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Fig.2 Wind farm voltage control structure diagram
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Renewable energy and thermal power generation coupling system
based on improved particle swarm reactive power
optimization control

Sun Feng', Zhao Qingsong'?, Wang Ruojin?, Ge Yangyang', Wang Xiaodong?
(1.Electric Power Research Institute of State Grid Liaoning Electric Power Co. Ltd., Shenyang 110006, China;
2.School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: This thesis constructs a coupling system inactive adjustment model for system voltage
output of wind power fluctuations in renewable energy and thermal power generation coupling
systems, and constructing coupling system reactive modulation models, on the basis of considering
communication delays, The voltage deviation is quantified index to analyze the effect of reactive
power control on voltage stability in coupling system. A coupling system bilateral reactive control
optimization strategy for fusion SVG and wind turbines as reactive modulated resources is
proposed. The upper layer is based on SVG as an inactive adjustment device, and the system’s
overall power factor optimization model is constructed by the respective node voltage deviation.
The lower layer is a node having a large voltage deviation. The wind turbine near the node is used
as an inactive adjustment device. The system voltage deviation is optimal, and the wind turbine
reactive optimization model is constructed, and the algorithm combined with Ybus and LinWPSO
is used. Solve the optimization model and derive the wind power unit reactive reference value. The
case simulation results show that the two-layer reactive policies mentioned in this paper make full
exertion of the power—modulated potential of the wind and motor sets, which can take care of the
voltage fluctuations and web damage of the coupling system, and reduce the disturbance of the
renewable energy power fluctuations on the coupling system, improve coupling the voltage stability
of the system.

Keywords: wind power fluctuations; voltage limit violation; communication delay; reactive power

control
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