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Harmonic current compensation method for a non-linear load of wireless power Transfer system with utility-frequency output
Masaya Tokuriki®, Keisuke Kusaka, (Nagaoka University of Technology)
Toshiyuki Kuroda, (Tokyo Electric Power Company Holdings)

This paper proposes a wireless power transfer (WPT) system suitable for utility-frequency output. In conventional approaches, large
electrolytic capacitors have been used for a DC-link. However, the bulk electrolytic capacitor leads to issues such as increased circuit volume
and low power density. The proposed system employs a method of injection resonance frequencies to address this issue, enabling power
transmission without the need for DC smoothing. Additionally, an Active Power Filter (APF) is applied to the secondary side to mitigate
current and power fluctuations due to a non-linear load. The simulation results show that the proposed topology reduces the total harmonic
distortion (THD) of the output current from 27.6% to 7.11%.

F—T— bk HEEMRE S AT A, RANES, @SR, EORT T4 T T4

(Wireless power transfer system, High-frequency injection, Harmonic suppression, Active power filter)

2 272 0120E, B AR ) A& TEE &9 5 [l

1. Lo B LEARFRTH D,

AR, PCRAY— R 74 DX ) REERIREZII LD &
LT, N7 UaEHBH LT NAIVIEOHE N 2RI
KLTWD, ZNHDONNy T U ~DOFREICITERIELRN
HAOWLNTERER, Ny T VDOEESLTF—7VORMES, F
HERFHOE SR ENELRELEL LTIY RiF b T&E Iz,
ZIT, IOy TV~ CHRET D HikE LTI
it AT ANERZED, ENEAICB I b T
W5 0~@

NN T IUNORET TV r—rarbt L CHEAX
NABIEEMBES AT A%, BIMSERC & EK O G%
ME LT 5720, KEEORZHRAN N GELRT 2 LENH
Do —MXHIIZ, ZZURD D EEAMT 5D TlEe <, —EEN
WCEH LT LEEKEORIRICERT 5720, REBDHE
TR ER o T o REREN D, TEM D RECE
JEE DR B AR DR, B D WIXER I A
720, BN LIELE I3, VAT AOEIFEARN R
LT W EW S EZ X TV 50~

ZORMBIZH LT, ZRETEZL ORI TRBHE I
TN560~00 UL, ZibRIEGTRE AW R E
/XTA’C:E TV =g M xR DNy T ) BEIDG
CCEBNZERE SN HMERH Y, BEfFOT TV r—v 3
CRBICHEATE T, FUAT AIEEAGE Y AT A

2 CARFRICTIE, FABR S DI U IR E
VAT ARRETSH, TOVATATIHEEEEE A

BEHLTEY, {/lﬂ:{ HICKEFEDOER T Y E b
AL L, Zhic , B / NEED T 4V A3
VT Y TCRBN ] & 20, B2/ EE“C

%5oit,%$VXTA CIERME A AN S T8

A C 2 EIRDONRE) %, *ﬁ%7774774w¢%ﬁ%¢
HZETHET D, kY, mIEEE X2 A L7
Do, VAT AMIE-oTHHENDEROMEEZMFFT D
ZENHEEE 2D,

RIS TIE, BREY AT 2T X - TRaH R D IEILHE
NHEAARETHDL Z L, %i@%ﬁ%ﬁﬁ%ﬁﬁ@%ﬁ&
MENFARETHH L2V I 2 b— g Ik VREET
5o

2. REIHFEMBEEIATLOERK

(2:1) RBEVATLOEBHER

— %78 AC-DC-AC ZHia A 2 At E T AT L
Elﬂ%#o:@yx%AfiAﬁ%fiACDcﬁ@%ﬁ
VY, B ARTRIC X D EIMBEE AR, 2 BB W T
Imac%ﬁﬁﬁﬁkﬁéo_mﬁxmA@E@_iﬁﬁﬁ



AC AC-DC DC-AC AC-DC DC-AC AC
100V~ Conversion Conversion Conversion i 100 V/
5 5 —_ Converilon 50760 Hz

50160 Hz T e
FoN % @@ £}

B1 EOBEARREENZETI WPT SR TLEK

Fig. 1.  WPT system configuration with conventional
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commercial frequency output.
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Fig.2.  Overall configuration of the proposed WPT

system .
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a circuit for compensation.
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Fig. 4.  Proposed system and applied nonlinear load

connections.
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(@) Generation of compensating current command values for single-

phase active filters.

(b) Block diagram of current control system applying PR control.
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Fig. 5. Current control system for single-phase active
filters.
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Table 1. Simulation conditions.

Parameters Symbol Value
Primary voltage Vin 100V
Secondary voltage Vour 100V
Output power P 100 W
Utility frequency fs 50 Hz
Resonant frequency I 85 kHz
DC link capacitor Ciei 2 10 uF
Unit capacitance constant UCCcqc 0.50 mdJ/VA
APF DC voltage Voe 200V
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Fig. 6. Operating waveforms with linear load.
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Fig. 7. Operating waveform with non-linear load.
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System.
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