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A Study of Calculation Method for RAW including CCF
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Abstract

In this paper, a new calculation method to derive a component RAW using failure mode
event RAW including CCF (Common Cause Failure) is suggested and compared with the U.S.
industry method. Since the new method suggested in this paper approaches a real RAW value
in a little bit conservative manners in the probabilistic safety assessment models of
real nuclear power plants, it can be very useful in the calculation of the group RAW
which plays a key role in the risk informed regulation and applications.
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Component Failure Mode FV RAW RAW
1) Valve ‘A’ Fails to Open 0.002 1.7 n/a
2) Valve ‘A’ Fails to Remain Closed 0.00002 |11 n/a
3) Valve ‘A’ In Maintenance 0.0035 1.7 n/a
4) Common Cause Failure of Valves ‘A’ & ‘B’ & 0.004 n/a 54
‘C’ to Open
5) Common Cause Failure of Valves ‘A’ & ‘B’ to 0.0007 n/a 5.6
Open
6) Common Cause Failure of Valves ‘A’ & ‘C’ to 0.0006 n/a 4.9
Open
Component Importance 0.0108 1.7 54
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Event P FV RAW
A-random 0.009 0.0125 2.5
B- random 0.009 0.0125 2.5
C- random 0.009 0.0125 2.5
CCF-ABC-12 0.00039 0.01054 31
CCF-ABC-13 0.00039 0.01054 31
CCF-ABD-23 0.00039 0.01054 31
CCD-ABC-all 0.0003 0.966 3220
A-Component 0.01 0.99958 100
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Basic Event Description P FVv RAW

CCF(RUNNING) OF LPSI PUMPS
LSMPKLPSIP (2/2)CCF 1.92E-05 | 0.0004 | 21.8322

LPSI PUMP 1 UNAVILABLE DUE
LSMPMLPSI1 TO MAINTENANCE 1.76E-03 | 0.0003 1.1687

LPSI PUMP 2 UNAVAILABLE DUE
LSMPMLPSI2 TO MAINTENANCE 1.76E-03 | 0.0005 1.2773
LSMPRLPSI1 LPSI PUMP 1 FAILS TO RUN 2.40E-04 0 1.1607
LSMPRLPSI2 LPSIPUMP 2 FAILS TO RUN 2.40E-04 0 1.1764
LSMPSLPSI1 LPSI PUMP 1 FAILS TO START 2.30E-03 | 0.0005 1.2054
LSMPSLPSI2 LPSI PUMP 2 FAILS TO START 2.30E-03 | 0.0007 1.314
LSMPWLPSIP | CCF(DEMAND) OF LPSI PUMPS 1.36E-04 | 0.0029 | 22.1099

5 LPSI Pump 1 FV = 0.0004 + 0.0003 + 0 + 0.0005 + 0.0029 = 0.0041
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1: CCF LPSI Pump 1 RAW =22.1099
2: CCF LPSI Pump 1 RAW = 1.2054
3:LPSIPump1l P RAW = 1 + FV*(1-P)/P

, P=1.92E-5 + 1.76E-3 + 2.4E-4 + 2.3E-3 + 1.36E-04 = 00044552
RAW =1 + 0.0041 * (1- 0.0044552)/0.0044552 = 1.91617
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, 0.0084 ( = 0.00285 + 0.0002 + 0.00498 + 0.000075 + 0.00015 + 0.00015)
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RAW =1 + 0.0108*(1- 0.0084)/0.0084 = 2.27
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Component Failure Mode P FV RAW RAW
1) Valve ‘A’ Fails to Open 0.00285 0.002 1.7 n/a
2) Valve ‘A’ Fails to Remain Closed 0.0002 0.00002 1.1 n/a
3) Valve ‘A’ In Maintenance 0.00498 0.0035 1.7 n/a
4) Common Cause Failure of Valves ‘A’ & ‘B’ 0.000075 0.004 n/a 54
& ‘C’ to Open
5) Common Cause Failure of Valves ‘A’ & ‘B’ 0.00015 0.0007 n/a 5.6
to Open
6) Common Cause Failure of Valves ‘A’ & ‘C’ 0.00015 0.0006 n/a 4.9
to Open
NEI 0.0108 1.7 54
(sum) (max) | (max)
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