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A Novel Active Power Filter Method for Single-phase Rectifiers in Charging Systems for Electric Vehicles
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Abstract: A novel active power filter control method for DC-side secondary ripple voltage suppression in the
integrated charging system of the electric vehicles (EVs) on single-phase pulse width modulation (PWM) active
rectifiers was proposed. When a single-phase power grid was connected to charge the battery of EVs, the motor drive
circuit with the proposed control method was used as a single-phase rectifier, and the two-phase drive circuits were
multiplexed for single-phase rectification and active power filtering, and thus unit power factor and lower current
total harmonic distortion(THD)in the grid side and minimized ripple voltage in the DC-side could be achieved. The
generation mechanism of secondary ripple voltage in the DC side of the single-phase rectifier, the topology of active
filter circuit, the control methods of single-phase rectification and active filtering were analyzed in detail. Finally,a
simulation model with 110 V input voltage peak value,220 V output DC voltage and 100 Q equivalent load resistance
was built. The feasibility of the proposed control method was verified by simulation and experiment results.

Key words: single-phase pulse width modulation(PWMDrectifier; secondary ripple voltage suppression; grid

side current total harmonic distortion(THD) ; integrated charging system for electric vehicles(EVs)
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Fig.1  Structure diagram of the DC microgrid

FEL B0 Y2 (0 FH SR R D) 45 3 7 R S T LR
LI 70 H FE R 9 R SO 23 1 ol R B BRI 7
FL I 400 5 H Tt ™), LA N 7 235 1) 72 H
B L BV A XU | 25 18 A FEILAK B R 8 Y
PEBE"S, IAE R, H T BTN R SUik 24 il
Gk ARG R b 0 L g 2R I A
Rt = A1 | RS SN 9= o = s 7 O o |51 10 R P
EFRH ARG, HAH PWM B B M RS
WA 22 A [ N b5 BT

FH T IC IR I8 I A AE AR FRUR | ) 2R 28 B IR A
SO0 e SR R — e AR U T Ok
00 LA R A RSO . SCHik[21-22]7E 4%
ESIE 1 DR e 1 B 1 v o L 7 i i ) SN 5 e
P58 ) T 2 B IR Il B, SR8 — A E
AR IR RS FNE TR Ay, (HaX A
2 ) 5 vk A AR AR HL R A RE
FH o SCER[231CE 1A HAT, [l 2 A H 2%
X 322 422 20 A2 Uk L T P iy, U P 2 A4 2 A Y 5 T
A5 PW M & 3 R PRSI X PR VA S AR T A
B HL AL I D R T BRH PW M R i B (A L R T o

ASCHE T — BRI T R R — R
FUHL R G0 SR R A TR T . XA
AR ALK Bl A% 09 = AR B Ay T
PARHRE U o A R FH I R s R O k, ZE S
o N\ FEL BRI L R D 5% A Ak | D R DR R i
T HE TR BT U I A5 22 (total harmonic distortion ,
THD ) A 55 AN fiff FH A3 VR 0% i 7T 45 21 38 1Y [A] B
AEAS 20 A2 0 /Y B b R R R Rk sk W
W/ ME 268 AR TR S AT IR
UE WA, AT E— 2D T Ak B O R AR S H A AR
Ao ARSCE ST TR PWM B B9 LR L
RGO P A AL AT TR DS U S NS

SR 5 R T AR L 1 AT TS 9 T 7 13 4
HEAT AT R S 5 5 HEAT 07 RS 00 g 48 e | 4
ST IO IE IR 1 T B A AR

1 ARIEXRIBINEFRIRIE 5

1.1 BEERERMEBE KSR EIE
LS5 1) SR PWM B g R M0 R 2 FF s

+0

K2 RSBt WM S 3 2R s

Fig.2  The rectifier topology of the traditional single-phase PWM
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Fig.3 Working principle for the integrated charging

system of electric vehicles(EVs)
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