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Utilization of P-V Characteristics in Determining the Optimal Layout of
Reactive Power Compensators in Power System with
Large Amounts of Wind Power Generation

Yuki ISHIGURO
Supervisor: Hiroumi SAITOH

When a large amount of renewable energy such as wind power generation (WF) is interconnected, the output
fluctuation of WF causes voltage and power flow fluctuations. As a result, voltage control will be difficult. In this
study, first, using P-V characteristics, the effect of the increase of interconnected WF on the voltage in the power
system is investigated. As a result, it was confirmed that the voltage on the bus near WF decreased as the amount of
WEF increased. Thereby, to prevent the decreasing in voltage, the optimal layout of the reactive power compensators
was studied by solving the optimal power flow (OPF) problem. The result showed that the buses at both ends of
transmission line with the largest reactance and the bus connected with WF are effective locations for the
compensators. In addition, it was confirmed that there is a limit on reactive power compensation at the buses for
maintaining the voltages.
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