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Model Approach to Static Electrification Phenomena by
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Static electrification phenomenon due to oil fl

ow in large power transformers is a new and

important factor to be studied to acheive reliable insulation design of large power transformers.

A test apparatus with a closed oil loop was constructed to investigate this phenomenon.

ducts made of pressboard or kraft-paper, or

Pipe-

a model duct simulating a part of a shell type

power transformer were installed in the test apparatus, and experimental studies on the static

electrification were carried out.
established yet.

The method of measuring charge density of oil has not been
The standard methods for measurement of electrical conductivity of oil do not.

give the exact value to discuss static electrification phenomena in large power transformers.
Therefore, new measuring techniques of charge density and electrical conductivity of oil have

been developed in the course of this study.
techniques are presented.
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ig. 1 Schematic diagram of the test apparatus for
static electrification by oil flow.
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Fig. 2 Whole view of the test apparatus.
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Fig. 4 Visualization of oil flow in the duct by
Schlieren method.
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Table 1 Distribution of leakage current for different flow velocities and temperatures,
BAL (nA)
o (cm/s) Irg Igg Ist Iyr Ig Iuy Ir Ir
n 49.4 -75 —55 } +17 —10 —123 +90 +48 +138
2 46.3 —100 —63 +5 —20 —188 4160 +70 +230
(3) 66.0 —200 —180 —65 —30 —475 +380 +130 +510
€] . 93.0 —280 200 +110 ~15 —385 240 +130 +370
(2) 94.8 —540 —350 +172 —50 —768 +520 +170 4690
3) 98.0 —-900 —500 + 350 ~80 -1,130 +800 +290 41, 090
[€))] 146.6 —800 —580 -+ 580 ~80 —880 +450 -+265 +715
(2) 155.0 -1,300 —1,350 +1,150 —200 —1,700 +1,200 440 +1,640
(3) 153.0 —4,600 —3,900 +5, 950 —580 —3,130 -+2, 000 -+450 +2,450

(1) 30°C, £=4.6x10"15 §/cm
(2) 50°C, £=1.4x10"14 S/cm
(3) 70°C, r=5.4x10"14 S/cm
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Fig. 8 Dependence of leakage current and charge
density of oil on flow velocity of oil,
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Fig. 15 Trackson the presshoard surface made by
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