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Analysis of influence of SiC inverter characteristics on voltage distribution
in traction motor windings

WU Youlong, LIU Guanfang, FAN Jiexin, LI Dan

(Shanxi Key Laboratory of Traction Motor for Rail Transit, CRRC Yongji Electric Co., Ltd.,
Yongji 044502, China)

Abstract: To investigate the influence of SiC inverter characteristics on the voltage distribution in traction motor windings,
this paper first proposed an equivalent circuit model for the high-frequency distributed parameters of motor windings that
accounted for the proximity capacitance effect of the conductor. Subsequently, the voltage stress distribution characteristics
of the winding under single-phase and three-phase pulse output from the SiC inverter were analyzed, and the correctness of
the model analysis results was verified using an experimental test platform. Finally, the effects of the switching frequency,
dv/dt, and grounding method of the SiC inverter on the winding voltage stress distribution were analyzed. The results show
that under single-phase pulse operation, the maximum voltage stress to ground of the windings occurs on the winding near
the inverter of the other two phases. Under three-phase pulse operation, the maximum voltage stress to ground appears on
the middle-position winding of the respective phase. The switching frequency does not affect the maximum values of either
the voltage stress to ground or the interturn voltage stress of the winding. The dv/dt significantly affects the interturn voltage
stress distribution, when dv/dt increases from 2.0 kV/us to 15.0 kV/ps, the maximum interturn voltage stress increases by
about three times. Different grounding methods have a considerable influence on the voltage stress to ground distribution of
winding, and the minimum voltage stress to ground is achieved when a 1/2 grounding system is adopted.
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Fig.1 Schematic diagram of stator structure of flat wire

winding asynchronous traction motor
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Table 1 Technical parameters of the motor
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Tab.2 Distributed capacitance and AC resistance parameters
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Fig.3 Wiring diagram of motor winding coil
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Fig.4 Waveform and coil position of the maximum voltage

stress to ground of a single-pulse winding
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Fig.5 Waveform and coil position of the interturn maximum

voltage stress of a single-pulse winding
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AT [ L 87 g e R AEL S (H 2 5 Wi % 2H v A9 56 R0 FL
P IR T A SORE S

(3)dv/de XG40 1 HL e B g 5 RARL 52 e A B
2, A 2 7 HH 5 1R S8 4 T JR) PR R ) 43 A (T[]
FHL R I8 g B KA AR 5 WS 838 e AR AR Ak, Forb 2 dw/
dr 81 2.0 kKV/us B4 0% 15.0 kKV/us I, [T 18] B 15 5 )
B NAE ST 3 £ 22 A, DRI I 0 200 2% 18 I ) 48 25 % b
58, 10 dv/de 9 10.0~15.0 kKV/us I, [ 8] B [T 87 /7 55t
KAB K ek 2%

() AN ) e 7 52 B ke o 8 2H 0] b PR
I3, B GR A A G 25 0 h s R 12 i RS 1)
GRIF 0T b R N g B At e U7 S A 5 AE Ho A 2
BB IE SR, B b g7 30 £ B I ) H R
Paiim
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