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摘要 

I 

摘 要 

高压开关柜触头发热引起高压开关设备烧损故障问题，一直没有得到有效的

监控，已成为开关柜安全运行的一大障碍，影响电力系统正常供电，造成巨大经

济损失。因此，对触头温度进行在线监测具有非常重要意义。 

 通过查阅大量相关文献了解现有的开关柜触头测温方法，进行各方面的综合

对比，并且结合当前高压开关柜的实际使用情况，本文确定了一种 10 kV 高压

开关柜触头温度在线监测系统设计方案。本系统分为高压侧和低压侧两部分，高

压侧对 6 路触头进行温度采集，低压侧进行温度数据处理。它们之间是通过红外

通信的方式进行数据传输，实现了高、低压的空间隔离。 

高压侧采用 K 型热电偶模数转换器 MAX6675 和红外光隔离技术很好的地解

决了高压状态下的温度监测和数据传输问题，并采用 CT 互感器高压取电技术解

决高压侧电路的供电问题。低压侧对接收到的 6组温度信号进行解调和分时解帧

处理，具有超温报警和实时显示功能。通过大量的实验以及现场运行反馈，验证

了本系统的可行性，并且达到了设计的基本要求。 

 最后，本文研究的高压开关柜触头温度在线监测系统具有测量数据准确、可

靠性高、绝缘性能好、性价比高等特点，可以在 10kV 高压开关柜领域中进行

推广。 

 

关键字：高压开关柜；触头；在线测温；红外通信 

 

厦
门
大
学
博
硕
士
论
文
摘
要
库



厦
门
大
学
博
硕
士
论
文
摘
要
库



Abstract 

III 

Abstract 

High-voltage switchgear’s burning fault caused by the temperature increasing of 

High Voltage Switchgear(HVS) contact has not been effective monitoring, has 

become a major obstacle for the safe operation of switchgear, affecting the normal 

power supply of the electric power system and resulting in huge economic losses. 

Therefore, the contact temperature for online monitoring has a very important 

significance. 

The author accesses to a large number of relevant literature to understand the 

existing switchgear contact temperature measurement method, through all aspects of 

the comprehensive comparison, and combines with the actual usage of the HVS,  

develops a contact temperature for online monitoring device of 10 kV HVS. The 

system is divided into two parts of the high-voltage side and low-voltage side, the 

circuit of low-voltage side completes a 6-way contact temperature acquisition, the 

circuit of low-voltage side accomplishes temperature data processing. The two parts 

achieve the high and low voltage space isolation by the way of infrared 

communication for data transmission. 

  The high-voltage side adopts the K-type thermocouple analog-to-digital converter 

MAX6675 and infrared light isolation technology to solve the problem of temperature 

monitoring and data transmission under high voltage, and uses the CT transformer 

high-voltage electrical technology to work out the problem of power supply for 

high-voltage side circuit. Low-voltage side will receive the temperature signal for 

demodulation and frame processing time-share solution, with over-temperature alarm 

and real-time display function. A lot of experiments and on-site operational feedback 

verify the feasibility of the system, and meet the basic requirements of the design. 

 Finally, the paper studies HVS contact temperature online monitoring system with 

accurate measurement data, high reliability, good insulation properties, cost 

performance characteristics, can be popularized in the field of 10kV HVS. 

Keywords: HVS; Contact; Online Monitoring; Infrared Communication
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