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Abstract

The theory basis that fits for large capacity power electronic equipment of CPS-SPWM is intro-
duced. The advantages over other modulation strategies of CPS-SPWM are discussed. The imple-
mentation method of carrier phase-shift pulse-width modulation in the cascade H-bridge conver-
ter is adopted. The topology based on shunt active power filter of CPS-SPWM modulation cascade
multi-level converter is used. The three-phase instantaneous reactive power theory in the detec-
tion level is discussed and its simulation and analysis is presented. The results of simulation and
experiment indicate that the shunt active power filter with CPS-SPWM based cascade H-bridge
multilevel converters can compensate load harmonics and passive power precisely and efficiently
atlower switch frequency.
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Figure 1. Carrier distribution and the carrier level phase-shift PWM modulation method
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Figure 2. Modulation of the output voltage waveform of the carrier level phase-shift
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Figure 3. The main circuit of cascade H-bridge multilevel converters
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Figure 4. The basic unit of the bridge and the output voltage of H-bridge
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Figure 5. The simulation mode of three cascade H-bridge multilevel converters
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Figure 6. The harmonic distribution of three cascade H-bridge multilevel converters
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Figure 7. Test block diagram of iy, iy theory
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Figure 8. The block diagram of three-phase harmonic detection principle of i,-iy theory
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Figure 9. Three-phase APF simulation model
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Figure 10. Wave of APF in operation; (a) Voltage wave of power grid; (b) Current wave of power grid; (c)
Wave of compensation current from APF; (d) The net side current wave after compensation
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