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Characteristics of AE Sensor for Detection of Metallic particle in GIS
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Abstract

In order to detect the partial discharge with the metallic particle in GIS, AE sensor was designed and
simulated by ANSYS, and manufactured as the coupled vibration mode.

The resonant frequency of three Coupled AE sensors were as follows ; 147.88 kHz in 81mm® X
8.imm, 12882 kHz in 95mm@® X95mm, 8522 kHz in 143mm® X143mm. That frequency is A/2

resonant frequency.

AE sensor of 95mm® X9.5mm responded higher than the other coupled vibration mode AE sensor at

the partial discharge detection in GIS.
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Table 1. Classification of AE sensors

AMUST PZT2:7 27 93
AE 1 81 mm® X81 mm %71
AE 2 95 mm® X95 mm 37
AE 3 143 mm® X14.3 mm %7
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Fig. 1 Structure of the acoustic emission sensor
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Fig. 3. Impedence plot with the PZT size
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5-0ct-99 REMOTE ENABLE
12:33:55
a so 10 dAatel 2
|é.segsv B 10 %] 5 A Iale]l & H o]
HRCFFTCDY | ! o 712483 FTFEATLE FRLZ 478 R0
56 kK
| o7.5m s : ) ojo] A=Y Th(FHA] W 2:98- F-20)
|
HazZd
—_ i
[11 LELundgaard, M. Runde, B. Skyberg,
3 "Acoustic  Diagnosis of Gas Insulated
5 as T Substations: A Technical and Experimental
revo 18 MS/s Basis”, IEEE Trans. on Power Delevery,
2188V OC o 1 0C1.80Y
O STOPPED Vol5, No.4, pp.1751-1759,1950
(a) AE 1(81mm® X81mm) XA [2] LE Lundgaard, R.Hergersberg, and B.Skyberg,
e FLMME BWRBLE 7 Partial Discharge and Particle Detection in
fl.shis GIS using acoustic emission technique”, Proc.
;Z-B“ Vaqu q — ? 5th Int. Symp. High Voltage Eng.,
fomcerc \a Braunschweig, 1987
| 50,0 {3] Sparen, P.H, Skyberg, b., Hergerberg, R. and
- Lundgaard, L.E., Gas Insulated Substations,
Technology and Particle, Eds: Boggs,
h Fuyjimoto and Chu, Pergamon  Press,
1. pp.331-340, 19862
{3] M.Shiwa, H.Inaba, S.H.Carpenter and T. Kishi,
5ms T oot "Development of  High-Sensitivity and
1 2voc at  2.e850 ns i 498.75 i 10 ms/s Low-noise Integrated Acoustic Emission
2i0av 0o T 1pciday A Sensor”, Material Evaluation, pp.868-874, July
1992

(b) AE 2(9.5mm@® X 9.5mm) 44|

5-0ct-99
12:54:12

revote enfedd  ASTM  E1106-86, "Standard Method for

Primary Calibration of AE Sensors”

1
.5 ms
288 v

5] AFE, &84, oA, U5, “Ud=HRE ol§

3 SFE AEE AN 54 X7, 889,

MACFFT (1))
50 ke "
27.58v o v

A3d A4%, pp.374-380, 1990
6] 457, “2&% BLEA 98 AHE ¥ty

9 dgAgd B AT, BARIEE, $4

theha oSk, 1995

.5 ms
1 2 v oD

2ienv DC i 1 DCB.8BV

(c) AE 3(14.3mm® X 14.3mm)

18 ¥S/s

0 STOPPED

- 289 -



