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Abstract : This paper presents a control strategy to balance the DC capacitor voltage for cascaded H-
Bridge multilevel static synchronil compensator (STATCOM) based on phase-shifted carrier pulse width
modulation. Choosing pulse transposition is adopted according to the trend of each DC voltage. Exchan-
ging the driving signals of the module whose DC voltage is increasing and higher than the average with the
driving signals of the module whose DC voltage is decreasing and lower than the average. The unbalance
of the DC side caused by the switching loss and other losses could compensate the unbalance caused by
the carrier phase shified PWM. Control algorithm is simple since the balancing method separated the DC
capacitor voltages balancing control from STATCOM control s‘ysfem. This new control method has the ad-
vantages of non-auxiliary DC power, simplifying H bridge module and lower cost. Simulation analysis and
results prove its validity and utility.
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Fig. 1 Cascaded H-bridge main circuit
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Fig. 2 Principal of phase-shifted carrier PWM
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Table 1 Fundamental amplifude and phase of 4 H-bridge
output voltage ( carrier frequency at 200 Hz)

BIEARG S /rad I M A CEBIEE A, BB ¢/rad

0 0.8000 0.800 8 0
0 0.8500 0.8512 0
0 0.9000 0.9017 0
0 0.9500 0.9525 0
w/4 0.8000 0.8000 -0.0010
/4 0.8500 0.8500 -0.001 4
w/4 0.9000 0.9000 -0.0019
/4 0.9500 0.9500 -0.0026
w/2 0.8000 0.7992 0
w/2 0.8500 0.8488 0
w2 0.9000 0.8983 0
w2 0.9500 0.9475 0
3w/4 0.8000 0.8000 0.0010
3n/4 0.8500 0.8500 0.0014
3nw/4 0.9000 0.9000 0.0019
3m/4 0.9500 0.9500 0.0026
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Fig. 3 Bacanleving control method of DC voltage
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Fig. 4 Transposition schematic diagram
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