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ABSTRACT: The inductive power transfer (IPT) technology
provides an effective solution to the power supply of
underwater vehicles for the long-time and continuous work,
which has a good application prospect. This paper discusses the
current hot issues of the underwater IPT technology from the
theoretical and applied research aspects, mainly including eddy
current loss in seawater calculation, system modeling, magnetic
coupler design, and underwater anti-misalignment system
design. Finally, the potential future development trends of the
IPT technology are discussed from four aspects: deep-sea
environmental adaptability, system interoperability, power and

data hybrid transfer, and system-level optimization design.
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Fig.1 Schematic diagram of

the underwater vehicle IPT system
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Fig.2 Mutual inductance circuit model of the IPT system
2 MRHR

2.1 IERHR

FH T /KA IO (R R 1 g R TR B 1) R A M
RLAT 8838 1 7K R BE YR JE b 34T TE 26 H BE K A B T
I B AR . 1%, MIXT 2SR,
IKAT R B RGBS O ] o 7K S A
R BII L ER, AR AR, FAEBREEFE
ZH, 1 RGLRAREREC, HFEEN T REE
PR, HIR, HT/KTNHATHRAIRERZIR, b
FEXKT IPT RGMEMDIZH TR WL 5, G
HUAL 38 K AR AR I 75 SR 5 W4T 28 PR =5 a) 22 18] 1) o7
JERMFEH, R EAEA PR A (AT & T AT
A HERS GBI &5, K IHUAT#R5 R,
XM AR ET, EHRAMAERES, ek
EAER AT I N E
2.1.1 KRR AE T

FEHR R R B TC 2R L Re AL R S Ak v e
M EZARAR, SRR A &R EE N E
TEWF KRBT AT LR L REAL S, KA R 3R
2158 4S/m, IPT RGIEHEK &7 5K AR
FE, BN RGAERBCRI T, M R G R sk B
TR, KRR AR AR R 3 . Ak, B
FON JAE T 5 1 A T VA3 N A M T K A R
HIPT RGIRTRIRFE

SCHR[181R A BRIC1 7 M 4 b 7 86 T
TR O (P REAR S LA TR TR FE 0 A, BT AR,



9670 ST £ N =< 1 R B =3

43 %

0o B Y BRI I AU SR B, DRI T 5 SR Il 0
A G RE B IR TR R PR P45 S s SCRR[19]50 41
ST T AT RIKAHE RS 5 T IPT R e 2k B8l H53A4E
FEIR R B FERE AR BRI AR R R, S RE
W1, 3 B B R Gk AR LR SE A AR ], 4R
12 S R AR SRR N, K U R A
/N TR B IR R, S TARR A —E
{EJ5, KRR G I 2 B e A A, N
ARG £ BN SCRR[20]5 TRk O JE PRI,
FEH — Ak IPT RGU IR RIS, 1207
FHET 2RI RA, SR
FRR, BEEIL R MR RN R R R
b7 L5 I Bl BURLN AT RIS NG S AR e T S
KK, MK IPT ARG ILHAEREE TR MR
24 Pl L AL ) 3G T A
NTRBIEAMAERAK TSR, DA G
P 3 BT AT AR AR 2 JC Tk O 510 2 Pl R 37 58 2
SRR N 2 RO 0, HLRTH B £ ) o

XA
TX RX
T VA
// v’ //
| B, |
A2 —ﬁ\ | ;
| 0 —{ J | z
) \
\ eddy \
e N \
AN \
BIX 1 X2

E3 BhZ%ERAEEITERKRE
Fig. 3 Single-turn calculation model of

the electric field strength
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Table 1 Comparisons among different eddy current loss

calculation methods in seawater
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Fig. 4 Full mutual inductance model of the magnetic

coupler of the underwater IPT system
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Fig. 6 Equivalent circuit model of

the underwater IPT system
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Fig. 7 Magnetic couplers of the underwater IPT system
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Fig. 8 Magnetic couplers of the underwater

anti-misalignment IPT system
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Table 2 Comparisons among different magnetic couplers

of underwater IPT systems
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Fig.9 The hybrid compensation topology
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