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基于三相自搜寻比较法的电气设备过热故障识别方法 

许志浩 1，郑诗泉 1，康  兵 1，袁  刚 1，赵天成 2，杨代勇 2 
（1. 南昌工程学院 电气工程学院，江西 南昌 330099； 

2. 国网吉林省电力有限公司电力科学研究院，吉林 长春 130021） 

摘要：电力设备过热故障图谱识别是判断电力设备故障程度的重要手段。工程实际中通常是对变电设

备热拍照并进行人工甄别。为提高设备热像图故障判定准确率和效率，本文针对电力三相设备的特点，

提出了一种通过三相分区块自动搜寻及温度对比的过热区域判定方法，通过将三相设备热像图每相分

离，调整为相似大小与姿态，将新图像分块进行对比，判定对应区块是否有异常温升，从而判定某相

设备出现的热故障。试验结果表明，本文基于计算机自动搜寻和判定的设备热诊断方法能够更加高效

准确地判定识别三相设备热故障，从而能够提高电力设备热故障检测的效率、准确性与自动化程度。 
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Overheat Fault Identification Method for Electrical Equipment Based on  

Three-phase Self-searching Comparison Method 

XU Zhihao1，ZHENG Shiquan1，KANG Bing1，YUAN Gang1，ZHAO Tiancheng2，YANG Daiyong2 

(1. School of Electrical Engineering, Nanchang Institute of Technology, Nanchang 330099, China; 

2. Electric Power Research Institute Jilin State Grid Electric Power Co. LTD, Changchun 130021, China) 

Abstract: Overheat fault atlas identification of power equipment is an important tool for judging the fault degree 

of power equipment. In engineering practice, thermal photography of substation equipment and manual screening 

are usually carried out. To improve the heat equipment’s figure fault decision accuracy and efficiency according to 

the characteristics of the three-phase power, this study proposes an automatic search determination method; this 

method involves the use of the three-phase partition piece temperature contrast of overheating area to separate 

every figure of the three-phase equipment heat, adjustment of images of similar size and attitude, comparing the 

new image block, and determining whether there is a corresponding block of abnormal temperature rise to identify 

the thermal faults of certain phase equipment. The test results show that the equipment thermal diagnostic method 

based on computer automatic search and determination can identify the thermal fault of three-phase equipment 

more efficiently and accurately, which improves the efficiency, accuracy, and automation degree of thermal fault 

detection of power equipment. 

Key words: infrared image, power three-phase equipment, image processing, thermal fault identification 

 

0  引言 

变电站电力设备长期处于工况运行状态，易发生

各类故障而威胁电网安全稳定运行。研究显示[1]，在

电气设备故障中超过半数均伴有设备异常发热现象。 

20 世纪中期国外的一些研究机构与电力企业尝

试使用热像仪记录设备温度进行故障检测[2]。发展至

今，国内外的技术人员通过对运行设备定期热拍照，

由检测者观察设备热图像的温度分布并判定设备中

存在的异常温升，确定热故障类型[3]，该方法可有效

检测出电力设备的异常温升。加上其无接触检测的优

点，适应电力系统要求，因而在电力系统故障检测中

得到推广运用。然而当前电力设备热图谱普遍采用人

工观察，判断较主观[4-5]，且其准确程度对检测人员经
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