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A Study on the Technology to Diagnose GIS with Acoustic Emission
by Dropping Particles Method

e M -EHEAT-EEGFT- 285 -F
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(K. H. Kim - J. G. Choi -

2 788 A ko 5
I.S. Kim-J Y. Yoon :- K. J. Park)

Abstract - This paper describes the acoustic emission measurement method to diagnose GIS for particles. We measured
and analyzed the signals of acoustic waves using acoustic two types sensors with 125k and 50k resonant frequency
respectively when the particles were dropped on the surfaces of circular plates and inside of GIS tanks. We found that
the difference between peak outputs of two sensors depended on the types and materials of particles and the conditions
of dropping position. These results showed that the outputs of 125ik sensor were higher than those of 50k sensor in
circular plate and 362kV GIS tank made of steel and vice versa in circular plate and 800kV GIS tank made of aluminum.
The ratios outputs of 125Kk sensor to those of 50Kk sensor were 1.4 - 2.37 in 800kV GIS tank and were 0.5 - 1.0 in 362
kV GIS tank. Therefore we knew that adaption of two types acoustic sensors which had different resonant frequencies

was a very useful method in diagnosis of GIS.
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Fig. 1 Circular plate for testing acoustic wave

characteristics

(a) 32VE GIS &2
(a) GIS tank for 362kv

(b) 800kvE GIS H =
(b) GIS tank for 800kV
Oy 2 AMzd GIS Y63
Fig. 2 Mock-up GIS tank

247



EHRRRIE 51CH 6% 20024 6A

32 dEwd

E A¥e AHgE o]l2e X 13 Zov, gAFHoEZE 4
E g $Rge AL gEH RO FAH.

dute] X 13 2L o]Eg FA FEAA AW FF
H 228 &3 AA (R15], R6l, PAC Co)s 7t&= 4
A(728A)8 Z 9=d AFsd YAE QHELIE
(TDS510 Tecktronics)2 ZA3tdth olw alEo] H3tA
A3 ANt A s HHAIEA FHE AAFAT. A
29 7zt Ao EAL 1S ¥ 29 2t} o] FolA Rel A
A 50k EAFEg4 EAL 223 RISIAME 126ke] 53

He #e Aoz yewd. i st&E AA(T28A)=
106k olate] @& Fats QoA ofF HEI FifF Yy
Ag 7443 gl

A GISAIAE o]BL Hayie Hojmeln, HatxolE
WA HA 2R AAsn 1 2HE vRIFAH

£ 1 Ao Al2E ojE2 BF, 37| ¥ FA
Table 1 Specimens, size and weight of particles
for experiment
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Table 2 The characteristics of each sensor
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Table 3 The result of 800kV mock-up GIS

3ol 4un Height 1om Height
AXE% | Channel 1 | Channel 2 | Channel 1 | Channel 2
(R6I sensor) (R151 (R6I (R151
sensor) sensor) sensor)
%5 | 27)|Avera| S.D |Avera| SD |Avera| SD |Avera| SD
ge | (%) | ge | (%) | ge [(%)]| ge | (%)
Al {15m| 237 [ 07311161035 {028 1009 017 {005

10mn | 062 | 0.19 | 034 | 008 | 0.18 | 0.06| 0.12 | 0.02
106 [ 078 | 062 | 05 | 034|018 0.18 | 0.06

Smm
Cu |(lomm| 09 ;029|064 (032} 025003 015|003

10mm| 097 | 024 | 045 | 018 | 03 {0.07] 015 | 0.04
083021 044|017 | 028 | 007] 0.16 | 0.02
152 1083|081 | 034 | 0.34 | 006 018 | 0.03

=2
=]

236 09 | 123|032 039 (008} 02 | 005
20310771093 | 042|029 {004] 016 | 005
47 (1.0mn] 617 | 192 | 287 | 1.02 | 1.28 | 027 | 054 | 0.11
07mm| 548 | 08 {342 | 076 | 1.34 {031| 071 | 0.2
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Table 4 The result of 362kV mock-up GIS

T3t o] 25mm Height
AN ES Channel 1 Channel 2
(R6I sensor) (R151 sensor)
=5 A7) Average |S.D(%)| Average |S.D(%)
15mm 6.94 271 8.04 3.27
Al 10mm 5.42 2.66 6.48 3.23
Smm 3.36 1.37 3.96 1.72
15mm 7.34 3.65 8.66 4.58
Cu 10mm 10.14 3.39 11.86 3.84
5mm 8.24 3.1 9.96 375
o 21.66 4.25 21.58 3.84
A2t =
w 3 21.36 2.96 235 1.18
i Iy 3.72 153 4156 1.99
Zaa 1.0mm 14.14 3.11 20.94 3.55
B 0.7mn 6.04 0.89 12 2.1
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Table 6 The comparison of kinetic energies by dropping
particles and value of acoustic wave in 800kV GIS

ol mwat 2SN HAXE AMANBG 20%~30%H walzol 4m Height
Z g #ZHse Aoz AL ‘3}1 V&2 = 10%0 W ANZEE Chanmel 1 Chomel 2
Rog AAHUY. 7M4E9 SAHAAAE A9 FUFH T4 (R6I sensor) (R15I sensor)
= O 3 ol ) = 1
o_ﬂ 28l 5 a1, i:ﬂr A A R(?;IL 2 RISIS A zHEL 7-1? 25 | 27] |Gt A |Average| S.D(%) |Average| SI(%)
3] - Ax o+ 2 1] F-of] & 3 7 -
E;;{ _j_; o° = ;::ﬁs N 041]?2]12} Agel el 14 Al | 15m | 784x107| 237 | 073 | 116 | 0%
EIL S RS TR 10m | 588%10° | 062 | 019 | 034 | 008
E 5 MO AAK e HTolH ASme| LA Smn | 294X107°| 106 | 078 | 062 05
:m . ;hﬁ e f‘ AU EmE AT S Ee ) Cu | 15m | 157x10°| 09 | 029 | os4 | 032
abie aract-ensncsfo aCOUStIZ wa\:e attem;atlon I II’]I : z 10mm 1,10)(10*0 097 0.24 045 0.18
colmparlson [0) measure vailues an calculate 5mn | 5.29% 10., 083 021 0.44 017
vale. AF=E| o |310x10°| 152 | 083 | 08l | 034
439 AR a2 =HA A F |666x10°| 236 | 09 | 123 | 032
Ad | (d3Fel) N 10cm | 20cm | 30cm | 40cm A [196%x107 | 203 0.77 093 042
A —/
- 0.7mm | 1.10x10 | 548 08 342 | 076
(5¢m) AR | 250 | 176 | 144 | 125
R6I 2Nzx | 145 | 120 | 80 | 65
G | maa | 1as | 102 | 84 | 72 E 7 80002 GISOlA olEel dstolixiet EF
— ' : ' ' Exx e ul@m
5 T28A A5 | 033 | 021 | 017 | 016 Table 7 The comparison of kinetic energies by dropping
(15cm) AA | 033 | 023 | 019 | 016 particles and value of acoustic wave in 800kV GIS
728A A2 | 026 | 017 | 013 | 0125 wabzo) 1on Height
(10cm) Az | 026 | 018 | 015 | 013 ANZE Channel 1 Channel 2
798A A2z | 018 | 011 | 0.09 | 0.08 (R6I sensor) (R151 sensor)
(5cm) AR | 018 | 012 | 010 | 009 % | 27| daleuA] | Average | S.D(%) | Average | S.D(%)
o
RIS a=x | 2 | 165 | 125 | 85 Al |15mn| 1.96%10 028 0.09 0.17 0.05
—{
A0em) | A | 2 | 185 | 127 | 109 10mn | 147X10 0.18 0.05 0.12 0.02
— 5| 7.35x10% | 034 0.18 0.18 0.06
Rél Hzx) | 215 | 165 | 1015 | 75 -
5em) a5 | 165 | 124 | 107 Cu |15m| 392%10 025 0.03 015 0.03
\_Z 0 - > . -
0o | 255107 | 03 007 0.15 0.04
Al &= %
gmny| (B8A [[B5H | 047 | 0% | 0B | 023 5m| 132x10° | 028 | 007 | 016 | o
(15cm) | A4 | 047 | 033 | 027 | 023 Mg o0 | 774x107 | 034 | 006 | 018 | 003
728A A3 0.36 0.25 0.20 0.18 = | 167%x10™ 0.39 0.08 02 005
(10em) | A= | 036 | 025 | 020 | 018 A | 490%10% | 029 0.04 016 0.05
728A A&z | 023 ] 018 | 0.14 | 011 Z%7F |10m| 784%10° | 128 027 054 011
(5cm) A% | 023 | 016 | 013 | 0.11 07m| 274X107% | 1.34 031 071 02
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Table 8 The comparison of kinetic energies by dropping

particles and value of acoustic wave in 362kV

GIS
w3}zl 25mn Height
A EH Channel 1 Channel 2
(R6I sensor) (R15I sensor)

| 27|93l A | Average|S.D(%) | Average|S.D(%)
Al |15m|490x10®| 694 | 271 | 804 | 327
10mm) 368%10° ] 542 | 266 | 648 3.23
Smn| 184x10°| 336 | 137 | 396 | 172
Cu |15m|980x10°| 734 | 365 | 866 | 458
10mn| 637x10° | 1014 | 339 | 11.86 | 3.84
5mn| 331x10° | 8.24 31 996 | 375

A B o | 194%10° | 2166 | 425 | 2158 | 384
F |417x10°| 2136 | 296 | 235 | 118
4 | L23x10°| 372 153 | 456 1.99
FE7 110um 1.96%X10° | 1414 | 311 | 2094 | 355

0.7mm| 6.86X107 | 6.04 0.89 12 2.1

800KV GIS= =AM A3\ F 39 ZHaoA MA Relg}
RI5IG A S % gk& AA RISl e R6IY w2 vbebd
oo E 9% 2o o] AfME REIFo] 2 oz U
R, 1 oW|ghe 142372 A4Egon rﬂw—igi 25
2 Ro2 Hrido,

I 9 800kV GIS &dZToM R6I/R15l B|Z4
Table 9 The ratios R6l to R15l| in the result of 800kv

GIS

#9] R6I/R15I
7 7] 4mn 1nm
15mm 2.04 1.64
Al 10mm 1.82 15
5nm 1.70 1.88
15mm 1.40 1.66
Cu 10mm 2.15 2.00
Smm 1.88 1.75
o 1.87 1.88
AztEl & = 191 1.95
) 2.18 181
F5T 1.0mm 2.14 2.37
0.7mm 1.60 1.88

362kV GIS "#3dA A¥E F 49 AFdANA 4 Rele+
RISINA &4 8 & 800kvE 3t = o] AA RI50) st
R6I8] HZ dedd o8 T 108 Zoh o] AN
RI5IZo] 2 zto= e 7 H|ge 05~109 W=
A A5 Ao,

Aetel B AH$7
Axe] THEHoE A%

o2 Ushged o7

o
°
Aee 2

7t Hl%kol Z
Aol EE}EIZI %
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Table 10 The ratios R6l to R15! in the result of 362kV

GIS
ol R6I/R151
TR 7] 0.86
15mm 0.84
Al 10mm 0.85
Smm 0.85
15mm 0.85
Cu 10mm 0.85
Smm 0.83
o 1.00
Algtel & = 0.90
A 0.81
a5 1.0mm 0.68
0.7nn 0.50
6.2 &2
B AT e GISY o0& AT weE &3 =4S
&7 A5t Adug AEF dda 4R GISHANA o &
& 9oty dofx 54& Fadn 29 AL e
.
7k ol &9 H3Al 2" UM = 125 £ EXFL 2=
S AA(RISDAAM 50 FAEHSE ZE 2544
(REDET 50%H % 3A Z2AHAHJL, ¢FolE ddoA
=Y A3E Ak wE FH4& e Add o

Y. 9%e) Yoz 225 AN 3P @
HAEBE AZAA G} ol &d Pk wmA Ae
Hel el JEsA, ALHQ BARHE nEH 2
A 220FY 497 2 Aoz YAEA.

o 4 2d GISHANME FRuFos AW 800WE
GIS7} 2dld s 282 A%g 362kWF GISol Hlstd 2
S5 B4e) 4717 WA 2 Aoz WiHAG,

2R 7} Eo] walatn 2
olgel elst ot

27l gg Aoz
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R ES R
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