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Modeling and simulation of DC charging pile load based on a novel topology structure

LI Huajie, LI Peiqgiang
(School of Electronic, Electrical Engineering and Physics, Fujian University of Technology, Fuzhou 350118, China)

Abstract: To solve the problem of low charging efficiency of electric vehicle charging piles, a new topology of
DC charging pile was proposed against the application background of high-power factor operation and charging
efficiency improvement. The structure consists of a three-phase voltage source PWM rectifier and a half-bridge
LLC resonant converter. With the dual closed-loop control method and space vector pulse width modulation
technology as the control strategy, its mathematical model and external characteristics in different coordinate
systems were obtained. Based on the Matlab/Simulink platform, an experimental prototype with 100 kW,/500 V
output was built. Simulation results show that under the control strategy of dual closed-loop and space vector
pulse width modulation, this new structure can realize high-power factor operation and stable output voltage,
verifying the advantages of this structure in improving charging efficiency.

Keywords: DC charging station; three-phase voltage source PWM rectifier; space-vector pulse-width modula-

tion; LLC resonant converter
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Fig.1 Working principle of DC charging pile
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Tab.1 Pre-stage topology circuit
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Tab.2 Post-stage topology circuit

ML JFCHGR SRR RS

EITRI)E 1 fi LN
PWM BURXIFREAT 2 Hhag e
FAF LLC PR 2 4§ BN
MGEPR DC-DC 84 8 RS LON

FE BT AL AT AC-DC 78 e H B4 Fh 2%
Fagrb, =M R AL PWM 3% 37 i HL A RE % S0 B
PR EGE AT | I DE 5% Ak | B 8 SR
Bl I E R RS AR A, BT AR AR )2 A
FA™, JE9k DC-DC 7 4 o %4 F 45+ v R 2 A7
LLC VRS 4 oL B AT R A 1) ) P R 1, T SR
ACHE /N T A2 A B A S 6k i o R R 90 S 7 3
RS BE IR R Y ZVS JF BT R
PAFEAS | 78 A AR /N BUAAIR , AT 3R A5 T
iR Lk b A B AT F R AR R R Y
PWM #& i, J5 2R 2B LLC 38 4R 28 6 454
R B T FAE N AL A T A

H = AHH A PWM SRR LLC 18R A2
e FL PR AH B B TR F AR NS R AN BT 2 T

qup$m 1[3v77 D,
Ua La Rz: ia Udc L,
Uan I_M\—— T G
Ip C= G T 5
0 Ubn
Ic Uan Lmt T
vrdlgvrdivr, I{3ve GND
D,
N

2 HiRFTERERIMNEY
Fig.2 Topological structure of DC charging pile
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Fig.3 Simplified structure diagram of DC charging pile
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Fig.4 Control structure of DC charging pile
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Fig.6 First sector synthesized voltage vector diagram
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Tab.3 Sector judgment
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Fig.7 Schematic diagram of switching point time
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Fig.10 Post-stage output voltage
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Fig.11 Active power response curve of DC charging pile
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Fig.12 Reactive power response curve of DC charging pile
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