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Performance Evaluation of Japanese Nuclear Power Plant
based on Open Data and Information (2)

BRREFAEMBS KAEMW Tadahisa Nagata Non-Member
dtiEE KE HILE—ER Ken-Ichiro Sugiyama Member

The operation term of the Japanese nuclear power plants (NPPs) is shorter than other countries. Moreover,
the outage period is longer. Excessive maintenances may result in early “infant mortality” failures
(early failures). However, the statistical evaluation about failure type of the Japanese NPPs was not
found. Therefore, evaluation of plant engineering performance was tried on open data/information with
a statistical method. The Weibull analysis, which needs not only failure data but also maintenance data,
was app|ied to the evaluation. However, maintenance date/information of the failed equipment which caused
plant shutdowns were not in public. Therefore, every equipment was assumed to be maintained during every
shutdown. The improvement of calculation is needed, because this assumption may make conservative result
by the multiple counting of the plant operation term. The Competing Risk Mode! may not apply for
comprehensive evaluation for all failure. The calculation method of the Hazard was reexamined according
to the definition of the Hazard. The result of the usual method may not conservative than this method.
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Fig. 1 Redundancy and Maintenance frequency
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Table 1 Un-planed shutdown because of SG tube leak

No. REER IS5k
1 1972 % 6 A E£iR1S5
2 1974 78 xXiRE1S
3 197 % 18 xiR25
4 1977% 18 BE1E
5 1979 £ 10 A EE2E
6 1981 % 9 B Kk 15
7 1982 % 3 B ER1E
8 1982 % T H EKRE1E
9 1983 4% 2 A ERE2E
10 1985 % 2 B BE2E
11 1988 & 8 A BR2E
12 1988 &£ 10 A Kk 15
13 1991 & 2 B ER2E
14 1992 % 7 H EKE1F
15 1994 % 2 H EXE1E
16 19954 2 A KR 25
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Fig.2 consideration for SG Tube Leak Shutdown
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Fig.3 Weibull Plot of PWR
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Fig.4 Competing Risk Model
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Table 2 Weibul! Parameter of PWR

Items Usual Modified
Shape Parameter 0.5 0.6
Scale Parameter 5. BE+3 4. 1E+3
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Fig.5 Shutdown Rate of PWR
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Fig.6 Genera! Hazard Calculation Method
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Fig.7 Modified Hazard Calculation Method
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Fig.8 Weibull Plot of PWR

Table 3 Weibul! Parameter of PWR

Items Modified(§2.1) | Modified
Shape Parameter 0.9 0.5
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Fig.9 Shutdown Rate of PWR
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Fig.10 Modified Hazard Calculation Method
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Table 4 Weibul| Parameter of PWR
Items Usual Modified
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Scale Parameter 6. OE+3 5. bBE+3
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Fig.12 Shutdown Rate of PWR
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Fig.13 Weibull Plot of BWR

Table 14 Weibul! Parameter of BWR
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Fig. 14 Shutdown Rate of BWR
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