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Abstract: The four switches working states of hybrid-clamped three-level inverter and emplacement principle
of switching-off over-voltage for its power switch device inline clamping bridge arm were analyzed. The effects of
64 kinds of voltage space vectors on the mid-point potential under different power factors were analyzed and a
unique mid-point potential equilibrium modulation strategy was given. Based on the analysis of the clamping-
capacitor charging and discharging circuit under different energy flow directions, the clamping-capacitor voltage
balance modulation strategy using state-level switching means was put forward. And the SVPWM optimization
algorithm was established in detail. Also, the control circuit and main circuit based on TMS28335+Xinlinx CPLD/
FPGA was designed, which validates the correctness of the embedding mechanism and validity of modulation
strategy.
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Fig.1 Topological structure of hybrid clamp three-level converter
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Fig.2 Current loops in four switching states
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Fig.3 Analysis of power switch device switching-off overvoltage

clamping circuit of diode-clamped three-level inverter
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Fig.4 Analysis of power switch device switching-off overvoltage

clamping circuit of hybrid-clamp three-level inverter
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Fig.5 Voltage space vector distribution map
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in the state of energy feeding
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Tab.1 Influence characteristics of voltage space

vector on neutral point potential
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Tab.2 Switching process of satisfying clamp

capacitor balance control
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Fig.8 Current path conversion diagram at switch switching
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Fig.9 Experimental waveforms
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