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A Study on the Condition Diagnosis for the Stator Coil of
Traction Motor by Transient Surge
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ABSTRACT

Aging and failure of motor insulation depend on the stresses imposed on it. The insulation life time depends
on the severity of the stresses. The electrical aging by transient surge is very important to traction motor in
EMU(electric multiple unit). This paper presents the insulation characteristics of stator coil by transient surge
from inverter. There are several nondestructive tests available for checking the condition of motor insulation,
the probable extent of aging, and the rate of which aging is taking place. So the insulation characteristics of
stator coil were each analyzed by measurement of leakage current, dielectric loss(tan 8), capacitance, polarization
index(PI) and partial discharge. The method of diagnosis is able to analyze the aging condition and predict the
life of the traction motor in EMU.

Key words : transient surge, stator coil, condition diagnosis, traction motor
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Fig. 1 Stator form-wound coil and it's cross section
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Fig. 2 Waveform of line to line voltage fed by
PWM inverter (applied 1,500 Vdc)



A
b
=
R
=2,
to
ok
e
o
2
ot
N
=
oX
>
B

h QO
lo
o
)
™
2
B
-
N
g
o

317 Yal 19 33 2 2o 'VVVFE UWE AMAA
o TARAE FAEAL o] Y HAE /PHAY
ZA7|E o]&dle] dEAYE 2T F o, o
ole= A AFVE B8l de AYEHES AL, o] &
Zo] IGBT =93 axE o4 a4 Avy dge
2 A AWEA E¥E FYEse 15 ¥
g7l A SgEE, Wy Savle 13002 Hd

3000 V72| Al ddle] 7hs st
29 48 29 VVVF IHE AA-Y 248

A E2AE Adg Yeplz ok AEe Fug 2
kHz, 2t 1.8 kVp-pE 2047+ 15712 AAsHd
% 5571 (100 417D B¢ A Zdel A7bstdch
agla zb F7)vpch AR Al digk aAA Y
AAEA WIE SH3

%]
JS}'

23t

A A Z

[
K l*J

Ejé%l “*
& & & 2]

Digital
110 port TMS320F240

23:;/5{3 Memory serial port

J8 3 22| VWF SIHE MX|[MY 2 ZEX|
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Fig. 6 Characteristics of leakage current versus time
on each cycle
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