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Design of Real-time Monitoring System for Dissolved Methane in Transformer Oil

CAO Wang'?, WAN Yuan'?, LI Chengcheng'?, LIAO Xueshun’, WU Haotian

(1. Hydropower Industry Innovation Center of State Power Investment Co., Ltd., Changsha 410007, China;
2. Hunan Wuling Power Technology Co., Ltd., Changsha 410007, China)

Abstract. Aiming at realizing on-line monitoring of methane, the landmark gas of transformer discharge fault, a real-time
monitoring system of dissolved methane in transformer oil based on tunable laser diode absorption spectroscopy technology
is developed. The system contains an optical detection module consisting of N-type DFB laser generator with central wave-
length of 1563 nm and Whitepool with optical path length of 12 m, an oil and gas separation module designed using dy-
namic headspace degassing method, and a control module based on STM32 and upper computer, realizing functions of oil
injection, degassing, measurement, and oil discharge with the measurement period of about 30 minutes. The
experimental results show that there is an excellent linear relationship between peak and valley values of the second har-
monic wave and the gas concentration. The linear fitting error is 0. 999, the minimum detection limit of the system is less
than 0. 5 4L/L, and the gaseous phase error between multiple test results of the same concentration is controlled within
0. 5%, meeting the requirements of transformer methane monitoring for measuring accuracy and stability.
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