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APPLICATION OF QUEUING THEORY FOR OPTIMAL
GROUP MAINTENANCE STRATEGY IN WIND FARM

Wang Jinhe', Zeng Jianchao'*
(1. Division of Industrial and System Engineering , Taiyuan University of Science & Technology, Taiyuan 030024, China;
2. School of Computer Science and Control Engineering , North University of China, Taiyuan 030051, China)

Abstract: Aiming at the issue of high setting-up cost of maintenance in wind farms, the optimal group maintenance
strategy is researched with a single wind turbine seen as a whole unit and the wind farm as a parallel system composed of
multi-units. The maintenance queuing model of the wind turbine is described by analyzing the law of downtime fault of wind
turbines based on queuing theory. The average waiting time of single wind turbine after suffering from a downtime fault is
determined with fixed failure rate. Comparing with traditional maintenance strategy, the optimal group maintenance model
is presented by maximized the saving cost of maintenance. Finally, the correctness and availability of the proposed model is
verified by numerical experiment and sensitivity analysis. The results show that the group maintenance strategy can
effectively reduce the overall maintenance cost of the wind farm and realize the optimal economic efficiency of wind farms.

Keywords: wind turbine; setting up; queuing theory; maintenance; sensitivity analysis



