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Thermal Infrared Image Recognition Method of Power Module Fault of VSC-HVDC
Converter Valve Based on Temperature Probability Density

SHENG Yujun, SUN Jie, LI Guoqgiang, XIE Xiaodong, ZHOU Kai, ZHANG Xiaodi

(State Grid Beijing Electric Power Company Maintenance Branch Company, Beijing 100073, China)

Abstract: For accurately identifying the fault of power module of VSC-HVDC converter valve and ensuring safe and
stable operation of HVDC transmission, a thermal infrared image recognition method of power module of VSC-HVDC
converter valve based on the temperature probability density is proposed. The target region of the thermal infrared im-
age of the power module of the VSC-HVDC converter valve is extracted by estimating the kernel density of the target
constraint region and the background sampling region in the thermal infrared image.The temperature probability den-
sity is extracted based on the kernel density estimation and is used as the feature to distinguish the normal operation
area and the fault area in the target area of the thermal infrared image. The fault area is preliminarily divided accord-
ing to the threshold value in the target area of the thermal infrared image ,and the preliminary division result is used as
the prior knowledge of the K-means clustering algorithm. The purpose of fault identification is achieved bycontinuous-
ly clustering the fault area clusters. Experimental results show that the proposed method can accurately extract ther-
mal infrared image targets by integrating the kernel density estimation of gray scale ,spatial relationship and local stan-
dard deviation,and can accurately identify the fault location of the power module of the VSC- HVDC converter valve.

Key words: probability density; VSC-HVDC converter valve ; power module; thermal infrared image ; nuclear den-

sity estimation; K-means clustering algorithm
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Table 1 Power module parameters and physical

diagram of VSC-HVDC converter valve
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Fig. 1 Physical picture of the power module of the
VSC-HVDC converter valve
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Fig.4 Fault area in the thermal infrared image of the

power module of the VSC-HVDC converter valve
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