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Fig.1 Single-phase half-bridge 3L-ANPC circuit
topology using IGBT
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Fig.2  Operation principle of modulation strategy by power frequency cycle alternation
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Tab.3 Data of thermal simulation for switch module
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Loss balance modulation method of switching device for active
neutral-point-clamped three-level inverter

LUO Long"?, LI Yao-hua'?, LI Zi-xin'"*, ZHAO Cong'?, ZHANG Hang'"
(1. Key Laboratory of Power Electronics and Electric Drive, Institute of Electrical Engineering,
Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Three-Level Active Neutral-Point-Clamped (3L-ANPC) inverters are used to overcome the problem of
unbalanced losses of the internal and external switching devices of the traditional three-level inverter, but its loss e-
quilibrium control method generally requires online calculation of device temperature for direct control, or real-time
acquisition of device temperature for feedback control, and the control method is more complicated. In order to re-
duce the complexity of the controller under the premise of achieving the loss balance, this paper proposes a switc-
hing device loss balance modulation strategy that selects the zero-level switching state according to the power fre-
quency cycle, and analyzes the commutations and loss characteristics. The simulation results on a single-phase 3L.-
ANPC inverter show that the method proposed in this paper can effectively reduce the loss of switching devices and
is easy to implement.

Key words: active neutral-point-clamped; three-level invertor; loss balance; modulation method



