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Risk Analysis with respect to Power Recovery Time for RCP
Seal LOCA Caused by Station Blackout
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Abstract

A Probabilistic Safety Assessment shows that where a station blackout accident
occurs and the power recovery is not available until appropriate time, core
damage occurs in terms of the failure of a reactor coolant pump (RCP) seal,
which is a small loss of coolant accident. In order to quantify the core damage
frequency for this accident, both a leakage flow rate of RCP seal and a recovery
time of offsite power should be considered in the analysis, but, in general PSA,
a conservative and simple method is adopted instead. In this paper, the new
methodology considering the quantitative effect of a leakage flow rate of RCP



seal and a recovery time of offsite power is introduced and for applying the

developed method to minimal cutset generated from PSA quantification, the

nonrecovery factor for offsite power is also introduced. The nonrecovery factor

for offsite power presented here can be applied to core damage frequency

analyses for RCP seal failure due to station blackout accident for all PSA for

domestic all Westinghouse reactors.
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A3 = [LOP x DGAFT x DGBFR

o

+ ILOP x DGAFR x DGBFR

vlgoAdbd 7] A B 'Fail to run’

vj Akt Adbd 7] A 'Fail to start’

DGAFR, DGBFR :
DGAFT :

W
oo
o

N



ILOP x DGAFT x DGBFR x NRI,
ILOP x DGAFR x DGBFR x NR2

() A AA H2uad 48

TLOP x DGAFT x DGBFR x NR1'®] A}i1 zla& vh53 2rh 493/l
7F @Aysta vt A d Y] AE fail to start”’® 91ske] 7)ol ¢F Ha ujAtt A
BA7] B Z1Bel Al EAHTL Al AL F mFow FAHE Au
ojth. o]yl AEj7t HW AR WA HEz wEo] AAEol dnt § 4ol »&E
At ojuj7bA] Aol do] FHEA FEvty RA=ES S U A "k o
A AL Rl 4 F 485 wALANES Aetd B 2ok
E 2. AAE YAA HE UEF rEO g% A4S E
DG High Temperature O-Rings RCP
Power| rp | o) g2 [ 0.0025 003 (1)?01(;(;1 014t | 0700 Seal | D01 LOOP A
A7 Non- gpm | = (fails PR %B()c;— EAEA
Kecov to run) |480 gpm | 182 gpm| 76 gpm | 57 gpm | 21 gpm | A2 {'%ﬂs} ML
ery @ S5(b) GEH® | (@ X ()
1 0.62 | 480 | 1.75E-04 | 1.325E-03| 2.025E-02| 2.900E-03| 3.756E-02| 1.771E-01| 2.391E-01| 2.47E-01 | 4.32E-05
2 | 044 | 300 |3.50E-04| 9.500E-04| 1.492E-02| 2.100E-03| 2.761E-02| 1.291E-01| 1.747E-01| 1.83E-01 | 6.40E-05
3 | 032 | 200 |5.25E-04 | 7.000E-04| 1.119E-02| 1.605E-03| 2.084E-02| 9.701E-02| 1.313E-01| 1.40E-01 | 7.35E-05
4 | 024 | 140 |7.00E-04 | 5250E-04| 8528E-03| 1.215E-03| 1.579E-02| 7.292E-02| 9.897E-02| 1.08E-01 | 7.56E-05
5 | 018 | 106 |8.75E-04 | 4.000E-04| 6.396E-03| 9.450E-04| 1.233E-02| 5.680E-02| 7.687E-02| 8.61E-02 | 7.53E-05
6 | 014 | 8 |1.05E-03| 3.000E-04| 4.824E-03| 6.950E-04| 8940E-03| 4.076E-02| 5552E-02| 6.50E-02 | 6.82E-05
7 01 | 70 |1.23E-03 | 2.263E-04| 3.838E-03| 5.600E-04| 7.282E-03| 3.306E-02| 4.497E-02| 5.45E-02 | 6.68E-05
8 | 0081 | 59 |1.40E-03| 1.800E-04| 2.985E-03| 4.350E-04| 5.696E-03| 2.489E-02| 3.418E-02| 4.38E-02 | 6.14E-05
9 | 0063 | 51 |1.58E-03| 1.400E-04| 2.345E-03| 3.450E-04| 4.470E-03| 1.936E-02| 2.666E-02| 3.64E-02 | 5.73E-05
10 | 0049 | 45 |1.75E-03| 1.100E-04| 1.866E-03| 2.750E-04| 3533E-03| 1.541E-02| 2.119E-02| 3.10E-02 | 542E-05
11 | 0039 | 40 |1.93E-03 | 8750E-05| 1.466E-03| 2.2006-04| 2.834E-03| 1.225E-02| 1.685E-02| 2.67E-02 | 5.14E-05
12 | 0031 | 36 |2.10E-03| 6.875E-05| 1.173E-03| 1.700E-04| 2.221E-03| 9.480E-03| 1.311E-02| 2.30E-02 | 4.83E-05
13 | 0024 | 32 |2.28E-03| 5500E-05| 9.594E-04| 1.415E-04| 1.846E-03| 7.900E-03| 1.090E-02| 2.08E-02 | 4.73E-05
14 | 002 | 30 |2.45E-03| 4500E-05| 7.729E-04| 1.140E-04| 1.485LE-03| 6.320E-03| 8.737E-03| 1.86E-02 | 4.57E-05
15 | 0016 | 27 |2.63E-03 | 3.625E-05| 6.130E-04| 9.300E-05| 1.211E-03| 5.135E-03| 7.088E-03| 1.70E-02 | 4.47E-05
16 | 0013 | 25 |2.80E-03 | 2.875E-05| 4.877E-04| 7.300E-05| 9.517E-04| 3.950E-03| 5.491E-03| 1.54E-02 | 4.32E-05
17 | 001 | 23 |2.98E-03| 2.288E-05| 4.024E-04| 6.050E-05| 7.931E-04| 3.279E-03| 4.557E-03| 1.45E-02 | 4.32E-05
18 |0.0083 | 22 |3.15E-03 | 1.888E-05| 3.305E-04| 5.000E-05| 4.903E-04| 2.686E-03| 3.576E-03| 1.35E-02 | 4.27E-05
19 {00068 | 20 |3.33E-03| 1.550E-05| 2.718E-04| 4.150E-05| 4.038E-04| 2.212E-03| 2.945E-03| 1.29E-02 | 4.29E-05
20 | 00056 | 19 |3.50E-03| 1.275E-05| 2.239E-04| 2.300E-05| 3.317E-04| 1.817E-03| 2.408E-03| 1.24E-02 | 4.33E-05
21 00046 | 18 |3.68E-03 | 1.050E-05| 1.866E-04| 1.900E-05| 2.740E-04| 1.501E-03| 1.991E-03| 1.20E-02 | 4.40E-05
22 100038 | 17 |3.85E-03 | 8.750E-06| 1.572E-04| 1.600E-05| 2.307E-04| 1.264E-03| 1.677E-03| 1.17E-02 | 4.49E-05
23 00032 | 16 |4.03E-03 | 7.375E-06| 7.196E-05| 1.350E-05| 1.947E-04| 1.067E-03| 1.354E-03| 1.13E-02 | 4.56E-05
24 100027 | 15 |4.20E-03 | 3.375E-06| 0.000E+00| 0.000E+00| 0.000E+00| 0.000E+00| 3.375E-06| 1.00E-02 | 4.20E-05
2 5.29E-05
A A (29 AY A A AEE - 291E-02, DG Fail to start7} 2249 uf) 1.54E-06

*CUT: Core Unrecovery Time
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“WOG 2000 Reactor Coolant Pump Seal leakage Model for W/H PWRs,”

WCAP-15603, Dec., 2000
3. "Reactor Coolant Pump Seal Performance Following a Loss of All AC Power,”

WCAP-10541, Nov., 1986
4, "Guidance Document for Modeling of RCP Seal Failures,” BNL, Aug., 1999
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