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Reactive power-based damping and voltage control strategy for flexible
excitation systems
JIA Sisi'  WANG Dan' MAO Chengxiong' ZHANG Jiancheng’
(1. State Key Laboratory of Advanced Electromagnetic Technology, Huazhong University of Science and Technology,
Wuhan 430074, China; 2. State Grid Zhejiang Electric Power Research Institute, Hangzhou 310027, China)

Abstract To solve the problem of insufficient coordinated control capability of power angle stability and voltage stability of
conventional flexible excitation system (FES) under the condition of high-proportion renewable energy integration, a new reactive
power damping voltage control strategy for FES was proposed. An extended Phillips-Heffron model containing renewable energy
integration and the reactive power channel of FES was constructed, the action characteristics of the reactive power channel of FES
and its damping and voltage support mechanisms were analyzed, and a stator reactive power stabilizer control strategy based on a
dynamic weight allocation unit was designed to realize the adaptive coordinated control of damping and voltage support. Simulation
verification shows that the different stability problem challenges brought by different proportions of renewable energy integration can
be adapted to by this control strategy, the coordinated support capability of damping and voltage can be provided, and the nadir of
voltage dip and the recovery speed are improved, and the first swing peaks and durations of power angle and active power
oscillations are significantly reduced simultaneously .
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