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Analysis of Insulation Condition in Traction Motor Stator Windings

(Hee Dong Kim'® and Young Park®

Abstract

Diagnostic, surge and ac breakdown tests are widely used to evaluate the insulation condition of
stator winding in traction motor. Diagnostic test included ac current, tan delta and maximum partial

discharge. The result of diagnostic test indicates that five kinds of stator windings are good condition.

Surge test
very easy
completing
the stator
breakdown
winding is
coil at the exit from the core slot.

was performed to confirm the healthy of turn insulation in stator windings. This test is
to detect the turn insulation failure between normal and defect stator windings. After
the diagnostic test, ac breakdown test has conducted gradually increasing ac voltage, until
winding punctured. No. 5 stator windings failed near rated voltage of 189 kV. The
voltage of No. 1 stator windings was 13.0 kV. The ac breakdown voltage of normal
about 1.45 times higher than that of defect windings. The failure was located in a line-end
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Table 1. The species of stator windings in

traction motor.

A4 WHE A ax A
No. 1 SAleE 1074
No. 2 ZEAFEAANAN T 1070
No. 3 | F#4dAg WM T | 87
No. 4 i Fol AA" A4 1074
No. 5 kel H4 1071

a8 1. AdAE7] 2R A

Fig. 1. Stator windings of traction motor.
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Fig. 2. Test circuit of partial discharge in
traction motor.
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Fig. 3. AC current-voltage characteristics of
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kV7HA] E7FA171H A tanbst A Apol
vetilew, No. 13 No. 29] tans =
dzetak, 283 No. 32 No. 59
71e) vl 274 ool A UEyom,
] AL&-8h= AE7) 242 A
i A| &g

w2} tanb7} sl
AWt o2 A F7l A A
o 22 tanb-AY SAL oA ddA
B 4 & @At} AtansE No. 1~No. 504
0.03 9%6~0.09 %= wi$ @A degon, Alg A

tanb7t W7 AEA] wAA AN DA W
b GESA BRIt DGAEIAN FABA
54 BASE PEgAe T4 oln, wigd
o ANAY 2 FRUd wage FRH ¢e
o= A% d2F & Ak 2EY tans-HY 54
AN R Wt AL 7] el B
A WAYE A RO 94T & 9T

H
A Z+2Z 400 pC~600 pCe)m,
AEE AAAY 2.3 kV7HA A4S
T A7E EA4T A3 57 2F9 AXgA

633

ANAAA 83 =5, A20d A7E, 2007d 7€

’ O N e
2.5
R
w
g 15
- 3
5 e & et s
! - - ———
b0 2
0.5 et o 3
T
P
o T
0 1 5 3
AC Voltage [kV]

a8 4, AQAE7Y tanb-AYE 54,
Fig. 4. Tanb-voltage characteristics of traction
motor.
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Table 2. The magnitude of NQN and Qm.
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Table 3. The condition of surge test.
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Table 4. Characteristics of insulation aging in
traction motor.

] Atan Al ko] A o
A4 s

[%] [%] [kV]
No. 1 0.03 0.20 13.0
No. 2 0.0 0.50 145
No. 3 0.09 0.44 13.3
No. 4 0.07 0.31 13.9
No. 5 0.05 0.14 189

HAZLY 56~820E Al =A el

o
>
ol
i
2y
=
3
-
¥
il
i
°
2 [k R

g

y
oo 3o

offt

~

>

3

T
D
T
£l
%o,

AAAF71NA 574 FF A4 No. 1~No. 5

E

A A AI9} Atanb: ZhZb 0.14 %~0.50 %, 0.03
%~0.09 %E W A Bamgion, FAAY
2.3 kVel A BEHE Av|E EF 400 pC~900
pCoZ ABFHLERT 7 =4 SAHYY. BF
AF, FAAY 2 28290d =277 &7 mid
AR EM AR Aurt d5eA Hotg
A}, e, 2AFE7 dEae dA 2l 24

635

A7 AN B8 =EA, A0 A7E, 2007 7€

130 kVE 7 @A £4 =#H3d. 282 No. 2,
3, 4 XML& 47 145 kV, 133 kV, 139 kVelA
Addaart EAsAT mEd dH4d 2EE
2tz 40 SR AAdd Hs A dAdeA

A3 Aol A Jen

o) .o 3}

2R = L= T
AT, FAAAEL AE HolXE AgsE A
ddE7Iel AC AddlEe AAMYY 56~824)

¢

O

=
=

X

s gloP, vl HolTE AHg
7ol s B e Stk 57 %
F AQsd SR eRRelA @

A
R o
oft

o= duorlr o
Loy
I

QL
39
T

7 23
[1] 435, “%dr] 34 B AAGe 7
UE A, AR EEA, 159, 2

3., p. 119, 2002.

M. Katz and R. J. Theis, “New High Tempera-

ture Polyimide Insulation for Partial Discharge

Resistance in Harsh Environments”, IEEE

Electrical Insulation Magazine, p. 24, 1997.

A8E, “1ddEY] 2FA AA A

WATE 5437, SxAav|AAA s 19995

A3 =83, p. 513, 1999.

P. Walker and J. N. Champion, "Experience

with turn insulation failures in large 13.2 kV

synchronous motors”, IEEE Trans. on Energy

Conversion, Vol. 6, No. 4, p. 670, 1991.

wAE, 2EE, ‘AAEAE HE olgd

24AFY) 1d2 BH HAZFNE BHY

ANAAA 55 =1, 204, 135, p. 65, 2007.

B. Gupta, "Risk in Surge Testing of Turn

Insulation in Winding of Rotating Machines”,

IEEE Electrical Insulation and Electrical

Manufacturing & Coil Winding Conference,

p. 459, 2003.

[71 V. Warren, G. C. Stone, and M. Fenger,
"Advancements in Partial Discharge Analysis
to Diagnose Stator Winding Problems”, IEEE
International Symposium on Electrical Insulation,
p. 497, 2000.

(2]

(3]

[4]

(5]

[6]



