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Research progress on application of new eco-friendly insulating gas in
high-voltage electrical equipment

YAN Xianglian', GAO Keli', WANG Wen', HUANG Yin', WANG Hao', YAO Yao’

(1. State Key Laboratory of Power Grid Environmental Protection, China Electric Power Research Institute,
Beijing 100192, China;
2. Electric Power Research Institute of State Grid Hubei Electric Power Co., Ltd., Wuhan 430015, China)

Abstract: In this paper, the research progress on new eco-friendly insulating gases at home and abroad was reviewed, and
the international mainstream promotion of perfluoroisobutyronitrile (C,F,N) gas and its application in electrical equipment
were expounded emphatically. The gap and surface insulation characteristics of C,F,N gas mixture were summarized, and
the design criteria of the related equipment insulation was proposed. The decomposition characteristics and gas-solid
compatibility evaluation indices of C,F,N gas mixture under different operating conditions were analyzed. Additionally, the
research progress on arc-quenching performance of C,F N and its gas mixture and the development and application of a
series of eco-friendly equipment were introduced, so as to provide a theoretical reference for the environmental protection
upgrade of SF, electrical equipment in the current stage. Meanwhile, it was noted that the research and development efforts
on new eco-friendly insulating gases with superior performance were still ongoing at home and abroad, which can provide
technical support for the construction of a green and low-carbon power grid.

Key words: new eco-friendly insulating gas; high-voltage electrical equipment; C,F,N eco-friendly gas; insulation design;

gas-solid compatibility evaluation
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Fig.1 The electric field strength of gap discharge varying

with pressure and the volume fraction of C,F,N
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