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SUBJIECT fINAL PEPORT ON paa FOR EQ-TAP T1ASK S b

1692 . {0 began Lo attract attention w 2+ the iicense Renewa!l and

favironmental Review Project Directorale staff presented their Draft Branch
Technical Position (B7P) on EQ for License Renewal to the ACRS and tests
perfarmed by Sand1a National Laboralories (Sandia) resulted 1n failures or

marginal insulation resistance for some Lypés of qualified cables. The BIP
focused on the difference belween qualification standards for older and newer
plants (IEEE 3231/1971 and 1974), advocating re-qualification or upgrade of all
(0 components for license renewal. The staff was directed to evaluate tne
adequacy of £Q, and the gTP for license renewal was aullified by redefining £0Q
as an "operating reactor issue.”

ps for all issues facing 3 potential backfit, the staff performed a PRA for

(0. A potential use of the study was to support the BIP 1f "old" EQ was found
to be 'nadequale Probabilistic Safety Assessmeni Branch (5PSB) staff
performed a preliminary risk sceping study which concluded that, if the
reliability of environmentally qualified components 15 reduced by the presence
of a harsh environment encountered under accident conditicns, the probability
of core damage would significantly increase. ps a result, the PRA was ysed n
addition to the BTP and Lhe gandia tests to justify warking on [Q as a generic
1ssue

The scope of the preliminary risk scoping study was limited to core damage
prevention, considering internal events only, and 10 in-containment electric
equipment, with emphasis on cables. Highlights of this report are included 1in
Attachment | The major objective of the preliminary risk scoping analysis
was to identify electric equipment that must function in accident-induced
harsh environments and that could be major contributors lo core damage.
fmphasis was placed on cables because cables are not routinely replaced and
receive minimal maintenance, if any. The major conclusions of the preliminary
risk scoping analysis are (1) £Q failures could have significant risk impact
if electric component reliabilities are reduced in the presence of 2 harsh
environment, (2) the nagnitude of the impact on core damage frequency is plant
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cpecific. and (3) lack of reliability data bases and limitations in current
probabili.tic risk assessment models resulted in significant uncertaiaty In

these preliminary results. In the preliminary risk sCoping assessment report,
the staff made recommendations for further evaluation of the risk impactl of

L0

in paralic) with the preliminary risk scop\ng study, the s1aff developed &
task ection plan on £Q which included a task item ident 1 f1ed as 2 “final PRA."
Based on the preliminary risk scoping study, the staff had enough concern with
the risk significance of £Q to pursue further work. 1he main intent of the
“further work" was to determine whether dala existed that could be used to
perform a more accurate PRA. Subsequent Lo the staff's risk scoping study of
{Q, Argonne National Laboratory (Argonne), under contract to the NRC,
performed additional work on the risk impact of EQ and produced a letter
report in October 1993. Highlights of Lhe Al yonne Study Jre inciuded in
Altachment 2 The objective of this work was (a) ‘o investigate the
availability and extent of adequate rel1apility data for electrical equipment

omponen’ n harsh environments, (b) to in 25, lyate other potenl\a' sources
of information on reliability data in harsh environment s, such as ‘he results
of testing programs sponsored by the government ur industrys (€) «0 assess

whether this information can be used with PRA technique’ to cavforn a
defendablc assessment of risk impacts associated with (0 1ssues; and (d)
ident1fy areas where more data are needed as well as approaches of obtaining
such data (with special focus given to cable systems)

The literature review performed by Argonne showed thal no reliability data
hases exist for the performance of electrical componenis 1in harsh

environrents. The investigation of other potential sources of related
informat 1on included: test dala from the TMI-2 accioent. work on cable
systems sponsored by (PR]; tests performed at Sand1a on cables, electrical
penelrations, termina, blocks, pressure switches, pressure transmitters, and
radiation monitors: and tests performed for NRC for solenoid operated valves.
From the review presented in this work, Argoune concluded that the available
informat 1un cannot be used with PRA techniques Lo perform a defendable
assessment of risk impact associated with £Q issues blcause there is nol
enough data to obtain defendable failure rates for the diffarent componenls of
cable systems. This conclusion is also supported by the insights of equipment
qualification experts on the use of equipment qualification data to derive
auantitalive measuremenis of reliability.

fxperts 1nterviewed as part of the Argonne work agreed that qualification dala
cannot be used for reliability because a limited number of samples was tested
for qualification. The issue of reliability has not been addressed in current
qualification practices. Although qualification tests are intended for design
verification and prevention of common cause failures due 10 harsh environment,
such tests focus on successful testing and faitlures were never reported in
qualification reporlis. Therefore, no conclusion about reliability of
components 1n accident conditions can be made using qualification data because
the avarlable data only reflect successful tests and do not reflect all test
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« ) at vy data was confirmud Dy Argonne, the
ek “on hold" unti) Brookhaven Nationa! Laboratory's (BNL)
torature was ¢2mpleted. The staff hoped this 1iterature
sver additional information or data that could be used 1o
PRA  However. the BNL literature review provided no

h into the use C‘ PRA fcf [Qt
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action plan tiem en PRA, the Siaff reviewad Lhe previous1y
ties. with focus on Sandia’s 1989 publication, NUREG/CR-£313.
(1ration (E7)-Risk Scoping Study.” This report was ysed as a
h the staff's preliminary risk scoping study and Argonne’s
of this report is included In Attachment 3. The purpose of
assess whether any historical EQ issues, related to the
the [0 rule, that were subjecis of past NRC research appear

cant impact on 11sk The study provides insights and a

f

wewnrk for sxamining equipment survivabiiity i1ssues for

This study also provides an Cxiensie evaluation of risk-
ent that could bC affected Hy accigent vnyironments

the authors fairst developed A ¢1 0! randidate risk
pment that musl function in accident-inducec harsh
whose failure would be risk sign frcand Second, they

mponents (cables, solenoid operators, etc.) for which harsh
lities might differ substantially from the relfability
ormal operation conditions employed 'n pasl PRAs. These two
jed a qualitative data base 10 support risk analysis of the

sntl operations in a harsh environment . Risk importance

formed by assessing the impact of completely unreliable and

e equipment on ri;k (risk achievement and risk reduction).
rcumvented numerous constraints imposed by current EQ and PRA
came approach could be used by licensees for evaluations based
PRA to fdentify risk important (0 components for condition

>
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h an evaluation could either include all systems modeled for

RA or be limited to the component s identified in

orm a quantitative risk assessment for EO, 11 1S necessary 10
ability data for equipmert operaltions 1in harsh environments
ne and BNL searched for such rel1ability data. They all

svatlable information and data cannotl adequately suppori
k assessments of EQ issues. The lack of data is due to the

ation tests were not designed 1o provide reliability dala
ty testing has been per formed for equipment in a harsh

ndia developed a method n NUREG/CR-5313 to evaluate risk
ment operations which could be used on a plant-specific
.epecific analysis is outside the scope of the £Q TAP risk

refore. no more work should be performed on PRA for the £Q-




.

edsard L. Marsh sl

1) ack 5.0 of the fQ Task Action Plan. 1he '(’;Tv,‘?‘lslff'O':’ H‘:? 1d be
rigk scoping study, the Argonne 5guo,; and WURLG/CR-5313 shoul
roviewed ‘or the Status Review, Task 6 of the £Q Task Actioen Plan.
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“Risk Impact of Environmental Qualification Requirements for Electrical
fquipment at Operating Nuclear power Plants.”
Nicholas 1. Saltos, SPSB/NRR
March.gb, 1983 . .

i
i

CONCLVSIONS

’ (ore damage frequency estimates for both PWR and BWR plants could
increase significantly if electrical equipment reliabilities are reduced
Jue to the presence of a harsh environment

. (urrent PRA perceptions regarding important risk contributors could
change if electrical equipment reliabilities are reduced due to the
presence of & harsh anvironment,

. Ine magnitude of core damage frequency impe-t s plant specific,

. Oue to the lack of reliability data hbases and the limitations 1in current
ORA models, an accurate assessment of the risk associated with harsh
environments 1s not possible at Lhis Lime.

SPECIT 1C_£OUIPMENT IDENTIFIED

flectrical components that support risk significant operations in harsh
envirgnments:

. Colenoid and motor operators inside containment
. Steam generator level detection circuits in PURs
These devices/systems, including cables, connectors. penetrations, anc

tranemitters are susceptible Lo therma) degradation of electronics and age
degredation cf seals with subsequent moisture intrusion.

[MPORT ANT_SEQUE'ICLS

Risk importan' core damage sequences and related in-containment components
faciny harsh cnvironmenls were identified.

PR«

. Large anc medium LOCAs affect MOVs required to open 16.18 .ours into the

accident to provide hot leg recirculation.

. Small and transient-induced LOCAs affect SG leve)l detectors which impact
AFW operation and affect PORV solenoid and block valve operators.
therefore contributing to fatlure of “feed and bleed" operation after AFM
fatlure.
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4 ivn N { sipl ] ffnct
' iiermediate and small LOCAS followed by ra ’ i e Lt
SRY soleno'd operators

: : . . 3 & * attinct
‘ ransient with 1oss of suppression poo! coLiing 1w squence) atircis
RV and MSIV solenoid operators and MIIV bypa valve motor operators

was subsequently found by Argonne (see Argonne Draft Letter Report

 fication. Characterization, and Evaluation of Risk Important Accident
cconar 14, Related to £Q Issves,* Decembor. 1993) that the TW sequance may i
be as significant when credit 1s taken for high pressure ‘njection e 4
cortrol rod drive (CRD) pump.



colloction and Evaluation of Existing Reliability Data for Electrical
Cquipment Performance in 2 Harsh Environment - A Litorature Roview,"
N.A. Hanan ang C. P. Tzanos
Argonne Natfonal Laboratory
Oetobs », 198.

Ihis document summarizes £Q test resy'is for a variety of components. The
aulhors reviewed reports on 1M1-2 equipment performance: (PRI work on cables.
Sand 4 tests of cables, penetrations, termina) Llocks, pressure switches,
pres gre transmitters, and radiation monitors, and fran' 'in Research (enter

tpet 0 of solennin operated valves.

from the TMI-2 work, Argonne concluded that most pguipment fatlures were
prodominantly a result of moirsture intrusion that generally occurred at Lhe
oloctvical penetration Lo 8 device,

Base ! on review of previous test results, the aulho Cuntified the following
(O « wponents that could have incraased farlyrs ¢3tes as 4 result of an
al snt ha. sh environment

. ahles

. slectrical penetration assemblies
. pressure switches

. \olenotd operated valves

Appendiy | summarized expert opinion on the subject of elicitation for severe
environment reliability of equipment. The experts interviewed agrend thatl
qua! fication data cannot be used for reliability because a limited number of
sampios was tested for qualification, The issue nf reliability has not been
addrosed in current Gualification practices. Qualificattion tesls are
intended for design verification and prevention of common Cause fatlure due o
ha. .h environment. Since qualification focused on successful testing and
documentation of the equipment, failures during gqualification testing were
never reported in qualification reportis. Therefore. no conclusion ahoul

rel ability of components 1in accident conditions can be made using

qua' fication data because the available data only reflect successful tests
anid 1o not reflect all test experience.
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NULG/CR-5312, “Couipment Qualification (EQ)-Risk Scoping Study”
ustard et al
anuary 1989
L} (1ret developed a )ist of candidate risk s1gf ficant equipment
moct tunction in accident- induced harsh enviranmenis and whose fallure
be risk significant. Sucond, they Jﬂeﬂ&i(lvd those components (cables,
o1d ouorators  ete.) for which harsh environment rellabilities might
¢ sub.tantially from the reliability values based on normal operation
Lion. omp'oyed in past PRAS. Those twe aclivities provided a qualitative
hase to justify harsh environment parameiric rigk achievement analysis
he f1date cquipment operations This project approach circumventen
ctraints imposed by current £Q ang PRA practices
. ecauipment qualification hYs Deen Lanu el nel with loss of coolant
font ¢ JCASY), main steam l1ine Droes (MSLE4) and high energy line breaks
A.  on the other hand, are contarnid with a4 Much more diverse sot
CeQUENCE S
n alculations assume early loss of e¢quipment function during Lhe
ent [auipmen: failure due to harsh environmenis may not be immediale,
f mo initia) core conling. For example, in both the W BWR sequence
¢ with 10ss of suppressinn pool cooling) and Lhe transient-induced of
broak LOCA PWR sequences equipment reliabi1ity data for steam,
ri and pressure conditions would be useful for PRA, but early
tion accident conditions are not assumed for thesc sequences. However,
of available [gualification] data that characlierizes the accident
rmance for solenoid and motnr operators includes a 200 Mrad radiation
r or Lo simulating the steam/temporature cunaitions
Va

¢ AN(
x ¥ 'y

from a PRA perspective, the [0 fssue of whether correct accident

acceloration technigues have been used 15 not risk significant. Also nol
risk significant are: simullaneous versus sequent tal accident
ations. presence of oxygen in the test Chamber, simulation of beta
wilh gamma
from a PRA perspeclive, much safety-related equipment inside containment
nei st function in an accident radiation environment . Lthe remaining
equ pment needs Lo function during radiation conditions for a few hours
few Cays
Mydrooen control equipment inside containment would be exposed Lo risk

ynl radiation conditions substantially less than currently
]
‘

omp'oyed during [Q tes

1nQ
1
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the importance of the atCivwat radiation dose 1$
phasized The current overconservatism in assumed radiation during
ng may actually impact ritk adversely (sen SG level detector

oL e sLpam C"C".(‘fi'\f‘,f Yoy !r‘ﬁs"‘!’\"efﬂ the aulthors nnte that PRAs do
not 1e] the transmitter harsh environment reliability 1n determining

the auxiliary feedwater system reliadiiity. Degraded transmitier 0-rings
may produce a common-Cause susceptibility Lo morsture degradation.

The fol)lowing issues have potential applicability to vafety-related components
with potential risk significance Additiona) investigation may by warranted

Adequate sealing/protection of safety-related circuits from moisture

intrusion/condensation effects.
Z Choroe of ambient environments 48 @ hasis for erquipment qualification.
] Mumidity agiry effects.
4 Ch o of accident envirenments far equipment qualification.
5 Use of olternative test approaches ultiple sample reliability
asse smont and/or fragility testing) t0 complement current qualification
type testing
6 Aceolerated aging methods for nuclear station hatteries.
PREVIOUS W ¥
The authors evaluated a number of previous studies on PRA and/or EQ and
developet the following "Historical PRA Insights:
NUREG 1150, "Reactor Risk Reference Document ,* draft February 1987
The intersection of an elevated anvironment and a significant risk reduction
interval or risk increase interval provides the possinbility of a significant
[0 impact on PRA results. Systems designed to miligate consequences of an
accident (1.e., containment integrity fystems and fission product scrubbing
mochanisms) which are of less importance LO cOre gamage potential than risk
mitigation are the very c<ystems which could see the most severe environmental
onditions after the onset of core damage. Calculations based on single

component fatlures do not provide a complete perspective regarding the
otential for common-cause equipment failure to impact risk.

NUREG/CR 4144, "Importance Ranking Based on Aging Considerations”
Components within safety systems that had many moving parts were Llhe most risk
significant components susceptible to aging effects. These included MOVs in

the emerqency injection systems and sources of emergency power and signal

process ng

NSAC/36, "Importance Ranking in Equipment Qualification”

This industry document concluded that actions such as plant modifications or
operating procedure changes may be 3 more cost effective method for achieving
risk reduction than proving qualification for safety-systems of an older

plant
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NUREG/CR-3702, *1dentification of Equipmunt and Components Predicted as
§ignificant Contributors to Core Damage®

The purpozc of this study was 10 fdent{fy componenis predicted Lo be
significant contributors to dominint severe accident sequences. [auipment
identified by this screening process In ‘udes power operated relief valves
(PORVs), motor-operated valves (MOVS), solonoid operated valves (SOVs), main
steam isulation valves (MSIVs), eleclrica) cables, conneciors, and 1imit
switches

NUREG/CR-4537, "Electrical Equipment performance in Accidents®

This study as designed to determine Lhe performance of safely related
cquipment under severe accident conditions The resulls of the study
indicated that safety relief valve actuation assemblies and main sleam
isolation valve solenoid control assemblies are risk significant equipment
items with the potential of seeing env\ronmenta? stress in excess of
qualification levels,

SPLCIFIC 1 vAPMENT AND “COUCNCLS

EV?OT.Q%"'0RPL.LQ:!J.I&ilijﬂii,ABQ_BQBIA.AQQABIlﬂLLﬂlfQ.ﬁlﬂLh_llllﬁj

NRC requirements that [Q testing be based on "instantaneous release” of part
of the core inventory have potentially increased the feedwater-related scram
rates for PWRs. The impact of this N‘t requirement on PWR foedwater scram
rate should be further investigated to provide i basis for possible
modificat on of the NRC requirement,

Steam grnerator level transmitiers are an example of aquipment currently
qualificd for accident radiation conditions even though PRA does nol mode)
their use after core melt. From a PRA perspective if auxiliary feedwater L0
the steam generators is being used to maintain core cooling, then the steam
generators must boil dry prior to core melt. Thus the transmillers are not
nceded after core melt when Lhe accident radiation conditions would occur.

For man, plants these same steam generator leve) detectors are used Lo
initiate a feedwaler trip during normal operation ihe setpoints for
a) owable variation in the steam generator leve) during normal operation are

nartially based on the accident accuracy of the steam generator level
transmittiers Manufacturers' tests indicate thal the dominant contribution Lo
transmitler inaccuracy 1s caused by the accident radiation exposure. for

example. Barton specified for 11§ iransmitters a 3% inaccuracy during
cteam/thermal exposures but a 10% inaccuracy during radiation exposures.

Mence. NH('s instantaneous radiation release requirement currently controls
foodwaler trip setpoints, Eliminating this rogulatory requirement might allow
?rnn:or fexibil ity during plant oparatinn with respect to sieam generatlor
eve! Ihis might reduce the number of teedwater trips Lhat acl a3 inttiating

events for PRA accidentl sequences.

The primary environments of concern are small broak steam and temperalure
condi1tions. Chemical sprays, radiation, and hydrogen burn conditions are nol
applicable from a PRA perspective since Lhey occur after initiation of core
damage. Poor sealing against moisture intrusion would have to be considered a



iry concorn, SOV and MOVs would only be 1o u action for a fow
of high dose rate exposures Confirming Cal.lial regarding actual
ment radiation exposure conditioni may D wari

RVs ard MOIVS

ne TW sequence (transient with loss of suppression poo! cooling).

ainment cooling can be restored by rpening ihe MS1Vs in the harsh
environment caused by high suppression poo! temperatures and pressures
(nvironmentally-induced failure of the ME1Vs leading to fatlure to restore the
power conversion system {s currantly nol mode!lod by PRA analysis, fven
thouah the environmentis surrounding the MSIVS have worsened As Lhe TW sequence
oroaresses. PRAs currently calculate that recovery becomes more probable
(i e., PRAs currently do not account for environmental failures of the MSIVs).
0f primary concern for the MSIVS would be the solenoid operators, the 1imit
switches, the cabling, the eloctrical connections and seals, the electrical

trations, and the mator operated bypass valve operator and controls

tain a Jounding estimate for Lhe potantial impart of MS1V fallure on core
mage freguency, Lhe authors assumed non-recovery of the power conversion
vom for Lhose seauences which could preduce 4 harsh environment in
ment This resulted tn, at most, a factor of two increase in base case
damage frequency in the plants analyzed

ncern for the SRVs would be the solenoid operators, the cabling, the
netinne the clectrical penetrations, and the vaive position indicalion

cos. There is a potential impact on eguipmeni eperability from humidily
c1s. connection interfaces, and sea:'ny techniques In addition, there 15
once Lhat accident equipment reliauiiity differs from normal operation
pment rellability. Therefore, RELIABILITY testing of solenoids under
‘dent conditions may be worthwhile.

’lrvr - re
L RCIC. and HPCS DUMRS

BWRs  the MPC!, RCIC, and HPLS pumps are located outside containment PRAS

cur.ently assume failure of these pumps when suppression pool temperatures
excoed 210-240°F

BWR/4s. for non-station blackoul sequences, operability of HPCI/RCIC pumps
9 high suppression pool temperature conditions 1s only risk significant
the harsh suppression poo) conditions concurrently mpact the reliability
+{ the MS1Vs and the SRVs. Core damage frequency contributions from TW
coauences (transient with loss of suppression pool cooling) can become
nificant and substantially alter current PRA perceptions regarding the risk
ficance of the TW sequenc? when 311 these systems (MPCI/RCIC, SRY and
v) are affected by common-Cause high suppression pool/containment
nperatures

current design basis EQ requirements tor HPCI or HPLS pumps gonc'a\\; lack
significance Demonstratien that HPCI, RCIC, and HPCS pumps would be
able when they pump high temperature water from the suppression pool
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'water trsoratures up 10 385°1) couly substantially radure core damage
{roquenc i~y for some plants,

The authors recommend additional PRA analyses Lo determine whother PWR
containment fan operation is sufficiently rigk significant to warrani
substantial equipment qualification attention, fan coolers are assumed Lo
{at]l olther bocause of cable fatlure in the harsh radial fon and steam
condition, or because of clo ?\ng by core debrit and aerposols, 17 fan
operation 1» deemed Lo be su feiontly risk significant, then consideration of
humidity aging elfncis and .ppropr\'{. ubrication and maintenance activities
may ho appropriate,

BWR_ang "wR High Range Radlalion Hpolioch

Ihe high range radiition monitor would detect the lass of the UO, ceramic
barrisr via an increased signal for radiation levels within containment, The
high ran,e radiation monitor 15 one (f the few $|2ha\\ available to the
apeyator 1o indicate loss of ceramic integrity. Containmeni area radiation
lovels of the order 10«3 R/h or graater would sugged! that the fua)l caramic
harrigr 15 being lost via core melting,

The largest risk impact due to oparation of High Range Radiation Monitors 1s
for the carly release accident sequences, for early reloate sconarios,
containmont fatlure follows core melt by at motl & fow hours. There does nol
appear to be a risk basis for requiring a factor of twe accuracy for Lhe
radia' ton monitor in the full range of 1 R/h to 1€+7 R/h. Radiation monitor
signals In the low ranges are below those that fndicate significant core melt
and hence would 1ikely not initiate emergency response docision making
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This ¢ .es Task 5.0 of the £0 Task Action Plan. The insights from the
preliminary risk scoping study, the Argoane study, and NUR[G/CR-5313 should be
pviow ! for the Status Review, Tas« & of the £Q Task Action Plan,
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edyard B. Marsh

This closes Task 5.b of the £Q Task Action Plan. The insights from the
the Argonne study, and NUREG/CR-5313 should be

preliminary risk scoping study,
reviewed for the Status Review, Task 6 of the £Q Task Action Plan.
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ATTACHMENT 4

POSSIBLE USES OF PROBABILISTIC RISK ASSESSMENT
70 GAIN RISK INSIGHTS

ON
ENVIRONMINTAL QUALIFICATION
BY.

GARETH PARRY
DIVISION OF SYSTEMS SAFETY AND ANALYSIS
SENIOR LEVEL ADVISOR
ON

PROBABILISTIC SAFETY ASSESSMENT

There are two potential uses of probabilistic risk assessment (PRA) to gain
fisk insights in to environmental qualification (EQ). One use of PRA would be
to use i1t to categorize and prioritize equipment with respect to its being on
2 condition monitoring list. While all the potentially vulnerable equipment
may not typically be modeled in the PRA directly (instrumentation for
example), it would be relatively easy to find the right "hooks" (basic events
or gates! n the model with which to associate the relevant equipment. For
this purpose, the aim would be to identify equipment that has aged or
deteriorated so that it no longer would survive the environment for which it
s qualified. In this case the categorization or ranking would be performed
using the scenarios for which the equipment is required rather than those for
which the [Q stresses are exceeded,

Another use is to use the PRA to explore the appropriateness of the £EQ design
basis accident scenarfos. To do this requires usin? the PRA to identify
whelher there are realistic scenarios that can result in the environment
becoming harsher than that assumed in the EQ tests. Or, put another way, are
the FQ test design basis accidents bounding in terms of the environmental
stresses expected in the range of scenarios identified by the PRA. One
example of this would be concerns associated with flooding, i.e., equipment
designed for steam and high temperature environments becoming submerged
because. for example, of containment flooding in BWRs. To address this fssue
it would be necessary to identify whether there were any sequences in which £Q
equipment were to become submerged, and whether any credit is taken for their

operabiiitly,

There are two issues to look at; the role of the equipment in preventing core
damage, e«nd the role of the equipment in determining the containment failure
probability and therefore the radionuclide release and public risk. The
flooding example above is likely to be more of an issue for risk than core
damage, because it only becomes a concern when a lot of water is put into
containment. either directly (containment flooding in a BWR) or indirectly
(for a PR as an example, through a hole in the RCS, followed by failure to go
to sump recirculation, necessitating maintenance of cooling by refilling the

RWST).

It is likely to be the case that it would not be possible to use many PRAs
directly without modification. Many BWR PRAs do not model containment
flooding as a core damage prevention strategy, but they may include it in the




Gus C. Lainas 2

Leve) 2 portion of the PRA. Also, for PWRs, there are few examples in which
the PRAs mode) RWST refill as a prevention strategy. These are typically very
low frequency scenarios, and, in addition, it is ikely that the impact on
risk may be minimal since they take a long time to develop, and are probably
not LERF contributors.

It should be noted further that, for the assessment to be appropriate, the PRA
mode) should reflect the way the plant would be operated in accordance with
the [0Ps. and standard plant practices. In PRA a particular success strategy
is typically adopted for representation dn the event tree. So, for some
Westinghouse PWRs PRAs, for small LOCAs; the success path is that the
operators cooldown and depressurize the reactor (using AFW as the heat sink)
to establish RHR, and minimize the break flow. Many PRAs, however, model the
sequence of events as continuation of S1 until the RWST is depleted, followed
by switch over to high pressure recirculation, and heat removal via the RHR
heat exchangers. In either case, the AFW would not be required for more than
a fow hours, and EQ concerns about the steam generator level sensors may be
minimal



