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1.9988 0.001900 125
g 1.6222 0.000954 25
B 1.4425 0.001 100 125

F 3 IGBT HRMFXEEMTEY PRI RY
Table 3 Coefficients of switching loss function
of IGBT module
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General method of valve loss calculation for MMC-HVDC

with different submodules
XUE Yinglin,XU Zheng,ZHANG Zheren,LIU Gaoren
(College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)

Abstract: A general method of valve loss calculation is proposed for MMC-HVDC(Modular Multilevel Converter
based High Voltage Direct Current systems),which can uniformly analyze the existing submodule structures:
half-bridge submodule,full-bridge submodule and clamp double submodule. The time-domain voltage or
current waveform of each element is derived according to the operating parameters and modulation control
strategy of system,the characteristic parameters of semiconductor device are acquired based on the
characteristic curves provided by its manufactures,and its loss and junction temperature are calculated based
on the current,voltage and switching times of the device. The proposed method considers the additional
capacitor voltage optimization control and its implementation programming is easy. A general analysis
program is developed based on the proposed method,which can quickly calculate the power loss distribution
and device junction temperature of the MMC in various operating conditions. Its effectiveness is verified by
case study,which shows that,among the three typical MMC submodule structures,the loss of half-bridge
structure is the lowest while that of full-bridge structure the highest;the loss characteristic of converter may
worsen in some operating conditions after the circulating current is suppressed;the loss can be deducted by
reducing the device switching frequency and increasing the voltage modulation ratio;when the device
switching frequency is below a certain value (500 Hz in the case),its on-state loss becomes the dominant
component.

Key words: modular multilevel converter; valve loss; half-bridge submodule; full-bridge submodule; clamp

double submodule; electric converters
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