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Fig.1 Failure rate curve based on Weibull distribution
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Fig.2 Schematic diagram of fuzzy fitting function
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Fig.3 Failure rate curve of equipment considering the
effect of age reduction factor
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Fig.4 Historical data of failure rate
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Fig.5 Fuzzy fitting and forecasting curve of failure rate
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A Fuzzy Programming Model Based on Life Cycle Cost for Equipment Maintenance in Substations

GU Jie', DU Jian*, QIN Jie?, ZHANG Yi*
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Shanghai Jiao Tong University, Shanghai 200240, China;
2. Economic Research Institute of State Grid Jiangsu Electric Power Company, Nanjing 210000, China;
3. Shanghai Electric Power Design Institute Co. Ltd., Shanghai 200025, China)

Abstract: Equipment maintenance in substations is the basis of normal operation as well as an important channel through which
to reduce the life-cycle cost (LCC) and realize balance between the utility and the cost. Firstly, on the basis of fuzzy time
series, a fuzzy prediction is made of the reliability parameters of electrical equipment in the whole life cycle. Secondly, the age
reduction theory is introduced. And with minimum equipment maintenance cost and failure cost of LCC as the objective, an
optimization decision model for maintenance strategy is developed. Finally, the fuzzy programming theory is used to solve the
model. The application example shows that the fuzzy programming model proposed can provide valuable reference for the

formulation of equipment maintenance strategy and life-cycle management in substations.

Key words: equipment in substations; maintenance strategy; life-cycle cost (LCC); fuzzy time series; age reduction; fuzzy

programming
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