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Gas Production Characteristics of Three Ester Insulation Oils
Under Low Energy Discharge Fault

WANG Wei, SONG Haoyong, HUANG Qingdan, CHEN Yuqing, MO Wenxiong
(Power test and Research Institute of Guangzhou Power Supply Bureau of Guangdong Power Grid,
Guangzhou 510410, China)

Abstract: In order to study the gas production characteristics of ester insulating oils under transformer fault
conditions, three ester insulating oils including single ester, natural ester, and synthetic ester insulating oils were
selected to analyze their gas production characteristics under simulated low energy discharge conditions. The
results show that the hydrogen production ratio of ester insulating oil is higher under low energy discharge, and the
production of acetylene is much lower than that of mineral insulating oil, especially the acetylene production of
synthetic esters is the lowest. The low energy discharge of mono ester and natural ester insulating oils can be

determined by three-ratio, Duval triangle, and Duval pentagon methods. The low energy discharge of the synthetic
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ester can be determined by the Duval triangle method.
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Tab.1 Typical parameters of four insulating oils
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Fig.1 Schematic diagram of insulating oil

pretreatment platform
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Fig.2 Structure of electrical fault simulator
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Fig.3 Type and content of dissolved gas in oils
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Tab.2 The three ratios of gas produced in

four insulating oils at failure
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Fig.4 Duval triangle diagnosis of

four insulating oils electric faults
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Fig.5 Duval pentagon diagnosis of

four insulating oils electric faults
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Tab.3 The relative ratio and five fault gases in

four insulating oils %
R g RIRMH FHE a2
H, 89.75 95.04 98.48 72.44
CH, 0.20 0.10 0.38 1.29
C,Hy 0.08 0.42 0.05 0.07
C,H, 1.00 0.24 0.29 139
C,H, 8.97 4.20 0.80 24.81
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