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Analysis of Insulation Condition in High Voltage Motor Model Coils

Hee-Dong Kim, Tae-Sik Kong and Byeong-Rae Kim
Korea Electric Power Research Institute

Abstract - 80pF capacitive couplers were AA(surge) ANE71E ALE3le B mde 24 @&
connected to six 6.6kV motor model coil terminals. g Jeug Ao
The voltage applied to the coils were 3.81kV, 4.76

kV and 6.6kV, respectively. These stator coils have 2. Alguby

various types of artificial insulation defects such as

large voids, semi-conductive coating damage and E =8 A4 ngAFIIdA Addst AdHE
strand insulation fault. Digital PD detector(PDD) g7l 93 66kVE I1YAEF7] 2d Y 674

and turbine generator analyzer(TGA) were used to 4% a42d=z ALY gAFr] oA AA
measure PD activity. TGA summarizes each plot Ateiol Y& 2y 13 o] nAz A HA L
with two quantities such as the normalized quantity Q2 FAHY ok ¥ 1L 671 nYAHAT] 2d
number(NQN) and the peak PD magnitude(Qm). Y49 A 948 JEYY z¢ASr] 2E 3Y
The PD levels in pC were measured with a € a9 29 o] MY YEAHer d43%9 Case 1
conventional digital PD detector. Most of the defect ¥ Case 28 E#/sIY A, 424 @ € 38
mechanism of large motor stator winding can be A & 2A5YY. ® 1904 Uehd blel 2ol Case
associated with PD patterns such as internal and 1¢ 2¢¥ 7Y No. 1, No. 2 2 No. 322 #¥s3ln
slot discharges. PD patterns coincide with PDD and Case 2= No. 4, No. 5 ¥ No. 622 T3t
TGA. These instruments have an input bandwidth Case 17 Case 2& Y 7=, HdAs, 4454 ¢
of 40-400kHz and 01-350MHz. Surge testing A7 = EdsAT AH AVE 24 AZAEAc.
detects faults in inter-turn winding of high voltage
motor model coils.
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g g AdA nPA dde ¥

g4g £ de o8 A FAAHJA 848 2R g
ot 717144, FAAE, ARy, A3 2 A
F 5o REdde @A X, EA ¢ AAd o
AAeA 4FE v, A7 uFLHY A,
2 & 93, AN AF L o2& Fo o FALA
2 URdA A%, nAA AH BHoA BzAZ9
%A}q‘t&%l)‘\jo lquo 9_1?_]‘(5}\'-72‘:
S % e rean e waean) 3% 1 14AF] 29 29
Az nYAF7] AXNF(off-line)F SAZF(on- 4 Solol Asha A

lne)el ¥ERA AU ZYotd AAADAN 23 _E1 =9 299 duss
Axg B ok 2YAF7 1A A4 v 2d 2y s
wrxo o] ZA)-vlo}7} A& (epoxy-mica coupler)E No. 1 I
A5t TGA(turbine generator analyzer)& A3t Case 1 No. 2 | FHAAR UFAN 5
o LAF DEWAL FHF2). TGA: AR No. 3 A =Y
AAHA AAAHA FHBE L Hotslr] 98 NQN No. 4 | FH4AE UFAN 32
(normalized quantity number)®} H¥¥rA = 7](Qm) Case 2 No. 5 SAZHAA BT
& 32 ZAsld EJ=E EMFgoz N o|FdRE No. 6 MEAS &4
wtobatal glo)

=2dAE 66kVE YRS 2d YL & $4% 292 98 2 Y o ZA-vho)7} A
ARHA FAAAE HRAA ITF, BH=dF 24 Z£2(80pF epoxy-mica coupler, Iris Power
2 24 @8 3 2 A9HA AL AEF A Engineering) & A3l tt. TGA(turbine generator
st SAF 2SS Y3 2 3Ydol 80pF ol analyzer, Iris Power Engineering)2 A}-&3%tal NQN,
ZA-utol7} AZFHE AAA2n, TGAE 483 HAYrE2wA =27 ¥ 2EYA gy 5 BAgY
o NQN, ##wd =27 2 2844 g 58 53 AAds Ao AEE BNl REwd "
sttt 28z dAlY BEWA 2478 AMSEY Mol BEMA 3ze 23902 Yegoen Ry

AAF 2d 3o Adds FHE BHeHe, WA dE BEAL Ed A 24 99e F9sgn
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TGAS Fal5 & 0.1~350MHzoith,

Bx o] 66kVE RYREV 2 mY9 HAA
g 2 »rEud AgS 98 413 22 X (schering
bridge), A& % 7| A El{coupling capacitor) 2 ©} 3]
g Brukd &4 7](Tettex Instruments, TE 571)%
AREEL T A B ALY EV supply, Type
5283), B2 X(bridge, Type 2818) % 2 i Ei
(rsonating inductor, Type 5285)& :y“" slo] gt 1
SAE 232 #HM o Agrgx (Tettcx
Instruments)® S48l mF %i"& & Qivtele, AE
2 7 9) A E}(Tettex Instruments, 4,000pF)+= HAol A
FYEE NEE ARY wr‘—l‘i(wuphng unit, Tettex
Instruments, AKV 572)d] Bulo] &3t o x| g
RAENMA 23704 WAz E J‘HEif’. ""Jﬁ‘{i‘l}.
E3 7 3Yo 4\-"#*1*4"17} AFHE dAsin
YR EFHAS telHM TCGAE AbSsld
NON# QmE &A3I%ic w3, ndzp A4de a4
g AE S #glstr] 98 AWA(Advanced Winding
Analyzer T, Baker Instrument}Z A}-83tth
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3. AEdn W 0¥

a2¢t#HE7] 24 7Y 670 F Case 13 Case 22 ¥
g3te] AAFo] REWH 54 A B, CHT A4
dg Z43kd ® 29 Jehdd ¥ 2% AgE <l
Zvsbu Al zhzbel Mgty REwd 2Y], SREE %
Brad siAl A9 (discharge  inception  voltage
V) 5 343 veldd 5294 S3A o4F
&2 120pC~380pCoid, Sl7pdgtel F71% %
%"”J A Z271% A Jehvn ok Case 1914
Bk A AGE No 1, Noo 2 ¥ No. 3914 22t

CJ

wﬁ" °1w m‘,‘»

lkV 42kV, 50kVE Vel on Case 2014 4%
BA AAAYEL No 4, No. 5 ¥ No. 69 bzt
37V, 31KV, 33kVE Jed, ditdez iz
AAA FgA ARG g A 2=
A ey d44EHE FEsA Ay sd, e
.‘a’-‘éﬁ #2Y 670 Fol No. 3¢ HANe7t 73 $38t

} 2=l Case 13 Case 2014 A, B, CAat 4
’:} doz g FEYH B4 vay By 44
ZFo} b A JeEld 29 3ol AR dBR F
Ag Azt dAstm Yk Case 19143 B9 No.
2, Case 290M % BA9 No 59 ¥ Lnubd =z A
A4 due ‘5"726‘?: Hakel Ax3tn ‘il“? AAz g

A7l REwd 2018 239 9 49 duE
ZA%E A0 o A48 9F 22 & Sln Cuse
12 Case 22] 2834 #Ae& 381kV~66kVoiA Wl
3ol veksten], No. 5olAj 66kVolH E
Moz ¥Asc

® 2 ZAF FEY

rN

54

2d Ay L A | B | C |98
o5 3&pCl| 220 | 300 | 380 | 260

DIV[kV] 4.1 4.2 3.0 4.1

Case 1]  381kV 330 600 530 590

4.76kV 1800 | 1800 | 900 | 2200

6.60kV 3000 | 4600 | 2800 | 4600

AR FEpCl| 260 | 160 | 120 | 160

DIVIkV] 37 3.1 33 31

Case 2| 381kV 1300 | 2400 | 1460 | 30C0
4.76kV 2800 | 4200 | 2400 | 4400 |
6.60kV 3760 | 4600 | 4000 | 4500
gRE7) 29 mdel $AF w9 Y

NQNJl} Qm ang Urf)r‘x‘iﬁ} NQN# Qm¢]
HEurd 37l(pC)3} wh bR A5t
o] %57}‘?}@1 ‘43} zA vepgd a7 o4 vEhd
_Eo‘_"J_No 1, No. 2, No. 3 & No. 49
381kV~66kVell A Qmi+) Qm(-)
7t A9 %‘2 P7] ool WEYAg vehla gl
No. 59 H8WAd due 476kvVelri- Qmi+)7t
Qm)xch F7] i} S‘-ﬂlﬁ‘ﬁ‘ﬂ]’ﬂ W d (discharge
at conductor surface)2 2 “ElRT} No. 6& 381kV
M= Qmi+)7} Qm(HET Av] w o] £%uA
(stot discharge) Sl & viebila AoH3] No. 3+ 7
Zol At A R HE dEhiD 9}52.‘«‘(
No. 58 No. 6= =AEAA WAz sEyd] &
HE veld # 43¢ A FIHAA HHTn &3y
"o l?—@.g} it

°1~

E 3 nehdEs] 29 :99 NQN# Qm 27

oo B4 =d | A | B I C |4%¥
1785 17 [ To |17
38NN T | 0 | %
KV T o0 | 8 o0 o0
Om Ty T sa | 0 | 6
+1 130 | 203 | 50 | 170
Case|476|NN[T7129 | 180 | 4 | 213
1 kv I | s [ 3 7
Qm 0 | 86 | % | 9
| 232 | 362 | 128 | 302
660/ NNTTT 00 [ 322 [ 123 | 318
kv | o [F] 150 | 150 | 68 | 149
T 9 | 135 | 63 | 165
T 140 | 210 | 204 | 156
38| NQN 153 | 221 | 250 | 188
KV | o L] 98 | 15 | 17 [ 99
107 | 136 | 157 | 127
T 265 | 530 | 383 | 260
Case 476/ NON "T85 539 | 268 | 274
2 |k [ o |l 14 |25 o [ 147
T 16 | 218 | 190 | 150
+1 281 | 500 | 575 | 317
660\ NN 335 a3 | 565 | 335
kv [ g o153 | 272 | 274 | 180
T [ 244 | 276 | 162

23R BAY 44 dF AHE #9037 Al
AWAE A3t No. 1, No. 2 € No. 39} A4 A%
& FAE AT 00489, 0.0982 F 0.095Q 011, A3
Hz7b 51%2 vebych, 29 39 Noo 1€ 44 ¢
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Zoz Ad WAAZe v Uehton, oF &l
a7 98 AX(surge) NY AAHE 19 404 ek
Atk 29 4@l U Bheh Zo] No. 1& &8
Yetoz 8 1Yxr} ABoR olEHel glow,
No. 29 No. 3& 7o UAskdleh 14 dblAE
No. 4, No. 5 % No. 6] 2227t Qxjat7] dgel
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