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Tab.2 Sulfide concentration of each oil sample
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Fig.1 Process of experiment
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Tab.4  Mass loss of copper sheets in insulating
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Fig.3 Polymerization degree test result of insulating paper
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Fig.4 tand of insulating oil after aging test
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Tab.5 Quantitative table of evaluation factors
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Tab.6 Experts consultation results
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Comprehensive quantitative characterization of sulfur corrosion in
transformer oil based on multi-characteristic parameters

SHU Xiang"?, YANG Xian"?, ZHOU Dan"?, CONG Hao-xi’, LI Qing-min’
(1. Electric Power Research Institute of Guangdong Power Grid Company Limited, Guangzhou 510080, China;
2. Guangdong Key Laboratory of Electric Power Equipment Reliability, Guangzhou 510080, China;
3. School of Electrical and Electronic Engineering, North China Electric
Power University, Beijing 102206, China)

Abstract; In the past ten years, transformer failures caused by corrosive sulfur in transformer oil have occurred
from time to time, so it is of great significance to study methods to quantitatively characterize the sulfur corrosion of
transformer oil to prevent the occurrence of transformer failure. In the laboratory environment, the aging process of
transformer oil-paper insulation systems containing different corrosive sulfur was simulated. The effects of corrosive
sulfur on the copper sheet, the degree of polymerization of the insulation paper, and the dielectric loss of the insula-
tion oil were studied. The research results show that corrosive sulfur will not only corrode the copper sheet, but also
accelerate the degradation of the insulating paper and increase the dielectric loss of the insulating oil during the ag-
ing process. DBDS corrodes the copper sheet seriously, thiol corrodes the copper sheet lightly but has a greater im-
pact on the dielectric loss of the insulating oil, so it is not accurate enough to judge the degree of sulfur oil corrosion
of the transformer by simply considering the effect on the copper sheet. On the basis of the aging experiment, ac-
cording to the relevant standards for transformer operation, the calculation methods of the parameters that character-
ize the effect of sulfur corrosion of transformer oil on copper, insulating paper, and insulating oil were determined.
Combined with the weight determined by Delphi method, a comprehensive quantitative characterization method of
transformer oil sulfur corrosion degree was established. Compared with the existing methods, this method is more
comprehensive, and it can correctly identify sulfur corrosion caused by some non-DBDS, which is of great signifi-
cance to prevent the occurrence of sulfur corrosion faults. In engineering, oil can be taken to test the degree of sul-
fur corrosion by this methods regularly. When the degree of sulfur corrosion is high, attention must be paid to timely
treatment to avoid transformer failure caused by sulfur corrosion.

Key words: power transformer; corrosive sulfur; Delphi method; quantitative characterization



