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Analysis method of dissolved gas in switching transformer oil
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Abstract

As a core component in ultra-high voltage (UHV) direct current (DC) transmission systems, converter transformers exhibit distinct
degradation characteristics in their oil-paper insulation systems under complex electric, magnetic, and thermal field interactions
compared to conventional transformers. While dissolved gas analysis serves as a critical technique for assessing insulation status, its
application in converter transformers faces unique operational challenges including DC biasing, high-order harmonics, and complex
electrothermal stresses on valve-side components. This paper systematically reviews the measurement accuracy and applicable
boundaries of conventional analytical techniques such as gas chromatography and photoacoustic spectroscopy. It provides an in-
depth analysis of how special operating conditions affect gas evolution characteristics in converter transformers, with particular focus
on innovative applications of cutting-edge technologies including quantum dot sensors, knowledge graph construction, deep learning
prediction, and digital twin simulation in fault diagnosis. The study offers theoretical support and technical pathways for condition
assessment and early warning systems in converter transformers.
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