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Research on Voltage Distribution Characteristics in Stator
Windings of Permanent Magnet Synchronous Wind Generator

LIU Guanfang'? LI Dan'?, ZHENG Ruijuan'?, WANG Zhuxia', HUANG Xiaoyun'
(1. CRRC Yongli Electric Co., Ltd., Yuncheng 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yuncheng 044502, China)

Abstract: In order to supply more accurate input voltage to the design of insulation structure for variable
frequency wind generator, we took the stator winding of permanent magnet synchronous wind generator as the
research object, the equivalent circuit model of cable and motor stator winding coil was built by MATLAB
software, and the effects of cable length and the pulse width modulation (PWM) pulse rising edge time output by
frequency converter on the transient voltage distribution characteristics of motor winding were analyzed. The
results show that with the increase of cable length and the decrease of pulse rising edge time, the maximum voltage
to ground and inter turn of motor end and winding increases, and the maximum voltage to ground transfers from
the middle coil to the first coil. When the pulse rising edge time is 2.0 us, the voltage distribution in the winding
tends to be uniform.
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Fig.1 Equivalent circuit of one phase cable for simulation
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Fig.2 Equivalent circuit of one coil for simulation

1.2 B¥IHE
121 Zagdr

25 200 R B B R /N 3 e T F L 8 4 G A 45
SERBE , BT AL A% B RE 5 LN S S Ak X 2
A RE B B M AN RO 9 . S R SR A R B K pR AR
Ry A I 1 Vs A B o N | 25 - W D B X
_H_ﬁ[lz-u]o

21
R="¢ (D

 ado

KOHF:RANGHFHRBEIE A FHRKE ;0 NG
PR K s 0 NEIRIRIE , 6=(nfuu,0)" ;s o R HT I
L5356 5 A g R L 25 5 e R S R AR % 1
RS 3] BT 2 B S5 3 HL P D 0.302 Q.
122 3 ai

SRk R O L R LA S A R A R B A
S5 )5 R DL R T AR AR 5%, 28 7 55 k0 £ P AT 45 L g
() G S5 OB A, AE A B T BRA v 25 % 2H A I TR 3
STt 0 — g PR LT T % I X b P, 5 R [ ) P
THERL1 2 75 6] b fE 25 0 177.38 pF, AR I % Hb HL 2%
N 156.94 pF, L Ath [ X6} 1 B 25 4 117.07 pF, [ ] FE
2541 042.90 pF.
123 Fa 8

SRR B B AL G AL (M S5 A SR R
PECHE 526 LR AR SR R R A O, @ L4 1) =
YA BAR T, TR A PR ek A e 48 AN 2R 1B 54 L it
PRGN N = TR S BN =R = R RS N
[ HLJE% L=126 pH.

2 BGRKENEESHEFERNF DT

JR 3 5 AL AR A48 S i o R S R 1.2 KV, FAR
W v B THIN ] 0R 0.5 ps BB R AR S PE M L




36 528+ K R4 IR 2 MWL T e L 4 A He R

@it R  2022,55(6)

P55 B FEAS TR) F 25 K B 6 R AL ity 98 4T b % I (1]
B A LR AR R R
2.1 EBHlimEBE

ik v 8 7 FELBR A% A R R, 38 2 BH BT AN DT D
(7 s 2 7= AL 3T S R S, 3 BUPE F L T b
ARG ARG B . K N 10,20,
40,6080~ 100 m i, 77 38k fik i L 0l Ik FEL S AR i 22
P AL P R G0 P 3 BT

2.0

1.81 -/_/'
1.61 _—

1.41 /

1.21

B E/KV

09 20 40 60 80 100
2K B /m
3 HBEGKEEIHBEENRD

Fig.3 Influence of cable length on motor terminal voltage
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Fig.4 Influence of cable length on winding to

ground voltage
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Fig.5 Influence of cable length on winding to

inter-turn voltage
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Fig.6 Motor terminal voltage distribution with different

rise time
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Fig.7 Winding to ground voltage distribution with

different rise time
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Fig.8 Inter-turn voltage distribution with

different rise time
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