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Research on Electric Vehicle’s Charger Based on PWM Rectifier

LUO Yun-fei

(CSR Research of Electrical Technology & Material Engineering, Zhuzhou, Hunan 412001, China)

Abstract: A charging-discharging device of electric vehicle's battery is designed based on main circuit topology of three-phase voltage
source PWM rectifier. The system structure of the device and control strategy of PWM rectifier are mainly analyzed and researched. The
experiment results indicate that the charger has some advantages such as better dynamic and static performance, sinusoida grid-current
waveform, high input power factor, and bidirectional transformation of energy.
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Fig.1 Systemstructureofcharger
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Fig.2 Schematic diagram of charger control system
v, v,—d,q iy i,—dq
K, K;—d Pl 3
Ky Ki—q M PWM
100 kVA
380V 200V
P P 50 Hz 0.9 mH 3.2mF
4 > 420 V
* V I * 5
A s S AR ARY SN (AR AT S10V
U 4
2 m
420V 60 A
s Vyxdy * .
Ly :3—+Kplx(ldc _Idc)+Kilx_[(1dc _Idc)d[ 5 510V
S Un 5A
Kp [<| Kpl Kl—Pl
5 40 A 420V
v, PI SA
3 4 5 1
2 [2-3] 3

A/D

(U.



2/2012 PWM 41
ok Fii % —
[‘kﬁ‘f.\‘-.. — T TT————— ]”.- v a Uy, 7
1 Tek Fil % +—3 = |
t S . I e o AR A e
' : l
I [-:i \. b P
: : - oy ™ . i
| i :
[ 1 r
PP PP SNPUMIN PN S SPIPP ENPEPI SAPUPP NI SN [
: (3 5
1 '
' i ;"0‘["40i000‘|400014006 L e N Ao o o o o o o o e o
e ! < [
L I k. vty JJ o . - .
I I T S . ¢ T ™ e T T
1 2 +
I ¢ !
. 't 1 +
@ o0y T MT00ms A Chl & 280V m} 1
3 f !
Fig.3 Waveform of DC voltage Chl __2.00V___JCh2 _ 200V M 200ms] A Chl S~ 280V
R 200V
2 CH1 — CH2 — CH3 ——
4 a
a u 5 6
) @ Fig.6 Dischargingof the charger inconstant current
Tek %o - t 1 |
IR e TR o
[ T Tek Fil%E £ it | |
[ 1 Yl et — S
F 1 [ . ﬁ
f i R N E {
L N ey o d
o tematel | ! :
! t 3 . \ T

i

F t

D I
2.00V__JCh2__2.00V__M400ms] A ChlL 280V
Ch3_ 200V

CH1 — CH2 — CH3 —
a
4
Fig.4 Constantcurrentchargingofcharger
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Fig.5 The waveforms of a-phase current and line voltage u,
when charging
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Fig.7 The waveforms of a-phase current and line voltage u,,
when discharging
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