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Abstract: This paper dealt with a defect identification algorithm which is based on single partial discharge (PD)

pulse analysis in gas insulated structure. Four types of electrode systems such as a needle-plane, a plane-needle, a

free particle and a crack inside spacer were fabricated to simulate defects in gas insulated switchgear (GIS). We

measured single PD pulse by an oscilloscope with a sampling rate of 5 GS/s and a frequency bandwidth of |
GHz. Data aquisition and signal processing were controlled by a LabVIEW program. Physical shapes of PD pulses
were compared with kurtosis, skewness and time-based parameters as rising time, falling time and pulse-width.

These parameters were analysed by an algorithm with a back propagation algorithm (BPA). By applying the

algorithm, the identification rate was 97% for the needle-plane electrode, 96% for the plane-needle electrode, 91%

for the free particle and 93% for the crack inside spacer. The results verified that the algorithm could identify the

type of defects in GIS.

Keywords: GIS (gas insulated switchgear), PD (partial discharge), Single PD pulse, Ildentification algorithm, BPA

(back propagation algorithm)
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Fig. 1.
plane-needle electrode. (¢) free particle, and (d) crack inside

Electrode systems. (a) needle-plane electrode, (b)

spacer.
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Fig. 2. Analysis parameters of a single PD pulse.
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Fig. 3. Measurement and analysis diagram.
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Fig. 4. Block diagram of the back propagation algorithm.
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Fig. 5. Configuration of the experimental system.
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Fig. 6. Typical PD pulse waveform for the NTP.
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Fig. 7. Typical PD pulse waveform for the PTN.
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Fig. 8. Typical PD pulse waveform for the FP, (a) positive
half and (b) negative half.
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Table 1. Identification parameters for a positive hall
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Table 2. Identification parameters for a negative half.

Parameter NTP
To|ns|
Th[ns]

First Tyi[ns]

Vnual{mv]
Kurtosis,
Skewness un-
Tea|ns) detected
Te[ns] i
Tualns]
Visa[mV]
Kurtosiss
Skewness:

Classification

vibration

Second
vibration

s

TR |V I =

o

& ot . o
.!:—i
w
rir
\.I
.
\J
45
T
o
=)

o)

e gog ul Bos e oo s
HAg AAsio] BRS 2
13} & 20 LjeReict

3.2 212 ¥t

=
=

D:]‘J:H;]}i—l
Q

oz el
5 207, 245 27
A8} o2 Rojsl7] ¢lsto]

AZ 717t U AZst)

H'E
2 oy
FIO Jm rir

5,000 N ;-..vﬁ

" (VY
a 5 10 15 20 25 30 35 40
Number of hidden neurons [n]

Fig. 10. Epoch changes depending on the hidden neurons.
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Fig. 11. Schematic diagram of the proposed BPA.
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Table 3. Identification rate on defect types.

4 Identified
Classification Identification Failed as an other
defect
NTP 97 3 0
PTN 96 4 0
FP 91 3 6
CIs 93 9 5
<Unit : number>
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