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改善电能质量的电压源换流器高压直流输电不平衡控制策略
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摘要： 

基于两相静止(ab)坐标设计交流电网不平衡条件下电压源换流器高压直流输电(voltage source converter based high voltage direct 
current transmission，VSC-HVDC)的双矢量电流及谐波补偿控制(ab-dual vector current & harmonic compensation 
controller，ab-DVCC&HC)方案，实现抑制直流电压2倍频波动及减小交流电流谐波的控制目标。在电流控制环中无须电流及电压正

负序分解，改善了传统dq坐标双矢量电流控制(dq-dual vector current controller，dq-DVCC)策略因正负序分解带来的稳定及动态性

能方面的问题，避免了电流控制环中引入3次交流谐波的可能性，显著降低了不平衡电网交流谐波电流。同时为了减小功率脉动对另一

侧正常运行电网电能质量的影响，在电流控制环中加入3次谐波补偿，提高了电能质量。基于电磁暂态仿真软件PSCAD/ EMTDC建立

VSC-HVDC模型及ab-DVCC&HC控制器，仿真结论表明本文控制策略的有效性。 
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Abstract: 

This paper presented a new control scheme of dual vector current and harmonic compensation controller in the stationary 
ab reference frame(ab-DVCC&HC) to restrain the 2nd harmonic ripple on the DC link and 3rd harmonic in the AC currents 
under unbalanced AC grid conditions. The DC voltage ripple is restrained without need of sequencial- component 

decomposition that is with the defect of instability and weak dynamic performance, and the possibility of 3rd harmonic AC 
currents through the current control loop. Furthermore, the compensation control for 3rd harmonic currents improving the 
power quality is supplemented to decrease the AC currents distortion in the normal operation AC system due to the active 
power ripple. The voltage source converter based high voltage direct current transmission (VSC-HVDC) model and ab-
DVCC&HC have been represented in PSCAD/EMTDC, the results show its availability.
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