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Estimation of Component Failure Rates for PSA on Nuclear Power Plants 1982 - 1997

by Y.Kirimoto , A.Matsuzaki and A.Sasaki

Abstract

Probabilistic safety assessment (PSA) on nuclear power plants has been studied for many years by the Japanese industry. The
PSA methodology has been improved so that PSAs for all commercial LWRs were performed and used to examine for
accident management.On the other hand, most data of component failure rates in these PSAs were acquired from U.S.
databases. Nuclear Information Center (NIC) of Central Research Institute of Electric Power Industry (CRIEPI) serves utili-
ties by providing safety- , and reliability-related information on operation and maintenance of the nuclear power plants, and

by evaluating the plant performance and incident trends.

So, NIC started a research study on estimating the major component failure rates at the request of the utilities in 1988. As a
result, we estimated the hourly-failure rates of 47 component types and the demand-failure rates of 15 component types.
The set of domestic component reliability data from 1982 to 1991 for 34 LWRs has been evaluated by a group of PSA experts
in Japan at the Nuclear Safety Research Association (NSRA) in 1995 and 1996, and the evaluation report was issued in March
1997.

This document describes the revised component failure rate calculated by our re-estimation on 49 Japanese LWRs from 1982
to 1997.
(Nuclear Infomation Center, Rep.No. PO0001)
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00000(PLR) oooQ 1 3.05E+05| 3.3E-06| 9.6 7.0| 20| 214| 20
00000000000 {0000 1 1.35E+07| 7.4E-08| 9.6/ 7.0| 20| 214| 20
ooon 0O00adh) 8 493E+08| 1.6E-08| 1.9| 7.0| 20| 87| 10
000 (/d) 1 1.62E+05| 6.2E-06| 9.6/ 7.0| 20| 214| 20
000 (/d) 3 1.62E+05| 1.9E-05| 3.1| 70| 20| 105| 10
0o 8 493E+08| 1.6E-08| 1.9| 7.0| 20| 87| 10
0o 1 4.93E+08| 2.0E-09| 9.6 7.0| 20| 214| 20
ooon oooQ 4 4.28E+07| 9.4E-08| 26| 7.0| 20| 97| 10
ooo ooog 0 2.44E+07| 2.1E-08| 13.0 7.0| 20| 26.9| 30
ooo ooog 0 2.44E+07| 2.1E-08| 13.0 7.0| 20| 26.9| 30
oo+ ooog 3 2.46E+08| 1.2E-08/ 3.1| 7.0| 25| 11.3| 10
Oooooo*3 0o 0 1.03E+10| 4.9E-11| 13.0 7.0| 25| 284| 30
0o 1 1.03E+10| 9.8E-11| 9.6/ 70| 25| 227| 20
0o 0 1.03E+10| 4.9E-11| 13.0 70| 25| 284| 30
0O00000O000* (000 0 2.54E+09|  2.0E-10| 13.0| 7.0| 25| 284 | 30
0o 0 2.54E+09|  2.0E-10| 13.0| 7.0| 25| 284 | 30
0O00000O000* (000 0 5.70E+09| 8.8E-11| 13.0| 7.0| 25| 284 | 30
0o 0 5.70E+09| 8.8E-11| 13.0| 7.0| 25| 284 | 30
ooo ooo 1 558E+09| 1.8E-10| 9.6 7.0| 25| 22.7| 20
ooo 3 558E+09| 5.4E-10/ 3.1| 7.0| 25| 11.3| 10
ooooo ooo 0 491E+08| 1.0E-09| 13.0 7.0| 25| 284 | 30
ooo 0 491E+08| 1.0E-09| 13.0 7.0| 25| 284 | 30
ooo ooo 0 2.97E+08| 1.7E-09| 13.0 7.0| 25| 284 | 30
ooo/o000 2 2.97E+08| 6.7E-09| 4.2| 7.0| 25| 183| 15
ooo ooo 0 1.59E+08| 3.2E-09| 13.0 7.0| 25| 284| 30
(000000000 |0oo 1 1.59E+08| 6.3E-09| 9.6/ 7.0| 25| 227| 20
ooooo ooo 0 8.95E+08| 5.6E-10| 13.0 7.0| 25| 284 | 30
ooo 3 8.95E+08| 3.4E-09| 3.1| 7.0| 25| 11.3| 10
oooQ ooo 3 1.65E+09| 1.8E-09| 3.1| 70| 25| 11.3| 10
0ooooooog ooo 0 4.02E+08| 1.2E-09| 13.0 7.0| 25| 284 | 30
ooo/o000 2 4.02E+08| 5.0E-09| 4.2| 7.0| 25| 133| 15
0ooooooog ooo 0 5.12E+08|  9.8E-10| 13.0| 7.0| 25| 284 | 30
ooo/000 5 5.12E+08| 9.8E-09| 23| 7.0| 25| 101| 10
0ooooooog ooo 0 2.07E+08|  2.4E-09| 13.0 7.0| 25| 284 | 30
ooo/000 0 2.07E+08|  2.4E-09| 13.0 7.0| 25| 284 | 30
ooooo ooo 0 1.35E+09| 3.7E-10| 13.0 7.0| 25| 284| 30
ooo/000 0 1.35E+09| 3.7E-10| 13.0 7.0| 25| 284| 30
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goooao oo 0 3.86E+07 1.3E-08/ 13.0f 70| 25| 284 30
ooo/ooo 0 3.86E+07 1.3E-08/ 13.0f 70| 25| 284 30
goooao oo 0 2.46E+08 2.0E-09| 13.0/ 7.0 25| 284 30
oo 0 2.46E+08 2.0E-09| 13.0/ 7.0 25| 284 30
goooao oo 0 6.91E+08 7.2E-10{ 13.0/ 7.0| 25| 28.4 30
oo 5 6.91E+08 7.2E-09] 23| 7.0| 25| 10.1 10
goooao oo 1 4.95E+08 2.0E-09| 9.6/ 7.0 25| 22.7 20
oo 2 4.95E+08 4.0E-09| 42| 70| 25| 133 15
goooao oo 0 2.41E+08 2.1E-09| 13.0/f 7.0| 25| 284 30
oo 2 2.41E+08 8.3E-09| 42| 70| 25| 133 15
gooooooo oo 2 1.53E+09 1.3E-09] 42| 70| 20| 124 15
oo 1 1.53E+09 6.5E-10 9.6/ 7.0| 20| 214 20
goooao oo 2 2.35E+09 8.5E-10| 4.2| 70| 25| 133 15
oo 0 2.35E+09 2.1E-10{ 13.0/ 7.0| 25| 28.4 30
goooao oo 0 2.96E+08 1.7E-09| 13.0f 70| 25| 284 30
gooogoon 1 2.96E+08 3.4E-09| 9.6/ 7.0| 25| 22.7 20
oo*s - - 4.9E-11| - = = = 30
oo/oo oo*s - - 9.8E-11| - = = = 30
oo*s - - 4.9E-11| - = = = 30
oooo goooa*s - - 1.8E-09| - = = = 30
goobooooo gooa*s - - 5.6E-10| - = = = 30
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