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Study on a quantitative evaluation method of equipment maintenance level
and plant safety level for giant complex plant system

RALRZ: ARAIERT JA FAT

Takayuki AOKI Member

In this study, a quantitative evaluation method on maintenance level which is determined by the two factors,
maintenance plan and field work implementation ability by maintenance crew is discussed. And also a
quantitative evaluation method on safety level for giant complex plant system is discussed. As a result of
consideration, the following results were obtained.

(1) 1t was considered that equipment condition after maintenance work was determined by the two factors,
maintenance plan and field work implementation ability possessed by maintenance crew. The equipment
condition determined by the two factors was named as “equipment maintenance level” and its quantitative
evaluation method was clarified.

(2) It was considered that CDF in a nuclear power plant, evaluated by using a failure rate counting the above
maintenance level was quite different from CDF evaluated by using existing failure rates including a
safety margin. Then, the former CDF was named as “plant safety level” of plant system and its
quantitative evaluation method was clarified.

(3) Enhancing equipment maintenance level means an improvement of maintenance quality. That results in
the enhancement of plant safety level. Therefore, plant safety level should be always watched as a plant

performance indicator
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Fig. 1 Maintenance Cycle PDCA in Maintenance
Activity Flow [2]
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Fig.2 Definition of Function Failure Frequency
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Fig. 3 Safety & Economic-related Performance Indicators in
Nuclear Power Plants
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Fig. 4 Design & Actual Function Failure Frequency
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Fig. 5 Elements of Equipment Maintenance Level
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Fig. 6 Definition of Equipment Maintenance Level
& Plant Safety Level
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Fig. 7 Elements of Maintenance Plan & Maintenance
Implementation Capability

Table 1 Evaluation of Maintenance Plan Appropriateness (Example)
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Table 2 Evaluation of Maintenance Implementation Capability (Example)
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Table 3 Evaluation of Equipment
Maintenance Level
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Fig. 8 History & Prediction of Equipment Function
Failure Frequency
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Fig. 9 Relation between Maintenance Level
& Plant Safety Level
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