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Measurement and Analysis of Partial Discharge
in XLPE Underground Cable

by Seo-Jun Park

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

Busan, Republic of Korea

Abstract

This thesis dealt with the characteristics of partial discharge (PD)
depending on defect and the defect localization in an XLLPE underground cable.
Four types of defects with different sizes and positions were fabricated inside
a cable of 1m long and 60 mm?% A 50kV transformer was used to apply high
voltage to the cable for generating PD. The discharge pulses were detected by
a high frequency current transformer (HFCT) with a frequency range of 150
kHz -30MHz, and acquired using an oscilloscope (5GS/s) and a data
acquisition unit. The PD characteristics were analyzed in terms of discharge
inception voltage (DIV), apparent charge, and phase-resolved partial discharge
(PRPD) pattern developed by a LabVIEW program.

From the results, it showed that the DIV increased with the size of defect

and the apparent charge increased as the defect was adjacent to the conductor.

_iv_

Collection @ kmou



In four types of defects, the PRPD presented similar phase distribution.
However, it was indicated that the pulse count in the negative half of the
applied voltage became higher as the defect got closer to the conductor.

The defect localization experiment was conducted based on the time-domain
reflectometry method using the PD pulse. The HFCT was set at 1 m from the
near end of the cable, where the measurement point was selected. To verify
the validity of this method, cables with different lengths and defect positions
were used. The time interval between the PD pulse and the reflected pulse
was measured as 474ns for the S0 m cable with defect at 2 m from the near
end. And the time intervals for the 70m cable with defect at 2 m and the 50
m cable with defect at 30m were 690ns and 208ns, respectively. It was

revealed that the proposed method can localize the defect in a cable with an

error less than 1 m.
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2 XLPE(Cross-linked polyethylene)E A4
2 FAste dgAelEe] FRE ol Fal Utk sHAN Aol A A
U] Hol=(Void) 2 ETER g dddsts 34
2 ode g AEatare o2 A ghr o2 gk ALALE o et

71 918, ¥4 TBM(Time based maintenance) 2ol A &2}el AFej ot

PR Adel F2 oolgHm vk Astisldl WAHE FRYR

Zolsta, w539 77 (High frequency current transformer, HFCT)=Z
HARAE AEATY Lo XLPE AR uRelA wass

wol=el =yl W NE Fd FEWA SHS BARAL. wd

TDR(Time domain reflectometry) %4 & 7|¥to 2 BEWZ HA Ao
2 A3 IAE FAALL.
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Table 2.1 Types and characteristics of XILPE Cable
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Fig. 2.1 Structure of a 22.9kV-y CNCV-W cable
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