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PI Parallel VPI Control for Harmonic Suppression of
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Abstract: Aimed at the 5th, 7th, 11th, 13th and other low-order harmonics which account for a large proportion in a
voltage source converter based high-voltage direct current (VSC-HVDC) AC system, on the basis of proportional integral
(PI) control, a selective harmonic current control strategy based on a vector proportional integral (VPI) regulator in dg
coordinate system is proposed, in which PI is used to control the DC component of current error while VPI is used to
suppress the frequency doubling fluctuation of current error. Different from the proportional integral resonance (PIR)
regulator, VPI contains a second-order numerator, which can achieve an ideal 0° phase delay of the closed-loop transfer
function of the control system at the resonance frequency point. As a result, its control accuracy of harmonic current is
better than that of PIR. A two-terminal VSC-HVDC system is established by using the Simulink software, and the AC
current on two sides of VSC in three control modes of traditional PI, PIR and PI parallel VPI is simulated. Through a
comparison of harmonic content, the superior harmonic suppression performance of VPI is verified.

Keywords: High-voltage direct current (HVDC) transmission; voltage source converter (VSC); harmonic; vector

proportional integral (VPI) controller
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Fig. 2 Block diagram of current loop control
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Fig. 3 Control block diagram of current regulator
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