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Abstract This paper described the analysis of partial discharge (PD) pattern on insulation defects in SFq
gas to develop an insulation diagnosis algorithm for Gas Insulated Switchgear (GIS). Protrusion on the
conductor (POC), enclosure (POE) and free particle (FP) were fabricated to simulate insulation defects.
Phase () distribution, magnitude (q) and pulse counts (n) of PD pulse were compared on each defect. PD
pulses on POC and POE were distributed in ranges of 40°~130° and 230°~310°, respectively. However,
the distribution on FP was in all phase. The positive polarity of PD pulses detected was 98.6% on the POC
and the negative one of them was 98.3% at on the POE. The polarity ratio of them on FP was about one. In
addition, the peak charge was 12.5pC on POC and POE, 62.5pC on FP. From the experimental results, we
could derive a feature of PD pulse on each insulation defects.
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Fig. 2 Experimental apparatus
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Fig. 3 Typical distribution of PD pulses
Table 1 Phase distribution of PD pulses on each electrode system
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Table 2 Polarity ratio of PD pulse on each electrode system

Np/Nr(%) Ny/N1(%)

POC 98.64 1.34

POE 1.7 98.3
FP 49.87 50.13

Np: B=74 H2x ,

3.

My

Hl X
=2

=M kAN G ol A
Free particle Al 7}*] ZA3rs
F(n)E v, POCSt POEE
Aetalar, ojuf AR HAe=
12.5pCell sfg3tct. FPo 45

Aok 65.2pColtt. T3k HA] A
Aol 98.64%, POEE -
o] frAtstAl YEFRLTH.

o
b

2y 7}5 3+ Protrusion on conductor, Protrusion onenc
e ;} Zhzke] FEd 913 (0), A7) B® H
40°~140° 9 220°~320°9] /el A FiEz o] it
A oF somv7E 54 Hew, datFows
Ax b FEEa, 2715 Hd 250mVE
v =44 2 54 2 5 BA% 243 poc
8.3%%] Hl&S yEllon, FPe &
24 AFRZEE GISOIAH Ag A LA

1
losure %

O~

s
249

A8t

G

O

359
1 o]

i

O

to rr r1r
jus}

fa
ro, m{o _l

2719717 A] DA (No. S2074384) 9] 1+

4 e

1%}

b

Ao
ot

[1] N.H,Malix, A,A,Al-Asainly, M.I1.Qurashi(1997), Electrical Insulation in Power Systems, Dekker, Saudi
Arabia, pp. 5-6

[2] N.Achatz, J.Gorablenkow, U.Schichler, B.Hampton, J.Pearson(2005), Features and benefits of UHF
partial discharge monitoring systems for GIS, ISEIM 2005, Japan, pp. 722-755

[3] Muhannad Al-Suhaily, Sander Meijer, Johan J. Smit, Peter Sibbald, Jos Kanters(2010), Risk estimation
for H.V. components in Gas-Insulated Substations, CMD2010, Japan, pp. 551-554

[4] T. Hoshino, S. Maruyama, T. Sakakibara, S. Ohtsuka, M. Hikita, G. Ueta and S. Okabe, Attenuation
Characteristics of Electromagnetic Waves Due to Partial Discharges in a GIS Using Different Types of
PD-Detecting Coupler, CMD2010, Japan, pp. 551-554

[5] R. Ambikairajah, B. T. Phung and J. Ravishankar, MODELLING AND CLASSIFYING PARTIAL
DISCHARGE WAVEFORMS, ISH, Korea, pp. 1004-1008

[6] A. Ovsyannikov, R. Arbuzov, A. Kovalenko, A. Gaivoronsky(2012), ABOUT RELATION
BETWEEN REAL AND APPARENT CHARGE OF PARTIAL DISCHARGE, ISH, Korea, pp. 1009-
1013



