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Analysis of Internal Energy Pulsation in MMC System
According to Offset Voltage Injection with PWM Methods
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Abstract

In general, there are various pulse width modulation(PWM) methods simply using the offset voltage injection in
voltage source converter(VSC). In accordance with the AC side voltage synthesis method with the offset voltage, DC
side voltage utilization factor in VSC is changed. Also, this can apply equally to the MMC system. In other words, if
the DC side capacity of the high voltage DC(HVDC) transmission system is determined, the maximum reactive power
which can be supplied to the AC side can be changed according to the applied output voltage synthesis method with
the offset voltage. In this paper, the leg energy pulsation in MMC system according to the AC side output voltage
synthesis method with offset voltage which several representative PWM are applied to are mathematically analyzed
and compared with each other. Finally, the above results are verified by simulation emulating the 400MVA full-scale
MMC system to determine the consistency of the mathematical analysis.
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Fig. 1. Back to back MMC HVDC system.
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Fig. 6. PSIM simulation results : (@) no offset voltage injection vs SYPWMMI=0.74, PF=0.93) (b) THIPWM vs 60(+30)DPWM
(MI=73, PF=0.81) (c) 60DPWM vs 30DPWM(MI=0.69, PF=0) (d) 30DPWM vs 60(-30)DPWM(MI=0.76, PF=1)
% 6. PSIM AlE2lo|M Z1l: (a) A Mt FASHK] 2S5 vs SYPWMMI=0.74, PF=0.93) (b) THIPWM vs 60(+30)DPWM
(MI=73, PF=0.81) (c) 60DPWM vs 30DPWM(MI=0.69, PF=0) (d) 30DPWM vs 60(-30)DPWM(MI=0.76, PF=1)
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