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A Study on the Partial Discharge Diagnosis
for Oill-immersed Transformers

by Jung-Yoon Lee

Department of Electrical & Electronics Engineering
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

This thesis deals with the radiated electromagnetic wave detection of
partial discharge(PD) in oil for insulation diagnostics of oil-immersed
transformers.

Partial discharge by insulation deterioration of power facilities can
lead to failure if not detected earlier. So far, the two main insulation
diagnostic techniques of the oil-immersed transformer were the
dissolved gas analysis(DGA) method in insulation oil and the acoustic
method. These two methods, however, accompany some problems in
installment and sensitivity. Therefore, research on the detection
methods of radiated electromagnetic waves caused by partial

discharges in insulation oil is now being actively conducted. From



these backgrounds this thesis suggests the optimal detection method,
analyzing frequency spectrum of radiated electromagnetic wave by
partial discharge(PD) in oil. Electrode systems were fabricated to
simulate the defects that might occur in oil-immersed transformers.
Frequency spectrum of radiated electromagnetic wave in oil was
analyzed by broad-band bi-conical antennas(300 MHz~2 GHz) and a
spectrum analyzer(9 kHz~3 GHz). Frequency components for most
defects showed high distribution at 500 MHz. From the result, a
narrow-band monopole antenna with the center frequency at 500 MHz
was made. The length of the antenna was 150 mm. The propagation
characteristic of the monopole antenna was evaluated by the network
analyzer(40 MHz~40 GHz). It was suitable to detect the signal of
partial discharge in oil. The measurement system which consists of
the prototype monopole antenna, LNA(ILow Noise Amplifier),
oscilloscope and spectrum analyzer was evaluated from the partial
discharge in insulation oil. It could detect all defects used in the

experiment.
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Table 2.1 Diagnostic technique of partial discharge of oil-immersed
transformer
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Table 2.2 Generated gases according to defects of oil-immersed transformer

e T BEA aa 8 24 7
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Ho-CoHa, CHs—CoHs, CHs—CoHy,
CHy—CoHz, CoHs—ColHy, CoHs—CaH2
Cols~CoHs

Ho, CH4, CzHe, C2H4, CoHa
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Table 3.1 Specification of the experimental apparatus

AFFA A AL 4
HAAxA7] Slidacs AC 0~240V
A ALY Transformer 220V / 15kV
2HEY A7) GSP 830 9kHz~3 GHz

Biconical Ant.

300 MHz~2 GHz

GAP-802 9kHz~3 GHz, 20dB

BHA g Ao HAHE 158 A4 3
333 2ok AR Ase] Fos AHEAL BN A

WEHQ Fh5 B e o 830M
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" n My

-85
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