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Research on Single-Phase On-Board Chargers with Integrated Active

Filtering Function

HUANG Pengyu, LUO Zhaoxu
( School of Transportation and Electrical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Based on the traditional single-phase OBC topology, a unified operation has been achieved of charging
(G2V), discharging (V2G), and harmonic and reactive power compensation at the point of common coupling, through
power device reuse and control strategy optimization without adding additional hardware. An equivalent continuous
model of the system is established, with a harmonic and reactive power detection method designed based on SOGI-
FLL. Furthermore, multi-frequency high-precision current compensation can be achieved with dual fractional-order fast
repetitive control combined. Simulation results demonstrate that the proposed scheme can effectively suppress 5th to
15th harmonic currents, reduce THD, and improve voltage stability while ensuring bidirectional energy interaction, thus
providing an efficient power electronic interface form for the integrated operation of “source-grid-load-storage” (SGLS).

Keywords: source-grid-load-storage coordination; on-board charger (OBC); active power filter; functional

reuse; fractional-order repetitive control

0 3= TTOBCA IR ) RG i 4. 1T REM S5k R
R B T-B . iR AAE o Xt Be R,

Bifi 25 4T A U 1) 1R A9 AR R 2 R 1 RO HA#FTHML (on-board charger, OBC) AMUEfEH:

N, HIJRGEENE R TR LR AR, SRR T R XA PR R B T S T

BORS R, 7RI s, TR i Y B AL TEMTH

WA EHE: 2025-09-10

EEE N HNT, W, Wi T R4, FRFR 7 IR R SR AR, E-mail: 1051283520@qq.com

BEEE: P, 5, Wm T RFERIZEEE, F2WP50 0710 B ) i i as s S, o AT ik il 45

E-mail: 553171087@qq.com




o 434

T, A IRAAIRIEBINRER AR ST LTS 41

& 4% 4 J7 S 38 B 4% (active power filter,
APF ) BESEA AN . dosh R at, HAfr &
BOWRBINEAT ARG E 2 1, Ak, R
B g TR A A M RB ik &, 58
BB — kit T. sk [10] BT —ADL
PRI AR 2P, o APF DhEim A2, S
TR A I AME R G SCHER [11] BT
HADERRSE, SIASHRIREMILE, (R
M BR BR ( maximum power point tracking, MPPT) 5
IR RIS T, SR [12] 72 = AR P T OG0 A8 g%
PO LA R A DS R, TEREAR A Y [m] B
PAF T RAF R EISCR . SCER [13] B fif e oo
Y5 APF ZhRERE G, it IRIBRAR S SE B b se s i
B AME R PR R ], X R R ) e
Bl RE A G — R A —HE 1, AMURERE IR &
BRI, IR SR I L X7 U5 P90 i it — 1A Ak 3 5t
THBAT R

BT, ARUFREE TG540 OBC 224, FIH]
D SR pofl, et 77 i S
W AMEINRER S —ia1 7. Bt T —F T 2 X
o34 — AR (second-order generalized integrator—
frequency locked loop, SOGI-FLL ) il 5 o4
DT, IR ek Fi A 42 Tl e DR Uk 22931 A
LU ) SR B BRI, {8115 OBC Re e 3o FH - I B i
TR SR MM RE T LA, SRETHEIA RGBT TR
TEESRRE T

1 REMINEH R FIEE

L1 REHIE

P 1 Sy SR B 4 2 T8 HR LR FH B PR A 4
Fy, HATSHE R PFC ( power factor corrcetion ) ik
15 2 25 T AL ) DC-DC A8 v b i, Hor, #&33
R FHEAH KA PRC 2544, L4 iy 2 238 R B0
RE I FIHL IR AR RE T, REASHE H M H GRS T T e
BHEB; FEPUUR AN CLLC 1 RZE e 45 ,
AR A 5 S S e/ R 7 L B H v ) B 1 i 1)
W, SRER AR L T BSR4 11 S H

S LIPAE 3pAlE

______________________

Wi AC-DCAE 2% A DC-DCAE &%
1 FRREHFEERINEHREE

Fig. 1 Two-stage on-board charger structure
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Fig. 2 System architecture under source-grid-load-storage

coordinated optimization
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