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Analysis of Partial Discharge in High Voltage Motor Model Coils

& B o
(Hee-Dong Kim)

Abstract - Five model coils of 6.6 kV motor were manufactured with several defects. These stator coils have artificial
defects such as void of groundwall insulation, removal of semi-conductive coating and damage of strand insulation.
Epoxy-mica coupler(80 pF) was connected to five model coil terminals. The voltage applied to the coils was 3.81 kV,

476 kV, 60 kV and 6.6 kV, respectively. Partial discharge(PD) tests performed in the

laboratory and shield room.

Digital PD detector(PDD) and turbine generator analyzer{TGA) were used to measure PD activity. TGA summarizes each
plot with two quantities such as the normalized quantity number(NQN) and the peak PD magnitude(Qm). The PD levels
in pC were measured with PDD. PD patterns of model coils were indicated the internal and slot discharges. PD patterns.
are consistent with the result of measurement using PDD and TGA instruments. AC breakdown test was performed on
five model coils in order to confirm the result of PD measurements. All the failures were located in a line-end coil at

the exit from the core slot.
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Table 1 Arificial defects of model coils
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a9 1 (@€ 66 kVE 2¢AF7] Bd 3de] 2EwA
ANAE 938 BB (schering bridge), AZE A H
(coupling capacitor) ¥ YXd FEWA ZFAH7](Tettex
Instruments, TE 571)& A&ttt Razdd Huls 243
Z(HV supply, Type 5283), #¢]%4 X](control, Type 5285) 2
B 2] (bridge, Type 2818)2 FA =} gtk ¢AT7] =
9 3o ALAX(Tettex Instruments)E FAst ZFAH
&g Aststgden, AEY FNHNAE(Tettex Instruments,
4,000pF) = HAANA FUHEs HHANZE AZY FUE
(coupling unit, Tettex Instruments, AKV 572)o] B Uo] &
Z3 Fo yxd EEWA FAHVqAM LA 3NEg =
Asta FEUA HdhS 243

a9 1 (e 3% 2g A8 =Y 329 o FA-n]
o]7} #A&ej(80 pF, Iris Power Engineering)& AX 3t}
TGA(turbine generator analyzer, Iris Power Engineering)&
AHg8te] NQN, HoulREwd Z7/(Qm) £ A g
TE 248e A3 Heo A=E H4IA. TGAS
F9¢ 9L 0.1~350 MHzol ).
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Fig. 1 Arrangement for partial discharge test in model coil
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Table 2 Partial discharge inception voltage of model coils

2d 39 A 5-Z-5pCl A AAAE A kV]
Alg4 320 45
No. 1
i 60 53
AEa4 350 45
No. 2
2o & 100 47
Algd 350 4.1
No. 3
29 & 50 45
AgA 350 44
No. 4
Ao 8 100 46
Ag4 400 45
No. 5
s & 60 53

B 2t HEUAE SAY 9 42Fed $A ARG
(discharge inception voltage : DIV) $<& 2339 Jehud
CFESA A AEEY I5FS2 320~400 pCelH,
AH g9 AFFEE 50~100 pCL 2 vA YEith & 29
Al UERY vish o] APAT AH BN AL4IIdH =A
EUANAN HAE R =AU REMA ARG ZZ
45 kV, 53 kVZ &4 Uedon wzdE: &4 2od
YA FEd AAAGL Z7F 41 kV, 45 kVE ¥lm
2 @A vdelh dAHeR agAFr) AR AAAA
Aol &4HY £F %A Yeiur, b& WA v &
AAAERte] WA vdeltn oH4) 2ln FAIAE R
M AEE BAAY I REwA AAAGe A7 45
KV, 47 kV, 24958 2F mddA &3 AAAYG

< 2z} 44 kV, 46 kKVE FA8HA B E AT
E 32 Bd 3Ug A AH SN AAY

&3
Z} 381 kV, 476 kV, 60 kV % 66 kVE F7FA|7| WA &
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Table 3 Partial discharge magnitude and pattern of model Table 4 NON and Qm magnitude of model coils
coils
2 39 381KV | 476kV | 6.0kV | 66kV v Zel 381 | 476 6.0 6.6
048 > - - kV kV kV kV
: L L : 52 109 180 279
A7) [nC]
Agd i ~06 | ~16 | ~27 | ~35 g NQN 113 188 228 292
No. T EEEEEE RS 4 | Qm ST | 6 | 120 | 150
) T > - > No 59 % 133 149
A71[nC] - : : ) ' _ 25 77 167 163
23l & ~042 | ~15 | ~24 | ~30 ;‘% NQN 49 116 180 197
Hqe R W W= L = 28 41 112 111
o; 1:: 3; 3: | Qo 37 68 12 | 1%
A7) nC) y : . : 114 274 371 334
A2 ~09% | ~21 } ~45 | ~53 ;} NQN 113 244 353 442
No. R ED 4| Qm 7| 150 | 205 | 200
2 0.40 0.68 22 2.7 No e 10 181 206
27)[nC] : : - : ol 59 94 292 359
P R ~049 | ~11 | ~32 | ~40 ;5 NQN 47 104 362 348
b B ! W B = 39 93 165 200
0:1 3: 7; 7; ® | Qm 37 3 189 | 190
: : : : 105 247 595 632
=27
qaa| 2 _og | ~43 | ~10 | ~10 %1 NQN 29 50 69 It
de | &% | &% | €% | €% 2 6 105 | 288 | 294
N?? | 0.69 19 E34 6.8 No ol 2 3 % 109
A7) [nC] - : : : el 77 198 352 498
aH s ~073 | ~22 | ~40 | ~74 ;]]' NQN 18 66 129 235
E)0) zx | 2% | &2 | & = 46 110 194 250
0.36 1.8 35 47 i 8 B % 141
a7 : : - : 37 121 381 486
Aga InCl ~045} ~25 [ ~61 [ ~6.1 ;} NQN 40 193 371 448
A9 - aw | e | g i 13 74 186 272
I\f' > 2; 2; 1 ; 2; o 41 Qm 19 &4 215 | 260
27)[nC] ' ' ' : L 35 215 494 585
s = ~038 | ~26 | ~22 | ~39 g NQN 47 280 495 714
A n we | oy n = 17 130 225 282
5 5; " 2; 3; = | Qm 25 146 247 375
a7 : : - : 30 59 260 311
A8 A IWC) | 062 | ~15 | ~32 | ~42 %] NQN 91 148 298 283
e L ue | oy L=} P 33 38 133 186
N;" 5 ; e 1 : 2; No 4| Qm 55 72 136 168
A7)[nC] ' ' ' : UL 56 106 336 397
A9 8 ~050 | ~09 | ~31 | ~42 ol NON 106 | 200 | 346 | 4%
2R3l 7 W PR 3 = 56 139 229
— - — ® | Qm 69 90 191 245
WA Zriel 2EYA gug e dAlFes Y
@ Aol HEwd 278 WY AW AYAdEGE R F 4 2gAEY] 2Y 298 AAAF AdFeA a7t
A2dx 22 34 2ZHAYG 28U ESATAGM AY  ALL 27 381 kV, 476 kV, 60 kV R 66 kVE F7HA7]
& = 3L ANFAFH AHBAN Ao GAEA et BAM NONT Qm Z71E Jehdglcth. NQN# Qme] Z7le
of, =3, 2R a3sE 34 ZddA g @A Jeig ¥ 30 yebd ubel o] REwAE AY)(pO)S} kAR
on MEAS £4¢ 2@ TN 4% 22 dehgch ALl F/HE @ 2 2AEQt A 29, FAEA
282 FRAAR WRAA A%, AHVY R EAEA] B RN AT R &3 9% AYE 2T 299 PE
AN AT zte YL §AEHA EAHAT. 2EwA g A g9 EF Qm(H)% Qm-)7 AL Y37 o Fol]
e AN Y, FAAAE RN 2%, A4 g2 2 =4 WRLAS Yehin JoH5l EAEHAAN AL 2T
EuoA ZAge nogd 3:YL 2T UESA(internal ZYAH REWMA dEe 381 kVe 476 kVelA Qm(+)7}
discharge)o] UElgon wEdzx £48 g 3ddA QmE)Rtt 7] @& Z=AFEFANAM FA(discharge at

ul &£ Z9tA(slot discharge) 22 ¥4 5 A},

conductor surface)o 2 YEbgou 60 kVel 6.6 kVelAl o}
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Table 5 AC breakdown results of model coils

2d 29 A ¢ kv] ESE R R
No. 1 38.71 SEaY
No. 2 3558 ERGF
No. 3 3528 ExGH
No. 4 33.43 Eedias
No. 5 3526 SxgY

® 5t 2d 3de HaHH A¥ ZFHE Yedllen, &

9 ZUel BEYH AWS AT REWA Arg A
S A Aolsl BAE FAsy] fa dARY AP £

gttt E 5ol Jebd viep go] FA4 ZUAGAN ddHy
Aol 3871 kvoln, 4x dge AYE RE IYdlA
3343 kVZ 7}% 2A EAHAT 24 9 AF¢S R
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ot o] TGAE AH23lY Qm V& 2T Axel 4By
& zta v Qmel 277 E4E AIARYAYgLE @A B
MRS 283 FHAIAR UFdA 35, HEx%% &4
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