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Research on insulation characteristics of transformer oil-paper insulation
system improved by cross-linking modification

HOU Wei, YANG Zhangang, XIE Liang, HU Zhangkui,
ZHOU Jingwei, XIANG Yangjuntong, YAN Wei

(State Grid Chongqing Shibei Power Supply Company, Chongqing 401120, China)

Abstract: In this paper, a novel crosslinked network cellulose insulating paper was prepared by citric acid crosslinking
modification, and the dielectric constant and dielectric loss factor of the insulating paper were measured before and after
modification. Then the composite insulation system of the modified insulating paper and mineral insulating oil were carried
out partial discharge and electrical life tests. The results show that compared with the unmodified insulating paper, the
dielectric constant and dielectric loss factor of the novel crosslinked network insulating paper decreases by 15.39% and
29.78%, respectively, and the electrical life index increases by 37.94%. The novel crosslinked network insulating paper-
insulating oil composite insulation system has lower discharge repetition rate, discharge energy, average discharge, and
maximum discharge.

Key words: oil-immersed transformer; composite insulation system; electrical insulation performance; uniform electric field

strength; dielectric property
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Fig.1 Preparation schematic illustration of modified cellulose insulating paper crosslinked by CA
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Fig.2 Schematic diagram of measurement principle and

electrode structure for broadband dielectric spectroscopy
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Fig.3 Dielectric constant and dielectric loss factor spectra of
two kinds of insulating papers in air and oil
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Table 1 Dielectric constant and dielectric loss factor of two

kinds of cellulose insulating papers in oil and air at 50 Hz
T bt & g, tand,/% tand/% e,
KRG HEAEZA 403 526 0566  0.657 630  0.759
Mt Ak 3.52 456 0.503 0519 533 0.533
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Table 2 The results of power frequency electrical life for
oil-immersed unmodified insulating papers under step stress

Atfs Bk U/kV At /s
1 25.67 350.8
2 25.48 819.8
1200 3 25.52 524.1
4 25.38 555.7
5 25.54 841.6
1 23.66 513.6
2 23.57 1.400.1
2400 3 23.87 1432.1
4 25.40 1196.3
5 24.56 1290.6
1 23.98 1758.6
2 23.56 2486.9
4800 3 23.62 1816. 1
4 23.44 1449.7
5 25.54 415.9
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Table 3 The results of power frequency electrical life for
oil-immersed modified insulating papers under step stress

Atfs ik U/kV At /s
1 27.51 87.60
2 25.63 849.6
1200 3 26.00 439.5
4 25.44 342.8
5 27.72 184.1
1 25.37 12109
2 25.48 958.7
2400 3 25.54 233.9
4 25.35 481.7
5 27.51 129.8
1 25.62 782.2
2 25.47 586.5
4800 3 25.54 596.8
4 25.64 263.6
5 25.58 5334
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