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Static Electrification Caused by Oil Flow in Forced Oil Cooled
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This paper deals with the investigation of some special features of the static electrification
which is caused by oil fiow in forced oil cooled core type transformers. At first, using simplified
models of oil flow, the basic characteristics of the electrostatic charge separation caused by oil
flow was investigated. Second, using actual transformers, the distribution of the static charges
generated by static electrification in each part of a transformer and the influence of some
factors on the electrostatic charge distribution in transformers were studied. Finally, the con-
ditions of the occurrence of the partial discharges caused by static electrification were investi-
gated by increasing the total oil flow rate up to several times the rated value. Consequently,
the phenomena of static electrification in large power transformers were clarified, and also it
was found that under certain oil flow conditions partial discharges took place at locations where
the electrostatic charges caused by static electrification had accumulated on the surface of the
solid insulating structures in transformers.
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Table 1 Specification of actual transformers used
for static electrification tests.

Transformer 500kV 1,000/3MVA 525kV 1,200MVA

Type Core type Core type
Single phase auto 3 phase
transformer transformer

Cooling Forced oil Forced oil
Forced air Forced air

. . o
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arrange-
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Fig, 2 Test circuit for static electrification in
actual transformers,
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Fig. 15 A calculated result of potential distribu-
tion caused by static electrification in 500
kV 1,000/3MVA transformer (at 30°C, 4
times the rated oil flow rate).
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Fig. 16 Comparison between the calculation and

measurement of the conditions of the oc-

currence of partial discharges in 500kV
1,000/3 MV A transformer.
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