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A High Efficiency Wireless Power Transmission System for Spaceborne Power

CHEN Qiang, ZHANG Junting, TAO Jianqiu, FEI Chunmei, ZHOU Xiaonan, WEI Qian
(Shanghai Institute of Space Power Supply, Shanghai 200245, China)

Abstract: As a new type of power transmission technology, contactless inductive power transmission has the
advantage of convenient, flexible, and safe power supply. In this paper, the wireless power transmission (WPT)
technology based on magnetic resonant coupling is studied. A WPT system for spaceborne power supply with series
compensation topology is proposed. The power control, conversion circuits, and loosely coupled transformer design
are introduced in detail. A high efficiency conversion circuit is designed. A 220 W principle prototype is set up to test
the designed system. The results show that the WPT efficiency can reach 82% at the transmission distance of 10 cm.
The research has certain reference significance to the WPT technology for satellites.

Key words: wireless power transmission (WPT) ; spaceborne power; magnetic resonant coupling; high efficiency

%5 38 4 2021 4E4 2 W

0 5%

AT A R G 20 5 o 3 B
AT RS 1 T A7 A 0 B R R SR i v B
i E — 263 7 5 vh e B BR AR, L e A T
PEA . 1B 2 AL 4, oLk RE ML i LA AR 8
IO B 2 L B K B 4 R L 2006 4
Tl A U O TG 2 I A i R 2 R S B T2
B (MIT) % % iE a8t B 7E , B4 e fh i dE R
B4l Z R TFREE R BRERE ETR
& LS LR FAU, R — e e n R ORI
S )y

B % W K 5 R R R R L 25 1) R R 7 IR

R H#A:2019-12-25; & B #:2020-01-07

A X TR 53 P A BT KU BE ) Y R R
Mo, RSB AW E M2, R
AE L 4 A% i 0 J7 X B R B AN BE AR A R U
O MRS N N IS AN O =R L (1R | W= =
A0 2 RE AR B R E AT T T B A R

S5 B R A W IR G 2 BE A i B G B S 0 2
PR GT oy B R S R TR AR TR S R T A
S PP A A S O B T A T R RS R A
L T E R T ORE B AL DR A AR o4k e AR
B A o O Y DAL 32 PR

SCHRL6 142 H — b BH T DE BE ) 28 B Y £ 2 456

EERA B HR(1992—), 5 Wi+, By B T AR, 35 FAF 5 5 1A S O 56 g TR AY .
BEEE KRS (1980—) , T A1, i 9 TR U, 3= ZEAF 5% O ] o0 JF 5 fL IR 1 132 11«



5 38 %% 2021 4E45 2 1 3

i A — Pl AR R A TS 2R RE i L i R Bt 145

e Tl B 3 4% 1 T 35 3k B IR R AR i AR 5 X
Bk L7 48 T — Pl 2R OB 4k B R G, AT 4R
1 i B KR 38600 5 SR [ 8 ] 4 s — b 3k i A B
By MR ORI L A A R R B O e, SN R B R 4
[ A 1B e A1 %, DA T 488 1 R0

AT AR R AR SCHR T — AT T A
HL R B T 4k BE o A% R 0, R T R I RD B 1 iR
A, SR OV T BT 2k B 45 R AR G TR AR R R
iy A 60 V HE R aE of TG Ze AR i, B 45 31.5 V HL R
AR 2 O R R E et el . A D R
BL,AE 220 W TAEZ 00T, W45 JC 46 4% B 2805 300%
Al 90 % , A TO £k fig i 15 M 3R G0 1 ROR A 82
2Lk

1 R Gt fneh 4 618 Ik ot & 1%t R 3

1.1 TEEEERERIEIT

ASCHEGE T BAG 2 AR RATR A 2R, i TR
P AR AR, 2T A B R A% i ) ey L O e
SCLRE B ROCR AL . T A AR R A AR R
PRV ILT- A RE i A%, AN 2577 A T4, 1%
B R AT VL B8 7 o A ST £ B SR MR e £k B O AE R
S AT MR, — Bk B A RS i
Ak [ B X B BRI H A R A T A e i i 2
A AR R A EL P E I T SR AR P A SRR A R TR
T 2 A2 BB 1) ARSI 3 R R — B, PR UE HL BB HF 22
i 3% B B2 W s , [R) B S 3 A BB ) T £k R AR .
T T iR T2 R 12 i 104 i A P 8] 1 BT o

— J__ St

o B o8 oy & B,
l—_ l—_ ] k%

) 1 Y L C3 Vbus
<j> Vin L L, — Superbuck FH

| __ A Tt
H H i

o]i+—7 o] Ap, An,
|| oL
ERUpuES S

1 BESERLLEEEHEEER

Fig.1 Schematic diagram of WPT based on strongly coupled magnetic resonances

1.2 HWHRGEBREESEAEIER
S 5 £ T8 R I I IR 1 T £k RE A% i R 4 SR AL
LB 2 B

R R,

ey D |

O v e u]

G
I

B2 R&HEEARESHERE
Fig.2 Equivalent circuits of WPT
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Fig.3 Schematic diagram of emission regulator circuit
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Fig.4 Schematic diagram of receiver-regulator circuit
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Fig.5 Coupling mechanism design of plane spiral coils
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Tab.1 Efficiency test results of WPT
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HLUE/V | BTE/A | BE/V | HB/A | IR/ W | BR/ %
60 0.76 31.5 1 31.5 69.1
60 1.31 31.5 2 73.0 80.2
60 1.89 31.5 3 94.5 83.3
60 2.45 31.5 4 126.0 85.7
60 3.12 31.5 5 157.5 84.1
60 3.76 31.5 6 189.0 83.8
60 4.45 31.5 7 220.5 82.6
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Fig.6 Main working waveforms of WPT
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