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Constant-current Constant-voltage and Charging Strategies for
LVC-LCC IPT System
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Abstract: The wireless power transfer technology is usually employed to charge batteries that come with the load.
First, to prolong the battery life, a novel compensation network with constant-current and constant-voltage output
characteristics based on a bilateral LCC compensation network is proposed, which can achieve the switching of an
introduction power transfer (IPT) system between a constant-current output mode and a constant-voltage output mode
by using only one variable capacitor on the primary side, thereby reducing the number of components and AC switches.
Second, the corresponding compensation parameter design principles are put forward based on the safe charging
strategy, so as to guarantee that the fluctuation rates of load power and power factor angle are within the safety
threshold during switching, which improves the charging safety of the system. Finally, a 30.0 W experimental prototype
was constructed with constant output voltage of 20.21 V and constant output current of 1.14 A, thus verifying that the
novel compensation network has characteristics in constant-current and constant-voltage output modes. During the
switching between the output modes, the output power was 19.8 W with a power factor angle of 73.17° in the
constant-current mode, and the output power was 26.1 W with a power factor angle of 76.57° in the constant-voltage
mode. Therefore, the analysis of the compensation parameter design principle was verified.
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Tab. 1 Parameters of magnetic coupling mechanism in
LVC-LCC IPT system

ZH fH
M/uH 9.6
flkHz 85
L/uH 234.96
Ly/uH 62.31
R, /O 15

AT a. b e X Ag 52, [ 3 K
AR b, co BIFRTAERE" S H T IPT

100
o120 MO e

(@) AgFllas AL ZTAIIRFR

70+

¢CC

60

50

100
5 s

b) pccHas AL ZMRER
B3 hEEHFHEMBATRBZENXER
Fig. 3 Relationship between power factor angle and
regulation factor



216 i, T

Eie o524 %

s

RGN THRACE, B, ST 3() iR %
ARISEL, ARG TR RIS do 2
FUHEE 3(b)), e s DR, o i A2 AUHYE
S30A 0.25 F120%, LAPRIEFESEHL 24 1) B4 158
IR TAERE, IR RGURIA SRR,
P20, FET I TXERE R ARIENI(D Z, /7, =
Zo 1Z,), BeasRg b Ml ¢, HARMRSHOILE 2.
o, SRy TG A SRR g I AR e S S R BEL Y
EARIEOL , ARSCRH R o) M Ry oo HNRERSE
G RER Tt Y S WD RSy S R O
R vy 73 IIMCER FRGEAL T i A S F 3t 9
SER B A A D s R e i HH PR R LR 3
R2 ERHFLVC-LCCE IPT ZEMMEMEKIE LS

Tab. 2 Related parameters of compensation network for
LVC-LCC IPT system

ZH i
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Tab. 3 Output performance of system during switching
between output modes
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