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Increasing wind power penetration in power systems for
minimizing transmission line losses
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Abstract: Increase in electricity demand and the concern about climate change have.ledto an increase
in penetration of wind power generation into the power systems. However, the.transmission network
infrastructure is not equipped for such amount of wind power genéeration. Transmission grids are
responsible for transferring electrical energy from generation section to-load centers and consumers.
In this transmission process, the transmission lines suffer losses that affect the power quality and
increase the energy final price. Therefore, such losses should be minimized to improve power quality
and economic efficiency. Along with increase in the rate of penetration of wind power generation
into power systems, the losses of transmission linescalsoyincrease. To tackle this problem, in this
paper, a Remedial Action Scheme (RAS) is proposed to increase the penetration of wind power
generation into power systems with minimal transmission-losses. For this purpose, the proposed
method uses a multi-objective optimization problem that is solved using genetic algorithm (GA). To
change the transmission losses, a multi-objective optimization problem determines the optimal
generation of wind power generators.. The proposed method is tested on the New England 39-bus
system and the simulation results confirm.its efficiency in maximizing the injection of wind power
generation.

Keywords: Wind power generation, transmission line loss, Genetic Algorithm (GA), Multi-objective
optimization.
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