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As we discussed in the March 24, 1992 neeting at San Jose., 1 am documenting
how to ca:culate HCLPF values for the ABWR. Enclosed ave instructions on
turning Hhagility curves into HCLPFs. These instructions ars the same as
those | provided to you verbally at the meeting. Aisp enclosed is a table of
seismic Boolean equations used by BNL and EQE to develop their estimates of

the HCLPF for the ABWKR.

Encloswies: as stated
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In many scismic PRAs, the fragil'ty of a component has bdeen represented by &
double lognormal mode! wsing three parameters (1) madian ground acceleration
capsciiy A, logarithmic standurd deviations 5R and ﬂu representing,
respecﬁvely.uh) randomness in the capacity and (3) wncertainty in the median
vatue. Using the double lognormal model, the fragility curves as shown in Figure
2:1 arc developed. The median capacity, iz and &J- are estimated uning design-
analysis information, test data, earthquake expurience data, and engineering
judgment (Kennedy et ai, 1980; Kennedy and Ravindea, 1984) The median
capacity can be estimated as a product of an overall median safety {actor times the
SSE peak ground sccelevation for the plant. The overall safety factor is a product

of a number of factors representing the conservatisms at diflerent stages of
analysis and design. When the linear scaiing of response is not approprivte {(e.g.,
soi! sites), the median capacity is evaluated directly using median structurs! and
equioment response parameters, median material properties and ductility faciors,
median static capacity predictions, and realistic structural modeling and method of
analysis.

The HCLPF capacity is calculated using this fragility model as:
HCLPF capacity » Ap exp [ 165 (Bg +8 ) ]

Further details on the development of A ,ﬁa. and ”U values for a given
component may be obtained lrom the cited re’?erences.
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Table 4.4-1 BRL Summary of ABVR Sefswmic Booisan Equations

IA
IB-2
1C
1D
iE
Il
1v
Iv-1

Iv-2,3.5

Kl = SI«C
K3 = PUXPCR

K5 = PAYLPL

SEXKL*LOP* ( PUNURSX 1+ PUSUH*X* (FC4UR)
SEX(KI#TR+K2%C)*LOP*FW* (X14FA)

SEXSI#LOP*Cn (FUCLPLaFI#PW*URZ4KI% (PA+XI#UR2 ) wUHSY)

SEXKINLOPH (XL PURURSFA+K4*UH* (PCHUR) * (V4HX) )

SE* ST+ LOPRCHURD* (PWNEL 4K I*KS#UH*X2) )

SE*STWLOP* (K6*PW KT (HX4W1) ¢KB* (PCAUR) #W1 *UH+ (K§ +K1 0% PA) #C VW2 |
SE*SI#URZ*LOP*PURC*FCTR

SURST*FCTRWKINKSHK]L 1w LOPRC*C4AwY2

SE*K12#LOF*CH (C42% (TCI+K1I%FA) 4 PCIWFCTR® (R1AFTRIWUR K] 1 #PA*CL+K ] I*PA))

K2 = SI®UEI#FCTR
K4 = PUX

K6 o XinFA*(C+URI*FCTR)

K7 = PUwlw (POTR+TH)
KB ~ PUNCwd a WX
K9 o PURLFLaPCInTA*lin (TRINTH+XI*V*FETR)

KID = FUWNLPL*PCOWCLI*FCTR*K] S

K1l « URIWUHXIV

‘ K12 = STwPuwLlPL

K13 = THWY

Kld = PAREINY




