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Inner Insulation Defect Characteristic and Detection Method of Oil-immersed-inverted
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Abstract: The oil-immersed-inverted type current transformer is a typical minimum oil equipment.Under
the long term operation in the environment of high electric field intensity, its insulation process control is
difficult, leading to frequent explosions and oil injection faults due to insulation. In this paper, the fault
analysis of the oil-immersed-inverted type current transformer is taken as the starting point to analyze the
causes of insulation defects. The gas chromatography analysis, partial discharge detection, high voltage
dielectric loss test and long-term rated voltage infrared temperature measurement test are performed on the
defective equipment. Finally, the defect characteristics of the test results are analyzed and a reasonable
defect detection method is proposed for the equipment in operation.
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Fig. 1 Structure of oil-immersed-inverted type
current transformer
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Fig. 2 External insulation burning on the top iron core
and secondary winding of the faulty phase of the current

transformer
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Fig. 3 Top explosion and peel off of faulty phase of the
current transformer
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Fig. 4 Discharge breakdown of iron core casing
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Fig.5 Torn and oil injection of current transformer
expander
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Fig. 6 Virtual soft void on top insulation after
disassembly of the oil injected current transformer
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Oil chromatographic data of oil injection
current transformer

Table 1

PRI AA LS S/ (wL/L)

H, 10 978.30

Cco 50.21

CO; 444.01

CH, 838.21

C.H, 2.10

C.H, 368.36

C.H, 1.40

BE 1210.88
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Fig.7 Schematic diagram of the main insulation
structure of the transformer I
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Fig. 8 Schematic diagram of the main insulation
structure of the transformer I1
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Table 2 Oil chromatography detection data of equipment
with suspected defects

FREA A DR ZE S/ (/L)

H, 8 206.34
co 131.84
€O, 154.22
CH, 668.81
C.H, 98.28
C.Hs 0.51

C.H, 0.97

BE 768.57
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Table 3 Partial discharge test data of equipment with

defects
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Fig. 9 146 kV diagram of partial discharge test of current
transformer
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Table 4 High voltage dielectric loss test data of current
transformer

RV AR 2 BE %%

tand/% C./pF tand/% C./pF
10 1.366 513.7 0.230 243.7
30 1.798 514.5 0.227 243.8
50 2.333 517.4 0.228 243.8
73 4.861 534.5 0.225 243.9
90 8.052 557.6 0.224 243.9
110 9.888 586.7 0.224 243.9
146 9.881 610.4 0.223 243.9
110 10.470 590.1 0.220 243.9
90 9.396 568.6 0.221 243.9
73 6.441 544.9 0.222 243.9
50 2774 570.5 0.225 243.9
30 1.635 514.1 0.227 243.8
10 1.143 513.3 0.230 243.8
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Fig. 10 Test results of high voltage dielectric loss on the
top insulation of current transformer
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Fig. 11 Test results of capacitance and high voltage
dielectric loss on the top insulation of current transformer
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Fig. 12 Comparison of infrared temperature measurement
results between two current transformers under
long-term voltage stress
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