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References: 1. *Followup on Open Items from the ABWR PRA PCEL and the March

meeting in #an Joss", Latter Kelly te Duncen, April 9, 1992,

2. "Physical Properties of Flulds and Flov Cheracteristice of
Valves, Fittings and Pipe", Crane Engineering Divisisn, 1969

Roferance 1 (noluded several questions regarding LOCAs outside of containment
and the bypass study ircluded in Saction 19E.2.3.9 of the ABWE £8AR. The
folloving responses are provided to thess guestions. Please note that due to
ASWR S8AY revisions Tebles "19E.2-12" and "19E.2-13" sheuld refes to Tables
19¥.2.20 ind 19B, .21, respectively, and Figure "19E 2-8" should refer to
Flgure 192.2:15. The statement of the questions provided belov have made
thess corr-eticny.

LT T Sl

P Sone of che bypass probabilities listed in Table 192.2-21 sppesar to have
been undereutinated because common cause fallures do not appear to have
been taken inte cinsideration. For example, when caleulating the bypass
probabilitien of feedwater line, SLC injection line or the vacuum
broakers, common-cevse failure of check valves eppesrs *o have been
ignored.

RENPONSE

Comnon causss vere considered in the estimate of sowe fallure
proLebilitios listed in Table 19E.2.21. For wxample PE was assigned o
value of 1.0 to reflect the comson cause petential for lose of &ll AC
power & ~ing & Station Blackout event; Pl includes consideration of &
cemmon Luse affecting both MEIVe in a eingle line, A commo' ceuse
fallure among iheck valves was not considered,

With regard to check valves, industry fatlure rate date associated with
ellowing complete reverse flow wes uscd, Only Feedwater and the §LC
patha contain more than nne check valve. If common causes are
conridered for rhese lines (with & Beta factor of .18), the bypass
piobabilities Tor the lines would be increased by a factor of about 21.
However, due to the low contribution of these lines to the total the
total Bypar: fraction would only be increassd by about ,08%. Thexefore
such common cause effects can be considered inaignificant,
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As indicated by Yq. /., CE's analysis is Lased on the presumption that a
core damage event has oceu red. It is not clear, howevar, vhether some
of the deta suck o "3, P14, and P15 shown in Teble 19E.2:20 represent
the fallure probabli.ties before & core melt or the conditional faillure
probabilities, givan a core melt,

RESPONSE

The values used are conditional probabilities, given a cove melt, In
general thess probabilities are not affected by the core melt. The
breaik fallure rates wore detyrmined from WASK 1400 which proviced a mean
break failure rate for a line less than 3" of 6. €2.9/hr-segnent. The
fall ste rate of u larger line wes given to be & facter of ten lower.
For an individual bypass line, the line was assumed to consiet of four
segments outside of contalnment. Because it vas presunsd that an
undetected wreak in en unpressurized line could osour at any time, the
conditional probablility of a bypass path was then taken to be the same
48 the failure rate during & one year period (which was estinated to be
7000 hours). This approach of estimating pipe fallure probability fs
Judged to be consarvative #nd the consequences of an unisolated LOCA
:ut;:;. ;oueotn-out Lo consldered negligible (mes response to question
" ow) ,

1t appsars toat split frecticns (& crucial parameter in obtaining CE's
results) were calculated using Bq. 12, which vas derived from Eq. 10,
The detail of hov Eq. 17 was actually used to obtain split fractions
shown in Table 19E.2:21 (s not explained in the SSAR. For example, no
information was given regarding the actual numerical values used for the
goonatry-dependent expansion factors, Y, 7 & "e resistance
cosfficients. K, for the broken area, » 0 . e penstration lines, Wo
mention wes made of how the different!. v ure, dF, which ta tims
depandent, was evalusted for sach of © etration lines including
those leading to the suppressisn pool

RESPONFE

In the evaluation of flow split frections in Table 19E.2-21, Equation ¥
was evaluated using & computer program developed to ease input and
caleulation. The moat significant assumptions (including a discussien
of the 4P used) were included {n notes listed in Sectiun 19£.2.3.3.3
(Page 158.2-32) of rhe SSAR., Other value. used {n the rslculation are
listed in Tnble ow!
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lable 1
Adddsional resumntions dn Flow 5048 Caloulasion
Eacaneser Asnunad Yalue. . ~Banls
Resistance Coefficient (¥efl/D)
friction factor (f") Qi1 to 014 Reference 2 (Pg A-25)
(Size dependant)
Lina length (L) 83 fo/8¢c Note 5
Line Diameter (D) various Line size (Table 19E.2-1)
Other resistances (K) Referencs 2 (Pg A-30)
goate valve 13
check valve 138
lobe valve 340
trance offecces %
Exit effects 1.0
Expansion Factor (Y) 6 to .9 Reference 2 (Pg A-22)

(4F, K dependent)

“. Since GE has already {dentified the major bypass paths (see Table
198.2-21), 4% otould be strvaightforvard to Ldentify those yipln: Kvotems
outside of the pressure boundary whoss bresk cen lead to less of coolant
that is not sutomatically 1solable, A slople fault tree analysis can
then be performed to sstimate the frequency of LOCAs outside of
containment, Event trees similar to thoss shown ir Figures 19E.2-19A
through 19E.2-19K cen also be constructed to estimate tha frequency of
LOCAs outside contalnment. Once the frequency of LOCAs outslide
contalinment {s determined, & LOCA evant tree can be constiucted teo
analyze the ssscoiated core damage seguencas,

RESFONSFE

The evalus:ion of bypass paths in Section 19£.2.3.3 is based on
consideration of the relative contribution to offsite risk rether than
core damsge frequency. The approsch used was forised on the rlative
frequency of releases which would have @ high associated source term due
to & lack of suppression pool serubbing, The frequency of LOCAs outside
contairmert can be <stimated from the informatiun in Table 19E.2-21, but
several cunsidorations make this approech not as useful.

1) Not all bypass patis reguire « LOCA outside of containment; An
open Main Stean line, for instance, can result in condenser
failure which is not tredicionally consider~d a LOCA,

2) Bypess paths from the Dryweil do sot cause a trancient and are
on.y of significance following core damage. The evalustion showed
that there is more significance to thess paths than LOCAs outsida
containwent from the standpoint of risk.

3) 1gnoring the effect of flow splitting over cstimates the risk
¢f LOCAs outside containmant,
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If the suggested approach vere taven, the initisting event frequency for
LOCA®s outside containment could be based on the bypass probabilities for
Intermediate and Lurge lines from the RPV {n'‘cated on Tavle 198 .2-21
after acjusting for Common Cause Failures anc factors previously
introduced for SBO events (sse attached marizup Table). This approach
results in a total initiating event lroqunc{ for inisclated LOCAs
outeide containment of sbeut ?.64-7/yr. Applying this frequency in an
event trees eimilar to Filgures 19D 4-13 and 19D .4-14 ylelds # core damage
frequency for uniscolated LOCAs ovteide containment of abuut 7E-12/yesr
and orders of magnitude less than the zotal core damage frequency. This
evaluation aleo {gnores the benefit from the flow splitting effect wvhich
provides an additional basis for excluding these lines from further
conaideration,
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Table 19E.2:21
Suminary of Bypass Probabilities
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