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A Study on the Characteristics of Partial Discharges
under HVDC in SFg Gas

by Min-Su, Kim

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)
on High Voltage Direct Current (HVDC) in SF¢ Gas. Electrode systems
such as a protrusion on conductor (POC), a protrusion on enclosure
(POE), a crack on epoxy plate and a free particle (FP) were fabricated
to simulate insulation defects. Analysis system was designed with
T-F (Time-Frequency) map algorithm programed by LabVIEW. This
can analyze the measured signal into frequency and time domain.

A HVDC power supply is composed of a transformer (220 V/50 kV)
and a diode (100 kV), and a capacitor (50 kV, 0.5uF). The gap between
the electrodes is 3mm, and the gas pressure of SFg was set at 3 bar

and S5bhar. PD pulses were detected with a 50 Q resistor and their
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characteristics were analyzed by a digital storage oscilloscope (DSO)
with the resolution of 25GS/s and a DAQ system with the resolution
of 30 MS/s.

PD pulses were distributed below 0.5MHz and 20 ~ 40 ns for POC,
below 1.7 MHz and 10 ~ 125ns for POE, below 0.1 MHz and 135 ~ 250
ns for crack, and below 1.6 MHz and 260 ns for FP electrode system,

respectively.
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= 75 ~ 125 ns S ALle Jdo] EE3 o}, Shardl = 0 ~

=
ns el EEEAT. E3H FP= ol & A9l 3T d5749 SA4&

¥ 31 HVDCelA HFEwAd 54
Table 3.1 Characteristics of partial discharge in HVDC

T 71 ¢ A a5 F3
A% [bar] [kV] [ns] [MHZz]
3 17 25 ~ 40 0~04
POC
5 30 20 ~ 30 0~05
3 17 23 ~ &5 05~16
POE 10 ~ 40 0.7 ~ 17
5 30
60 ~ 125 0~06
3 13 160 ~ 250 0~0.1
Crack
5 26 135 ~ 215 0~0.1
750] 3t
3 21.5 0~15
FP 125 ~ 260
5 22 0~ 250 0~16
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