U ratio of 24, the value of keff is 0.7025 compared with a
maximum value for kff of 0.8570 for an isolated 12 L (3.2 gal) cylinder of oil/UF4 mixture. This
indicates that the charcoal mixture will be safe when stored in 12 L (3.2 gal) containers.

For the array, a 5x5 horizontal array of cylinders was modeled explicitly with an additional
container in contact with the center cylinder of the 5x5 unit to simulate accidental movement of
an extra container into a storage array. The containers were modeled resting on a 30 cm
(11.8 in) thick concrete layer and a 2.5 cm (0.984 in) water reflector was placed around each
container. The uranic/oil mix was at an H/U ratio of 21. The value of kff obtained for the array
model was 0.9281.

Therefore, arrays of up to 5x5 12 L (3.2 gal) containers containing chemical absorber material
are therefore safe under worst-case conditions with 60cm (23.6 in) spacing between
containers.

3.5.14 (See SAR 12.1.3.44,-N.) Decontamination Workshop LBDCR-
1 10-0033

The Decontamination Workshop is located in the CRDB. The decontamination systems in this
workshop are designed to remove radiation from contaminated materials and equipment used in
uranium hexafluoride systems, waste handling systems, and miscellaneous other areas of the
plant. Space is provided to break down and strip contaminated equipment prior to
decontamination. The workshop is also used for the temporary storage and dismantling of failed
equipment.

The only significant forms of radioactive contamination found in the facility are uranium
hexafluoride (UF6), uranium tetrafluoride (UF4), and uranyl fluoride (U02F2).

3.5.14.1 System Description

The Decontamination System has three basic subsystems:

" Equipment decontamination

* Sample bottle and valve decontamination

* Flexible hose decontamination
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1. Degreaser Tank with: an electric heater, ultrasonic agitator, recirculation pump,
associated pipework and valves, instruments and controls, and water spray
system.

2. Citric Acid Tank with: an electric heater, ultrasonic agitator, recirculationpump,
associated pipework and valves, instruments and controls, and water spray
system.

3. Two Rinse Water Tanks each with: an electric heater, ultrasonic agitator,
recirculation pump, transfer pump, associated pipe work and valves, instruments
and control.

4. Monorail hoist.

5. Citric Acid Tank and Degreaser Tank clean-up ancillary items, each with:
portable transfer pump and associated equipment.

E. Exhaust system with ductwork connected to the GEVS, where required, and general
HVAC system for the room.

F. Sample Bottle Decontamination Cabinet - a small citric acid tank (for a fresh solution); a
small DI water tank; a pump and associated equipment; a small citric acid tank (for fresh
and waste solutions) for washing the valves; and 5-L (1.3 gal) containers for citric
acid/uranic waste,

G. Flexible Hose Decontamination Cabinet - a small citric acid tank (for fresh and waste
citric acid), a small DI water tank, and two pumps and associated equipment.

3.5.114.3 Interfaces

The Decontamination Workshop interfaces with the following other plant systems and areas:

A. CRDB GEVS. This system in the CRDB pulls a vacuum to capture contaminated or
hazardous vapors locally from the decontamination cabinets, the stripping tables, and
the Outgas Area.

B. PFPE Oil Recovery System. This system receives the contaminated oil drained from the
pumps.

C. Potable Water System. This system provides the water for the hand wash sinks in the
People Air Lock.

D. Compressed Air System. Compressed air is used in the decontamination process for
drying sample bottles and flexible hoses. This system may also supply pneumatics to
some tools in the workshop.

E. Electrical System. This system provides power to most equipment in the workshop.

F. Liquid Effluent Collection and Treatment System. This system collects, treats, and
disposes of the liquid waste coming from the Decontamination Workshop.

G. Solid Waste Collection System. This collects and handles solid wastes, such as cloths,
rags, and sludges, and ensures that it is disposed of off-site appropriately.

H. Do..n;zod Wato .Supply and Dictributio.Process Water System. This PFevides~fter LBDCR-

being processed by a water purification system, the Di water is used in-4e the 10-0018
decontamination system for rinsing the citric acid and solid contaminants.

ISA Summary Page 3.5-61 Revision 15

Page 471 of 2964



3.5 (See 4.3) Utility and Support Systems

3.5.15 (See SAR § 12.1.3.4 )PFPE Oil Recovery System LBDCR-
10-0033

PFPE oil is a highly fluorinated, inert oil selected especially for use in uranium hexafluoride
(UF6) systems to avoid reaction with UF6. The PFPE Oil Recovery Unit recovers used PFPE oil
from pumps used in UF6 process systems. Used PFPE oil is recovered by removing impurities
that inhibit the oil's lubrication properties. The impurities collected are primarily uranyl fluoride
(U02F2) and uranium tetrafluoride (UF4) particles. The recovery process also removes trace
amounts of hydrocarbons, which if left in would react with UF6. Flow through the PFPE Oil
Recovery System, located in the Decontamination Workshop is shown in Figure 3.5-22, Process
Flow Diagram, PFPE Oil Recovery System.

The process employed is essentially a laboratory scale unit that has been developed to a
production level. PFPE oil recovery is carried out as a batch operation, one batch being up to
12 L (3.2 gal) of oil, using the fully enclosed, self-contained PFPE Oil Recovery Unit. Only one
batch of oil is processed at any one time representing a maximum of 12 L (3.2 gal). The unit
has a uranium removal section-followed by a hydrocarbon removal section. Dimensions of the
recovery unit are approximately 3 m (9.84 ft) long by I m (3.28 ft) wide by 2.2 m (7.22 ft) high.

3.5.15.1 System Description

The PFPE oil recovery process consists of oil collection, uranium precipitation, trace
hydrocarbon removal, oil sampling, and storage of cleaned oil for re-use. Each step is
performed manually.

PFPE oil is collected in the Decontamination Workshop as part of the pump disassembly
process. The oil is transferred for processing to the PFPE Oil Recovery Unit in criticality safe, 5
L (1.32 gal), plastic containers. The containers are labeled so each can be tracked through the
process. The used oil awaiting processing is stored in the PFPE oil receipt storage array to
eliminate the possibility of accidental criticality. Each row of the array has 300 mm (0.984 ft)
spacing between containers (edge to edge). The distance between rows is 600 mm (1.97 ft)
(edge to edge). Containers are not accepted if there are no vacancies in the array.

Uranium compounds are removed from the PFPE oil in the PFPE Oil Recovery Unit to minimize
personnel exposure to airborne contamination. Dissolved uranium compounds are removed by
the addition of anhydrous sodium carbonate (Na2CO 3) to the oil container which causes the
uranium compounds to precipitate into sodium uranyl carbonate'(Na 4UO2(CO3)3). The mixture
is agitated and then filtered through a coarse screen to remove metal particles and small parts
such as screws and nuts. This waste is transferred-to the Solid Waste Collection System. The
oil is then heated to 90 °C (194 OF) and stirred for 90 minutes to speed the reaction. The oil is
centrifuged to remove UF4, sodium uranyl carbonate, and various metallic fluorides. The
particulate that is removed from the oil is collected and transferred to the Solid Waste Collection
System for subsequent offsite disposal.

After uranium compounds are removed, trace amounts of hydrocarbons are removed in the
PFPE Oil Recovery Unit by adding activated carbon to the PFPE oil and heating the mixture to
100 0C (212 0F) for two hours. The activated carbon adsorbs the hydrocarbons, and the carbon
in turn is removed by filtration through a bed of celite. The resulting sludge is transferred to the
Solid Waste Collection System for disposal.
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LBDCR-

3.5.15.5 (See SAR - 12.11.3.5 Safety Considerations 10-

110-0033
Failure of this system will not endanger the health and safety of the public. Nevertheless,
design and operating features are included which contribute to the safety of plant workers.
Containment of chemicals and wastes is provided by components, designated containers, and
air filtration systems. Chemical reaction accidents are prevented by strict control on chemical
handling procedures and physical segregation of chemicals in storage locations. PFPE oil is
rated as non-combustible and is thermally stable up to 300°C (571 *F). Strict control of oil
temperatures during heating precludes threat of fire. To minimize worker exposure, the
Fomblin© Oil Recovery System fume hood extracts all airborne radiological contamination
resulting from oil recovery. Where necessary, air suits and portable ventilation units are
available for further worker protection.

Criticality associated with PFPE oil recovery is precluded through the control of shape, mass,
and the selection of appropriate storage containers.

The maximum volume of any vessel on the Fomblino Oil Recovery Unit is 12 L (3.2 gal) and is
intrinsically-safe. However, MONK8A (SA, 2001) calculations demonstrate that the unit would
remain safe even if all vessels were completely filled with uranyl fluoride-water mixture at 6.0 W/o
enrichment and at optimum moderation. Uranyl fluoride/water mixture is more conservative
than a PFPE oil(UF 4 mixture. In the PFPE oil/UF 4 mixture, dissolved HF providesthe LBDCR10-0033
moderation and HF solubility in PFPE oil is extremely low.

The MONK8A (SA, 2001) calculations for the Fomblin© Oil Recovery Unit modeled the fixed
vessels in their normal positions and included one 12 L (3.2 gal) container adjacent to the first
mixing vessel to represent the batch of oil being moved to the unit. A 2.5 cm (0.984 in) water
layer was modeled around the vessels to simulate spurious reflection. All vessels contained
uranyl fluoride-water mixture as stated above, and a range of H/U atomic ratios were considered
to determine the optimum moderation. The maximum value of kf, for the calculations was
0.7976 at an H/U ratio of 14.

3.5.16 Not Used

3.5.17 (See SAR 6 12.1.3.644Q) Ventilated Room ILBDCR-
10-0033

The function of the Ventilated Room is to provide a facility for the maintenance of chemical traps
and UF 6 cylinders. The facility also deals with faults associated with cylinders and cylinder
valves.

This includes safe emptying of chemicals from chemical traps'and replacement of faulty valves
on full UF6 cylinders. The Ventilated Room is used for temporary storage of full and empty
chemical traps and of the contaminated chemicals used in the chemical traps. The Ventilated
Room is in physical proximity to the Decontamination Workshop through which the emptied
chemical traps and other components are processed. Full maintenance records are kept for all
chemical traps and UF 6 cylinders passing through the Ventilated Room.

3.5.17.1 System Description

The main activities carried out in the Ventilated Room are servicing chemical traps by removing
spent carbon, aluminum oxide and sodium fluoride from the chemical traps and replacing
damaged and leaking valves on cylinders which contain UF 6 .
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The chemical traps are essentially empty steel cylinders into which steel internal parts including
perforated plates to carry the activated carbon are placed. The activated carbon in the trap
adsorbs UF6 which, is then assumed to be hydrated (by moist air inleakage) to form a uranyl
fluoride/water mixture with a maximum H/U ratio of 7.

The traps are of internal diameter 20.3 cm (8.0 in) and height 105.8 cm (41.7 in). The diameter
is less than the maximum safe diameter (21.9 cm (8.6 in)) for 6.0 w/o enriched material for a
single cylinder. However, it is possible that large numbers of traps (e.g., in storage arrays) are
more reactive.

Arrays of chemical traps were modeled using MONK8A (SA, 2001). An array of 7x7 traps and a
vacuum cleaner yields a kf, of 0.9191 assuming 6.0 w/o enrichment. This was modeled with the
sidewalls of the traps touching, which could not happen in practice since there is a lip at the top.
Taking account of one of these lips to give 5 cm (2.0 in) spacing between the traps an array of
1 1x I traps and a vacuum cleaner was modeled and gave a reduced k., of 0.8665. The
vacuum cleaner was assumed to be a cleaner of internal diameter 20.3 cm (8.0 in) and length
66 cm (26.0 in) and was assumed to be entirely filled with uranic material with an enrichment of
6.0 W/o. MONKBA (SA, 2001) calculations have also been carried out for an isolated cylinder
using these dimensions, filled with uranyl fluoride/water at optimum moderation and with 2.5 cm
(0.984 in) water reflection. This gave a value for kr, of 0.8037. The cleaner has HEPA filtration
on the exhaust, and will be dedicated for cleaning operations where uranic material is involved
and will be marked clearly.

It can be concluded that arrays of these chemical traps containing uranium of up to 6.0 w/o

enrichment are safe up to an1 lxii array configuration with no spacing restriction. The only
stipulation that needs to be made is that stacking of traps in an array is not allowed.

Other potential hazards of the Ventilated Room are high-pressure air, surface contamination on
the cylinders, and cylinders containing UF6.

Measures have been taken to make the facility as safe as possible. The potential hazard
associated with high-pressure air is minimized by the system being designed, Inspected, and
tested to national standards. Surface contamination is prevented through the performance of a
surface wipe test on each cylinder prior to inspection and testing. A gamma detection system at
the preparation monitors the presence of 235U and an alarm will sound when threshold values
are exceeded.
3.5.18 (See SAR § 12.1.3.74,J-PL.) Chemical Laboratory LBDCR-

1 10-0033

The prime function of the Chemical Laboratory is to analyze the product material to ensure that
it meets the product purity specification. This involves the handling and storage of a large
number of 1S sample bottles and the production of hydrolyzed UF6 solutions for the subsequent
analysis. There may also be a requirement for this laboratory to deal with other samples, for
example, those from the Decontamination System's tanks. These samples will have uranium
concentrations much less than the hydrolyzed UF6 solutions considered below and as such can
be treated in the same manner. There may be a requirement for other solid samples to be
analyzed such as deposits removed from plant components prior to decontamination and these
can be dealt with on a formal mass accountancy basis. The double batching mass limit of 45%
of the minimum critical mass is used in the nuclear criticality safety for these samples.
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Table 3.5-2 Compressed Air System Design Parameters

Nos. of CUB Air Compressors and Air Two of each
System Components Required

Design Air Compressor Capacity, each 466 m3/hr (274scfm) - Peak

189 m3/hr (111 scfm) - Normal

Design Compressor Outlet Air Pressure 13.7 barg (199 psig)

Compressed Air Receiver Tank, Operating 13 barg (188.5 psig)
Pressure

Compressed Air Distribution System Supply 13 barg (188.5 psig)
Design Pressure

Compressed Air Receiver Tank Surge 100 m3/hr (3553 scfm)
Capacity 6 cycles/valves/1 minute

Compressed Air Receiver Tank Storage 15 m3 (530 ft3) each of two tanks
Capacity

Compressed Air Dew Point -400C at 12.06 barg (-40°F at 175 psig)

Maximum Oil Concentration in Compressed 0.5 mg/m 3

Air

Maximum Particle Size in Compressed Air 1.0 micron

Nos. of CAB3 Air €'oRmprocrc Tw-f eeaeh

DeSign CGAB Air COmproecr CGapac~i', Each 458 sGfm (268-M3/11)

Design CAB Air Compro.SSor Outlet Air 150 p.ig (110.3 bar(g))

CA Compressed Air Re-ei•.. Tank-, 110.3 barg (150 pnig)
Operating Proccure

CAB Compress-ed- Air Distribution Systom 12.4 barg (180 peig)

CAB Compre-sod Air Rocoi..or TRnk Surge 41-00 mGAhr (3553 S.f.m)
Gapa~ity6 cycleslAmlyosil m~inuto

CAB Comprossed Air R•cei'-r Tank 4--i360 -fta) each of two tanks

St~ae Ga~e~paity__

GAB Compressod Air DoW Poin 1 0C at 110.3 bar(g) ( 100Fat 150 psg)

CAB Maximum goi! Concntration in CABQ. F~/m 3

t'• m , ,.,•.'. LBI A;-

aimvum . articale Size in CAB oempr•.ccd 41.9 mieF

0LBDCR-
10-0009
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3.5 (See 4.3) Utility and Support Systems

Office Buildina South Compressor

Compressor Room Room

Nos. of CAB Compressors 2 2

CAB Air Compressor Capacity (desigqn), each 158 scfm (268 TBD
m!/hr)

Cab Air Compressor Outlet Pressure 150 psig (10.3 TBD
(design) bar n)

CAB Compressed Air Receiver Tank 150 psiq (10.3 TBD
Operating Pressure ba rT

CAB Compressed Air Distribution Supply 180 osiq (12.4 TBD
Desigqn Pressure bara)

CAB Compressed Air Receiver Tank Surae 3553 scfm (100Capacity m /hr) B
6 cycles/valve/ TBD

minute

CAB Comoressed Air Receiver Tank Storage 60.2 ft. (1.7M3  TBD
Capacity

CAB Compressed Air Dew Point -40'F at 150 psia

(-40°C at 10.3 TBD
bara

CAB Compressed Air Maxium Oil 0.1 Mg/r 3  TBD
Concentration I__D

CAB Compressed Air Maxium Particle Size 1 micron TBD

Table 3.5-3 Average Water Consumption

''Area/Usage ~ Avrg sg Rates~ &

Gal/Day GPM Gal/Year

Domestic (Potable) Water 16,531 11.48 6,033,906

Cooling Tower Make Up 23,879 16.6 8,720,000

DI Water Make Up 2)304200 "1.1 84096,70.400
4

Total Liquid Effluents 1,835 1.27 669,775

Total Average Flow (rounded up) 44-3S . 3-30 146,2 iM`15 0 n000
000 *

LBDCR-
10-0009

LBDCR-
10-0018

LBDCR-
10-0018
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3.5 (See 4.3) Utility and Support Systems

*Implies a constant and continuous (non stop) supply of water flowrate. In reality, the

City of Eunice Municipal Water Authority needs to supply water at a flowrate of 200-375
gpm to the facility to support the fire tank water replenishment as discussed in Section
7.5.1.1.1 of the SAR. Thus, at 200-375 gpm, the daily water usage can be replenished
in approximately 3X72.0 hours (i.e., [445 D43,000 galloens] / [200375 gal/min] / [60
min/hr] = 31.9 hours).

I LBDCR-
10-0018
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Table 3.5-4 weinizod Water Supply and DictribUtIOn Sysetm Design

P2mc;-rococ IAt-er Make Up Rae0 2.5 L46 (0 10 gpm)4

Deionized Water DctIbut. SupplYRt 26 U6(40•/ pO)

-D-Ioninzed- 1Wter Storage Tank Gapacity g6O-a.

Deioniexd Water DitribUti9n T-emper~atre 1 0C( 0Faim )

DenodWater Quaity;:
Minimum~~ Rctii12 MegohmRIGm at 260C

MimmTotal Silica 4.9 FROareSiG2

Table 3.5-5 Deleted

Table 3.5-6
Deleted

LBDCR-
10-0018

IV SystmsUse,27.5kVVmsln Du ties :s
HVAC Systems 12,207.5 kW (11580 Btu/s)
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3.5 (See 4.3) Utility and Support Systems
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Central Utilitie Building
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Figur-e 3.5 23 Deleto LBDCR-
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3.7 General Types of Accident Sequences

3.7 GENERAL TYPES OF ACCIDENT SEQUENCES

Table 3.7-1, Accident Sequence and Risk Index, lists the potential accident sequences that
were identified that could have consequences that exceed the performance criteria of 10 CFR
70.61 (CFR, 2003). The accident sequences identified in Table 3.7-1 include those from the
classified and non-classified Integrated Safety Analysis (ISA). The likelihood, consequence,
and risk ratings are also provided. The measures to reduce the risk to acceptable levels (Items
Relied on for Safety (IROFS)) by either reducing the frequency of occurrence of the events or
mitigating the consequences of the events are also identified. The reduction in risk results from
the availability of the IROFS during the portion of the accident sequence for which the IROFS
are credited. Additional details/descriptions of the accident sequences presented in Table 3.7-1
are provided in Table 3.7-2, Accident Sequence Descriptions. Again, these descriptions include
the classified ISA results.

The results presented in Tables 3.7-1 and 3.7-2 are for the hazards Identified for the process
systems. The fire (external to the process systems) and external events (e.g., severe weather,
seismic, transportation and industrial) hazards were assessed on a facility-wide basis and the
results summarized in Tables 3.7-3, External Events and Fire Accident Sequences and Risk
Index and 3.7-4, External Events and Fire Accident Descriptions. These are discussed in
additional detail later in the text. Table 3.7-5, Uranic Material Assumptions for Criticality
Accident Sequences, provides the assumed mass and enrichment values for 23U for each of
the criticality accident sequences presented in Tables 3.7-1 through 3.7-4.

The accident sequence risk assessment demonstrates that credible high-consequence events
are highly unlikely and credible intermediate-consequence events are unlikely. IROFS
necessary to prevent or mitigate event sequences that exceed 10 CFR 70.61 (CFR, 2003)
criteria have been identified.

The definitions for the contents of each column in the accident summary tabulation in Table 3.7
1 and Table 3.7 3 are provided below. The ISA methodology is described in Section 3.1,
General ISA Information.

Accident Identifier

This column identifies the accident sequence being analyzed. The ISA will have all accident
sequences for each uniquely identified facility process. The accident sequence identifier has
the format AAB-C where AA is the system/area from the table below, B is the Hazard aPd LBDCR-
Oporability (HAZ.,, . ,Analysis node number and C is the accident sequence number. 10-0044
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3.7 General Types of Accident Sequences

',A Iden kideintiflOr'ý.49ndq,qq gq *WM,

CL Chemical Laboratory

CP Cylinder Preparation
DS Decontamination
EC Cascade
FR PFPE Oil Recovery
LT Liquid Effluent Treatment
LW Liquid Effluent Collection
MS Mass Spectrometry Laboratory
OC Operate While Constructing
PB Product Blending and Liquid Sampling
PT Product Take-Off
RD Cylinder Receipt and Dispatch
SW Solid Waste Collection
TP CentrifugeTest/Centrifuge Post Mortem
TT Tails Take-Off

TVR eyA-Ventilated Storage Room
UF UF6 Feed
VR Ventilated Room

LBDCR-
10-0044

LBDCR-
10-0033

LBDCR-
10-0007

Initiatina Event Index (Column a)

This column lists initiating events or IROFS failures that are typically identified in the Process
Hazard Analysis (PHA) phase of the ISA and that may lead to consequences exceeding those
identified in 10 CFR 70.61 (CFR, 2003). Initiating events are of several distinct types: (1)
external events, such as hurricanes and earthquakes; (2) facility events external to the node
being analyzed (e.g., fires, explosions, failures of other equipment, flooding from facility water
sources); (3) deviations from normal operations of the process in the node (i.e., credible
abnormal events); and (4) failures of IROFS of the node. The tabulated initiating events consist
of those that involve an actual or assumed failure of IROFS or that cause a demand requiring
IROFS to function to prevent consequences exceeding 10 CFR 70.61 (CFR, 2003) levels. The
frequency index number for initiating events is given in the table in column (a)." Table 3.1-9,
Failure Frequency Index Numbers, provides criteria for assigning a value to the frequency
index.
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3.5 (See 4.3) Utility and Support Systems

Table 3.5-2 Compressed Air System Design Parameters

Nos. of CUB Air Compressors and Air Two of each
System Components Required

Design Air Compressor Capacity, each 466 m3/hr (274scfm) - Peak
189 m3/hr (111 scfm) - Normal

Design Compressor Outlet Air Pressure 13.7 barg (199 psig)

Compressed Air Receiver Tank, Operating 13 barg (188.5 psig)
Pressure

Compressed Air Distribution System Supply 13 barg (188.5 psig)
Design Pressure

Compressed Air Receiver Tank Surge 100 m3/hr (3553 scfm)
Capacity 6 cycles/valves/1 minute
Compressed Air Receiver Tank Storage 15 m3 (530 ft3) each of two tanks

Capacity ..

Compressed Air Dew Point -40°C at 12.06 barg (-40°F at 175 psig)

Maximum Oil Concentration in Compressed 0.5 mg/m 3

Air

Maximum Particle Size in Compressed Air 1.0 micron

Nos. of CAB Air COMPre8corc TWO of-eae

Design CAB3 Air ComAproccor Capacity, Each 458-eeff(268-Fnaý)

Design CAB Air Cmproor Outlet Ai , 15 p.ig (110•9.3 bar (g))

CAB CompFr.os6d Air- Roco.eivr T0-nk, 110.3.ba-g (150 pig)
Oporating Proccuro

CAAopo~d Air, Dirtribto Systom 12.1 barg (180o psi@,)

CAB ComAproccoýd Air Rncoivor T;;nk Surgo 409OAF (35-3 64)Ga-ar."ity ,•., v ,

CAB Compressed Air RocoiA-9VRor Tank 1.~71-~(60.2-f 3 each Of tWG tanks
Steage Gapaeity
CAB CGompAr;ps.ed Air Dov • Point 402• at 110.3 bar(g) ( 490F at 150 p1ig)

CAB Maximum Oil Conenr,-trationA in CAB 0 1 -gim~

Ma.Aximfu-m Partinclo Size in CAB3 Compressed 1Q~ee

LBDCR-
10-0009
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3.5 (See 4.3) Utility and Support Systems

Office Building South Compressor

Compressor Room Room

Nos. of CAB Compressors 2 2

CAB Air Compressor Capacity (design), each 158 scfm (268 TBD
mn3 /hr

Cab Air Compressor Outlet Pressure 150 psig (10.3 TBD
(desijgn) bara

CAB Compressed Air Receiver Tank 150 psia (10.3 TBD
Operating Pressure barg)

CAB Compressed Air Distribution Supply 180 psig (12.4 TBD
Design Pressure barM)

CAB Compressed Air Receiver Tank Surqe 3553 scfm (100
Capacity m3/hr)

6 cycles/valve/
minute

CAB Compressed Air Receiver Tank Storage 60.2 ft3 (1.7m 3) TB
Capacity

CAB Compressed Air Dew Point -40°F at 150 psig
(-400C at 10.3 TBD

!2 ra
CAB Compressed Air Maxium Oil 0.1 mam TBD
Concentration

CAB Compressed Air Maxium Particle Size 1 micron TBD

Table 3.5-3 Average Water Consumption

, ...Area.. •/USag, AverageUsageRates, .

Gal/Day GPM GalIYear

Domestic (Potable) Water 16,531 11.48 6,033,906

Cooling Tower Make Up 23,879 16.6 8,720,000

DI Water Make Up 2-304200 446.1 840,9 70.400
4

Total Liquid Effluents 1,835 1.27 669,775

Total Average Flow (rounded up) 44-60043 3-1±30 6 ,26WW 550000
000 *-

LBDCR-
10-0009

LBDCR-
10-0018

LBDCR-
10-0018
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3.5 (See 4.3) Utility and Support Systems

*Implies a constant and continuous (non stop) supply of water flowrate. In reality, the 10.0018
City of Eunice Municipal Water Authority needs to supply water at a flowrate of 200-375
gpm to the facility to support the fire tank water replenishment as discussed in Section
7.5.1.1.1 of the SAR. Thus, at 00-375 gpm, the daily water usage can be replenished
in aoproximatelv 342.0 hours (i.e., [441-,04.,0 galloens] / [200375gal/min] / [60
min/hr] 341.9 hours).
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Table 3.5-4 .rg^;.A,. , .Si Et `l•I W~ls•• • IC~IF, MI•I tlD l•lk: 1*,*,~•I lJ,•ad~
Sr. .F ,-

Paeamete•sDeleted

Process Water Make Up Rt 0 2.5 L'ýs (G-0 10 pm)

Deienizcd Wat8r DiStribution Supply. R2t 6 UrL(40 gpm)

Deionized Water Storage Tank Capaity 8,•0 .(•gal.)

Deionized Water Distribution Temperate 21.1 0G (70oF maximum)

Deienized Water Quality:

MinimAum Resisti'Vity 1 2 MegohmA!rr at 252G.

Table 3.5-5 Deleted

Table 3.5-6

Deleted

L~"~,~.~".~1 '1. Jeerste Design Dut

HVAC Systems 12,207.5 kW (11580 Btu/s)

LBDCR-
10-0018
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Figure 3.5-9 Flow Diagram Centrifuge Assembly Area HVAC System Sheet I of 2
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Figure 3.5-9 Flow Diagram Centrifuge Assembly Area HVAC System - Sheet 2 of 2
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Figure 3.5-13 Single Line Diagram Electrical System
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3.5 (See 4.3) Utility and Support Systems
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3.5 (See 4.3) Utility and Support Systems
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* Ultra-Pure Water Room
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Water Purification System

Figure 3.5-16 Process Flow Diagram Process Water Distribution System
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3.5 (See 4.3) Utility and Support Systems

Figure 3.5 23 Deletd LBDGR-
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3.7 General Types of Accident Sequences

3.7 GENERAL TYPES OF ACCIDENT SEQUENCES

Table 3.7-1, Accident Sequence and Risk Index, lists the potential accident sequences that
were identified that could have consequences that exceed the performance criteria of 10 CFR
70.61 (CFR, 2003). The *accident sequences identified in Table 3.7-1 include those from the
classified and non-classified Integrated Safety Analysis (ISA). The likelihood, consequence,
and risk ratings are also provided. The measures to reduce the risk to acceptable levels (Items
Relied on for Safety (IROFS)) by either reducing the frequency of occurrence of the events or
mitigating the consequences of the events are also identified. The reduction in risk results from
the availability of the IROFS during the portion of the accident sequence for which the IROFS
are credited. Additional details/descriptions of the accident sequences presented in Table 3.7-1
are provided In Table 3.7-2, Accident Sequence Descriptions. Again, these descriptions include
the classified ISA results.

The results presented in Tables 3.7-1 and 3.7-2 are for the hazards identified for the process
systems. The fire (external to the process systems) and external events (e.g., severe weather,
seismic, transportation and industrial) hazards were assessed on a facility-wide basis and the
results summarized in Tables 3.7-3, External Events and Fire Accident Sequences and Risk
Index and 3.7-4, External Events and Fire Accident Descriptions. These are discussed in
additional detail later in the text. Table 3.7-5, Uranic Material Assumptions for Criticality
Accident Sequences, provides the assumed mass and enrichment values for 23U for each of
the criticality accident sequences presented in Tables 3.7-1 through 3.7-4.

The accident sequence risk assessment demonstrates that credible high-consequence events
are highly unlikely and credible intermediate-consequence events are unlikely. IROFS
necessary to prevent or mitigate event sequences that exceed 10 CFR 70.61 (CFR, 2003)
criteria have been identified.

The definitions for the contents of each column in the accident summary tabulation in Table 3.7
1 and Table 3.7 3 are provided below. The ISA methodology is described in Section 3.1,
General ISA Information.

Accident Identifier

This column identifies the accident sequence being analyzed. The ISA will have all accident
sequences for each uniquely identified facility process. The accident sequence identifier has
the format AAB-C where AA is the system/area from the table below, B is the Hazard aRd LBDCR-

Op,..ability (HAZ-...) Analysis node number and C is the accident sequence number. 10-0044
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3.7 General Types of Accident Sequences

A~ -c 104 ýk~n"Y

CL Chemical Laboratory

CP Cylinder Preparation

DS Decontamination

EC Cascade

FR PFPE Oil Recovery

LT Liquid Effluent Treatment

LW Liquid Effluent Collection

MS Mass Spectrometry Laboratory
OC Operate While Constructinq

PB Product Blending and Liquid Sampling

PT Product Take-Off

RD Cylinder Receipt and Dispatch

SW Solid Waste Collection
TP CentrifugeTest/Centrifuge Post Mortem

TT Tails Take-Off

TVR Temoomventilated Storage Room

UF UF6 Feed

VR Ventilated Room

LBDCR-
10-0044

LBDCR-
10-0033

LBDCR-
10-0007

Initiating Event Index (Column a)

This column lists initiating events or IROFS failures that are typically identified in the Process
Hazard Analysis (PHA) phase of the ISA and that may lead to consequences exceeding those
identified in 10 CFR 70.61 (CFR, 2003). Initiating events are of several distinct types: (1)
external events, such as hurricanes and earthquakes; (2) facility events external to the node
being analyzed (e.g., fires, explosions, failures of other equipment, flooding from facility water
sources); (3) deviations from normal operations of the process in the node (i.e., credible
abnormal events); and (4) failures of IROFS of the node. The tabulated initiating events consist
of those that involve an actual or assumed failure of IROFS or that cause a demand requiring
IROFS to function to prevent consequences exceeding 10 CFR 70.61 (CFR, 2003) levels. The
frequency index number for initiating events is given in the table in column (a)." Table 3.1-9,
Failure Frequency Index Numbers, provides criteria for assigning a value to the frequency
index.
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3.7 General Types of Accident Sequences

Table 3.7-1 Accident Sequence and Risk Index

PrevenieSafey ~pidh Mitigatio LUeihfod Cosq is ne
~Ac~~>t Initating~ ~Saiety$ I >~ndex T klh~ Riknd~de vent aram Paramete2 ROS Unntrolled lih Category g) ommenand
Idntfir ndex oriluInOS o IROF 2 d Falr I Controlled Category ~(Type of Uncontrolled (U) I Recornmendations

FalreIdx oalre IndxS Ide (C) Aciet Con~troll~ed(C)~

(a) '>(b) ' j>(c) (d (et2J) ( g) ~ (hi)

TT2-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

TT2-1 -2 (IROFS1) (IROFS2) N/A -6 (C) 1 3 (T) 3 (C) Acceptable Risk
-2 -2

TT2-2 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

TT2-2 -2 (IROFS38) N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

TT3-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

TT3-1 -2 N/A (IROFSC21) -5 (C) 1 3 (T) 3 (C) Acceptable Risk
(Failure, -3) _

TT3-1 -2 N/A (IROFSC21) -2 (C) 3 1 (T) 3 (C) Acceptable Risk
(Success)

UF1-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

UFI-1 -2 (IROFS4) (IROFS5) N/A -6 (C) 1 3 (') 3 (C) Acceptable Risk
-2 -2

UF2-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

UF2-1 -2 (IROFS1) (IROFS2) N/A -6 (C) 1 3 (T) 3 (C) Acceptable Risk
-2 -2

UF2-2 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

UF2-2 -2 (IROFS38) N/A N/A -5 (C) 1 3.(T) 3 (C) Acceptable Risk
-3

UF2-3 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

UF2-3 -2 N/A N/A (IROFSC21) . -5 (C) 1 3 (T) .3 (C) Acceptable Risk
(Failure, -3)_

UF2-3 -2 N/A N/A (IROFSC21) -2 (C) 3 1 (T) 3 (C) Acceptable Risk
(Success)

U:3 4- N/A W/A W/A a2-U) -E) 9-MU POP~S Requived

CD

0

N)
CD

0,I

LBDCR-
09-0141

I
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3.7 General Tvoes of Accident Seauences

Table 3.7-1 Accident Sequence and Risk Index

Prvntv SaeyPreve~ntive< Mitgaton Likei~hood - ponseq . Risk rIndex<
Accide~nt Intatn Paramieter I Saety ROFS Ine iklho ategory (h-f x ) Comments and'
Identifier Eet or tROFS 1~ Paraetr2~ Failure Uncontrolled Catkeghory (Typ ofUcnrle U eomnainInex Falueindx ur IOF 2 Inex (U 1 Controlle Acidnt UControlled (U) I~eomn~nFailuilue Index~ (C)~dii) t4~(V~~

UV-341 4 fw4rýS N/A F8Q~47a) 44(G) 4 3-) 3-(G) _0pa~eRs

PT2-4 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required
PT2-4 -2 (IROFS38) N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk

PT2-5 (IROFS30a) N/A N/A N/A -1 (U) 3 3 (CR) 9 (U) IROFS Required

PT2-5 (IROFS30a) (IROFS30b) (IROFS30c) N/A -5 (C) 1 3 (CR) 3 (C) Acceptable Risk
-1 -2 -2 ..._..

PT3-5 -2 N/A N/A N/A -2-(UJ' 3 3- C4) 9(U) IROF-S Required
-2 (iROFS13) N/A NRAFS4a 4-(G) 4 3+(-) 3() Aceeptable Risk

__ _~a~w -3~ ____

4 T5-1 -2N N/A (IROFS41a) -44(q 2 3-1 T-) 43(C) Aeptable Risk
(Success)

PWT- 2 -2 N/RA) N/A (IRFSC4a) -5-() 4 434) 3-(C) Acceptable-Risk

_ (Sue~ (Failre-3) ___

P13-5 -2 N/A N/A N/A -2 (U) 3 3 (CR) 9 (U) IROFS Required
PT3-5 -2 (IROFS15) N/A N/A -5 (C) 1 3 (CR) 3 (C) Acceptable Risk

-23-

PT5-1 -2 N/A N/A N/A -2(U) 3 3 (T) 9(U) IROFS Required
PT5-I -2 N/A N/A (IROFSC21) -2(C) 3 1 (T) 3 (C) Acceptable Risk

Success
PT5-i -2 N/A N/A (IROFSC21) -5(C)' 1 3 (T) .3 (C) Acceptable Risk)

________ _________ (Failure -3)

PB 1-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required
PB1-I -2 (IROFS4) (IROFS5) N/A -6 (C) 1 3 (T) 3 (C) Acceptable Risk

-2 -2 _____ _____________

I

LBDCR-
09-0141

"0

CD
(1

0

0,0)
P,3
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Table 3.7- 7 Produnt S€t,
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3.7 General Types of Accident Sequences
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3.7 General Types of Accident Sequences

Table 3.7- 7 Pro-duc-t System
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3.7 General Types of Accident Sequences

Table 3.7-7 Product System

Criticality Assessment of Passive Safe-By-Desicn Components - ETC4009614

Safe Design
Attrbute

kfc 0.9 Review of Upset
Component Seequence Conditions toA 6 w Chanae Geometry Notes(Comments

(Applicable
Description ID HAZOP

Guidewords) LEI

(Desian Value.
See Note)

Product Pipina LOSS OF DIAMETER Based on qualitative assessment, there is margin
(lamest pipina SAFE BY between the parameter values at norgal operatinq

diameter in DESIGN 22.4 cm conditions of pipe diameter, amount of U - and
the system) ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

Product Pipingq LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Arrangement SAFE BY ARRNGMT between the normal operating conditions and the

DESIGN conservative desiqn/analysis conditions assumed for
ATTRIBUTE criticality.

WS1001 & LOSS OF VOLUME Based on gualitative assessment, there is margin
WS251 SAFE BY between the parameter values at normal operating

Product Roots DESIGN 19.3 liters conditions of Roots Pump volume, amount of U_ and
Pumps ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

WS1001 & LOSS OF PHYSICAL Based on qualitative assessment, there is marqin
WS251 SAFE BY ARRNGMNT between the normal operatinq conditions and the

Product Roots DESIGN conservative design/analysis conditions assumed for
Pump Set ATTRIBUTE criticality.

See Crit. Calc

LBDCR-
10-0012
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Table 3.7-7 Product Svstem

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Desiain
Attribute

<kk 0.95 Review of Upset
Com~onent Sequence Conditions toCe 6 w % Change Geometry Notes/Comments

Description ID HAZOP

Guidewords)

L(B
(Desion Value.

See Note)

c~1

Product LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE BY between the parameter values at normal operating

Cold Trap DESIGN 22.4 cm conditions of Cold Trap diameter, amount of U2" and
ATTRIBUTE enrichment and the conservative design/analysis values

for these Parameters assumed for criticality.

Product LOSS OF PHYSICAL Based on qualitative assessment, there is margin
SAFE BY ARRNGMNT between the normal oweratina conditions and the

Cold Tra DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE crticality.

See Crit. Calc

Carbon Type- LOSS OF DIAMETER Based on qualitative assessment, there is margin
A Trap SAFE BY between the parameter values at normal operating

DESIGN 22.4 cm conditions of Carbon Trap diameter, amount of Uf and
(Product Vent ATTRIBUTE enrichment and the conservative desinn/analysis values
Pumo & Trap for these parameters assumed for crticality.

Set)

AI603 Type-A LOSS OF DIAMETER Based on qualitative assessment, there is margin
Trap (Product SAFE BY between the parameter values at normal operating
Vent Pump & DESIGN 22.4 cm conditions of Aluminum Oxide Trap diameter, amount of

Trap Set) ATTRIBUTE U0 and enrichment and the conservative
desiqn/analysis values for these parameters assumed for
crtclit.

AOa LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorption Oil SAFE BY between the parameter values at normal operatin,

Filter DESIGN 19.3 liters conditions of AI20 3 Oil Filter volume, amount of UI J and
ATTRIBUTE enrichment and the conservative design/analysis values

for these Parameters assumed for criticality.

(Product Vent
Pump & Trap

Set)

LBDCR-
10-0012

ISA Summary Page 3.7-121 Revision 15

Page 540 of 2964



3.7 General Types of Accident Sequences

Table 3.7-7 Product System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

ltcý 0.95 Review of Upset
Component sequence Conditions toC 6ewtneChange Geometry Notes/Comments

(Auolicable
Description ID HAZOP

Guidewordsl

(Desian Value. Q)
See Note)

LO

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is margin
Exhaust Oil SAFE BY between the parameter values at normal operatinq

Filter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume. amount of U2
3

ATTRIBUTE and enrichment and the conservative desion/analysis
values for these Parameters assumed for criticality.

(Product Vent
Pump & Trap

Set)

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is marnin
Rotary Vane SAFE BY between the parameter values at normal operatinm

PumD DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of U235

ATTRIBUTE and enrichment and the conservative desigqn/analysis
values for these parameters assumed for criticality.

(Product Vent
Pump and
Trap Sell

Product Vent LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Pump and SAFE BY ARRNGMNT between the normal operating conditions and the
Trao Set DESIGN conservative design/analysis conditions assumed for

ATTRIBUTE criticality.

See Crit. Calc

Assay LOSS OF DIAMETER Based on qualitative assessment, there is marqin
SAFE BY between the parameter values at normal oAeratinq

Piping (largest DESIGN 22.4 cm conditions of pipe diameter, amount of Uz and
Pipin ATTRIBUTE enrichment and the conservative design/analysis values
system) for these parameters assumed for criticality.

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-7 Product System I
3.7 General Types of Accident Sequences

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

<11. 0.95 Review of Upset
Component Sequence IConditions to(a) 6Swtc% Change Geometry

D 6 (Applicable NoteslComments
Descrip~tion ID HAZOP

Guidewords) LE

(Design Value,See Note)

Assay Sampling LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Ping SAFE BY ARRNGMT between the normal operating conditions and the

Arrangement DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

Bounded by
Product Pipinq
Arrangement

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
(ASAO3&C SAFEBY between the parameter values at normal operating

Type-A Trap DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of U2
3

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Assay
Sampling Rig)

AIO, LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorption Oil SAFE BY between the parameter values at normal operaling

Filter DESIGN 19.3 liters conditions of AIOZ, Oil Filter Volume, amount of U3 5 and
ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

(Assay
Sampling Rig)

ARS40-65 LOSS OF VOLUME, Based on qualitative assessment, there is margin
Exhaust Oil SAFE BY between the parameter values at normal operating

Filter. DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of U2
5

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Assay
Sampling Rig)

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-7 Product System I
Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

!6"< 0.95 Review of Upset
Component Sequence Conditions to

0 6 wt % Chan-ge Geometry NoteslComments~(Anolicable
Description ID H(AOP

Guidewords) UE

(Design Value.
See Note)

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is marqin
Rotary Vane SAFE BY between the parameter values at normal operating

Pumm DESIGN 19.3 liters conditions of Rotary Vane Pump vofume, amount of ?"U
ATTRIBUTE and enrichment and the conservative design/anglysis

values for these Parameters assumed for criticality.

(Assay
Samoling Rig)

Assay LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Sampling Rio SAFE BY ARRNGMNT between the normal operating conditions and the

DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

Bounded by
,Product Pump &

Trao Set

Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE BY between the parameter values at normal operating

(K300) DESIGN 22.4 cm conditions of component diameter, amount of U23' and
ATTRIBUTE enrichment and the conservative desion/analysis values

for these parameters assumed for criticality.

(Mobile
Maint'noe Riq)

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
(AlOj & C SAFE BY between the parameter values at normal operatinq

Type-A Trap DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of U23
ATTRIBUTE and enrichment and the conservative design/analysis

values for these Parameters assumed for criticality.

(Mobile
Maint'nce Rio)

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-7 Product System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

<0. Review of Upset

Comeonent Sequence Conditions to

(6)6 yt % Chanae Geometry tNoteslComentsDe~cription ID (Applicable
oID HAZOP

Guidewords) (El

(Design Value, 0
See Note)

A603  LOSS OF VOLUME Based on qualitative assessment. there is margin
Adsorption Oil SAFE BY between the parameter values at normal operatinq

Filter DESIGN 19.3 liters conditions of A6,O Oil Filter volume, amount of U2 and
ATTRIBUTE enrichment and the Conservative designtanalysis values

for these parameters assumed for criticality.

(Mobile
Maint'nce Rig)

ARS40-65 LOSS OF VOLUME Based on qualitative assessment. there is margin
Ex.aust Oil SAFE BY between the parameter values at normal operatinq

Filter DESIGN 193 liters conditions of Exhaust Oil Filter volume. amount of U2
3

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Mobile
Maint'nce Rig)

D40-BCS LOSS OF VOLUME Based on gualitative assessment there is margin
Rotary Vane SAFE B between the oarameter values at normal operating

DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of U2
3

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

_Mobile
Maint'nce Rig)

W_SU251 LOSS OF VOLUME Based on qualitative assessment, there is margin
SAFE BY between the normal operating conditions and the
DESIGN 19.3 liters conservative design/analysis conditions assumed for

ATTRIBUTE criticality.

&Mobile
Maint'nce Rig)

Mobile LOSS OF PHYSICAL Based on oualitative assessment, there is margin
Maint'nce Rig SAFE BY ARRNGMNT between the normal operating conditions and the

DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

See Crit. Calc

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-7 Product System I

Criticality Assessment of Passive Safe-By-Desian Components -.ETC4009614

3.7 General Types of Accident Sequences

Component

Description

LAI

sequence

ID

.Sae Design

Attribute

k&,,c .95

0)6 wt %

(Deslan Value,
See Note)

Review of Upset
Conditions to

channe Geometry
(Applicable

HAZOP
Guidewords)

Notes/Comments

Based on oualitative assessment, there is
4 I - 4- 1

Pipette LOSS OF
SAFE BY
DESIGN

ATTRIBUTE

DIAMETER

22.4 cm
between the nararnmtr vqlues at normal i H
conditions of Pipette diameter. amount of U'3 and
enrichment and the i design/analysis values

LBDCR-
10-0012

for these naramethrc

Upset Conditions

All More Heat Based on qu:
process devi
would advern
criticality ass
parameter va

Iva t, it is hi.hly unlikely for a
iore heat condition thati to result in a r

nce of margin to
I maximum oDeratingJ with

ilues for amount of U"' and eni

All More Pressure Based on qua
nrocess devii

D assessment, it is hig
o result in a more ores
y affect the maintenar
d with desian and max

y unlikely for a
re condition
e of margin to
um operatino

that i

r values for amount of Uf• a

I 4~ 4
All Corrosion/Erosion Based on D assessment, it is hiahlv unlikely for a

deviation to result in a corrosion/erosion
nthat would affect the maintenance of margin to

i with design and maximum operatino
r vnlai m for nhysir anrrannnt -. . . . . .

All Loss of Based on qualitative assessment, Postulated loss of
Confinement or confinement or leak ae will not result in any appreciable

Leakage accumulation of U material because of physical
limitations of the Process (sub-atmospheric). As a result.
loss of confinement does not result in a potential for
criticality and therefore its consequence is low.

All Fire Component§ are protected from fire to ensure the safe
design attribute of physical arrangement is not adversely
impacted. The application of IROFS36a and its
implementing procedure provides control of transient
combustibles, limiting the fire magnitude and location in
areas containing uranic material.
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3.7 General Types of Accident Sequences

Table 3.7-7 Product System I
Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Desion
Attribute

<Review of Upset
Component S e Conditions tot SeuneChange Geometry. Notes/Comments

(Applicable
Description ID HAZOP

Guidewords)

(Design Value, M
See Note)

CLQ1

All Maintenance Approved maintenance procedures will be used to
ensure that maintenance does not adversely impact the
safe design attribute of physical arrangement.
Maintenance is part of the generic management
measures as described in Section 3.1.8.3 of the ISA
Summary.

SBD Impact/Drop Components are protected from imoact/drop where
Components necessary to ensure the safe design attribute of physical
by Physical arrangement is not adversely impacted. Seismic Il1/

Arrangement design criteria apply to support and anchorages of SBD
components whose as-designed, safe configuration must
be maintained during a desiqn basis earthquake (DBE).
Meeting these criteria provides protection from
impact/drop due to a bounding event (i.e., DBE).

SBD Extemal Events Bounded by the seismic, tornado missile or impact/drop
Components (Construction on event in accordance with the ISA Meeting Minutes on
by Physical Site) Operate While Constructing.

Arrangement

SBD External Events Cdticality due to this event is not credible, as it is
Components (Failure of Above- bounded by local intense precibitalion and protection
by Physical Ground Liquid from floods is no longer reouired as a result of LAR-08-

Arrangement Storage Tanks) 07.

SBD External Events Not a design basis event for the NEF site due to its
Components (Hurricane) distance from the coast (ISA Summary, Section
by Physical 3.2.3.4.3)

Arrangement

SBD External Events Components are protected from seismic events where
Components (Seismic necessary to ensure the safe design attribute of physical
by Physical arrangement is not adversely impacted. Unless

Arrangement specifically exemoted by a nuclear criticality safety

evaluation or analysis, SBD components and piping
require seismic design to ensure that minimum spacing
requirements are maintained in the event of a DBE or

damaoe from a nearby Il/I structure. system or
component.

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-7 Product System

3.7 General Types of Accident Sequences

Criticality Assessment of-Passive Safe-By-Design Components - ETC4009614

Safe Desiqn
Attribute

6 0.9 Review of Upset
Component Seauence Conditions to(a) 6ewuneChange Geometry NoteslComments

•_6 wt % (Axoalicable

Description ID HAZOP

GuidewordsE
LLI

(Design Value, w
See Note)

cL•

SBD External Events Components are protected from tornado events with the
Components (Tornado) application of IROFS27e to Prevent building collapse to
by Physical ensure the safe design attribute of physical arrangement

Arrangement is not adversely impacted.

SBD External Events Components are Protected from tornado missile events
Components (Tornado Missile) where necessary to ensure the safe design attribute of
by Physical physical arrangement is not adversely imroacted. Unless
Arrangement specifically exempted by a nuclear criticality safety

evaluation or analysis. SBD components and pipinq
require tornado missile protection to ensure that
minimum spacing requirements are maintained during a
tornado event.

SBD External Events Criticality due to this event is not credible as a result of
Components (Local Intense LAR-08-07. Components are protected from local
by Physical Precipitation) Intense precipitation with the application of IROFS27e to

Arrangement prevent building collapse to ensure the safe design
attribute of physical arrangement is not adversely
impacted. IROFS27e does not prevent water intrusion.
Flooding is included in nuclear criticality safety
evaluations and analyses for SBD components and
piping located on the first floor to demonstrate non-
credibility. Items located on higher floors are not subiect
to flooding.

SBDD External Events Comronents are protected from external fire events with
Comoonents (External Fire) the application of IROFS35 (fire barriers) and IROFS36q
by Physical (vegetation fire control) to ensure the safe design

Arrangement attribute of physical arrangement is not adversely
impacted.

SBD External Events Components are orotected from snowfice events with Ihe
Components (Snownce) application of IROFS27e to Prevent building collapse to
by Physical ensure the safe design attribute of physical arrangement

Arranoement is not adversely impacted. Water intrusion due to the
snowfice events is bounded by local intense precipitation.
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3.7 General Types of Accident Sequences

Table 3.7-7 Product System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Component Sequence

Description ID

LAI LB

Review of Upset
Conditions to

Change Geometry
(Apolicable

HAZOP
Guidewords)

NoteslCornments

LEI

LBDCR-
10-0012

All Double Contingency Principle is satisfied as follows: The
geometry is controlled such that the components are
individually SBD by physical size or 4ointly SBD by
physical arrangement. and no single credible event or
failure has been identified that has the potential to
adversely impact the safety function of the passive
design features. The enrichment is also controlled such
that no single credible event or failure could result in loss
of enrichment control leading to criticality.

Column Descriptions:

Column A: This column provides a brief description of each component.

Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the safe design attribute. The design Value can be found in ETC4009614.
Modeled value in criticality calculation may be more conservative than the design value.

Column D: This column identifies the applicable ,uidewords from the ISA HAZOP procedure that are used to
assess the criticality design margin. Additional quidewords are addressed as applicable in the
detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System I

3.7 General Types of Accident 
Sequences

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Component

Description

IA)

Sequence

ID

Safe Design
Attribute

(unletss
Physical

arrangement)

(Deslan Value.
See Note)

Review of Up-
Set Conditions

to Ch ane
Geometry

(Applicable
HAZOP

Guidewords)

Notes/Comments

M~
LBDCR-
10-0037

Tails Piping LOSS OF DIAMETER Based on qualitative assessment, there is margin
(lar-gest piping SAFE-BY- between the parameter values at normal operating

diameter in DESIGN 22.4 cm conditions of pipe diameter, amount of U.. and
the system) ATTRIBUTE enrichment and the conservative designtanalysis values

for these parameters assumed for criticality.

Tails Piping LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Arrangement SAFE-BY- ARRNGMT between the normal operating conditions and the

DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

WS1001 & LOSS OF VOLUME Based on qualitative assessment, there is margin
WS251 Tails SAFE BY between the parameter values at normal operating
Roots Pumps DESIGN 19.3 liters conditions of Roots Pump volume, amount of U'- and

ATTRIBUTE enrichment and the conse'vative design/analysis values
for these parameters assumed for criticality.

WS1001 & LOSS OF PHYSICAL Based on qualitative assessment, there is margin
WS251 Tails SAFE-BY- ARRNGMNT between the normal operatinq conditions and the
Roots Pump DESIGN conservative design/analysis conditions assumed for

Set ATTRIBUTE criticality.

Bounded by
Product Pumps

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System I
Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

ComPonent Seauence

ID

Safe Design
Attribute

A 6 wt %
(unless

arrangement)

(Desian Value.
See Note)

Review of Up-
Set Conditions

to Chanae
Geometry

(Apollcable
HAZOP

Guidewords)

Notes/Comments

LBDCR-
10D-0037

Description

M§1

LBDCR-
10-0012

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
(A,ý& SAFE-BY- between the Parameter values at normal operating

Type-A Trap DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of Uf,
ATTRIBUTE and enrichment and the conservative design/analysis

values for these parameters assumed for criticality:

Evacuation

A110 3  LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorotion Oil SAFE-BY- between the Parameter values at normal operatinq

Filter DESIGN 19.3 liters conditions of AI,03 Oil Filter volume, amount of U.U and
ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

(Tails
Evacuation

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is margin
Exhaust Oil SAFE-BY- between the oarameter values at normal operating

Fitter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of U"
ATTRIBUTE and enrichment and the conservative design/analysis

values for these parameters assumed for criticality.

Evacuation
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System I

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

3.7 General Types of Accident Sequences

Component

Description

Sequence

ID

Safe Design
Attribute

N" < 0.95

(unless
pyscal

arranAement,

(Deslan Value.
See Notel

LBDCR-
10-0037

Review of Up.
Set Conditions

to Change
Geometry

(Aoplicable
HAZOP

Guidewords)

QD1

Notes/Comnments

LU

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is margin
Rotary Vane SAFE-BY- between the parameter values at normal operating

Pump DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of UýW,
ATTRIBUTE and enrichment and the conservative desiqn/analysis

values for these parameters assumed for criticality.

(Tails
Evacuation

Tails LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Evacuation SAFE-BY- ARRNGMNT between the normal operating conditions and the

Rig DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

Bounded by
Product Pump

& Trap Set

Assay LOSS OF DIAMETER Based on qualitative assessment, there is margin
Sampling SAFE BY between the Parameter values at normal 0peratinq

e DESIGN 22.4 cm conditions of pipe diameter, amount of U2 and

pipe ID in ATTRIBUTE enrichment and the conservative design/analysis values
system) for these paramelers assumed for criticality.

Assay Sampling LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Piping SAFE B ARRNGMT between the normal operating conditions and the

Arrangement DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

Bounded by
Product Piping
Arrancement

LBDCR-
10-0012
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Table 3.7-8 Tails System I
Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Safe Design
Attribute

(unless
physical

arran-gement)

Notes/Comments

LBDCR-
10-0037

Component

Description

LAJ

Seauence

ID

Review of Up-
Set Conditions

to Change
Geometry
(AiDlicable

HAZOP
Guidewords)

(Design Value,
See Note)

Mixed Bed LOSS O DIAMETER Based on qualitative assessment, there is margin
(AI20 3 & Q. SAFE BY between the parameter values at normal operatinq

Type-A Trap DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of U
ATTRIBUTE and enrichment and the conservative design/analysis

values for these parameters assumed for criticality.

(Assay
Sampling Rig)

LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsortion Oil SAFE-BY- between the Parameter values at normal operating

Filter DESIGN 19.3 liters conditions of AI0 3 Oil Filter volume. amount of Uf and
ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

(Assay
Sampling. Rig)

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is margin
Exhaust Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of U
2
3

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Assay
Sampling Ri•)

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Desiqn'Components - ETC4009609

Safe Desian Notes/Comments
Attribute

k•n< 0.95

&Review of Up-
(unless Set Conditions

Comonent Sequence to Change
arrangement) Geometry

Description ID (Apolicable
HAZOP

A (BGuidewoids)

(Design Value,
See Note)

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is margin
Rotary Vane SAFE BY between the Parameter values -at normal o0era.tinqp

Pumo DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of UW
ATTRIBUTE and enrichment and the conservative desiqn/analysis

values for these parameters assumed for criticality.

(Assay
Samplina Rio)

Assay LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Sampling Rio SAFE BY ARRNGMNT between the normal operating conditions and the

DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

Bounded bY
Product Pumo

&Trap Set

Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE BY between the parameter values at normal operatino

(K300) DESIGN 22.4 cm conditions of component diameter, amount of U2 and
ATTRIBUTE enrichment and the conservative design/analy-sis values

for these Parameters assumed for cdticality.

(Mobile
Maint'nce Rig)

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
fAw& C) SAFE BY between the parameter values at normal operatinq

Type-A Trap DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of U"5
ATTRIBUTE and enrichment and the conservative design/analysis

values for these oarameters assumed for criticality.

(Mobile
Maintnce Rig)

LBDCR-
10-0037

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System I
Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Component

Description

JLkl

Sequence

ID

(B)

Safe Desian
Attribute

ki<0.95

@6 wt %
(unless
Physical

anrangement)

(Design Value.
See Note)

(CL

Review of Up-
Set Conditions

to Change
Geometry
(Applicable

HAZOP
Guidewords)

IM n

NoteslComments

LBDCR-
10-0037

AIZQ LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorption Oil SAFE BY between the Parameter values at normal operatinq

Filter DESIGN 19.3 liters conditions of AI,203 Oil Filter volume, amount of U'j and
ATTRIBUTE enrichment and the conservative desian/analysis values

for these parameters assumed for criticality.

(Mobile
Maint'nce Rio)

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is margin
Exhaust Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of U
2z

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Mobile
Maint'nce Rig)

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is margin
Rotary Vane SAFE BY between the parameter values at normal operating

Pump DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of U
2
ý-

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Mobile
Maint'nce Rio)

WSU251 LOSS OF VOLUME Based on qualitative assessment, there is margin
Roots Pump SAFE B . between the normal operating conditions and the

DESIGN i9.3 liters conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

(Mobile
Maint'nce Rig)

LBDCR-
10-0012

ISA Summary Page 3.7-148 Revision 15

Page 567 of 2964



3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Desion Components - ETC4009609

3.7 General Types of Accident Sequences

Component

Description

Sequence

ID

Safe Desion

Attribute

k..ff 0.95

A 6 wt %
(unless
Physical

arranaement)

(Design Value.
See Note)

CLO

Review of Up-
Set Conditions

to Change
Geometry
(Applicable

HAZOP
Guldewords)

Mobile LOSS OF PHYSICAL Based on qualitative assessment, there is marain
Maint'nce Rig SAFE BY Y ARRNGMNT between the normal operatina conditions and the

DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

See Crit. Calc

Pioette LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE-BY- between the parameter values at normal o erating
DESIGN 22.4 cm conditions of Pipette diameter, amount of U235 and

ATTRIBUTE enrichment and the conservative design/analysis values
for these Parameters assumed for criticality.

Upset Conditions

All More Heat Based on qualitative assessment, it is highly unlikely for
a process deviation to result in a more heat condition
that would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U 4 and enrichment.

All More Pressure Based on qualitative assessment, it is hiqhly unlikely for
a process deviation to result in a more pressure
condition that would adversely affect the maintenance of
margin to criticality associated with design and maximum
operatinq parameter values for amount of U2 • and
enrichment.

All Cormsion/Erosion Based on qualitative assessment. it is highly unlikely for
a process deviation to result in a corrosion/erosion
condition that would affect the maintenance of margjin to
criticality associated with design and maximum operatinq
parameter values for ohysical arrangement

Notes/Comments

LBDCR-
10-0037

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Safe Design
Attribute

&1ý< 0.95

ft 8 wt %
(unless
ohrsical

arrangement)

Notes/Comments

LBDCR-
10-0037

Component

Description

Senuence

ID

(B)

Review of Up-
Set Conditions

to Change
Geometry
(Aoolicable

HAZOP
Guidewords)

(Design Value.
See Note) D)L

All Loss of Based on qualitative assessment, postulated loss of
Confinement or confinement or leakaqe will not result in any appreciable

Leakage accumulation of U2 * material because of physical
limitations of the process (sub-atmospheric). As a result.
loss of confinement does not result in a potential for
criticality and therefore its conseauence is low.

All Fire Components are protected from fire to ensure the safe
design attribute of physical arrangement is not adversely
impacted. The application of IROFS36a and its
implementing procedure provides control of transient
combustibles, limiting the fire magnitude and location in
areas containing uranic material.

All Maintenance Approved maintenance procedures will be used to

ensure that maintenance does not adversely impact the
safe design attribute of physical arrangement.
Maintenance is Dart of the generic manaaiement
measures as described in Section 3.1.8.3 of the ISA
Summary.

SBD Impact/Drop Components are protected from impact/drop where
Components necessary to ensure the safe design attribute of physical
by Physical arrangement is not adversely impacted. Seismic Il/I

Arrangement design criteria apply to support and anchorages of SBD

components whose as-designed, safe configuration

must be maintained during a design basis earthquake
(DBE). Meeting these criteria provides protection from
impact/drop due to a bounding event (i.e., DBE).

SBD External Events Bounded by the seismic, tornado missile or impact/drop
Components (Construction on event in accordance with the ISA Meeting Minutes on
by Physical Site) Operate While Constructing.

Arrangement

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Desian Components - ETC4009609

Component

Description

UA

Safe Design
Attribute

kaff 0.95

Notes/Comments

UEI
LBDCR-
10-0037

Sequence

ID

(unless

arrangement)

Review of Up-
Set Conditions

to Change
Geometry
(ApDticable

HAZOP
Guidewords)

(Design Value,
See Note)

LcI

SBO External Events Criticality due to this event is not credible, as it is
Components (Failure of Above- bounded by local intense precioitation and protection
by Physical Ground Liquid, from floods is no longer required as a result of LAR-08-

Arranqement Storage Tanks) 07.

SBD External Events Not a design basis event for the NEF site due to its
Components (Hurricne) distance from the coast (ISA Summary. Section
by Physical 3.2.3.4.31

Arranaement

SBD External Events Components are Protected from seismic events where
Components (Seismic) necessary to ensure the safe design attribute of physical
by Physical arranqement is not adversely impacted. Unless

Arrangement specifically exempted by a nuclear criticality safety

evaluation or analysis. SBD comoonents and piping
require seismic design to ensure that minimum spacing
requirements are maintained in the event of a DBE or

damage from a nearby Il/I structure, system or
component.

SBD External Events Comoonents are protected from tornado events with the
Comoonents (Tomado) apolication of IROFS27e to prevent building collapse to
by Physical ensure the safe design attribute of physical arrangement

Arrangement is not adversely impacted.

SBD External Events Comoonents are protected from tornado missile events
Components (Tornado Missile) where necessary to ensure the safe desiqn attribute of
by Physical physical arranqement is not adversely impacted. Unless

Arrangement specifically exempted by a nuclear criticality safety

evaluation or analysis. SBD components and pipinq
require tornado missile protection to ensure that

minimum spacinq requirements are maintained during a
tomado event.

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Safe Design
Attribute

_k•< 0.95

(unless
Physical

arran-oement)

NoteslComments

LU
LBDCR-
10-0037

Componeri

Description

Sequence

ID

Review of Up-
Set Conditions

to Change
Geometry

(Applicable
HAZOP

Guidewords)

(Design Value.
see Note)

SBD External Events Criticality due to this event is not credible as a result of
Components (Local Intense LAR-08-07. Components are protected from local
by Physical Precipitation) intense precipitation with the application of IROFS27e to

Arrangement prevent building collapse to ensure the safe design
attribute of physical arrangement is not adversely
impacted. IROFS27e does not prevent water intrusion.
Flooding is included in nuclear criticality safety
evaluations and analyses for SBD components and
piping located on the first floor to demonstrate non-
credibility. Items located on higher floors are not subiect
to ýflooding.

SBD External Events Components are protected from external fire events with
Components (External Fire) the application of IROFS35 (fire barriers) and IROFS36q
by Physical (vegetation fire control) to ensure the safe design

Arrangement attribute of physical arrangement is not adversely
impacted.

SBD External Events Components are protected from snow/ice events with
Components (Snow/ice) the application of IROFS27e to prevent building collapse
by Physical to ensure the safe design attribute of physical

Arrangement arrangement is not adversely impacted. Water intrusion
due to the snow/ice events is bounded by local intense
precipitation.

Adherence to Double Contingency Principle LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System I

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Component

Description

W.l

Seauence

ID

Safe Dlesign
Attribute

ka.f 0.95

(unless
Physical

arrangement)

(Design Value,
See Note)

CLO

Review of Up-
Set Conditions

to Change
Geometry

(A•plicable
HAZOP

Guidewordsl

Notes/Comments

(E)
LBDCR-
10-0037

All Double Contingency Principle is satisfied as follows: The
geometry is controlled such that the components are
individually SBD by physical size or ioinlly SBD by
physical arrangemenl, and no single credible event or

failure has been identified that has the potential to
adversely impact the safety function of the passive
design features. The enrichment is also controlled such
that no single credible event or failure could result in loss
of enrichment control leading to criticality.

Column Descriptions:

Column A: This column Provides a brief description of each component.

Column B: This column identifies the accident sequence associated with the passive component.

Column C: This column identifies the safe desiqn attribute. The design value can be found in
ETC4009609. Modeled value in criticality calculation may be more conservative than the
design value.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are
used to assess the criticality design mar-gin. Additional guidewords are addressed as
applicable in the detailed assessment.

Column E: This column provides any notes, comments and concluding statements.
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3.7 General Types of Accident Sequences

Tablo 3.7-11 Centllngency Dump System

Confnpeoy DmpTa

Cont4gonc Tiaspq Tsap
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Safe Desian NoteslComments
Attribute

EL•
kg; 0.95

A Review of UP-Set
(unless Conditions toComonent hysical Change Geometry

arrangement) (Applicable
Description I.DD HAZOP

Guldewords)

(Desion Value.
See Note)

(C)

Contingency LOSS OF DIAMETER Based on qualitative assessment, there is margin
Dump Piping SAFE-BY- between the parameter values at normal operatinq

DESIGN 22.4 cm conditions of pipe diameter, amount of U1 p and
flar-gest Pipe in ATTRIBUTE enrichment and the conservative design analysis values

the system for these parameters assumed for criticality.

Contingency LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Dumo Piping SAFE-BY- ARRNGMNT between the normal oneratino conditions and the
Arrangement DESIGN conservative design analysis conditions assumed for

ATTRIBUTE criticality.

See CDS
(System 440) Drawings &

Crit. Calc

Contingency LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Dump NaF SAFE-BY- between the Parameter values at normal operatin,3

Traps DESIGN ARRNGMNT conditions of NaF Trap arrangement, amount of Uz'* and
ATTRIBUTE enrichment and the conservative design/analysis values

for these Parameters assumed for criticality.

See Crit.

Calc

LBDCR-
10-0037

LBDCR-
10-0012

Page 3.7-1 73 Revision 15
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Desion Components - ETC4009567

Safe Design Notes/Comments
Attribute

0Aw2i Review of Up-SetComponent S Q (unless Conditions to
Physical Change Geometry

arrangement) (Applicable
Descriotion ID HAZOP

Guidewords)

(Design Value,
See Note)

Contingency LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Dumro SAFE-BY- ARRNGMNT between the normal oweratind conditions and the

DESIGN conservative designtanalysis conditions assumed for
Buffer Volume ATTRIBUTE criticality.

Arrangement See CDS
Drawings &

Crit. Calc

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
(AI203 & C) SAFE BY between the parameter values at normal operating

Type-A Trap DESIGN 22.4cm conditions of Mixed Bed Trap diameter. amount of U"'
ATTRIBUTE and enrichment and the conservative design/analysis

values for these parameters assumed for criticality.

(Contingency
Dump

Vacuum
Pump & Trap

Set)

LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorption Oil SAFE BY between the parameter values at normal operaUna

Filter DESIGN 19.3 liters conditions of AIO2 Oil Filter volume, amount of U and
ATTRIBUTE enrichment and the conservative desiqn/analysis values

for these parameters assumed for criticality.

(Continqency
Dump Pump &

Trap Se)

LBDCR-
10-0037

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Safe Design Notes/Comments
Attribute

I(f 0.95

9D. 6 wt % Review of Up-Set
Component Seuence (unless Conditions to

nhesienl Change Geometry
arranoement) (Applicable

Description ID HAZOP
Guldewords)

(Design Value, Q
See Note)

(C)

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is margin
Exhaust Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of U235

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Contingency
Dump Pump &

Trap Set)

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is margin
Rotary Vane SAFE BY between the parameter values at normal operating

Pump DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of U2-
ATTRIBUTE and enrichment and the conservative design/analysis

(Contingency values for these parameters assumed for criticalitb.
Dump Pump &

Trao Set)

WSU251 Roots LOSS OF VOLUME Based on qualitative assessment, there is margin
Pump SAFE BY between the normal operating conditions and the

DESIGN 19.3 liters conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

(Contingency
Dump Pump &

Trao Set)

Contingency LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Dump Pump & SAFE BY ARRNGMNT between the normal operating conditions and the

Trap Set DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

Bounded by
Product Pump

& Trap Set

LBDCR-
10-0037

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

3.7 General Types of Accident Sequences
Safe Desion

Attribute

16, 0.95

(unless
Physical

arrangement)

NotesLComments

L9

Component

Description

Sequence

ID

Review of Up-Set
Conditions to

Change Geometry
(Applicable

HAZOP
Guldewords)

LBDCR-
10-0037

(Design Value.
See Note)

cLQ

Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE BY between the parameter values at normal operating

WK300l DESIGN 22.4 cm conditions of component diameter, amount of ..U and
ATTRIBUTE enrichment and the conservative design/analysis values

for these Parameters assumed for criticality,

(Mobile
Maintenance

Rio)

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
(Al?03 & C) SAFE BY between the parameter values at normal operatino

Type-A Trap DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of 2'U
ATTRIBUTE and enrichment and the conservative design/analysis

values for these parameters assumed for criticali.

(Mobile
Maintenance

RLi)

A1203 LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorption Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of AIO1 Oil Filter volume, amount of ... U and
ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

(Mobile
Maintenance

Rig)

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Safe Design NoteslComments
Attribute

LW Review of UP-Set
(unless Conditions to

Comonent Seauence si Change Geometry
arrangement) (ApDlicable

Description ID HAZOP
Guidewords)

(Design Value,
See Note)

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is marqin
Exhaust Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of Z3U
ATTRIBUTE and enrichment and the conservative designanalysis

values for these parameters assumed for criticality.

(Mobile
Maintenance

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is margin
Rotary Vane SAFE BY between the parameter values at normal operating

Pump DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of
ATTRIBUTE U235 and enrichment and the conservative

design/analysis values for these parameters assumed
for criticality.

(Mobile
Maintenance

Rig)

WSU-251 LOSS OF VOLUME Based on qualitative assessment, there is margin
Roots Pump SAFE BY between the parameter values at normal operatinq

DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of
ATTRIBUTE U235 and enrichment and the conservative

designlanalysis values for these parameters assumed
(.Mobile for criticality.

Maintenance

Mobile LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Maintenance SAFE BY ARRNGMNT between the normal operating conditions and the

R ig DESIGN conservative designtanalysis conditions assumed for
ATTRIBUTE criticality.

See CDS
Drawings &
Crit. Calc

LBDCR-
10-0037

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Desigqn Components - ETC4009567

Safe Design Notes/Comments
Attribute

LE)

6w.t % Review of UP-Set
Componen Suence (unless Conditions toShysical Change Geometry

arrangement) (Applicable
Description ID HAZOP

Guidewords)

(Design Value. M
See Note)

Upset Conditions

All More Heat Based on qualitative assessment, it is highly unlikely for
a orocess deviation to result in a more heat condition
that would adversely affect the maintenance of margin to
criticality associated with desion and maximum
operating parameter values for amount of 2'U and
enrichment.

All. More Pressure Based on qualitative assessment, it is highly unlikely for
a process deviation to result in a more pressure
condition that would adversely affect the maintenance of
margin to criticality associated with design and
maximum operting parameter values for amount of 235U
and enrichment.

All Corrosion/Erosion Based on qualitative assessment, it is highly unlikely for
a process deviation to result in a corrosion/erosion
condition that would affect the maintenance of margin to
criticality associated with desiQn and maximum
operating parameter values for physical arrangement.

All Loss of Based on qualitative assessment, postulated loss of
Confinement or confinement or leakage will not result in any appreciable

Leakage accumulation of "'U material because of physical
limitations of the process (sub-atmospheric). As a
result, loss of confinement does not result in a potential
for criticality and therefore its consequence is low.

All Fire Components are protected from fire to ensure the safe
design attribute of physical arrangement is not adversely
impacted. The application of IROFS36a and its
implementing procedure provides control of transient
combustibles, limiting the fire magnitude and location in
areas containing uranic material.

LBDCR-
10-0037

LBDCR-
10-0012
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3.7 General Types of Accident Sequences

Table 3.7-11 Contincency Dump System

Criticality Assessment of Passive Safe-By-Desian Components - ETC4009567

Safe Desian NoteslComments
Attribute

&cl 0.95

6wt % Review of Up-Set
Component Seauence (unless Conditions to

phiEs2al Change Geometry
arranaement) (Applicable

Description ID HAZOP
Guidewords)

(Design Value, (D.
See Note)

L•I

All Maintenance Approved maintenance procedures will be used to
ensure that maintenance does not adversely impact the
safe design attribute of Physical arrangement.
Maintenance is Part of the generic management
measures as described in Section 3.1.8.3 of the ISA
Summary.

SBD Impact/Drop Components are protected from impact/drop where
Components by necessary to ensure the safe design attribute of physial

Physical arrangement is not adversely impacted. Seismic Il/I
Arranurement design criteria aoolv to support and anchoraoes of SBD

components whose as-desiened, safe configuration
must be maintained durina a design basis earthouake
(DBE). Meeting these crteria provides protection from
impact/drop due to a bounding event (i.e., DBE).

SBD External Events Bounded by the seismic, tornado missile or impact/drop
Components by (Construction on event in accordance with the ISA Meeting Minutes on

Physical Site) Operate While Constructing.
Arrangement

SBD External Events Criticality due to this event is not credible, as it is
Components by (Failure of Above- bounded by local intense Precipitation and protection

Physical Ground Liquid from floods is no longer reguired as a result of LAR-08-
Arrangement Storage Tanks) 07.

SBD External Events Not a design basis event for the NEF site due to its
Components by (Hurricane) distance from the coast (ISA Summary, Section

Physical 3.2.3.4.3)
Arrangement

LBDCR-
10-0037

LBDCR-
10-0012

I ISA Summary Page 3.7-179 Revision 15

Page 580 of 2964



3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Desinn Components - ETC4009567

Safe Design Notes/Comments
Attribute

( Review of Up-Set
(unless Conditions toComponent Seuence physical Change Geometry

arrangement) (Applicable
Description ID HAZOP

Guidewords)

(Design Value,
See Note)

SBD External Events Components are protected from seismic events where
Components by (Seismic) necessary to ensure the safe design attribute of physical

Physical arrangement is not adversely impacted. Unless
Arrangement specifically exempted by a nuclear criticality safety

evaluation or analysis. SBD components and piping
require seismic design to ensure that minimum spacing
requirements are maintained in the event of a DBE or
damage from a nearby 1l/1 structure, system or
component.

SBD External Events Components are protected from tornado events with the
Components by (Tornado) application of IROFS27e to prevent building collapse to

Physical ensure the safe design attribute of physical arrangement
Arrangement is not adversely impacted.

SBD External Events Components are protected from tornado missile events
Components by (Tornado Missile) where necessary to ensure the safe design attribute of

Physical physical arrangement is not adversely impacted. Unless
Arrangement specifically exemoted by a nuclear criticality safety

evaluation or analysis. SBD components and pipinq
'require tornado missile protection to ensure that
minimum spacinq requirements are maintained during a
tornado event.

SBD External Events Criticality due to this event is not credible as a result of
Components by (Local Intense LAR-08-07. Components are protected from local

Physical Precipitation) intense precipitation with the application of IROFS27e to
Arrangement prevent building collapse to ensure the safe design

attribute of physical arrangement is not adversely
impacted. IROFS27e does not prevent water intrusion.
Flooding is included in nuclear criticality safety
evaluations and analyses for SBD components and
piping located on the first floor to demonstrate non-
credibility. Items located on higher floors are not subiect
to flooding.

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Safe Design Notes/Comments
Attribute

UE~
ko_:' 0.95

(a 6 wt Review of Up-Set
Component Sequence (unless Conditions to

physical Change Geometry
arrangement) (Applicable

Description ID HAZOP
Guidewords)LUA (B)

(Desian Value. LDA
See Note)

SBD External Events Components are protected from external fire events with
Components by (External Fire) the application of IROFS35 (fire barriers) and IROFS36q

Physical (vegetation fire control) to ensure the safe design
Arrangement attribute of physical arrangement is not adversely

impacted.

SBD External Events Components are Protected from snow/ice events with
Components by (Snow/Ice the application of IROFS27e to prevent building collapse

Physical to ensure the safe design attribute of physical
Arranqement arrangement is not adversely impacted. Water intrusion

due to the snow/ice events is bounded by local intense
precipitation.

Adherence to Double Contingency Principle

'All Double Contingency PrinciPle is satisfied as follows: The
qeometry is controlled such that the components are
individually SBD by physical size or iointly SBD by
physical arrangement, and no single credible event or
failure has been identified that has the potential to
adversely impact the safety function of the Passive
design features. The enrichment is also controlled such
that no single credible event or failure could result in
loss of enrichment control leading to criticality.

LBDCR-
10-0037

L
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System I
Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Safe Design Notes/Comments
Attribute

IEl•

A 6 wt % Review of Up-Set
(unless Conditions toComonent Sequence physical Change Geometry

arrangement) (Applicable
Description ID HAZOP

Guldewords)

IDesian Value,
See Note)

CLO

Column Descriptions:

Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.
Column C: This column identifies the safe design attribute. The design value can be found in

ETC4009567. Modeled value in criticality calculation may be more conservative than the design
value.

Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are used
to assess the criticality design margin. Additional quidewords are addressed as applicable in the
detailed assessment.

Column E: This column provides any notes, comments and concluding statements.

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-12a Mobile Feed SamDlina Rio 11

MooIle reea
Sampling Rig

overall
configuration

BY-DESIGN
ATTRIBUTE

Arrangement

(See Table 3.7-
13b)

maseu on quainauve assessmenm, mere
margin between the normal operating
conditions and the conservative
design/analysis conditions assumed for
criticality.

Keff < 0.95 @
6.0 wt %

More Heat Based on qualitative assessment, it is highly
unlikely for a process deviation to result in a
more heat condition that would adversely
affect the maintenance of margin to criticality
associated with design and maximum
operating parameter values for amount of 

2 35
U

and enrichment.

More Pressure Based on qualitative assessment, it is highly
unlikely for a process deviation to result in a
more pressure condition that would adversely
affect the maintenance of margin to criticality
associated with design and maximum
operating parameter values for amount of 3

5 U
and enrichment.

Corrosion/Erosion Based on qualitative assessment, it is highly
unlikely for a process deviation to result in a
corrosion/erosion condition that would affect
the maintenance of margin to criticality
associated with design and maximum
operating parameter values for physical
arrangement.

Loss of Based on qualitative assessment, postulated
Confinement or loss of Mobile Feed Sampling Rig

Leakage confinement or leakage will not result in any
appreciable accumulation of 

2
3U material

because of physical limitation of the process
(sub-atmospheric) and the size of the sample
containers. As a result, loss of confinement
does not result in a potential criticality and
therefore its consequence is low.

Fire Components shall be protected from fire to
ensure the critical design attribute of physical
arrangement is not adversely impacted.

Maintenance Configuration Management shall ensure that
maintenance does not adversely impact the
critical design attribute of physical
arrangement.

LBDCR-
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3.7 General Types of Accident Sequences

uomponents snaii De protecteo Trom
impact/drop to ensure the critical design
attribute of physical arrangement is not
adversely impacted. JI

External Events Components shall be protected from
(Construction on construction on-site to ensure the critical

Site) design attribute of physical arrangement is not
adversely impacted.

External Events Components shall be protected from external
(Failure of Above- flooding (Failure of Above-Ground Liquid

Ground Liquid Storage Tanks) to ensure the critical design
Storage Tanks) attribute of physical arrangement is not

adversely impacted.

External Events Components shall be protected from seismic
(Seismic) events to ensure the critical design attribute of

physical arrangement is not adversely
impacted.

External Events Components shall be protected from external
(External Fire) fire events to ensure the critical design

attribute of physical arrangement is not
adversely impacted.

Double Contingency Principal is satisfied as

follows. The geometry is criticality safe and
no single credible event or failure has been
identified whereby the geometry could
become unsafe. The enrichment is also
controlled such that no single credible failure
could result in loss of enrichment control.

I

LBDCR-
09-0138

Column Descriptions:
Column A: This column provides a brief description of each component.
Column B: This column identifies the accident sequence associated with the passive component.
Column C: The column identifies the safe design attribute under consideration along with the conservative values used in the

criticality analysis.
Column D: This column identifies the applicable guidewords from the ISA HAZOP procedure that are used to assess the criticality

design margin. Additional guidewords are addressed as applicable in the detailed assessment.
Column E: This column provides any notes, comments and concluding statements.
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3.7 General Types of Accident Sequences

Table 3.7-12b Safe.Design Attributes for Mobile Feed
I nmnlinn Aucfam I

,L.IjUII JUfl11 J vIuIJIC - 1U EuLOlO

Pump inlet filter volume < 18 liters

Pump outlet filter volume < 18 liters

Mixed-bed trap diameter < 21.9 cm

Interconnecting piping < 21.9 cm
diameter

LBDCR-
09-0138
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3.8 Items Relied On For Safety (IROFS)

IROFS will be designed, constructed, tested and maintained to QA Level 1. IROFS will comply
with design requirements established by the ISA and the applicable codes and standards (listed
in table 3.0-1). IROFS components and their designs will be of proven technology for their
intended application. These IROFS components and systems will be qualified to perform their
required safety functions under normal and accident conditions for which they are, credited, e.g.,
pressure, temperature, humidity, seismic motion, electromagnetic interference, and radio-
frequency interference, as required by the ISA. IROFS components and systems will be
qualified using the applicable guidance in Institute of Electrical and Electronics Engineers
(IEEE) standard IEEE-323, "IEEE Standard for Qualifying Class 1 E Equipment for Nuclear
Power Generating Stations". Furthermore, IROFS components and systems will be designed,
procured, installed, tested, and maintained using the applicable guidance in Regulatory Guide
1.180, "Guidelines for Evaluating Electromagnetic and Radio-Frequency Interference in Safety-
Related Instrumentation and Control Systems,". IROFS systems will be designed and
maintained consistent with the reliability assumptions in the ISA. Redundant IROFS systems
will be separate and independent from each other. IROFS systems will be designed to be fail-
safe. In addition, IROFS systems will be designed such that process control system failures will
not affect the ability of the IROFS systems to perform their required safety functions. Plant
control systems willnot-be-are not used to perform IROFS functions. Installation of IROFS 10-BDCR

systems will be in accordance with engineering specifications and manufacturer's
recommendations. Required testing and calibration of IROFS will be consistent with the
assumptions of the ISA and setpoint calculations, as applicable. For hardware IROFS involving
instrumentation which provides automatic prevention or mitigation of events, setpoint
calculations are performed in accordance with a setpoint methodology, which is consistent with
the applicable guidance provided in*Regulatory Guide 1.105, "Setpoints for Safety-Related
Instrumentation,".

In addition, for those IROFS requiring operator actions, a human factors engineering review of
the human-system interfaces shall be conducted using the applicable guidance in NUREG-
0700, "Human-System Interface Design Review Guidelines," and NUREG-071 1, "Human
Factors Engineering Program Review Model,".

For IROFS and IROFS with Enhanced Failure Probability Index Numbers (i.e., enhanced
IROFS) that require "independent verification" of a safety function, the independent verification
shall be independent with respect to personnel and personnel interface. Specifically, a second
qualified individual, operating independently (e.g., not at the same time or not at the same
location) of the individual assigned the responsibility to perform the required task, shall, as
applicable, verify that the required task (i.e., safety function) has been performed correctly (e.g.,
verify a condition), or re-perform the task (i.e., safety function), and confirm acceptable results
before additional action(s) can be taken which potentially negatively impact the safety function
of the IROFS. The required task and independent verification shall be implemented by
procedure and documented by initials or signatures of the individuals responsible for each task.
In addition, the individuals performing the tasks shall be qualified to perform, for the particular
system-or process (as applicable) involved, the tasks required and shall possess operating
knowledge of the particular system or process (as applicable) involved and its relationship to
facility safety. The requirements for independent verification are consistent with the applicable
guidance provided in ANSI/ANS-3.2.

For an IROFS that is found to be degraded or impaired by planned operations, maintenance, or LBDCR-

construction activities: a compensatory measure may be used to ensure that the function of the 10-o043
IROFS is compensated until it is returned to service. For example, a continuous fire watch may
be used to compensate for a degraded IROFS barrier.
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3.8 Items Relied On For Safety (IROFS)

(4) Sufficient time is available for the site to detect the event and notify workers to evacuate
the area(s) of concern.

3.8.3.45 IROFS45 Basis for Enhanced FPIN

The enhanced (i.e., Index of "-3") administrative control to ensure subcritical geometry, by
verifying that the stored cylinders containing enriched uranium in the CRDB and Blending and
Liquid Sampling Areas are in a horizontal, co-planar (i.e., non-stacked), condition and that no
other cylinder containing enriched uranium is in movement in the associated area, is based on
the following factors:

The failure to ensure that the required conditions are met for subcritical geometry will be
precluded by independent verification prior to moving a cylinder containing enriched uranium in
the CRDB or the Blending and Liquid Sampling Area. This enhancement shall meet the
requirements for independent verification identified in Section 3.8.1.

3.8.3.C6 IROFSC6 Basis for Enhanced FPIN

The enhanced (i.e., Index of "-3") administrative control to calculate and set the cascade
enrichment control device in accordance with the calculation to ensure 235U enrichment < 5 w/o to
ensure subcriticality within the designed process and analyzed activities is based on the
following factors:

Exceeding the 23U enrichment license limit of 5 w/o will be precluded by independent verification
of the cascade enrichment control device setting calculation prior to changing the cascade
enrichment control device setting and independent verification of implementation of the
enrichment control device setting within 1 hour after changing the cascade enrichment control
setting. This enhancement shall meet the requirements for independent verification identified in
Section 3.8.1.

3.8.3.50a IROFS50a Basis for Enhanced FPIN

The enhanced (i.e., Index of "-3") administrative IROFS to control proximity of a site construction
vehicle relative to the UBC Storage Pad is based on the use of a physical device (barrier of
sufficient strength to alert the operator). However, the index is increased by an order of
magnitude for conservitism.

3.8.3.50b IROFS50b Basis for Enhanced FPIN

The enhanced (i.e., Index of "-3") administrative IROFS to control proximity of a site construction LBDCR-

vehicle relative to an operating area is based on the use of a physical device (barrier of 10-0044
sufficient strength to alert the operator). However, the index is increased by an order of
magnitude for conservitism.

3.8.3.50c IROFS50c Basis for Enhanced FPIN

The enhanced (i.e., Index "-3") administrative IROFS to control proximity of a site construction
vehicle relative to an operating area is based on the use of a physical device (barrier of
sufficient strength to alert the operator). However, the index is increased by an order of
magnitude for potential dependent failures between IROFS50b and IROFS50c.
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3.8 Items Relied On For Safety (IROFS)

3.8.3.50f IROFS50f Basis for Enhanced FPIN

The enhanced (i.e., Index of "-3") administrative IROFS to control proximity of a construction
crane relative to an operating area of concern by establishing a construction overhead crane
"No Swing Zone," is based on the followinq factors:

1. Independent verification of the physical demarcation placement for identifying the "No
Swing Zone."

2. Designating lifts constrained by "No Swing Zone" as critical lifts and associated critical
lift requirements.

3.8.3.50h IROFS50h Basis for Enhanced FPIN

The enhanced (i.e., Index of "-3") administrative -IROFS to control proximity of a site construction
vehicle relative to the UBC Storage Pad is based on the use of a physical device (barrier of
sufficient strength to alert the operator). However, the index is increased by an order of
magnitude for potential dependent failures betweeb IROFS50a and IROFS50h.

LBDCR-
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

IIROFSI TT2-1
UF2-1
PT2-1
*PB2-1

Chemical AEC B Automatic trip of defrost heater and fan on high station
internal air temperature to ensure cylinder integrity. This is
implemented with a hardwired RTD temperature sensor for
automatic, fail-safe, high station internal air temperature trip of
defrost heaters and fans at Tails Low Temperature Take-off
Stations, Feed Purification Low Temperature Take-off
Stations, Product Low Temperature Take-off stations and
Product Blending Receiver Stations. Setpoint conservative
with respect to assuring cylinder integrity.

-2 N/A

* (See Table 4-
3)

IROFS2 TT2-1 Chemical AEC B Automatic trip of defrost heater and fan on high station -2 N/A
UF2-1 internal air temperature to ensure cylinder integrity.

PT2-1 This is implemented with a thermocouple temperature sensor
*PB2-1 for automatic, hardwired, fail-safe, high station internal air

temperature trip (independent and diverse from IROFS1) of
defrost heaters and fans at Tails Low Temperature Take-off

(See Table 4- Stations, Feed Purification Low Temperature Take-off
3) Stations, Product Low Temperature Take-off Stations and

Product Blending Receiver Stations. Setpoint conservative
with respect to assuring cylinder integrity.

IROFS3 UI P4 Chemical AEC B Automatic trip of the vacuum pump on carbon trap high weight -2 N/A
PT_32• to ensure the carbon trap does not become saturated with

UF6 .
*PB3-3 This is implemented with an automatic hardwired, fail-safe,

trip of the vacuum pump on high weight for evacuation pump
*VR1-5 sets and the Contingency Dump System. Setpoint

conservative with respect to saturated carbon trap weight.
* (See Table 4-
3)

LBDCR-
10-0045

CD

0
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.0)
4ýo
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

Accident, Typ f Tye~ ClssP,4eIrN FPIN Basis~
IROF e ~ Clas Descrptin-of Safety Function

_____Seqbence Ac e t~ (;9) (2)~ (4)(

IROFS3 *VRI-1 Criticality AEC B Automatic trip of the vacuum pump on carbon trap high weight -2 N/A
to ensure the carbon trap does not become saturated with

* (See Table 4- UF6.
3). This is implemented with an automatic hardwired, fail-safe,

trip of the vacuum pump on high weight of the evacuation skid
carbon trap in theVentilated Room Cylinder Pressure Test &
Pump Out Rig. Setpoint conservative with respect to
saturated carbon trap weight.

IROFS4 UFI-1 Chemical AEC B Automatic trip of station heaters on high station internal air -2 N/A
*PB1-1 temperature to ensure cylinder integrity. This is implemented

with a hardwired RTD temperature sensor for automatic, fail-
safe, trip on high station internal air temperature of Solid Feed

*(See Table 4- Station and Blending Donor Station heaters. Setpoint
3) conservative with respect to assuring cylinder integrity.

IROFS5 UFI-1 Chemical AEC B Automatic trip of station heaters on high station internal air -2 N/A
*PB1-1 temperature to ensure cylinder integrity.

This is implemented with a thermocouple temperature sensor
* (See Table 4- for automatic, fail-safe, trip (independent and diverse from
3) IROFS4) on high internal air temperature of Solid Feed

Station and Blending Donor Station heaters. Setpoint
conservative with respect to assuring cylinder integrity.

IROFS10 *PB4-1 Chemical PEC A Design feature to maintain Product Liquid Sampling Autoclave -3 N/A
*PB4-3 leak tight integrity.

Total autoclave leakage is limited to that assumed in the
(See Table 4- consequence analyses.

3)

IROFS10 *PB4-4 Chemical PEC B Design feature to maintain Product Liquid Sampling Autoclave -3 N/A
leak tight integrity.

(See Table 4- Total autoclave leakage is limited to that assumed in the
3) consequence analyses.

LBDCR-
10-0045
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

IRF Cl~l-~Tp * CasSk- M ~S ~>FIN FPIN BasisYp 0 4 D eScrlotldn~of fety Fundton,':~ .

IROFS1 1 *PB4-2 Chemical AEC B Automatic trip of the autoclave heater and fan on autoclave -2 N/A
high internal air temperature to ensure Product Liquid

* (See Table 4- Sampling Autoclave integrity.
3) This is implemented with an automatic fail-safe hardwired

temperature sensor for trip (independent from IROFS1 2) of
the heater and fan on high internal air temperature for the
Product Liquid Sampling Autoclave integrity. Setpoint
conservative with respect to assuring cylinder and autoclave
integrity.

IROFS12 *PB4-2 Chemical AEC B Automatic trip of the autoclave heater and fan on autoclave -2 N/A
high internal air pressure to ensure Product Liquid Sampling

* (See Table 4- Autoclave integrity.
3) This is implemented with an automatic fail-safe hardwired

pressure sensor for trip (independent of IROFS1 1) of the
heater and fan on high air pressure for the Product Liquid
Sampling Autoclave integrity. Setpoint conservative with
respect to assuring autoclave integrity.

*FRI-1 Criticality AC A Administratively restrict proximity of vessels in non-designed -3 3.8.3.14a

IROFS14a *FR2-1 locations containing enriched uranic material to ensure
*DSI-1 subcritical configuration.
*DS2-1 This is implemented by verifying the use of a safe-by-design

transfer frame prior to movement of the associated waste*DS3-1 container containing enriched uranic material. The proximity
*SWl-1 limit, enforced by the safe-by-design transfer frame, is based
*LWI-2 on assumptions in the Nuclear Criticality Safety Analyses. If
tTVRl-2 the acceptance criterion is not met, then the associated waste

container shall not be moved.

* (See Table 4-

3)

'(See Table 4-

LBDCR-
10-0007
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

A,4cche ~Tp of Type Class FI PNBssiRiOFS S~eE ~~t () ()Description of Safety functlon •~9 PN~FI ai

IROFS14b *FR1-2 Criticality AC A Administratively restrict proximity of vessels in non-designed -3 3.8.3.14b
*FR2-2 locations containing enriched uranic material to ensure
*DS1-2 subcritical configuration.
*DS2-2 This is implemented by verifying, prior to moving a waste

container containing enriched uranic material within 180 cm of*DS3-2 the associated storage array, the associated storage array
*SW1-2 condition is acceptable for storing the associatedwaste
*LW1-3 container (i.e., the storage array is the correct array for
ITVR1-3 storage of the associated waste container, no component

containing enriched uranic material is stored within 180 cm of* (See Table 4-3 the storage array (except in storage array locations),
) components are correctly stored in the array, and a vacant
_-___,__ location is available for storage of the associated waste

container) and no component containing enriched uranic
L(See Table 4-material is in movement n the designated area. If the

acceptance criteria are not met, then the associated waste
container containing enrich uranic material shall not be
moved.

IROFS15 PT3-5 Criticality AC A Administratively restrict an independent parameter of the -3 3.8.3.15
criticality sequence to ensure subcritical configuration by

*(See Table 4- preventing additional transfer of enriched uranic material to
3e Tanother container if that container contains enriched uranic

material and is a non-safe-by-design container.
This will be implemented by establishing controls independent
from other IROFS in applicable accident sequences.
Specifically, IROFS15 will require verification that the
associated container, into which enriched uranic material will
be transferred, either contains no enriched uranic material or
is a safe-by-design container prior to the transfer of the
enriched uranic material into a container. If the acceptance
criteria are not met, then the transfer of the enriched uranic
material to the container shall not be initiated.

LBDCR-
10-0007

LBDCR-
10-0045
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

*PB2-2

CP1-2IROFS16a

* (See Table 4-
3)

Administratively limit moderator mass (oil and water) in
cylinders containing enriched uranic material to ensure
subcriticality by allowing no visible oil and by limiting cylinder
vapor pressure.
This is implemented by allowing no visible oil and by limiting
cylinder vapor pressure prior to introducing product, which is
based on moderator limitations in the Nuclear Criticality Safety
Analyses for product and receiver cylinders. If the acceptance
criteria are not met, then product shall not be introduced into
the associated cylinder.

IROFS 19a

*DS1-3
*DS2-3
*LWI-1
*LW2-1
*LW3-1
*LW5-1

* (See Table 4-
3)

Criticality AC B Administratively limit the calculated tank uranic mass
inventory to ensure a subcritical mass using bookkeeping
procedures.
This is implemented by bookkeeping procedures to limit
calculated uranic mass to that assumed in the Nuclear
Criticality Safety Analyses for the following Equipment
Decontamination and Liquid Effluent Collection and Treatment
Systems tanks: degreaser, citric acid, rinse water (2), spent
citric acid, degreaser water collection, miscellaneous effluent
collection, and the precipitation treatment. The calculated
tank uranic mass inventory shall be determined using
bookkeeping procedures prior to transfer of enriched uranic
material to the associated tank. If the acceptance criterion is
not met, then the enriched uranic material shall not be
transferred to the associated tank.

-2 N/A

LBDCR-
10-0045
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

A~cldentý Twfipei C1d~ 6 .R 10ý]ROF(jS)-___ Descrlptlon of, Sety Fuinctln

IROFS19c *DS1-3 Criticality AC N/A Administratively limit measured tank uranic mass inventory to N/A N/A
*DS2-3 ensure a subcritical mass by performing independent
*LWI-1 sampling and measurement.
*LW2-1 This is implemented by independent sampling and

measurement, prior to transfer of enriched uranic material to*LW3-1 the associated tank, to limit tank uranic mass to that assumed
*LW5-1 in the Nuclear Criticality Safety Analyses for the following

Equipment Decontamination and Liquid Effluent Collection
* (See Table 4- and Treatment Systems tanks: degreaser, citric acid, rinse
3) water (2), spent citric acid, degreaser water collection,

miscellaneous effluent collection, and the precipitation
treatment. IROFS19c is independent of IROFS19d. If the
acceptance criterion is not met, then enriched uranic material
shall not be transferred to the associated tank.

*DS1-3 Criticality AC B Administratively limit measured tank uranic mass inventory to -2 N/A

IROFS19d *DS2-3 ensure a subcritical mass by performing independent
*LWI-1 sampling and measurement.
*LW2-1 This is implemented by independent sampling and

measurement, prior to transfer of enriched uranic material to*LW3-1 the associated tank, to limit tank uranic mass to that assumed
*LW5-1 in the Nuclear Criticality Safety Analyses for the following

Equipment Decontamination and Liquid Effluent Collection
* (See Table 4- and Treatment Systems tanks: degreaser, citric acid, rinse
3) water (2), spent citric acid, degreaser water collection,

miscellaneous effluent collection, and the precipitation
treatment. IROFS19d is independent of IROFS19c. If the
acceptance criterion is not met, then enriched uranic material
shall not be transferred to the associated tank.

LBDCR-
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

IROFS Accident ~Typeof ~Týez .'CISl

IROFS20 *CL3-1 Criticality AEC B Automatic isolation of cold trap on cold trap high temperature -2 N/A
to ensure no more than a subcritical mass deposited on the
CRDB GEVS filter.

(See Table 4- This is implemented with an automatic hardwired, fail-safe,
3) high temperature sensor that will close the Cold Trap No. 2

Valve, which is in line to the sub-sampling rig vacuum pump.
This will prevent potential flow of UF 6 product to the CRDB
GEVS in the event that the associated UF6 cold trap is above
a conservative desublimation temperature. Setpoint
conservative with respect to assuring desublimation
temperature.

IROFS21 *VRI-1i Criticality AEC B Automatic trip of the CRDB GEVS on 23U selective high-high -2 N/A
*VR1-2 gamma to ensure no more than a subcritical mass deposited
*CL3-1 on the filter.

Upon detection of 2•U selective high-high gamma levels in
the CRDB GEVS filter by hardwired, fail-safe, instrumentation,

(See Table 4- the CRDB GEVS trips. Setpoint conservative with respect to
3) assuring critical mass as determined from Nuclear Criticality

I__ __Safety Analyses. I

IROFS22 *VR1-2 Criticality AEC B Automatic trip of the vacuum pump on carbon trap high -2 N/A
temperature to ensure the carbon trap does not pass
excessive UF6.

* (See Table 4- This is implemented with an automatic hardwired, fail-safe,
3) trip of the Ventilated Room evacuation skid vacuum pump on

carbon trap high temperature. Setpoint conservative with
respect to temperatures that reflect excessive UF 6 flowrate.

ILBDCR-
10-0045

LBDCR-
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)
~Accident Typi I t F jWý -ý FPI

IRGES eqec mAcdef ~4( (3 , 1 (4)-
*VR1-3 Chemical AC A Administrative use of personal respiratory protection to ensure -3 3.8.3.23a

IROFS23a that inhalation of uranic material and HF consequences are
* (See Table 4- low.
3) This is implemented through the use of personal respiratory

protection when performing positive pressure testing of UF6
cylinder after repair/replacement of a leaking cylinder
component such that assumptions of the consequence
analysis are maintained. If personnel respiratory protection is
not used, then the positive pressure test of the UF6 cylinder
shall not be performed.

IROFS23b *VR2-1 Chemical AC A Administrative use of personal respiratory protection to ensure -2 N/A
that inhalation of uranic material consequence is low.

(See Table 4- This is implemented through the use of personal respiratory
3) protection when handling carbon trap material containing

uranic material, such that assumptions in the consequence
analyses are maintained. If personnel respiratory protection is
not used, then carbon trap material containing uranic material
shall not be handled.

IROFS23b *VR2-2 Chemical AC B Administrative use of personal respiratory protection to ensure -2 N/A
that inhalation of uranic material consequence is low.

* (See Table 4- This is implemented through the use of personal respiratory
3) protection when handling sodium fluoride (NaF) trap material

containing Uranic material such that assumptions in the
consequence analyses are maintained. If personnel
respiratory protection is not used, then NaF trap material
containing uranic material shall not be handled.

I
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

-VKZ-2
IROFS24a

* (See Table 4-
3)

Lfhemical AG B Administrative establishment of airflow away from the worker
to ensure inhalation of uranic material consequences are low.
This is implemented through the use of the CRDB GEVS
connected to the assembly when handling sodium fluoride
(NaF) trap material containing uranic material. The CRDB
GEVS shall be operating during this operation, consistent with
assumption of the consequence calculation. If airflow away
from the worker is not established, then NaF trap material
containing uranic material shall not be handled.

-2 N/A

LBDCR-
10-0045

I* I* *4- 4 I 4

IROFS24b *CL3-2
*CL3-3

* (See Table 4-
3)

Chemical AC B Administrative establishment of airflow away from the worker
to ensure inhalation of uranic material and HF consequences
are low.
This is implemented through CRDB GEVS connected to
Chemical Lab Hood when UF6 Sub-sampling Unit is operated
during transfer of product samples for assay analysis or
during heating of a sample bottle(s) within the UF6 'Sub-
sampling Unit. The CRDB GEVS shall be operating during
this operation, consistent with assumption of the consequence
calculation.
If airflow away from the worker is not established, then
transfer of product samples shall not be initiated and sample
bottle(s) in the UF6 Sub-sampling Unit shall not be heated.

-2 N/A

IROFS27a *EE-LP-CRDB Criticality PEC B Design feature of buildings (excluding the SBMs) containing
Bunker (CR) enriched uranic material for roof ponding and site flooding due

IROFS27b to local intense precipitation, to ensure associated building

*. (See Table 4- area subcrticality.
3) This is implemented by designing the building structures

(IROFS27a and IROFS27b are required to be independent
passive design features) to withstand the effects of local
intense precipitation, thus ensuring lack of moderation
consistent with the assumptions in the Nuclear Criticality
Analyses.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

IROFS27c *EE-

TORNADO,
TORNADO
MISSILE, &
HIGH WIND-
CRDB
BUNKER (T)
*EE-SNOW-
CRDB
BUNKER (T)
*EE-LP-CRDB
BUNKER (T)
*EE-SEISMIC-
'CRDB
BUNKER (T)
* (See Table 4-
3)

Chemical PEC A Design feature of buildings (excluding the SBMs) containing
UF6 process systems for seismic, tornado, tornado missile,
high wind, roof snow load, and for roof ponding and site
flooding due to local intense precipitation, to ensure UF6
process systems integrity.
This is implemented by designing the building structures to
withstand the effects of seismic, tomado, tornado missile, high
wind, roof snow load, and local intense precipitation,
consistent with the assumptions in the bases for the
consequence calculations.

-3 N/A I

LBDCR-
10-0045
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

Descripotion of Safety FdrciodtibFINFriI'
~IROFS 'Acldent TAccfJ d y6QClag.

IROFS27e *EE-SNOW- Chemical PEC A Design feature of SBMs and the CRDB superstructure (not -3 N/A
SBM-CRDB including the Bunkered Area) for seismic, tornado, high wind,
SHELL (T) roof snow load, roof ponding and site flooding due to local
*EE-LP-SBM- intense precipitation, to ensure a chemical release does not
CRDB SHELL exceed the 10 CFR 70.61 performance requirements.
(T) This is implemented by designing the building structures to
*EE- withstand the effects of seismic, tornado, high wind, roof snow
TORNADO load, and local intense precipitation, consistent with the
& HIGH WIND assumptions in the bases for the consequence calculations.
-SBM-
CRDB SHELL

*EE-SEISMIC
-CRDB
SHELL (T)

* (See -Table 4-3)

IROFS27e EE-SEISMIC- Chemical PEC B Design feature of SBMs and the CRDB superstructure (not -3 N/A
SBM including the Bunkered Area) for seismic, tornado, high wind,

roof snow load, roof ponding and site flooding due to local
intense precipitation, to ensure a chemical release does not
exceed the 10 CFR 70.61 performance requirements.
This is implemented by designing the building structures to
withstand the effects of seismic, tornado, high wind, roof snow
load, and local intense precipitation, consistent with the

I __assumptions in the bases for the consequence calculations.

LBDCR-
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)
'IROFS Acjldnt~ -, ý, Tpfie, Classy FPIN~ FPIN BaU

'ý :, R".7tAý'Description of Safety Fuanciton,
___ S_ equenc A -cden (~1), M; (3 (4)____

IROFS28 Chemical PEC A Design feature to maintain Product Liquid Sampling Autoclave -3 N/A
*EE- leak tight integrity.
TORNADO- This is implemented by providing a seismic design and
MISSILE- tornado missile design of the Product Liquid Sampling
SBM-PUBLIC Autoclave such that post-event total autoclave leakage is

limited to that assumed in the consequence analyses.
* (See Table 4-3)

IROFS28 *EE-SEISMIC- Chemical PEC B Design feature to maintain Product Liquid Sampling Autoclave -3 N/A
SBM Leak tight integrity

This is implemented by providing a seismic design and
tornado missile design of the Product Liquid Sampling
Autoclave such that post-event total autoclave leakage is
limited to that assumed in the consequence analyses.

IROFS30a PT2-5 Criticality AC N/A Administratively limit hydrocarbon oil (moderator mass) in N/A N/A
*PB2-6 enriched uranium product to ensure moderation control

assumptions are maintained by controlling the type of oil used
in process vacuum pumps.

3) This is implemented by controlling the type of oil used in all
process vacuum pumps to only perfluorinated polyether
(PFPE) oil, consistent with moderation assumptions in the
Nuclear Criticality Safety Analyses. If the acceptance criterion
are not met, then action shall be initiated to remove the
associated vacuum pumps from process systems.

LBDCR-
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

Ac~ot T~ypoe-of Tye~~s ~ IPIN FA~N Basi
IROF~S Aciez nte Ac e T o o (1)s F() 3

IROFS30b PT2-5 Criticality AC B Administratively limit hydrocarbon oil (moderator mass) in -2 N/A
*PB2-6 enriched uranium product to ensure moderation control

assumptions are maintained by verifying, through test prior to
addition of oil, that process vacuum pump oil is not

* (See Table 4- hydrocarbon oil.
3) This is implemented by testing the oil prior to addition to any

process vacuum pump to verify the oil is not hydrocarbon oil,
consistent with moderation assumptions in the Nuclear
Criticality Safety Analyses. If the acceptance criteria are not
met, then the associated oil shall not be added to the process
I vacuum pump.

PT2-5 Criticality AC B Administratively limit hydrocarbon oil (moderator mass) in -2 N/A
IROFS30c *PB2-6 enriched uranium product to ensure moderation control

assumptions are maintained by verifying, through test (after oil
addition) prior to placing vacuum pumps in process system,

*(See Table 4- that process vacuum pump oil is not hydrocarbon oil.
3) This is implemented by testing the oil in all process vacuum

pumps for hydrocarbons after bench testing, but before
placing vacuum pumps in process systems to verify lack of
hydrocarbon oil. This assures operation consistent with
moderation assumptions in the Nuclear Criticality Safety
Analyses. If the acceptance criteria are not met, then the
associated vacuum pump shall not be placed in the process
system.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

IRO0S Aciet- Tio Ty&,e ~class- z. OPIN FPIN Basiso ,.-.•c•ce (1) • (2). Description of safety Functn-.. .

IROFS31a *VR2-7 Criticality AC N/A Administratively limit 2 3 5U mass in non-safe-by-design solid N/A N/A
ITVRI-1 waste containers to ensure subcriticality by performing

independent sampling and assay analysis.
• (See Table 4- This is implemented by independent sampling and assay
3) analysis of waste container contents for 3U mass and limiting

mass to that assumed in the Nuclear Criticality Safety
Analyses before enriched uranic material is transferred and
bulk stored in solid waste containers. IROFS31a is

t(See Table 4- independent of IROFS31b. If the acceptance criterion is not
met, then enriched uranic material shall not be transferred and
bulk stored in solid waste containers.

IROFS31 b *VR2-7 Criticality AC B Administratively limit 235U mass in non-safe-by-design solid -2 N/A
tTVRI-1 waste containers to ensure subcriticality by performing

independent sampling and assay analysis.
• (See Table 4- This is implemented by independent sampling and assay
3) analysis of waste container contents for 235U mass and limiting
3mass to that assumed in the Nuclear Criticality Safety

Analyses before enriched uranic material is transferred and
bulk stored in solid Waste containers. IROFS31b is

(See Table 4- independent of IROFS31a. If the acceptance criterion is not
met, then enriched uranic material shall not be transferred and
bulk stored in solid waste containers.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)
Ac~idenfit ye :Type 6 DesripIoRt~SfeIROFS i Accident FPI fPI slsiý

IROFS31c *VR2-7 Criticality AC B Administratively limit 2mU mass in non-safe-by-design solid -2 N/A
tTVR1-1 waste containers to ensure subcriticality using bookkeeping

procedures.

* (See Table 4- This is implemented by bookkeeping procedures to limit
3) calculated uranic mass in solid waste containers to that
+Rassumed in the Nuclear Criticality Safety Analyses for solid

waste bulking operations. The calculated 235 U mass in solid
waste containers shall be determined using bookkeeping

t(See Table 4- procedures before enriched uranic material is transferred and
4j) bulk stored in solid waste containers. If the acceptance

criterion is not met, then enriched uranic material shall not be
transferred and bulk stored in solid waster containers.

IROFS35 FF6-1 Chemical AEC A Automatic closure of fire-rated barrier opening protectives -3 3.8.3.35
(e.g., doors, dampers, penetration seals) to ensure the

FF15-1 integrity of area fire barriers prevents fires from propagating
into areas containing uranic material.
Barriers and protectives will be closed or self-closing (e.g.,
utilizing fusible links).

*FF24-1

*(See Table 4-3)

IROFS36a FF6-2 Chemical AC A Administratively limit transient combustible loading in areas -3 3.8.3.36a
containing uranic material to ensure integrity of uranic material

-'F16-1 components/containers and limit the quantity of uranic
material at risk to ensure consequences to the public are low.

FF1 6-2 Transients will be controlled to limit aggregate combustible
load (transient and in-situ) in the area of concern.

FF-WORKER
EVAC

IROFS36c FF7-1 Chemical AC A Administratively limit onsite UFO cylinder transporters/movers -3 3.8.3.36c
FF42-1 to ensure only use of electric drive or diesel powered with a

fuel capacity of less than 280 L (74 gal).
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

IROFS Acet ýpoSqeCe ;Aclen'.1.i- Dsrlptloii of Safe ty fiunctIoiif

IROFS36d *FF25-1 Chemical AC A Administratively limit transient combustible loading in areas -3 3.8.3.36d
*FF25-2 containing uranic material to ensure integrity of uranic material
FF-WORKER components/containers and limit the quantity of uranicEVAC material at risk to ensure consequences to the public are low.

Transients will be controlled to limit aggregate combustible
load (transient and in-situ) in the area of concern. Liquid and

* (See Table 4- solid waste transfer and packing containers (except as noted
3) below) are limited to metal only. Transfer and packing

container restriction does not apply to packaging within these
containers (e.g., plastic liners), to bags for transporting
contaminated protective clothing and similar non- or low-
contamination solids, or to laboratory size sample containers

I _ (required for maintaining sample purity).

IROFS36e *FF43-1 Chemical AC A Administratively limit transient combustible loading on the -3 3.8.3.36e
UBC Storage Pad to ensure cylinder integrity.

*(See Table 4- This is implemented by limiting vehicles allowed onto the pad
3) to cylinder movers and essential vehicles with a fuel capacity

limit of less than 280 L (74 gal) and maintaining storage pad
drain-off to ensure no excessive fuelpooling.

IROFS36f FF43-2 Chemical AC A Administratively limit designated routes for bulk fueling -3 3.8.3.36f
vehicles onsite to ensure UBC cylinder integrity.
This is implemented by limiting diesel fuel deliveries to
designated routes. Diesel fuel delivery vehicles will be
prohibited from entering the UBC Storage Pad perimeter road.

IROFS36g FF44-1 Chemical AC A Administratively limit onsite vegetation fire sources to ensure -3 3.8.3.36g
integrity of important targets.
This is implemented by requiring clear cutting of vegetation
onsite proximate to buildings and cylinders containing uranic
material.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

IROFS36i FF-WORKER
EVAC-CAB

Chemical AC B Administratively limit transient combustible loading in areas
containing uranic material to ensure integrity of uranic material
components/containers and limit the quantity of uranic
material at risk to ensure consequences to the worker are not
high.
Transients will be controlled to limit aggregate combustible
load (transient and in-situ) in the area of concern.

-3 3.8.3.36i I
LBDCR-
09-0016

LBDCR-
10-0045

IROFS37 *FF25-2 Chemical AEC A Automatic hardwired, fail-safe, trip of the Ventilated Room -2 N/A
HVAC and isolation from CRDBGEVS on smoke detection

* (See Table 4- and Ventilated Room design leakage limited to ensure offsite
3) exposure from building out flow maintains consequences to

the public low.

IROFS38 TT2-2 Chemical AC A Administratively limit the cylinder fill mass to ensure cylinder -3 3.8.3.38
UF2-2 integrity.

PT2-4 This is implemented at Tails Low Temperature Take-off
*PB2-4 Stations, Feed Purification Low Temperature Take-off

Stations, Product Low Temperature Take-off Stations, and
Product Blending Receiver Stations by verifying that cylinder

* (See Table 4- weight is within specified trending limits once per shift during
3) filling of the cylinder. Weight limit conservative with respect to

assuring cylinder integrity. If the acceptance criterion is not
met, then fill of the associated cylinder shall be terminated.

IROFS39a EE-SEISMIC- Chemical AC A Administratively limit exposure by requiring worker action to -2 N/A
WORKER evacuate the area(s) of concern to ensure worker
EVAC - CAB consequences of inhalation of uranic material and HF are low.

This is implemented by worker evacuation from area(s) of
concern in the event of a seismic event consistent with
assumptions of the consequence analyses.

I LBDCR-
10-0045
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

EE-SEISMIC-
WORKER
EVAC

Administratively limit exposure by requiring worker action to
evacuate the area(s) of concern to ensure worker
consequences of inhalation of uranic material and HF are low.
This is implemented by worker evacuation from area(s) of
concern in the event of a seismic event consistent with
assumptions of the consequence analyses.

IROFS39b FF-WORKER Chemical AC A Administratively limit exposure by requiring worker action to -2 N/A
EVAC-CAB evacuate the area(s) of concern to ensure worker

consequences of inhalation of uranic material and HF are low.
This is implemented by worker evacuation from area(s) of
concern in the event of a fire consistent with assumptions of
the consequence analyses

IROFS39b FF-WORKER Chemical AC B Administratively limit exposure by requiring worker action to -2 N/A
EVAC evacuate the area(s) of concern to ensure worker

consequences of inhalation of uranic material and HF are low.
This is implemented by worker evacuation from area(s) of
concern in the event of a fire consistent with assumptions of
the consequence analyses.

IROFS39c CHEM Chemical AC A Administratively limit exposure by requiring worker action to -3 3.8.3.39c
RELEASE- evacuate the area(s) of concern to ensure worker
WORKER consequences of inhalation of uranic material and HF are low.
EVAC This is implemented by worker evacuation from area(s) of

concern in the event of a release consistent with assumptions
of the consequence analyses.

IROFS39c CHEM Chemical AC A Administratively limit exposure by requiring worker action to -2 N/A
RELEASE - evacuate the area(s) of concern to ensure worker
WORKER consequences of inhalation of uranic material and HF are low.
EVAC - CAB This is implemented by worker evacuation from area(s) of

concern in the event of a release consistent with assumptions
of the consequence analyses.
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3.8 Items Relied On For Safety (IROFS)

Tabla 3R-11 Items Relied On For Safety (IROFS)

IROFS39d EE-CHEM
RELEASE-
WORKER
EVAC-CAB
EE-TORNADO
MISSILE-
SBM-CRDB
SHELL &
BUNKER

Chemical AC A Administratively limit exposure by requiring worker action to
evacuate the area(s) of concern to ensure worker
consequences of inhalation of uranic material and HF are low.
This is implemented by worker evacuation from area(s) of
concern in the event of severe weather consistent with
assumptions of the consequence analyses.

-3 3.8.3.39d0. LBDCR-
10-0011

LBDCR-
10-0045

I

WORKER

IROFS41 EE-SEISMIC- Chemical PEC B Design features to ensure cascade system pipe leak integrity. -3 N/A
SBM This is implemented by design considerations applied to the

Cascade Halls Area that require piping integrity during a
seismic event and limiting piping leakage to outside areas to
ensure offsite exposure during a seismic event maintains
consequences to the public low.

IROFS42 *PB4-4 Chemical AC B Administratively limit the cylinder fill mass to ensure cylinder -2 N/A
integrity.

(See Table 4- This is implemented by determining the weight of product
3) cylinders before placement and heating in the Product Liquid

Sampling Autoclave. Weight limit conservative with respect to
LBDCR- assuring cylinder integnty. If the acceptance criterion is not
10-0045 met, then the associated product cylinder shall not be heated.

IROFS43 *CL3-3 Chemical AEC B Automatic trip of UF6 sub-sampling unit hotbox heater on high -2 N/A
hotbox internal temperature to ensure sample bottle integrity.

(See Table 4- This is implemented with a temperature switch for automatic,
3) hardwired, fail-safe, high temperature trip of hotbox heater at

UF6 sub-sampling unit. Setpoint conservative with respect to
I_ _assuring sample bottle integrity.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

1ROFSiin TypeW ~pof~ Tye 'Cl",i~ Vý J FPI& FPWN Basil

IROFS50a *OC1-1 Chemical AC B Administratively control proximity of site preparations vehicles -2 3.8.3.50a
around the UBC Storage Pad to prevent a fire from an impact

*(See Table 4- with UBCs resulting in a release of UFr,
3) This is implemented by establishing a temborary barrier of

sufficient strength to alert the vehicle operator upon impact
with the barrier. The barrier is placed at a minimum distance
of 30 feet from the cylinders on the UBC Storage Pad to allow
the vehicle operator sufficient distance to stop or alter course
prior to reaching the cylinders on the UBC Storaae Pad.

IROFS50b OC2-1 Chemical AC B Administratively control Proximity of external site preparations -2 3.8.3.50b
vehicles around areas of concern to prevent an impact with
areas of conern resulting in a release of UF&

This is implemented by establishing a temporary barrier of
sufficient strength to alert the vehicle operator upon impact
with the barrier. The barrier is placed at a minimum distance
of 30 feet from areas of concern to allow the vehicle operator
sufficient distance to stoo or alter course prior to reaching the
areas of concern.

IROFS50c OC2-1 Chemical AC B Administratively control proximity of extemal site preparations -2 3.8.3.50c
vehicles around areas of concern to prevent an impact with
areas of concern resulting in a release of UF6.
This is implemented by establishing a second and
independent temiporary barrier of sufficient strength to alert
the vehicle operator upon impact with the barrier. The barrier
is placed at a minimum distance of 30 feet from the area of
concern to allow the -vehicle operator sufficient distance to
stop or alter course prior to reaching areas of concern.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

IOSDsrofdl fSafety Function >(4

eýq e6e Acdnt (4)-~~&ZK

IROFS50d 0C3-1 Chemical AC B Administratively control proximity of internal construction -2 N/A
vehicles relative to operating process equipment of concern to
prevent a release of UFr associated with, an impact.

This is implemented by establishing an appropriate barrier to
alter the operator of proximity to operating process equipment
of concern.

IROFS50e OC3-1 Chemical AC B Administratively control movement of internal construction -1 N/A
vehicles to prevent impact with operating process equipment
of concern resulting in a release of UFE

This is implemented by requiring the use of a spotter to
independently monitor and supervise internal construction
vehicle movement relative to the operating process equipment
of concern..

IROFS50f 0C4-1 Chemical AC B Administratively control proximity of external construction -3 3.8.3.50f
cranes around the areas of concern to prevent a release of

This is implemented by establishing a No Swing Zone when
the crane is closer than a safe distance from an operating
area of concern.

IROFS50q OC4-1 Chemical AC B Administratively control movement of external construction -1 N/A
cranes around the areas of concern to prevent a release of

This is implemented by requiring the use of a spotter to
independently monitor and supervise external construction
crane movement relative to the operating area of concern.
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1.0 Facility Differences for Phased Operation

5.(Approved per CC EG 2009 0291) A weigh station will be irc located in the-UF-6
Handling Area for Initial Plant Oporations6. Upon commencemenR9t of Productin
Phase 1 OperaiGnS, the Weigh Scalla in the GROB will bo is funcational anid the
onn in tha SBM4 will bp iA- rmnmovd.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)

Accident Typ e-o T e Class FlNBaIIROFS Seun ~ p 1  
< Description of Safety.

IROFS50f OC1-1 Chemical AC B Administratively control proximity of site preparations vehicles -2 3.8.3.50h
h around the UBC Storage Pad to prevent a fire from an impact

with UBCs resulting in a release of UFr.

This is implemented by establishing a second and
independent temporary barrier of sufficient strength to alert
the vehicle operator upon impact with the barrier. The barrier
is placed at a minimum distance of 30 feet from the cylinders
on the UBC Storage Pad to allow the vehicle operator
sufficient distance to stop or alter course prior to reaching the
cylinder on the UBC Storage Pad,

Notes:
1. Type of IROFS:

PEC - Passive Engineered Control: A device that uses only fixed Physical design features to maintain safe process conditions without
any required human action.

AEC - Active Engineered Control: A physical device that uses active sensors, electrical components, or movinq parts to maintain safe
process conditions without any required human action.

AC - Administrative Control: A procedural human action that is prohibited or required to maintain safe process conditions.
2. Class of IROFS

"A" - Sole IROFS. Refer to Section 3.8.2 and Table 3.8-2.
"B" - An IROFS which is one of two preventative or mitqative IROFS for the identified sequence(s). Refer to the applicable accident

LBDCR-
10-0045

LBDCR-
10-0044

LBDCR-
10-0006

sequences in Table 3.7-2 or Table 3.7-4 for identification of other IROFS relied upon.
"N/A" -IROFS is not expressly associated with a preventive or mitigative control for the identified sequence(s).

3. FPIN - Failure Probability Index Numbers from ISA, based on Risk Indexing Methodology described in Section 3.1. When IROFS is not
expressly associated with a preventive or mitigative control for the identified sequence(s). "N/A is specified. Refer to the
applicable accident sequence description in Table 3.7-2 or Table 3.7-4 for initating event frequency index number.

4. Section referenced provides basis for IROFS Type AC that is considered "enhanced" and for IROFS Type AEC that is considered to have
"high availability." "N/A" indicates that the FPIN reflect§ the lower absolute value norminally assigned to the Type of IROFS as indicated in
Table 3.1-10 that is surpported by the aeneral Management Measures applicable to all IROFS (refer to Section 3.1.8.3).
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-2 Sole Items Relied On For Safety (IROFS)

Cddent Tiypeb
- Idntiier*' Sqiince Accl beito

IROFS10 PB4-1 Chemical PEC Design feature to maintain Product Liquid Sampling
PB4-3 Autoclave leak tight integrity.

IROFS14a FRI-1 Criticality AC Administratively restrict proximity of vessels in non-
FR2-1 designed locations containing enriched uranic material to

DSI-1 ensure subcritical configuration.

DS2-1
DS3-1
SWI-1
LW1-2
I1VRI-2

IROFS14b FR1-2 Criticality AC Administratively restrict proximity of vessels in non-
DSI-2 designed locations containing enriched uranic material to

DS2-2 ensure subcritical configuration.

DS3-2
SWI-2
LW1-3
'TVR1-3

IROFS15 PT3-5 Criticality AC Administratively restrict an independent parameter of the
criticality sequence to ensure subcriticality configuration
by preventing additional transfer of enriched uranic
material to another container if that container contains
enriched uranic material and is a non-safe-by-design
container.

IROFS16a PB2-2 Criticality AC Administratively limit moderator mass (oil and water) in
CP1-2 cylinders containing enriched uranic material to ensure

subcriticality by allowing no visible oil and limiting
cylinder vapor pressure.

IROFS23a VR1-3 Chemical AC Administrative use of personal respiratory protection to
ensure that inhalation of uranic material and HF
consequences are low.

IROFS23b VR2-1 Chemical AC Administrative use of personal respiratory protection to
ensure that inhalation of uranic material and HF
consequences are low.
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4.0 PHASED OPERATION

Note: SAR Section 12.0 is the plan for proceeding with Phased Operation. The tables below
show the differences between the Accident Sequences and IROFS and the Phased
Operation Accident Sequences and IROFS including Transitional Accident Sequences
that were identified. Scti 1...0 i" a proposed plan fo•r prcding with Phe
Operation. SOmof Tithe informnatfion dolinoated bolow mnay yet be approVedfo
implementation. However, as specific dosign details bocamos available and prior to
operation, it they will be evaluated and apprGoed in accordance wi'th the Con-figuration
Management prc e .... Approal documentAtion "ill be celar.y noted (e.g., "Appreved
po 8C GC FEG 22Q00 9 -9 9 90")ý.

The initial startup of the National Enrichment Facility does not includo al facilitios, SyStemS,
processes, and- IROFS described in § 3.3 through § 2.8. The startup of the facility is, pe4Fmo

ina hased approach to bogin operation a6secon as the roguired facilities, systems, processes,
-n;d I-R-OFS- wre operational to -upport Initial Plant Operation. As elinReated in SAR § 2.1.4,

qu.lit asr•, an c, testing, ia sta... p, and peFati6 9of thefailitAs.
construcionGA of systemsG is com~pleted, the systems will undergo acceptance tooting as requie
by procedure9, followed by turno-ve~r fromm the construction organization to the operations
organization by moeans of a CommFissioningR Accweptance Plan.

The facility will operate in a series, of phases, determined by operational raquiro-monts. Inital
Plant Operation phase will inclu.de- a-l saf systems nocewssa' to safely oGnduct enrichment

.perations. The following phasesr (Produc•tin Phase 1 and Prod, ucti Phase 2) will add

suppo.t systems as neo.sar. as. the production capacity expands. These phases are
described as fo9llows:G-

1.Inital Plant i During the initial phae of operation at the NEF, all Strucues,

Systems, and Compoennts (SSGs) that are •roguird to support the start up and early

operation of the enrFichment facility will boaro completed and brought online as noccssar,' to
support that functfion. U 6 operations will be are conducted in SBM 1001. This building will
contains all the raird G5C to support Initial Plant Operations. AdditionAal su pport
functions will be Rrrogteit operation in the follown pae.in addition; to h
permanent plan oqip , some tomeFrPar; systems will be -Are- installed in the F
Handling Area- of SM4 1001! to support operations in place Of. systems that Will not beare no
com~pleted. Those systemRs *include a storage area for a smnal! amouwnt of -Ad-igacGVV Matera
o-Fr solid- and- liquid waste, and an;y contaminated equipmen that raquires stoae i
preparatfion for decontamination and repairs, waste treatment, Or disposal. in ;ddition, the
Local Extrac-t GEV&.S- funcAtion will be is cmbined w"'ith the Pumped Extr~act GEVS to support
Initial Plant Operations.

The cascades in6SM 1001 will be are brought online inmdules that contain all the systems
that are neceG tospport the functio Of the individual cascaades. ForF instasce, when the
first cacden state ueogh feed, product and tails stations will be are online to support
Ioperation o -f t h 9 atr- cascade. Sbsequent casca6de MoGdules8-6 Will be are incrementally brought4
onlin;e as they are needed.

LBDCR-
10-0002

LBDCR-
10-0033

LBDCR-
10-0033

LBDCR-
10-0002

LBDCR-
10-0002

Page 4.0-1 * Revision 15
ISA Summary Page 4.0-1 Pg 6 Revision 15

Page 614 of 2964



4.0 PHASED OPERATION

Other SUPPOrt cystoms not dierectly padt of the UPS9 erichm~ent proce99ssWill be are
GGontracted. For oXamAple, Lilaborator; analysis of UF9g mat9rial will be i6 contracted to a
certified analotical laboratorY, and a temporay persennol deconta-mination- trailor will be is-

2. -Prouctio~n Phasei 1 Who onou e 9gh, pr.04uct haýS bOeOn iS 1 eniched- anAd ic r.eaoyW, be
chipped to a custom~er, several ether SUPPort function will be completed Wro available And
ready to support plant cperations. These support functios include cylinder Storage and

G ylide Storage FacilitieS (Sou1th CRDB) -UBC Storage Pad

-GEVS GYstems6 (Local Extract GEVS, Fume -Product Donnor and Rece iVer Blending
Hiad GEYS) Stations

-Liquid Sampling Autoclave -PersonnFel Decontamination Shower

-Ventilated Room GeFe4~tab

-Sub-Sampling System -Mass SpoctromoetrY L4b

WBG Basin G entrifuge Cooling Water ToWers-

Addition 9f these 99Gs Will preVido s8eveal additional fundtions that will support commercFial
production and shipment to utoes They include T-his provide-s a;dditional cylinder
storago, the ability to sam~ple product prior to shipment, and other chomictr' activities.

LBDCR-
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LBDCR-
10-00333. Producgtion Phase 2 At the completior

wet and dry waste collection and traatnv
mnaintonanco of plant equipment will be

I
n•

of this phase, fundt
it, and radioacti-ve

ion ... UPPOrting Sample analyr4rý

tjeGQR4QMlRA*QR PREt

aFe avaiiauie. aa%:,S lROUGG'.

*Perm~anent Cylinder R9Goipt'ShipmenAt

-Expanded Cylinder Storage in CRDB4

-Liquid Effluenit Collection and TrFeatment

- Vac,-m Pump Rebuild Workshop

- Decontam.ination Workshop

With the'add-itioh, of tl:bae final SSCis, the NEF- plant willb ll Auciopnal, Addifiena~l
csascades, and suppedt equipment Will be can be added in the fUtue to incease production,
but the plant wlbeifulycpiable Of carrYing out contiuous commFercial productionA at this

4. P~ro-ductnion Phase 3 When construction activities support, c~asrsado modules ii; Carcad-e
Hall 1002 will be are started up incementally as needed to support continued plant
expanc, 9A. This incremnental start Up Will continues until Cascade HallsI On0I and 1002 are
both fully oper-ation~al.

5. Producton Phase 4 As 88Cc are ready for operation, the eAenrbien of S-BM 19001 will b

LBDCR-
10-0002

LBDCR-
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brought online using thle same mnodular approacf- used to start up all previous cascadjes.
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Oporato Whole Cons6tructing

An Oporat•. Whilo Contructng p.. ogra m..n..... to im.plem..nt . ontro. " for continued
~onstruc~tion during facility operation. The Oporate While Constr.ucting program is -oc--- Y

until all cascadoc and expanSioR nemdifications are implemonted and accopted by Operations.

Operato While- Conetruc1ting iS a preOcs96 that ipmntcorlsto ensure that the Integrao
gaft* Analyssis for the NlatonnAl Enrichment Facility re-mai-ns vald- during operFationS Whon pa~
of the facility is 6till bei*ng cnsntructe~d. Th8 pFGG66 of Phased Operation, placing cascades,
on line and facility expansion9 is estimated to take seVeral years; therefore, Operate Whl
Constructing is an essential safety procos6 for the opraFtion of the National Enrichmenqlt Facility,

LBDCR-
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4 .IFACILITY DIFFERENCES FOR PHASED OPERATION

Tho diffeFrence be4_qhAOQtw the facility' as described in §§ 3.3 Vhrough 3.5 and thI facility at the
start of nitial PlaRt • Op•atioh.n through Pr•odution Pha. e 2 aro do•srGubod bo,1 w. Phao•d
Operation does not imnpact ISA Summary §§ 1.0 through 3.3.1.

4.1.1 (311)Soparation Buidn Modules

A. (3.3.4.4.2.4) (Approved-poir CCL 0000)At the boginning of Initial Plant
GOpeations, only ono of the tWo cascades within S1BM 1001 will be is operational.
Cascsades Additinal Cascaders woil be are brought into rsepAce as they are9
commissiond._.

B.~.3.1.1.22~(Approved per CC LS9 2010 0001) The ProceSs SePAcOS Corridor forF
SBOM 1001 will be operational,' but will lack gas transport equipment for. cascades that
are net on line (NaF TrFaps, Pump and TrFap Sets, process, hcaders, otc). This, equipment
is metalled and operated as additional caScades are com~pleted thrOugh initial Plant
Operations, Production Phase 1, and Production Phase 2.

C.(3.3.1.1.2.3) The UF@ Handling Area, including the Bl. nding and Liquid SI.ampling Area,
will hayohas the following differences:

^.(App.eved per CCI= S 200 Q0002, Rev.!) The UF, Solid Food Stations, Food
Purification Stations, Product Take off Stations, and T-al6c Take Off Stations,
associated with SBM 100 1 will be are installed and brought online as needled to
support starting Up cascades in SBM 1001.

2.(ApProved per CCLIS 2009 0002, Rev.!) The Blending Receiving and Donre
St-tions are nrt available for- Initia•l Plat Operation. Blending operations are net
conducted until Production Phase !.(ApPreVed per CC L=S 2009 0002, Rev.!)
The Autoclaves, Product BlendinD•o nor Stations, and Produc. Blending
ReceiVer StationAs 40ill not be installed until Production Phase 1. Without these
comRpGonets, no product cylin~ders ran be shipped off site.

3.(Approvod per CC 1LS 2000 0002, Rev.4) The Autoclaves, are installed at the timfe
of ProductionI Phase 1. Without these compoenets, product cylinders cannot be
shipped to cusatoerse -bu-t can be shipped Off Site for temporay storage. The
Blending and Liquid Sampling Area has; been moeved into 86M 1001 UF-.r
Handling Area. The Blending Receiving and Donr9 St1ations _;and Liquid Sam~pling
Autoclavos will Rot be available for Initial Plant Operation. Blending and liquid
sampling will neW be Acnducted until Production Phase 1.

I .(GC OP 2009 0002 Pending) The Rail tTrFansperter Will traVels On rails, embedded
in the fleer of the UF Handling Area. These rails FRu the entire width ofth
moedule to the wes thouh doors onto a concrete pad WhBe re ylinders will be are
delvred90FA durinFg initial Plant Operations and ProductionA Ph-as-e 1 Operations.
The rail FRuS east to the CRDB. Upon commeneGm~ent of Production Phase 2,
cylinders will beQ areM delBiOvered through the CRDB, and- the west6- en.Atrance of the

U6 Handlingq Area will is no longer be used for cYlinder deliveries.
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1.0 Facility Differences for Phased Operation

4.1.2(3.3.1.2) Technical SOrVicoe Building (TSB1)

A.(9.3. 1.2.2. 1) The Gontrol RoomA will be is operation~al as detscribed in§3.3.1.2.2.1.

B.(3.3. 1. 2. 2 ~ Th ranng d Siuao om il o eaeooational ars dGcribod i

traier o failiato pertor raiing n popartio fnr Iitial Pl~ant Operations.

. 2 The Contral Alarm Statio (GAS) Ara will. b9 i6 operational a,, doScribod

D.(3.3.1.2.2.44 (Approved pcr C ; L+ S 2000•0,02, Rev.2) The Medi.al Room will be il
opeational for general first aid cases. InjUr8is requiring ,,ro than ge•neal first aid will
be- are transported off cite to locnal area mod-ical-facilitios.

&.(3-4.1.2.2.59 The Em~ergency Operations Center RoomA Will be ir, operational as decr~ribedLn§ 3.3.4.2.2.5.

F=.(3.3. 1.249.6 The Tecnica-,l SUpport Ce•ter Assembly RooAm will be is operational as

described in § 3.3.1.2.2.6.

G.(3.3. 4.2.2.7) (Appovved per GC LS9 2009 0002, R.v.2) T14 Break Ro•om. ;ill..; is not be

Gp~atienak-

H. (3 '2 '9 )| (Approved per CC SI 2009 0002, R ".2), The A& Elect.kcal Shop Roo-m will
is not be operational. T vh v&C Electrical Shop servs, as a Work area for general

electrical and l&C components and Fmaintonanca. Maintenance on non contamfinated
equimentwill be is, delayed until the AGC Electrical Shop is available Or is, conducted i

,th,,r l0oation, 9on site or off ,ite, as neessa•y, based on the equipment and
maintenance required.

!4S. 3.1. 2.2.9) (Approved peF CC LS 2009 0002, Rev.2) The Mechanical Shop Room will is
net be operational. The Mechanical Shop serves as a work area for QBeneal m~echanical

LBDCR-
10-0033

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

mnaintenance and work such as painting or welding. Mainte
equipm~ent will be is delayed until the Mechanical Shop is aý
locations on s6ite Or Off site, as necessary, based on the cqu

nanceV Von nn cnIam nated
faimable or conten ehe
ipment and maintenance

a • ...... AI •I

J43.3. 0 1. hed 6jin nemical bwoago tRoom will be is operational as descr.ibedi

K.(3.3. 1.2.2. 11) (Approaved per CC L=S 2010 0001) The Waste ProceSsing RGAPm Will be
operational. The Waste Processing Room servoss a apoesn area at
non radioactive waQAstesf_. Non radioactive- waste wlreether be stored under
appropriate cafetYcontro~l6 unti processing systems are available, or shipped of cite to

a prcsing facility for treatment and/or disposal at a licensed facility.
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6.(S. 3.4. AA2. 12) (Approvo
L~aborater' W04 iS nOt
to a Gortifiod tosting ti

d per CC 1LS 20099 0002, Rev. 4) Tho EA'
be operational. Instead, 6amplers will be

/Ili'tronmera•• • i onl' li .toringnr
a-l re collected and shipped

LBDCR-
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GV I -. t~d lclSS iiu .aIipiu GGILJtaI~et Will aF9 iiui 99 FeUFr9iu

tO ILr, [JUL Will NO aFA NUISP069UU 91. UY t1W FeGLIVII~y GIJUI.

= = I i gl IW •Aiill
FA3C'iindor Rccrn : n TJf~tf Hldn C Oi

..... I -vr

A..(3.3. .3.2.1) .App..ved per CC , 92009 0002, Rev.1 ) The Solid Wa-te Collection Room
.ill n,,t e is not operat....io The, Slid Waste Collect!on Room is de•ipned to process
both wet and d~' low level FadioactiVe Solid Waste. The small quantity of 6olid waste
that fis eXpected to be generated at NIERoF wll be is stored in accordance with

Wprpit Fadielogical and crFiticality safety conrols6 until tho Solid Waste Collec-tion
Room "is completed.

B.23.13.22~(Approved per CC 6S 2000 0002, Rov.1) The VacuumR PUMP Rebu-ild
Wor~kshop will not bois nOt operational. The rebuilding of vacuu pu. i; a planned
evolution. In the unlikely event that a rebuild of a vacuum. pu.p c .ontaining UF,6is
required, the pump will be is replaced with a clean vacuumA pump and the
co ntam in Rated pump stored in accrdance winh appropriate radiological controsun

the Vac6uum Pump Rebuild Wor~kshop is com~pleted.

C.(3.3. 4432.3) (Approvyed per CC LS 2009 0002, Rov.1) The DecontamFination Workshop
will net bois not operational. The dec"ntamination systems in thi. orkshp. e. W
de•igned for radi•a•tive deceotamination of materials and equipment used in ura.niu

hoxafluGride system~s, waste handling systems, and other areas of the plant. The
small quantity of contamninated equipment that iepctdwlbe is stored in
accor~danco with appropriate radiological and criticality Safety controls, u ntil the
Decontamination Wor~kshop is com~pleted.

D.(4.3.4.3.2.4) (Approved per CC EG 2009 0369 Pending) The Ventilated ROOM Will not
bhe iS no-t operatfional. The main activities carried out in the Ventilated RoomA are

eovcn hemical traps by remoeving spent Ga~bOR, aluminRum oxide, and sodium
fordeand replacing damaged and leaking valves OR cylinderS Which contain UF6r,

Ser*Gicig chemical traps is, a planned evolution and Will not be is, net required or
planined befor Ventilated Room is- completed. A temperar room will be is
constructed has been cOnstructed in the UFo Handling Area in S1BM 1001 for the
PUpurpoe Of StOreageing any contaminated equipment or waste, generated during Initial
Plant Operations,. This roomA will be IS conn~ected to the Pumped Extract GrEVS, which
is also) located in UF, Handling Area. The roomA Will be is, used for storage only; no

prcssn of equipmnent Or mnaterials will be aere oductled. Although a leaking valve
o clider containing UFg is not expected, if one is id-entified, the potential leakage

w:ill be is stepped using appropriate procedural guidance and the cylin~der stored in an
appropriate (food Or product) station until repairs can be conducted or the cylindeFrcan

beroturenod t thoden vendor. geite ihWSF0Ahaebe
Tewoen ~a kno I eritin of nn,,nne tncnn . Ai S.~ d See. Table 4 n 4 na ;an+a 4-6,

.n,- ~ ~.J~+. n I f~ ~n ~ A A .. ~.I
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E-.(3 .3.443.2. 5) (CC E=G 201 005 enig)Arved per CC EBG 2040--05 RevD The
Liquid Efflu•nt Colletion and Treatment Room will not bei- no t operational. Instead,
the Various typo. of aqueous and non aqueous liquid wa.t, S g•Renated by .,ant
GPdre~tins and OFoc!eSS8 in the facility Will b9.e roclected and either Shipped of site
to an appropriate treat.ment an~d dispesal facility or stored on site in accordance with
appropriate radiological and criticality Gafet controls until the Liquid Erffluent Collectin
and Treatment Facility is comnpleted.
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(Approved by CC EG 2008-0510) The LECTS8 Room w.ill al-so be used fortrap filling.
Until the IECTS Room is available, clean (non•ei ntarmnatd) trap fill opraton

(carbon, aluminum oxide, and NaF) will be are conducte•,4d in the Trap Fil•ing and
Vacuum Pump Building (2300). Building 2300 will als" be used for chvmical trap
dr,,ing; Vacuum Pump Frecopt ins8pcions; PFPE oil sampling; PFPE oil analysisi and
helium leak testing. No licensed matoriale Will be9 are contained in this build~ing.
Contamninated traps will not be reused,

F. R.3 . .96 (Approved by CC RWV 200909 001) The C
RoomA will not be is not evorational. Instead. contain.

- faMated disoslab ertec Riv

clothing will be is collected, monitored and either Shipped eff site to a liensed disposal
facility Or stored on site in accordance with appropriate cont~rol until the Contaminated

LBDCR-
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eme~ted~
!fn ...n ARN RQII waste 19..C410A~pf i-QuGi Aru uuOiPiutuu: JI1

(3..43..7 (Approved by CC EG 2000 0203) The Gaseous Effluent Ventilation 'System
(GVS oo Aill not beiRo prtoal h ESSse s cntucted as

three separate syste..m, Pumped EXr-a•t GES, Local Extract GE S, and Fume Hood
GEYS (Fume Hood GEYS12 is nOt required for Initial Plant Op9rations).T-ho GEVS
System will be constructeAd asL three separate systems, Pum~ped E~xtract GEYS, Local
EXtract GEVS, and Fume Hoed GEVS (Fume Hoed GEVS is not required for Initial
Plant Operations). Pumped Extract GEVS will be is permnanently installed in the UJF 6
Handling Area of S1BM 1001 and will be is operatio~nal fo-r Iniatial Plant Operations. The
Pumped EixtrAc GEVS will be is, temporarily conneced to Local Extrat dutwork in
the 88M to sUPPo)F Initial Plant Operations.

(CC EG 20-00 01101 Pending) When the GEVS Room is complete, the permanent
Locral E~xtract GEFVS will beWII be installed along with the Fume Hoed GEYS8 inl that
roomA. Once) those GEVS Systems6 are operational, the Pumped Extarat GES
temRporarY connection to the L=ocal Extract ductwork Will'be MWil be isolated.

G.(3.3. 4.3.2.9) (Approved per CC LS 2000 0002, Rev. 1) The Mass Spoctrometry
L~aboratory will Rot be iS net operationRal. In-stead, samples will be are collected and
shipped to a Ge~lified testing facility for analysis. Contaminated sample GGntalners will

o-t beA arFe Flot returned to LES, but will be are disposed of by the rece6iVing facility.

W.43.3. 1.3.2-9) (Approed per CC 1=S 2000 0002, Rev. 1) The Chemical L aboratory will not
be is nAt operational. Instead, samples will be are collected and shipped to a cetified
testing facility for analysis. ContaminAated sample containers will net be are not
returned to 1LES, but Will be aro disposed of by the facility.
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143..3.2.140) (Approvod p9r CC L=S 2010 0001) The Radiation Monitoring Contro! RGoom
NI! il 9sent be operational. Normal ingress and egress ferom the enrichment proesn
areas will b9 is through the n•,trFlled SBM west entFrnc. A .adiogic•ial cor•.Fl point
ia rstablishod Within the SBM designed to be the point of dem~arcation between non
contalminRated .reas and potentially contamin;Rated- areas.. of the facility. Personnel
containq*ation detection oquiptMent is, staged at the control point. Ther is a perSonnel
deconta-minAtion fac9ility containing hand washing capabilities and safety ShoerOs
adjacent to- the- SBM.Tho required r-adiological equipment will be available.

j. (3.3.1432.1 4) (Approved per CC LS9 2009 0002, Rey.! )The TrFuck Baylshipping-and
Re~eivng Area will nt be is not operational.

e(CC OP 200 0002 Pcnding) CGomm.erFial transport tractors will be are d4iscnnected

fromA thetalr cryn cotioeotainRF carrVincz traileFrs and connected
toeplacod with LES yard- tracetoerrMwich comnply With IROFS36c (diesel fuel capacity
less than 280 L). T-hok-_ yard tractors will deliVer U'F7 cYlinders (i.e., fu-ll 48Y feed
cylinders, now or cleaned 30B produc yir)t a cement pad on the west side of
SBM 1001 in the southwest corner. The- unoain GfClne ilb r
unlvaded-••,f,•o ,,d with a gantY cFane of sufficie.ntI,. I to) unload cv,•lirs from

transpoek trailersoo~form all required cylinder mo~em~entG. The gantrY crane will lift and
trAncfor the tylndor to t.-.ra•il transpo-ter that sic .on rails #xt4nod outside the sBM.
On completiOn of receipt inspectin, the rFal trAns•pote•rWill move the cylinderi

!h. ,UP Handling A^eaSBM for use. Cylinders are reope'd from the facilityin Othe

K.(3.3.1432.432) The CylinRder Storage Areas in the CRDB will niet be is net operation~al.

n(Approved per CC LS-2009- 092, Rev. 1) The buffer storage of feed cylinders will be is

in the UFr,, Handling Area in available Solid Feed, Tails, and Feed Puficamtio StationS
u.til the UBC Storage Pad Or the South end of the CRB are is ready to accept
cylinders forF storge.

.(App~~~v ~qd pe C L 00 00, Roy. 2),4 FulPr60ý0tcylindOF storage ilbi
accom~pli-he-d i the IF Handling Area in Product Take 9#f Statioans an-d Bedn
Donor and T-ake -OffSain fo approxmately 3 months a#fte initial plant operations
commence.- When, the autoclayes ar~e operational, the product cYlinders are liquid
sampled and shipped to clients. until the UBC Storage Pad or the South end of the
CRDB iM ready to accept cylinders for 6stoage.

'(ApproVed per PCC S 62009 0002, Rey. 1) Full tails c!iFlnders will be are stored in the
Tails Take 9#f Stations until the UBC Storage Pad or the South end of the CROB is
ready to accept cylinders for storage,.

LBDCR-
10-0033

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0005

LBDCR-
10-0002

LBDCR-
10-0005

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

4.1.4("3.3.1-4) Cebtipnge Assembly Building (CAR)

The CAB will be is operational as described in § 3.3.1.4.
LBDCR-
10-0002
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4.1 .5(3.3.1.5)Not Used

4.1.6(3.3..6) Ur-anium Owerduct Cyllindelr (UBC) Storage Pad LBDCR-
10-0033

(Appr^, cd p. r CC L, S 2000 0049) The UBC. Storage Pad and --C B .asin will -not be a•r not
operational at the boginRing Of the ;h itial Plant Operations phase; hGowevr, thoso SySto, aFre
e~pected to wil! be operational prior to Produc~tion Phase-1 .used duArig thi phase. T-hese
systems are expected to be icudinthe initial NIRC Operational Re~adiness RReview (ORR)
The UBC Storae Pad will be completed in sectios. The 46rt sectionl will be completed prior to
Production Phase 1. BecGause the UBC Storage Pad aRid UBC Basinr exeted to be u-ed
during the Initial Plant Operation pha'e, the a S .ciated AcciideIt Sequence;s- an vWd IR -Fs will be

aWaiable for the initial NRC ORR.

4.1.:7(3.3.1.7) Central Utoloitio, Building (CUB)

Theq CUB IWill not be is notoperational as descr.ibed in § 3.3.1.7. However, Ssystoms required
for Initial Plant Operation %xill beQ a-re roQadY in sufficiet caapacity to support plant operations,. The

LBDCR-
10-0002

fGiiu.IRiy i1161 u8uturIUet SaYtLL.;;;S .W.ItII; Me~. .U LrI.JL t win WIN UL8 uu e Feau IU[ LU SUPP InIULIa
F el

Plant UperatIens are as felloews-:

-(Approved per CC- EG 2008-0392, Rev.0) Centrifuge Cooling Water Will be9 0c operational
With the,• cptiRo- of the Gcoolig toWerrs. A bypass line has been installed- to, isolate the
cooling towers and only the Centrifuge Water Hcat EXchanger (cooled by CCWA Chillers)

is urenlyutilized as heat removal source fOr the CCMS.

-(CC EG 2010 0008 PendiRg) The Dl Water System Will be is brought onRine as needed to
support make up water requirFemets after the initial system fill irs made. A tomperay
skid mounted polisheF Will be is installed until the perm.anent equipment " oper-ational i

-( A pproved per CC LS 2010 09001) No.al power supplied to the CR1. will not be is net
available. However, Depending en the scheduled completion date For storage ar.a
within the CRA A, altrate pOwei•s•,; a;d- willmay need to be supplie

neVessaV,

'(Aprova perCC L 201 000) Fial cmmisionig1ad 000c 00Ptc wOillw bo is40
progros~ when Initial Plant Operations begin. Those activities will be are complete in

sufficien tmtoSUPPOrt continued plant operations.

41.11.M'.3.1.) Admin:~tration BuoldinAi

LBDCR-
10-0002

LBDCR-
10-0018

LBDCR-
10-0002

LBDCR-
10-0002

(Approved per IG 2Uri 00riG ) 15-90 0) Tho AdminrFJatioa On Buildin" Will net et i* net
LBDCR-
10-0002

epeatiepae.

A.Th AdinitraionBuilding provides eVer 50 work locMIatin forF plant offic staff. Until
building completion, the staff will coentinue to be housed in temfporar,' buildings en the
eaSt end of the fadility.
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9. noh AGFAmIRI~fBMR45Ulon 1989Y.16 iooOicIGAneg

comrpletion fr fthe

& AlteMnate ar•tcc ydag.
Admini~stration Builing

t, ac•tra n a•f"s•b!eý h, for• emergenc

esar designated for assemblyuni
#

LBDCR-
10-0033

4.1.9(3.3 9) No~N et Used

4.1.40(3.344.0) gite Secur-ity Buildlnge

A.(App...ed by CC 1,S 2010 001) The min Scu,.! Building at the entrance of the facility
Will not be iG operati•oalfr ....acce+ to th Controlled Ac.ess, Area (C^ ). In.tead, the
oXiSting security trailer Will c-.nt"uo•'- to b9 used. Vhicuoar. traffic pagSeS through

additional eckpoints before being allowed to park. Parking Is located outside
of the Conroelled Access Area (CMA) secUurty fencoe. '.iSitOF passes are issu~ed at a
tempawy~, GesOcurit trailer loc~atod-at ltho sou~th. cast .ontmcoe to. thO faciliy.

LBDCR-
10-0002
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4.2PROCESSr, DIFFERENCES

The diffe~erenco botwoonj tho procossos- ;as- describ4-ed ~n§ 3.1 and- Initi-al P-ant Operation are a&
fellews.

4.2.1(3 A* 1) Overvicw of Gas CentrifUge Enrichm~ent Proc866

The overiew of the gaS centrifuge enri•ch•mnt PrGoce is as deribed §n 3.

24.UF.Feed Syse

(3. 4.2.3) (Approvod per CC L=S 2000 0002, Rey. 1) The UN9 Feed System will be Is operational
as de.cribed in § 3.1.2 except th, UF, Feed System will initil cII ta .3u.cent n..... umberA
opwarieonal UF9r Solid Food Stations to maintai opraioa fleXibility for !he eperatieona4
Cascade Hall. Those Food Stations will be are brought into serVice ars needed to suppoed

inremetal startup Of cascade modules. All operational feod stations will cna-t-ain a full feed
cylinder. Additional feed cylindors well be are stored in the ..pIrc tais ta to provide enough
fccd stock (and eentual Otaistage) for- appreximat a.onh of opperation before

rqiring additionial storage space.

;(13~34.3) CascadO System.-

(Approved per CC LS 2000 0002, Rey. 1) The Cascade System will be is operational as,
descGribed in § 3.4.3 with the exception that 9nly one cascade will be is on line at the beginning
of initial Plant Operation. Ciascades will be are brought Onlin inrMentally when the

4.2.4(3.4.4) Product Take off System

(Approved per CC 1LS 2009 0002, Rev. 1) The Product Take off SystemA will be is operational as
described in § 3.4.4 with the fellewing eXception. The Product Low T-emperature Takeof
Stations and supporting equipment may net all be in operation when the AFirt casca,;de is; s-tarte
up. Each P•oedut Low Tempratue Takeoff Station will be i-brought online as, needed to
support the incremental start up of cascades.

4.2.6(3.4.5) Tails Take-off System

(ApproVed per CC LS 2009 0002, Rev. 1) The Tails Take off Sytem Will 19e is operational as
described in § 3.4.5 with the exception that all stations not in use will initially contain a full feed
cylinder. OnR an iei feed cylinder iS emptied, it Will be, is, swithed with a full feed
cylinder from the t-ailsF station. The empt' food cylinder can then be used for nor-mal tail
ta-ke off. TINS cylinder storge strategy will allow approximately 3 mon~ths of operation before
additi.nal cylinder stage .pace is r.. uir.d. In addition, the Tails Low Temperatue Takeoff

Stations and cupporin Dqipot may not all be9 in operation WhenR the first cascade ' Ais sare
up. EachG Tails Lo Te mperatur Takeoff Station will be is brought online as needed to support
the 4neFvemetal stait up of cascades. SuffiGient Tails Stations will be are available at all times to
accommo.date peak.. roce. . flow Wfr the cascades and cascade dump.

LBDCR-
10-0033

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0037
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4 2 642 A) Product Bandin= ysqtem,

^App..evd por CC LS 2009 0002, Rev. 1) The PrFodut BlnAding SyS•tm Will not b' is not
opcrational as- descpribed in § 3.4.6a. The Blending System is not needed for Initial Plant
Operations. it will bo isieporation when needed to support plant operations.

4.2.7-(3..4.7) Product Liquid Sampling System

(Approved per CC LS9 2009 0002, Rev. 1)The, Product Liquid Sampling S','tm. woll not bei
oto poraO-Ina;'el Daitial Plant Opration. The Produ;t Liqid SompliTg Auto-a..o- sill bOaro

unavailable. Autoclayes will be are operatinal for Production Phase 1 to provide sampling
capability for prOduct that is ready forF shipment.

4.2.8(3.4.8 Contingenc.y Dump System

(Approved per CC LS 2009 0002, Rev. 1) The ContingencY Dump System will be ioperatio

as described in § 3.4.8. Each operatiAg Gcasade module has its own dedicated Contingency

Na v tras for that cascade. Ac additional ca ,,ad re .completed, d. 'ditnal contingency
dump coqponaents -are, ina•lled•,, and made oAprational in the proce6s s9rvices carido
SUPPOrt inrGFFemetal plant start up and epnin

4.2.9(3.4.0) Gaseous Eiffluent Vent Systems

(Approved by CC EG-2000 0203) The Gaseous Effluent Ventilation System (GEVS) Room
will is not be operationial. The GEVS SystemA Will be is constructed as three separate

systems~~~~~, Pupe ExrýtGVS oal Etrac GpENS, and Fum HodGES;Fun
Hoed GE=VS is not required- for Initi-al Plant Operations). Pumped Extract GEYSd will 6bei
permanently in;stalled in the UP, Handling Area Of SBM 1001 and will be is operational
for FInitial Plant Operations,. The Pumped Extarat GEVS will be IS temporaily connected
to Locsal Extract ductwork in the SBM to support initial Plant Operations.

(CC-EG-2000 0101 Pendin~g) When the GEVS Room in the CRDB ors complete, the
perm~anent LocGal Extract GEVS will be installed along with the Fume Hood GEVS inl that
roomA. Onc~e those GEVS systems are operational, in the CRDB, the Pumped Extract
GE=VS' temporary conn~ection to the Loc~al Extract ductworFk w.Aill be isolated.

LBDCR-
10-0033

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0037

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

4.2.IU•1 U1 .1" 1 contluge Test and Geoitrgle Poet Morte .m arocesw

The Centrifuge Test and Centrifuge Pest Mortem Facilit' Will be is perational as described in

(3.4.1144) CylInder Recoipt and Shipping

Durig iitial plant opeations, cylinders Wil be are shipped and received via a leading platform
9n the West side of the UJF9c Handleing Area of SBM 1001 (West side SBM 1001). The West sidge
SBM 1001 space for the following sepgvices:

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

'Cylinder loading and unloading
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*inventory weighing

egecrow in~tern~al storage

,Preparation and storage aroa f. r oVerpa

T-ho cylinAder .r reei, shipped offeit
Handling ArA--, unrtil the CRDB an-d UBC

LBDCR-
10-0033

K/'protective str'uc.rUal pacKaqglng.

e, storap, FIG !raesoerrea tor naR. tro4n -W
;tGrage Pad become Operational.

Full food cYinders, em.pty feed cylinder., emi. finished product cylinder.s, and .. are Stored
A -the-ljFc- Handling Are-a unitil the- -R-DBg and- UBIC Storage Padd become; operational.,

The West side SBM 1001 loadiRg platform layout is shown on FiAgure 3.9 1, Separations
Building Module 1001, West Side MAaterial Receipt Platform. The I Feed cylinder deliVery
and storage reuirmet ntare F preconted in Ta•bl 3. 11, Initial Plant OperationsP , UF9
Feod Cylinder Deli'er,,and Storage Requirements.

Commercial transport tractor-s will be are di6connecsted from the trailers cam,'Y containers and
connected to LES yard tractor.s Which com.ply IRO=S36 ' (diesel fuel capacity leSs than 280 l+.
The yard tractor will deliVer UF cylinders (i.e., full 48Y feed cylinders, and new or cleaned 30B
product cylinders) to West 6ide SIBM 1001 receipt pla9Form. Cylinders will be arouinloadodwit
a gantr; crane Of sufficient capacit; to po~fGrm all required clnemomnt.The gant.9;
crane will lift and transfer the cylinder to the Fail tra6nspoter that fits eo rails that are extended
outside the SBM. On comApletion Of reGeipt inspection, the Fail tranep9rtor Will moeve the cylinder
inside the UFe Hand!ng Area. Cylinders a. e removed frm !he f+ceilit in the s.ame fashion.

4.2.11. 1.1i. 1(3.4.11.1.2) Equipment

The following equipment is used for cylinder handling on the West side SBM 1001 r9eept
platformA.

A.Vohicle Loading Platform

The vehile loading and u,.ading pla..For is located adjacent to the West side SBM 1001
erqpeRnt hateh. This platffrm provides a safe method of tranSfer from the vehicle trailer to rail

traspoterloctedoR the- Platformn.

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002
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BGantGa~y

A dedicGated gantry crane is u69d to handle cylinFders en the vehiclo loading plaFForm. The crane
s~pansr the width of the leading pla#FFer to acaess, vehicle trailers and- the ra-il transpe~tw. Th
hoist has a maximum lift Of approxiately 68.1 mn (20 ft). Crane specfications, are as follows-:

eSpan 2011.3 m (3037 ft)

*apa.ity 2.0 MT (4 4,00 (b)

LBOCR-
10-0033

LBDCR-
10-0002

,l-Winmt '1ft Whninht II 1M -l tn AA

rnIeI 9nn 8 A FRoa .i m dmi W.a FR;:s I mfmi (UAM Kt'i W.1.T'm

- I f;~.~;: :.~,...:.; 4264t\

.ridge r"Yl speed ;VF•D) 19.8 M.m (65,ft'min

eBrake WyeeDrc Current Disk

(Approeed by CC EG 2.00 0291) T nvtetr. Weighing will be is pOrMod using a temporary
scrale in the UF,6 Handling Area of SBM 1001. The scale is identical to the s-cales ddescr-ibed in §
3.1.1.i...2.G. Each cYlinder that enters Or e1AS the F,•", Handling Arta durin the Ritial

Operations Phase is weighed. A weigh scale capable of weighing a load of 17 MT (37,59004b
and capabgle of accepting a load of 20 MT- (11,100 Ib) is installed. The scale is capable ot
weioghing -to p taoleranc of±.Xg(5~I) he-osgao ýhas reader and printout *ailities-

ID.PoWorod Vehicles And Rail TraRspG~eF6r.

LES yard tractors that comply !ROFS,36c (diesel fuel capacity loss than 280 L=) will be are
u-tilizedC to delive the vehicle trailer Cnainng cylinders to the West side SEIM 1001 Fecoipt

plFfR;. The. gantrY GFra~. *!H ift and transfor the4cyfinder to the Atillwge. just outeido the 88M
accessW Ioi WtoI me r1aii mrI anI IIo~r. un uompI Io I vor r lco pi Inpcun Iml ranV ktrIn pIr er wiV

LBOCR-
10-0002

aG l6SnljQ 4RA Fa rll fraAnpnnE9r WR in :mPl8tlOn Of r9GelnTinIApneYa TnR i p Flll arnn AOnn n IAMIll

retri .. 1the c8 liAder fr u.se. Cyinders are remo..ed from. the fac!ity in the saMe fashion.

1.2.11.14 2(34.11.1.3) C •ylinder Specifications.

As specified in § 3.4.1113

4.2.11.1.1.3(3.4.11..4, 3.4.11.4.5 and 3.4.11.4.6) Steage

Storage Will bhe is m-ad.e -available in phases. Initially, cylinders Will be ae stored in their
respecti'e stations in the IFO Handling Area. When available, the South end of the CRDB- and

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

the U.C•S-torage Pad will -be- is uilizd fr storage of ,ylinders.
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tOUring iRitial plant oprati.ns, cylinder, Will be are placed on and romovd from doliver,' tFruckr
usn obile Temoerar: Cylinder Handlingq gga-ntry qGrane of roufficsient rapact'

They will be wre moved in.ide th Urm., areA usin",.g tho. rail tr.nspo...r and in the CRDB
(When availabie in' Prduction Phase )l usingp lh4-IWf0t BridgeCaGno. T he othOr brid~e
Tranes in the •ROB will be aro installed At A'lAtor date.

Gaor~W4 Ton,.

HiW•; s~ft 1A he;ht 20 ft

Heist . A i f.i.n. -•AP I = ftJn.• ..n

T-r-vl sflnfl4d WFO 6-ft liw

-DirArect Current Self A~dius..tne D~rYc Qgntric HaO!-..t r~e

eThe UBG Storage Pad will not be is not operational at initial Plant Operations. it will be
com~pleted inphases in time toa proavide storage Of cylinders while the CRIDB is being

4.2.1114.141 (3.4.11.1.) Cylinder Deliveries

As specified in § 3.4.11.1.7, with the oxeptien that the numbers of deliveries and shipments wl
be are loss during the initial Plant Operations Phase due to limited initial production; and storage
Gapa~iy

LBDCR-
10-0005

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0005

LBDCR-
10-0033

LBDCR-
10-0002

LBDCR-
10-0002
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A-21- TILITY AIND10 SUPPORT SVSTrEM DirFFEmREDNCES=r

T1h differences between the utility and
Operation are as, follows;

i A A m i I ..... i *
su1pport SystoMS aS described in § 3.5 and initial P-'aFlt

(1)435 ) The Buwildinig Ventilation will be is Gopeatiena! as deGGribed- In

(2).(3.5.24 The Eletriceal System will be is operational as dosrGibedi

inR § 3.5,3.

(4).N Ued (3.5.4.3...Appved per CC- LEGS 200,0201 002,,
Rey.!1 Pending) The Deienized Water System will not be operational
Initial system fill and m~akeup water, if reuFed . il be poGormd by
an Bedernal source, SUch as a tanker truck. A tempemrar, skid
moeunted polisher will be in-tal _d until the permanent equipment
operational in the CUB.

(5.355 ) (Approved per. CCE20 302, Rey. 0)The Centrifuge
Cooling Water (CCW) Systlom Will be i perationa-l With the
exc~eption of the ceeling Water t8ewor. T-he coeling Water towers il
be are bypassed and heat re moval Will be ir, pe~fermed by the CCW

hea e~hager cooled b3y the CCWV chiller uni~ts. This arrangement
can support seyeral cascades on lin~e [CC EG-2008 03921. When
the cooling towers are completed and additiena! coolng- is needed
the bypass valve will be is dosed and normqal operation Will
GOFFI~eRGe.

LBDCI
10-003

LBDCR-
10-0002

R-
33

LBDCR-
10-0018

LBDCR-
10-0002

LBDCR-
10-0002

ffi~4 I II I *

Sno ~owaae ~vttom will no is ooerational as noserinon ~n
• w wj ............... vr LBDCR-

10-0002

()(..7) The Comm-unication and Alarm Annunciation System Will be is
opefatienp! as desrGibed in § 3.5.7A

(8.~.58~Net Used

(0). (3.5.9) The Control System will be is operational as de..ribed in

(10). 3.5. 1") The Standby Diesel G.eneator System will be is,
operatienal as described in § 3.5. 10.

(11 ').c3.5 - 4) The Nitrogen System will be is opr'ational as rd.cribod in
£Q4&1A

LBDCR-
10-0002

LBDCR-
10-0002
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(12),(9.5. 124 The Liquid Erffluent C.lletion and Treatment System (LECT\S)
will not b•i:, not opeFational. Instead, the Various typeS Of aGueo•US
and Ron aqueous liquid wastes generated in the facility will 1bo are
6olloctod and oither shopped o9f site to an appropriate treatment and
disposal facility or stored on site in accor~dance With appropriate

radilogial ad cr.iticality safety controls until the Liquid Eiffluent
Collotern and Treatment Facility is completed.

3). (3. . 43) The Solid Waste Collecion .System will net bois nGt
operational. Solid wasteS will either be stored on siteuin
appropriatechemical, radiolgical, and criticality safet contros unIl
the Slid Waste GColection Room is com pleted or shipped of site to
a processi.ng fcility for treatment and/or disposal at a licensed

(44).(3.5.4), (Appro.ed per CC LS 2009 0002, Rev.1") Thc
Decontamination WoFrkhop will not be is, not operationl
Contaminated equipment will be is stored in accr-,danceA with
appropriate radiological and criticality safety controls, until the
Decontaminati•n Workshop is completed.

(1,•) (3. 5..5v(Apr.. per CC LS 2000 0002, Rev.2) The PFPE Oil
Recover-y System will not be is not operational; however, the system
has no impact on any safety aspect, of facility operaWAo. PF=PE 9i!

Will either be appropriately stored 9A site until the systemi
operational Or disposed of at a certified disposal facilit.

(116)Net Used

t•-\/ i , ^ ..... ,4per CC EG 200903659 Pen"ding) The• Ventilated•

ROOM Will not be. is not operational. A p ....... room has boen-iA l
be is. ..... RUt. d in the .. Handling A..a in SBM 11001 to for store
any ....uip...t O waste that wold normally be stored in the

Venilaed omstorage duIn init.ial Plant Operations, as necessapr;.
This rotom '-il be is connected to the Puped EFract GEVS. The
room MOWi be iused forstore only; noprocessng of equipment or
m"ater.ial' .ill be conducted. Although a leaking valve oR a cylinder
co.ntaining F.,: is net expected, if one i. identified, the petential
leakage will be is stoppe.d in one of three ways depending on the
natofthe damage. Thealv;e wl be is capped, the,48 valv. stem
will be is tightened Or the packing gland wil! be is tightened and t
csylfinder stored in an appropriate (feed Or Pprduct) station until
repairs can be conducted or the cylinderf can be- retuPrned to- the
Vei~deF.

T-an, .m a l *inlaGGldAntfia GOf el in-A.fll;ff *LJs 1.i-ttd owt-fl t-h.*F-; re i Ahave -e tha

LBDCR-
10-0033

LB DCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0007

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0007

- --- - - lementatien of exisfine !PiQFS. See Tables 4 4 and 4-5.
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R.(3.5. 19) (Approved per CC LS8 2009 0002, Rev. 1) The Chemistry Laborator,' will not be i
not operational. Instead, Samples will beisr Golected and shipped to a certified testing LBDCR

faclility for analysis. T-he sample containers will not be are not returned to LES, but will be 10-0002

are disposed of by the tacili.
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4.1 Accident Sequence / IROFS Differences
LBDCR-

4.4.1 ACCIDENT SEQUENCE I IROFS DIFFERENCES 10-0033

,444 4.1.1 Existing Accident Sequences LBDCR-
10-0007

Tables a•,4-1 and 3_4-2 identify accident sequences that are not applicable for each phase of the specific phases of the Phased
Operation approach. The justification for the accident sequence not being applicable for a particular phase is included in columns 3,
4, and 5:

CD

0

Co

0,
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPOt Phase I Phase 2

Transfer of enriched uranic material during decontamination/waste The activities
disposal into a non-safe-by-design container from washing flex hose, The activities associated with this
emptying carbon trap, draining oil from product pump, scraping associated with this accident sequence
breakdown materials from product internals, accident sequence are not conducted

PT3-5 are not conducted during Production ApplicableT-(IROFS1 5) Administratively restrict an independent parameter of during IPO as the Phase 1 as the
the criticality seguence to ensure subcritical configuration by CRDB and necessary CRDB and
preventing additional transfer of enriched uranic material to equipment are not necessary
another container if that container contains enriched uranic available. equipment are not
material and is non-safe-by-design container, available

Blending donor station heater controller fails on resulting in.a Applicable
hydraulic rupture of the cylinder. Cylinders wilI-heare

P (IROFS4) Automatic trip of station heaters on high station stored in the Stations.
internal air temperature to ensure cylinder integrity blending operations

conducted.

• (IROFS5) Automatic trip of station heaters on high station

internal air temperature to ensure cylinder integrity

Placing a product 30B cylinders into a non-safe criticality interaction
arrangement resulting in a criticality event. Applicable

Cylinders wiII beare
* (IROFS45) Prior to moving a cylinder containing enriched stored in the Stations.

PB1-3 uranium in the CRDB or the Blending and Liquid Sampling There wil,-beare no Applicable
Area, verify that the stored cylinders containing enriched blending operations
uranium in are in a horizontal, co-planar (i.e., non-stacked), conducted.
condition and that no other cylinder containing enriched
uranium is in movement in the associated area

LBDCR-
10-0045

LBDCR-
10-0045
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPOl Phase I Phase 2

Blending receiver station cold box defrost heater controller fails on
resulting in a hydraulic rupture of the cylinder.

Cylinders wil-he are
PB2-1 * (IROFSI) Automatic trip of defrost heater and fan on high air stored in the Stations.

return temperature to ensure cylinder integrity Theren :are no Applicable Applicable
blending operations

conducted." (IROFS2) Automatic trip of defrost heater and fan on high
station internal air temperature to ensure cylinder integrity

Excessive moderator introduced into the receiver cylinder before
being put in the blending receiver station resulting in a criticality Cylinders wi4be*ore
event, stored in the Stations.

PB2-2 There wil~ re no Applicable Applicable
- (IROFS16a) Administratively limit moderator mass (oil and blending operations

water) in cylinders containing enriched uranic material by conducted.
limiting cylinder vapor pressure prior to introducing product

Failure of the blending receiver low temperature take.off station load Applicable
cell causing the cylinder to be over filled. The over filled cylinder is Cylinders wil-be-are
then warmed to ambient and ruptures. stored in the Stations.

PB2_4 There wil-be-are no Applicable
(IROFS38) Administratively limit the cylinder fill mass by blending operations

verifying cylinder weight is within specified trending limits once conducted.
per shift during filling of the cylinder

LBDCR-
10-0045I

LBDCR-
10-0002
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4.1 Accident Sequence I IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPO) Phase 1 Phase 2

Hydrocarbon oil (a moderator) is used in place of per fluorinated
polyether (PFPE) oil during maintenance of Ventilated Room, and
Blending and Liquid Sampling System vacuum pumps resulting in a
criticality event.

* (IROFS30a) Administratively limit hydrocarbon oil (moderator Ventilated Room, and
mass) to ensure moderation control assumptions are Blending and Liquid

PB2-6 maintained by controlling the type of oil used in process Sampling System wit Applicable Applicablevacuum pumps notbe are not
available for initial

" (IROFS30b) Administratively verify, through testing prior to plant operations.
addition of oil, that process vacuum pump oil is not
hydrocarbon oil

" (IROFS30c) Administratively verify, through testing after addition
of oil, that process vacuum pump oil is not hydrocarbon oil

Blending and Sampling Vent carbon trap becomes saturated with UF6
resulting in a release from the vacuum pump due to a plug in the
discharge causing the seals to fail on high pressure. Cylindersw$iP-e are

" (IROFS3) Automatic trip of the vacuum pump on carbon trap stored in the Stations.
PB3-3 high weight There'wilbe-are no Applicable Applicable

blending operations
conducted.

" (IROFS47a) A flow restriction to ensure, in the event of a

postulated release, worker consequences of inhalation of
uranic material and HF are low

Product liquid sampling autoclave heater failure (heat off) followed by Cylinders.will be-are Applicable
reheat. Solidification of UF6 in the sampling manifold isolates stored in the Stations.

PB4-1 pressure trips. Upon reheat, the sampling manifold ruptures. There wil-leoare no
liquid sampling

* (IROFS10) Design feature to maintain Product Liquid Sampling operations
Autoclave leak tight integrity conducted.

I
LBDCR-
10-0045

I
I

I
I
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

OperationslieQ Phase I Phase 2

Product liquid sampling autoclave heater controller fails on resulting
in a hydraulic rupture of the cylinder. Cylinders Mlbeare

stored in the Stations.
* (IROFS1 1) Automatic trip of the autoclave heater and fan on There'wiI4be-are no ApplicablePB4-2 autoclave high internal air temperature liquid sampling Applicable

operations
* (IROFS12) Automatic trip of the autoclave heater and fan on conducted.

autoclave high internal air pressure

Sampling manifold purge valve left open and blind flange not fitted. Cylinders will be are Applicable
Upon liquid sample heat up and tipping of the liquid sampling stored in the Stations.
autoclave, the sampling manifold releases liquid UF6 into the There wiJJ-be-are no

P84-3 autoclave., liquid sampling Applicable

* (IROFS10) Design feature to maintain Product Liquid Sampling operations

Autoclave leak tight integrity conducted.

Over filled product cylinder heated in the sampling autoclave results
in cylinder rupture:

Cylinders will-be are
stored in the Stations.
There~w4040are no. .Thre~g-•e~reno Applicable ApplicablePB4-4 (IROFSi0) Design feature to maintain Product Liquid Sampling liquid sampling

Autoclave leak tight integrity operations
conducted.

* (IROFS42) Administratively limit the cylinder fill mass prior to
placement and heating

LBDCR-
10-0045

LBDCR-
10-0045
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPO) Phase I Phase 2

Vessel pressure test/valve change rig carbon trap becomes saturated
with UF6 by a small UF6 leak through a process valve in the vessel Applicable
pressure test/valve change rig releasing UF6 into the SB GEVS This operation wil- net
resulting in a criticality event. is not be-conducted

because the rig and Applicable
VRI-1 * (IROFS3) Automatic trip of the vacuum pump on carbon trap the Ventilated Room

high weight Wil pot-b0%are not
available for use,

(IROFS21) Automatic trip of the SB GEVS on 2
3U selective

high-high gamma

Excessive opening the cold trap outlet throttle valve in the cylinder
vent system resulting in high UF6 flow and high temperature in the
carbon trap and release of UFe into the SB GEVS resulting in a
criticality event. This operation will-no!

be-is not conducted
because the

VR1-2 Ventilated Room and Applicable Applicable

* (IROFS21) an automatic trip of the SB GEVS on 23.U selective associated system
w141-net-be-is nothigh~high gamma available for use.

* (IROFS22) Automatic trip of the vacuum pump on carbon trap
high temperature

Failure of a cylinder superior valve or the flexible piping of a cylinder
containing UF6 undergoing a cylinder pressure test after
repair/replacement of a leaking cylinder component. Positive pressure

VRI-3 testing of cylinders Applicable Applicable
V (IROFS23a) Administrative use of personnel respiratory "M-! not be is not

protection when performing positive pressure testing of a UF6  conducted.
cylinder after repair/replacement of a leaking cylinder
component

LBDCR-
10-0045

LBDCR-
10-0045
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions

Justification
Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPO) Phase I Phase 2

Vent subsystem carbon trap becomes saturated with UF6 caused by
a small UF6 leak through a ventilated room mobile pump and trap rig
cold trap valve resulting in a release from the vacuum pump due to a This operation-will-.et
plug in the discharge causing the seals to fail on high pressure. is not -be conducted

because the Applicable Applicable
VR1-5• (IROFS3) Automatic trip of the vacuum pump on carbon trap ventilated room and

high weight rig wi,-, et be are not
available for use.

" (IROFS47b) A flow restriction to ensure worker consequences of
inhalation of uranic material and HF are low

Loss of containment of a chemical trap and pouring of the contents of This operationm•i!pd Applicable
the trap into the Ventilated Room cause by operator error in beis not conducted

VR2-1 unloading a carbon trap or impact to a carbon trap. because the
ventilated room and Applicable

(IROFS23b) Administrative use of personnel respiratory rig willet-beare not
protection - available for use.

Loss of containment of a chemical dump trap and pouring of the
contents of the trap into the Ventilated Room cause could be operator
error in unloading a chemical dump trap or impact to a chemical
dump trap. This operation will-Fot

be-is not conducted
VR2-2 (IROFS23b) Administrative use of personnel respiratory as the required Applicable Applicable

protection equipment will-net-be
is not available.

(IROFS24a) Administrative establishment of airflow away from
the worker

LBDCR-
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LBDCR-
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions

Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPO• Phase I Phase 2

Sufficient uranic mass accumulation from transfer of carbon Applicable
containing enriched uranic material to cause criticality in a solid waste
container. A similar accident

l 2
35 sequence (TVRI-1) is

" (IROFS31 a) Administratively limit U mass in non-safe-by- applicable to the new
design solid waste containers to ensure subcdticality by storage room in the
performing independent sampling and assay analysis SBM and IROFS31a,
(independent of IROFS31b). 31b, and 31c are

VR2-7 applied to the Applicable
" (IROFS31b) Administratively limit 235U mass in non-safe-by- room.Th6 -peF:O!eeR

design solid waste containers to ensure subcriticality by will t
performing independent sampling and assay analysis cndu-ctod o.s tho
(independent of IROFS31 a). ,-.-talatcd rFOm Weill

Ret-be-is- Re

" (IROFS31c) Administratively limit 235
U mass in non-safe-by- aalable.

design solid waste containers to ensure subcriticality using
bookkeeping procedures.

LBDCR-
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10-0002
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Iii Plant Prdc.nPoutoInitial Plant Production Production

Operations (IPO) Phase 1 Phase 2

The accident sequence is the combination of numerous conditions
assumed to lead to a criticality in a PFPE Oil waste container being
transported:

-a uranyl fluoride/water mixture at an H/U atomic ratio near optimum
moderation, A similar accident

-nearly or completely filled with the above material at a high enough sequence (TVR1-21
1enrichment to achieve a configuration favorable for criticality will-be is applicable to

FR1-1 the new storage room Applicable Applicable
in the SBM and-interaction (i.e., proximity limit not maintained) with more than one IROFS14a will-be-is

component containing fissile material, applied to the room.

(IROFS14a) Administratively restrict proximity of vessels in
non.designed locations containing enriched uranic material by
verifying the use of a safe.by.design transfer frame prior to
movement of the associated waste container containing
enriched uranic material

LBDCR-
10-0045
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPO) Phase I Phase 2

The accident sequence is the combination of numerous conditions
assumed to lead to a criticality in a PFPE Oil waste container being
stored:

-a uranyl fluoride/water mixture at an H/U atomic ratio near optimummoderation, A similar accident
-nearly or completely filled with the above matedal at a high enough sequence (TVR1-3)

FR1-2 enrichment to achieve a configuration favorable for criticality withell newbst e ro Applicableto ApplicableFI2the new storage room Applicable Apial
in the SBM and

-interaction (i.e., proximity limit not maintained) with more than one iROFS14a witae-is
component containing fissile material, applied to the room.

- (IROFS14b) Administratively restrict proximity of vessels in
non.designed locations containing enriched uranic material by
verifying the associated storage array condition is acceptable,
prior to moving a waste container within 180 cm of the
associated storage array

This accident sequence is identical to sequence FRI..1, except it is This accident
located in the hydrocarbon removal portion of PFPE Oil Recovery This accident This accident sequence is not
System. sequence is not sequence is not credible because

applicable because applicable because thePFPE.Oil
FR2-1 • (IROFS14a) Administratively restrict proximity of vessels in the PFPE Oil the PFPE Oil Recovery System

non.designed locations containing enriched uranic material by Recovery System-will Recovery System will Hot-be is not
verifying the use of a safe.by-design transfer frame prior to Fie,-beis not will lot-be-is not available.
movement of the associated waste container containing available, available.
enriched uranic material

LBDCR-
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LBDCR-
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LBDCR-
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions

Justification
Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations fIPO. Phase I Phase 2

This accident sequence is identical to sequence FR1.2, except it is This accident
located in the hydrocarbon removal portion of PFPE Oil Recovery This accident This accident sequence is not
System. sequence is not sequence is not credible because

applicable because applicable because the PFPE Oil
FR2-2 - (IROFS14b) Administratively restrict proximity of vessels in the PFPE Oil Recovery System

non-designed locations containing enriched uranic material by Recovery Oil Recovery System WII eis not
verifying the associated storage array condition is acceptable, Ree Sytemvaill wnloRet-be-is not available.
prior to moving a waste container within 180 cm of the available.
associated storage array

This accident sequence is identical to sequence FRIA, except it is
located in the Equipment Decontamination System. This accident

sequence is not sequence is notapplicable because
DSI-1 (IROFS14a) Administratively restrict proximity of vessels in applicable because thenon-designed locations containing enriched uranic material by the Decontamination Decontamination Applicable

verifying the use of a safe-by.design transfer frame prior to Workshop Worksthop Din Apc
movement of the associated waste container containing is not available. bWorkshop wil-bet
enriched uranic material

This accident sequence is identical to sequence FRI.2, except it is
located in the Equipment'Decontamination System. This accident This accident

sequence is not sequence is not

DS1-2 (IROFS14b) Administratively restrict proximity of vessels in applicable because applicable because
non-designed locations containing enriched uranic material by the Decontamination the Applicable
verifying the associated storage array condition is acceptable, Workshop wi'"et-b Decontamination
prior to moving a waste container within 180 cm of the is not available. be is not a.valable.
associated storage array

LBDCR-
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPOl Phase I Phase 2

Accumulation of sufficient uranium mass to cause criticality in the
decontamination tank.

(IROFS19a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer This accident This accident

sequ ence is not sequence is not
S (IROFS19c) Administratively limit measured tank uranic mass applicable because applicable because

DS1 inventory to ensure a subcritical mass by performing the Decontamination the
Decontamination

independent sampling and measurement independent of Workshop el e Workshop winatit
IROFS19d is not available. - e-is not available.

(IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcrtical mass by performing
independent sampling and measurement independent:oPf-
IROFS19c

This accident sequence is identical to sequence FRI. except it is Applicable
located in the Flexible Hose Decontamination System. This accident This accidentsequence is not sequence is not

sequece i not applicable because
DS2-1 (IROFS14a) Administratively restrict proximity of vessels in applicable because the

non-designed locations containing enriched uranic material by the Decontamination Decontamination
verifying the use of a safe.by.design transfer frame prior to Workshop- ; .i.ct be Workshop villR9
movement of the associated waste container containing is not available. be-is not available.
enriched uranic material

This accident sequence is identical to sequence FR1.2, except it is This accident
located in the Flexible Hose Decontamination System. This accident

sequence is not sequence is not

DS2-2 (IROFS14b) Administratively restrict proximity of vessels in applicable because applicable because
non-designed locations containing enriched uranic material by the Decontamination Decontamination

verifying the associated storage array condition is acceptable, Workshop i-4!t be Workshop
prior to moving a waste container within 180 cm of the is not available, be-is not available.
associated storage array

LBDCR-
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions

Justification

kpplicable IROFS
Initial Plant

Operations (IPO)
Production

Phase I
Production

Phase 2

DS2-3

Accumulation of sufficient uranium mass in the first rinse tank to
cause criticality.

* (IROFS19a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer

* (IROFS19c) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19d

* (IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19c

This accident
sequence is not
applicable because
the Decontamination
Workshop will not be
is not available.

This accident
sequence is not
applicable because
the
Decontamination
WorkshopAPw0-ne
be is not -available.

Applicable

LBDCR-
10-0045

LBDCR-
10-0045

LBDCR-
10-0002

This accident sequence is identical to sequence FRI.1, except it is Applicable
located in the Equipment Decontamination System. This accident This accident

sequence is not sequence is not

(IROFS14a) Administratively restrict proximity of vessels in applicable because applicable because
DS3-1 non.designed locations containing enriched uranic material by the Decontamination the

verifying the use of a safe.by.design transfer frame prior to Workshop 41 -be Decontamination
movement of the associated waste container containing is not be-is not available.
enriched uranic material.

This accident sequence is identical to sequence FR1.2, except it is
located in the Equipment Decontamination System. This accident This accident

sequence is not sequence is not

(IROFS14b) Administratively restrict proximity of vessels in applicable because applicable because

non.designed locations containing enriched uranic material by the Decontamination
verifying the associated storage array condition is acceptable, Workshop w--1--be Decontamination

prior to moving a waste container within 180 cm of the is not available. Workshop will-e.

associated storage array
CD
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions

Justification
Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IP.P Phase 1 Phase 2

No liquid nitrogen in the Dewar cold trap of the Sub.Sampling System
in the chemical laboratory which results in a cold trap temperature
above the UF6 sublimination temperature. The liquid UF6 sublimes to
a gas and is pumped by the vacuum pump and is transferred to the This accident
CRDB GEVS resulting in a criticality event, sequence is not

CL3-1 applicable because Applicable Applicable
" (IROFS20) Automatic isolation of cold trap on cold trap high the Sub-SamPlingSystem wil..........is

temperature not available.

(IROFS21) Automatic trip of the CRDB GEVS on 2 .U selective
high.high gamma

No liquid nitrogen in the UF6 cold trap which results in a cold trap
temperature above the UF6 sublimination temperature. During the
process of transferring product samples for assay analysis, liquid UF6
flashes to gas resulting in a release of UF6 to the atmosphere
exposing the worker. Chemistry Lab will•o At Applicable•CL3-2 bei o vial.Applicable

Q (IROFS24b) Administrative establishment of airflow away from be-is not available.
worker

* (IROFS46) Administrative verification that product samples are
in a solid state, prior to transfer

UF6 sub-sampling unit heater controller fails on resulting in a
hydraulic rupture of the sample bottle.

This accident
sequence is not

CL3 credible because the Applicable ApplicableC (IROFS24b) Administrative establishment of air flow away from Sub-Sampling
the worker System will-Re- # eis

not available.
(IROFS43) Automatic trip of UF6 sub-sampling unit hotbox
heater or high hotbox internal temperature

LBDCR-
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I

LBDCR-
10-0002

LBDCR-
10-0045

-CD
a)
41

ISA Summary Page 4.1-17 Revision 15
ISA Summary Page 4.1-17 Revision 15



4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPO) Phase 1 Phase 2

The Solid Waste
The Solid Waste Collection Room

willh ot-be-is notCollection Room-w completed. A
net-be is not compete.completed. A
comple -nted. AVentilated Storage1mPerafy-VLentilated rRoom wi~ll e-is
Storage _Room w constructed in the
be-is constructed in UF c Handling Area
the UFe Handling for storage of

This accident sequence is identical to sequence FR1.1, except it is Area for storage of contaminated

located in the solid waste collection system. contaminated material until the Applicable
material until the Soera utl WatheSolid Waste Sollion Waste is

SWI-1 (IROFS14a) Administratively restrict proximity of vessels in Solid Wast Collection Room is
non-designed locations containing enriched uranic material by complete. Operations complete.
verifying the use of a safe.by-design transfer frame prior to conducted in the Operations
movement of the associated waste container containing Solid Waste conducted in the
enriched uranic material Collection Room Solid Waste

Collection Room(other than storage) (other than storage)
will-net-be-iS not i-t-eint
conducted. *o ted.
Therefore, this conducted.
accientrsefrenc tTherefore, thisaccident sequence accident sequencehas no consequences has no

exceeding cosenc
10 CFR 70.61. consequences

exceeding• " 10 CFR 70.61.
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPOI Phase I Phase 2

The Solid Waste
The Solid Waste Collection Room
Collection Room wil will-not-be-is not
n91-be-is not completed. A
completed. A te8peraGy
t era.p -enaVentilated
#eem*Ventilated Storage Room will
Storage Room will-be be-is constructed in
is constructed in the the UF6 Handling
UF6 Handling Area for Area for storage of

This accident sequence is identical to sequence FRI.2, except it is storage of contaminated
located in the solid waste collection system. contaminated material until the Applicable

material until the Solid Waste
SW1-2 (IROFS14b) Administratively restrict proximity of vessels In Solid Waste Collection Room is

non-designed locations containing enriched uranic material by Collection Room is complete.
verifying the associated storage array condition is acceptable, complete. Operations Operations
prior to moving a waste container within 180 cm of the conducted in the conducted in the
associated storage array Solid Waste Solid Waste

Collection Room Collection Room
(other than storage) (other than storage)
will not be is not will-ReR-be-is not
conducted, conducted.
Therefore, this Therefore, this
accident sequence accident sequence
has no consequences has no
exceeding consequences
10 CFR 70.61. exceeding

10 CFR 70.61.
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Description and Applicable IROFS Initial Plant Production Production

Operations (IPO) Phase I Phase 2

LW1-1

Accumulation of sufficient uranium mass in the degreaser water
collection tank resulting in a criticality event.

" (IROFS1 9a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer

" (IROFS19c) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19d

- (IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19c

The Liquid Effluent
Collection and
Treatment System
WillRe! tbe is not
available. Liquid
waste will-be-is
collected, but Will-Ret
be-is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

The Liquid Effluent
Collection and
Treatment System

I.,,, m)e-is not
available. Liquid
waste will-be-is
collected, but will
ne!-be-is not
processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

Applicable

LBDCR-
10-0045

LBDCR-
10-0045

LBDCR-
10-0002

4 4

LW1-2

This accident sequence is identical to sequence FR1.1, except it is
located in the liquid effluent collection and treatment system.

- (IROFS14a) Administratively restrict proximity of vessels in
non-designed locations containing enriched uranic material by
verifying the use of a safe.by.design transfer frame prior to
movement of the associated waste container containing
enriched uranic material

The Liquid Effluent
Collection and
Treatment System
will not-be-is not
available. Liquid
waste will-be-is
collected, but will-net
be-is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

The Liquid Effluent
Collection and
Treatment System
w'•0ll-nt be is not
available. Liquid
waste will-be-is
collected, but wil
net-be-is not
processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

Applicable
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions

Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPO) Phase I Phase 2

The Liquid Effluent The Liquid Effluent

Collection and Collection and
Treatment System Treatment System

Treatent Sstem will Rt be is notThis accident sequence is identical to sequence FRI_2, except it is wi-lnl Rabe is not available. Liquid
located in the liquid effluent collection and treatment system. available. Liquid waste wia be is

waste willbe is collected, but w Applicable

LW1-3 * (IROFS14b) Administratively restrict proximity of vessels in collected, but willRet no-be-is not
non.designed locations containing enriched uranic material by be-is not processed. processed.
verifying the associated storage array condition is acceptable, Therefore the U Therefore the U
prior to moving a waste container within 180 cm of the content cannot content cannot
associated storage array accumulate in the accumulate in the

tank. This accident tank. This accident
sequence is not sequence is not
applicable, applicable.

Accumulation of sufficient uranium mass in the spent citric acid tank
to cause criticality. The Liquid Effluent The Liquid Effluent

Collection and Collection and
" (IROFS19a) Administratively limit the calculated tank uranic Treatment System Treatment System(IROSI~a Admnistativly lmit he clcultedwi4lneob-is not

mass inventory using bookkeeping procedures to determine wi Ret-be-is not available. Liquid

calculated tank uranic mass inventory prior to transfer available. Liquid waste wilabeis

waste will-be-is
LW2-1 (IROFS19c) Administratively limit measured tank uranic mass collected, but W;1Rot collected, but -w"cb

inventory to ensure a subcritical mass by performing be-is not processed. Rethbis not Applicable

independent sampling and measurement independent of Therefore the U processed.

IROFS19d content cannot Therefore the U
accumulate in the content cannotaccumulate in the

(IROFS19d) Administratively limit measured tank uranic mass tank. This accident tank. This accident

inventory to ensure a subcritical mass by performing sequence is not sequence is not
independent sampling and measurement independent of applicable, applicable.
IROFS19c

LBDCR-
10-0045

LBDCR-
10-0045

LBDCR-
10-0002

(D
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production

Operations (IPOJ Phase I Phase 2

Accumulation of sufficient uranium mass in the miscellaneous effluent T"f
collection tank to cause criticality. The Liquid Effluent The Liquid Effluent

Collection and
• (IROFS19a) Administratively limit the calculated tank uranic Treatment System willmnt ystem

mass inventory using bookkeeping procedures to determine will Rot-be-is not available. Liquid
calculated tank uranic mass inventory prior to transfer available. Liquid waste wiabe is

waste wi-lbewis collected, but wi
LW3-1 - (IROFS1 9c) Administratively limit measured tank uranic mass collected, but willFiet Iolbeis notinventory to ensure a subcritical mass by performing be-is not processed. processed. Applicable

independent sampling and measurement independent of Therefore the U Therefore the U
IROFS19d content cannot

accumulate in the content cannot
" (IROFS19d) Administratively limit measured tank uranic mass tank. This accident tank. This accident

inventory to ensure a subcritical mass by performing sequence is not sequence is not
independent sampling and measurement independent of applicable, applicable.
IROFS19c

Accumulation of sufficient uranium mass in the precipitation treatment
tank to cause criticality. The Liquid Effluent The Liquid Effluent

Collection and
" (IROFS19a) Administratively limit the calculated tank uranic Treatment System Treatment SystemTreatmet Syste will-nt-be-is not

mass inventory using bookkeeping procedures to determine will -se be is not available. Liquid
calculated tank uranic mass inventory prior to transfer available. Liquid waste wivlale

waste will-be-is
LW5-1 (IROFS19c) Administratively limit measured tank uranic mass collected, but w iscollected, but will

inventory to ensure a subcritical mass by performing be-is not processed. net-be-is not Applicable

independent sampling and measurement independent of Therefore the U processed.Therefore the U
IROFS19d content cannot conent c

accumulate in the ccute inot

(IROFS19d) Administratively limit measured tank uranic mass tank. This accident tank. This accident

inventory to ensure a subcritical mass by performing sequence is not sequence is not

independent sampling and measurement independent of applicable, applicable.

IROFS19c

LBDCR-
10-0045

LBDCR-
10-0045

LBDCR-
10-0002
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4.1 Accident Sequence / IROFS Differences

Table 4-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production ProductionOpertialPons erdcio.0duto

Operations (LPOI Phase 1 Phase 2

The initiating event is the placement of product 30B cylinders into a Applicable
non-safe criticality interaction arrangement (i.e., a non-analyzed Cylinders wil-be-are
condition) resulting in a criticality event, stored in the Stations.

There will-be-is no
RD1-1 (IROFS45) Prior to moving a cylinder containing enriched product cylinder Applicableuranium in the CRDB or the Blending and Liquid Sampling movement (in

Area, verify that the stored cylinders containing enriched addition, 48X
uranium in are in a horizontal, co.planar (i.e., non.stacked), cylinders will- ot be
condition and that no other cylinder containing enriched are not used at LES).
uranium is in movement in the associated area

LBDCR-
10-0045

LBDCR-

10-0002

"0

CDO
0')
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4.1 Accident Sequence / IROFS Differences

Table 4-2 (Tables.3.7-4) Affected External Events and Fire Accident Descriptions I LBDCR-
10-0033

Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase

Operations (IPO) Phase 1

Flooding due to local intense precipitation of areas containing The CRDB will-not-be
UF6 process systems results in a UF6 release from process is not available, so
systems excluding the SBMs. there is no MAR in the

EE-LP-CRDB BUNKER building. Therefore,

(T) (IROFS27c) Design feature of buildings containing UF6 this accident Applicable Applicable
process systems for seismic, tornado, tomado missile, high sequence has no
wind, roof snow load, and roof ponding and site flooding due consequences
to local intense precipitation, to ensure UF6 process systems exceeding
integrity 10 CFR 70.61.

Flooding due to local intense precipitation of areas containing Applicable
enriched uranic material results in a criticality event excluding
the SBMs. The CRDB will-get-be

is not available, so
• (IROFS27a) Design feature of buildings containing there is no MAR in the

EE-LP-CRDB BUNKER enriched uranic material for roof ponding and site building. Therefore,
(CR) flooding due to local intense precipitation, to ensure this accident Applicableassociated building area sub criticality sequence has no

consequences
* (IROFS27b) Design feature of buildings containing exceeding

enriched uranic material for roof ponding and site 10 CFR 70.61.
flooding due to local intense precipitation, to ensure
associated building area sub criticality

LBDCR-
10-0045

LBDCR-
10-0002

CD

CD
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4.1 Accident Sequence / IROFS Differences

Table 4-2 (Tables 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase

Operations (IPO) Phase I

The CRDB wiL Rat-be Applicable

Flooding due to local intense precipitation of areas containing is not available, so
UF6 process systems and potential UF6 release from process building. Therefore,
systems. bidn.Teeoethis accident

• sequence has no
EE-LP-SBM-CRDB * (IROFS27e) design feature of buildings containing UF6  consequences Applicable

SHELL process systems for seismic, tornado, high wind, roof exceeding

snow load, and roof ponding and site flooding due to 10 CFR 70.61.
local intense precipitation, to ensure that a chemical
release does not exceed the 10 CFR 70.61 performance This Sequence is
requirements applicable to the SBM

for all phases.

The CRDB will-not-be
Excessive snow load on roofs containing UF6 process system is not available, so
leading to roof failure and UF6 release from process systems there is no MAR in the

building. Therefore,EE-SNOW-CRDB (IROFS27c) Design feature of buildings for seismic, this accident Applicable Applicable
tomado, tornado missile, high wind, roof snow load, and sequence has no

for roof ponding and site flooding due to local intense consequences
precipitation, to ensure UF6 process systems integrity exceeding

10 CFR 70.61.

LBDCR-
10-0033

LBDCR-
10-0045

LBDCR-
10-0002

I
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4.1 Accident Sequence / IROFS Differences

Table 4-2 (Table. 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase 2

Operations (IPO) Phase i

The CRDB -wil Aet b• Applicable
is not -available, so

Excessive snow load on roofs containing UF8 process system there is no MAR in the
leading to roof failure and UF6 release from process systems building. Therefore,

this accident

EE-SNOW-SBM-CRDB (IROFS27e) design feature of buildings containing UF6 sequence has no

SHELL process systems for seismic, tornado, high wind, roof consequences Applicable
snow load, and roof ponding and site flooding due to exceeding
local intense precipitation, to ensure that a chemical 10 CFR 70.61.
release does not exceed the 10 CFR 70.61 performance
requirements This Sequence is

applicable to the SBM
for all phases.

Excessive tornado, tornado missile and high wind loads The CRDB wil4-lnt be
leading to building failure at areas containing UF6 process is not available, so
systems and potential UF6 release from process systems. there is no MAR in theEE-TORNADO, This excludes the SBMs. building. Therefore,

TORNADO MISSILE, &thsacdn
HIGH WIND-CRDB this accident Applicable Applicable

BUNKER * (IROFS27c) Design feature of buildings for seismic, sequence has no
tornado, tornado missile, high wind, roof snow load, and consequences
for roof ponding and site flooding due to local intense exceeding
precipitation, to ensure UF6 process systems integrity 10 CFR 70.61.

LBDCR-
10-0033

LBDCR-
10-0045

LBDCR-
10-0002

CD
0~)

0
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4.1 Accident Sequence / IROFS Differences

Table 4-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions LBDCR-10-0033

Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase

Operations (IPOI Phase 1

The CRDB willn!-e be Applicable

Excessive tornado and high wind loads leading to building is not available, so
failure at areas containing UF process systems and potential there is no MAR in the

UF6 release from process systems. this accident

EE-TORNADO & HIGH sequence has noWIND-SBM-CRDB & (IROFS27e) design feature of buildings containing UF6 consequences Applicable
SHELL process systems for seismic, tornado, high wind, roof exceeding

snow load, and roof ponding and site flooding due to 10 CFR 70.61.
local intense precipitation, to ensure that a chemical
release does not exceed the 10 CFR 70.61 performance This Sequence is
-requirements applicable to the SBM

for all phases.

The CRDB wit be
is not available, so
there is no MAR in the

Excessive tornado and high wind loads leading to building building. Therefore,
failure at areas containing UF6 process systems and potential this accident

EE-TORNADO MISSILE UF6 release from process systems. sequence has no
-SBM-CRDB SHELL & consequences Applicable Applicable

BUNKER WORKER exceeding
(IROFS39d) preemptive worker evacuation for 10 CFR 70.61.
tornados.

This Sequence is
applicable to the SBM
for all phases.

Excessive tornado missile loads leading to failure and Applicable
impacts on UF6 process systems leading to UF6 release. Product Liquid

EE-TORNADO MISSILE Smln ytm Apial
- SBM-PUBLIC S (IROFS28) provides protection of the autoclaves against Sampling System ApplicabSB-ULC(autoclave) --ill net be plial

the tornado missile loads and containment of uranic is not available.
material within the autoclaves (i.e. no release from the
cylinders in the autoclaves)

1 D-0033

LBDCR-
10-0045

LBDCR-
10-0002

C21
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4.1 Accident Sequence / IROFS Differences

Table 4-2 (Table.s3.7-4) Affected External Events and Fire Accident Descriptions LBDCR-
10-0033

Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase 2

Operations IPO) Phase 1

Excessive seismic motion imposed on CRDB Applicable
supersturcture, beyond normal building code design The CRDB will-net-be
could lead to building collapse, breaching of UF6 is not available, so
cylinders, or damage to the Bunkered Area, and there is no MAR in the

EE-SEISMIC-CRDB ultimately a UF 6 release, building. Therefore,
this accident ApplicableSHELL • (IROFS27e) design feature of buildings containing UF6  sequence has no

process systems for seismic, tornado, high wind, roof consequences
snow load, and roof ponding and site flooding due to exceeding
local intense precipitation, to ensure that a chemical 10 CFR 70.61.
release does not exceed the 10 CFR 70.61 performance
requirements

Excessive seismic motion imposed on CRDB Bunkered
Area, beyond normal building code design could lead to The CRDB **4l-snt be
building collapse, breaching of UF 6 cylinders, or other is not available, so

there is no MAR in theuranic material storate containers, damage to systems building. Therefore,
EE-SEISMIC-CRDB and interior IROFS, and ultimately a UF 6 release. this accident Applicable Applicable

BUNKER sequence has no
(IROFS27c) Design feature of buildings for seismic, consequences
tornado, tornado missile, high wind, roof snow load, and exceeding
for roof ponding and site flooding due to local intense 10 CFR 70.61.
precipitation, to ensure UF6 process systems integrity

I
LBDCR-
10-0045

LBDCR-
10-0002

I
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4.1 Accident Sequence / IROFS Differences

Table 4-2 (Table. 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase 2

Operations 0IPO1 Phase I

This Accident Applicable
Sequence is
applicable to the SBM
for all phases.

A seismic event leads to building failure and impacts on Regarding IROFS28:
centrifuges, piping, and autoclaves leading to UFe release. The autoclavaw, k,

EE-SEISMIC-SBM be is not available;
(IROFS28) provides protection of the autoclaves against therefore, there is no Applicable

IROFS28 only the tornado missile loads and containment of uranic hazard due to the
material within the autoclaves (i.e. no release from the autoclave so
cylinders in the autoclaves) IROFS28 is not

required. IROFS27e
and IROFS41 are
required to ensure no
consequences
exceeding 10 CFR
70.61.
The CRDB VAN- -. t be

Fire in the general CRDB Area is not available, so
there is no MAR in the

(IROFS35) Automatic closure of fire-rated barrier building. Therefore,
FF6-1 opening protectives (e.g., doors, dampers, penetration this accident Applicable Applicable

seals) to ensure the integrity of area fire barriers sequence has no
prevents fires from propagating into areas containing consequences
uranic material. exceeding

10 CFR 70.61.

LBDCR-
10-0033

LBDCR-
10-0045

LBDCR-
10-0002

(D
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4.1 Accident Sequence / IROFS Differences

Table 4-2 (Table.3.7-4) Affected External Events and Fire Accident Descriptions I
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase

Operations (IPO) Phase I

Fire involving excessive transient combustibles within the The CRDB ..il.......
area resulting in a release of UF6. is not available, so

there is no MAR in the
building. Therefore,

FF6-2 (IROFS36a) Administratively limit transient combustible this accident Applicable Applicableloading to ensure integrity of uranic material sequence has no

components/containers and limit the quantity of uranic consequences
material at risk to ensure consequences to the public exceeding
are low. 10 CFR 70.61.

Applicable
The ventilated room
wi%4 nett e is not
completed. Atempoa•a
fee Ventilated
Storage Room :i
is constructed in the
UFs Handling Area for

Fire pinto the area resulting in a release storage'ofpropogating ieof F6. contaminated material
until the Ventilated(IROFS35) Automatic closure of fire-rated barrier Room is complete.

FF24-1 opening protectives (e.g., doors, dampers, penetration Operations conducted Applicable
seals) to ensure the integrity of area fire barriers in the ventilated room
prevents fires from propagating into areas containing (other than storage)
uranic material. MiA Ant he. is not

conducted in the

-eefnVentilated
Storage Room.
Therefore, this
accident sequence
has no consequences
exceeding
10 CFR 70i61.

LBDCR-
10-0033

LBDCR-
10-0045

LBDCR-
10-0002

LBDCR-
10-0033

CD

0)

(0
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4.1 Accident Sequence / IROFS Differences

Table 4-2 (Table$'3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase 2

Operations (IPO) Phase i

The ventilated room Applicable Applicable
wiM-ot-be-is not
completed. A
teAPGra•
MRmVentilated
Storagie Room will-be
is constructed in the
UF5 Handling Area for
storage of

Fire involving excessive transient combustibles within the contaminated material
area that could result in a release of the uranium inventory until the Ventilated

Room is complete.
FF25-1 * (IROFS36d) Administratively limit transient combustible Operations conducted

loading in areas containing uranic material to ensure in the ventilated room
integrity of uranic material components/containers and (other than storage)
limit the quantity of uranic material at risk wil-.Ret-be-is not

conducted in thelemeray
ree.mVentilated
Storage Room.
Therefore, this
accident sequence
has no consequences
exceeding
10 CFR 70.61.

LBDCR-
10-0033

LBDCR-
10-0045

LBDCR-
10-0002

LBDCR-
10-0033

CD
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Na
(D
0)

ISA Summary Page 4.1-31 Revision 15
ISA Summary Page 4.1-31 Revision 15



4.1 Accident Sequence / IROFS Differences

Table 4-2 (Table6 3.7-4) Affected External Events and Fire Accident Descriptions LBDCR-
10-0033

Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase 2
Operations (lPOl Phase I

The ventilated room Applicable Applicable
will -Rt be is not
completed. A

reemVentilated
StoraQe Room will
is constructed in the

Fire involving excessive transient combustibles within the UF6 Handling Area for
area resulting in a release of UFN. storage of

contaminated material
- (IROFS36d) Administratively limit transient combustible until the Ventilated

loading in areas containing uranic material to ensure Room is complete.
FF25-2 integrity of uranic material components/containers and Operations conducted

limit the quantity of uranic material at risk in the ventilated room
(other than storage)

(IROFS37) Automatic trip of the Ventilated Room HVAC will•Rot be is not
and isolation fromCRD GEVS on smoke detection and conducted in the
limited Ventilated Room design leakage t,,,,PeBer-

-eemVentilated
Storage Room.
Therefore, this
accident sequence
has no consequences
exceeding
10 CFR 70.61.

Fire involving excessive transient combustibles on the UBC Applicable
Storaae Pad (failure of IROFS36e9 administratively limit
transient combustible loading on the UBC Storage Pad to
ensure cylinder integrity). The UBC Storage

Pad will not beFF-43-1 (IORFS36e) Administratively limit transient combustible operational for the Applicable
loadinq on the UBC'Storage Pad to ensure cylinder duration of IPO.
integrity - vehicles with a fuel capacity limit of less than
280 L (74 ,gal) and maintaining storage Pad drain-off to
ensure no excessive fuel pooling.

i

L

LBOCR-
10-0045

LBDCR-
10-0002

LBDCR-
10-0033

LBDCR-
10-0045
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4.1 Accident Sequence I IROFS Differences

Table 4-2 (Tables 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Production Phase 2
Operations (IPO) Phase 1

Fire in a construction site preparations vehicle located near
the UBC Storage Pad resulting from an impact or failure of an
item construction vehicle (e.g., ruptured fuel line, electrical
short).

The UBC Storage
(IROFS50a) Administratively control Proximity of site Pad Construction is

OC1-1 preparations vehicles around the UBC Storaqe Pad to not complete and no App icable Appicable
prevent a fire from an impact with UBCs resultinq in a cylinders are stored
release of UF6. there for the duration

of IPO
(IROFS50h) Administratively control proximity of site
preparations vehicles around the UBC Storage Pad to
prevent a fire from an impact with UBC resulting in a
release of UF6.

LBDCR-
10-0033

LBDCR-
10-0045

"0

CD
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4.1 Accident Sequence / IROFS Differences

44.24.1.2 IROFS LBDCR-
10-0033

Table 3-4-3 identifies IROFS and the affected Accident Sequence that are not applicable for each Phased Operation sequence. A LBDCR-
description of the IROFS and justification for it not being applicable is provided in the specific Phased Operation sequence column: 10-0007

-D

0)M

0

A0
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected AccidentDecitoAffSequence Description Initial Plant Production Production Phase 2 LBDCR-

Operations (IPO• Phase I 10-0045

Automatic trip of defrost heater and fan on high Product Blending and
IROFS1 PB2-1 air return temperature to ensure cylinder integrity Sampling System not Applicable Applicable

(Product Blending) available.

Automatic trip of defrost heater and fan on high Product Blending and
iROFS2 PB2-1 station internal air temperature to ensure Sampling System not Applicable Applicable

cylinder integrity (Product Blending) available.

PB3-3 Product Blending and
Sampling System not IBDCR-

VRI-1 Automatic trip of the vacuum pump on carbon available. Applicable 10-0045

IROFS3 trap high weight (Blending and Sampling Vent ApplicableVROFS3 Subsystem, Ventilated Room Cylinder Pressure Ventilated Room not
VR1-5 Test & Pump Out Rig. available.

Automatic trip of station heaters on high station Product Blending and
IROFS4 PB1-1 internal air temperature to ensure cylinder Sampling System not Applicable Applicable

integrity (independent and diverse from IROFS5) available.

Automatic trip of station heaters on high station Product Blending and
IROFS5 PB1-1 internal air temperature to ensure cylinder Sampling System not Applicable Applicable

integrity (independent and diverse from IROFS4) available.

PB4-1 Product Liquid Applicable

IROFS10 P143 Design feature to maintain Product Liquid Sampling System-wig Applicable LBDCR-
Sampling Autoclave leak tight integrity not-be is notI 10-0002

PB4-4 available.

-o

CD

0)CO
a)
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS

Justification
Description I

Initial Plant
Operations (IPO)

Production
Phase I

Production Phase 2

Product Liquid

P14-2 Automatic trip of the autoclave heater and fan on Sampling System wi Applicable Applicableautoclave high internal air temperature iet-be-is not A
available.

Product Liquid

P14-2 Automatic trip of the autoclave heater and fan on Sampling System wi# Applicable Applicableautoclave high internal air pressure Fiet-be-is not
available.

PFPE Oil Recovery PFPE Oil Recovery
System Will F..t.be is System will- net be

FRI-1 not available, is not available.

FR2-1 Administratively restrict proximity of vessels in Decontamination Decontamination
non.designed locations containing enriched Workshop wi4llRe!-be Workshop vi4l-Re!

DSI-1 uranic material by verifying the use of a is not available, be-is not available. Applicablesafe.by.design transfer frame prior to movement
of the associated waste container containing Solid Waste Solid Waste

DS2-1 enriched uranic material. Collection Room wit Collection Room
Ai•e-be-is not wil-Ret-be-is not

DS3-1 (IROFS14a is applicable to new accident available, available.
sequence TVR1-2, See Tables 4-4 and 4-5

SW1 below.) Liquid Effluent Liquid Effluent
Collection and Collection and

LW1 -2 Treatment System will Treatment System
Ret-be-is not w-e is not
available, available.

LBDCR-
10:0045

LBDCR-
10-0002

LBDCR-
10-0045

LBDCR-
10-0007
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected AccidentDecitoIROFS Sequence Description Initial Plant Production Production Phase 2
Operations (IP Phase 1

PFPE Oil Recovery PFPE Oil Recovery
System will-net-be-is System willenet be

FR1-2 not available, is not available.

FR2-2 Administratively restrict proximity of vessels in Decontamination Decontamination
non.designed locations containing enriched Workshop will-Ret-be Workshop4wiNe,no~esgedlcainscntiin nrce is not available, be is not available.

DS1-2 uranic material by verifying, prior to moving a ,
waste container enriched uranium materials

IROFS14b DS2-2 within 180 cm of the associated storage array. Solid Waste Solid Waste , ApplicableCollection Room will Collection Room'

DS3-2 (IROFS14b is applicable to new accident Fet-be is not wilnet-be is not
seauence TVR1-3. See Tables 4-4 and 4-5 available available.

SW1-2 below.) Liquid Effluent Liquid Effluent
Collection and Collection and

LW1-3 Treatment System wil Treatment Systemnot-be-is not will-Ret-be-is notavailable, available.

PT3-5 is specific to Applicable
washing flex hoses.

PT3-5 is specific to emptying carbon
washing flex hoses. traps, draining oil
emptying carbon from product

Administratively restrict an independent traps, draining oil from pumps, and
parameter of the criticality sequence to ensure product pumps. and scraping
subcritical configuration by preventing additional scraping breakdown breakdown

IRFOS15 PT3-5 transfer of enriched uranic material to another materials from Product materials from
container if that container contains enriched pump internals. None product pump
uranic material and is a non-safe-by-design of these internals. None of
container, decontamination these

activities will be decontamination
conducted during activities will be
IPO. conducted during

Production Phase
1.

LBDCR-
10-0045

LBDCR-
10-0045

LBDCR-
10-0002

LBDCR-
10-0007

LBDCR-
10-0045
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected Accident DescriptionSequence Initial Plant Production Production Phase 2 LBDCR-
Operations lPOl Phase 1 j 10-0045

Administratively limit moderator mass (oil and Product Blending and
IROFS16a PB2-2 water) in cylinders containing enriched uranicmaterial by limiting cylinder vapor pressure prior Sampling System not Applicable Applicable

to introducing product available.

DS1-3 Decontamination
Decontamination Workshop wiR-Bet

DS2-3 Workshop wall ! - . be. be-is not available. LBDCR-

LW1-1 Administratively limit the calculated tank uranic is not -available. Applicable

IROFS19a mass inventory using bookkeeping procedures Liquid Effluentto determine calculated tank uranic massLW2-1 inventory prior to transfer Collection and Liquid Effluent
Treatment System wigl Collection and

LW3-1 fe -be -is not Treatment System
available. will net be-is not

LW5-1 available.

LBDCR-DS1-3 Decontamination Decontamination lO-OO45
Workshop wil..Fet-be Workshop willAMet

DS2-3 is not available. be-is not available.

LW1-1 Administratively-limit measured tank uranic mass
IROFS19c inventory to ensure a subcritical mass by Applicable

LW2-1 performing independent sampling and Liquid Effluent Liquid Effluentmeasurement independent of IROFS1 9d Collend Collection andCollection and Collection and
LW3-1 Treatment System w Treatment System

Act-be-is not will ne -be is not
LW5-1 available, available.

(0

(D

0

rO
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
Justification

Sequence Description Initial Plant Production Production Phase 2

Operations (IPOI Phase i

DS1-3 Decontamination Decontamination
Workshop will-netbe Workshop will-ne

DS2.3 is not available. be-is not available.

LWI-1 Administratively limit measured tank uranic mass
IROFS19d inventory to ensure a subcritical mass by

LW2-1 performing independent sampling and
measurement independent of IROFS19c Liquid Effluent Liquid Effluent Applicable

Collection and Collection and
LW3-1 Treatment System wil Treatment System

et--be-is not will- •et be is not
LW5-1 available, available.

IROFS20 LAutomatic isolation of cold trap on cold trap high Sub-Sampling System
•C3-1 temperature will net be-is not Applicable Applicable
available.

VRI-1 Ventilated Room not
available.

I ROFS21 VR1-2 Automatic trip of the CRDB GEVS on 23SU
selective high-high gamma Sub-Sampling System Applicable Applicable

CL3-1 will -et be is not
available.

IROFS22 VR1-2 Automatic trip of the vacuum pump on carbon Ventilated Room nottrap high temperature available. Applicable Applicable

Administrative use of personnel respiratory

IROFS23a VR1-3 protection when performing positive pressure Ventilated Room not Applicable Applicabletesting of a UF6 cylinder after repairlreplacement available.
of a leaking cylinder component

VR2A-1
IROFS23b Administrative use of personnel respiratory Ventilated Room not Applicable ApplicableVR2-2 protection available.

LBDCR-
10-0045

LBDCR-
10-0002

-oDCen
CD

0
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(0
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4.1 Accident Secuence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
JustificationIROFS Affected Accident. ecitoSequence Description Initial Plant Production Production Phase 2

Operations (IPOI Phase 1

IROFS24a VR2-2 Administrative establishment of airflow away Ventilated Room not Applicable Applicablefrom the worker available.

CL3-2 Chemistry Lab Applicable
IROFS24b Administrative establishment of air flow away (Sub-Sampling Applicable

CL3-3 from the worker System) will Ret-be-is
not available.

Design feature of buildings containing enriched
IROFS27a EE-LP-CRDB uranic material for roof ponding and site flooding CRDB wilFie!be is ApplicableBUNKER due to local intense precipitation, to ensure not available. Applicable

associated building area sub criticality

Design feature of buildings containing enriched
IROFS27b EE-LP-CRDB uranic material for roof ponding and site flooding CRDB-uw-Ret-be is Applicable ApplicableBUNKER due to local intense precipitation, to ensure not available.

associated building area sub criticality

EE-LP-CRDB Applicable
BUNKER

EE-SNOW-CRDB
BUNKER Design feature of buildings containing UF6

process systems for seismic, tornado, tornado
missile, high wind, roof snow load, and roof CRDB willt-ge-li ApplicableIROFS27cponding and site flooding due to local intense not available.

TORNADO MISSILE, precipitation, to ensure UFe process systems

& HIGH WIND-CRDB ittito

BUNKER integrity

EE-SEISMIC-CRDB
BUNKER

I LBDCR-
10-0045

LBDCR-
10-0045

LBDCR-
10-0002

LBDCR-
10-0002

CD

0,

(0
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS

Justification
Affected Accident DescriptionIROFS SequenceioSequence Initial P~lant Production Production Phase 2

Operations (IPO) Phase I

EE-SNOW-SBM-CRDB
SHELL

EE-LP-SBM-CRDB Design feature of SBMs and CRDB1
SHELL superstructure (not inculding the Bunkered Area) CRDB w4'-e RA- I-is

for seismic, tornado, high wind, roof snow load, not available.
IROFS27e roof ponding and site flooding due to local This IROFS applies to Applicable ApplicableEE-TORNADO & HIGH intense precipitation, to ensure a chemical the S all

WlND-SBM-CRDB release does not exceed the 10 CFR 70.61 the SBM for all
SHELL performance requirements. phases.

EE-SEISMIC-CRDB
SHELL

Design feature to maintain Product Liquid Applicable
Sampling Autoclave leak tight integrity.

Product Liquid

EE-SEISMIC-SBM Note: IROFS28 is required to enable EE- Sampling System wi#
SEISMIC-SBM to meet the performance Rot-be-is not

IROFS28 EE-TORNADO- requirements of 10 CFR 70.61. IROFS28 only available. Applicable

MISSILE-SBM-PUBLIC protects the autoclaves. While the autoclaves
are not installed and operable, then the hazard Autoclaves-U4-t-be
IROFS28 is preventing does not exist. The is not available.
performance requirements of 10 CFR 70.61
continue to be met.

Ventilated Room not
Administratively limit hydrocarbon oil (moderator available.

IROFS30a PB2-6 mass) to ensure moderation control assumptions Applicable Applicableare maintained by controlling the type of oil used Product Blending and
in process vacuum pumps Sampling System not

available.

LBDCR-
10-0045

LBDCR-
10-0002

-o
0)

0)
CD

(0
N)
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected Accident
Sequence Descrption Initial Plant Production Production Phase 2 LBDCR-

Operations (IPO) Phase I 100045

Ventilated Room not
Administratively verify, through testing prior to available.

IROFS30b PB2-6 addition of oil, that process vacuum pump oil is Applicable Applicable
not hydrocarbon oil Product Blending and

Sampling System not
available.

Ventilated Room not
Administratively verify, through testing after available.

IROFS30c PB2-6 addition of oil, that process vacuum pump oil is Applicable Applicable
not hydrocarbon oil Product Blending and

Sampling System not
available.

Administratively limit z"U mass in non-safe-by- Applicable
design solid waste containers to ensure
subcriticality by performing independent This operation wi-lAet
sampling and assay analysis (independent of be-is not conducted

IROFS31a VR2-7 IROFS31b). as the ventilated room Applicable
will nt-be is not LBDCR-

(IROFS31a is applicable to transitional accident available. 1BD-
sequence TVR1-1. See Tables 4-4 and 4-5
below.)

Administratively limit '3U mass in non-safe-by- Applicable LBDCR-
design solid waste containers to ensure 10-0002
subcriticality by performing independent This operation Will AG
sampling and assay analysis (independent of be-is not conducted

IROFS31b VR2-7 IROFS31a). as the ventilated room Applicable
wil- net be is not LBDCR-

(IROFS31b is aoplicable to transitional accident available. 10-0007
sequence TVRI-1, See Tables 4-4 and 4-5
below.)

CD

0)
0

CO
C"
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected AccidentDecitoA e ient Initial Plant Production Production Phase 2 LBDCR-

Operations(IPO) Phase i 10-0045

Administratively limit ;U mass in non-safe-by- Applicable
design solid waste containers to ensure This operation will -et
subcriticality using bookkeeping procedures. be-is not conducted

IROFS31c VR2-7 as the ventilated room Applicable
(IROFS31c is applicable to transitional accident Will- et•.18 is not LBDCR-
sequence TVRI-1, See Tables 4-4 and 4-5 available. 10-0007
below.)

CRDB not available
IROFS35 FF6-i1 Fire barriers and automatic closure of fire-ratedROFS5FF24-i barriers opening protectives Ventilated Room not Applicable ApplicableFF24-1 available.

Administratively limit transient combustible
loading in areas containing uranic material to

IROFS36a FF6-2 ensure integrity of uranic material
components/containers and limit the quantity of CRDB not available Applicable Applicable
uranic material at risk to ensure consequences
to the public are low.

Administratively limit transient combustible
FF25-1 loading in areas containing uranic material to

IROFS36d FF25-2 ensure integrity of uranic material Ventilated Room not Applicable Applicablecomponents/containers and limit the quantity of available.
uranic material at risk to ensure consequences
to the public are low.

LBDCR-
Administratively limit transient combustible Applicable 10-0045

IROFS36e FF43-1 loading on the UBC Storage Pad to ensure UBS e Applicable
cylinder integrity. available

FF25-2 Automatic trip of the Ventilated Room HVAC and Ventilated Room not
IROFS37 isolation from CRDB GEVS on smoke detection available. Aoob no

and limited Ventilated Room design leakage a

-c

0~~

0

M
(0
0)
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected Accident
IROFS Sequence Description Initial Plant Production Production Phase 2

Operations IPO) Phase 1

Administratively limit the cylinder fill mass by Product Liquid Applicable
IROFS38 PB2-4 verifying cylinder weight is within specified Sampling System wi Applicabletrending limits once per shift during filling of the Ret-be-is not

cylinder available.

This IROFS is
EE-TORNADO Administratively limit exposure by requiring applicable to the SBM

IROFS39d MISSILE - SBM - worker action to evacuate area(s) of concern to for all phases. Applicable Applicable
CRDB SHELL & ensure worker consequences of inhalation of

BUNKER WORKER uranic material and HF are low. CROB not available
(T)

Product Liquid Applicable
IROFS42 P13-4 Administratively limit the cylinder fill mass prior Sampling System wil Applicableto placement and heating Ret•be-is not

available.

Chemistry Lab
IR0FS43 CL3.3 Automatic trip of UFB sub.sampling unit hotbox (Sub-Samplingheater or high hotbox internal temperature System) will-Rot be-is Applicable Applicable

not available.

Prior to moving a cylinder containing enriched Applicable
uranium in the CRDB or the Blending and Liquid The CRDB and

PB1.3 Sampling Area, verify that the stored cylinders Product Liquid
IROFS45 containing enriched uranium in are in a Sampling System wil Applicable

RD1-1 horizontal, co.planar (i.e., non.stacked), condition net- b-is not
and that no other cylinder containing enriched available.
uranium is in movement in the associated area

Chemistry Lab
IROFS46 CL3.2 Administrative verification that product samples (Sub-Sampling Applicable

are in a solid state, prior to transfer System) Will' R.ae.it bA iS
not available. Applicable

LBDCR-
10-0045

LBDCR-
10-0002

LBDCR-
10-0002

LBDCR-
10-0002

CD
0)

0

(03
40.
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4.1 Accident Sequence / IROFS Differences

Table 4-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected AccidentDecitoSequence Initial Plant Production Production Phase 2
Operations (IPO) Phase 1

Cylinders wWb.are
Flow restriction to ensure, in the event of a stored in the Stations.

IROFS47a PB3-3 postulated release, worker consequences of There will be are no Applicable Applicable
inhalation of uranic material and HF are low blending operations

conducted.

VR1-5 Ventilated Room not
IROFS47b Flow restriction to ensure worker consequences available. Applicable Applicableof inhalation of uranic material and HF are low

Administratively control proximity of site Applicable
IROFS50a OC1-1 preparations vehicles around the UBC Storage UBC Storage Pad is ApplicablePad to prevent a fire from an impact with UBCs not available

resulting in a release of UFO.

Administratively control proximity of site
IROFS50h OC1-1 preparations vehicles around the UBC Stora-ge UBC Storage Pad is Applicable Applicable

Pad to prevent a fire from an impact with UBCs not available
resulting in a release of UFO.

LBDCR-
10-0033

LBDCR-
10-0045

LBDCR-
10-0045

4.1.3 Transitional Accident Sequence and Risk Index-u

CD
0)
-.4

0

(0
0)

Tables 4-4 and 4-5 identify accident sequences and the associated risk index for accident sequences identified as a result of
LBDCR-
10-0007

temporary systems in Place for Initial Plant Operations:
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4.1 Accident Sequence / IROFS Differences

LBDCR-
10-0007

(D

4.

0
NJCO
0)
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4.1 Accident Sequence I IROFS Differences

Table 4-5 Transitional Accident Sequence Descriptions

Accident Identifier-. TVRI-1

The initiating event allows the accumulation of sufficient uranic mass to cause criticality in a contatiner. The initial condition isthe operator would
transfer material containing enriched uranic material to a non-safe-by design containers and fails to control the uranic matter in the container, (i.e.,
failure of IROFS31 a: administratively linit ...U mass in non-safe-by-design containers to ensure sub criticality by performing independent sampling
and analysis).

For the uncontrolled accident sequence, sufficient uranium mass accumulates in the container through transfer of material containg enriched
uranic material from any source. A criticality event is assumed to result for this accident sequence. A criticality event is assumed to result in a
highconsequence to the worker and public.

For the controlled accident sequence, the preventive measures are: (1) administratively limit 235U mass in non-safe-by-design containers to ensure LBDCR
a subcritical mass (IROFS31b, i.e., by independent sample and assay analysis to determine Z•U mass prior to tranferring and bulk storinq 10-0007
enriched uranic material in containers) and (2) administratively limit the calculated 23OU mass waste storage to ensure a subcritical mass
(IROFS31c., i.e., using bookkeepina procedures to determine the 2fU mass prior to transferring and bulk storing enriched uranic material in
containers). For each preventive measure, if the acceptance criterion is not met. the transfer of enriched uranic material shall not be initiated.

The frequency index number for the initiating event (IROFS31a) was determined to be (-1). This frequency probability index corresponds to a
failure of redundant IROFS per NUREG-1520.

A failure probability index of (-2) was selected for IROFS31b. This corresponds to an administrative IROFS for planned routine operation per
NUREG-1520.

A failure probability index of (-2) was selected for IROFS31c. This corresponds to an administrative IROFS for planned routine operation per
NUREG-1520.-

-4

0)

0
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4.1 Accident Sequence / IROFS Differences

Table 4-5 Transitional Accident Sequence Descriptions

Accident Identifier: TVR1-2

The accident sequence is the combination of numerous conditions assumed to lead to a criticality in a container being transported. This
description of this sequence is the followina:

(1) The fissile material in the container and interacting components would be auranyl fluoride/water mixture at an H/U atomic ration near
optimum moderation,

(2) The container, as well as other interacting components, would be nearly or completely filled with the above material at a high enough
enrichment to achieve a configuration favorable for criticality (Urenco European experience is that less than 10% of container enrichment
is at product enrichment levels), and

(3) The container would have to interact (i.e., proximity limit not maintained) with greater than one component containing fissile material, as
interaction of the container and one other component is subcritical. LBDCR-

10-0007

The movement of containers with uranic material is part of normal operations: the abnormal operating conition pertaining to the container concerns
the assumption that the container and interacting component are filled with product UF6 breakdown material at optimum moderation conditions.
This would be extremely unlikely for a single container and even more unlikely for more than one component.

For the uncontrolled accident sequence, conditions (1) through (3) above must be met to result in a potential criticality event. Fore this accident
sequence.a criticality event was assumed. A criticality even is assumed to result in a high consequence to the worker and public.

For the controlled accident sequence, the preventive measure is to administratively restrict proximity of vessels in non-desigqned locations
containing enriched uranic material to ensure subcritical configuration bv verifying the use of a safe-bv-design transfer frame prior to movement of
the associated container containing enriched uranic material (IROFS14a). If the acceptance criteria is not met, then the associated container
containing enriched uranic material shall not be moved.

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in
30 vrs - applies. This failure frequency index was selected based on evidence from history of similarly designed Urenco European plants, which
have a combined plant history of -greater than 30 vrs, and have not had a failure of this type.

A failure probability index of (-3) was selected for IROFS14a. This corresponds to an enhanced administrative IROFS per NUREG-1520.
-o IROFS14a is enhanced bv requiring independent verification of the IROFS safety function. The IROFS iustification for enhanced administrative

control is discussed in Section 3.8.3.
CD

0.)

0

0.)
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4.1 Accident Sequence / IROFS Differences

Table 4-5 Transitional Accident Seauence Descriptions
Accident Identifier: TVRt1 -3 LBDCR-

10-0033
The accident sequence is the combination of numerous conditions assumed to lead to a criticality in a container being stored. This description of
this seauence is the following:

(1). The fissile material in the container and interacting components, would be a uranvl fluoride/water mixture at an HIU atomic ratio near
o.ptimum moderation,

LBDCR-
-in z"i , i.. ".. ... . .... LL... Z L... .. ... ...-..... I,,. 4 . ±L - n....0045 .. ........U .I . ...... ,L r Lu-U . ... _ r ...... ,_ ._.. , . :i _r . .... .m .. __, _i _ _ , - 45
•16" h----eI .conta~inler•,-as• well asb otI]er InteraCUn.I comiponen~rts, would be neadny or comple[qlyrlilleu] with the above material at a nlg,n

enough enrichment to achieve a configuration favorable for criticality(Urenco European experience is that less than 10% of container
enrichment is at product enrichment levels), and

(3-). 4:4-The container would have to interact (i.e., proximitv limit not.maintained) with greater than one. component containingfissile

material, as .--- interaction of the container and one other component is subcritical.

For the uncontrolled accident sequence, conditions (1) through (3) above, above must be met to result in a potential criticality event. For this

accident sequence, a criticality event was assumed. A criticality event is assumed to result in a high consequence to the worker and public.

For the controlled accident sequence, the preventive measure is administratively restrict proximity of vessels in non-designed locations containing
enriched uranic material to ensure subcritical configuration by verifying, prior to moving a container containinq enriched uranic material within 180
cm of the associated storage array, associated storage array condition is acceptable for storage of the container and no component containing
enriched uranic material is in movement in the designated area (IROFS14b). If the acceptance criteria are not met, then the associated container
shall not be moved.

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in
30 vrs - applies. This failure frequency index was selected based on evidence from history of similarly designed Urenco European plants, which
have a combined Plant history of greater than 30 vrs. and have not had a failure of this type.

A failure probability index of (-3) was selected for IROFS14b. This corresponds to an enhanced administrative IROFS per NUREG-1 520.
IROFS14b is enhanced by requiring independent verification of the IROFS safety function. The IROFS ustification for enhanced administrative
control is discussed in Section 3.8.3.

CD
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10-0007
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o Safety Significance

4.53AFETY SIGNIFICANCE

0 Safety SignificanceA •S^•I=TV •IPUI=,PAk, P=
]IV i if I i i Vlillll IVnllV/Section 1.0 of the 18A Summar; hars beon initially established as, an adm~ini'strative chango to
describe tho Phased Oporation concept. There is Ao Gaft* Gignificance becauseA non ofth
identified changes Will be finali-zd In impemted until' rAyeffviod And approved in aGcordanc
With tho LES configuration manemen prgam as doscribod in § 11.1 of the Safety Analysis

0

Kepert ~anagemn R.1o~rc Iusun .o I W 4,7r-M lz~ nas ostaoiISneo a syste to
evaluate, implement, and track eacah c-hange to th~e site, Structures, procOSess, Systems,

eupmen~t, componentG, comFputer progaFram, and activities of personnel. Configuratio
manIagemen~t Of IROFS6, and anY itemAs that May affect the functio of IROFS, is applied to all
item, identified within the scOpe of the IROFS boUndry'. All changes to structureS, syStems,

equipent, components, and activities Of perSOnnel within the identified IROF=S beundar;, are
evaluated before the cshange is implemented. If the change roquires an amendment to the
License, Nuclear Regulator; Commission approval is received Prio to me mnain

All proeposed cGhanges described inSgection ý1.0 aire 'trackod anld 6vaLuated per the LESS
configuatiGn maa 1mn pre~ram Prie to mlmnain As thei chan~eS are procsessed.,

LBDCR-
10-0033

Section 4.0 woill be reviseid to incorporate changeS to the facility, pfrocess6e, and programns.
Section 1.0 dcouments all siqte changes facilitated as, a result of the Phased Operation
approa~h.
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