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three-level converter
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Tab.1 Switching states of three-level
diode-clamped converter
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Fig.4 Power loss of switching devices of three-level
diode-clamped converter,varying with A and M
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Power loss analysis of diode-clamped three-level VSC
LIU Junna',ZHAO Chengyong',LI Guangkai’
(1. Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control
under Ministry of Education,North China Electric Power University ,Baoding 071003, China;
2. China Southern Power Grid Technology Research Center,Guangzhou 510623, China)

Abstract: The nonlinear relationships between their on-state voltage drop or switching loss and the current
are represented by the quadratic polynomial for IGBT and diode at specified temperature,which is simple and
accurate. Based on the mechanism analysis of diode-clamped three-level converter,the conduction rules and
conduction duty cycle are determined according to the relationship between voltage and current. The
characteristic curve of IGBT is fitted with polynomial to establish its loss model,based on which its loss
calculation method is proposed. With the proposed method,the power loss of each switching device is
calculated for the diode-clamped three-level converter. It is concluded that,the loss distribution of each
switching device is unbalanced,varying with the power factor and the modulation index. The loss distribution
graphs are given for four special operating conditions.
Key words: diode-clamped three-level converter; loss calculation; loss distribution; fitting



