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Effect of Formic Acid on the Moisture Evaluation of Oil-paper Insulation Based on
Frequency Domain Dielectric Spectroscopy

GAO Bo, XU Jing, XIA Guogiang, WU Guangning
(College of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In order to accurately assess the moisture content in oil-paper insulation and study the effect of small mol-
ecule acid on the moisture evaluation of oil-paper insulation, the oil-impregnated paper samples with different mois-
ture and formic acid content are prepared in this paper, and FDS test is carried out on it by using frequency domain
dielectric spectroscopy, then on the basis of the spectroscopy a characteristic parameter of the moisture content of oil-
paper insulation in different acidic environment is proposed. The research results show that the moisture will affect
the distribution of small molecules acid in oil-paper insulation and then with the increase of moisture in paper and for-
mic acid in oil, the tand spectroscopy from 107 to10' of oil -impregnated paper samples is significantly increased.
Compared to the environment with no acid, the increase of formic acid makes the tand spectroscopy of oil-impregnat-
ed paper samples in the same moisture content a increase in varying degrees, so the influence of small molecule acid
can’t be ignored in the actual measurement of moisture content of oil-paper insulation. The S..; of oil-impregnated pa-
per samples, proposed in acidic environment, have a good exponential relationship with moisture content in different
acidic environment and show a certain law with moisture with the change of acid content, so it can be used as the
characteristic parameters of the moisture of oil-paper insulation in different acidic environment.
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Fig.2 The tano spectroscopy of oil-impregnated paper

samples without acid under different moisture content
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Table 1 The distribution of formic acid in oil-

impregnated paper samples before and
mg- (KOH)™

UK & BT SRR

after balance

PR A
0.4% 1.8% 2.9% 4.0%
0 J— J— J— J—
1 0.17 0.20 0.23 0.25
2 0.34 0.37 0.41 0.44
3 0.53 0.56 0.59 0.61
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Fig. 3 Influence of formic acid on the tané spectroscopy

of samples with different moisture content
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Tab.3 The fitting parameters between S... and mc of

samples with different formic acid content

AT S=A%exp(-mc/B)+C

R 5 1/
[mg+(KOH)] A B C R
0 0.002  -0.850 0.060 0.957
1 0.006  -0.932 0.069 0.981
2 0.009  -0.960 0.088 0.987
3 0.019  -1.080 0.108 0.990
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