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Partial Discharge Measurements of High Voltage Rotating Machine Stator Windings

Hee-Dong Kim, Young-Jun Lee and Tae Sik-Kong
Korea Electric Power Research Institute

Abstract - Partial discharge(PD) tests are used to
evaluate the insulation condition of stator windings
in two 4.16kV and three 6.6kV motors. These tests
were conducted using a conventional partial
discharge detector(PDD) and turbine generator
analyzer(TGA). Off-line PD measurements were
performed on five high voltage motors. PD
magnitudes ranged from 1000 pC to 5400 pC at the
normal line-to—ground voltage. Five high voltage
motors have been equipped with 80pF epoxy-mica
coupler on the motor terminal box. The PD pulse
from sensors were measured with the TGA
instrument. TGA summarizes each plot with two
quantities such as the peak PD magnitude(Qm) and
the total PD activity(NQN). The defect mechanisms
of high voltage motor can be associated with PD
patterns such as internal, slot and conductor surface
discharges. The PDD and TGA test results of No.
4 motor showed that internal discharge was
detected in voids of the groundwall insulation.
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2YAF7] 2AZA AX AL A=A EA6A
U A% SASHE ool dF, AVH, 1A 2
F73AQA e s BgHoz PAHY, A 4
Kol wel A, $E4A guwd 2 gy
AT A A RESA sde] LAFC1) ol
T REYA #Y¥e 294357 AR S (off-line)3} &
AF(on-line)ol &3t AIdARANAN dJAEE
B3 = gl

a8y AAZH LAFY FEYAL FAs= A
H7k A2 gd2Ag REgAd dyHe 43 9AANe
Z3n Q2] nYAEFr] nAA AH @xpErAd] 4
EA)-ulo]7} # &2 (epoxy-mica coupler)& Axz}&x
TGA(turbine generator analyzer)& A}-&3te] $ASF
o REWAE FA3a Udd3, 4] TGAE z3A
AXANA AAAA HABF L dofsir] g8 NON
(normalized quantity number)® R¥9WA 37/(Qm)
E 32 233%ld EJ=g BHFoaN oloRE
sordtm gt

E =RdME 2dLdA £35 5 ngA
57 24z A REMA EAHE Eysdd A
AFA n¢AF7] nHx AN RELA 2347)
(TE 571)& AH83te] 229 2709 Hed e &
Aatgeh 245 EAE A8 AXNFA 2PAEFY)
AR A GAp2o] 80pFe] o FAl-vlolgt AF
#HE HX& TGAE AH&3sle NQN, 2#2A4 227]
Qm) 2 LAY 52 SHAY AAFY +3F

FERA 548 Ao Hd9s A=, APss
2 EXs B¢ EAgeoRAM AAY gRE #As}

2. Algdy
B =2& AAAG0] 416kVE 20 2 66kVE 3
g nA%r] nAA AMeIN AAF RRgad

AlgE s34t & 18 59 ngAEs] A%S
Yelfon, AR F Az} @AY FEUA AYS
98] #1322} X (Schering Bridge), AZ% AHAE
(coupling capacitor) % ¥&WAH  ZH7](partial
discharge detector : PDD, Tettex Instruments TE
578 AHgddd dAgRde AYFAMHV
supply, Type 5283), B.g]X|(Bridge, Type 2818) ¥
A A= E(rsonating inductor, Type 5285)2 FA 5
o glck. a9 1& 2¢AEY] AR AMA RE
WAE A3 A% 22 E Jeplg n9kAE)
2R AXM) sy B A (Tettex Instruments)S @
Aste nFAGE A7EH, AEY A A Ef(Tettex
Instruments, 4,000pF)x= AAAAN Hd=He HNES
AEYD HYUE(coupling unit, Tettex Instruments
AKV 572)sf 2o FEZF F RESRA FHA
wAarzl 2 AYE FANAG. 2EEA 33719
Fo4 9Z2 40~400kHz ol

# 1 3XAEF7Y AMS

24AEr] | ARkV] | £FkW] [ AAAF[A]

No. 1 416 373 53.7
No. 2 4.16 737 91
No. 3 6.6 500 63.5
No. 4 6.6 1400 139
No. 5 6.6 720 86.8

l Coupling

T Capacitor
AC ‘__Sl1arnple

@Voltage

Display

AAFd +4F 2YE {3 IYAF7l AR
A axpuizo]  80pFe] o EA)-vlel]zl AHAEZ g
(epoxy-mica coupler, Iris Power Engineering)& 4
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Ao, BYAE7] nAGA 4A9 REUA AEE
%4871 S8 HFEWAH  E47(turbine generator
analyzer : TGA, Iris Power Engineering)S A3l
NQN(normalized quantity number), Hi®2E%4d 2
71(Qm) E REHAH e 5& BAste] Adgst 4
g AEE EAstgl TGAY F34 dlgde 0.1~
350MHzelc},

3. AHEY o 1@
31 FXE FEYN EM

5iel nHAF7] nAA FAofA AHAF A
gl 5RE AZAYAA AYS FEEAN FEY
AL 2434 ¥ 28 AYS AstEEA Zzte
Ay ZEEA A7), gRFAg R EE4A A4
¢Hdischarge inception voltage) 52 Z339 g
Wk, BEdA EAA BG5S 580pC~1900pCol
o, guidoz AXF AAAG NHNA g3l
¥ A4 ngAF7) DA MM FhHE ¥
BiA A7E AA A" gy 42gEel 3
& FadA REYAE AT Aol uigAsA W
@A dL Ao wet 77 da2A Jdepddg §
2ayA AAAGE 416kVE "AEZIGOAE 4z
20kV, 2.70kVolH, 66kVE AFZ7dME 26kV~
3.6kvE el £3 416 kVE 5719 BEWA
A7E 24kVIAE 1000pC~2400pCe| ¥, 3.0kVollA
1500pC~5500pCE Z7Fstgth. 66kvE AE7le] &
2utd 3@rzleE 381kVelAdE  1300pC ~5400pColH,
476kVA 1700pC~8400pCE F7}stglth

IAAE7] No. 19 FESA A"l 24kV-~,
3.0kVelE i wrA(internal  discharge), 3.5kV~,
416kVolA = EBWA(surface discharge)22 #4
HYch. TRAE7] No. 29 BEWH e 2.4V~
416kVAMEF Upgacz Jeyrt uhdE7)
No. 39 2gdd #HeL 381kVeldEs R4,
4TERV~66kVIMAE mudtdes BAHYG ng
AE7l No. 49 No. 59 FEWd -2 38lkV~
66kVel M 2% yREH oz Ve,

X 2 AANF 2gAE7e FELA 77
3144 %7] [ No. 1|{No. 2| No. 3{No.4|No.5
2AS[pC] | 750 | 1000 | 1900 | 1300 | 580
ANAHKVI| 20 | 27 | 26 | 36 | 30
o [2AGBD] 2400 | 1000 | 4600 | 1300 | 5400
3.0(4.76)] 5500 | 1500 | 8400 | 1700 | 6200
35(6.0) | 8800 | 2000 | 12400 | 3000 | 8100
(oCl {1 16(6,6)] 9100 | 2600 | 18000 | 3900 | 9700

A7)

32 HXE TGA 24

E 3 nYAEYIY A4F =z AN AU
NQN# Qm Z71& Yebdich,. NQN# Qme] 37|&
AXF BEUA ar(pC)st st ARZ Aol $7t
o] wat ZA Jdebdth agAEY] No. 19 8%
A A" 24kVolAd Qm(+)% Qm(-)7F A9 Y3
71 W&o vjEdeln 30kV~416kVME Qm(+)
7} Qm()Bt}t Z7] w&e] &£ZWA(slot discharge)
oz BASY. £d5 Add9 AE EH4AM ®
Agd e 3uAd X g gy FAFH &4
Z Bod 9% REYA HHE 24kVele ZF 4
BEurdoz FUdA Jebgth 35kVAlM ABAFL

¥ELA, $AF 2o AR gFYHCRE e
g, golA AF§ ulg go] yALAL £5UA
EFFHS Yo 2R A% AL dv AR
g9 £ . PAEF7] No. 29 2Ewd #Ade
24kV, 35~4.16kVelAdE Qm+)7} Qm(-)Eth 37
o =E2F ZAFEHAA WH(discharge at
conductor surface)22 WEGOH 30kVMT &
WA f8% ez Yot AAFH +HF 2
o oy REwA dHd" BN A AXFL 24~
416kVel A WEMAL YeEhn on T 2o
AdaHdE SAEHAN WAoR BAHUCL g
A%7] 23R Y 3o FxA AR AL
ojo] Rol=& AlFste Algs AFA FAF HFEY
A HBEe ypwdcs deiygd wekd A5 B
o NEA ATHAN HAL AXF AN
uREarde vehgin gk agdA%7] No. 13 obd
7tA 2 No. 38 #2344 #9& 38lkvee 2% 4
wutdow FUdA Jepton, 476~6.6kVelr A
AAFze EUYH, $AF 29 FYR: £FPHoE
vetgth, Z¢AE7] No. 49 AXAFH £4%5 B9
A} 381~66kVelAM BF UEgHez EAFHYY
t}, 1A E7] No. 5 No. 28 wpdriA 2 AXNFL
381~66kVIlAH WEFAE Jehiln glon &AF
2o NYME EAFEANA HAog BAHAL
m2ta 5ol nYAEr] nAA EAe AdAdH=
25 ¥35&A #A=AG.

¥ 3 zghdEr1e NQNF Qm 27
AYKkV] [2.4(3.81)|3.0(4.76)| 3.5(6.0) 14.16(6.6)
NQN(+)| 29 893 1857 | 2140
NQN()| 47 576 1061 | 1248
Qm(+) | 32 418 963 1071
Qm(-) 3 281 593 722
NON(+)| 1 320 608 510
NON()| 23 276 750 1150
Qm(+) 0 153 258 3834
Qm(-) 26 118 345 704
NQN(+)] 702 1475 | 1827 | 179

ARl

No. 1

No. 3 NQN(-)| 604 665 787 967
"T | Qm(+) | 358 864 981 942
Qm(-) | 356 417 505 572
NQN(+)| 33 50 359 550

No. 4 NONG)| 27 43 337 574
TTilQm+) | 34 33 210 208
Qm(-) 30 35 191 204

NON(+)| 774 1518 | 1823 | 2179
NQN(-)| 1045 | 1681 | 2291 | 2538
Qm(+) | 317 807 901 1109
Qm(-) | 542 905 1152 | 1311

WRuAde F4dA A (groundwall insulation) W4
HolE(voids)l A} 2AsY, RIFA H(negative
pulse)t A=A BX(positive pulse)7t AL YA
o} ols} Zol A AZA Y £ }
HAg 4 B AGdsle g S e, =2
Y 9@ Holt FojA HFATFH5-6]

£E2WAL FFA W27 B3 gauo g2
et £24dE A4 599 3dd £39 A
qH gFYdeor wrnse] MxEAEFL AU
WMirAZzo] &abgd wel dR Ao HAYHE
vt A4 gHol Mol SHFHo AR BAA
Abojol WA & Aotk Qm(+)E Qm(-)ol wlsh 15
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o) o]4 AA &A= &EWAoR BAHI F
o AR FAE I o Ay Y L
FFo2 &3t HAR o] WEH ol 4].

EAREANAN HHLe FFA ¥2(positive pulse)oll
vlg] R3A HX(negative pulse)?t $AIdHA vERG
. EAEWHNAN WAL FAAFH £MHEQ Alol9
ula FF(void)el o3 FAs, & utHy 43
of o3 &AE AYAX F& M Aol Hol®
2K9 nAPNA FAEY i FFL 2AF
A3 HojFol s AA BAHT FAHFAA 2
H BEANME ofyglc wi FZo) o5 ¢
REuAde A7H Eg MY, FH4, A4 @
HAAE nfeAdlR 24-44, H-1H Alo] & ©A]
2AcH5-61.
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5tie] u¢Asr] nAX

F ZAE s FEWHE AT A3 NONI Qm
9 F7e AAF FE¥HE Z7E0)s skt =
Aol F7hgtdl wat 2A FrsIAG A EF7
No. 13 No. 39 AAFH 4T 29 AYel @
FEEA #de] 24(38DkVeldE EF UiHe
2 Jeygon, 35476kV olddlA AAFE ZHWY
d, 3% 29 AY dae g24des veHrh
EdgdLe £24dd EFSY) Wi 2F 43
dA s e Ader AP 5 AN 14k
No. 29 No. 59 AAFL 24(381)~4.16(66)kVIA
WiRE vehlla glon, $3F 29 AgdAs
EAEdlA Yoz E4=AE 24 F7] No. 4
o AAFH AF = AY dIAE 381~6.6kVel
A 25 usgdoez FMHACG webd sde ngt
AE7l 2R A9 dadds 25 FsstA @
A=At
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