Regular Paper

J. KIEEME

Vol. 28, No. 1, pp. 40-45 January 2015

DOI: http://dx.doi.org/10.4313/JKEM.2015.28.1.40
ISSN 1226-7945 (Print), 2288-3258 (Online)

40

Z4 ShHd

SFs 2180l U= Zatd &

21
=

My’

0

- I
Ol
ro,
2

H
o

o -
R
ok
El

o
fol
o
ofi

Analysis on PD Pulse Distribution by Defects
Depending on SFg Pressure

Sun-Jae Kim', Hyang-Eun Jo', Gi-Woo Jeong', Gyung-Suk Kil", and Sung-Wook Kim®
! Division of Electrical and Electronics Engineering, Korea Maritime and Ocean University,
Busan 606-791, Korea
2 AM System TFT, HYOSUNG Power & Industrial Systems, Changwon 642-712, Korea

(Received November 19, 2014; Accepted December 20, 2014)

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). SFs gas was filled in the electrode systems by 3 bar and/or 5 bar, respectively. Partial
discharge (PD) pulses were detected through a 50 Q 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,
it is expected that the identification rate of defect
of PD pulses on the PRPDA method.

in both one for the crack and the FP. In conclusion,
type can be improved by considering the polarity ratio
Keywords: Electrode system, Insulation defects, Gas insulated switchgear (GIS), Partial discharge (PD),
PRPDA, Polarity ratio
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Fig. 1. Electrode systems. (a) POC, (b) POE, (c) crack,

AE 80 mm, F7 10 mmz 7}&AHE

and (d) FP.
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Fig. 2. Experimental set-up. (a)
photograph, and (c) detection resistor.

High voltage

Electrode

Y system

configuration,

J. KIEEME, Vol. 28, No. 1, pp. 1-7, January 2015: S-]. Kim et al.

o

1,020

()

1

o
w
(@]
8

8

ot
off
)
i
o
iy
-
Ll
—_>f‘—4,
_QL
ol
i)
e

|

I ASAY HEFAA smUrt WS BEF
skt BR7] dstds FAs7] $18ke] IEC 60270
o wa} TFH~ A7) (CALLA, Power Dignostix
Systems)Z LA
pC/mVolt. trREe A=
W dae] 94 N

20

PRPDA =271

3 bar¢t 5 bar®] $t=e] wE PD #H
EA8H7] flste]l 2zl A=Al SFe 7F2~
gt POCY 8®¥ PRPDA Z¥E 9 3] e}
Witk (a) 3 barel A= 50°~135" 3t A PD B2~
b EExEG e, B0 = A LAskA] kst
th. PD E2E H of 23 mV7E SAEHJ oW, As
F2 575 pColt}. (b) 5 barell A= 50°~130° 31l
A FY2EHr7E gAE0eH, 3 barst FUA =
Aol e TAE R okt i Wd Hxaes FHu)
ok 38 mV7} 2AFAeH HeFS 95 pColtt.

2% 49 POES PD #E2Z yebfidtt. (a) 3 bar
ol A Hul 145 pCell aFet= 58 mV7E S4 = At
(b) 5 bardl A= PD B27F Ho 75 pCo& £ F
Atk 3 bar AFAoA PD H27F 120 SHEHJR
W POE+= WA d o= 230° ~ 3100 F+3Fe] Ao
A BEsk o)

Crack< POC % POES} t2A 17 591 o]
A BT PD H27F EE3ISTE (a) 3 barol A
40° ~ 60" 2 220" ~ 300" FHA PD H27F FAEH
o, A7]= 625 pColtk. (b) 5 bardl A& 40° ~
60° 2 220° ~ 250" $17ol™, PD Hx9 AV|E 28
mV=ZA 7 pCe]t}.

o] Exlo
‘4 '_VXO]E
= =]
=



ANAAA S 3] =84, A28¢W A1S pp. 40-45, 20151 19: AHA & 43

40 !
o it
m'—(a%
. (a A N
s N ) S
5! e, o/ \
£ g n ST P
o o
= E]
\ / : - gl 17
101 g I <
10m = X X
5
i \ /
- N ]
40 1001 \ /
1A ) W M W B W 2 20 % A X W B W B I EEE EEEEE EEE]
Prase ['] Phaso [']
i
i
e (B
(b e 1O
oom it . / N\
»
. \ »
© _ =
N x Z i w
P -&& g
ER H
: /| /
2 2 \go(x 3% X x B
. .
Al b Xx X x
/ .
P .
10 N ) Sin q
120 D im L
i o T b M m o % a @ 0 nomom o ow W oA M W W M w0
Phase [*] ase []

Fig. 3. PD pulse distribution in POC. (a) 3 bar at 8 kv, Fig. 5. PD pulse distribution in Crack. (a) 3 bar at 11

(b) 5 bar at 13 kV. kV, (b) 5 bar at 20 kV.
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Fig. 4. PD pulse distribution in POE. (a) 3 bar at 9 kV, Fig. 6. PD pulse distribution in FP. (a) 3 bar at 11 kV,
(b) 5 bar at 17 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.
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Table 1. Polarity rate of PD pulse by defect types.

Polarity rate

Defect type Np/N1(%) Nn/Nr(%)
POC 98.66 1.34
POE 1.70 98.30

Crack 37.74 62.26
FP 49.87 50.13

3 N Number, Nt : Total, Np: Positive, Nx: Negative
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