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Opportunistic maintenance management for wind turbines farms

using the Particle swarm optimization algorithm
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H. Abdollahzadeh, PhD student of Industrial Eng-Malek-Ashtar University of Technology
ABSTRACT

However, an efficient maintenance model plays an essential role in managing the costs of wind farms, but
few methods are available for optimizing and managing these costs. Due to economic dependencies among
wind turbine systems and their components in the wind farm, it may be more economical to maintain multiple
turbines or turbine components when a corrective or preventive maintenance opportunity presents. In this
paper, an opportunistic maintenance approach is developed for wind farms to take advantage of the
maintenance opportunities. As preventive maintenance does not always return components to as-good-as-new
status, Imperfect maintenance actions are considered in this paper. The proposed opportunistic maintenance
policies are defined by the component’s age threshold values, and different imperfect maintenance thresholds
are introduced for failure turbines and working turbines. In order to obtain the best possible solution the
Particle swarm optimization algorithm is used. Simulation method is developed to evaluate the costs of
proposed opportunistic maintenance policies. A comparative study of this paper with corrective maintenance
policy that is widely used in wind farms, shows the performance of proposed opportunistic maintenance in
reducing the costs.
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