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Assessment of Insulation Aging in
6.6 kv Class High Voltage Motor Stator Windings
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Abstract

Prior to destructive testing, diagnostic tests were performed in ten high voltage motors. Diagnostic
tests included polarization index. ac current, dissipation factor(tan§) and partial discharge magnitude.
The rewind of motor stator insulation at rated voltage is assessed by the results of these tests. After
completing the diagnostic tests, the stator windings of motors were subjected to gradually increasing
ac voltage, until the insulation punctured. No. & motor failed near rated voltage of 19.0 kV. The
breakdown voltage of No. 4 motor was 7.0 kV which is lower that expected for good quality coils in
6.6 kV class motors. The failure was located in a line-end coil at the exit from the core slot. These
two motors began operation in 1994. While testing No. 7 motor, flashover occurred between the stator
winding and the stator frame at 15 kV. The relationship between the diagnostic test and the drop in

insulation breakdown voltage was analyzed.
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Fig. 1. Diagnostic test of high voltage motor.
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Table 1. The rating of high voltage motor.

Motor | 4ARY|gASE| A |,
Nurmber [kV]1 | [HP] | [rpm] | " °
No.1~No.4| 66 g0 | 187 | 4
No. 3 66 2500 | 5% | 1
No. 6 66 2400 | 8% | 1
No.7~No.8 | 66 2050 | 1787 | 2
No. 9 6.6 65 | 182 | 1
No. 10 6.6 80 | 880 | 1
B 2. 2¢dETe) gy B4,

Table 2. Characteristics of insulation breakdown
in high voltage motor.

HP | atan| A1 |Z @t H39zx |[2&
No.| [%] | [%] [kV] a2l
1] 190 | 251 14.5 EEGE AT
2 [ 330 | 807 | 130 |dgud-z4| Az
, _ . 7+
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and after

flashover in high voltage motor.

Aok tan8[%] I[mAl

VI g0 2 | Fo % |FO Q| FO %
095 475 | 1900 | 2079 | 2604
1.91 540 | 1950 | 4176 | 52.45
286 6.17 | 2000 | 6208 | 7955
381 735 | 2060 | 8286 | 107.30
476 937 | 2110 | 10610 | 138.10
550 | 1130 | 2130 | 12620 | 15960
600 | 1250 | 2140 | 14030 | 177.10
660 | 1410 | 2150 | 157.70 | 195.00

Atand[9%] | 870 | 2.0
ATT%%] 1120 | 949

of ol JHx Hefel A tEel wEk nygHET]
ARz FHgA ALt 4FE AYPE AL
ojulghc} we3] flashover d Fol A%} Ata 6%
#4359 flashoverdol vl flashoverde] x4
Helei7t 238 WAl vehey) a9 29 1
3004 LbERW wleh o] QM Hske] o)s) 1
4 Ade ddBe] #tHor A4 gt L
A et §FAAH RFAFY HHge F
7Hakal g st A7t 48 294
F7 AddEs A4 W algh aAtanbe) S

FAPYHET wHFLHFY
zgdow wWie zmg

o

2 d ). flashoverd &

A7HEE W 475 %ol A
141 %l A 215 %

A7 g

Lrebian o

ARFHT 2ee

15 kVellA flash-

g AANE Fus
7} i A 2

o] $HAFHL 095 kVE

19.0 %, 6.6 kVE 1718 w

2 ZUhster), A Aow §HAEe
the e dA4E dEE sg
Aoewn Zrle AL doddsy)
o]m 3 tH3] No, 7 TR AE7|=
over7b BASA T thA] sy
A3 87 kVel N HEAow
DA AN W 2EARE v o

}\] T "1 )\536‘1‘

dedshal 7} Qoje



J. of KIEEME(in Korean), Vol. 19, No. 11, November 2006.

25 B
—&— FlashoverX
~¥--Flashover® T I R
20 il
-
— 15
S
Py
=
Il
S04
g |
o [ . . ) -
o 1 2 3 4 5 6 7
AC Voltage [kV]
% 2. No. 7 24 AE719 tanb-HY 54,

Fig. 2. Tanbd-voltage characteristics of No. 7
high voltage motor.
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Table 4. Characteristics of insulation aging in
high voltage motor.

Motor Atand Al ul 3] A 9t
Number [%] [%] (kV]
No. o 2.90 292 14.2
No. 6 2.23 4.20 14.8
No. 7 870 11.2 15
No. 8 6.23 9.67 19
No. 9 2.29 3.60 16
No. 10 11.46 13.59 12
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Fig. 4. Atanb-breakdown voltage Charactenstics
of high voltage motor.
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