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Abstract: A ZCS Buck excitation converter for electric vehicle (EV) with wound rotor synchronous motors was
proposed. In order to eliminate the pulse noises in excitation current when considering the parasitic parameters for the
rotor coil,a small coupled inductor and a small resonant capacitor were combined with basic Buck circuit. Due to the
existence of resonance, zero-current soft-switching for both turn-on and turn-off transitions were achieved, and more
importantly, a constant output current without any spikes was guaranteed , which contributed to efficiency promotion
and electromagnetic interference (EMD reduction. In the end, PSIM simulation results are presented to verify the
feasibility of theoretical analysis.
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Fig.1  Power circuit and control structure for

the Buck converter
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Fig.2 Equivalent circuits of the proposed converter
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Fig.4 PSIM model block diagram for the proposed

ZCS Buck excitation converter
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Fig.5 Simulated waveforms of the proposed Buck converter
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Fig.6  Simulated waveforms of the proposed Buck converter



S, F R T R Y AR ZCS Buck maE T 5 5B

wAAEF) 20165F F465 FHS5H

1S L6 i AR AR B BRI TR 56
BIRSES Vosre, BIA T 10 1, ), A HLIR ic, i
WL L, TR HLUR Vi, B2 R HL R Vo S H
HHE Voo

&l 5a F1 & 5b A 32 2L X 50 & T 00 R AN
[, & 5a it 7 2 f=20 kHz F B9 % s . 1|
5b /s ok f=120 kHz T 094 08 . Bl S Af
VA, QSR o S8 5 5 iy H rL i (R DE R,
A S Y B 1] RS PR 23 A AR I R ) R
it o [FEF A ] LU )3 2 VCO HL % S 5 11
Al A G 3 17 28028 A 3 Bl P R 46 I 3503 1
BT

ML 6 7] LU H e T S 5 0 18], T e 1 ¢
L 4. C2y) R 09 LR Ve B B A
HE, FI, R s b ae g [al i S
Dt RN HL IR DG T, I e SR I A 3K
il H R IEE P R EEAE 749 A B 7.51 A
(i) P 30 Bh ARG T HA B T A2 AT, X
UE T FE TO T 206 HL B 25 A SR e ) T i T 4R
Ak R E . &5 AR 6 IR S 1K 2
H AR () T A DT BE R4, iR T FF 4
FINE A B

4 ik

ARSCHR T — il T f i ) 25 B HIL Y
B R LI Buck Jil AR Bl o 7EAHISE LB T
A AL R N AR AR R B[R] 5 A T S
W ASHI R, 18 7E AL SE Buck FL I A2 S
B BRI R B A DRAIE T 5% TSR 4L LAY
T IR U o [R]Iak 52T 2 AT S AR Y
ZCS BT ANF W , R HFFAR 12 e 2 19 2

FPFEMEMI, f)5 , il i3 PSIM 15 LK HIE T A
PN A R

SE

[1] Chau K T, Li W. Overview of Electric Machines for Electric
and Hybrid Vehicles[J]. Int. J. Vehicle Design,2014,64(1):
46-71.

[2]  Wei ], Wei M. Structure and Performance of a Novel Electric
Power Steering System Integrated with Active Steering [J].
Int. J. Vehicle Design,2014,65(1):94-113.

[3] Dai Y F,LuoY G,Chu W B,et al. Optimum Tyre Force Distri-
bution for Four- wheel- independent Drive Electric Vehicle
with Active Front Steering[]]. Int. J. Vehicle Design,2014, 65
(4):336-359.

[4] Zou Y,Sun F C, Zhang C N, et al. Optimal Energy Manage-
ment Strategy for Hybrid Electric Tracked Vehicles[J]. Int. J.
Vehicle Design,2012,58(2-4) :307-324.

[5] ZhuZ Q, Howe D. Electrical Machines and Drives for Elec-
tric, Hybrid, and Fuel Cell Vehicles [J]. Proceedings of the
IEEE,2007,95(4) : 746-765.

[6] Chau K T, Chan C C, Liu Chunhua. Overview of Permanent-
magnet Brushless Drives for Electric and Hybrid Electric Ve-
hicles [J]. IEEE Trans. on Industrial Electronics, 2008, 55
(6):2246-2257.

[7] Leon-Sanchez A I, Romero-Cadaval E, Milanés-Montero M I,
et al. Effect of Controller Coefficients and Converter Switching
Frequency on Performance and Efficiency of Electric Drives
Used in Electrical Vehicles[J]. Int. J. Vehicle Design, 2012,
58(2-4):325-347.

[8] Strauch M, Dewenter S, Binder A, et al. Calculation of the
Electromagnetic Characteristics of an Electrically Excited
Synchronous Motor for an EV [C]//Vehicle Power and Propul-
sion Conference(VPPC),2012:1086-1091.

WiekE H 39:2015-09-30
&R H 1 :2015-12-21

T A S R L T AR et S
/

} }
! k@ 1T A (LLEw) (BT !
i (B A F) T 195945, b R B A A XA P E AL FLER LS, ARE A ;
[ it TRARRAA I GBS F AR MGAHOR, AR AT R AL ]
t ARG, ERER K . EREE L ARIAR AR AR PLC R A A B AEHEE A t
[ shih R B UL TR B RE, ASEAC R B ACRITERR ARDEL |
t OFER WS FES, R L AL KARARRSEFRRFAELRFRALM RAZ 1
i R FRE BB, LA T A5 FHEE FERGT I, i
i WREARF 6-85 B AT 120 T R A :10.00 1

:
O i e e S e e S B e S e e e S st ae st S O S

65



