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Optimization of production and maintenance problem: Case study of wind turbine power generation
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Wind turbine system reliability is a critical factor in the success of a wind energy project. Consequently, maintenance is a
crucial issue for such projects. In this paper, an integrated production and periodic maintenance policy with minimal
repair at failures is proposed for a hybrid power generation system. We seek to establish an optimal integrated electricity
production and maintenance plan over a finite planning horizon. It is important to do so according to the wind speed profile
in order to guarantee that a random power demand (consumption) is satisfied given a target service level. In the context of
energy planning, many researchers presented several techniques and methods which provide solutions to the multi-objective
optimization problem for energy planning decisions. They have observed that Analytical Hierarchy Process (AHP) is the most
popular technique followed by outranking techniques Promethee and Electre. Regarding renewable power generation systems
reliability, some researchers studied the factors that contribute to the reliability deterioration of such systems; they concluded
that in a significant part of the year, seasonal and spatial variability of wind, and to a lesser extent that of solar energy can
yield low availability leading to an increase in unserved energy. Based on these literature reviews, we propose in this talk an
integrated production-maintenance policy for wind turbine power generation. In fact, our approach consists in determining
the best combination of energy production and maintenance effort, which minimizes the total cost while satisfying a random
demand during a finite horizon with a given service level. This study is inspired from the background work, which models
the influence of the production rate on the degradation level of the production system, and consequently on the maintenance
strategy. A numerical example illustrates the use of the developed mathematical model.
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