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Abstract: Electrode systems! a protrusion on conductor (POC), a protrusion on enclosure (POE), a crack
in epoxy plate and a free particle (FP) were fabricated to simulate insulation defects in a gas insulated
switchgear (GIS). SF; gas was filled in the electrode systems by 3 bar and/or 5 bar, respectively. Partial
discharge (PD) pulses were detected through a 50 @ non-inductive resistor. A calibration test was carried
out according to IEC 60270, and the sensitivity was 0.25 pC/mV. PD pulses were distributed in the phase
of 50"~135 and over 95% of them existed in the phase of 55'~120" for the POC. PD pulses were
distributed in the phase of 230" ~310" and over 90% of them existed in phase of 220°~300° for the POE.
PD pulses occurred in the phase of 40°~60" and 220" ~300" for the crack, and pulse counts were 25%
higher in negative polarity than in positive polarity. PD pulses were distributed in every phase unlike to
other three electrode systems and the peak magnitude was measured at 118 and 260" for the FP. As
described above, PD pulses were observed in positive polarity for the POC, in negative one for the POE,
in both one for the crack and the FP. In conclusion, it is expected that the identification rate of defect
type can be improved by considering the polarity ratio of PD pulses on the PRPDA method.

Keywords: Electrode system, Insulation defects, Gas insulated switchgear (GIS), Partial discharge (PD),
PRPDA, Polanty ratio
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Fig. 1. Electrode systems. (a) POC, (b) POE, (¢) crack,
and (d) FP.
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Experimental set-up. (a) configuration, (b)
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Fig. 3. PD pulse distribution in POC. (a) 3 bar at 8 kV,

(b) 5 bar at 13 kV.

i{a] -

b i 2 N

- F588EF
M,
-

Magritide [V]
1

§ &
N
<

1
/|
N

g

¥ O W O W O W W T W 2 W oE oW W R W W
Prase |*]

.: I e S
L 1A ™
= 7 AN
ot N
2 e AN
; : m 7
; \\ /{
o ) v
100 e ——
2 0 R Do M R N 2 M W N W D W W

Praas ]

Fig. 4. PD pulse distribution in POE. (a) 3 bar at 9 kV,

(b) 5 bar at 17 kV.
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Fig. 5. PD pulse distribution in Crack. (a) 3 bar at 11
kV, (b) 5 bar at 20 kV.
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Fig. 6. PD pulse distribution in FP. (a) 3 bar at 11 kV,
(b) 5 bar at 18 kV,
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Fig. 7. Clusters of PD pulse depending on SFs pressure.
(a) 3 bar, (b) 5 bar.

FP= 7] 37FA ASA1¢ 24 0°~360"2] d9]
gellA PD H27F EE5Hvt, #Hdf 100 pCe] PD

27F (a) 3 barol A FHHAT (b) 5 bardl A=
#Hdl 210 mVelu, @P"Pfﬂ-‘ﬂ 525 pCeol d&t&& 7t
ok 4742 A=A PD 228 E a9 T vg
ek el oA At Zhzhe] A=A dig §
BEEE FAEHA @45 POC R POE:=
= f1Ael w2} A3} FS5404 242 Fest
A FEHAY. Cracke 4-F549 54 9894
gk st ot FPe deldel #Esct

Z#

Table 1. Polarity rate of PD pulse by defect types.
N Polarity rate

Defect type \_NPXNT(%') Nn/N(%6)
POC 98.66 1.34
POE 1.70 93.30
Crack 37.74 62.26
FP 49.87 D0.13
# N Number, Ny : Total, Np: Positive, Ny : Negative
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