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电压源换流器高压直流输电装置中IGBT的过电流失效机制

罗湘，汤广福，温家良，贺之渊，庞辉，郑健超

中国电力科学研究院

摘要： 为满足电压源换流器高压直流输电(voltage source converter high voltage direct current，VSC-HVDC)装置可靠性及其试

验方法和试验等效机制研究的需要，重点研究了该装置中绝缘栅双极型晶体管(insulated gate bipolar transistor，IGBT)阀在过电流

故障状态下的失效机制。介绍了VSC- HVDC系统及其阀的结构，将IGBT阀过电流故障分为3种不同的类型，分析IGBT阀在不同过电

流故障状态下的电压和电流应力及其在故障应力下的内部物理过程。最终得到了IGBT阀在3种过电流故障下的失效机制。
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Over-current Failure Mechanism of IGBT WithinVoltage Source Converter Based High Voltage 
Direct Current

LUO Xiang, TANG Guang-fu, WEN Jia-liang, HE Zhi-yuan, PANG Hui, ZHENG Jian-chao 

China Electric Power Research Institute 

Abstract: The over-current failure mechanism of insulated gate bipolar transistor (IGBT) valves within voltage sourced 
converter based high voltage direct current (VSC-HVDC) equipment was investigated for the purpose of enhancing the 
reliability of the VSC-HVDC equipment and for researching the test methods and test equivalence mechanism of the IGBT 
valves. VSC-HVDC system and valve structure were introduced, and then the over-current faults of IGBT valves were 
classified into three types. Basing on the classification, the voltage and current stresses as well as the inner physical 
processes of the valves under different over-current faults were analyzed. Eventually the failure mechanism of IGBT 
valves subjecting to three different overcurrent faults was revealed.

Keywords: voltage source converter based high voltage direct current equipment (VSC-HVDC)   insulated gate 
bipolar transistor (IGBT)   over-current   failure mechanism   

收稿日期 2009-02-26 修回日期 2009-04-21 网络版发布日期 2009-11-30 

DOI: 

基金项目: 

国家重点基础研究发展规划项目(973项目)(2004CB217907)；国家自然科学基金资助项目(50777058)。 

通讯作者: 罗湘

作者简介: 

作者Email: 

参考文献：

本刊中的类似文章

1．王银顺 戴少涛 肖立业 林良真.YBCO涂层导体工频下过电流失超特性[J]. 中国电机工程学报, 2007,27(36): 63-67 

Copyright by 中国电机工程学报


