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Executive Summary

This evaluation was performed to provide seismic risk importance.information to support
the IST risk ranking project. The IST risk ranking task is a subtask of a pilot-project which
is evaluating the feasibility of extending the test interval of low safety significant
components. APS released a report'in December 1995 (Reference 1), which described
the PVNGS IST risk ranking process. The December 1995 report included a seismic risk
ranking for each component which was evaluated therein. The seismic risk ranking In the
December 1995 submittal (Section 4.1.3.4) was based on whether the seismic event
required an additional functional response, other than the functional responses
considered within the (internal-events) PRA, and if so whether this additional functional
requirement significantly increased the risk importance of the component.

The NRC has. requested additional information (Reference 2) regarding the external
events ranking process, including consideration that external events could potentially
alter the overall component importance despite the fact that it does not require a
component functional response other than that which has already been considered in the
PVNGS (internal-events) PRA. Therefore this new study considers both whether a
seismic event significantly increases the frequency with which a component is required to
operate for accident mitigation: purposes, in addition to considering whether a seismic
event requires an additional functional response which may not have been considered in
the Internal events ranking process. This study reevaluates the seismic risk ranking of
each of the components which was ranked in Reference 1 (approximately 240 separate
valve groups).

The results: of the study are documented in Table 1 and in appendix A of this. study. Of
approximately 240 valve groups which were considered, 38 valve groups were ranked as
medium risk and 2 valves were ranked as high risk. For the remainder of the valves it was
shown that the Internal ‘events PRA risk was much more affected by a proposed test
interval change than the.seismic risk and that it is therefore appropriate to risk rank those
components based on their importance to the internal events PRA and/or that the
resulting-seismic risk increase.was small enough in absolute terms to justify a ranking of
low using the Reference 1 criteria of-a Fussel-Vesely measure less than 1E-3 and a Risk
Achievement Worth of less than 2.

The components which were found to have significant impact on the seismic risk relative
to the-internal events impact were:

(1) Components which affect the ability to establish Shutdown Cooling (SDC)
conditions including Auxiliary Pressurizer Spray System (APSS), SDC, and
Atmospheric Dump Valve (ADV) components. This is because large seismic
events could potentially result in long term unavailability of offsite power, loss
of some CST inventory (inventory in excess of Tech Specification required
volumes) and unavailability of CST makeup. (In the internal events PRA, SDC
is typically not rrequired as a means of long term cooling). The two
components which were ranked as high-risk components were motor operated
valves required to maintain the charging pump suction following a loss of
offsite power (CH-501 and CH-532) which have relatively high failure
probabilities and. are single failure points which could prevent establishing
SDC entry conditions (conservatively taking no credit for operator action to
either prevent or recover from gas binding of the charging pumps).

(2) Components that isolate non-seismically qualified piping from the containment
and-are not maintained closed. This is because the seismic event could be
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postulated to fesult in-a direct breach of the containment following a seismic' | ,‘
event if both containment isolation valves were to fail open. (Failure of these :
valves to close following an internally initiated core damage event is generally; | |

not critical since the piping remains intact preventing a direct release to:
containment). : I i

o
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Seismic Risk Ranking—- IST Program

1.0 Introduction o |

This evaluation was performed to provide seismic risk importance information to |
support the IST risk ranking project. The IST risk ranking task is a subtask ofa’
pilot-project which is evaluating the feasibility of extending the test interval of low |
safety significant components. APS released a report in' December 1995
(Reference 1), which déscribed the PVNGS IST risk ranking, process. The

December 1995 report included a seismic risk ranking for each component which .
was evaluated therein. The seismic risk ranking In the December 1995 submittal |
(Section 4.1.3.4) was based on whether the seismic event required an additional |
functional response, other than the functional responses considered within the

(internal-events) PRA, and if so whether this additional functional requirement

significantly increased the risk importance ofithe component. | Lo

The NRC has requested additional information (Reference 2) regarding the.
external events ranking process, including consideration that external events .
could potentially alter the overall component importance despite the fact that it|
does not require a component functional response other than that which has:
already been considered in the PVNGS (internal-events) PRA. Therefore this new |
study considers both whether a seismic event significantly increases the:
frequency with which a component is required:to operate for accident mitigation
purposes, in addition to considering whether a seismic :event requires an:
additional functional response which mayi not have been! considered in the:
Internal events ranking process. L

This study is intended to provide a revised assessment of the importance of IST
components to seismic risk, in consideration of NRC comments in Reference 2
(Specifically question # PRA-9 from Page 19 which is included as Appendix B of
this study).). j P

2.0 General Approach o

The general approach was to reevaluate the safety |significance of ‘each:
component which was considered in the original IST ranking and to make an|
assessment about whether the safety significance of the valve as measured by
the internal events PRA should be increased due to the frequency with which the
component would be required to mitigate a seismicievent. If the-frequency with:
which a component is required to operate to mitigate a seismically initiated event
was estimated to be much less than the frequency that it is required to mitigate a
similar internal initiating event then it is appropriate for the component ranking to
be based upon the components importance to the internal events PRA, and the
seismic risk significance was rated low. [For-a'select few components which:were !
recognized as being most important to seismic risk (and relatively more important
to seismic events than to internal events) a scoping evaluation was performed:to

verify that the low ranking was justified on an absolute basis using the decision

criteria of the original IST ranking (RAW <2; FV </1E-3)). | | = =« . .
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D - — 3.0 Risk Importance Assumptions/Guidelines

In evaluating the risk significance: of plant components to mitigating a seismic
event a number of simplifying assumptions were.made:

(1) Seismic events were‘judged to be minor contributors to the Intemal events
initiating event frequencies for Large and Medium LOCAs, Main Steam-line
Breaks, and Steam Generator Tube Rupture events. The Palo Verde SSE
frequency is 8E-5/yr (Reference 4, Table 6-1) and Reference 5 shows
typical fragilities for primary piping and seismically’ qualified secondary
piping at levels in excess of several times the SSE ‘peak ground
acceleration. Therefore it is concluded that the seismic initiated initiating
event frequencies for these events are substantially less than the
corresponding internal events initiating event frequency. EPRI-NP-6041-SL
(Page 3-8 and 3-9) also concludes that these events are minor contributors
to seismic risk, based on previous industry studies.

(2) Seismic events can be a significant contributor to the frequency of
extended loss of offsite. power events. ‘Scoping calculations performed
within this study for the seismically initiated loss of offsite power. events will
conservatively assume no credit for recovery of offsite power for a period of
24 hours, and will assume that the (non-seismic) Gas Turbine Generators
are unavailable. An extended-loss of offsite power event requires operation
of the Auxiliary Pressurizer Spray System (the Pressurizer Vents are a
possible backup 'but not credited herein). and the SDC system and this
impact is-considered in.scoping calculations performed:herein.

(3) Seismic events were judged to be minor contributors to Transient Events
with offsite power available. Since the OBE frequency |is 3E-4/yr
(References 4 and 6) and since seismic events below this level would not
be expected to cause reactor trip or damage to balance of plant equipment
and the transient, and the internal events -initiating frequency for these
transient events is several orders of magnitude higher.

(4) Seismically induced small.LOCAs are'not expected since RCS pipping and
attached instrumentation lines are seismic category 1. Regardless, since
the internal events PRA small LOCA initiating event frequency (IEF) 8E-3/
yr is much ‘greater than the SSE frequency, it is clear that seismic events
do not significantly impact the overall I[EF. The frequency of a small LOCA
with concurrent loss of offsite power is potentially affected and this will be
considered in the ranking of HPSI components and High Pressure
Recirculation components. It is assumed for the purpose of scoping
calculations performed in this study that ten percent of seismically induced
loss of offsite-power events also cause a concurrent small LOCA.

(5) In estimating risk for seismically initiated events no credit is taken for
operation of non-seismic category .equipment. The N train AFW pump is
the notable-example of -equipment which is credited for accident mitigation
in the internal events PRA but is conservatively assumed failed for
seismically initiated loss of offsite power events. The N train pump is
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located in the Turbine Building and may not be available for selsmlc events
of SSE size and larger due to seismic:interaction concems. I

(6) If a concern relating to -seismic risk was noted from, extendlng the test .
interval of a particular component then that component was ranked as |
Medium risk unless a scoping calculation indicated that it would meet the
criteria in .Reference 1. for designating a component as high risk (i.e. -
Fussel-Vesely Value of 0.01 correSpondmg to.a CDF of > 4.7E-7 involving
failure .of that component or a risk increase greater than 4.7E-5.
corresponding to a risk achievement worth greater than 2). Some of the.
.components designated as medium may not meet the reference 1 cntena;
of being rated a medium (e.g. - normally open containment isolation valves
on. non-seismic category 1 piping- whose failure would increase the
frequency of a core damage event with fallure of contalnment |solat|con but‘
‘would not.affect core damage frequency).

4.0 Results and Conclusions o

The Results of the study are documented in' Table 1 and in appendlx A of this
study. Each of the valve groups which were ranked i in Reference 1 (approximately
240 separate valve groups) were re-ranked for seismic risk importance. Thirty-
eight valve groups were ranked as medium risk and two.valves were ranked as
high risk. For the remainder of the valves it was shown that the Internal events
PRA risk was much more affected by-a proposed test interval change than the
seismic risk and that it is therefore appropriate to risk rank those components
based ontheir importance to the intérmnal events PRA .and/or that the resulling
seismic risk increase was small enough in absolute terms to justify a.ranking of
low using the Reference 1 criteria of a Fussel-Ves.ely measure less than 1E-3 and
a RAW less than 2.

The components which were found to have sngnnhcent lmpact on the selsmlc risk
relative to the internal events impact were:

(1) Components which affect the ability to establish !:hutdown Coolmg (SBC)
conditions including Auxiliary Pressurizer Spray System (APSS), SDC, and
Atmospheric Dumnp- Valve | (ADV) components. This is because large seismic
évents could potentially result in long term unavailability of offsite power, loss
of some CST inventory (mventory in excess of Tech Specification required
volumes) and unavailability.of CST makeup. (In the internal events PRA, SDC
is typically not required as a means |of  long jterm cooling). The itwo
components which were ranked as high risk componenls were motor operated
valves required to maintain the charging pump suction following a loss of
offsite power (CH-501 and CH-532) which have relatively high | failure
probabilities and are single failure: points which could prevent establishing
SDC entry conditions (conservatively taking no credit for operator action to
either prevent or recover from gas bfmdmg/of theicharging pumps). = | | |

(2) Components thatisolate non-seusmnpauy qpalpf:ed piping from the containment
and are not maintained closed. This is -because the seismic event could be
postulated to result in a- -direct breach of the containment following a seismic
event if both containment isolation valves were to fail open. (Failure of these
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Q' . valves to close followmg an lnternally initiated core damage event is generally
not critical since the piping remains intact preventing a direct release to
containment).
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Table 1A - Summary of Valve Seismic Risk Significance Evaluation (All systems except Sl and CH which is addressed in Tables C2 and
X o |V . o
2.8 |wed Do
0. 8- ,'-Z."\: : .?.%'
. 18's 1.9y : v
: 26 1’5 o :
i O 0 5 2 s *
AF System: ¥ i%E % v‘%}" ARSI L S E
© AFA-V007 L Y |AFW Pump AFA-PO1 Suchon Check Valve Fal! to Close (Fr C) failure mode. Since all AFA sucuon and duscharge pnpmg is seismic calegory 1 a
|Prevent reverse flow in the suction side piping of the A- train selsmic event would not fail the piping, therefore the risk significance of the FTC/FTRC failure mode will
pump and to open to allow sutficient flow to the operable steam |be driven by non-seismic events (The probability of a demand to close would be proportional to the num-
generalor(s) to support an orderly, or controlled, shutdown and  {ber of AFA demands, and the AFA pump wili be primarily demanded by loss of main feedwater and loss
cooldown of the reactor following design basis events. of offsite power events).

AFA-VO15 | ' L Y |AFW PP AFA-PO1 Discharge Chk Valve

AFA-V137 To close to prevent reverse flow in the discharge side piping of
ths A- lrain ‘:';ump and 1o open to allow sumc,eg! flow !2 :;‘eg Fail to Open (FTO) failuro mode: Since the frequency with which the AFA pump is needed to mitigate a
operabla steam generalor(s) to support an ordetly, or controlled, non-seismic event (estimated as 2.7E:4/fyr in Appendix A) is much grealer than the frequency with which
shutdown and cooldown of the reactor following designbasis | \1e AFA pump is needed to mitigate a soismic avent {estimated as 7.7E-6/yr In Appendix A), the risk
avents. importance of the AFA pump and associated valves Is driven by non-seismic evenls

AFB-V022 L Y |Suction Check Valve Pump AFB-P01 Suction Check Valve Fail to Close (FTC) failure mode: Since all AFB suction and discharge piping is seismic category 1 a
To closa to prevent reverse flow Iin the suction sido piping of the |selsmic event would not fail the plping, therefore the risk significance of the FTC/FTRC failure mode wil
B-train pump and to open to allow sufficient fiow to the operablo |be driven by non-seismic events (The probability of a demand to close would be proportional to the num-

,,,,,,, steam generator(s) to support an orderly, or controlled, shutdown [ber of AFB demands, and the AFB pump will be primarily demanded by loss of mmn feedwater and loss
) and cooldown of the reactor following design basis events. of offsite powerevents). oo

AFB-V024 L Y “JAFB-POT Discharge sida Chk Vaive T )

AFB-V138 To closa to prevent reversa flow in the discharge side piping of L, .
the B-train pumps and to open to allow sufficient flow to the Fail to Open {FTO) failure mdde: Since the frequency with which ihe AFB pump is needed {o miligate
operabla steam generator(s) to support an orderly, or controlied, non-selsmic event (estimated as 8.5E-4/yr In Appendix A) is much greater than the frequencyfwnlh which
shutdown and cooldown of the reactor following design basis the AFA pump is needed 1o mitigate a seismic event (estimated as 8. 2€-6/yr in Appendix A), the risk
events. T fmponance of the AFB pump and associaied vaives is driven by non-seismic avents.

AFAVO79 | " L Y |AF Pump Discharge TOFWSG | The highrisk significance ranking of these valves is based on the need for these valves to open Tol owing

AFB.V080 To romain closed 10 prevent reverse flow of main feedwaterinlo |a SGTR or SLB avent. Sinca all this piping Is seismic catagory 1, the probability of either of these events
AF System A- and B-traln piping, to open to allow sufficient flow |occurring from a seismic event (SSE lrequency = 8E-5)Is ‘much less than the probability that they occur
{6 tho operable steam generator(s) to support an ordérly, of ~  [for other reasons. Therefore the risk rankings for ihese valves should be based on thelr importanca to
controlled, shutdown and cooldown of the reactor following... . {non-seismic events.
design basis events. :

b IContainment Isolation ] e
AFB-HV30 | L | Y |AFW Pump B Flow Control Valve to SG Faxl to Open (Fr 0) lanluro mode' SInce tha ltequency thh “which the AFB pump is noeded 1o mmgate a

AFB-HV31 To regulate the flow of auxiliary feedwaler at the discharge side of |non-seismic event (estimated as 8.5E-4/yr in Appendix A) is much greater than tha frequency with which
8- train pump. Tho AF Systemis designed {o provide sufficient . [the AFA pump.Is.needed to-mitigate a selsmic event (estimated as. 8. 2E-6/yr In Appendix A}, the risk
flow to the operable steam generator(s) 1o support an orderly, or |importance of the AFB pump and associated valves Is driven by non-seismic avents.
controlled, shutdown and cooldown of the reactor following T T T T T T T T . - :
design basisevents, - e s e e e —
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AFW Pump B Supply to SG Isolation

To Isolate the flow of auxiliary feedwater at the discharge side of
B-train pump and to provide sufficient flow to the operable steam
generator(s) to support an orderly, or controlled, shutdown and
cooldown of the reactor following design basis events.

Containment [solation

Fail to Open (FTO) lauure mode. Smce the lrequency with which the AFB pump is needed to mitigate a
non-seismic event (estimated as 8.5E-4/yr in Appendix A) Is much greater than the frequency with which
the AFA pump Is needed to miligate a selsmic event (estimaled as 8.2E-6/yr In Appendix A), the risk
importance of the AFB pump and associated valves is driven by non-seismic events.

AFW Pump A Dischargae Isol to SG

To regutate the flow of auxiliary feedwater at the discharge side of
A-train pump 1o provide sufficient flow to the operable steam
generator(s) to support an orderly, or controlled, shutdown and
cooldown of the reactor following design basis events.

Fail to Open (FTO) failure mode: Since the frequency wilh which the AFA pump is needed to mitigate a
non-seismic event (estimated as 2.7E-4/yr in Appendix A) Is much greater than the frequency with which
the AFA pump Is needed to mitigate a selsmic event (estimated as 7.7E-6/yr in Appendix A), the risk
importance of the AFA pump and associated valves is driven by non-selsmic events,

beal

AFW to SG Downstream Valve )
Toisolate the flow of auxiliary feedwater at the discharge side of
A- train pump and to provide sufficient flow to the operable steam
generator(s) lo support an orderly, or conltrolled, shutdown and
cooldown of the reactor following design basls events.

Containment Isolation

Fail to Open (FTO) failure mode: Since the frequency with which the AFA pump is needed to mitigate a
non-seismic event (estimated as 2.7E-4/yr in Appendix A) is much greater than the ) frequency with which
the AFA pump is needed to mitigate a selsmic event (estimated as 7.7E-6/yr in Appendux A), the risk
importance of the AFA pump and associated valves Is driven by non-seismic evens,

AFW Turbine Trip And Throltle Valve

To actas a trip valve during normal operation for the A-train pump
turbine drive and to provide sufficient flow to the operable steam
generator(s) to support an ordely, or controlled, shutdown and
cooldown of the réactor following design basls events.

Fail to Remain Open (FTRO) failure moda: Since the frequency with which the AFA pump is needed to
mitigate a non-seismic event (estimated as 2.7E-4/yr in Appendix A) Is much greater than the frequency
with which the AFA pump is needed to mitigate a seismic event (estimated as 7.7E-6/yr in Appendix A),
the risk importance of the AFA pump and associated valves is driven by non-seismic events. |

=z

Main Steam Supply to AFW PP A (Manual Valve)

" |AFA-PO1 CST Suction {(Manual Valves)

AFA-PO1 Discharge (Manual Valve)

Fail to Remain Open (FTRO) failure mode: Since the freqiency with which the AFA pump is needed to
miligate a non-selsmic event (estimated as 2.7E-4/yr in Appendix A) Is much greater than the frequency
with which the AFA pump Is needed to mitigate a selsmic event (estimated as 7.7E-6/yr In Appendix A),
the risk importance of the AFA pump and associatod valves is driven by non-seismic events.

AFB-P01 CST Suction (Manual Valves)

AFB-PO1 Discharge (Manual Valve)

Faxl to Open (FTO) failure mode Since lhe frequency with whleh the AFB pump is needed to mnbgate a
non-seismic event (estimated as 8. SE-dfyrin Appendix A) Is much greater than the {requency with which
the AFB pump Is needed to mitigate a seismic event (estimated as 8.2E-6/yr in Appendix A), the risk
!mportance of the AFB pump and associated valves is driven by non-selsmlc events,

AFN-PO1 Suctxon (Manual Valve)
AFN-PO1 Discharge Manual Valve

-~

The AFN pump is located in the turbine building and is not selsmically qualified and therefore cannot be
relied upon to operate following a seismic aevent. Even If it were assumad 1o bo capable to withstand a
major seismic event (e.g. - the SSE) the frequency with which it Is required to mitigate non-seismic
events (1.9E-4/yr) would be much greater than the frequency with which it would be required to mitigate
a selsmic Initiated event (<<1E-5/yr). Therefore the risk ranking for this valve should be based on its
importance to mitigating non-seismic events. ’
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Table 1A - Summary of Valve Selsmic Risk Slgmhcance Evaluatlon (All systems except Sl and CH which is addressed in Tables C2 and C3)
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AFN-VOtz L N |AFW PP AFN-PO1 Discharge Chk Fail to Open Faxlure mode - Smce the AFN pump is located in the Turbine buxldmg it cannot be rehed -
upon to operate following a ma;or seismic event (refer to AFN-V001 basis for additional rationale). 'l
To prevent reverse flow in the discharge side piping of the N-train }Fail to Close/ Prevent Reversé Flow < If the N pump discharge piping were to fail as a result of the seis-
pump and to provide sufficient flow 1o the steam generatos(s) for. mic event and the check valve were 1o fail to close unacceptable consequences would rasult if both
the control of reactor coolant temperature during nommal start-up, |FWiVs failed to close and both check valves in the seismic 1 piping were to fail, Tho probability of such a
) hot standby and shutdown oondmons, and for initial fill and scenario Is < 1E-9/yr so the seismic contnbutxon 10 the components risk significance Is negligible.
! makeup. )
* CTA-HVO04 | M Y .|AFN-PO1 Suction From Condensate Storage Tank if the AFN pump Is funning when the seismic avent occurs and the N traln p pmﬂ fails and bol_h CT-1and
"CTA-HV001 - CT-4 fail to closa there would be an uncontrolled loss of CST inventory from the break. The risk increase
from failure of either valve is negllgnble (BE-S/yr SSE frequency * 0.05 probability that N pump Is in'ser-|
vice at the time of the selsmic avant * 1.4E-3 probability that CT-4 fails). Howaver since standard design
practice of having these valves powered by separate electrtcal trains has been deviated fromin order to
allow greater AFN reliability, it is Judged that tho expon panel should consider this jact in delermining ie
- .. . : t‘T.i and CT.47 lnnldnn . . .
lcp Qvetgm: K R SN e el Maeve Tl . L 2,,:,@ ~ . = ", . : e = i
., CPA\UV2A -] ' L N |CTMT. Bldg Refueling Purge Sup. Duct Isolatxon Damper Al least one of the two series valves in each ot the 4 containment penelrauons would be required to
; CPB-UV3A . close following a seismic induced core damage event if a containment purge was in progress at the timej.
CPA-UV2B L N |CTMT Bidg Refueling Purge Exh. Duct isolation Damper of the seismic event. Since the frequency of a seismic induced core. damage event oocurnng with
vepsuvas b oLl ) - 7 containment purge in progress (<SE-8/yr) and since failures ot both valves would be required to get a
CP, a : - =——_1potential Largo Early Release, failure a single valve would result in-a LERF Increase of <5E-10 {Failufe ;
CPQ 3:,/52 L i N : CTMT Btdg Pwr. A°°' P"'9° Supr. Duct Iseletxon Damper .|of a single AOV. was estimated as 1. 5E-6mr from NUREG/CR-2770 page 52 wilth 18 month test).

- — - . — — Therefore LERF would not be significantly changed if one of these valves were to fail {Internal events
CPAUV4B | L | N |CTMT BldgPwr. Acc. Purge Exh. Duct isclation Damper |LERF is > 1E-6/y1). Only 4A4B,5A,58 are opencd at power and only-for'short. periods of time. tol:
CPB-UVSB - depressurize the containment therefore {given the low lrequency ofa seismic event with the{se valves
_ o ) , open estimated at less than 1E-6) itis ]udged Howaever since these valves provxde aﬁarge direct flow

- . ] paihiiis recommended ihat the tost interval for thes* valves not be extended beyond 18 months )
CT Systemitf mfs - ‘”\M T -’%’o‘e?’e:*?;‘k‘- P R R R R A s B onb A ki AT |
CTA-V016. | M | N |CdnsTransfer.Pump Discharge Chk Vv ;[These valves are not modeled in the intarnal events PRA, and only CTAV016 and crevozo impact the
CT8-V020 reliability of safety systems following. ‘a'selsmic event. However.CTA-V016 and CTA-V020 impacls the
CTA-V018 '] L N CST Pump to SFP (Manual Valves) "lavailabiiity of makeup to the EC, EW and DG Cooling Water. surge tanks, anditls cnncmvabte thal the
CTB-VO01S, . |selsmic event could result in some leakage from these systems (e.g. - see 41AL-1RK79 Alarm Wndow .
CTANO037 T | N |Fuel Pool Supply Tna Chk VIV from GT Pump —7C14A). Therefora itis recommended that the CT-16/ CT-20 stroke test interval not be extended beyond]’
. 18 months. T ,
CTA-V038

- CTA-VO15 Seo AFA.V006 ™ S -

-~ CTB-V0Oi4 Se0 AFB-V021 1 '

CTA-HV004 - * *--See AF Table : sy . -




Table mmary of Valve Seismic Risk Significance Evaluation .stems except Sl and CH which is addressed in Tables C2 anc.
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DFA-V012 L Y |DG FO. Transfer Pump stcharge Chk Viv These valves are teqmred to open (!or core damage mnligauon) during an extended Ioss of oﬁsute power
DFB-V019 with the GTG failed or unavailable, Although a large seismic avent could cause an extended loss of off-
site power and potentially fail the GTG, the frequency of such an event (approximately 8E-Slyr from
Appendix A) is much less than the frequency of an extended loss of offsite power as evaluated in the
PVNGS PRA (approximately 1E-3/yr; 0.078/yr * 0.0615 (3-hr ion-recovery probability) * 0.2 GTG failure
probability. Therefore it is appropriate to base the risk ranking for these valves on the PRA (Internal
events) importance. )
DGA-V066 L Y |Stant Air Dryer Discharge Check Valve Fail to Close - Since these check valves form the boundary between seismic category 1 piping and seis-
DGA-V067 mic calegory 3 piping, there Is potentially some incremental risk by extending the IST frequency. How-
DGB-V068 ever since there are 2 alr start recelvers per diesel, the DG fallure probability is only increased by 1.4E-3
DGB-V069 if the test frequency is extended to 6 years (CV-RC 5.4E-7Mr * 3 yoars * 0.1 assumed Bela), which
{(when combined with 8E-5, seismic initiating frequency) still indicates a FV and RAW ranking of Low.
Therelore these valves are ranked low for seismic risk, however if the test interval Is increased to three
years it is recommended that the test be staggered such that at least one valvé one each DG Is tested
every 3 years.
Fail to Open - As shown In Appendix A, the probability the DGs (and therefore these valves) are required
to operale in order to mitigate a non-seismic event is much greater than the probability that they are
required to miligate a seismic event. Therefore the risk importance of these valves (for this mode) should
be based upon thelrimportance to the internal events PRA (which Is minimal due to redundancy and due
to the fact that these valves get tested during DG test starts).
DGA-V317 L Y |DG Jkt Wir Circ Pump Discharge These components were ranked high risk in Reference 1. As shown in Appendix A, the probability that
DGB-V417 the DGs are required to oparate in order to miligate a non-selsmic event Is much greater thaq the proba-
DGA-V318 L Y |JktWir Hir Discharge bility that they are required to miligate a selsmic initiated event. Therefore it Is appropriate to base the
DGB-V418 risk ranking for these valves on the PRA (Intemal evenls) importance,
DGA-V510 L Y |Check Valve for Turbo LO Filters
DGB-V610
DGA-V520 L Y |DG FO Sply HDR Chk Viv
DGB-V620
DGA-V355 L Y |Spring Loaded Chk Valve at L.O. PP
DGB-V455
DGA-V364 L Y |DGL.O. Circ Htr
DGB-V464 ) ) , .
DGA-V332 L Y |DG F.O. Suction. Stmr Discharge Chk Valve The probability that the DG is required to mitigate a non-seismic Is much greater than the probability that
DGB-V432 . it Is required to mitigate a non-seismic event (Appendix A), Thérefore it is approprate to base the risk
ranking for these valves on the PRA (Inlernal events) importance.
DGA-V396 L Y |DG Start Air Chk Viv The probability that the DG is required to mitigate a non-seismic is much greater than the probability that
DGA-V397 it Is required to mitigate a non-seismic event (Appendix A). Therelore it Is appropriate to base the risk
DGB-V496 ranking for these valves on the PRA (Internal events) importance.
DGB-V497
13-NS-C28 December 6, 1996
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DGA-V523 L Y |DG Turbo Air Discharge To Start Alr Chk Viv The probability that the DG is required to mitigate a non-seismic is much greater than the probability that
DGA-V524 it is required to mitigate a non-seismic event (Appendix A). Therefore it is appropriate to base the risk
DGB-V623 ranking for these valves on the PRA (Intemal events) importance.

DGB-V624 . )

DGA-UV3 L Y |DG Start Air Control Valve The probability that the DG is required to mitigate a non-seismic is much greater than the probability that
DGB-UV4 itis required to mitigate a non-seismic event (Appendix A). Therefore It is appropriate to base the risk
DGA-UV5S ranking for these valves on the PRA (Intemal events) importance.

DGB-UVE .

DGA-UV?

DGB-UV8

DGA-UV9

DGB-UV10

DGA-UVI1

DGB-UVi2

DGA-UV1S

DGB-UV16

DGA-PSVS L Y" |DG Start AirRec Press Safety Vaive Tho probability ihat the DG is required 1o mitigate a non-seismic Is much greater than the probability that
DGB.PSVE it is required to mitigate a non-seismic event (Appendix A). Therefore it is appropriale o base the risk
DGA-PSV7 ranking for these valves on the PRA (Internal evenls) importanco.

DGB-PSVE | | | h e

BW.Systemi-¢ei¢ S, D B S 3 e S o LR T
DWE-V061 L N |Containment Isolation - System Is not required in order to mitigate a seismic Initiated event (such as loss of offsite power or small
DWE-V062 LOCA, therefore it Is low risk significant for seismic events. Valves are locked closed during nfrmai )

o operation such that non-selsmic piping Is not a concem. }

EC System:-- -2 B T T AP+ S I T P I e LA e , R D S S R DA ek Yt
ECA-PSV75 L Y |Expansion Tank Pressure Relief Valves The frequency with which a particular EC train is required In order to miligate a selsmically initiated event
ECB-PSV76 is much less than the frequency with which it would be required to mitigate a non-seismically initiaied

R, To prevent sysiem over-pressuﬁ'zaiion in case of volume avent (r‘\ppt‘:l‘ldix A} Therelore it is GPVW)‘"—’M:U to base the risk "a'nkj'n'g for these valves on the PRA
expansion. (Intemna! events) importance. (Also as noted in Reference 1, these relief valves are not required to oper-
ato fo allow system funclion to be achieved, they only must not spuriousiy aciuate at sysiem operating
ST . pressures and this function Is tested during frequent system operational runs).
ECA-PSVI5 L Y _|ESF Switchgear Room Essential ACUs (Cooling Coil) Prassure | The frequency with which a particular EC train Is required In order o mitigate a seismically initiated event
ECB-PSV96 Relief Valves is much less than the frequency with which it would be required to mitigate a non-seismically initiated
s i e event {Appendix A). Therefore it Is appropriate to base the risk ranking for these valvesonthe PRAL . ...
To pravent system over-prassurization in case complete/partial | (Intemal events) importance. (Also as noted in Reference 1, these relief valves are not required to oper-
plugging of tubes or Inadvertent closure of isolation valve. ate to allow system function to be achieved, they only must not spuriously actuate at system operating
pressures and this function is tested during frequent system operational runs). :

13-NS-C28 e ?n




Table 1 mmary of Valve Seismic Risk Significance Evaluation ( tems except Sl and CH which is addressed in Tables C2 a d‘
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ECA. PSV97 L Y |Control Room Complex Essenual Alr Fltrann Umts (Coohng The lrequency wuh whicha pamcular EC tram is required in order fo mmgate a selsmlcatly mmated evem
ECB-PSV48 Coil) Prassure Relief Valves is much less than the frequency with which it would be required to mitigate a non-seismically initiated
event (Appendix A). Therelore it Is appropriate to base the risk ranking for these valves on the PRA
To prevent system over-pressurization in case complete/partial  {(Intemnal events) importance. (Also as noted in Reference 1, these relief valves are not required to oper-
plugging of tubes or Inadvertent closure of isolation valve. ate to allow system function to be achieved, they only must not spuriously actuate at system operating
i pressures and this function is tested during frequent system operational runs).
ECA-PSV99 L Y |Electrical Penetration Room Alr Cooling Units (Cooling Coif) The frequency with which a particular EC train Is required in order to miligate a seismically initiated event
ECB-PSV100 Pressure Relief Valves Is much less than the frequency with which it would be required to mitigale a non-seismically initiated
event (Appendix A). Therefore it Is appropriate to base the risk ranking for these valves on the PRA
To prevent system over-pressurization in case plugging of tubes |(Intemnal events) importance. (Also as noted in Reference 1, these relief valves are not required to oper-
or inadvertent closure of solation valve. ate to allow system function to be achieved, thay only must not spuriously actuate at system operating
) .. |pressures and this function is tested during frequent system operational runs).
ECA-PSV101 L Y ECW Pump Room Alr Cooling Units (Cooling Coil) Pressure The frequency with which a particular EC train Is required in order 1o mitigato a seismically initiated event
ECB-PSV102 Relief Valves Is much less than the frequency with which it would be required to mitigate a non-seismically initiated
event (Appendix A). Therefore it is appropriate to base the risk ranking for theso valves on the PRA
To prevent system over-pressurizalion in case plugging of tubes [(Intemal events) importance. (Also as noted in Reference 1, these relief valves are not required to oper-
) or inadvertent closure of isolation valve. ate to allow system function to be achieved, they only must not spuriously actuate at system operating
o pressures and this function is tested during frequent system operational runs),
ECA-PSV103 L Y |CS Pump Room Air Cooling Units (Cooling Coil) Pressure Relief |The frequency with which a particular EC traln is required In order to mitigate a seismically initiated event
ECB-PSV104 Valves is much less than the frequency with which it would be required to mitigate a non-seismically initiated
event (Appendix A). Therefore it Is appropriate to base the risk ranking for these valves on the PRA
To prevent system over-pressurization In case plugging of tubes [(Intemal events) Importance. {Also as noted in Réference 1, these relief valves are not required to oper-
) or inadvertent closure of isolation valve. ate to allow system function to be achieved, they only must not spuriously actuate at systen‘ operating
pressures and this function is tested during frequent system operational runs).
ECA-PSV105 L Y [HPSI Pump Room Alr Cooling Units (Cooling Coil) Pressure The frequency with which a particular EC traln is required in order to mitigate a seismically initiated event
ECB-PSV106 Relief Valves is much fess than the frequency with vhich it would be required to mitigate a non-selsmically initiated
event (Appendix A). Therefore it Is appropriate to base the risk ranking for these valves on the PRA
To prevent system over-pressurization In case plugging of tubes |(Internal events) Importance. (Also as noted in Reference 1, thase relief valves are not required to oper-
or Inadvertent closure of isolation valve. ate to allow system function to be achieved, they only must not spuriously actuato at system operating
) ) prassuros and this function Is tested during frequent system operational runs).
ECA-PSV107 L Y ILPSI Pump Room Air Cooling Units (Cooling Coil) Pressure The frequency with which a particular EC train Is requited In order to mitigate a seismicatly initiated event
ECB-PSV108 Relief Valves. Is much less than the frequency with which it would be required to mitigate a non-selsmically initiated
avent (Appendix A). Therefore it Is appropriate to base the risk ranking for these valves on the PRA
To prevent system over-pressurization in case plugging of tubes |(internal events) Importance. {Also as noted in Reference 1, these relief valves are not required to oper-
or inadvertent closure of isolation valve. ate to allow system function to be achleved, they only must not spuriously actuate at system operating
. ) pressures and this function is tested during frequent system operational runs).
ECB-PSV109 L Y JAuxiliary Feed Water Pump Room Air Cooling Units (Cooling The frequency with which a particular EC train is required in order to mitigate a seismically initiated event
ECA-PSV117 Coll) Pressure Relief Valves is much less than the frequency with which it would be required o mitigate a non-seismically Initiated
event (Appendix A). Therefore it Is appropriate to base the risk ranking for these valves on the PRA
To prevent system over-préssurization in case plugging of tubes |(Intemal avents) Importance. (Also as noted in Relerence 1, these relief valves are not required to oper-
or inadvertent closure of Isolation valve. ate to allow system function to be achieved, they only must not spuriously actuate at system operating
pressures and this function is tested during frequent system operational runs),
13-NS-C28 December 6, 1996
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Table 1A' - Summary of Valve Seismic Risk Significance Evaluation (All systems exdépt Sl and CH which Is addressed in Tables C2 and C3)
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ECB-PSV120 L Y |0C Equipment Room Alr Cooling Units (Cooling Coils) Pressure | The frequency withwhich a particular EC traln is required in order to mitigate a seismically Initiated event
ECA-PSV121 Relief Valves is much less than the frequency with which it would be required to mitigate_a non-seismically initiated
: o ) o event (Appendix A). Therefore It is appropriate to base the risk ranking for these valves on the PRA

To prevent system over-pressurization in case plugging of tubes .}(Internal events) importance. (Also as noted in Referenco 1, these relief valves afe not required to oper-
or inadvertent closure of isolation valve ate to allow system function to be achieved, they only must not spuriously actuate at system operating
| . . pressures and this function s tested during frequent system operational runs).

EW Sy R O T, e RNy O L AR SR (T A s T
EWA-UV065 L Y INC Cross-tie Valve. -~ " |These valves would be needed to supply ECW to portions of the NCW system following a loss of plant

| EWA-UV145 7 cooling water of a 1oss of nuclear cooling water pumps. Howaver tha NC system s notsefsmiccategory

: To allow EW water irain A to supply cooling fo portions of the NC |1, therefore ECW cannot be relied upon for this purposa following a major selsmic event. Regardless the

system. B frequency of a loss of plant cooling water or a loss of nuclear cooling water due to other causes Is much
" |greater than the frequency of a selsmically caused loss of plant cooling water-or nucloar cooling water. -
— ~ |Tho major selsmic safety significance of these valves would ba to closo i they ware Initially open whena
major selsmic event occurred requiring isolation to conserve EW inventory.-Due to the low probability of
: B " |this scenatio, and the fact that it wouid alfect only ono train of ECW and-conly if the valves ware to fail tol.
- _ _ |close, and the fact that the HPSI A and AFW A pumps only havo moderate dependence on cooling, the
seismic. fisk significance Is ranked low, In the event EW-65 and EW-145 ware open at the time oi the
- - lselsmic event, EW-65 and EW-145 would be required lo closed. Although the risk significance of these
_ _ |valves was shown to bo low since the valves are normally maintained closed in moda 1, this presup-
) ' o poses that the valves will be maintained closed with infrequent exceptions lasting iess than 72 hours.

EWA-PSV47 L Y |SDC HX Safelios, EW Service Waler Salelies, EW HX Salelies, |The frequency with which a particular EW train is required In order-{o mitigate- a-selsmically initiated
A+-EWB-PSV4S : EW Sirge Tank-Safeties- _|avent is much lass than the frequency with which it would be required to mitigate a non-seismically initi-|

EWA-PSV61 | ated event (Appendix A). Therefore It is appropriate to base the risk ranking for these valves on the PRA

'EWB-PSV62, (Internal events) importance. (Also as noted in Referenca 1, these relief valves are not required to opér-
EWA-PSV79 ate 1o allow system. (uoqﬁ,qh,lgbé achieved, they only must not spuriously actuate at sYstem]operating -
, EWB-PSV80 pressures and this function Is tested during periodic system operational runs). :
EWA-PSV103 BN .

EWB:PSV104

EWA-PSV105 o T T T -

EWB-PSV106 . ] o — AN - -
TEWAHCVAT - L N EW.to SOCHX Manual Service Valves, EW Pump Suction.and These. valves are nomally open manual valves which are not required to change position for accident-
. EWB-HCV42 “Header Isolation Valves, EW HX Inlet Isolation, EW to Essential mitigation. Therefore they are low risk significant. (Pericdic cycling of these valves would not significantly

‘EWA-HCV53 Chiller Inlet Isolation, EW to Essential Chiller Outlet “dacrease Selsmic risk, since they are already highly reliable componeiits which are tested by system
- EWB-HCVS54 : _operational and test demands which verity flow through the valves not by cycling the valve.

 EWAHCV00S
CEWAHOVIZS T

EWA-HCVO71
- EWB-HCV072 -

EWA-VO021: )
" EWB-V043 -
- EWAV022 .

EWB-V044 )
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FPE-V089 L Y ]Containment Isolation A seismic event would not reasonably be expecled to result in a fire Inside containment that would
FPE-V090 threaten any equipment relied upon for event mitigation.

GA System: .7 L MESERR BT WRenil O - - Bel e T et A TR SR Tanen S mle e n
GAE-V011 L Y [High Pressure N2 Containment Isolation Valves Neither of these valves would be required to operate In order to achieve event mitigation for any event

GAA.UVi which would potentially be caused by a selsmic event (such as a loss of offsite power or a small LOCA).
. If the valves are maintained closed except to add Nitrogen pressure to the SiTs, then the stroke test for
both valves could be extended to 6 years. Extending the Appendix J leak test could result In some
increased leakage but PRAs (NUREG-1493) have shown minimal risk impact and could be allowed if a
) . NUREG-1493 type analysis s done o support the extension.
GAE-V015 M Y |Low Pressure N2 Sply to RDT (Containment Isolation) Valves | Neither of these valves would be required to operate in order to achieve event mitigation for any event
GAA-UV2 which would potentially be caused by a seismic avent (such as a loss of offsito power or a small LOCA).
However since the piping is nonseismic and GA-UV002 is normally open it Is recommended (per the
discussion in Appendix A.3) that the stroke test of these valves not be extended beyond 18 months.
Extending the Appendix J leak test could result in some Increasod leakago but PRAs (NUREG-1493)
have shown minimal risk impact and could be allowed if a NUREG-1493 type analysis is dona to support
the extension.

GR System: T ' R R A R NN T T
GRA-UV1 L N |RDT/Gas Surge Header- CTMT Isolation Neither of these valves would ba required to operale in order to achieve event mitigation for any event
GRB-UvV2 which would potentially be caused by a selsmic event (such as a loss of offsite power or a small LOCA).

GR-1 and GR-2 would be required to close/remaln closed following a seismically Induced cqre damage
event to minimize the radionuclide release from containment. However, considering the fow l_equency of
a selsmically induced core damage event, and both the check valve and the solenoid valve UV-2 not
closing itis clear that the baseline PVNGS IPE frequency of 4.0E-8/yr (PVNGS IPE, Page 11-170) is not
significantly Increased if the lest interval is Increased to 6 years. However it is recommended that the
overall impact on the probability of core damage with conlainment isolation failure be performed
{considering both internal and selsmic events) before extending the stroke closed test frequency on GR-
2 and GR-15 beyond 18 months. Extending the Appendix J leak test could result in some increased
leakage but PRAs (NUREG-1493) have shown minimal risk mpact.

HC Systom: . owyia. - {3 - padINTTe g™ ¢ Gz Tl S, ; VUNIRTLA AN Ot SR N Y ARt e dang ’
HCB-UV44 L N |RU-1 CTMT Isol Solenoid Valves None of these vaives would be required to operate in order to achieve event mitigation for any event
HCA-UV45 N which would potentially be caused by a selsmic event (such as a loss of offsile power or a small LOCA).
HCA-UV46 Nor is there any significant impact on the probability of an uncontrolled release since system piping is
HCB-UV47 ) ) _ |seismic category 1. } B

HP Systom: -+ ik WRVBRS DS e SBAC AR, SR, IEEWTS T R s e N e L
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Table 1A - Summary of Valve Seismic Risk Significance Evaluation (All'systems except Sl and CH which is'addressed in Tables C2 and C3)
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HPA-V002 L N |CTMT H2 Cntdl Rtn Line Chk Valve h None of these valves would be required to operate in order to achieve event mitigation for any event
HPB-V004 . which would potentially be caused by a seismic event (such as a loss of offsite power or a smalt LOCA).
HPA-HV7A L N _[CTMT Post-LOCA H2 Monitor Inlet Sol Valve Also since the Hydrogen Analyzer, Hydrogen Recombiners and Attached piping is calegory 1 and the
HPB-HVSA piping is normally isolated the frequency of a uncontrolled release would not be increased, if the test fre-|’
X - - . - =quency were extended. There would be some impact on the refiability to the Hydrogen analyzers-and
:ggm//.leg L N |CTMT Post-LOCA H2 Monitor Outlet Sol Valve Hydrogen Recombiners which should be considered prior to extending the test interval.
HPA-UV1. L N |CTMT H2 Control Upstream Supply Isolation ’ None of these valves would be required to operate in order to achieve event mitigation for.any event|
HPB-UV2 which would potentially be ‘c—auéed,by a selsmic event {such as a loss of offsite power or a small LOCA).
HPA-UV3 L N_ICTMT H2 Contro! Downstream Supply lsolation Also since the Hydrogen Analyzer, Hydrogen Recombiners and Attached piping is category 1 and the{-
HPB-UV4 ‘ piping is normally isolaied the frequency of a uncontrolled release would not be increased, if the test fre-|°
- - - quency were extended. Thero would bo some impact on the reliabllity to the Hydrogen analyzers and
:gggzi * N OTMT H Control Rotum [solation Hydrogen Retombiners which should be considered prior to oxtending the test Interval.
HPA-UV23 U | W [CTMT H2 Roturm Isolalion from PASS — i
HPA-UV24 L N ICTMT H2 Supply Isolation to PASS
IASystemi. . .m0 | 3R - . n o ] i T o g L re e . Do e
1AE-V021 L Y |CTMT Isolation Alr Supply Check Valve ~ Neither of these valves would be required to operate in order to achieve event mitigation for any eveni|
CAASUVZ T M| JCTNTMT isolation inst Alr iselation (SOV) -~~~ e which would potentially be caused by a seismic event (such as a loss of offsita power or a smail LOCA)L. . . .
However, as shown in Appendix A, extending the test intarval of these valves could affect the frequency
of a cora damage event with failure of contalnment isolation (if all non selsmic category 1 piping is
T o e - assumed to rupture due to-the seismic event), Therefore it Is recommended that the stroke fest on 1AA-|
: S UV2 remain at every 18 months). q |
1AE-V072 L Y [Service Air CTMT Isol West PPR Neither of these valves would be required to operate in order to achleve event mitigation for-any event ‘
IAE-V073 T - T which would potentially be caused by a seismic event (such-as a loss-of offsite power or a small LOCA).
e Also since V072 is locked closed (per 73DP-9XI01) there is no significant potential for a breach of ‘
: i containment via this line, T ‘
NCSystam: L. " addh oo - Biedheo L e o o ooaR AL T M wh. hhr sal SRS il A8 o ‘
NCE-V118 L Y |Chk Valve in NCW supply to Containment (NCE-V118} None of these valves would be tequired {0 operate In order 1o achleve event mitigation for any even
NCB-UV401 M | Y |NCW Containmentlsolation MOV which would potentially be caused by a selsmic event (such as a loss of offsite power or a small LOCA). ‘
NCA-Uv402 M NCW Containment Isolation MOV However, as shown in appendix A, extending the test interval of thesa valves could affect the frequency ‘
NCB-UV403 M NCW Containment isolation MOV : of a core-damage event with-{ailure-of containment isclation (if all non selsmic calegory 1 piping is
S |assumed to rupture due to the selsmic event), Therefore it is recommended that the stroke test on the
- . NC containment isolation valves remainateveryi8months),.
NCA-PSV250 | L Y |Fuel Pool HT EXANCWSRelief =~ |Neither of these valves would be required to operaio in-order to-achleve avent mitigationfor-any-eveaty -t
NCB-PSV251 : - which would potentially ba causad by a seismic event (such as a loss of offsite power or a small LOCA).
PCSystem:, " »'& o RS 0 SRR RET. - L amERC T Tee AR R s N BB S S Gk o
PCE-V070 L. Fuel Pool Cleanup Suction CTMT Isol These valves are manual valves which are locked closed during normal power operations and are not
PCE-V071 required to operato to achieve event mitigation for any event which would potentialy be caused by a
PCE-V075 L . Fuel Pool Cleanup Rin CTMT isol seismic event {such as a loss of offsile power or a small LOCA). Extending the Appendix J leak test
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PCE-V076 could result in some increased leakage but PRAs (NUREG-1493) have shown minimal risk impact. . ‘
|
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Table ‘mmary of Valve Seismic Risk Significance Evaluation Ostems except Sl and CH which is addressed in Tables c2 an(.

Py s d ok ;f}» it z;,; , hffﬂ. T
] I g Sy
“iValve 1D \-g 18 Descnphon/Funcno ¥
:,5,{'\%&&’91‘5, & '_q_, -gf
PRI 8 6 N : |
PCN-VZJS L SFP to BAMP lsolation Valve Thls valve would not be requxted to operate in order to achleve evenl mmgahon for any event which
would potentially be caused by a selsmic event (such as a loss of offsite power or a small LOCA).
PCA-PSV35 L. Pressure Relief PC Hx Neither of these valves would be required to operate in order to achleve event mitigation for any event
PCB-PSV36 which would potentially be caused by a seismuc event (such as a loss of oﬂsite power or a small LOCA).
RD Systom: .55+ ¢ 3o & IR AT i a e ey T et L : VIO SR AR v T e, RS TR L de (VR e
RDA-UV23 L M ICTMT Isol Valve from Rad Sump Pumps The only required function of these valves !ouowing a seismic lnllIaled event vwould be to close to
RDB-UV24 achieve containment isolation. The effect on success of contalnment Isolation Is simitar to NC-402 and
NC-403 and therefore it is recommended that the test interval not be extended beyond 18 months on
these valves. Exlending the Appendix J leak test could result in some increased leakage but PRAs
(NUREG-1493) have shown minimal risk impact.
RDB-UV407 | Not | Y |CTMT Radwaste Sump Pumps Discharge for PASS The valve would not be required to operate to achieve event miligation nor for to achleve containment
Mod. isolation for any event which would be caused by a seismic event (such as loss of offsite power or a
LOCA) ) N
SP system * S, - R . . - R .
SPB-V012 L Y |Check Valve Discharge Side ESP Pump The frequency with which a particular SP traln is required in order to miligate a seismically initiated event
SPA-V041 Is much less than the frequency with which it would be required to mitigate a non-selsmically initiated
Pump Discharge Check Valve, event (Appendix A). Therelore it Is appropriale to base the risk ranking for these valves on the PRA
Flow/Pressure Control such that SP System operales at its (Intema! avents) importance.
designed pressure and flow,
SPA-HV49A L Y |SP Inlet Isol Valve The frequency with which a particular SP train is required in order to mitigate a seismically initiated event
SPB-HVS50A is much less than the frequency with which it would be required to miligate a non- selsmlcally initiated
Spray Header Valve ) event (Appendix A). Therefore it is appropriate 1o base the risk ranking for thase valves on the PRA
Normally open valves. Allow SP flow to spray nozzles for heat  {(Internal events) importance.
rejection to atmosphere.
SPA-Hv498 L Y |SP Inlet Spray By-pass The {requency with which a particular SP train Is required in order to mitigate a selsmically Initiated event
SPB-HV50B Spray Header Bypass Valve is much less than the frequency with which It would ba required {o mitigate a non-selsmically Initiated
HV-498/508 are normally closed; HV-508/49B may be opened |event (Appendix A). Therelore it Is appropriate to base the risk ranking for these valves on the PRA
(and HV-50A/49A closed) to bypass the spray nozzles (Internal events) importance.
SPE-HCV-207| L Y |Spray Pond Cross-Connect Neither of these valves would be required to operate to mitigate a seismically Initiated event such as a
SPE-HCV-208 Spray Pond Cross Tie Valves, loss of offsite power.
To provide isolation between spray ponds A and B when both SP
trains are operating. During single train operation, allows both
volumes of pond water to be available for long term cooling.
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SPA- PSV29 L Essenlxal Coolmg Wa!er Heat Exchanger Tube Slde Thermal None of these valves wou!d be required to operale in order to mitigate a selsmically initiated event such
SPB-PSV30 Relief as aloss of offsite power.
SPA-PSVI37'|" L X |Fuel Oil Cooler Thermal Relief R
SPB-PSV144 ) .
SPA-PSV139 L Y |Diesel Generator Jacket Water Cooler Thermal Relief
SPB-PSV142. ‘ . .

| SPB-PSV138 L Y |Lube Oil Cooler Thermal Relief g

'| SPA-PSV143 . ‘

| SPB-PSVi40 L Y |Alrintercooler Themmal Relief ) ' -

SPA-PSV141 ‘ . R -
(| SPA-HCV125 | L N [Diesel Generator Jacket Water and Lube Oit Cooler These valves aro locked open valves and are required to remain open (and unplugged) to allow sutfi-

‘| SPB-HCV126 Manual i$olation Valves. clent cooling to the DGs. Sulficient flo3w through theso valvos Is effectively tasted during DG testing and

' SPA-HCV-127 . ‘ ‘|no additional testing is warranted as a result of any seismic risk concerns.

‘| SPB-HCV128 Diesel Generator Jacket Water and Lube Oil Cooler

SPA-HCV1i33, Heai Exchanger isolation

‘| sPB-HCV134 '

+| SPA-HCV135

A SPBHCOVA3G |- e e

il SPA-HCV045.}....L N_|Essential Cooling Water Heat Exchanger Manual Isolation Valves|Low risk significant as valves are normally locked open and only closed for maintenance, The frequency

i] SPB-HCV046 with which a particular SP/EW traln Is required in order to mitigate a selsmically initiated event is much

)| SPA-HCV047 ; - S less than the frequency with which it would be required to mitigate a non-selsmically initiated event

:| SPB-HCV048 - R -|(Appendix A). Therelore it is appropriate to base the fisk ranking for these valves on the PF}A (Internal

: events) importance.

‘[SSSystem: e | AEMyZ . Meigha e, L RS

‘[ ssB-uv200 L Y |HotLeg Sampie CIMl isoi = - These valves are

| SSA-UvV203 . ) . of offsite power.

S§SB-UV201 L Y |Press Surge Sample CTMT Isol These valves are nol required to operate in order to mitigate a seismically initiated event such as a loss®
SSA-UV204 "{of offsite power. . .
$5B-UV202 L Y |{Press S/S Sample CTMT Isal - These valves are not required (o operate In order to miigate a seismically Initiated event such as a loss’

1 SSA-UV205 ) of offsite power.
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WCE-V039 L Y |Check Valve Intetto CT MT Isol at UOGO ] Ilitls conservalively assumed that all non-seismic piping laxls during the seismic eventthenthesevalves |~~~
WC8-UV61 M Y ICHWRetumCTMTIsol R areimportant fo malntain containment isolation following a selsmically Induced oore damage event(sea} . . . . .

“‘WCAUVE2 -1 M . : appendix A). Therefore it Is recommended that the stroke tests for the MOVs not be extended beyond 18

J WCB-UVE3 -} M Y INom CHW Sup GTMT lsol ) rfncﬁ>riuhs.
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SIA-V105 L N | Y |CS Pump suction manual valves These locked open MOVs are adequately tested by the quarterly pump test. Additional stroking of these
SIB-V104 valves would not significantly reduce seismic risk (since failure of these valves 10 fail to remain open is a small
contributor to overall core damage.
SIE-V113 L Y | Y |Discharge HPS! To Reactor Coolant Loops The frequency with which these valves are required to eulher open or remain closed in order to mitigate non-
SiE-V123 Containment isolation. Prevents reverse flow and  |seismically initiated events Is much greater than the frequency that they would be required to open or remain
SIE-V133 provides isolation during SDC operation. Opento  |closed in order to mitigate a seismically initiated event (See Appendix A). Therefore it is appropriate to base
SIE-V143 allow HPSI flow. the risk significance of these valves based on their importance to the intemal events PRA.
SIE-V114 L Y | Y |Discharge LPSI To Reactor Coolant Loops The frequency with which these valves are required to either open or remain closed in order to mitigate non-
SIE-V124 Containment Isolation. Prevents pressurization of {seismically Initiated events Is much greater than the {requency that they would be required to open or remain
SIE-V134 low pressure header during HPSI operation. Open |closed In order to mitigate a selsmically Initialed event {See Appendix A). Therefors It is appropriate to base
SIE-V144 to allow LPSI or SDC Flow. the risk significance of these valves based on their importance to the intemal events PRA.
SIA-V157 L Y | Y {Check Valve on Suction Side of CS Pump The frequency with which these valves are required to either open in order to mitigate non-selsmically
SiB-vV158 Prevent reverse flow during normat shutdown Initiated events is much greater than the frequency that they would be required to open or remain closed in
cooling or pump maintenance. Open to allow order to miligate a seismically Initiated event (See Appendix A). Therefore it is appropriate to base the risk
suction path for CS (low. significance of these valves based on thelr importance to the intemal events PRA.
SIA-V164 L Y | Y |CTMT Isol Check Valve at Pen U021 The frequency with which these valves are required to open In order to mitigate a non-seismically initiated
SIB-V165 Containment isolation. Prevent reverse drainage of |event is much greater than the frequency with which it is required to open to mitigate a seismically Initiated
conlainment spray header. Open to allow event (See Appendix A). Extending the Appendix J leak test could result in some Increased leakage but PRAs
containment spray flow. (NUREG-1493) have shown minimal risk impact.
S1A-V201 L Y | Y |LPSIPump 1 Suction Check Valve The frequency with which these valves are required to either open or remain closed in order to miYgate non-
SIB-V200 Prevent raversa flow during shutdown cooling and |seismically initiated events Is much greater than the frequency that they would be required to operl or remain
pump maintenance. Open to allow LPSI flow, closed in order to mitigate a selsmically Iniliated event (See Appendix A). Therefore it is appropriate to base
the risk significance of these valves based on thelrimportance to the internal events PRA. In order o support
SDC operation closure of this valve Is not required since the assoclated MOV Is closed and CH-305/306 also
i ) ‘ prevent back-flow to the RWT).
SIA-V2¢5 L Y | Y |Containment Recirculation Sump Screen The frequency with which these valves are required to either open or remain closed in order lo mitigate non-
S1B-v206 Prevent reverse flow of RWT to sump. Opento seismically Initiated events Is much gréater than the frequency that they would be required to open or remain
allow Sl flow from the containment sump. closed In order to mitigate a selsmically Initiatod event (See Appendix A). Therefore it is appropriate to base
: the risk significance of these valves based on their Importance to the intemal events PRA.
SIE-V215 L | Y | Y |SITank Discharge Check Valve The frequency with which these valves are required 1o either open or remaln closed in order to miUgate non-
SIE-V225 Isolate the SITs from the RCS when RCS pressure {selsmically Initiated events is much greater than the frequency that they would be required to open or remain
SIE-V235 is above SIT pressure during heat-up, shutdown  |closed In order to mitigate a selsmically initiated event (See Appendix A). Therefore it is appropriate to base
SIE-V245 and normal operating conditions. Open to aliow SIT |the risk significance of these valves based on thelr importance to the intemnal events PRA.
) flow.
SIE-V217 L Y1Y Combmed ECCSISlT To Reactor Coolant The frequency with which these valves are required to either open or remain closed In order to mitigate non-
SIE-V227 Isolate the SIS from the RCS when RCS pressure is {seismically initiated events is much greater than the frequency that they would be required to open or remain
SIE-V237 above SIS pressure during heat-up, shutdown and |closed In order to mitigate a seismically initiated event (See Appendix A). Therefore it is appropriate to base
SIE-V247 normal operating conditions. Open to allow SIT, the risk significance of these valves based on their importance to the internal events PRA.
i LPSI, HPSI, and/or SDC flow.
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SIA-V470 L | N { Y [HPSIPumpmanualsuction These locked open manual valves are adequately tested by the quarterly pump test. Addmonal strokmg of
.S18-v402 o . these valves would not significantly reduce selsmic risk (since failure of these valves to fail to remain open is
] a small contributor to overall core damage. .
SIA-V404 | "L Y | Y |HPS!Pump Dnscharge Check Valve The frequency with which these valves are required to either open or remain closed in order to mitigate non-
$IB-V405. Prevent reverse flow during pump maintenance and sensmlcally Initiated events s much greater than the frequency that they ‘would bo tequxred to open or remain
check valve testing (via charging pumps). Opento |closed in order to mitigate a seismically Initiated event (See Appendix A), Therefofo itis appropriate to base
. affow HPSI fiow. . tha fisk significance of thase valves based on thelr importance to the'l internal events PRA.
SIA-V424 L Y | N [Check Valve on HPSI Recire ] The frequency with which these valves are required to either open or remain closed in order to mitigate non-
SIB-V426. . : Prevent reverse flow during LPS! and CS pump seismlcally Imliated events is much greater than the trequency that they would be requxred to open or remain
, ) tasting and shutdown cooling operation. (This closed in order to miligaie a seismicaily initiated eveni {See Appendix A). Therelore it Is appropiiato lo base
~ lassures double valva isolation of potential flow the risk significance of these valves based on their importance to the intemal events PRA. ~
paths to the RWT.) Open to provnde mini-flow
protection for the HPSI pumps. .
Jd  SIAV434 L Y1 Y |LPS!Pump 1 Discharge Check Valve The fraquency with which thase valvas are mnuimd lo either open or remain closed in order to mmgate non- {,
S1B-V446 Preventreverse flow during pump maintenance and seasmncally lmtlaled events Is much grealer lhan the frequency hat they would be required to open or remain
potential over-pressunzatxon due to translent closed in order to mmgate a seismically iniliated eveni {See Appendix A). Therelore itis appropriate to bass |
tharmal efggcgs Open to provide LPS! or shutdown lthe risk significanca of these valves based on thelr importance to the internal events PRA.
L . ~ |codling liow.
SIA-V435 L N | Y |LPSIPump Discharge " |The lrequency wilh which those valves are required 1o either Opén 'or're'm'aln cIosed in order to mmgale non-j
*- SIB-V447 ; seismically Initialed events Is much greater than the frequency that they would be required to.open or remain |
’ : closed in order to mitigate a seismically initiated event (See Append' x A). Therefora it is appropriate ‘o base
the risk significance of these valves based on their Importance to the intemnai ave )
have some Impact on SDC reliability; Howaver ‘since the CS pump can backup the LPSI oump for éDC and :
since normal shutdown operation checks the valve al an acceptable periodicity no ‘additional lestmg of this
. o valve Is requ:red 1o ensure acceptable SDC reliability). .
SIA-V451 L Y | Y ‘[Check Vaive on LPSI Recirc ’ ‘ The irequency with which ihese vaives are required {o aa'u"m. pe'- c.' remain closed in-order to mitigate pon- |,
SIB-v448 Pravent raversa flow during HPSI and CS pump seismically Initiated events Is much greater than the frequency tha théy would be required to open or remain
testing. Open'to provide mini-flow protection for the |closed in order to mmgato a seismically initiated event (See Appendix A).-T hereforo itls appropriate fo base
-JL.PSi pumps. the fisk significance of these valves basad on thelr Importance to th e inmtemalevenlsPRA.
SIE-V463 L Y | N ISITc RWT outboard isolation, . ’ Low Risk Significant as valva is normally dlosed, and Is not required to open to mitigate a seismically initiated
S .. L . event such as a small LOCA or a loss of offsite power,
1. SIA-V476 L N | Y |HPSIPump Discharge manual valves - The frequency with which these locked open valves are required to remain open ln orderto mlugale non-
possvarg || (seismilcally Initlated events Is much graaler than the frequency that thiey would ba required to open or remain |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, closed in order to mitigate a selsmically Initiated event (See Appendix A). Therefore itis appropriata to base
B . ] ~ thé risk significance of these valves based on thelr Importance 1o the intemal events PRA. S I
SI1A-V48S- L Y | N |CS Pump Discharge Check Valve " | The frequency with which these valves are required to open or remain closed in order to mitigate non- -
SiB-v4g4 : Pravent reverse flow during pump maintenance and | seismically initiated events is much grealer than the 1requgncy}h@t they would be required to open or remain
potential 9ver-pressunzauon due to transient closed In order to mitigate a sensmxcally initiated event (See Appendix'A). There!oro itis appropnate 10 base
' thermal effects. Open to allow CS pump fiow. the risk significance of these valves based on thelr importance to the- Internal events PRA. -
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SIA-V486 L Y | Y |Check Valve on CS Recirc The lrequency wnh whlch these valves are required to open or remain closed in order to nuligale non-
SiB-v487 Prevent reverse flow during LPS! and HPSI pump  [selsmically initiated events is much greater than the frequency that they would be required to open or remain
and shutdown cooling operations. Open to provide |closed in order to mitigate a selsmically initiated event (See Appendix A). Therefore it is appropriate to base
mini-flow protection for the CS Pumps. the risk significance of these valves based on theirimportance to the intemal events PRA.
SlA-V522 L Y | Y [HU Check Valve The frequency with which these valves are required to open or remaln closed in order to mitigate non-
SiB-V532 Prevent reverse flow during normal RC and seismically initiated events Is much greater than the Irequency that they would be required to open or remain
shutdown cooling operations. Open 1o allow hot leg |closed in order to mitigate a seismically Initiated event (See Appendix A). Therefore it is appropriate to base
injection flow. the risk significance of these valves based on their importance to the internal events PRA.
SIA-V523 L Y | Y [HU Check Valve The frequency with which these valves are required 1o open or remain closed in order to mitigate non-
SIB-v533 Prevent reverse flow during normal RC and seismically initiated events Is much greater than the frequency that they would be required o open or remain
shutdown cooling operations. Open to allow hot leg closed In order to mitigate a seismically initiated event (See Appendix A). Therelore it Is appropriate to base
injection flow. Containment Isolation. the risk significance of these valves based on their importance to the internal events'PRA.
SIE-V640 | L Y | Y |Discharge HPSI/LPSI Discharge to Reactor Coo!anl The frequency with which thesse valves are required to open or remain closed in order to mitigate non-
SIE-V541 Loop seismically initiated events is much greater than the frequency that they would be required to open or remain
SlE-V542 {Ctass boundary) Prevent reverse flow for SIS-RCS |closed in order to miligate a seismically initiated event (See Appendix A). Therefore it Is appropriate to base
SIE-V543 isolation. Open to provide HPS), LPSI and/or SDC [the risk significance of these valves based on their importance to the internal events PRA.
flow.
SlA-V957 L N | Y |HLlvalve The frequency with which these valves are required to open or remain open in order to mitigate non-selsmi-
S1B8-vas58 cally iniliated events Is much greater than the frequency that they would be required to open or remain closed
in order to mitigate a seismically Initiated event (See Appendix A). Therefore it is appropriate o base the risk
significance of these valves based on their importance to the intemal evenis PRA.
SIA-HV306 M Y Y |LPSIHdr Discharge Isol The frequency with which these valves are required to remain open in order 1o mitigate non-selspically initi-
S1B-HV307 ated events is much greater than the {requency that they would be required to open or remain closed in order
Throttled as necessary during SDC operation to to mitigate a seismically iniliated event (Seo Appendix A). Therefore it Is appropriate to base the risk signiti-
maintain RCS cooldown rates. cance of these valves based on their importanca to the intemal events PRA. Since closure of thesa valves is
- necessary to facilitate SDC operation it is recommended that the test frequency of these valves not be
extended beyond 18 months without additional justification (Appendix A.7).
SIA-HV604 L Y { Y |HPSILong Term Recire Isol ‘ The frequency with which these valves are required to open or remaln closed In order to mitigate non-seismi-
SIB-HV609 ' cally initiated eveénts Is much greater than the frequency that they would be required to open or remain closed
Open for Long Term Cooling. In order to mitigate a seismically initiated event (See Appendix A). Therefore it is appropriate to base the risk
significance of these valves based on their importance to the intemal events PRA.
SIC-HVa21 L Y | Y |HPSILong Term Recirc Cntmt Isol The frequency with which these valves are required to open or remaln closed In otder to mitigate non-seisml-
SID-HV331 cally initiated events Is much greater than tha frequency that they would be required to open or ramain closed
Opened for hot leg injection during long term in order to mitigate a seismically iniliated event (See Appendix A). Therefore it Is appropriate to base the risk
recirculation, Containment Isolation. significance of these valves based on thelr importance to the intemal events PRA.
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SlA HV605 L Y | N |S1TanK Vent Atleast one ol two SIT valves on each SIT is required to open to eslabnsh SDC per 400?-92210 if the seis-
S!A-HV606 mic event were to result in an extended loss of offsite power. (However if necessary failure of both valves on
SIA-HV607 Open to allow SITs to be depressurized during cool-]a single SIT could be compensated by closing the SIT outlet valve). At least one valve Is tested per SIT per
SIA-HV608 downs. refueling outage which is sufficient to maintain adequate reliability. The frequency of requiring SDC (greater
SIB-HV613 than 0.027 per year just for SGTR in the intemal events PRA Is much greater than requiring SDC in response
S18-HV623 to a seismic even!, (approximately 8E-S/yr for selsmic event causing an extended loss of offsite power).
SiB-HVa833 Therelore it Is appropriate to base the importance of these valvas on their importance to the internal events
_SIB-HV643 PRA.
SIA-HV657 M 1 Y ] Y |SDCTemp Control These valves aﬂecl the rehabxmy of soc Therefore they ara ranked M for seismic risk and itis recommended
SIB-HV658 : that the test frequency not be extended beyond 18 months without additional fustification (Appendix A.7).
Throttled open for SDC initiation, .
SIA-HV683 L] N | Y |LPSIPumpisol The frequency with which these valves are required to remain open in order to mitigate non-seismically initi-
"SiB-HV692 ated events Is much greater ihan ihe frequency that they would bé required to open or remain closed in ordar
Close ta Initiata' SDC. to mitigate a seismically initiated event (See Appendix A). Therelore it Is appropriate lo base the risk signili-
cance of these valves based on-their importance to the internal events PRA. (Although these valves are
closed io facilitate SDC, failure of the valve to close would not prevent SDC oparation since there are chack
valves to prevent diversion of SDC tiow; Therefore normal shutdown operation [s sufficlent to maintain ade-
_|quate reliability of this valve relative to its seismic risk importance).
SIA-HV678 L [ N|Y|ISDCHEIsos " "|Thesevalves are normally open and only required to vemain open for CS function. As swchitls appropriatetoy -
SIB-HV679 - . rank these components based on their importanca to the Internal events PRA (see Appendix A). (Failure of
SIA-HV684 Throttle augment LPS! Train with CS pump flow.  |one or both of these valves to close on a train of SDC would not pravent SDC operation).
SIB-HV689 ‘ .
-S1A-HVE85 M Y | Y |LPSiCross Connect To SDCHE These valves are required to open to align the LPSI pumps 1o the SDC HX. Since lhls valve Is used to provide
SIB-HV694 the primary SDC path and SDC reliability affects seismic nsk (Appendix A.7), it is recommended that the IST
: Open toinitiate SDC. test for these valves not be extended beyond 1 year without additional justification.
SIA-HV686 M Y ‘| Y |SDCHXto RCS Supply These valves are required to open o align SDC. They are raled as Madium Risk based on the discussionin
S18-HVE08 Appendix A.7.
Open to Initiate SDC.
SIA-HV687 L N | Y |CSIsol from spray header The valve is normally open and although it is closed to establish SDG, faiiure of the vaive to ciose would no
SIB-HV6S5 prevent tha affected SDC train from operating. Operation of tha valve from normal shutdown operation Is
Closed {or initiation of SDC. sufficient to maintain SDC sersmlc risk at acceptablo levels.
' SIA-HV688 L Y | N |SDCHE ABypass The valve is nommally closed ‘and is not required to open o mitigale any event which would be caused by a’
CSIB-HVE93 | ] |Opento assure CS fiow capability down to 200F {seismic event such as a loss of offsite power or small LOCA. : S
A1 ldurng Shutdown Cooling. i
... SIA-HVE91 M Y | Y [Shutdown Cooling Warm-up Bypass Ctmt Isol These valves are operated lor suocesslul SDC They are rated as Medlum Rxsk based on the discussion in
S18-HV690 Opened for SDC initiation. wi Appendrx AT,
s Containment Iselatien.- - - -— — - e
SIA-HVE98 L Y | Y HPSIPump Cold Leg Injection Isolation The frequency with which these valves are requlred to dose or remain open In order lo mmgate non~sersml
SIB-HV699 Required to equalize hot leg end cold leg flow cally iniliated events is much greater than the frequency tha thay would ba required to open or remain closed
e foifowing (some) LOCAs, - inorder to mitigate-a seismically iniliated event {(See Appendix A). Tharefote It is appropriate to base the risk
- e sngmr icance of lhese valves based on their importance to the intemal events PRA.
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SlB-UV322 L YN Hol Leg ln] Chk Valve Leakoﬂ lsol Low Rxsk Sugmﬁcant as valve is not reqmred fo operate lo miugale an event wh!ch would be expected to result
S1B-UV332 Open to allow drain off of RCS leakage to RDT from a seismic event such as a loss of offsite power or a small LOCA.
accumulating past first Sl header check valve. )
SIB-UV61t L Y SIT Fill and Drain Isol Valves are normally closed and are not required to operate in order to mitigate an event which would be
SIB-UV621 Open to allow filling and draining of SIT liquid water |caused by a selsmic event such as a loss of offsite power or small LOCA.
SIB-UV63t1 inventory.
SIB-UV641 Closed to assure SIT Integrity assuming of LOCA
during SIT fill & drain,

SIA-UVE34 M Y | Y |SIT Tank Isol Discharge Medium risk as valves are required to be closed in order to establish SDC (Appendix A.7).
SIA-UV644
SIB-UV614
S1B-UV624 :
SIA-UV635 L Y | Y |LPS1Discharge Hdr Cimt Isol Viv The frequoncy with which these valves are required to open or remalin closed In order lo mitigate non-seismi-
SIA-UVE45 Throttled open for SDCS warm-up during SDC cally initiated events is much greater than the frequency that they would be required to open or romain closed
SIB-UV615 initiation. Open for LPSI LOCA fiow. in order to mitigate a seismically initiated event (See Appendix A). Therefore it Is appropriate to base the risk
S1B-UV625 Containment Isolation. significance of these valves based on thelr importance to the Internal events PRA,
SIAUV617 |~ L Y | Y |HPS! Discharge Hdr Ctmt Isol Viv The {requency with which these valves are required to open or remain closed in order to mitigate non-seismi-
SIB-UV616 Required to open on SIAS to provide S| path to the |cally Initiated events is much greater than the frequency that thay would be required to open or remain closed
SIA-UV627 RCS. Provide throttiing capability during injection  |in order to mitigate a selsmically initiated event (See Appendix A). Therefora it Is appropriate to base the risk
SIB-UV626 mode of operation and during long-term significance of these valves based on their importance to the intemal events PRA.
S1A-UV637 recirculation,
SIB-UV636 Containment Isolation. |
SIA-UV647 )
S1B-UV646 ) ]

. SIB-UV618 L Y | N |S!Loop Drain Valves are normally closed and are not required to operate in order to mitigate an event which would be
SIB-UV628 Allows drain off of RCS leakage to RDT caused by a seismic event such as a loss of offsite power or small LOCA. The frequency with which these
SIB-UV638 accumulating past first Sl header check valve. valves are required to close or remain closed In order to mitigate non-selsmically Initiated events is much
SIB-UV648 Close to assure SIT integrity for LOCA postulated ]greater than the frequency that they would be required to open or remalin closed In order to mitigate a seismi-

during bleed-off options. cally initiated event (See Appendix A). Therefore it is appropriate to base the risk significance of these valves
based on their importance to the internal events PRA.
SIA-UVG51 M Y | Y |Shutdown Cooling Suction Isol Viv These valves are operated for successful SDC. They are rated as Medium Risk based on the discussion in
S18-UV652 Appendix A.7.
Open to initiate SDC and/or LTOP. Close to Isolate
RCS from SIS. .
SIA-UV655 M Y | Y |Shutdown Cooling Suction Ctmt Isol Viv These valves are operated for successful SDC. They are rated as Madium Risk based on the discussion in
S1B-UV6S6 Appendix A.7.
SIC-UVES3 Open tonitiate SDC. Close to isolate RCS from )
SID-LUV654 S1S. Containment Isolation.
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-1 SIA-UV660 L Y | Y |Combined ECCS Recircto RWT The trequency wnh whrch these valves are required to close or remain open In order to mmgale non-seismi-
| siB-UVES59. ’ ‘|cally initiated events is much greater than the frequency that they would be required to close or remain open
Close on RAS to preclude flow of water to the RWT. |in order to mitigate a sersmrcally initiated event (See Appendix A). Therefore it is appropriate to base the risk
Close on initiation of shutdown cooling to preclude _ srgmr icance of these valves based on their importance to the Intemal events PRA. g
! q1 flow of water to the RWT. '
‘|  SIA-UV664 "L .Y '] Y. |CS Pump Recircto RWT The lrequency with which these valves are  required to close or remain open in order lo mitigate non-seismi-
*1 SIB-UV6ES ‘| cally initiated events is much greater than the frequency that they wouid bo required to ciose or remain opeﬁ
- IClose on RAS to preciude flow of water to the | RWT. lin order to mitigate a seismically initiated event (See Appendix A). Therefore itis appropriale to base'the nsk .
‘ i Close on initiation of shutdown cooling to preclude .|significance of these valves based on their importance to the internal events PRA. :
' " ._ ﬂow lothe RWT. i
: -S1A-UV666 - L Y | N JHPSI Pump Recirc to RWT. Isol *| The frequency with whxch lhese valves are requlred to close or remain opon In order fo mmgate non-: selsmr-
$18-UV6E67 cally initiated events is much greater than the frequency that they would be required to close ‘or remain open
: : ' Closs on RAS to pracluds flow of water to the BWT. lin order to mitigate a seismically Initiated event {Seo Appendix A). Therefora itis appropriate to base the dsk
‘ ‘ i} significance of these valves based on their lmponance to the lnternal events PRA.
ASIAUVERS 1 L1 Y | Y ILPSIPump Recrrc to RWT,Is,oI, T The frequency with which these valves are required to close or remain open in order to mitigate non-seismi:
S1B-UV668 .|Close on initiation of shutdown cooling. Note that |cally initiated events is much greater.than the frequency that they would be required 10 close of remain open
valverajsocloses on RAS even though L.PSIsare oftJin-orderto mntrgate a-selsmically Initiated event {Seo-Appendix A). Therefora itIs appropriate to base the nsk
o during redrculatron mode. This conservative design srgmf icance of these valves based on thelir lmportance to the Intemal evenls PM :
|eature precludes flow to the RWT if the LPS! fails ‘
Vil . - Tt TmT T o Tt TTTr T T T -~ ~ - ~
SIA-UVE72 - L 'Y | Y {CimtSpray Control Vlv Tha frequency with whnch these valves are requrred to open or remain closed In order to mitigate non-selsmi-
SIB-UV671 Opén on CSAS 1o provide containment spray. cally initiated events is much greater than the frequency that they ‘would be required o open or remain closed
S in order to mitigate a selsmically initiated event (See Appandix A). Therelors it s appropiiate to base the risk
- Containmant Isolation. significance of these valves based on their importance to the intemal evenls PRA.
SIA-UV673 ’ L Y | Y |Butterly Containment Sump Isolation *{The frequency with which these valves are required to open or remaln closed in order to mitigate non-seisrm
SIA-UVE74 Opens on RAS to provide sump recirculation, cally initiated eveils is miich greater than thé frequency that they would be required io open or remain closed
$IB-UVE75 Contalnment Isolation, in order to mitigate a seismically initiated event (Seo. Appendix A). Therefore it Is appropriate to base the fisk
SIB-UV676 . i significance of these valves based on their importance to the intemal events PRA.
SIA-UVE682 L Y | N |SIT Filt and Drain Hdr CTMT Isol Low Risk Significant as valves are normally closed and are not required to operale to miugate a seismic event
ST Open to alfow filling and drafning of SIT liquid water {sucha s-aloss of oifsite poweror a smaltLOCA. -~ - : ——
inventory. Close to assure SIT Integrity for LOCA
postulated during SIT fill and drain. ;
Containment isolation. : i
SIA-Uv708 M Y | N IRecirc Sump A for PASS PASS Piping is seismic ¢ cateoorv 3. and this valve is a containment Isolation Valve. Therefore itis”
Open to allow PASS operations. Close for reoommended that the fest mterval for this valve be malintained at less than or equal to 18 months,
Containment isofation,
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Table 1B - Summary of Sl Valve Se‘isk Significance Determination
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SIA-UV709 L Y HPSI Pump for PASS Low Risk Signifi cant as valves are normally closed and are not requued to operate to mmgale a selsmically
SIB-UV710 initiated event such as a loss of offsile power or a small LOCA
Open to allow PASS operations. Close on S!AS to
preclude diversion of SI minimum flow. )
SIA-PSV151 L Y | N JCTMT Recirc Sump Relief Low Risk Significant as valves are not required to operate to mitigate a seismically Initiated event such as a
SIB-PSV140 Open to provide system overpressure protection.  |loss of offsite power or a small LOCA
Containment Isolation, ) ) .
SIA-PSV150 L Y | N |PSV Fuel Pool Cig to EOT Low Risk Significant as valves are not required to operate to mitigate a seismically Initiated event such as a
SIB-PSV141 loss of offsite power or a small LOCA
Open to provida system ovarpressure protection, i
SIA-PSV161 L Y | N |PSVLPSIto Fuel Pool Clg Low Risk Significant as valves are nol required to operale to mitigate a seismically Initiated event such as a
SIA-PSV162 loss of offsite power or a small LOCA. (Normal shutdown operation Is sufficient to verify that valves do not
S18-PSV192 Open to provide system overpressure protection. |open at SDC operating pressures).
SIB-PSV193 ] .
SIA-PSV468 L Y | Y |PSVHPSIPumpLTC Low Risk Significant as valves are not required to operate to mitigate a seismically initiated event such as a
+ SIB-PSV166 loss of offsite power or a small LOCA
Open to provide system overpressure protection. ] )
SIA-PSV469 L Y | N |PSVSDC Low Risk Significant as valves are not required 10 operate to mitigate a seismically initiated event such as a
SIB-PSV169 loss of offsite power or a small LOCA
Open to provide system overpressure protection.
Containment Isolation. . l
SIA-PSV179 L "Y | N |Relief Pressure Shutdown Cooling Low Risk Significant as valves are not required to operate to mitigate a seismically initiated event such as a
SIB-PSV189 Open to provide system overpressure protection.  |loss of offsite power or a small LOCA.
Open to provide RCS LTOP.
Containment Isolation
SIA-PSV194 L Y | N |PSVSDC HE Outto EDT Low Risk Significant as valves are not required to operate to mitigate a seismically Initiated event such as a
SIB-PSV191 . loss of offsite power or a small LOCA. (Normal shutdown operation is sufficient to verify that valves do not
Open to provide system overpressure protection. {open at SDC operating pressures). ) )
SIE-PSV211 L Y | N |PSV SITank Low Risk Significant as valves are not required to operate to mitigate a selsmically initiated event suchas a
SIE-PSV221 ) loss of offsite power or a small LOCA.
SIE-PSV231 Open to provide system overpressure protection.
SIE-PSV241 )
SIA-PSV285 | L Y | N |PSV Recirc Therma! Relief Low Risk Significant as valves are not required to operate 1o mitigate a seismically Initiated event such as a
SiB-PSV286 * |loss of offsite power or a small LOCA.
Open to provide system overpressure protection.
SIA-PSV289 L Y | N }PSV SDC Recirc Thermal Relief Low Risk Significant as valves are not required to operate to miligate a seismically initiated event such as a
- SIB-PSV287 . loss of offsite power or a small LOCA.
{Open to provide system overpressure protection
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‘SlE-RSVZBS 1 L |"Y'] N |PSVS!IDrain Hdr to EDT l.ow Rxsk S|gmﬁcanl as valves are not required 10 operate to mmgate a seismically inmaled event such as a.
. ‘ loss p[offsﬂe powerora sr;naﬂ LQ(}A. '
: -{Open to provide system overpressure protection. . .
SIE-PSV407 L "} Y| N |SITFill and Drain Hdr Relief to EDT - Qutside Low Risk Significant as valves are not required to operale to mmgate a seismically initiated event such as a
‘ JcT™T loss of offsite power or a small LOCA.
SIA-PSV417 L v:ly Low Rsk Smmhcant as valves are not required to operate to mmqate a seism:cally lniuated eventsuchas a,
. SIB-PSV409 ) lioss of oﬂsnte power or a small LOCA.
) Open to provide system overpressure protection. L. ) .
" SIA-PSV439 i ¥ | N [PSV LPSi Therm Reisi to EDT ;| Low Risk Significant as valves are not required to operate to miligate a seism mically Initiated event SUCh asa
SIB-PSV449 ) ' “|loss of offsite power or a smalt LOCA. (Normal shutdown operation is sufficient 1o venly that valves do not
L :|Open to provide system overpressure protection.  |open at 'SDC operating pressures) ) L .
SIEPSV473 | L ' Y [N T|SIT Fill and Drain Hdr Refioi to RDT - inside CTMT [Low Risk Significant as valves aro not required {o oparals o miligals a seismically initiated gvent suchasa
' .lioss of offsite power or a small LOCA. ’
' Open to provide system overpressure proteclion. .
“SIE-PSVA74- | - L1 -¥- | -N--1PSV.S|-Drain to RDT - : Low Rssk s;gmfcant as valves are nox required to operate to mcugate a seismically iniliated event suchas a .
’ : loss of offsite power or a small LOCA.
"|Open to provide system overpressura protection.
Containmenl lsolatmn. . B
) : '
mic Risk Siamhcance Determlnatlon )
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) ,c,Hq-,vsos, - L 1Y | Refueting Water Tank And Safety Injection Pumps  |The trequency wnh which these valves are required to open or remain closed In order to mitigate non-
CHA-V306 seismically initiated events Is much greatar than the frequency’ that ihaywould be-required to-open-or
S remain closad in order to mitigate a seismically Initiated event (See. Appendix ‘A). Therefore it is
appropriate to'base the risk significance of these valves based on thelr lmponance to the intemal
events PRA. -
CHE-V429: M T YN unarg‘wg?umpﬁrﬁegemratwﬂearexc;nanger Valves required to reopen following the seismic event to ensure Auxiliary Pressurizer Spray” .
CHE-VM70. e Lino availability (See Appendix A7),
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CHE-V431 M Y | N |APSS Injection Check Va!ve Valve ranked as medium risk per Appendux A.7 asitls required to open lo estabhsh Auxxhary
Pressurizer Spray. (The valve is required to open to Initiate APS flow and has a failure probability of
less than 1E-3 based on current 18 month test and generic failure rates).
CHE-V435 M Y | N {Spring Cooled Regenerative Heat Exchanger Valve ranked as medium risk as failure of the valve could result in Inadequate back-pressute for
Charging Line To RC Loop 2A HV-239 Auxiliary Pressurizer spray (Appendix A.7).

CHB-HV203 M | Y | Y [Auxiliary Pressurizer Spray Valves Valves rankéd as medium risk valves. The accident sequence selsmically induced loss of offsite

CHA-HV205 power with both APSS valves failed with a 4.2E-6 failure rate (NUREG/CR-2770) and a Beta of 0.07
{rom PLG-0500 results In a sequence frequency Of 7.7E-8/yr which would Increase by a factor of four
if test frequency was extended to 6 years. Intangible factors for conservative ranking is industry

) experience with solénold valves and previous Issues with Auxiliary Pressurizer Spray reliability.

CHE-HV239 M Y Y |Close to Assure Flow to APS Situation is similar to APSS valves above. Failure of both valves to close could result in inadequate

CHE-PDV240 APSS flow. Situation Is marginal bil conservative ranking was selected based on intangible reasons
above,

CHB-HV530 L Y | Y |RWT Supply Valves to ECCS Trains The frequency with which these valves are required 10 close or remain open in order 10 mitigate non-

CHA-HV531 seismically Initiated events is much greater than the frequency that they would be required to close or
remain open In order to mitigate a seismically Initiated event (Seo Appendix A). Therefore it is appro-
priate to base the risk significance of these valves based on their importance 1o the Internal events
PRA.

CHE-HV536 H Y | N [lsolation For Refueling Water Tank Gravity Feed Line |Valve is High risk significant for seismic importance per discussion in Appendix A.7. If manual opera-

To Charging Pumps tion of the valve were considered, it could be argued that valves are medium risk. however due to the
deslrability of maintaining remote control of these valves, and previous charging pump problems with
gas binding the high ranking is judged appropriate.

CHN-UVS501 H Y | N |For Volume Control Tank Outlet Line Valve is High risk significant for selsmic importance per discussion in-Appendix A.7. If manual opera-
tion of the valve were consldered, it could be argued that valves are medium risk. however due to the
dasirability of maintaining remote control of these valves, and previous charging pump problems with

) gas binding the high ranking Is judged appropriate. .
"~ CHB-V327 M Y | N |Charging pump common isolation valves lrom Sl train | Conservatively assuming that the normal suction path via 536 is Inadequate due to dopletion of RWT
B suction line (normally closed valve) Inventory this valve would be required to open to maintain a suction source for the charging pumps
and APSS. since APSS availability is potentially affected, this valve was ranked as medium risk per
Appendix A.7.
CHAV177 L Y | N |Boric Acid Makeup Chack Valve to VCT Qutlet Since Boric Acid Makeup Pumps do not have power following a selsmically induced loss of offsite
power, the reliability of this valve negligibly impacts seismic sisk. )

"CHAV190 M Y | N |RWT to VCT Line Check Valve Valve Is medium risk to selsmic risk importance per discusslon in Appendnx A.7.Tho valve is required

to open to maintain the normal CH-536 RWT suction sourca to Auxiliary Pressurizer Spray. (Although
4, the alternate supply CHB-V327 could be manually aligned it Is highly desirable to maintain remote
conlrol of the charging pump suction in the first hours of tha loss of offsite power event to avoid gas
binding the charging pumps). Since failure of the valve could rosult in unavailability of APSS, the
valve was ranked as Medium risk.
13-NS-C28 December 6, 1996 Page 28 of 57



Table 1C - Summary of CH Valve Seismic Rlsk Slgnmcance Determination

b ‘W’ SR [ | %’x ety *%5“’ TR % .' st [ R SR A e R ,':5"“",% RES ,“ R ‘5
*wvﬁg@ licies) fing Téﬁ? % ‘Zj' w&‘w{. :‘) AP [t el ;é»}";‘" i ‘1«5}‘ ‘}% 3 \e‘;;%»”‘} Ll %“
£RValy ID sl .0 O 18bet e o Descri ! 10NS 5 AT | Agrpisle 50 3 dCommentsI‘Basis for Sersmtc Rlsk Ranking &
g?‘{;{»mu_g%\ < g ;.;OE”!E = 'ff" A v;_:;, % w :: '}:’3«,% “..3‘ wrd ; :p.“"x “ “;’lﬁ 2% Tf{“& by ‘,'gw‘\s 2;{? ‘»LW«';J~ sy *; .}:ét ﬂ BRI ED g
Bt e :}%g i SR R e N o T \f V‘" Y RN SR G TS
" wj;‘t $ (f250 5:8"; IEA 7 "3}3‘?." ]7 £ .Gw. n"’i’fsx ML P ’;:'.v"‘ t ‘?*;‘5 Ry ‘»!"}-‘t-ew o ::,, ,’.}f}‘i, {‘ !«7 3¢ 1'&% ,C_ % - 'a..-\tig%{{:e :‘éﬁ?érug-}ﬁ‘- 5
CHAV316 L Y [N Chargmg Pump suction lsolatlon valve These valves would not be expected to be required to operate to miligate a seismically initiated event
CHBV319 1. such asaloss of offsite’ power ora small LOCA.
CHEV322 , i .
CHAV328 L Y | N '|Charging Pump Discharge Check Valve " [These valves would not be expected to be required to operate lo mitigate a seismically imtnated event
CHBV331 such a s aloss of offsite power or a small LOCA.
CHEV334
CHAV75S5 L Y | N |Charging Pump Altemate suction isolation valve Low Rlsk Significance due to separate supplies to each charging pump. Failure of i vaive io ciose o
CHBV756 almn suction source from Sl does not disable other pumps.
CHEVZST | . ‘
CHEV433 L- | ¥ | N |ChargingLine to RCS T Low Risk Significance as Tunction of valve does not impact APSS and tunclsron ot the valve to open/
enmain anan la anntinienniahs tastad disidnn narmal nawar onaration
B . - . - 1GNNS V'lbll 1] \-VIIUIIUVUOI, ACIITU UUTINY SIVITIIG /UTTWE VP wiianvise .
CHAHVS24 {1 L Y I N Chammu line isolation Containment Isolation Valve  ]Low Risk Significance due to power disabled with valve in tho open position. and normal charging flow
. provides adequate verification thatthe valve isopen. | -
CHAPSV3IS | L | Y N Charging Pump Suction Pressure Relief Valve Low seismic risk significance as valves would not be required to operate to mitigate a seismicaily ini-
., CHBPSV318 tiated event such as a loss of offsite power or a small LOCA.
CHEPSV321 -
, CHAPCV326 L | YI|N hargmg Pump Drscharge Pressure Relief Valve Low seismic nsk srgmt‘ cance as valves would not be requrred to operate to miligate a sersmlcalty ini-
{-cHBPsvazs 1 T T {tated event suchasaloss of offsita power Ora smalLOCA, - - - - oo e
CHEPSV324 | . ) .
CHAUVS06 |° L Y |N Reactor Coolant Seal Bleed-off Containment Isolatron Low risk significance as lunctxon of valve does not |mpact APSS
CHBUV505 ) ) T |valve N T T T T T T I \
CHAUV5i6 ‘M Y | N |Letdownisolation Valvg == oo JAlthough mpxngrssersmtc category 1-and-unlikely teta:'due to-a seismic event the '-‘0-’!5‘-‘@-"9“’-‘“5 '-‘.!
CHBUV515 : vy -|abteakof this piping wilh failure of the letdown isolation valves is largo (potential core damage wi
CHBUVS23 |: containment bypass). Therefore it probably Is not-desirable to extend the test frequency of these
R - bl e e yalves beyond atelueting-outage, —— ————— — -—
CHAUVSED | L Y | N-|ReactorDrain Tank Outlet Isolation Valve . ... Associated piping is seismic calegory 1 therefore any rehabrhty based testing requirements are dnven
CHBUVS61 , by Internal events not selsmic events.
CHAUV580 | M Y | N |Reactor Makeup Water to RDT Containment Isolation [This Is a containment Isolation valve that Isolates non-seismic category 1 prping theretore it is recom-
B - | - {valve - - mendad that the-testinterval aetbeex'ende&beyond 18 months..
CHAUV715 M Y. | N |PASS Containment !solation Valve ... . . IPASSIs selsmiccategory 3 and this valve serves a containment lsolatxon function, Theretore itis rec-|,
. - ) ommended that the test interval not be extended beyond 18 months, g
CHBHV255 | L Y | N'|RCP SealInjection Containment Isolation Valve Charging/ Seal Injection piping Is selsmic category 1.therelore any risk based testxng reqmrements .
N IR B R aredrivenby!ntemaleventsnotselsmlcevents. — B ey TR -
_CHNV83s Lo LY LN RCE,Seal,ln]ection Supply Line Check Valva .~ Charging/ Seal Injection piping is seismic category 1 therefore any rellabtrty based testmg require-
L. . A ments are driven by Intemal events not seismic events.
- CHBUV924 | M | Y [N Letdown to PASS Isolation Vave =~ T *| This is a contalnment isolation valve which isolates non-selsmic ¢ category t plpmg Theretore itis rec-
B - T T R . ommended that the test interval not b extended 1o mora than every 18 months. . e
CHNPSV115 L Y | N VQTQUIIGLPIBSSQ@,BEW Valve - Valve is not required to operata lo mitigate a selsmically initiated event sucha s aloss of otfsnte power
- or a small LOCA.
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CHNPSV199 M Y |N Valve Rehef for Reactor Coolant Pump Containment Vaxve could be requnred to operale during an extended loss ol oﬂsute power. Therelore extendmg the
test interval of this valve may not be desirable without evaluating the effects of PSV failure on acci-
dent mitigation.

CHNPSV345 L Y | N [Intermediate Letdown Pressure Relief Valve These valves are much more likely to be required to operate to mitigats a non-seismically initiated

CHNPSV354 even! rather than a seismically initiated event. Therefore it is appropriate to rank their importance
based on their effects to the intemal events PRA.

CHNPSV865 L Y N }Seal Injection Heat Exch Pressure Relief Valve This valves is much more likely to be required 10 operate to mitigate a non-seismically initiated event
rather than a selsmically initiated event. Therefore it is appropriate to rank their importance based on
their effects to the internal events PRA. ]

CHNUV514 L Y | N |Boric Acid Makeup Line Isolation Valve The reliability of this valve does not significantly effect seismic risk as this {low path relies on pumps
which are powered by non-class power. s
CHEV440 L Y N |Charging Pump Discharge to HPSI Cross-Connect  |Operation of this valve is not required in order to miligate a selsmically initialed event such as a loss
Chack Valve of offsite power or a small LOCA. .

CHEV854 L Y | N |Charging Line Chemical Addition Isolation Valve Opaeration of this valve is not required In order to mitigate a selsmically initiated event such as a loss
of offsite power or a small LOCA,

CHNV118 L Y | N |VCT Outlet Check Valve This valves is much more likely to be required 10 operate to mitigate a non-selsmically initiated event
rather than a seismically initiated event, Therefore it Is appropriate 1o rank their importance based on
their effects to the internal events PRA.

CHNV144 L Y N |Manual Isolation Valve from RWT to Spent Fuel Poo! |Operation of this valve is not required in order to mitigate a seismically initialed event such as a loss

) Cleanup Pumps ) of offsite power or a small LOCA.

CHNV154 L Y N |Boric Acid Makeup Pump Discharge Check Valve The reliability of these valves has minimal impact to seismic risk as the associated pumps rre non-

CHNV155 Boric Acid Makeup Pump Discharge Check Valve class powered and cannot be relied upon to mitigate a seismic event. !

CHNV164 Borlc Acid Makeup Filter Bypass Valve

CHNV494 L Y N |Reactor Makeup Water Supply Check Valve to RDT [This is a nomally closed containment check valve In the makeup line to the ROT (used infrequently
to maintain RDT level). As long as the outside containment isolation valves CH-560 and CH-715
maintain a test interval of less than or equal to 18 months, extension of the test interval of this valve
would have minimal impact on selsmic risk, This valve Is also a good candidale for extension of the
AJLT as studies such as NUREG-1493 have shown minimal risk impact.

Table 1D - Summary of SG Valve Seismic Risk Significance Determination
oo :ﬁ' 7 S o8 c;. D ‘.:
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SGN-V097 L N | Y |Downcomer Manual Isolation Valves PRA only models the fail to remaln open fallure mode which s oontmuously tested in mode 1; There-
SGN-V098 fore additional testing would have a negligible impact on plant risk
13-NS-C28 December 6, 1996 Page 30 of 57
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SGN-v431 L |:NTY Downcomer Chock Valves PRA onty models the tanl to rematn open ta'ture mode which is continuously tested in mod
SGN-V432 . . N fore additional testing would have a negligible impact on plant risk

SGN-FV1113 L N- | Y [Downcomer Control Valves These valves may be required to open to alfow tha N train AFW pump to provide ltow However the N f

SGN-FV1123. N . ) o |train pump s seismic category 2 and cannot be relied upon to mitigate a major seismic event.

. SGN-HVI143 .| L~ | N [ Y |Feedwalerlsolation Bypass Valves JValve is normally closed and can be opened (o bypass the downcomer feedwater control valve. How-

SGN-HV1145 ' . Jever the N train pump is seismic category 2 and cannot be rehed upon to mitigate a major sensmtc

. : -|event.
| SGN-PV1128 |- L N | Y [N2Supply Valve These components are required to operate to mamtain a sourco of gas pressure, {0 ‘mainiain the
" SGN-V9s7 | L | N |.Y [N2Accumulator Isolation Vatve do;fmwme.' :‘-“-’5‘-’3 {DFWIVs) "";" "‘"""W‘N"" ’; !‘fév?lf °f§‘>l"° 5’\0‘”0' ZV""‘ tH°W°V°;l a‘:veFWN t
R TR - 1 YOI — only required to remain open to allow the N train and/or the condensate pump pumps to
SGN-v368 L | N J Y |N2Supplyto SGN-PSL-1128 isolalion feed the SGs. However these pumps cannot be relied upon foliowing a major selsmic event and

) L Utharefore there Is no impact to seismic risk. . .
SGN-V002 L N 1Y IChk Valve for AFW Linoe These valves are opened 10 allow the AFN Pump to teed SGI (V002) or SGZ (V008) However tho N
SGN-V008 B ) oL train pump cannot be relied upon to mitigate a seismic avent sinca It6 is selsmic category 2.
SGN-V43s L N | Y |AI/N2 Manual Valves to DFWIV Air Supply = The function of these valves is to open/remain open fo allow the DRWIV to remain open during aloss

.] SGN-v437 ) o of offsita power such that the N train AFW pump and/or the condensate pumps can be utilized to feed
" SGNV440 [ LTTNTT Y [DFWIV Supply Check Valves the SGs. ‘However the N train pumip and the condensale pumps cannot be relied upon to m«txgate a|
. SGN-V441 ‘ : ‘ seismic event since they are not smsmtu category T :

” SGN-V959 L N | Y N2 Check Valve

SG-PCV1130 L N | Y .}iN2 Supply Reguiator ) ! .

SG-PCvia7 | L ] N | ¥ |N2to Downcomer 1 '

SG-PSV1131 L N 1 Y IN2 Supply Relief Low seismic risk as nenther of these valves would be required to operate to mitigate a seismically ini-|

SG-PSV1147 L N | Y [N2to Downcomer Relief ] t:ated event such asa loss of ottsue power.
$G-v289 L N | Y .|SG Blowdown Manual Isolation * -|These valves are normally open and would not be requtred to oporate to nuugate a seismicaily |mu-t
$G-V290 T aied-event such as a loss of offsite powar. There are two containment isolation valves that could be|

remotely operated to isofate any failures in the non-seismic category 1 piping downstream of the con-
. ‘|tainment isolation valves.
:SGE-V003 M Y Economizer Line Check Valves " |These vaives are refied upon io ciose foliowing a seismically initiated event such as a loss of offsite

power lo prevent di version of AFW flow to non-seismically qualified postions of the SG/FW systems. It
a conservauve but not unreasonabte Beta of 0.1, and the non-seismic portion of the SG piping is

o assumed fo iaxi tor ali earthquake greater thar the SSE (consawat«va) thenthe frequency of suchanl .

hr*8760°0. 75)'0.1 Beta] which results in a FV of 2.2E-3 (1.1E-7/4.74E-5 baselme CDF). Smce T

exiending the stroke-ciosed tests on these valvas could potentially have a non-negligible lmpact on|

_ |CDFitis reoommended that these IST tests not be extended.
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SGE-V346 L N1{Y IA Check Valve Low Rxsk S:gmf cam due to redundant Steam palhs redundant alr supplies and ADVs can be manu-
SGE-V348 ally opened {ollowing a loss of alr supply.
SGE-V357
SGE-V358
SGE-V642 L Y | Y |Downcomer Containment Isolation These valves are relied upon to close following a selsmically initiated event such as a loss of offsite
SGE-V652 power to prevent diversion of AFW flow to non-seismically qualified portions of the SG/FW systems.
SGE-V653 a conservative but not unreasonable Beta of 0.1, and the non-selsmic portion of the SG piping is
SGE-V693 assumed to fail for all earthquake greater than the SSE (conservative) than the frequency of such an
event with failure of both check valves in a single line can be estimated as 1.1E-7/yr [8E-5°(2E-6/
hr*8760°0.75)*0.1 Beta] which results in a FV of 2.2E-3 (1.1E-7/4.74E-5 baseline CDF). Since
extending the stroke closed tests on these valves could polentially have a non-negligible impact on
CDF itis recommended that these IST tests not be extended.
SGE-V885 L N | Y |Steam Bypass {o AF Turbine The fail to remain open failure mode Is adequately tested by the AFA pump lesls and the valve is not
SGE-V886 required to operate to mitigate a seismic event.
SGE-v887 L Y | Y JSteam Bypass Check Valves Since the frequency with which the AFA pump Is needed to mitigate a non-seismic event is much
SGE-V888 greater than the frequency with which the AFA pump is needed to mitigate a selsmic event (see
Appendix A), the risk importance of the AFA pump and associated valves Is driven by non-seismic
events. (Piping is seismic category 1 and therefore the valve would not be required to close/ remain
_ closed to mitigate a seismic event).
SGE-V889 L N | Y |Combined Steam Bypass to AF Turb The fail to remain open failure modae is adequately tested by the AFA pump tests and the valve is not
required to operate to mitigate a selsmic event.
SGE-VI63 L N { Y [Instrument Air Filter Inlet Valves Instrument Alr power and piping Is not selsmic category 1 and therefore cannot be relied upon to mnt-
SGE-V964 igate a seismic event, I
SGE-VI65 H
SGE-V966 ) .
SGB-HV-178 M Y | Y |ADVs ADVs are required following a seismically induced loss of offsite power condition to allow SDC entry
SGA-HV-179 conditions to be established (refer to Appendix A SDC write-up). If no credit Is taken for local manual
SGA-HV-184 action of the ADVs, then extending the remota stroke tests on the ADV beyond 18 months could have
SGB-HV-185 a non-negligible impact on CDF. (BE-S/yr (Appendix A.2) * 0.07 (Train B power fails; Appendix A.9) *
. 1.5E-6/Mr * 8760 * 0.75* 2 (Probability that one of two train A ADVs fails; AOV failure rate {rom
NUREG/CR-2770 Page 52). =1.1E-7/yr which corresponds to an ADV FV > 1E-3). By crediting man-
ual operation of the ADVs, the risk ranking could be argued lower but unless there is periodic manual
cycling of the valve that verifies reliable manual operation, 73ST-9X120 (operation of the ADV from its
dedicated Nitrogen accumutator) Is tecommended to remaln at a n 18 month periodicity.
SGB-HV200 L Y | N |Chemical Injection Low Risk as valve Is normally closed.and is not required to operate in order to mitigate a seismically
SGB-HV201 Initiated event such as a loss of offsite power.
- 13-NS-C28 December 6, 1996 Page 32 of 57
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- §GB-UV130 L Y | Y |Downcomer Isolation Valves Valves are required lo close lo prevent SG overﬁll on a feedwater mismatch event which overills the
SGB-UV135 ' SGs. Also réquired to close 1o pravent SG overcooling/ potential containment overpressure on a|.
+ SGA-UV172 mainsteamline break event. The frequency of both of these events s judged to be dominated by non-{ .
| SGA-UVI7S seismic causes and therefore itis appropriate to base the risk rank of these components on the inter-{.
nal events PRA (see Appendix A). The valves could also be needed to reopen to allow the N train
AFW to feed following a reactor trip with MSIS failure, Given some rehab:hty problems which' these ‘
“lvalves have expedonced, extending the I1ST.is not ‘recommended.,
SG8-Uv132 L Y I N lEconFWlsol Valves are required to close to prevent SG overfill on a feedwater mismalch event which overf lls the} -
SGB-UV137 SGs. Also requ:red to close to prevent SG overcooling/ potenhal conlainment overpressure on a| -
. SGA-UV174 mainsieamiine bieak event. The frequency of both of thass evenls is judged to be dominated bynon-|
SGA-UV177 1. seismic causes and therefore itis appropriate to base the risk rank of these componenls onthe inter-|.
- . ). I A . . . nal events PRA (see Appendix A). . ;
SGA-UV134 L Y |Steam supply to AF Pump The frequency with which these vaives are required to open io mitigate internally i-uhamd avents is
SGA-UV1I3S much greater than the frequency that it is required to open to mitigale a seismically initiated event
(Appendxx A.9). The valve would not be required to close to miligate a seismically imualed event
since the vaive is normaily ciosed and ihe piping Is seismic category 1. Thereforo itls appropriate for
] . the componént ranking to be based on the internal events PRA.
_SGA-UV134A L LYY ,St,earm,supply to AF,pum,p o The frequency with which these valves are required to open to mitigate intemally initiated events tsis|.
‘seAuv3sA |\ (} much greater than the frequency that it is required to open to mitigato a seismically initiated event
E (Appendix-A.9). The valve would not ba _required o close to_ mitigate a selsmlcally initiated event]
since the valve Is normally closed and the piping is seismic category 1. Therefora it is appropriate for|
| . the component ranking to be based OW .
SGA-V043 L Y |'Y |Steam Supply Check Vaives to A AF Pump The frequency with which these valv Tntemally initiated eYents is
SGA-V044 ‘ much grealer.than the frequency thal it is required 1o open to mitigate a seismically initiated event
: (Appendix A.9). The valve would not be reqmred 16.close fo miligate a seismically initiated event
since the piping Is seismic category -1 a component ranking to be}'
based on the intemal avents PRA.
-SGE-UV169 M Y | Y |MSIV Bypass Isolation Valves Main Steam Piping in the Turbine bunldmg Is not selsmically qualified and failure of the MSIV bypass
SGE-UV183 1o close following a seismic would sigmﬁcanﬂyoomphcawevenﬁeeovefy Although the valve is nor-
) mally closed it is open occaslonally (e.g. - - CRDR 1-5—0232). therelore cannot always neglect the
. lmponance of this valve. In units and fuel cycles where the valve Is being maintained closed, the
’ siroko tesi can bo deferred with no Impacton tisk; butin operating cycles where it is being maintained
e s e ,openitlsrecommendedlhallhestroketestbekeptatntscurrentperiodxcnty '
CSGE:UV170. | M | Y |'N |MSIVs (iST test 73ST-9SG01) Main Steam Piping In the Turbine building is not seismically qualified, and failure of the MSIVs to
. SGE-UVIT1 Ar close following a seismic vent would s1gnircantly compiicate event recovery. Extension of MSIV test
SGE-UVi8o- - {intervals s therefore not recommended.
SGE-UV1s1 . .
13-NS-C28
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SGE-VA01 9 M YIN MSIV IA check valve These valves are lesled in oon]unclxon wulh MSIV cyclmg and slnce lhe MSIV was ranked as Medium
SGE-VA020 risk above, these components were also ranked as medium risk. Extension of the MSIV leak test is
SGE-VA021 not recommended,
SGE-VA022
SGE-VA023
SGE-VA024
SGE-VA025
SGE-VA026
SGA-VA027 L Y | N |Economizer FWIV nst. Alir Check Valves Ranked the same as lhe Economizer FWIV since lheso components affect the reliability of the Econ-
SGB-VA030 omizer FWIVs.
SGA-VA028
SGB-VAQ29
SGA-UV204 M Y | N |SG-1 HotLeg Blowdown Sampla Line Isol Valve ‘| Since the blowdown piping downstream of the outslde containment isolation valve is not seismic cat-
. SGA-Uva1t egory 1, and since the inability to isolale a plpe break downstream could significantly complicate
SGB-UvV219 event recovery of a seismically initialed évent it is recommended that the stroke test of these valves
SGA-UV220 not be extended beyond 18 months. With 18 month test (and no credit for operational demands, and
SGB-UV221 conservatively assuming that the valves are Initially open) the probability that both SOVs in a single
SGB-UV222 line fail to close is estimated as approximately 1E-3 (Standard Solenold Operated Valve Fail to closé
SGA-UvV223 rale of 2E-6Mr with an assumed Beta of 0.1). (For fail to open mode it Is appropriate to rank these
SGB-UV224 valves based on their importance to the intemal events PRA.).
SGA-UV225
SGB-UV226 |
SGA-UV227 '
SGB-Uv228
SGA-UV500P M Y | Y |Blowdown Isolation Since the blowdown piping downstream of SG-UV500S Is not seismic category 1, and since the
S§GB-UV500Q inability to Isolate a pipe break downstream could significantly complicate event recovery of a seismi-
SGB-UVS00R cally initiated event itis recommended that the stroke test of these valves not bo extended beyond 18
SGA-UV500S months. With 18 month test (and no credit for operational demands, and conservatively assuming
that the valves are initially open) the probability thal both AOVs in a singlo line fail to close Is esti-
mated as approximately 1E-3 (NUREG/CR-2770 Page 52 common mode failure rate of 1.5E-7/hr
8760/2) (For fail to open moda it is appropriate to rank these valves based on their Importance to the
, . intemal events PRA.).
SGA-UV1133 L Y | N |Steam Trap Isolation Low Risk as these valves are nol required to operate to mitigate a selsmically Initiated event.
SGA-UV1134 :
SGB-UV1135A L Y | N |Steam Trap Isolation .. Low Risk as these valves are not required to operate to miligate a seismically initialed event,
SGB-UV11358 RS
SGB-UV1136A
SGB-UV11368
13-NS-C28 December 6, 1996 Page 34 of 57
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SGE-PSVS54 L Y | N Mam Steam Rehet ' These valves are much more hkely tobe requxred to mmgate anon- seism!cally initiated event rather
SGE-PSVS55 thana seismically initiated event (8E-Slyr from A.2). Therefore it Is appropriate to base their risk sig-
SGE-PSV556 . nificance based on the intemal events PRA.
SGE-PSV557 .
- SGE-PSV558
SGE-PSV559
SGE-PSVESe
SGE-PSV561
‘SGE-PSV572
SGE'PSVS73-
SGE-PSV574
SGE-PSV575
SGE-PSV576
SGE-PSV577
SGE-PSV578 ,
SGE-PSV579 ,
SGE-PSV691
.| SGE-PSVGs2
| see-psvess | | | |
SGE-PSV695 R [ 5 s E
SGB-PSV302 | M Y | N JADV Accumuiator System Nitrogen Reiief Valves Thosa vaives are tested during the ADV-drop iest (738T-98605) and by 733T;9XI20 for-the failurel.
. SGA-PSV309 : ) mode of prevenlmg ‘sticcéssiul operatwn of the ADV due to Jleakago or spurious operatnon Since thef.
SGA-PSV316 . JADVs have béen ranked as Medium risk in this table, and since these componenls could pqtenually
SGB-PSV322 . ’ : fail the ADV function. Sirice PVNGS experieénce With the ADV d diop test has not been very good, the
SGB-PSV305 ) ' ’ desirability of extendmg the test interval should be evaluated consndenng the PVNGS expedence
SGA-PSV312 .
) SGA-BSV3is ' ’
SGB-PSV325 | )
"SGE-V334 M | Y | Y:ChkViv (or ADV N2 Supply -~ These valves are presemly tested every refueling outage per 73ST-9XI20. Since Instrument Air can-
SGE-V339° | (IsT testis in con;uncuon with ADV test 733T-9Xi20) not bo relfied upon foliowing a seismic event, these valvas are important 1o remols operation of the
SGE-V3s0 ; “Jand 73ST-95G05 (ADV Drop Test valves following a seismic event. However. remole’ operauon of the valve can be backed by local
SGE-V360 . manual action and check valves are reliable devices. Although the RAW and FV values for a single
valve clearly would allow some relaxalion of this IST test, some rastralntis re commended In extend-
e N ing this test Interval given that the ADVs have been given the high risk designation by the Reference
. ) 1 evaluation team despite the fact that the FV and RAW would have supported alower value.
SGE-V337 M N | Y- Accumnulator Isofation Vave 0000 These valves are_presently tested every relueling outage per 73ST-9Xi20 and quarterly per 738Tp e
-SGE-V342+- - | Tested per 73ST-9X120 every 18 months and 73ST-.|9SG05. Since Instrument Alr cannot be refied upon following a selsmic event, these valves are Impor-
SGE-V354 ) 9SGO5 quarterly (ADV Drop Test) e tant to remote operation of the valves following a selsmic evenl. Howaver, remole operation of the
SGE-V363 ’ valve can be backed by focal manual action and check valves aro reiiable devices. See ADV listing
for additional discussion of the Medium ranking. The ADV Drop Test could be evaluated for exten- .
’ . slon; however since the test history has been poor, the desirab:hty of exlendmg the test interval
i ) . should be evaluatedcons:denng the PVNGS expene‘tce - ]




APPENDIX A- Scoping Evaluation of Seismic Risk

A.1 Seismic Core-Damage Frequency Estimate

The. probability .of a' seismically induced core damage event has been estimated in
Reference A-1 as less than 7E-6-per reactor year based upon the site hazard'and a high
confidence that the plant can mitigate.a seismic event with a peak:ground-acceleration of
0.3g. The PVNGS IPEEE report (Reference A-2) demonstrates a'high confidence that the
IPEEE Review Level earthquake (0.3g peak ground acceleration) can be successfully
mitigated. This scoping study will use the 7E-6 per reactor year core damage frequency.

A.2 Seismic Loss of Offsite Power Fréquency Estimate

‘From information in Reference A-5 the:median-seismic‘capécity of offsite power (limited

by ceramic insulators) was:estimated-as '0.2g. Applying a simple model which assumes.
that offsite.power is-unavailable for all.seismic events with.a peak ground acceleration in
excess of 0.2g, Table 6-1 of Reference. A-6.indicates a seismically induced loss of offsite
power frequency of 8E-5 per year. ,

A.3 Seismically induced CDF with Failure of Containment Isolation -

Extending: the ‘test frequency -of :.certain containment-isolation valves.has no impact on
either the Seismic.Core Damage Frequency (CDF) or'the Seismic Large Early Release
Frequency (LERF). It does however affect the. Seismic CDF with concurrent failure of
containment isolation. This ‘section. evaluates 'the. impact on CDF ‘frequency with
containment isolation failure conservatively assuming that non seismic category 1 piping
fails 'during the seismic event (both .inside and outside of containment). Not every
containment penetration was:-evaluated only-one penetration of ‘each.general type was
considered.

Containment Penetration Type One: Two series MOVs (both:normally.open):

For normally open containment Isolation valves on piping which is not seismic
category 1 there:is a potential’increase in:the. probability-of a-core damage event
with containment isolation failure if the test interval of the containment: isolation
valves is increased. This increase occurs if it is conservatively assumed that all non-
:seismic piping:fails due-to the.seismic event. A typical.configuration.is NC-UV-402
and NC-UV-403. Both valves are currently tested:every 18 months. Based on an
MOV failure rate.of 4.2E-6 per hour and a R2 value of 8E-8:(Reference A-3; Page
72) the seismic CDF with failure of both these valves to close can be estimated as'
9.0E-9/yr [7E-6/yr * ((8E-8/hr*6570hr)+ (4.2E-6/hr*6570hr)?)]. Increasing the ‘test
frequency of both-of these valves to 6 years will increase the frequency by-a factor
of 11. to 1.0E-7 per year. Since the IPE (Reference A-4) frequency for CDF with
failure .of containment isolation is 5.0E-8/yr, and since this frequency would be
significantly increased if test intervals are. extended -beyond 18 months, it is
recommended that these valves not be extended beyond an 18 month-test interval.

Containment Penetration Type Two - One remotely operated valve and a check
Valve in'series: "

For normally open containment penetrations with a"check valve :and a remotely
operated. valve.in series the increase: in the CDF with containment isolation if the
test interval for both. valves is extended-to-six years was calculated. For a typical
configuration such as NC-UV-401 and NCV116 the seismic CDF with failure of
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containment isolation of this penetration was estimated to increase from 2.5E-9/yr

e [7E-6/yr * (4.2E-6/hr*6570 hr) * (2E-6 * 6570)F to 4.0E-8/yr if stroke testing of both|
valves was extended from 18 months to 6 years. Since the-frequency of a core,
damage event with failure of containment isolation would be significantly increased
if both series valves were extended to a 6 year periodicity it is recommended that
the test interval for these valves (on non-seismic piping) be maintained:at:18;
months or less. : I R T R R

A.4.DG or SP/EC/EW component required to Mitigate a Seismic Event

The probability that a DG or essential cooling water component is required to mitigate a
seismic initiated [6ss of offsite power event can‘be .shown to be much less than the
probability that it is required to mitigate a non-seismically initiated event. Even
conservatively assuming that all seismically initiated loss of offsite power events result in
sustained loss of offsite power and results in failure of the GTGs therisk increase from
failing DGA is estimated as approximately 8E-6 [8E-S/yr * (0.1 failureprabability of the B
train AFW considering a 24 hour mission time and dependencies on'DGB, SPB, AFB,
ECB)]. By comparison the risk increase for DGA from the internal events PRA is 1.5E-4
or about twenty times greater. {The risk increase for the B train Essential Chill water
System is 8.4E-5 in the internal events PRA, but since the AFB pump is not. totally
dependent on' essential cooling the seismic risk increase for this: pump is actually less
than the 8E-6 value calculated above (by a factor of two) and the factor of approximately
20 difference is maintained. Therefore it is appropriate to base the importance of these
components (and associated subcomponents) upon their importance to the internal
events PRA. ; L

The 0.1 is an approximate value for failure of B train secondary cooling, which is judged
adequate for the purposes of this risk scoping study, and was estimated as the sum of the
DGB, SPB, AFB and ECB: : o

(a) DGB failure probability was estimated as 0,07 [1.8E-8/hr (Appendix C)* 24 hours;
4.9E-3 for DG fail to start from 94 PRA.update; 0.0105 for DG output breaker fails
to close from 94 PRA update (CB-FT and CXXFT); and '0.0105 for DG
maintenance-unavailability]. A -

(b) SPB failure probability was estimated as 4E-8 [the sum of CB-FT, CX5F8, MP+
FR; MP-FS, MP6CM events for the SPB pump from the 94 update plus
SPB4MANVLS-NV-EM]. j -

(c) ECB failure probability was estimated as 0.02 [2.6E-5/hr fail to start failure rate
from Appendix C with monthly start = 0.01; 6.7E-3 for AR7CM, ARHFR, CB-FT,
IWFNO, ITFNO (all from the 94 update); and 2.8E-3 for ECBPO1 failures fromithe
94 update.] T T R T R R

(d) AFB failure probability was estimated as 6E-3 [2,75E-6/hr for mpafs+xcbfs+cb4ft
from Appendix C with quarterly test, 6.9E-5/hr for mpafr from Appendix C * 24
hour mission time, plus 7.5E-4 mp-cm from the 94 update]. Lo

A.5 Containment Spray Recirculation/ High Pressure Recirculation | | = | | |
Containment Spray Pumps have one primary safety function that would be needed
following a seismically initiated event such as'a loss of offsite power or a small LOCA
(The seismic capacity of major RCS components, and RCS/Main Steam-line piping is
high enough that seismic events are not significant contributorsito Large LOCA or Steam-
line Break Initiating events). This functionis to provide containment pressure control/ heat
removal for seismically initiated LOCAs, and to provide-containment heat removal. for
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- seismically initiated core damage events. The probability.of a.seismically initiated small

LOCA can be conservatively estimated as 8E-6/yr (8E-5/yr frequency of exceeding 0.2g
peak ground acceleration event, and high confidence that this event doesn't cause
significant damage to the RCS pressure boundary based on typical nuclear power plant
fragilities). Assuming that all-of these events occur concurrent with loss of offsite power
(reasonable since the pressure boundary seismic capacity is much greater than the
offsite. power capacity), the frequency with which a particular valve is required to open to
mitigate a seismic event can be estimated as 8E-7/yr [8E-6/yr * 0.1 failure of High
pressure recirc and/or containment spray recirculation from the other train (derived
below)]. This is negligible compared with the internal events risk achievement worth of
4.1 (13-NS-C20, SIAUV0673 risk ranking) which corresponds to-an internal events risk
increase of 1.4E-4/yr. Likewise it is appropriate to base the importance ranking of
containment spray recirculation to severe accident contdinment on internal-events, since
the internal events core damage frequency of 4.7E-5/yr is much greater than the 7E-6/yr
seismic core damage frequency from Section A.1. Therefore it is appropriate to base the
risk significance of these components on their importance to the internal events PRA.

The 0.1 is an approximate value for failure of recirculation cooling. from the other train.
cooling and was estimated as.the sum of the DGB, SPB, HPSIB, 'CSB, SRBUV0675/
SRBUVE76 failure probabilities.

(a) DGB failure probability was estimated as 0.07.[1.8E-3/hr (Appendix C)* 24 hours;
4.9E-3 for DG fail to start from 94 PRA update; 0.0105 for DG output breaker fails
to close from 94 PRA update (CB-FT and CXXFT); and 0.0105 for DG
maintenance unavailability.]

(b) 'SPB failure probability was. estimated as 4E-3 [the sum of CB-FT, CX5FS, MP-
FR, MP-FS, MP6CM events for the SPB pump from the 94 update plus
SPB4MANVLS-NV-RM].

(c) HPSIB failure probability-was estimated-as 6.3E-3 [summing cb-ft, cbOcm, cx6fs,
mp-fr, mp-fs, mp6em failure modes for SIBPO1 from the 94 update).

(d) CSSB failure probability was estimated as 0.01 [summing cb-ft,cx6fs,mp-fr, mp-fs,
mp6cm for sibp03 faults from the 94 update].

(e) SIBUV675/SIBUV676 failure probability estimated as 0.015 [estimated.as the sum
UV675 and 676 faults from 13-NS-C20].

A.6 HPSI/Sump Recirculation Components required to Mitigate a Seismic Event
See Section A.5 above.

A.7 SDC needed to Mitigate a seismic Event

Unlike the other systems considered herein the likelihood that SDC is needed to mitigate
a seismic event-could be large relative to the likelihood that SDC is needed to mitigate an
internally initiated event. From the 1994 PRA update importance listings failing'SDC with
a probability of unity (1ISDCPROC-20P--2HR) would result in a: CDF risk increase of
1.8E-6/yr. By comparison, conservatively assuming that offsite power is never restored
within 48 hours on a seismic event the seismic risk increase could be on the order of
8.0E-5/yr (see Section A.2) [since makeup to the CST is non-seismic and therefore
potentially unavailable, depletion of the ‘CST inventory could potentially result in core
damage within 48 hours if SDC operation .cannot be achieved]. ‘Since. long term
availability of CST inventory is not available following a seismic.event, reliability of. SDC is
important to seismic risk. In absolute terms the Fussel Vesely of a-single train of SDC is
scoped as approximately 0.006 [8E-5/yr * (0.11 SDC Train A or supporting DG fails) *
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0.031 SDC Train B fails / 4.74E-5]. I o

" Based upon the SDC .train. FV value-of 0. 006 w“ﬁ the DCw tram falture probabnmy of | | ;
0.031, any single SDC component would have: a: FV of Iess than 0.001, (which
corresponded to a low Ranking) provided that the componPnt unavaulabultty was less than |
5E-3. Typical.SDC components such as system MOVs have manual operator capability =
in addition to remote manual actuation and therefore a refuelmq test would normally be | |
sufficient to maintain a unreliability of less than 5E-3 (based upon the clfrent upper; |
bound failure rate for a manual valve of 3.8E-7/hr;an 18 month test is suftxc:ent) One
mitigating factor which would allow extending IST, tests on these components is that,
most of these valves get exercised every. 18 months in the course of normal shutdown
operatlons such that an 18 month IST test may be superfluous. However since SDC. =
reliability is important to seismic risk, and since this,impact oannot be showed ito be| | |
clearly negligible relative to the ranking standards of the IST ralnklng process, these: |
components were ranked as Medium risk and itiis recommended that the test frequency-
of these components not be extended beyond 18 months wathout addatlonal justification.
The 0.031 SDC train reliability is an approxumate value for failure of the probabthty of
failure of a SDC train. o

(a) The probability of failure of one or more of the SDC suction valves fathng to open| |
excluding control circuit faults was estimated as 0.023 [Bas sed upon three valves
with a failure probability of MV-FO of 1.91E-2 (94 update; 1SIBUV0652-MV-FO):
with a 8 hour non-recovery probability of 0.4.(NUREG-4550, Vol. 2, Page C-155)].

(b) The probability of failure of one or more of the SDC suction valves failing to open| |
due to unrecovered control circuit faults was estimated as 7.5E-3 [Based upon; |
three valves with a failure probability of CX4FO of 0.0125 (94 update;.
1S1AUV0651-CX4FO) with a 8- hour non-recovery probability of 02 (NUREG-
4550, Vol. 2, Page C-155)). ‘

(c) The probability of failure of either the DG or SP in the other tram was estnmated as
0.074 (from Section A.5).

A.8 APSS needed to mitigate a Seismic Event ‘

APSS may be needed to establish SDC following a setsmtcatly mduced loss of [Offfplte( t
power. The seismic event may result in an extended loss of offsite power which results in
the unavailability of normal spray. Although it is probable that pressurizer vents could be
used to establish SDC entry conditions, this has never been documented in an:FSAR
type analysis, therefore it is conservatively assumed that APSS is needed to mitigate a
seismically initiated loss of offsite power (if the CSTunventory cannot be replenished).
Study 13-NS-A35 (Rezferenc:e A-7) previously evaluated the frequency of an extended |
loss of offsite power requiring APSS operation as 1.2E-5 for non-seismic events. Using
the seismic -loss of offsite power frequency from Section A. 5 of 8E- 5/y|. and
conservatively. assuming no power recovery, and. the Reference A-7 analysis, the
frequency with which APSS is required to mitigate a seismic event is 4E-5/yr, The original
IST ranking ranked a component as high risk if the Fussel-Vesely measure was greater
than 0.01 (CDF involving the component is greater than 4.7E-7), and as medium risk if
the FV was greater than 0.001 (CDF involving failure of the component is greater than
4.7E-8). Therefore if any component required for APSS operation had a failure probability |
of greater than 0.012 it would be a high.tisk-component due to seismic considerations
(since 4E-5/yr * 0.012 > 4.7E-7), and if it had a failure probability of greater than 0.0012
the component would be a redium risk component. Looking at risk increase, any APSS
component whose failure resulted in failure of APSS would result in a Risk Achievement
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Worth (RAW) of almost two. Since a RAW of two was sufficient to designate a component
as medium risk in the original IST ranking, any component whose failure results in APSS
failure would be borderline to' medium risk based' on seismic considerations alone.
Therefore these components were designated as medium-risk in the seismic ranking
(high risk if the component failure probability was estimated as greater than 0.012).

A.9 - AFW Pump A needed to mitigate.a seismically initiated event.

The frequency with which the AFA pump is needed to mitigate a seismic event was
estimated as 8E-6/yr [8E-5/yr (Section A.2) * (0.074 Train B DG/SP fails + 0.026 AFB/
ECB fails)]. The Train B DG/SP, and AFB/ECB failure probabilities are from section A.4.
Therefore the seismic CDF increase if the AFA pump is assumed failed-is 8E-6 which is
much less than the internal events risk increase of 2.7E-4/yr (Study 13-NS-C20, RAW =
6.7). Therefore the AFA pump.and associated components are much more risk important
in mitigating internal events than seismic events.

Checking the risk importance of A Train IST components (from Table 1 of 13-NS-C20) the

highest basic event probability for an IST component which is considered for test interval

extension in Reference 1 and fails AFA pump to both SGs is 2E-4 (13-NS-C20).
Therefore the highest CDF for a a single AFA component being considered for extension
is 1.6E-9 (8E-6/yr*2E-4) which results in a Fussel-Vesely (FV) value of 3E-5 which is
much less than the 1E-3.FV which warranted a medium risk designation in Reference 1.
Similarly the seismic Risk Achievement Worth (RAW) of an A train AFW component is
less than or equal to 1.17 since a' 8E-6/yr increase in CDF represents only a 15%
increase in CDF.

Therefore both in absolute and relative terms the A Train AFW components reviewed in
Table 1 of this study may be appropriately designated as low risk.

A.10 - AFW Pump B needed to mitigate a seismically initiated event,

The frequency with which the AFB pump is needed to mitigate a seismic event was
estimated as 1.1E-5/yr [8E-5/yr (Section A.2) * (0.074 Train A DG/SP fails + 0.06 AFA
pump Fails)]. The A Train DG/SP failure probability is from Section A.4. The AFA fail to
start/run/maintenance_unavailability probability was-estimated as 0.063 (4.1E-5/hr fail to
start failure rate with quarterly test and 5.7E-4 fail to run rate with a 24 hour mission time
from Appendix C; 4E-3 AFA-maintenance unavailability from 1994 update). Therefore the
seismic CDF increase if the AFB pump is assumed failed is 1.1E-5 which is much less
than the internal events risk increase of 8.5E-4/yr (Study 13-NS-C20, RAW = 18.9).
Therefore the AFA pump and associated components are much more risk important in
mitigating internal events than seismic events.

Checking the risk'importance of AFB Train IST components (from Table 1 of 13-NS-C20)
the highest basic event probability for an IST component which is considered for test
interval extension in Reference 1 and fails AFB pump to both SGs is 2E-4 (13-NS-C20).
Therefore the highest CDF for a single AFA component being considered for extension is
2E-9 (1.1E-5/yr*2E-4) which results in a Fussel-Vesely (FV) value of 4E-5 which is much
less than the 1E-3 FV which warranted a medium risk designation in Reference 1.
Similarly the seismic Risk Achievement Worth (RAW) of an A train AFW component is
less than or equal to 1.2 since a 1.1E-5/yr increase in CDF represents a.20% increase in
CDF over the internal events baseline CDF of 4.7E-5/yr.

Therefore both in absolute and relative terms the B Train AFW. components reviewed in
Table 1 of this study may be appropriately designated as low risk.
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Appendix C

—

PVNGS Bayesian Update Draft

C.1 BAYESIAN UPDATE IN’I‘]RODUC’I‘ION |
The purpose of this Section is to provide the documentation of the Bayesxan Update that |
was performed on selected components for the Palo: Verde Nuclear Generating Station
(PVNGS) Probabilistic Risk Assessment. The Bayesian Updating process is a statistical
technique that is used to combine plant specnﬁc fallure rates with:a faxlure rate obtained

from a genenc source.

C.2 SUMMARY OF RESULTS

Table 1 provides the results of the Bayesian Update Analyses, as we]l as the generic and
plant specific data that was used during the process. | ‘

Table 1:-Béyes

sian Update Results
| : Plant Update Data o
Y . Generic | Generic Updated { Generic
Component/ Fa_llur_e. Mode MEAN E.F S 4 HRY MEAN E.F
\ # FAIL. : ity =R
‘ DMD
1AFBPO]----MPAFS 1.0E-6/hr 5 0 315,000 hrs | 6.6E-7hr [ 5
1AFNPO1----MPAFS o : SN R
1AFBPO1---XCPBFS 698E-7mr | 5 0 158,000 hrs | 5.9E-7/hr 5
1 AFNPO1---XCPAFS 1.80E-6/h 5 0 126,300 hrs | 1.7E-6/hr 5
(SIAS) j .

1AFBPO]----MPAFR 3.0E-5/r 10 05 | 4200hes’ | 6.9E-S/r 4.84
IAFNPO1----MPAFR | I N
IAFAPOI----TPAFS S6Eshe | 8 1 | 37200nes | 41E-Sme | 35
1AFAPO1----TPAFR 5.5E-4fhr 10 02 342hrs ' | 5.7E-4/hr 6.62
1SGAUV0134-MVAFO 2.9E-6/hr 14 15 . | 315,000 hss | 4.6E-6Mr 3.16
1SGAUV0138-MVAFO ] o -
ISGAUVOI34XCMDFO | 3.06E-6/r | 5| 1 315,000 hes | 3.1E-6mr | 3.13
ISGAUV0138XCMDFO o | NN ER |
ISGAUVOI34AXCSBFO | 124E-6mr | 5 1 |315000hes | 2086mr | 3.3
(17 letters - need to rename P ‘ A *
1ISGAUV134AXCSEFO) | o
IPEAGO1-DG---2FS$ 0.022/ 5 | 2 | |598 demands| 4.14E-3/d 2.6 {"
IPEBG02-DG---2FS demand o | S i
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Table 1: Bayesian t_ch}ate Results

Component/ Failure Mode

Generic
MEAN

Generic
E. F.

Plant Update Data

# FAIL.

# HRJ
-DMD

Updated
‘MEAN

Generic
E. F.

IPEAGO01-DG---2FR
IPEBG02-DG---2FR

2.3E-3/hr

10

4.5

2559 hrs

1.77E-3/hr

2.1

1AFBPO1----CB4FT
1AFNPOI1----CB4FT
1IECAEO!----CB4FT
IECBEO1----CB4FT
IEWAPO1----CB4FT
ISIAPO1----CB4FT
1SIAPQ2.---CB4FT
4SIAP03----CB4FT
ISPAPQI1----CB4FT
IEWBPO1----CB4FT
1SIBPO1----CB4FT
1SIBP02----CB4FT
4SIBP03----CB4FT
1SPBPO1----CB4FT
IPBAS03B---CB4FT
IPBBS04B---CB4FT

6.0E-7.

10

2.52E+6 hrs

1.5E-6/hr

22

Code Change MPLFS
1SIAPO1----MPLFS
4SIAP03----MPLFS
1SIBPO!----MPLFS
4SIBP03----MPLFS

* 1.0E-6/hr

-| 210000 hrs

7.5E-7/hr

Code change MPHFS
1SIAPO2----MPHFS
1SIBP02----MPHFS

1.0E-6/hr

105000 hrs

6.2E-7/hr

1SIAPO1---XCPFFS
1SIBP01---XCPFFS

6.9E-7/hr

105000 hrs

6.2E-7/hr

1SIAPO2---XCPEFS
1SIAP02---XCPEFS

4.1E-7/hr

105000 hrs

. 3.8E-7/hr

4SIAP03---XCPHFS
4SIBP03---XCPHFS

4.1E-7/hr

105000 hrs

3.8E-7/hr

IECAEO!1----ARHFS
IECBEO1----ARHFS

4.7E-6/hr

10

105000 hrs

2.3E-5/r |

24

1ECAEO01---XCCAFS
IECBEO1---XCCAFS

7.0E-6/hr

105000 hrs

3.2E-6/hr
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The methodology that was used to Ba‘yesxan Update the PVNGS dzﬁta is discussed in Ref-
erence 1. For ease of computation, a lotus spreadsheet was developed to perform the cal-
culations for the Bayesian Update. The spread sheet is provided as Table 12.

The following are the equations that were used for the analysis
Time Failure Data

 In(EF,)Y
pr : 1.645

el Z2)
meaznm_ =: "lp X exp '—2'—

var,, = m2 Xexp (o-2pr) x (exp (62,,) = 1)

where: o, = the standard deviation of the prior distribution
EF,, = the Error Factor of the prior distribution |
mean,, = the mean of the prior distribution

= the median of the prior distribution:
= the variance of the prior distribution

pl

var,

The updated failure rate is then czﬁlgulated as:

mean. = & +n
[ [ -— n
po B4t

o+n
var

P (Ben?

var \
one M) )
! A meanpo .

E'Fpo = exp(l 645X 0

] C.3 Methodology
|
i
i
|

po)
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.mean, 0

po ~ G2 )
Lo
NE

L

m

where:

2
mean, .~

varpr

mean

B=——
: varpr

and: n =thenumberof plant specific failures.
t = the hours during which the failure accrued

Demand Failure Data
(o] - w e
pr = 1,645 &

meanpr = mhrexp . "2— i

var,, = mZ Xexp(c2) X (exp(c%) - 1)

where: G, = the standard deviation of the prior distribution
EF, = the Error Factor of the prior distribution
mean,,,. = the mean of the prior distribution
my, = the median of the'prior distribution
D var,, = the variance of the prior. distribution

-
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R The updated failure rate is then calculated as:_

mezanpo = -|3—+_d'
var (a+n) (B+d+1)

o = Brd)2((B+d) ~ (a+n))

| ovar
Cpo = ,ﬁ{_ﬂ—z +1 ]
A\ mean,, ‘

-

EF,, = exp (1.645%5,,)

nean

ot %
Mpo = )
o (_m)
meamm_2 (1-mean,)
o= ‘ E——mean,,
var,,
_ meanp‘,,(l —meanpr) 1
var,

and:  n = the number of plant specific failures
d = the number of demands

x o
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C.4 Review of Plant Specific Data

The following provides the plant specific data that was used for the Bayesian Update. The
failure data was obtained from a number of sources which are listed below:

(a) The failure data Trending Data Base was accessed for applicable failure
records.

(b) Excel Spreadsheets which are maintained by Maintenance Support.to perform
‘Maintenance Rule monitoring activities provides an additional record of fail-
ures for the time period since January 1994. Copies of the DG, motor driven
AFW, SI and EC excel files that were used for this analysis are maintained at
h:\z75479\excel\dg,xIs, afbn.xls, sihpsi.xls, silpsi.xls, ec.xls. The spreadsheet
afbn.xls was also used to estimate the run hours on the motor driven pumps.
and afa.xls was used to estimate run hours on the turbine driven pumps.

(c) Diesel Generator start demands and run hours were estimated from lotus
spreadsheets maintained by the system engineer. Copies of these files which
show the calculation of technical 'specification DG run hours for the DGs from
1/90 through 12/95 can be found at /home/glpod/lotus/DG1A.data.wk3,
DG1Bdata.wk3, DG2Arundata.wk3, DG2Brundata.wk3, DG3Arundata.wk3,
DG3Brundat.wk3. ‘.

(d) Data from 1987 through 1991 was also available in Plant FDT books which
were assembled in the 1992 period. A copy is available in the PRA library, but
in most instances this data was not utilized due to design changes which make
the data of questionable relevance to the present design configuration and
because more recent experience was judged more relevant in assessing the cur-
rent reliability of equipment.

The maintenance rule data is particularly helpful for the years it covers as failures are
reviewed to determine whether or not they are functional failures of the equipment. The
FDT records where utilized are reviewed to screen out failures which do not result in fail-
ure of the equipment to perform its PRA function. As an example, if a valve failed to open
in its Tech. Spec. allowed time interval but the valve still opened in a time-frame that
allowed its PRA function to be met then the failure was excluded even though it may be
encoded as MV-FO in FDT.

C.4.1 Turbine Driven AFW Pump Plant Data

From a review of the Maintenance Rule Data base, and the FDT data base the AFA pump
failure history shown in Table 2 was assembled. The Turbine driven pumps have experi-

.enced recurring overspeed trips between 1987 and 1994 due to overspeed which has been

attributed to excessive condensation in the Main-steam lines. However a design modifica-
tion has been implemented in all 3 units which has decreased the potential for overspeed
trips of the turbine-driven AFW pumps. As noted in the 1996 Maintenance Rule summary
Report, there were no failures to start or run of the turbine driven AFW pumps in 1995,
indicating an improving trend in AFA reliability. Also included in Table 2 is a summary of
the failures recorded on the Turbine Driven AFW pumps during the period 1987 - 1991
from the 1992 FDT Summary Book. This was included because the pumps have experi-
enced several trips unrelated to the condensate overspeed problem, which has apparently

‘been solved, and was considered for inclusion in the PRA update if the Bayesian Update

had resulted in a failure rate lower than the rate incurred from 1987 - 1991 excluding the
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condensate overspeed trips. [Subsequent results showed that the Bayesian updated value
(based on 1995 experience alone) was higher thar'the failure rate from 87 to 91 (excluding
overspeed trips due to condensation in the steam lines); therefore the 87 - 91 experience
was neglected).f : L

Table 2: Turbine Driven AFWP Faxlurc Summary (1987 - 1991 1994 1995)2 TP-FS

a. 1993 and earlier experience was discarded as not representative to the current sysien* configuration. A
design modification has been installed which significantly reduces the probabxllty of an overspeeditrip:
due to condensation in the steam lines.

®
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F?g:gmeu Due | EQer.ID | Descrpion WO Source/Cojmm}ents‘/ Disposition
Fail to Start | 5/96 Pump overspeed | A fail to start event occured in late May, 1996
trip (The pump started but tripped off after running
‘ for approxiumately 8 minutes per discussion
with G. Sowers). The cause of the trip was still
not determined as of early June, but did not
__|recccur on subsequent starts.
Fail to Start 6/8/94 | 3MAFAPO1 | Pump Overspeed - {1995 Maint Rule Report / Maintenance Rule-
TPAFS 12718194 ‘Trips =| database (AFA.XLS). Both trip were due to
' ‘ condensation, and the likelihood of a recurring
failure has been significantly reduced by a
design modification which has since been
implemented.
Fail to Start 7/5/90 2MAFAPPO1 { Pump overspeed | Both Failures were attributable to condensate
TPAFS 2/18/89  Trips in the steam lines. (From 1987 - 1991 FDT
1 Summary Pages 6 and 11)
Fail to Start 12/3/39 3JAFAEO!l |Pump Overspeed |Tripped on Overspeed - defective Resistor (l’ |
TPAFS Trip 17). (From 1987 - 1991 FDT Summary Before
‘ Page 1)
Fail to Start 8/21/90 ‘ 1IJAFAEO1  |Pump Failedto | Defective Ramp Circuit. FDT 1987 -:1991
TPAFS () 9/27/90 |2JAFAEO1 | Achieve Rated Summary Pages 9,10. Quesuonablc whether:
Speed these were fumcuonal failure given the descrip-
tion b
TPAFS (?) 11/30/88 | 1AFAPO1 Pump Fail to Defective Relay Circuit CR-5. From FDT
Achieve Rated Summary 1987 - 1991 before Page 11).
Speed Lo




Table 3: Turbine Driven AFWP Failure Summary (1990-1995) TP-FR?

Failure Mode/
PRA Code

Date

EQPT.ID

-Description/ WO
#

Source/Comments/ Disposition

TPAFR

FailstoRun | 10/25/95

2MAFAPO1 | WO # 00730429
3MAFAPO] | WO # 00415251

FDT Search on AF pump failures (Appendix A)
identifies.two events-which document incipient
failures to run of turbine driven AFW pumps over
the subject period. Both of these failures were
judged to be incipient failures (One was seal leak-

'|age event, the other out of specification vibration)

which (with 90% confidence) would not have
failed component function with at least 90% confi-
dence. These two events were conservatively -

lincluded in the Bayesian update as two-tenths of a

failure (one-tenth of a failure each).

a. Data prior to 1990 excluded as non-representative. Due to a design problem, there were several cracks
found in center shaft sleeves, and a couple of failures of the fourth stage impeller. None of these resulted
in an actual fail to run or fail to start event, but the differential pressure was reduced.

Based on the information in Table 3, the failure rate TP-FS-was updated with zero failures
in three pump years (2.6E+4 hours). Although there is a record of four non condensate
related overspeed trips in the eighteen pump years covered by the Table it was decided not
to include this data unless the updated rate was less than the 1.9E-5/hr rate implied by the
plant specific data due to concerns that the overspeed trip problem is totally solved (by
accumulating additional experience on the new design. In order to update the TP-FR fail-
ure rate an estimate was needed on the number of run hours per pump per year. Based on
data in the Maintenance Rule database spreadsheet afa.xls (looking at Units 2 and 3 from
1/94 to 12/96) it was estimated that each Turbine Driven Pump is run for 19 hours per
year. The TP-FR failure rate was then updated with 0.2 failures in 342 run hours.

C.4.2 Motor Driven Auxiliary Feed-water Pump Plant Specific Data

From a review of the FDT data base, Maintenance Rule Reports and Maintenance Rule
data ‘bases summaries of AFW motor driven pump failure experience were generated.
These summaries are included as Table 4 (Control Circuit fail to start failures) and Table 5
(Motor Driven Pump Failures to Start and Run) below.

Table 4: Motor Driven AFWP Failure Summary (1994-1995) CX Faults?

FAILURE MODE/ Description/ WO e e
PRA Code Date | EQPT.ID # Source/Comments/ Disposition
Fail to Start 8/30/94 3MAFNPO1 |Low Suction 1995 Maint Rule Report;
AFN Control Circuit | Pressure Trip Suction Pressure Trip has been
(CXOFS in 94 update) bypassed, but failure was conserva-
tively included
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Table 4: Motor DrivenAFWP Failure Summary (1994-1995) CX Faults®

FAILUREMODE | Dae | EQPT.ID. Description/ WO | Source/Comments/ Disposiu
—= —— = ==
Fail to Start 11727/95 | IMAFNPOI |Low Suction 1995 Maint Rule Report:
AFN Control Circuit ) i Pressure Trip A
(CXOFS in 94
Update)

a. Additional low pressure suction pressure.trips occurred in the early 1990s. However since a recer
design change has bypassed the low suction pressure;trips, no atiempt was made to obtain a comple
record of all these trips. Review of the FDT data base and FDT summary revealed no control circui
failures on these pumps which prevented pump start since 1990, other than the low pressure suctior
pressure trips which are not applicable to the current desjgn configuration, since the low suction pre
sure trip has since been disabled. N

Table 5: Motor Driven AFWPJFaizlune S‘umn'fg'a;ry‘:(lﬂ90¢1995)§a MP-FR‘, MP-¥

FAILURE
MODE/ PRA
Code

MP-FR, MP-ES

Date EQPT.ID WO # Source/Comments/ Disposition

— —— — m——

"|The Maint Rule 1995 Summary Shows thz
have been no motor driven pump failures oti:.
the AFN Control Circuit faults above betwee
and 12/95. L

3MAFNPO1 | # 00401885 | The FDT data base (MDP search) listed tv.
IMAFBPO1 |# 00428772 |leakage events which occurred- beiween 1-x
) ] 12-95, however both of these were incipient iz
and the pump was capable of perform:
intended function (of providing makeup flow
SGs for 24 hours or until SDC could be estab:.
Therefore, these failures were not considerc
ures for the purpose of the PRA update.

# 00614446 | A 3/21/95 sample of the oil sample showed :
5 | cant wear on the thrust bearing. In the judger
the responsible maintenance engineer, failu:
not imminent, but the failure was considerc
half of a failure as there is some reasonabic
regarding whether or not the pump would ha
vived an extended run'period.

1-5-90
6-9-90

MP-FR

MP-FR 32195 |2MAFBPO1

a. Data before 1990 was excluded. There were two fourth stage impeller failures in the 1987/1988 i

‘frame and the design was modified to reduce the likelihood of recurrence. (Even for these events th-
pump continued to run, and would have been able to provide adequate flow to the SGs for decay he:
removal purposes, so inclusion of pre-1990 experience would not necessarily change the result sign
cantly i L

From Table 4, there have been no comtrdl circuit failures of the AFB. pﬁmp in the last 6 |
years (1990 - 1995). Therefore 1AFBP01---XCPBFS'was updated with no failures in 18
pump years. ‘ C

AFNPOI has experienced two low pressure suction pressure trips in the last.6 pump years |
of experience. However the low pressure suction pressure trips have since been disabled,
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therefore 1AFNPO1---XCPAFS will be updated based only upon the 1995 experience of
no failures in the last three pump years.of experience (26,300 pump hours). Once the AFN
circuit is modified to reintroduce a new form of low suction pressure protection, any new
pump failure mechanisms which- are introduced, should be identified and included in the
PRA model as an additional failure mechanism.

There have been no MP-FS events in the last 5 years. Therefore MP-FS will be updated
with no failures in 36 pump years. Although there haven’t been any MP-FR events in the
last 6 years, there have been three events, that could be characterized as incipient failures.
The Maintenance Rule.database (afbn.xls) indicates 1400 hours of run-between 1/94 and
12/95. This was extrapolated to 4200 hours of run for the period 1990 through 1996. The
MP-FR failure rate was then updated with 0.5 failures in 4200 hours of pump run.

C.4.3 AFW Pump Steam admission Valves Plant Specific Data

Appendix A provides the printout of all FDT -records for work that was performed-on the
steam admission valves. Table 6 summarizes all failures to open of steam .admission
valves between 1/90 and 12/95.

Table 6: Turbine Driven AFWP Failure Steam Admission MOV FTO (1990-1995)

FAILURE MODE/ PRA |

Code Date EQPT.ID |[Description/ WO#|  Source/Comments/ Disposition
ISGAUVO0134-MV-FO |8/30/91 [2JSGAUVO! |WO # 00511824 [MOV FTO due to motor/ torque switch
ISGAUV0138-MV-FO 34 failure (Valve partially opened, but fail-

-Jure was conservatively included)
ISGAUV0134-MV-FO |6/28/93 |2JSGAUVO0!1 {WO # 00602340 |Valve Operator thrust insufficient to
ISGAUV0138-MV-FO 34 open valve under design basis condi-

tions (Considered as one-half a failure
for purposes of Bayesian update, since
probably would not have prevented
valve from opening post-accident).

1SGAUV0134-CX-FO
ISGAUV0138-CX-FO

6/16/93 |3JSGAUVO1
34

WO # 00613617

Limit Switch contact failed open

Table 7: Turbine Driven Bypass Steam admission SOVs (1990-1995) SV-FO,

FAILURE MODE/ ‘ - L
PRA Code Date EQPT.ID Description/ WO #]  Source/Comments/ Disposition
ISGAUVI34ASV-FO |4/20/92  |3JSGAUVO138A|WO #00551554 |Failed Solenoid (SOV may have
ISGAUV138ASV-FO opened long enough to start TDP
but event is conservatively included)
1SGAUVI34ACXXFO |10/31/90 |HISGAUVO0138A|WO # 00453491 |FTO due to poor electrical connection
ISGAUV138CXXFO |
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From Table 7, PRA eveits ISC:AUV<0134-MV1-FO and 1ISGAUV0138-MV-FO will be.
updated with 1.5 failures in 36 valve years (315,000 valve hours): The con'espondmg CX-
FO events will be updated with 1 failure in 36 valve control circuit years (315, 000 hours).;
The SGAUV134A events (SV-FO and CXX-FO) will both be updated thh 1 fallure ini36 |
valve years (315,000 hours). A R A A A ‘

C.4.4 Diesel Generator Plant Specific Data

The DG Spreadsheet (DG.XLS) and the FDT idatabase iwere revxewed to 1dent1ty DG

functional failures that occurred from 1/1/90 to 12/31/95. The FDT Database is Included

in Appendix A.During this period representing 315,000 DG hours, 598 Technical Specifi-
cation Starts and 2559 Technical specification run hours, the failures listed in Table 9 have
occurred which would have affected emergency mode operation. The number of Technical |
Specification starts and Run Hours are from EXCEL spreadsheets located in /home/glpod/ ‘
lotus-which are copies of corresponding files maintained by the system engineer in /home/
nthlboda/z-dg-datm'mrl-log/ The starts and run hours can be broken down as follows I

Table 8: DG Starts and Run Hours (1990 through 1995)

| _ DG Tech S»peo Starts | DG Tech Spec Run Hours

DGia | % | 41

DGIB | 93 | 346

DG2A | 14 O f 0 554

DG2B | 06 | 46 |

DG3A | 03 | 403 |

DG 3B o | @ | .
“Total s08 | @ 2550

Table 9: DG failures(1990-1995)

. Date ‘ L
RE MODE/ | - A o
FAILU .MODB (WO Close WO Sourcc/(;ommemsl Disposition
EQPTID WO ] Souse/Gomments/ D
Date)
DG-FR (DG 2B) 12192 | 00537706  |Inspection of Generator Brushes, indicated that a fail to

run failure may have been imminent, during an inspec-

tion performed following erratic operation due to a failed
pre-positioning board (which doesn’t affect the emer- -
gency mode of operation). Per DG. XLS thxs was consid-

ered a load failure. N
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Table 9: DG failures(1990-1995)

FAILURE MODE/
EQPTID

Date
(WO Close
Date)

=

WO

Source/Comments/ Disposition

DG-FS (DG 2A)

12/12/90
(12/19/90)

00460115

During a run the exhaust silencer lifted, blowing insula-
tion and the shroud off the silencer. Since this was a tech
spec start (i.c. - the DG had already been called opera-
ble) this failure is included although it could be excluded
as post maintenance test. If this was done however then

'|the run log would need to be reviewed and all run hours

for post maintenance tests removed, and time was not
available to perform this task).

DG-FR (DG 3B)

7128193
(7130/93)

00621749

A Maint Rule load failure occurred on 7-28-93 when
abnormal DG operation was detected during a four hour
load run. Subsequent investigation showed malfunction
of all four intake and exhaust valves on DG 3B.

DG-FR (DG 2B)

216/94

A Maint Rule Failure occurred on 2/16/94 at 15:48 per

|spreadsheet DG.XLS due to a fractured injection line.

The DG had previously been run on this date at'from
1000 to approx 1430 for monthly ST. Although the fail-
ure in DG.XLS is not applied to the 1000 run, there is an
entry in the table that indicates that the failure occurred
during Tech Spec Start #166.

DG-FS (DG 2B)

- 4r6194
(4110/94)

. 00656765

During operability testing, operations detected an abnor-
mal noise and damage to the 4L cylinder was subse-
quently detected. Since the DG.was never loaded due to

‘Ithe failure, this event was considered a fail to start failure

although the DG came up to voltage and frequency
unloaded.

DG-FR (DG 3B)

4/16/94

006577899 .

The DG failed at eighteen hours into a 24 hour post
maintenance test run due to significant fuel leakage from
the 2L Fuel'Injection Pump. Since this was a tech spec
start (i.e. - the DG had already been called operable) this
failure is included although it could be excluded as post
maintenance test. If this was done however then the run
log would need to be reviewed and all run hours for post

'|maintenance tests removed, and time was not available

to perform this task).

DG Fuel Leakage or
Lube Oil Leaks

IDGB -12/90
IDGB - 2/91
2DGA - 5/91
3DGA - 4/92
3DGB -10/91

00460824
00468457
00480875
" 00550603
00519587

These failures were determined not to be functional fail-
ures (FDT encoded as DG degraded not failed and they
were not severe enough to be considered functional fail-
ures in DG.XLS spreadsheet. However there is a small
probability-that DG fuel leakage/ lube oil leakage could
result in DG failure during an extended run, Therefore
they are included as one-tenth-of a fail to run event for
each of the events.
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C.4.5 PB Circuit Breakers Plant Specxﬁc Data__

The FDT database was reviewed to identify fail to close failures on 4160 Volt Clrd:u. \
Breakers. Failure Data for circuit breakers PBAS03B, PBAS03C, PBAS03D, PBASO3E .
PBASO3F, PBAS03G, PBAS03M, PBAS03S.and the same breakers on PBB was accumu
lated for update (16 Breakers per Unit) The PB Circuit Breaker failure expenence is sum
marized in Table 10.

Table 10: PB cn}cuit Breaker Failures (1.990-1%995})

Date b
FAILURE MODE/EQPT ID (WO Close WO ++ Source/Comments/ Dispositi
Date) -
= = ————
‘|2EPBBSOA4F (LPSI Pump CB FTC)| 6/18/90 00430771 |Circuit Breaker Failure to Close -
2EPBASO03C (ESP CB FTC) 217/92 | | 00540661 || @ o
3EPBBSO4F (LPSICB FTC) 9/10/92 00570742 .
1EPBASO3F (LPSI CB FTC) 9/1/94 | 00635612 . L
IEPBBS04D (CS Pump CB FTC) 2/8/91 | | ‘00469955 '|Circuit Breaker Failed to close due tc
2EPBAS03M (ECW CB FTC) 7/30/92 00566650 |uncharged closing springs. Due to re¢-
2EPBASO3C (ESP CB FTC) 10/09/92 ' | 100576533 |problems of this type a design modifir:
3EPBBSO04F (LPSI CB FTC) 4/8/93 00603885 . |implemented which alarms ifitheichar
‘ springs do nor recharge after breaker «
Since this failure mode is now alarme.
it will signify the need for corrective =
when the breaker is subsequently ope=
1 can therefore be eliminated as a CB F-
PB Circuit Breaker Control Circuit 3 .+ 1 1|FDT Search Indicates no control circi:.
Faults resulting in Failure of PB j .+ | !|from 1990 - 1995 which resulted in fa.
Circuit Breakers to Close |+ :|thecircuit breaker to closc

The PB CB-FT failure rate was therefore updated: with4 failures in 2. 52E+6 component
hours (288 component hours) which corrésponds. Control Circuit failures of load breakers
are included with the component control circuit (e.g. - for the AF B pump, circuit breake:
command faults are included with lAI'BPOl«----XC PBS). I

C.4.6 SIPump Plant Specific Data

A review of the FDT data base and the Maintenance Rule. spreadsheets was performedx As |
documented in the 1996 Maintenance Rule Report, there were no failures of SI pumps t¢ .
fail to start or run in the 1995 to 1996 time-frame. Therefore all these pumps and the asso+ |
ciated control circuits were updated with no failures for the period 1995 to 1996. Data

from the LPSI and CS pumps was combined since these pumps are very snmxlar in design/ |

C.4.7 Essential Chiller Plant Specific E xpenence

A review of the 1996 Maintenance Rule report and.the associated excel spreadsheels were
reviewed to identify EC fail to start failures that occurred during this period. EC chiller
failures which occurred during the time penocl oi January 1995 to December 1996 ar¢
summarized in Table 11:
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Table'11: Essential Chiller Failures (1994- 1995)

Date

NG
‘FAILURE MODFE/ EQPT ID Source/Comments/ Disposition

rate is highest in the first minutes of operation.

IECAEO1I (ARHFS) 11-27-95 |Chiller tripped on low refrigerant temperature due to a freon
leak. (The chiller ran about 30 minutes, but trips in the first
hour of operation are included with fail to start, since the
‘|chiller requires a period of operation to stabilize and the trip

|2ECBEO! (ARHFS) | 3-5-95 |Chiller tripped on compressor low oil pressure.

the 94 to 95 time frame).

3ECAEOl. (ARHFS) 1 11-27-95 |Chiller- was manually tripped due to low temperature and oil

: pump cavitation. Maintenance Rule considers this a functional
failure since there is some uncertainty. regarding the ability to |
perform if,it hadn’t been tripped..I also conservatively
included it as a full PRA functional failure (partially because |-
of a 96 chiller failure that was excluded since it didn't occur in

All of these failures were attributed to deficiencies in the Chiller and not due to spurious
control circuit faults. Therefore the ARHFS failure rate was updated with 3 failures in 12
Chiller years (105,000 Chiller hours). The Control Circuit Failure Rate (XCCAFS) was
updated with zero failures in 12 Chiller years. The Fail.to run failure rate was not updated
but the data in the EC spreadsheet was reviewed, and the data therein is consistent-with the
generic rate used in the PRA (There have been two documented instances where the
Chiller tripped off line but both were attributed to maintenance activities, which would
normally be suspended post-accident, and the EC spreadsheets indicate approximately
8000 hours of Chiller run during this period.

C.5 Summary of Calculations.

An EXCEL spreadsheet was written to perform the Bayesian update calculations
described in section 4.1.2. The results of the spreadsheet calculations as well as intermedi-
ate results such as o and B are included in Table 12.
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