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配电系统电子电力变压器非线性控制

刘海波，毛承雄，陆继明，王丹

电力安全与高效湖北省重点实验室(华中科技大学)

摘要： 为便于分析系统的稳态性能和动态特性，建立了配电系统电子电力变压器的数学模型。为改善系统的控制

性能，基于所建立的数学模型，采用基于源于微分几何理论的精确线性化技术，设计了配电系统电子电力变压器非

线性控制器。所提控制策略解决了模型系统的非线性问题，改善了系统的动态性能。为减少稳态误差，在非线性控

制器中增加了积分环节。在直流参考电压、负载和输入电压变化3种情况下进行系统仿真研究。基于

Matlab/Simulink的仿真结果证明了所建立模型的正确性和所提控制策略的有效性。
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Nonlinear Control of Electronic Power Transformer for Distribution Systems

LIU Hai-bo, MAO Cheng-xiong, LU Ji-ming, WANG Dan 

Hubei Electric Power Security and High Efficiency Key Lab (Huazhong University of Science & 
Technology) 

Abstract: The mathematical model of electronic power transformer for distribution systems (DEPT) is 
established for steady-state and dynamic characteristic analysis. Based on the established mathematical 
model, and by applying the exact linearization technique developed from differential geometry theory, a 
nonlinear control scheme is proposed for the purpose of high performance control of DEPT. The 
proposed control scheme solves the nonlinearity problem of the model system completely in the whole 
operating range, and enhances the dynamic responses of the system. In order to eliminate the steady-
state errors, integrators are added to the proposed nonlinear control system. The system is tested for 
DC-link reference voltage, load and input voltages variations respectively. The validity of the built model 
and the proposed control strategy is demonstrated by simulation results based on Matlab/Simulink.
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