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电力系统运行可靠性最优控制

何剑，程林，孙元章

电力系统及发电设备控制和仿真国家重点实验室(清华大学电机系)

摘要： 电力系统的运行面临着许多不确定性。如何保证电力系统高可靠运行的同时最大程度地节省运行成本，始终是调度运行人员关

心的问题。为此提出运行可靠性最优控制的概念、模型和算法。目的是寻找系统最优运行点以协调运行可靠性成本和效益，为调度员提

供在线的辅助控制策略。模型以最小化期望社会成本作为优化目标，以发电机有功出力、发电母线电压幅值和无功源的无功出力作为控

制变量，以初始点的潮流约束作为约束条件，采用改进的粒子群智能优化算法进行求解。算例采用IEEE RTS-79测试系统和中国西南某

省实际系统比较运行可靠性最优控制、最优潮流和安全约束最优潮流的控制效果，表明该文所提模型和算法的有效性。
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Optimal Control of Power System’s Operational Reliability

HE Jian, CHENG Lin, SUN Yuan-zhang 

State Key Lab of Control and Simulation of Power Systems and Generation Equipments (Dept. of Electrical Engineering, 
Tsinghua University) 

Abstract: The operation of power systems faces many uncertainties. How to maximumly decrease the operation cost 
while ensuring the operational reliability of power systems is always the concern of operators. Terefore, the concept, model 
and algorithm of optimal control for operational reliability were proposed. The purpose of optimal control is to find an 
optimal operating point to balance cost and benefit of operational reliability, and provide an effective on-line decision-aid 
for operators. The mathematical model on optimal control was developed with the objective function of minimizing the 
expected social cost. The control variables are real power outputs of generators, bus voltage magnitudes, and reactive 
outputs of synchronous condensers. The constraints are power flows. The improved particle swarm optimization algorithm 
was used to search the solution. The comparison of optimal power flow, security-constrained power flow and optimal 
control of operational reliability was made by using the IEEE RTS-79 and a practical power system in the southwest of 
China. The results demonstrate the effectiveness of the proposed model and algorithm.
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