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摘要 

基于瞬时无功功率理论，建立了一个与电网电压同频率的单位对称基准旋转相量，提出了一种运用APF精
确检测谐波电流的方法。该方法利用对称基准旋转相量求解基波正序有功电流幅值，并分别计算电压、电
流与基准旋转相量相位差的正余弦值，从而求出基波功率角，消除检测基准旋转相量与电网电压的相位偏
移。仿真结果验证了该方法的正确性，表明该方法不需要检测基准旋转相量和电网电压的相位同步情况，
不仅适用于负载电流畸变且不对称的情况，而且适用于电网电压畸变且不对称的情况。 
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Abstract
Based on the instantaneous reactive power theory, two groups of three-phase unit 
symmetrical rotating reference phasors with same frequency as that of power grid 
voltage is built and a novel approach to accurately detect harmonic currents by use of 
active power filter (APF) is proposed. By use of the built symmetrical rotating reference 
phasors, the amplitude of fundamental frequency positive- equence active current is 
solved, and the sinusoidal and cosinusoidal phase difference values of power grid 
voltages and currents to rotating reference phasors are calculated respectively to solve 
the power angle, and the phase deviation between unit rotating reference phasors and 
power grid voltages is eliminated. Simulation results validates the correctness of the 
proposed approach and it show that it is not demanded to synchronize the phase of 
rotating reference phasors with that of power grid voltage, so the proposed approach 
is not only suitable to the condition that the load currents are distorted and 
unsymmetrical, but also to the condition that the voltage of power grid is distorted and 
unsymmetrical.
Key words   active power filter (APF)；instantaneous reactive power；distorted 
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DOI:   

通讯作者  刘万勋 wanxunzzdx@yahoo.com.cn 

作者个人主

页  韩学军1;刘万勋1;刘广平2;张根元3;徐海利1 


