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17.3 Reliability Assurapce Program During Design Phase

This section presents the System B0+ Design Reliability Assurance Program (D=RAP)

17.3.1 INTRODUCTION

The System 80+ Design Reliability Assurance Program (D-RAP) is a program that
will be performed by the designers during detailed design and specific egquipment
selection phaees to assure that the important System 80+ reliablility assumptions
of the Probabilistic Risk Assessment (PRA) will be considered throughout the
design process. The PRA evaluates the plant response to initiating events to
assure that plant damage hae a very low probability and risk to the public is
very low. Input to the PRA includes details of the plant design and assumptions
about the reliability of the plant risk-significant structures, systems and
components (S8Cs). The plant owner/operator will also have an Operations
Reliability Assurance Program (O-RAP) that tracks equipment reliability to
demonstrate that the plant is being operated and maintained with an acceptably
low risk.

The D-RAP will include the design evaluation of the System 80+. It will identify
relevant aspects of plant operation, maintenance, and performance monitoring of
important plant S$8Cs for owner/operator consideration, safety of the equipment
and, limited risk to the public. The policy and implementation procedures will
be specified by the owner/operator.

Also included in this explanation of the D-RAP is a descriptive example of how
the D-RAP will apply to one potentially important plant system, the Component
Cooling Water System (CCWS). The CCWS example shows how the principles of D=RAP
will be applied to other systems identified by the PRA as being significant with
respect to risk.

17.3.2 SCOPE

The System 80+ D~RAP will include the design evaluation of the System 80+, and
it will identify relevant aspectuy of plant operation, maintenance and performance
monitering of plant riek-significant §8Cs. The PRA for the System B0+ and other
industry sources will be used to identify and prioritize those S§SCs that are
important to prevent or mitigate plant transients or other events that could
present a risk to the public.

17.3.3 PURPOSE

The purpose of the D~RAP ise to assure that the plant safety as estimated by the
PRA ie maintained as the detailed design evolves throughout the implementation
and procurement phases and that pertinent information is provided in the design
documentation to the future owner/operator so that equipment reliability, as it
affecte plant safety, can be maintained through operation and maintenance during
the entire plant life.
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17.3.4 OBJECTIVE

The objective of the D-RAP is to identify those plant §8Ce that are significant
contributors to risk, as shown by the PRA or other sources, and to assure that,
during the implementation phase, the plant design continues to utilize riek-
significant SSCe whose reliability ie commensurate with the PRA assumptions. The
D-RAP will aleo identify key assumptions regarding any operation, maintenance and
monitoring activities that the owner/operator should consider in developing ite
O-RAP to assure that such S$SCS can be expected to operate throughout plant life
with a reliability consistent with maintaining utility performance criteria
described in the O-RAP.

A major factor in plant reliability assurance is riek-focused maintenance (Ref.
17.3-1). Maintenance resources are focused on those $5Cs that enable the System
80+ safety-related systems to fulfill their safety-related functions. Also,
Maintenance is focused on S5Cs whose failure may directly initiate challenges to
safety-related eystems. All plant modes are considerea, including equipment
directly relied upon in emergency operating procedures (EOPs), Such a focus of
maintenance will help to maintain an acceptably low level of risk.

17.3.8 ABB~CE ORGANIZATION FOR D-RAP

The project organization for the First Of A Kind Engineering (FOAKE) of System
80+, shown in Figure 17.3-1, ie integrated and the responsibility to meet the D~
RAP objectives rests with the Project Director. Regular meetings are scheduled
to coordinate all the design and D-RAP activities with participation of
Engineering Manager, Reliability Analysis Services, the Project Integration
Manager, the Quality Assurance Manager and Regulatory Conformance Manager.
During these meetings, design changes and the impact on the overall plant
performance are identified, and discussions about the impact of these changes on
plant risk are held. Management meetings are also held in which programmatic
issues affecting the System 80+ design are discussed. The responsibilities of
each organization in the D-RAP plan are as follows:

The Project Director is responsible for the programmatic aspects of the plant
design as well as the overall direction of the project, certification and
licensing issuezc., The N8SS, I&C Design Manager is responsible for the design of
the nuclear steam supply system. The Regulatory Conformance Manager has the
responsibility of addreseing any regulatory concerns and bringing these concerns

to the attention of the Project Integration Mansger and Reliability Analysis
Services.

The NS85, I&C Design Engineering organization is the core of the RAP program and
it ie responsible for the design of the System BO+ NSSS. It is in thie group
where the NSSS cdesign and drawings are developed with inputse from the mechanical,
I&C, reactor, and fluid systems subgroups. It ie aleo in this organization where
the PRA models are developed as well as the Technical Specifications and plant
procedures.

The Project Manager for the System 80+ PRA and is responsible for managing and
integrating the D-RAP Program and has direct access to the System 80+ Project

17.3-2
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component ie only ranked 59” in importance based on this measure. The S8Cs in
the improved CCWS meets the criteria that they have a small impact on riek
(bottom of Figure 17.3-2) and can be considered for O-RAP.

17.3.11.4 Failure Mode Identification

Figure 17.3-3 gives twc methods for O~RAP evaluation, using failure history or
analytical methode. For this example an analytical method as represented in
Figure 17,3~5 was used. Figure 17.3-10 gives an example of the upper level fault
tree to analyze failure modes for Train 1 of an improved CCWS. Table 17.3-2
gives an example of the ranking of the risk significant §5Cs for Train 1. There
is aleo a second train not evaluated in this table. Because this CCWS design ie
an evolutionary design using standard components, a& search of the operational
data bases for component failure rates and operations experience is alsoc possible
using Figure 17.3-4, but was not used in this example.

Following the flow chart of Figure 17.3-5, the designer would determine more
details about each failure mode, including pieceparts most likely to fail and the
fregquen~y of each failure mode category or piccepart failure. This would result
in a list of the dominant failure modes to be considered for the O-RAP, ASME
Section XI regquirements for inspection and other mandated inspections and tests
would be identified, as indicated in Figure 17.3-6,

Examples of the types of failure modes that could impact reliability of these
identified components are shown in Table 17.3-3. The example is not a complete
listing of the important failure modes, but is intended to indicate the types of
failures that would be considered.

17.3.11.%  Identification of Maintenance Reguirements

For each identified failure mode, the appropriate maintenance tasks will be
identified to assure that the failure mode wiil be (1) avoided, (2) rendered
insignificant, or (3) kept to an acceptably low probability. The type of
maintenance and the maintenance frequencies are both important aspects of
assuring that the equipment failure will be consistent with that assumed for the
PRA. As indicated in Figure 17.3-7, the designer would consider periodic

testing, performance testing or periodic preventive maintenance as possible O-RAP
activities to keep failure rates acceptable.

For the CCWS, one pump in each train is in operation and all the valves are in
that flow path are open. An example of the possible maintenance and testing
follows and is summarized in Table 17.3-3. Minor PM on the pumps will be
performed based on the recommendations of the vender (8000 hrs of operation for
example) and a major overhaul would be performed every 50,000 hres of operation.
Only maintenance on one pump will be performed at a time during Mcdes 1 through
4. The most freqguent surveillance req ‘rement for the CCWS might be to verify
that each CCW manual, power-operated or automatic valve in the flow path
servicing essential equipment, that is not locked, sealed, or otherwise secured
in position; is in ite correct position. This test is performed every 31 days.
Additionally, there is a surveillance requirement that every 18 months, it must
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be demonstrated that each CCW automatic valve actuates and each CCW pump starte

on an

actual or simulated actuation signal. Example of maintenance activities

and frequencies are shown in Table 17.3-3 for each identified failure mode. The
D=RAP will include documentation of the basis for each suggested O-RAF activity,

17.3.1

ALWR
ASME
CCwWS
CDF
CEOG
CFR
CL
D=RAP

EOP
EPRI
ESF

I&C
O=RAP

Oowner /

PM
PRA

PWR
RAMI
RAP
RCM

2 GLOSSARY OF TERMS AND ACRONYMS

Advanced Light Water Reactor

American Society of Mechanical Engineers

Component Cooling Water System

Core Damage Frequency, as calculated by the probabilistic risk assessment.
Combustion Engineering plant Owners Group.

Code of Federal Regulations

Combined License

Design Reliability Assurance Program, Performed by the plant
designer to assure that the plant is designed so that it can be
operated and maintained in such a way that the reliability
assumptions of the probabilistic risk assessment apply throughout

plant life.

Emergency Operating Procedure

Electric Power Research Institute

Engineered Safety Features

First Of A Kind Engineering

Instruments & Controle

Operations Reliability Assurance Program -- Performed by the plant
owner/operator to assure that the plant is operated and maintained safely
and in such a way that the Owner/Operator O-RAP performance criteria are
met .

Operator The utility, CL applicant, or other organization that owns and
operates the System 80+ following construction.

Preventative Maintenance

Probabilistic Risk Assessment -~ Performed to identify and quantify

the risk associated with the System 80+

Pressurized Water Reactor

Reliability, Availability, Maintainability, and Inspectability
Reliability Assurance Program

Reliability Centered Maintenance

Risk-Significant Those structures, systems and components which are identified

ssC
SSWS

17.3.1

17.3-1

17.3=2

as contributing significantly to the system unavailability.
Structures, Systems, and Corponents
Station Service Water System

3 REFERENCES

Lofgren, E. V., et al., "A Process for Risk~Focused Maintenance,"
SAIC. NUREG/CR-5695, March 1991

Finnicum, D. J., et al, "Base Line Level 1 Probabilistic
Risk Assessment for the System 80 NSSS Design," ABB-CE,
January, 1988.
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EXAMPLE OF RISK-~SIGNIFICANT RANKING OF SSCs FOR THE CCWS TRAIN 1

Table 17.3-2

RANK /COMPONENT NAME  DESCRIPTION

1)

CVNDCC~1316

MANUAL VALVE CC-1316 FAILS TO REMAIN OPEN

2) CPBKCCWP1A COMPONENT COOLING WATER PUMP 1A FAILS TO RUN
CPBVCCWP1B CWP 1B UNAVAILABLE DUE TO MAINTENANCE

3) CPBJCCWP1B CCW PUMP 1B FAILS TO START
CPBKCCWP1A COMPONENT COOLING WATER PUMP iA FAILS TO RUN

4) CHFLCC~130§ VALVE CC~1305 NOT OPENED DUE TO PRE-EXISTING

MAINT. ERROR

CPBKCCWP1A COMPONENT COOLING WATER PUMP 1A FAILS TO RUN

§) CHWEHX1A COW/SY HEAT EXCHGR. 1A FAILS WHILE OPERATING
CVMACC-107 MOV ©C-107 FAILS TO OPEN

6) CHWEHX1A CCW/SW HEAT EXCHGH 1A FAILS WHILE OPERATING
CVMACC~-109 MOV CC~109 FAILS TO OPEN

7) CHWEHX1A CCW/SW HEAT EXCHNGR 1A FAILS WHILE OPERATING
CVMASW~123 MOV SW-123 FAILS TO OPEN

8) CHWEHXI1A CCW/SW HEAT EXCHNGR 1A FAILS WHILE OPERATING
CVMASW-121 MOV SW~121 FAILS TO OPEN

9) CHFFSTBHX1B OPERATOR FAILS TO OPEN CCW HX 1B 1SO. VALVES
CHWEHX1A CCW/Sw HEAT EXCHNGR 1A FAILS WHILE OPERATING

10) CBDBCCWP1B 4.16 Kv CIRCUIT BREAKER 1B FAILS T0 CLOSE
CPBKCCWP1A CUKPONENT COOLING WATER PUMP 1A FAILE TO RUN

11) CPBVCCWP1B CUWP 1B UNAVAILABLE DUE TO MAINTENANCE
CVCDCC~-1302 CHECK VALVE CC~1302 FAILS TO REMAIN OPEN

12) CBDQCCWP1A 4.16 Kv CIRCUIT BREAKER 1A TRIPS SUPRIOUSLY
CPBVCCWP1B CCWP 1B UNRVAILABLE DUE TO MAINTENANCE

13) CPBKCCWP1A COMPONENT COOLING WATER PUMP 1A FAILS TO RUN
CVCACC-1303 CHECK VALVE CC~-1303 FAILS TO OPEN

14) CPBJCCWP1B CCW PUMP 1B FAILS TO START
cvVCpeC~1302 CHECK VALVE CC-1302 FAILS TO REMAIN OPEN

15) CBDQCCWP1A 4.16 Kv CIRCUIT BREARER 1A TRIPS SUPRIOUSLY
CPBJCCWPLB CCW PUMP 1B FAILS TC START

16) CPBKCCWP1A COMPONENT COOLING WATER PUMP 1A FAILS TO RUN
CPBXDCCWP1B~2B  COMMON CAUSE DEMAND FAILURE OF CCwPs 1B, 2B

17) CPBKCCWPI1A COMPONENT COOLING WATER PUMP 1A FAILS TO RUN
CPBECCWP1B COMPONENT COOLING WATER PUMP 1B FAILS TO RUN

18) CHFLCC~-1305 VALVE CC~-1305 NOT OPENED DUE TO PRE-EXISTING

MAINT. ERROR

CVCDCC~-1302 CHECK VALVE CC-1302 FAILS TO REMAIN OPEN

19) CHWEHXI1A CCW/SW HEAT EXCHNGR 1A FAILS WHILE OPERATING
CHWVHX1B CCW HX 1B UNAVAILABLE DUE TO MAINTENANCE

20) CVMACC-107 MOV CC-107 FAILS TO OPEN
CVMDCC~108 MOV CC-108 FAILS TO REMAIN OPEN

* The ranking is the order of decreasing probability for the combinations of
equipment failures.
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C WS pump

manval viv

Table 17.3-3

EXAMPLE OF CCWS FAILURE MODES & O-RAP ACTIVITIES

FAILURE MODE/CAUSE

faile to start, cal

fails to run, mechanical

ieaking =eals, gaskets

fails to open

faile tc remain open

lefr closed, op. error

fails, leakage
fouling

functional test pump
functional test
minor PM

major PM

visual inspection

functional test

inspect vlv interior

functional test

walkdown

monitor Op, Ot

17.3-12

18 months experience with other pumpse
18 months experience with other pumpe
8000 cop.hrs pump wendor

5000C op.hre pump vendor

31 days ASME Code

31 daye experience with MOVs
S vrs corrosion experience
after operating experience
maintenance

31 days operating exper ience

7 day trending operating experience
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Process for Deteraining Dominant Failure
of Risk-Signifi-un. 88Cs

Figure 17.3-3
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Figure 17.3-4

Use of Failure History to Define Failure Modes
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Figure 17.3+%

Analytical Assessment to Define Fallure Modes
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Figure 17,3-6

Inclusion of Maintenance Regquirements in the

—

Pefinition of Falilure Modes
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Figure 17,37

fdentification of Risk-Significant SSC O~RAP
Activities
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Figure 17.3-10

Example of Fault Trea2 for CCWS Train 1
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Plant Systems Branch

~ LI L — —

The COL epplicant must provide & specific descalption of the < & and the elevetion for
L1 safety reloted structures, oxterior sccnsses, oguipment, o.4 systems

The staff will evaluste the details of & site-specific snviranmental gualitication
progran

The OOL applicant should peiform local lead tate testa an the annulus ventiletion systies
(AVE) in sccordance with Appendis J to 10 OFk S0,

The COL applicant for o multi-unit site must spply for the evelustion of the unit's
complinnce with the regquirements of QX §

The COL applicant sust demoustrate thet contrel rome operstors are sdeguately protected
apainst the effects of toxic substances.

The COL applicent will need to verify thet the control roos hablivsbility systesm is
consistent with the licensing basis doowmentation

The COL applicant must verify the operebility of the containment sprey systes by vsing
precperationsl tests

The COL applicant must apply for evalustion of multi-unit's ability to comply with GDC §

SFLp
EFLD
KFLP
SPLE
EPLD

Sr.p

1308 ]

The applicant for o multi-unit site must apply for the evalustion of the unit's compliance SPLE

with the requiresents of GIX 8

The COL applicant must apply for the svalustion of & eviti-unit's compliance with the
teguirements of GIX §

The COL applicant must apply for the evalustion of sulti-wunit's compliance with the
requirements of GLC 5.

The COL spplicant must Lake appropriote messures Lo prevent organic fouling and lnerganic
bulldup in the station service water system (BSWE).

The COL applicant must apply for the evalustion of & sulti-unit's compliance with Lhe
regquirements of GOC &5

The COL applicant needs to provide potable and sanitary water systes designs for staff
review.

The COL applicant will provide an anslysie to show that the function of the ultimsts beat
sink is not fmpared by ice formation.

The specific ultimate host sink design is site depandent,

The COL applicant sust apply for the review of & multi~unit's complisnce with ODC 5.

The COL applicant must apply for the evalustion ef the multi-unit's compliance with the
requirements of GDC 5.

The COL applicant must provide  description of safety-grade provisions for the
fire-protection systems.

The staff will perform & detailed review of the sdainistrative controls during the COL
review.

The NUREG/CR-0660 guidance on diesel operator training will be performed by the site
specific applicant

ALl diessl generator suriliary support systems’ test and calibration frogquencies will be
evalusted on & site-specific basis.

The specific diessl gonerstor fusl storage and Lransfer system design eriteris will be
provided by the COL spplicant.

Specific diesel generator cooling water systes information will be provided by the COL
spplicant,

The COL applicant must address the prevention of gum and vernish deposits due to extended
diesel generator ddling.

The COL applicant must provide & preventive saittenance program for the dissel generators
starting air insteoumentstion,

Specific diesel generator starting alr system interface requirements will be provided by
the COL epplicant.

The COL spplicant eust provide specific dasign eriteria for the dissel generator lube oil
system.

The diesel genarator alr flow capacity will be specified by the COL spplicant

The adequecy of the diesel generstor bullding sump pump system design in regards to the
marimum leakage of xaximum credible pipes rupture is & plant specific interface issue

The selection of the turbine valve operstion Limes that meet the turbine valves closing
Lime criteria (s o COL action (tem.

The COL applicant must provide s progrem Lo protect ageinst the potential ocourance of
stenm hammer

The COL epplicant has to apply for the evalustion of the sulti-unit's ability to comply
with GhC 5.

The COL applicant will need te provide pressure drops betwesn Lhe steam generator nortles
and sach system valve in order for the staff to svaluste the turbine bypass system

The COL applicant swst apply for the evaluation of & multi-unit's compliance wilh the
teguiremants of GDC S

The staff will review the adequacy of the provisicus for avaidance of water hamuer in the
condensate and feadwater systems on & sitecapecific basis during the COL review

The COL applicant must apply for the svalustion of & mulbi-unit's compliance with the
requirements of GIX §.

Water hammer in the swsrgancy feedwater piping is & COL {tem since the detailed design is
dependant on vender supplied Information.

The staff will evaluste the steas binding of the energency fesdwater pumps on 4
Site-apecific basis during the COL review
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The COL applicant sust ensure thet its application conforms with 10 CFR 50, Appendin 1,

ANST N13.1 end Ros 1,21 and 4,18,

Site specific solid waste manngenent syston operating procedures sre 1o be developed by

Lhe COL appliceant

The COL epplicant wust demanstrate conformance with 10 CFR 50 Appondis 1, ANS) P13 ), RO

121 and KG 418

The COL applicant sust provide procedures in scoordance with Fosition € of RG & 1%

The patameteors that show thet fallure of the boric scid storage Lank 4s the Mmiting tank
fallure and show & miniem squivelent dilution fector of 1 ADBES must be provided

The staff will roview site-specific aepocts of the resclution of GI-81 e part of the

teview of the COL applicetion.

T™he staff will evaluste the resolution of lesus 57 during Its review of the COL

application,

The staff will svaluste the steas binding of the EFW pumps on & site-specific basis during

o OOL review,

Garieric Issue 106 has not been resclved by the staff.

Lo address the resolution of this fssve,
The aite-apecific destgn must comply with 10 CFR 50 34(f) for combustible gas control.

Geteric Tssus 130 has not been resclved by the staff.

Lo address the resclution of this issue,

The applicant must complete the proposed changes Lo CSSSAR Sections 3.10.2.1 and 8 11 3.2
The staff will confire that the containment stacsphere monitor 18 designed to meismic
Cotegory 1 and is included in Table 11.543 as previously proposed by the applicant.

The applicant should provide the design Limite for annulus pressure and temperature in the
CESSAR

The steff will coufire Lhat the locations of the control room vente are included in &
revision Lo the gensral srrangement drawings (CESSAR Figures 1 2°3 and 1.2°8).

The steff will confire that o future revision te Lhe genersl acrangesment drawings
incorporetes the locstion of the unit vent,

The staff will confire thet responses to RALs Q450-3 and Q410 116 are incorporated into

the CESHAR.

The steff will confirw that the ddentificetion of the facilitios qualified as sedsmic
Coategory 1 are incorporsted fote CESSAR Section 9.1.1.3.3,
The applicent’'s response to RAI 0410, 103(1) should be incorporsted inte CESSAR Bection

$.1.1.3.1.1.

Additional information on fusl reck design features and on the seismic classification of
bew fuel inspection ares equipment should be incorporsted into CESSAR Section 9.1.1.2.
The criticality design basis described in CESSAK 9.1.1.1.A s not derived from RO 1 13,
CESSAR 9.1.1.1.0 must be revised to state which parts of RO 1,13 are met,

The design basis for the storage of 121 new fuel ssseablies must be incorporated inte

CESSAR 9.1.1.1.0,

The applicant's comsitoent to comply with ANS 57 ) and ANS 57.3 must be incorporated inte

CESSAK 9.1.1.1.

The restrictions Limiting the Lifting capacity of the overhesad crane sust be stated in

CESSAR 9.1.1.3.1.

The festures Lo preclude the fall of besvy objects onte the new fusl recks must be

incorporated into CESSAR 9 1.1.3.1.1.

The spplicent wust clarify in CESSAR Section 9 1.1.1 whet fraction of the total core is
represented by the 12) new fuel asseablies.

The applicant must clarify the design requirements for the new fusl recks for sefe
shutdown sarthquale conditions and dropped fuel assembly conditions.

The design features showing compliance with ANS 57 .2 should be incorporated inte CESSAR

9.1.2.3,

The list of facilities should be incorporsted inte CESSAK Section 9.1.2.2.3.

The justificetion that excessive force cannot be applisd te apent fuel racks and fuel poel

should appea: in CESSAR Sectiom 9.1 2.

Portions of JESSAR Section 9.1.2.3.1.0 are missing. This error should be corrected

The applicant must insert saterisl into CESSAR Section 9.1.2.2.2 concerning the
restrictions of fuel storage in Region 11,

Compliance with SKP 9.1.2, Ites 111.2.¢ should be incorporated into CESSAR Sections §.1. 2

and 9. 1.4,

Discussion regarding failure of non-safety releted systems and structures on spent fuel
racks should eppeat in CESSAR Section 9.1.2.

The applicant's response to RAI Q410 64 must be incorporated into the CESSAR

The applicant must explain what fraction of & full core is represented by Region 11 and
the total spent fuel storage capacity,

The applicent wust incorporate its response to RAI Q410,66 into Lhe CESSAR.

The second paragraph to the applicent’'s response to RA1 Q410.85(d)(4) should be added to

CESSAR Section ¢ .1.3.3.3.

The third parsgraph to the applicant's response Lo RAT Q410 .67 should be added to CLES

Section 9.1.2.3.1

The epplicant’'s response to KAl Q410 59 must be inserted into CESSAR Section ¥ 1.3 1.8
The spplicant’s response to RAI Q410 &) should be included in CESSAR Section 1.3

The applicant's response to RAI Q281

$.1.3.2.2.5

V1

34 sust be included in ctssf Sections 9.1.3.5 .3 and

The applicent's response to RAI Q410.55(d)($) should be incorporeted inte CESSAR Section
3

The discussion of FCPS design features provided in response Lo RAI Q410.06b should be

given In CESSAR Section 9. 1.3.1

The staff expects the COL applicant

The staff expects the COL applicant
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The spplicant's response Lo RAI Q430 68 contains e sccoptable revision to CESSAN Bection

$.4.9.0.1%

The CEGBAR dows not fdantify the releted Figure ¢ )2
The appiteant has not yot locorporated Its response Lo RAT G410 68 inte the CLESAN

The applicant must incorporate Its fesponse Lo RAI Q400 107 inte CESSAR Bection 9 1 4
The applicant should incerporote (b response Lo RAL Q41D 108 into CEBSAR Sectien % 1 4
The “esponse to RAL Q410 109 ahwuld be correctod Lo refer 10 positions € 3 and € & of KO
i1

The epplicant should verify that 2 assembly fuel carrie, _enign for the fuel tiansfer
cartaige includes criticality consideret fons

The response to RAI Q410 64 showld be incorpurated dnte CESSAR Section 9.1,
The responses to RAJ Q410 49 should be incorporeted into CESSAR Section § )
The response to RAI Q410 .71 should be incerporated into CESSAR Section 9.1,
The response Lo RAD Q410 78 should be incorporated inte CESSAR Section ¥ 1

4.3
s
to
LR

The staff will confisw thet » flow disgram of the condensate storage ayslen u lMlMu in

& future revision Lo the

The staff will confime that w'om.m tesponse will be incorporsted Inte & revision te

the CESSAR.

The applicant commitiod to incorporste information on the resctor bullding swsp pusps and

check valves in CESSAR Section 9.3 .3,

PaIDs in CERSAR Section % 3.3 will be revised to indicate the component safety
clessification and to indicate check valve designetion.

CESSAR Figure 11.2°1 will be sevised Lo egree with the text in CESSAR Section §.3. ).

The spplicant hes committed to Ancorporate changes (s CESSAK Section ¥ 4.2 and Tables
8.3 152 and 0.3 1°0 in response to KA Q410.117,

The spplicant has committed Lo Ancorporate its response Lo RAD Q410 118 inte the CESSAR
The applicant committed Lo incorporate Lts response to RAT Q410 119 into the CESSAN

The spplicant committed Lo incorporete Ate responss to RAI 0410 120 inte the CESSAR.
The epplicant hes commitied to provide interface regquirements for the station service
waler pump structure ventiletion systes.

The applicant has committed to i corporate its response Lo RAT Q410 122 inte CESSAR
Section 9.4.9,

The applicant committed Lo revise CESSAK Section 9.5.4.9 to provide sssurance that the
fuel il temperature would remain above the clewd point,

The applicent will veviss the CESSAR to include the sxtraction stess non-return check
valves and turbine valves closing criteris.

The applicant will revise the CESSAR to include the criteris thet the speed governor for
vormal speed load-contrel fully closes the contrel snd Intercept velve et 105 percent.
The applicant must incorporats Ate response to KA Q410 2 into the CESSAR.

The applicant hes committed Lo provide sdditionsl information in CESSAR Section 10 4.5
The applicant has committed to mors fully inccrporate statements sddressing waler hamser
in CESSAR Sections 10.4.7.2 8-7,

Incorporetion of the most recent PRA analysis in the chapter 10 emergency fesdvater system

reliability anslysis is & confirsatory item,

The spplicant committied Lo prepare & distribution systes design concerning water hammer in

the smergency fesdwaler piping.

The applicant should change the applicable CESSAR sections to show 1830 gpd (net 183 gpd)

for the shim bleed rate.
The applicant must incorporate changes proposed in & Jenuary 24, 1992 letter into the
CESSAK

The steff will confirwm that the revisions proposed in the applicant's January 24, 1992
letter are incorporated into the CRSSAR.

The applicant wust stete the filtration systee components for the radwaste bullding
exhaust

The staff will confirm that the spplicant incorporstes the Information included in its
Janusry 24, 1992 letter into the CESSAR.

The staff will confirm thet the applicant’'s response to RAT 0410 13%¢ is included in &
revision to the CESEAR

The staff will confirm thet the applicant revises CESSAR Section 9.4 10 to include the
requirements of SRP Section 9. 5.1 for hydrogen lines locsted in sefety-related areas.
The potable and sanitery water systems shall be Adesigned with no interconnections with
systems containing redicsctive meterials.

Protection by the use of air gaps shall be provided whers necessary in the potable and
sanitary systems.

The turbine building cooling water system is to e located in & building that does not
contain any safety - related components.

The turbine building service weter system is to be located in & building that does nut
contain any safety-related components.

The applicant has swemarized Interface requitements for the condenser cireulating watler
system

The applicant needs Lo specify where seismic Category | structures tegquiring flood
protection will be fdentified

The selsmic Category 1 diesel fuel o1l storage structures are not identified as tequiTing

flood protection in sccordance with RG 1 2%
The applicant should revise the CESSAR to be consistent with the stalf's turbine
maintenance and Inspection progras.

CESSAR Section 3.11.2 alternate test profile (s not in compliance with 10 CFR 50 4% and is

therefore, unacceptable
The applicent's use of TEEE 3231963 is not acceptable to the staff
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The applicant should sddress the stafl's concarns reletive Lo suvironmentsl qualificntion
of slectronle compansnts

The sLeff does not agres that topical report CERPD-255-A Rev. 3 enould be extendsd 1o
include other eguljment suppliers

The epplicant states thet the mesimus o)llowable total ldentifind leabess will be given in
Lhe TS RO 1 45 stetes thet bsth ddentified and unidentifiod Lleakage should be given
The sppiicant's reliance ot & possible future change in 10 CFR 100 for containment
pressure margin is unscoeptable

The spplicant must show thet the externsl differential prossurs on the Primary contalrment
dus Lo Lhe lnsdvertent actustion of contaitment spray provides an scceplable margin

It is not cloar et the applicant has fdeutifiod all of the high enecgy Line breabs . that
LEB may not apply Lo, Lhal sey couse subsompartment pressurisetion

The staff belioves that the metal water auergy should be included as one of the snergy
fouices thet effect the containment pressure after & LOCA

The applicent must Justify testing HEPA filters 4o accordance with MIL-STD-282 vice the KO
152 recommanded Lest

It is not cloar that the filter train will include minimes instrumentation requlresents
Listed fu BAF Table ¢ .5 17},

The tadiant hest transfer Lo the secor”rry contaloment has net bees included in the
applicant's annulus bullding pressure anslysis. The applicant should Justify this

The applicent should sddress the fesue of primary conteimment leskage bypassing the
secondary contalmment o At is specified in BRP ¢ .2.0 and BTP CEB 4-0.

The spplicant should clearly state which standards and recomsendations epecified in BRP
2.6 will be met.

The spplicant swat provide sdditionsl information on the containment isolation valves
Listed in CESSAN Table 6.2 4-).

The applicant does not indicete that Lines conbecting the containment stmosphere and Lhe
sovironment have rediation monitors thet could isolete the Lines on high redistion.

The contelinment (soletion valves are designed Lo withstand & sarimus tediation dose Lhat
ie not physically reasonable (L. o, 4 087 rade),

The spplicant has not responded te RAI Q480 37(d) reparding an analysis of the
tadiological results of & DBA with the contalmment purge systes initislly open.

The contelmment fsoletion valves op Piping connected Lo the sLean gensrator secondary side
wust be leak terted with opersting fluid

The applicant should lesk Lest the shuldown cooling system and the safety injection pump
fystem contalmment isolation valves An sccordance with 10 CFR 50 Appendix J

The lack of ¢ leak rete test for the secondary containment 16 not scoeplable

The applicant does not confors Lo the guidance of BKF 6 4 related to the centrel toce
boundary pressurizet/on systems.

The applicant must provide sdditional information to sllow the staff Lo verify thet the
conteinment spray systen will cover 90 percent of the containment volume.

The caleulated contaimment spray sysies pump siniose NFSH could not be compared to
required KPSH since no specific pump has been selected (1TAAD)

The hydrodynamic loads to the IRMST and SRS have not bean sddressed in the CEISAR.

The applicant should provide criticality information for the review of CESSAR Section
9.3.4.

SKF 9.1.1 requires criticality information to show the fusl recks with k-eff less than
0.95 «'  design enrichment fuel.

The appl.cant should discuss which accidents requive DOT-4 and the use of the KINO IV
computer codes and the respective sccurscies of Lhess codes.

The applicant should explain how & 10-inch space between the top of the sctive fuel and
the top of the reck precludes s dropped assembly criticality.

The applicent should confire that flooding with unborsted rooce-tenperaturs water s &
conservative assumption for an optimum moderstion condition,

The spplicant should discuss provisions in the design for drainage of the vaull to prevent
the sccumuletion of & fluld moderstor.

An analysis should be performed Lo ensure thet failure of non-selsmic Coategory 1 system:
cannot ceuse unscceptable hooff.

The applicant must show how the distances between the cobcrete and the fuel arfay proviae
the most conservative assumptions for the criticality aneylsis,

The applicant must explein how cross-placement of new and spent fuel storage racks will be
prevented.

The applicant must incorporate its response to BAL Q410 1048 inte CESSAR Section ¢ ) 2
The response should be expanded to show conformance to RG 1.1 Position €. 3.

The applicant should discuss which analyses require the use of DOT-4 and KENO IV computer
codes

The spplicant should submit numerical valuss for k-eff for sll normal design and accident
analyses performed for the spent fuel storage

The applicant should provide the results of criticality analyses which sssuse o boron
concentreticn of O ppu for the dropped loed conditions discussed in the CESSAR

The applicant must provide information which demonstretes how the spent fusl storsge pool
will be protected from o spent fuel storege cask drop

The applicant must explein how pool leakage will be detected and discuss design features
Lo prevent water inventory loss bevond sinimune safe shislding and cooling limits

The applicant must explein how fuel racks will be anchored and ptevented from tipping in
the poecl

The applicant must explain how placement of & fuel sasembly in o wrong locetion is
prevented.
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The spplicant's responss Lo KAl QU0 % regarding hest gensration rets ealevlations 14
censidersd tocomplote.  Alsy the applicant should show how SKE 8 1.3 (s aet

The epplicant ‘s responss to KAT QL10 S5(8) 48 considered inedeguate  CESSAR Section ¥ ) 2
should provide the heat removel fates reguited Lo meet the design bases criteris

The spplicant must provide information showing the effect of nonbersted Saboup Lo Lhe posl
on critivality

The applicant must provide iuformetivn roparding the effect of eguipment welbiing oh systes
uperabilsty

The applicant must provide sdditionsl information on the systes conteimmant fsolet:.
valves

The applicant must ddentify sll sutomatic systes functions.

The applicant should provide an anelyeis of the effect of spent fusl pool suetion
connection docation on the pumps when the pool 46 &t 1ts sunies Level.

The applicant should (dentify the boreted maheoup watar source for the pool a8 well &t the
bon-safety related source of nonborated water used to mabeup for evaporation lLosses

The epplicant wust apecify the seismic catogory and safety class of the purification
portion of the system

The applicant should commit Lo satinfying the PR reguirements contained in Section & of
NUREG- 0612

The dual isolation valves Letwsen the sssentisl and non-essentisl portions of the
vamponent cooling water system should be added Lo CESSAR Section 9.2 .2.2.2.8

The turbine building cocling water systen description in CBSSAR Section 9.2.8.2 does not
apres Lotally with Figute 9.0 841,

The essential ehill woter syston design doas not appest Lo consider potential waler hammer
concerns

The epplicant should cloarly state which portions of the sssential ehilled water iystan
wre safoty releted.

The flow disgras in CESSAR Figuie ¥.2.9°1 &8 not sufficiont Lo show how backflow through
Lhe secured normal ehiiled water systom pusmp will be prevented.

The applicant should provide more lnformation regarding turbine building service water
systen parmmeters

Auy portion of the compressed alr systen designated selsmic Cotegory I1 should b clearly
ddentified by the epplicant.

The MBIV sir reserveir should be shown on the maln steas Supply sytem diagrame or Lhe
instrusent air diagrems

The spplicant must provide o revised copy of CESSAR Figure 9.3 1<) to indicsts

sefety related portions of the comprossed air systes.

The spplicant must provide revised Cigures for Yhe bresthing aiv and station alr systems
Lo include the portions of the systems that include the contelmment penatrations

The spplicant must clearly state thet the ESF grade filter train will dnelude the ®inime
instrumentation reguirements Listed in SRP Table 6 8 1-1.

The applicant has not provided infermation on the carbon sdserber efficioncy for
rediolodine removal .

The applicant's single bypass damper for the filtration systae doss nol meet the single
fallure criteria necessary for preventing tnsdvertent relsass of tedionctivity

The spplicant must Justify baving the fusl building ventiletion systes Located inside o
non-seismic bullding.

Yhe redwaste bullding ventilation systes sust confors with RO 1 140 in order to comply
with GOC &0,

The radwaste bullding ventiletion systes components design parameters and flow dlagras are
rteguired for staff review.

The diesel bullding ventiletion systen somponents design paraseters and flow diagras, and
piping and instrumentation diagras are nusded for staff review

The applicant sust specify the slevetions above ground level of the intake vents for the
disssl building ventiletion systes.

CESSAR Table 3.2¢1 needs Lo (dentify the system, systen components and Lheir locations
reparding safety clessification, selsmic catogory and quality sssurance designetions

The staflf requires more information ragarding the intaks air vent of the subsphare
building ventiletion system

The staff requires wore iuformetion regarding the turbine building ventilation systen
The staff requirves more informetion Lo review Lhe huclesr anner ventilation systen's
intake vent

The applicant must identify any devietions from the National Fire Protection Association
codes and standards and describe measuras taken Lo ensure equivalent protection

The staff does not sccept Lhe concept of radiant hest shields and 6.1 & (20 fv)
separation. Each such deviation inside containment sust be fully Justified

The applicant st clearly state how the redundant shutdown Liaing Are separata. in the
System 80+ design,

The soplicant has presented insufficiont material ragarding passive fire protection
features.

The applicant should provide woie information Fegarding the HVAC systes Lhat §8 o be used
for seoke removal

The applicant must verify the staff's Aksumplions yegarding the deaign end installation of
fire datection capability

The applicant does not adesustely discuss the fire-protection nl"n'upply system in Lhe
fice harards annlysin.

Detalls concerning prossure reducing orifices, exterior hydrants and hose houses, and
electrical supervision of control and sectionslizing velves need to be discussed
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Pt s )b OFEN ITEM  The spplicant st show that tedundant safe Shuldown equipment &s adeguetely protectied SFLE
from fire and the waier veed to Light Lhe fite
0% 5.1 4141 OFEN 1TEM  The staff requires mors information Lo review Lhe MBETEENCY Comiunlcations and Lighting EFLE

pyeten
v 8.1.4.24) OFEN 1TEM  The Fite Horards Assossment doss not discuss shergenty bresthing #it M
0% $.1.4.34) OFEN 1TIM The staff requires more information Lo review Lhe cuibs and drains discussed 4o the Fire B8P
Bazerds Assessaent
e ¢ 0% . 5.0.4 743 OFEN 1TEM  The steff cannot detsrmine whether or not adeguates protection hes been provided for sefe  EFLE
shutdown eguljpment
T B R OFEN 1TEM  Several fire sreas designated Cotogory 2 by the spplicant have ho svtemetic (s SFLY
Suppression provided.
V08 5.1 442 OFEN ITEM  Some Category 2 fire sress stete Lhat sutamstic fire suppression s Lo be determined ErLe
0% . 5.1.4°) OFEN ITEM  The spplicant wust provide Justificetion for using an snginesiing anslyels vice Laboretory SPLE
testing for qualifying structurs]l mesbers, doors, dumpers, and penetrstion sesls
0% 5.1 6% OFEN ITEM  Some Category 2 fire aress state thet an angineering soalysis will be provided Lo verify SFLR
Sutometic fire suppression Le not needed.
0% 5.1 6-8 OPER ITEM  The spplicont wust confirs thet no panetrstions sxlet in the 3-hour reted bartisers srLe
separating safe shuldown egulpmant
L (0% 15| OFEN ITEM CESSAR Section 10 should be modified to reference the wain steas valve house (MEVE) and sPLy
clearly fdentify the equipment in the MEVEs
¢ 430 .32 OFEN ITEM The applicent wust clearly (dentify the nesd to heve the COL spplicant provide s stean srLy
hamsetr dynamics progras.
10. 4,141 OFEN ITEM The Licant has net provided o systems drawings and component design paraseters teble in SFLE
Bection 10 4.1,
104,24 OFEN 1TEM  CESSAK Section 10.4.2 doss not provide sutficient details Lo conclude the saff's revies sPLE
of the main condense: svecustion systes,
310.4.3°2 OFEN ITEM The vecuun pump diacharge path and the monitoring capabilitios sssociated with the path EFLY
are not ddentified.
10 . 4.243 OFEN ITEM The applicant bas not demonstrated sonformance to Kis and standerds & moted in DSER SPLY
Section 30 4.2,
10.4. 34} OFEN ITEM CESSAR Section 10.4.3 does not contain sufficient details to conclude the stalf's rteview  EFLE
of the turbine gland sealing systes,
10.4.3+2 OFER ITEM The spplicant has not demonstreted conformance to ROs and standards as noled in DSER SFLy
Section 10 4.3,
Vier 1044 OFEN ITEM  The SRF stetes that the turbine bypass system precperationsl and startup Lests should oFLE
conform with Lhe recommendations of RO 1.48.
v 10.4. .84} OFER ITIM  The steff cannot conclude thet the eirculsting water systed design mests GOC 4 SFLY
reguirements with respect to the effects of discharging water resulting from & systen
fallure,
10.4.5-2 OFEN ITEM The normal inlet and outlet Loamperature and the flow cepacity of the circulating water §rLE
pusps is nesded for the staff's review.
o0 10.4.74) OFEN I1TEM  The condensate and fesdwater systes piping and fnstrument diagrems should clearly indicate EZPLE
whare cleass changes ceour.
ee 104,72 OFEN ITEM Complience with GDC 46 Ls an open ites pending svallability of the fuforwmation regacding SFLY
functional testing of the condensste and fesdwater systems,
** 10492 OFEN ITEM The 48 hour endurence test recossended in NUKBG-06311 was mot discussed in CESSAK Chapter SFLD
10,
11.14) OFEN JTBM  CESSAR Section 11.1 requires more information Lo snable the Sstalf to evaluste the sPLE
fadioactive wasle system.
11.1-2 OPEN ITEM SRP Sections 11.2 and 11.9 stete that the redwasts system should heve the capability to SPLY
process wastes based on | percent felled fusl.
IR A ] OFEN ITEM The liquid waste sanagement systes must consider eperater error.  Also, Whe UFs for the &PLE
shim blesd streas used for concentration determination may not be conservetive.
11.242 OPEN ITEM The applicant must revise CESSAR Section 11.2 tables and demonstrate that normel relesses SPLE
Lo unrestricted aress will be within 10 CFR 20, Appendix B sccoptable concentrations .
e ®11.24) OFEN ITEM ALl sspects of KRG 1 143 must be addressed by the spplicant . EPLY
® 0112 OPEN ITEM The dispesition of the discharge flow for the shie bleed and clean waste streams must be  SPLE
made ¢lear.
e 11.37) OPER ITEM  The applicant must explain Ats basis for the 1 seclm flow vete of carrier gas through the SFLD
delay bed.
e eil 32 OFEN ITEM  The applicant wust show how charcosl delay beds comply with RG 1 143 Pesitions € 2.1 3, SFLY
€513, C.5.1.2 and €. 5. 1.3, and how Lhe OWMS mests RG 1.14) Position C.6.
¥ 1109 OFEN 1TEM  The applicant must provide sdditionsl information Lo show that the GWMS design meets GIC  SPLE
3
11 34 OFEN ITEM  The four values ldentified by the staff in DSER Section 11.3 wust be cortected SPLk
11.9+% OFEN ITEM The source Lere used in the charcesl delay bed systes design should cortespond to | SPLE
percent falled ftuel
o0 11 a) OFEN ITEM  The applicant should provide information to show that Uhe solid waste wAnAgement systiem sFLe
complisos with K¢ 1 142
.82 OPEN ITEM  The applicant should provide an explanation of how the values in CLSSAR Table 11 4-2 were SPLB
determined.  Also Lhe applicant should show the curie content of the wasts
11.51 OPEN 1TEM CESSAR Section 11.% should bhe revised to include all Baseous and liquid process streams oy SPLB
effluent relesss points that will be monitored and saxupled
1182 OPEN ITEM Generlt monitor locations should be Presented in tabular fore for gsssous end liquid SPLE
process and efflusnt moniters. e
20.2-2% OPEN ITEM The applicant should conduct tests or analysss Lo shox that containment putge or vent SPLe
velves would shut without degrading containment ittegrity during & LOCA
20.2-2¢ OFER ITEM  The epplicant should conduct analyses Lo show thet conteinment valve operablliity is SFLR

Sssured ageinst ascending differential pressure and dynasic losding resulting from & LOCA
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/ﬂ-m OFER ITEM The start will sddress the applicability of Bulletios $0-03, 80-10 and 8024, and Generic /LB
Lotter 100 dn the FEER.
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The applicant will include 1ts response to RAI Q410.67 providing an failure
modes and effects analysis (FMEA) on the spent fuel pool cooling system
(SFPCS) 1n a future Amendment to the CESSAR (as Table 9.1-3). The applicant
should incorporate paragraph 3 of its response into CESSAR Section 9.1.3.3.1
to show the effect of this analysis,

Response to Confirmatory Item 9.1.3:2:

Per response to RAI 0410.67, a failure modes and effects analysis (FMEA) was
developed for the spent fuel pool cooling system. This FMEA (as shown in the
attachment) will be included in the next Amendment to CESSAR-DC as Table
9.1-3,

Per response to Confirmatory Item 9.1.3-8, the rewording of CESSAR-DC Section
9.1.3.3.1 from RAI Q410.68 response will be added to the next Amendment to
CESSAR-DC., The revised section contains the following sentence: “Suitable
redundancy 1s provided to ensure that this function can be achieved assuming a
single failure of a component coincident with *he Yuss of either onsite or
offsite power." This provides the same information as stated in paragraph 3
of response to RAI Q410.67,
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T 9.1 10f1
Failure Mode and Effects Analys's of the Spent Fue! Pool Cooling System
e B Effects Method Inherent
No. | Namefnumber | Failure Mode Cause on System of Detection Compensating Prov-sion Remarks
1 |Spent Fyel Pool  'a Plugged Corrosion o |Reduced fiow  High pool temp alarm reat exchange: Compiete plugona
Cooling Heat  lubes Boron n one T-420) in contro! be isolated by of ak tubes s
/Exchangers | it'.«.-\iﬂuo system. room at 180 °F. valve PC-2121211 uriely
Heat Exchanger 1 | torengn Gradual Local temp indication F sant neat Reduced fiow woui~
[Heat Exchanger 2 objects mn increase (T-404/406 and o +5 avadabie tbemmg
y PCPS. temp n pool. T-405/407). cross compiete
; F-400/401). and PC-293)
Lo} Corrosion or Reduced High pooi temp alarm exchanger can be
insufficient &b«ww removal —420) in control Dy valve
heat transfer on tubes. one room at 180 °F. 2211,
system. Local temp mdication heat
‘Gﬂﬂ |(T-205/407). s availavie
‘ncrease in cross
' temp in pool. tion {(valves
§ ' and PC-293)
Y
: c. CCWS Casing crack, |[Reduced High pool temp alarm 3 heat exchanger
leakage welding removal -420) in controi can be solated by
tailure, one room at 180 °F. PC-212r211. i
defect. Gradual -4805/407). 1S avadabie
n cross
_ in pool. chon (vatves
: ! and PC-293)
- g tramn is




INo._ | Name/number L Failure Mode

i

v

2 Spent Fuel Pool
{Cooting Pumps
'Pump ;|
Pumg 2

Fuel pool
temp will

Local flow nchcaton
~400/401).
Local temp ndication
(T 4047406 anc
T-405/407).

Single trar .«
sufficient 10

i fyel pool
= at 180 °F for
loads and

140 °F for normal
lioads













: |
No. | Namefnumber | Failure Mode Remarks
b. Fails open Vaives are normaily
{ jopen.
|
T
s |Pressure a Fails closed Valves are normatly
|incicator Vatve open a |
IfPC-ZOd ‘ '
! IIPC-ZOS |
, b Fails |
| ‘ apen Vaives are normatty |
| : pon :
|
4
{
6 |Pressure Switch  |a. Fails closed Vaives maily
i IVatve open o '
: {PC-200
PC-210 ‘I
i !
3
|
b. Faiis
open Vaives are normally
open.




INo. | Name/number | Failure Mode Cause on System of Detection Remarks
7 |Heat Exchanger |a Failsclosed |Humaneror, |Loss of one High pool temp atarm Single train 15
[inlet Valves mechanical heat -420) in control sutficient 10
: iPC-zn failure exchanger. room at 180 °F. wa;:oo!
| PC-212 Gradual temp  |High discharge ‘temp at 180 °F for
i increase in alarm rabnormal ioads and
i pool. -403/404} in 140 °F tor normai
, room. ioads.
ARy } [open.
leah (P-4G1/402).
i Local flow indication
P -4007401).
| Local temp indication
' !
- b Failsopen  |Mechanical isolation of Periodic check. Valves are normaity
f tailure or heat lopen
' i binding Nm‘v
] impossible.
‘ |
8 {Hea! Exchanger |a Fails closed |Human error, Loss of flow High poot temnp alarm Singie tram s
' [Qutlet Vaives mechanical in one train. (T-420) in cor.rol sufficient to
: PC-213 taiture Gradual at 180 °F. \remain fuei pool
;PC-214 | increase in High discharge Lunpa 180 °F for
. | {temp in poot. alarm abnormai ipads anc
H -403/404) in 140 °F for normal
! room. ioads
| Locai pressure Vaives are normally
i indication open
| -401/402)
| Local flow indication
: -400/401).
3 temp indication
IS P Fleattn | |(T-405/407).




el MO |

m |

w

i

3Q %
£62-0d |

5~-Unm

{

UONIBULOT

$S04D)|

SSAIBA | !






Failure
WS e Effects Method inherent 3
ENo. | _Name/number Failure Mode Cause on System of Detection Compensating Provision Remarks i
| 13 {Pool Cooiing Break Accident Loss of flow High pool temp alarm Redundant train is :
| IPiping inone train.  |(T-429) in control for continued ;
| IPymp Suction Loss of room at 180 °F. removal. :
- luine coolant. Fuel pool low ieve! 1f pool drains to level ‘.
i | Pool drained alarm {L-420) in of pump suction inlet, |
s to level of control roem. sufficient water |
S suction line Low discharge |remains to aliow time E
, : inlet. pressure atarm in 1¢ fine up make up tc ;
| | Temp in pool control room preciude reaching the
o rises. (P-403/404). shielding depth
; i Local pressure
{ 1 indication
| i (P-401/402).
| g Local flow indication
{ i (F-400/401).
S Local temp indication
Foo (T-404/406 and
P T-405/407). ;
Y |
At
{ !
| |
! i
i |
|
|
=
i i
: |
|
§ic
}
|




|
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T 9.1~ 110f 1
Failure Mode and Effects Analysis of the Spent Fuel Pool Cooling System
Tk R RS Effects Method Inherent
INo. | Name/number Failure Mode Cause on System of Detection Compensating Provision Remarks
14 |Poot Cooling Break Accident Loss of flow High pool temp alarm Broken pipe is isolated Single train is j
|Piping in one train. (T-420) in control with valves PC-202/203 sufficient to 1
'Pump Discharge Loss of room at 180 °F. and PC-214/213. remain tuei pool |
|Line coolant. Fuel poo! low level Redundant train is temp at 180 °F for |
% Gradual alarm (L-420) in provided for continued abnormal loads and |
[ increse in control room. heat removal. 140 °F for normal !
j temg in pool. Local flow indication if pool drains to leval loads.
g (F-400/401). of pump suction inlet, Watar level in fuel
; | Local temp indication |sufficient water ipooi can be
i I (T-405/407). remains to allow time returned to normal
: Eventually low to line up make up 1o with manual make up
: discharge alarm preciude reaching the flow with borated
: (P-403/404) in minimum shieiding cepth. water from the CVCS.
control room. |
Eventually local i
4 pressure indication i
(P-401/402). l
! Eventually local temp |

|(T-404/408).

. — - —
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Failure M and Effects is of the Pool C
P Effects Method inherent
| Name/number Failure Mode Cause on System of Detection Compensating Prevision | Remarks
' 15 |Poo! Cooling Break Accident Loss of flow High pool temp alarm Broken pipe is isolated Singie train is
|Piping in one train. (T-420) in controi with vaives PC-208/209 sufficient 10
\Cross | Loss of room at 180 °F. and PC-212/211. remain fuei pool :
\Connection Line |  |cootant. Fuel pool low level Redundant train is temp at 180 °F for |
Gradual alarm (L-420) in provided for continied abnormal loads and f
| increase in control room. heat ramoval. 140 °F for normal
temp in pool. Local flow indication if pool drains to level foads.
i (F-4007401). of pump suction infet, Water tevel in fuel |
; Local temp indication sufficient water pool can be ;
i (T-405/407). rremains to allow time returned 1o norme !
| to line up make up to with manual make up |
; {preciude reaching the flow with borated |
~ minimum™ shielding depth. water from the CVCS. !
16 |Pool Ceoling Break Accident Loss of flow High pool temp alarm Broken pipe is isolated Single train is ;
Piping in one train. {T-420) in control with vaives PC-212/211 sutficient to |
|Return Line | Loss of room at 180 °F, or PC-214/213. ramain fuel pool ‘
' i cootant. Fuel pool low level Redundant train is temp at 180 °F for |
Gradual alarm (L-420) in provided for continued abnormal loads and |
increase in control room. heat removai. {140 °F for normal
| temp in pool. Eventually local flow ¥ pool draine *c leve! joads.
indication of pump suction inlet, ‘Water ievel in fue!
(F-400/F401). sufficient water pooi can be
! remains to allow time returned 10 norma’
to line up make D 10 with manual make up
preciude reaching the fiow with borated
; minimum shielding depth. water from the CVCS.
3 | '
z | | |
A =D |




%

T .1-3 1
Failure Mode and Effects Analysis of the Spent Fuel Pool Cooling System
f e Effects Method irnerent
No. | Nameinumber | Failure Mode Cause on System of Detection Compensating Provision Remarks
17 |Pool Cooling Plugged nozzels |Corrosion Reduced fiow  [High pooi temp alarm Redundant train is Complete plugging |
Piping | buildup, in one train. (T-420) in control |provided tor comiinued of all nozzies is :
Discharge Line boron Gradual room at 180 °F. heat removal. unlikeiy. |
Sparger buildup, increase in Local temp indication Reduced flow would |
foreign temp in pool. r(T -404/406). be detected long (
| objects in Locat flow indication before complete {
PCPS. |{(F-400/401). plugging occurs. ;
18 lPump Discharge |a. False low Electrical or No direct No coincident low Low discharge pressure ;’
\Pressure pressure mechanical impact on discharge pressure alarm (P-403/404). |
lindicator mdication malfunction. system alarm (P-403/404) Redundant train is I
lp-401 Setpoint operation. with low pressure provided. I
|P-402 drift. gauge indication from |
g P-401/402. 1
| Periodic test. |
I |
; b. False high Electrical or No direct INo coincident high High discharge pressure :
pressure mechanical impact on discharge pressure alarm (P-403/404)
indication maifunction. system alarm (P-403/404) Redundant train is
Setpoint operation. with high pressure {provided.
drift. gauge indication from
P-401/402.
{ Periodic test.
|
t
| |
§ J




| 1 Effects Method Inherent

INo. | Namefnumber Failure Mode Cause on System of Detection Compensating Provision Remarks }
I !

I 19 !Pump Discharge |a False low Electrical or No direct No coincident local Local {.essure No girect impact on ;
:P:essure Switch pressure alarm  |mechanical impact on low pressure gauge indication (P-401/402). systein even if the :
'P-403 malfunction. system indication Redundant train is operator closes one |
P-404 Setpoint operation (P-401/402) with low |provided. wain and switches |
i drift. pressure alarm from to the redundant !
1 P-403/404. train. l
Periodic test. Single train is :
' sufficient to !

: remain fuel pooi }
{ temp at 180 °Flor |
| abnormal loads and
i 140 °F for normal
i loads.
|
i ib. False high Electrical or No direct No coincident local Local pressure No direc: “mpact on

| i pressure alarm |mechanical impact on high pressure gauge indication (P-401/402). system even f the

| ; malfunction. system indication Redundant train is operator cicses one

| Setpoint operation. (P-401/402) with high |provided. train and switches

| ‘ drift. pressure alarm from ' the redungant
i P-403/404. train.

L] Periodic test. Single train is

| sufficient 1o

: | remain fuel poo!

? | temp at 180 °F for
! abnormal loads and

140 °F for normal
loads.

S
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T 9.1- 1 1
Failure Mode and Effects Analysis of F
o Effects Method inherent [
INo. | Nameinumber Failure Mode Cause on System of Detection Compensating Provision 1 Remarks
| 20 [Heat Exchanger |a False low Electrical or No direct No coincident local Redundant train is |
'Intet temp indication |[mechanical impact on low temp indication provided. !
[Temperature malfunction. system (T-405/407) or low ,
lindicator Setpoint operation. pool temp alarm «
T-404 drift (T-420) with low temp i
|T-406 gauge indication |
(T-404/406). :
i Periodic test. ‘
! b False high  |Elecincalor  |No direct No coincident local Redundant train is A high heat :
i temp indication |mechanical impact on high temp indication provided. exchanger inlat f
? maifunction. system {T-405/407) or high temp makes |
: Setpoint operation. pool temp alarm increasad cooling ]
; drift. (T-420) with high necessaiy. A ‘alse ‘
; temp gauge incication high temp :
: (T-404/406). rindication results |
f Periodic test. ‘in lower temp than 1
g recessary i1 pool l
| 21 Heat Exchanger |a. False low Electricai or No direct No coincident low Spent fuel pool temp ;
Qutlet temp indication |mechanical impact on pool temp alarm alarm (T-420}. i
'Temperature matfunction. system -420) with low temp Redundant train is ‘
Hingicator Setpoint operation. gauge indication provided. |
|T-405 drift. (T-405/407).
%7-407 Periodic test.
§
| b. False high  |Electrical or No direct |No coincident high Spent fuel pool temp A high heat
; temp indication |mechanical impact on poot temp atarm alarm (T-420). exchanger outlet |
‘ maifunction. system (T-420) with high Redundant train is temp makes '
| Setpoint operation. temp gauge indication providec. lincreases cooling
drift. 7(7-4051‘07). necessar, A false
Periodic test. temp i
indication results f
| 'in iower temp than |
i ! riecessary i pool. |




Tabie 9.1-3 {Sheet 16 of 17)

Failure Mode and Effects Analys:: of the Spent Fuel Pool Cooling System
£ 1% Effects Method Inherent
'NO L Name/number Failure Mode Cause on System of Detection Compensating Provision Remarks
Ealer 7
| 22 |Heat Exchanger  la. False low Electrical or No direct No Loincident high Redundant train is f
' {Outlet Flow flow indication Imechanical impact on Lpool temp alarm qptoudod
’ [inchcator malfunction. system (T-420) with low flow
'F-400 Setpoint operation. gauge indication
F-201 arift. (F-400/401). ‘
! Periodic test. |
e b. False high  |Electricalor  |No direct No coincident low Redundant train is ?
! i fiow indication |mechanical impact on pool temp atarm |provided. |
! 1 malfunction. system (T-420) with high
f ! Setpoint operation. flow gauge indication
S drift. (F-400/410).
; , Periodic test.
| 23 fSpem Fuel Pooi a. False low Electrical or No direct No coincident local Local temp indication
‘ fTemperatu:e temp alarm mechanical irnpact on iow temp gauge -404/408) when pump
|ingicator maltunction. system indication is running.
| {T-a20 Setpoint operation. |(T-4047406) with low
L drift. temp alarm (T-420)
! i iwhen pump is running.
b Periodic test.
| : b. Faise high Electricai or No direct No coincident iocal Local temp indication Low pool iemp is
z temp alarm mechanical impact on high temp gauge {(T-404/406) when pump desired.
: : malfunction. system indication is running.
j ; Setpoint operation. (T-404/406} with high
i } drift. temp aiarm (T-420)
| | when pump is running.
- |
! | g

SRS S ————



i § A=

[No. | Name/number
=]

24 |Spent Fuel Pool
[Level Switch
fL-420

AT S

Effects Method inherent
Failure Mode Cause on System of Detection Compensating Provision Remarks

a Falselow  |Electrical or No direct [No coincident high {None. No risk of |
teve! alarm mechanical impact on temp alarm (T-420) in overfilling of poo! i
malfunction. system control room or local since make up is !

Setpoint operation. flow indication manually provided.
drift. (F-400/401) with low f
ievel alarm (L-420) 3
Periodic test. i
b. False high Electrical or No direct No coincident None. No risk of J
level alarm {mechanical impact on of loss of uncovering the |
maifunction. system water from CCWS and spent fue! since |
Setpoint operation. CVCS with high ieve! {the suction lire |
drift. jalarm (L-420). inlet is situated 5
Periodic test. Inear the normal ,
‘water level !




SPLB

Open Item 5.2.5-1

The applicant states that the maximum allowable total identified
leakage will be giver in the TS, RG 1.45 states that both identified
and unidentified leakage should be given,

ABB-CE Response

Section 16.7.12 and 16.7.14 of the CESSAR-DC, chapter 16 -~ Tecnnical
Specifications, provide the information required by Position C.9 of RG
1.45. Saection 16.7.12 specifies limits of 1 gpm of unidentified
leakage and 10 gpm of identified leakage. Section 16.7.14 specifies
operability requirements for the RCS leakage detection
instrumentation. Therefore, CESSAR-DC Section 5.2.5.3 will be revised
in a future amendment as follows:

5.2.5.3  Leak Requir

The maximum allowabie identified and unicentified leakage and the
instrument availability to detect leakage is stated in the
Technical Specifications, Chapter 16.



SPLE

open_Item 3.11.3.2.1=1

In ~FC3AK Sectiun 3.11.2, the applicant is using an alternate tLest
profile which allows for the substitution of testing twice at the
specified service conditions as a substitute for testing once at a
profile that includes margins. This approach is nonconservative; not
consistent with IEEE 323-1974, NUREG-0588, or RG 1.89; and does not
meet the intent of nor is it in compliance with 10 CFR 50.49.
Therefore, this is an open item. To date the NRC staff has not
endorsed 1EEE 323-1983.

Response:

CESSAR Section 3.11.2 will be revised to reflect testing once at a
profile that includes margins to be consistent with IEEE 323-1974 and
to meet the intent of and to comply with 10 CFR 50.49.



SPLB

open Item 3.11.3.2.1=2

7o date the NRC staff has not endarsed 1EEE 3123-1983; consequently,
.eferences to this standard in its entirety, or in part, are net
acceptable. Therefore, in CESSAR section 3.11.2.1 where IELT 323-1983
is referenced in regard to the definition of a mild environmert, the
staff considers this an cpen item (Open Item 3.11.3.2.1-2). An

acceptable definition for a mild environment can pe found in 10 CFR
50.49, paragraph (¢).

Response:

CESSAR-DC Section 3.11.2.1 will be revised to use the definition of

the mild environment in 10 CFR 50.49, and to remove -eference to I1EEE
std. 323-1983.



SPLB

me 3!11!312!1-3

Wwith the expected significant increase in the quantity and variety of
electronic components in newer generation plants, the staff has
increasing concerns about the efforts being made and the ability of
these components to be environmentally qualified. The applicant
should address the staff concerns relative to their position on the
environmental qualification of electronic components.

Response:

For harsh environment, it is anticipated that equipment which has
previously been qualified in accordance with the requirements of 1EEE
std. 323, 1974, Regulatory Guide 1.89 Rev. 01, June 1984, IEEE Std.
344, 1975 and Regulatory Guide 1.100 Rev. €1, August 1977 will be
utilized. Harsh environments are defined as environments that will
experience significant changes in environmental parameters due to a
postulated DBE (e.q., inside containment, radjation > 10 Rads TID).
1t is expected that no new harsh environment equipment will be
required tor SYS80+ beyond that which has previously been gualified
for the parameter envelope of the SYss0 design. If necessary,
previously qualified harsh environment equipment will be re-qualified
by previous methods to plant-specific parameter envelope for
situations where the plant envelope is not bounded by the previous
qualification envelope. For seismic qualification, however, this
equipment will be re-qualified, if necessary, to meet the requirements
of TEE Std. 344 1987 and Regulatory Guide 1.100 Rev. 02, June 1988.



SPLB

Open Item 3.11.3.2.1-4

The staff does not agree that topical report CENPD~-255~A Rev. 3 should
be extended to include other equipment suppliers.

Response:

ABB-CE will change CESSAR-DC, Section 3.11.2 to read:

Qualification of electrical equipment of System 80+ will comply
with 10CFR50.49 as described below:

(1)

(2)

(3)

environmental qualification of electrical egquipment located
in harsh environments within Combustion Engineering's scope
of supply will be in accordance with the methodologies
outlined in CENPD-255-A, Rev. 3 (Reference 1);

environmental qualification of electrical equipment located
in mild environments within Combustion Engineering's scope
of supply will be in accordanye with the methodologies
outlined in NPX80-I1C-QG790~00;

environmental qualification of electrical equipment outside
of Combustion Engineering's scope of supply will be in
accordance with IEEE 323-1974 and Regulatory Guide 1.89,
Rev., 1.

Environmental qualification of rechanical egquipnent will comply
vwith GDC 1 and 4 and Appendix B to 10 CFR 50 (Criteria III,
"Design Control," and XVII, "Quality Assurance Records") and will
include the following:

(1)

(2)

(3)

(4)
(5)

identification of safety-related mechanical equipment
located in harsh environments, including required operating
times;

identification of non-metallic subcomponents of this
egquipment;

identification of the environmental conditions for which
this equipment must be qualified;

identification of non-metallic material capabilities; and

evaluation of environmental effects."

Note.' NPX80~IC-QG790~-00 has been transmitted to the staff by

letter LD-92-115 dated November 24, 19852.



Open Item 9.1.3-1: SPLB

The applicants response to RAl Q410.56 regarding heat generation rate
calculations is incomplete. The applicant should show how the spent fuel
cooling system meets the assumed conditions aiven in SRP 9.1.3 Issue 11 H.i4d
and 111 H.iv. The applicant should incorporate the missing material into
CESSAR Section 9.1.3.

Response te Open Item 9.1.3-1:

In accordance with SRP Section 9.1.3 Issue IIl H.iii, for abnormal conditions
the spent fuel pool cooling system should have the capacity to remove the
decay heat from one full core at equilibrium conditions after 150 hours decay
and one refueling load at equilibrium conditions after 36 days decay without
spent fuel pool bulk water boiling. Cooling system single failure need not be
considered concurrent with this condition.

Since the System 80+ spent fuel pool is designed for a storage capacity
greater than 1-1/3 cores, SRP Section 9.1.3 Issue III H.iv is also applicable.
This section states that one additional refueling batch at equilibrium

conditions, after 400 days decay, should be included in the spent fuel pool
cooling requirements.

Based on the above requirements, a total decay heat load was calculated using
the decay energy vs. time after shutdown curve provided in Attachment (1).
This curve was previously submitted in response to NRC RAI Q410.56. The

resultant spent fuel pool decay heat load for this condition is 52.65 x 206
Btu/Hr.

System 80+ CESSAR-DC Section 9.1.3.1.4, "System Capacity Basis”, states that
the System 80+ pool cooling system is designed to remove decay heat from a
full core offload heat load (which is the abnormal heat load). This is equal
to the normal spent fuel pool heat load, plus the addition of decay heat from
a full core offload 120 hours after shutdown. The normal heat load is the
decay heat which occurs when an accumulation of spent fuel equal to 10 full
power years is in the spent fuel pool with the newest spent fuel batch having
just been placed in the pool during refueling at 120 hours after shutdown.
The resultant decay heat load calculated for this condition, using the

Attachment (1) curve, is 65.27 x 10° Btu/ur.



Section ¥.1.3.1.4 also states that for the above abnormal spent fuel loading
condition cancurrent with normal plant operation (which is both cooling trains
gperating, (no sirgle failure)) the spent fuel pool maximum bulk water
temperature is 140°F.

Based on the above information, the System 80+ design meets the criteria in

SRP 9.1.3 since the System 80+ ¢ooling system is designed to remove a spent

fuel pool heai load of 65.27 x lO6 Btu/Mr, which {s greater than the 52.6% x
106 Btu/Hr required by SRP 9.1.3, Also the System 80+ design must keep the

spent fuel pool bulk water temperature < 140°F, where in SRP 9.1.3 the pool

must not bulk boil,

Per respon-e to Open Item 9.1.3-2, the heat loads for normal and abnormal
conditions stated in CESSAR-DC Section 9.1.3.1.4 have been added to this
section.



Attachment (1) to
Open Item 9.1.3-1

Fraction Operoting Power(P/Po)

Total Onn.ow ml:o.dw

1.0e-02 /

1.0E-03 /

1.0%.04

1.0E-05
1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0£+08 1.0

Decoy time, Seconds



p
Open Item 9.1.3-2: SPLe

The applicant’s raesponse to RAI Q410.55(a) is inadequate. Although detailed
final design information may not be available, the applicant should include in
CESSAR Section 9.1.3, as a minimum, the heat removal rites required (o meet
the design-bases criteria for normal and abnormal conditions and the design
heat removal rates for these conditions.

Response to Open Item 9.1.3-2:

The following spent fuel pool decay heat loads were determined for normal and
abnormal conditions in accordance with CESSAR-DC Section 9.1.3.1.4, System
Capacity Bases:

Normal Conditions -  18.60 x 10% Btuzhr
Abnormal Conditions - 65.27 x 106 Btu/hr

The above decay heat loads will be included in the second half of the first
paragraph in CESSAR-DC Section 9.1.3.1.4 in the next amendment as follows:

“The normal heat load is the decay heat which occurs when an accumulation of
spent fuel equal to 10 full power years is in the spent fuel pool, with the
newest cpent fuel balch having just been placed in the pool during refueling
at 120 hours after shutdown. The resultant heat load for this condition is
18.60 x lO6 Btu/hr.  The full core offload heat load is equal to the normal
heat load plus the addition of the decay heat from a full core offload 120
hours after shutdown. The resultant heat load for this condition is 65,27 x
106 Btu/hr. The heat load from any other combination of spent fuel within the

pool will result in heat loads lower than 65.27 x 106 Btu/hr."

Each spent fuel pool heat exchanger will be sized to remove a minimum of 32 &2
X 106 Btu/hr with a tube inlet temperature of 140°F. This is the worse cas
scenario where both PCPS cooling trains must maintain the spent fuel poo)
water temperature at < 140°F during abnormal heat load conditions,



SPLB
NRC Open ltem 9.1.3:5

The applicant wust provide information regarding the effect of equipment wetting
on system operability.

Response to NRC Open Item 9.1.3-2

The Pool Cooling and Purification System (PCPS) contains both safety grade and
non-safety grade equipment. The portion of the system providing pool cooling is
designed to Safety Class 3, Seismic Category 1 criteria, while the portion of the
system which provides pool purification is designed as non-nuclear safety and
non-seismic,

The pool cooling and pool purification portions of the PCPS are located in the
nuclear annex and the reactor building subsphere. The nuclear annex and reactor
building subsphere are designed a3 Seismic Category I structures and are designed
to maintain a dry environment during all floods by incorporating the following
design features:

A. No exterior access openings will be lower than 1 foot above plant grade
elevation

B. The finished yard grade adjacent to the safety-related structures will
be maintained at least 1 foot below ground floor elevation.

C. Waterstops are used in all horizontal and vertical construction joints
in all exterior walls up to the flood elevation.

D. Water seals are provided for all penetrations in exterior walls up to
flood level elevation.

E. Waterproofing of walls subject to flooding is provided,.

In addition, for the safety related pool cooling portion of the PCPS, redundant
equipment is separated and compartmentalized so that a single flooding event does
not affect the redundant heat removal loop The  eactor building subsphere, at
the elevation where the pool cooling equipment ia located, is physically separated
such that a potential flood in one division is prevented from flooding the other
division.

The arrangement of the redundant safety related pool cooling trains protects
against a loss of pool cooling due to spray resulting from a nearby pipe break.
The compartmentalization and separation of the cooling trains by division in the
reactor building subsphere ensures that spray affecting one division does not
affect the redundant heat removal loop



Respmse fo Open Thews 9 (. 3-5 Conhrwed)

PCPS equipment is qualilied for environmental conditions which ave expected for
that particular components’ location. The pool cooling equipment is designed to
function during a LOCA or MSLB. These envirunmental conditions are specified in
CESSAR-DC Table 3.11A-1 (Environmental Category D). Pool cgnling equipment is
designed to function in temperatures ranging from 55 to 104 F, with relative
humidity ranging from 20 to 908, with a limit of 8 hours operation outside the
normal humidity range.

The pool purification equipment i{s non-safety related and design conditions are
reflected in CESSAR-DC Table 3.11A-1 (Environmental Category C). The pool
purification equipment is designed for normal nuclear annex environmental
conditions with temperatures ranging from 55 to 104 F and relative humiaity
between 20 and 90%.

The environmental conditions stated above represent the minimum conditions to
which PCPS equipment is designed. Additional, more restrictive environmental
requirements may apply to some equipment.



Open_Item 9.1.3:6: SPLB

The applicant must grovide additional information on the system containment

isolation valves. This should include isolation time, valve type, inspection
and testing requirements and power supplies.

Response to Open [tem 9.1.3:6:

Pool Cooling and Purification system (PCPS) containment isolation valves
pC-257, PC-258, PC-291 and PC-292 are part of the purification portion of the
system and are located in the refueling pool inlet and dlschar?e piping on the
inside and outside of the containment. All four valves are Safety Class 2,
manually operated gate valves and are normally closed during power operations.
The valves are opened in the refueling mode when the pool requires filling and
purification. Since the valves are manually operated, there are no isolation
time or power supply requirements.

CESSAR-DC Section 9.1.3.4, "Tests and Inspection”, states that for PCPS
components, periodic visual inspection and preventitive maintenance are
conaucted using normal industry practice. The Seismic Category | portions
will Le inspected in accordance with ASME B&PV Code Section X1. The layout of
the components of the PCPS is such that periodic testing and inservice
inspection of this system are possible.

The valves are listed in Table 3.2-2 of CESSAR-DC Section 3.2, Classification
of Structures, Components and Systems. In this Table, the valves

location/description, safety class, seismic category and quality class are
provided.

In response to this Open Item, the following section describing containment
isolation for the PCPS will be added to CESSAR-OC Section 9.1.3.3:

9.1.3.3.4 System Isolation
9.1.3.3.4.1 Containment Isolation

There are two penetrations through the containment structure to accommodate
PCPS piping. One penetration allows flow from the purification loop into the
refueling peol. The other penetration allows flow from the refueling pool
back into the purification loop.

The penetration for the purification loop to the refueling pool consists of a
Safely Class 2 manually operated gate valve (PC-291) outside containment and a
Safety Class 2 manually operated gate valve (PC-292) inside containment. The
penetration for the refueling pool to the purification loop consists of a
Safety Class 2 manually operated gate valve (PC-257) inside containment and a
Safety Class 2 manually operated gate valve (PC-258) outside contaiment.

The containment isolation valves are normally closed during power aoperations.
The valves are opened in the refueling mode when the refueling pool requires
filling and purification,




SPLB
Open Item 9.1.3-7:

The applicant must identify all automatic system functions. Primary
functions, such as isclation on low flow in the system or in one train, and
high temperature, should be identified.

Response to Open Item 9.1.3-7:

The PCPS provides one automatic function (which is located in the purification
portion of the system). Both ion exchangers are automatically bypassed on a
high temperature signal to valves PC-400 and PC-401. This provides
overtemperature protection for the refue\in? pool ion exchanger resin, in the
event that the temperature of the spent fuel cooling water exceeds the
temperature at which the ion removal capability of the resin is adversely
affected. This is described in Amendment J of CESSAR-DC Section 9.1.3.2.2.5,
Pool Demineralizers. A1l other valves in the PCPS are manually operated.

Both %?e pool purification pumps and the pool cooling pumps are controlled
manually.

Per ABB-CE response to Confirmatory Item 9.1.3-2, a detailed failure modes and
effects analysis (FMEA) was developed for the safety-related spent fuel pool
cooling system. This FMEA will be included in the next Amendment to CESSAR-DC
as Table 9.1-3. This table analyzes potential failure modes that exist within
the system, down to faulty instrumentation. When necessary, the table
provides on an individual basis what valves need to be isolated in order to

compensate certain failure modes. This includes low flow and high temperature
situations.



SPLB
NBC Open Jtem 9.1.3-8

The applicant should provide an analysis of the effect of spent fuel goo1 suction
connection location on the pumps when the pool is at its minimum level.

Response to NRC Open item 9.1.3-8

The PCPS suction piping is located highe, than 14 feet above the stored fuel. Al
other piping in the sgant fuel pool or rofuelin? pool is either located above, or
has a siphon breaker hole located above the pool cooling suction piping.

The net positive suction head available (NPSHA) has been calculated for the spent
fuel pool cooling pumps and the pool purification pumﬁs. The calculations were
based gn the minimum pool level as stated above and the maximum pool temperature
of 180°F. The maximum eool temperature is based on a single active failure in the
cooling train with a full core offload with 10 years of irradiated fuel in the
pool, as specified in CESSAR-DC Section 9.1.3.1.4. NPSHA for the pool cooling
pumps was calculated to be 26 feet and NPSHA for the pool purification pumps was
calculated to be 42 feet based on the above conditions.



SPLEB

NEC Open Item 9.1.3-9

The applicant should identify in CESSAR Sections 9.1.3.1.4 and 9.1.3.2.1 the
borated makeup water source for the pool, as well as the non-safety-related source
of nonborated water used to make up for evaporation losses from the pool during
normal operation, discussed in Section 9.1.3.2.1. Also, the applicant should
{dentify the building housing the system, referred to in Section 9.1.3.2.1.

Response to NRC Open Item 9.1.3:9

The borated makeup water source for the spent fuel pool is the boric acid storage
tank located in the CVCS. Borated water from the boric acid storage tank is
delivered to the pool via a connection to the boric acid makeup pumps. The flow
path from the boric acid storage tank to the spent fuel pool is shown in CESSAR-DC
Figure 9.3.4-1, Sheet 2 of 4 (Area a-6), and CESSAR-DC Figure 9.1-3 (Area G-2).

The Demineralized Water Makeup System supplies normal, non-safety grade,
nonborated water to the spent fuel pool to provide makeup for evaporation losses
during normal operation. CESSAR-DC Section 9.2.3 provides information on the
Demineralized Water Makeup System and its interfaces with other plant systems.

The pool cooling portion of the PCPS is located in the reactor building subsphere.
The two cooling trains are physically separated. The nuclear annex houses the
purification portion of the PCPS, with the exception of the piping and valves
required within containment which enable the PCPS to purify the refueling pool.
Both the nuclear annex and the reactor building subsphere are Seismic Category 1
structures and provide protection from the effects of natural phenomena and
missiles. Refer to general arrangement drawings in CESSAR-DC Section 1.2 for the
location of the spent fuel pool and individual PCPS components.
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NIMEER IXPE T1TLE BRANCH
L/u.a 82 OFEN ITEM The spplicant must provide o technical basis for steer generator overfilling prevention SRX®
during a ptean generator tube rupture,
o® 20.1-03 OFEN ITEM Issue A-26 will be addressed in the FOER SEXE
20 2-07 OFEN ITEM The applicant should provide sdequate test dets to demonstrete the KD seal integrity or  SRXE
provide & diverss sesl injection system.
e e 20.2-12 OFEN 1TEM The epplicant must revise the TS for LTOP by reducing the ullowable outage time for o SRXE
single channel from 7 deys Lo 24 hours in MODES 5 and 6 au atated in GL 90-0¢.
® 0 20.2-13 OFEN ITEM The staff will evaluste the applicant’'s shutdown risk evalustion report agsinst the SRXB
guidence provided in the staff's drafl report when the applicant’s report is received.
® ¢ 20.2-14 OFEN ITEM The applicant must sddress interfecing system LOCA requirements as discussed in SECY SR
90-1¢,
e @ 20371 OPEN ITEM 10 CFR 50 .34(f) (T™I) reguirements I1.X 3(2) and II1.0.1.1 will be addressed in the FSER. Spxp



SEXR
Conf ltem a2 4.4.6.3 — |

The staff will confirm that an ITAAC is developed to include testing and calibration of the
inadaquate core cooling (ICC) system.

Response

ITAAC for testing and calibration of the inadequate core cooling (ICC) system will be
submitted to NRC separately under the System 80+ ITAAC submittal schedule.



SRXB

Open Item 5.4.3.1:2

The applicant is required to include a boron mixing test in the ITAAC program
to demonstrate a satisfactory mixing under natural circulation.

ABB-CE Response

A boron mixing test under natural circulation conditions will be performed
during the startup test program as described in CESSAR-DC Section
14.2.12.4.23. This test is performed after fuel load, during power ascension
testing, and therefore would not be part of the ITAAC program, which would be
completed prior to fuel load.









