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Abstract: Compared with the traditional plug-in charging method, it is safer and more convenient to employ an
inductive power transfer (IPT) system to charge autonomous underwater vehicles (AUVs). To alleviate the strong
magnetic field inside the AUV hull and the dramatic power fluctuation caused by the rotation misalignment of the AUV
under the turbulent water, a three-phase IPT system with a novel coupling structure is proposed. The coupler is
composed of three transmitting coils and four receiving coils connected in alternating reverse series, which can suppress
the central magnetic field and improve the anti-rotation misalignment performance simultaneously. The Maxwell
simulation results show that when the AUV hull rotates, the equivalent mutual inductance M, fluctuation is less than
2%, and the magnetic field of the AUV center always maintains a low level. In addition, to simplify the system analysis,

a decoupling method based on a passive component is adopted to decouple the three transmitting coils. A laboratory-
scale prototype based on an LCC-S compensation topology

N was built to verify the feasibility of the system. Experimental
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results show that when AUV rotated, the output power

varied from 536 W to 595 W with a maximum fluctuation of
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Tab. 1 Simulation results
S8 M
AL CHR[15] SCRk[16]
BAANSBETRB E R Ly/uH 9460 7135 49.46
BRI RIBE B LyuH 22265 401.96  227.05
I M/uH 28.69 29.45 28.82
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Tab. 2 Simulation excitation parameters

S8 AR
AL CHk[15] k[ 16]
RATLRIE LI 1p/A 3.70 3.60 3.72
BAAN 2 Bt 2 e I A 16 19 16
P B LI |9/ A 10.00 3.33 10.00
BAA P2 I 16 48 16
B30 2 I 160 160 160
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Tab. 3 Experimental parameters

24 EY¢IEN 2R Kl

E/V 140 Cpa/nF 14.71
f/kHz 150 Cpp/nF 14.35
Lea/pH 9.86 Cpc/nF 14.59
L/uH 9.89 Cu/nF 512.40
Li/uH 9.92 Mag/pH 2.2500
Cpu/nF 113.49 Mpc/uH 2.2025
Cp/nF 112.70 Mac/pH 2.1300
Cye/nF 113.92 Lg/uH 196.42
Lpa/uH 84.11 Cg/nF 5.736
Lpg/uH 85.96 R/Q 25.
Lpc/uH 84.67
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