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Dual output power regulation method based on dynamic decoupling
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(Electric Power Research Institute, Guangxi Power Grid Co.,Ltd., Nanning 530023, P. R. China)

Abstract: For the real-time and dynamic adjustment of output power for inductively coupled power transfer
systems, a new power adjustment method based on dynamic decoupling technology is proposed. Two full-
control switching tubes are added to the secondary side rectifier circuit of the wireless energy transmission
system, and the switching between the switching tubes on both sides of the rectifier circuit is controlled,
that is, the duty ratio of the two switching tubes is adjusted so that the load side and the resonant network
are dynamically decoupled, thereby realizing the discontinuous adjustment of the output voltage of the
resonant network and achieving the purpose of adjusting the output power. Compared with the four
common power adjustment methods: frequency modulation, amplitude modulation, phase shifting and
energy injection, the method proposed above has incomparable advantages in terms of speed, real-time,
complexity, volume and cost. Finally, the correctness of the theoretical analysis and the feasibility of the
scheme are verified by simulation and experiment.
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Fig. 1 Double tube adjustment mode circuit diagram
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Fig. 2 Dual LCC circuit topology based on dynamic decoupling principle
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Fig. 3 Original circuit diagram of LCC compensation structure
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Fig. 4 Equivalent circuit diagram of the secondary side LCC compensation structure
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Fig. 5 Secondary circuit diagram
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Fig. 6 Pulse signal diagram of the switch tube

D o~ BB TP SO M S, R 33, S, RS, Tl — A BB L S, IS A VD, PR 7K 22 1 IE T i
L .

2) 1y~ BB IFEAE S S, e W, BRI A R WA D — g —D, FE R B, S, SRR T
VD, Pidi K 32 b IE T U

3) to~t BB IF R SIS, R W, LA a0 D, — f gk D, . S, B ZE 3 A VD, Tl . M
Ui K A2 N IE B E

P to BF Z0TF S48 Sy RN S, [R] B T8 3o S 300 ik ) 671 288 ) 0L 3o 0 e X 6% ffe R 30 1 T 4% 1) i o L 9 A KL &b
TR TR A 3 R R 5 B R TR i AN S ) R B R ST AR I B R A S TR AR AR K
e LI L PRI, TR S A A H T AR 06 R pl A I R ) R A T R R 0 4 B L 9 i 1 R Y, R



% 5 BRI 3h SMARIAR 6 ICPT & St b oh F9R ¥ 7 % 25

A2 I IF S UG W R GRS AT RO 0 ELAR & R T 5CA 2 A D T 400 78 v 37 2R WA — J2 3 4k 1)
24 J7 AT+ 305 L i ) A TR 9 205 A B A R BB N — i AR R b /0N LI A 0 5 R B O A S 1) KA R
o h AR S 1) AR O VL B 08 T O A8 T 14 HL U AR e, T LA SR MR A 5 0

1) e 4 I 1) Pk 52 I T) /N 8 O A . 7B T O A4S T 38 IR S8 U — A0 A8 S 1) R A2 PR B S5 580 Rs 5 Ls Y
AR IR HL B o 4 o D9 AR Y S T VAL U o B A S T ) 2 ) LT

di
Ilsﬂ+iI)RRS:UUR’ (12)
dr
U RS
in1<:R7[:{(1*67§[)9 (13)

e S AR O R TR A ] R A R T R o B R 6 ) R A 4 0
Ko FIT LA R 1 W 52 H5F ) /0 1) W 6 R A /N H G AR 0

DTEFF G MM RC Wi i . W BE AN 7 TR . M 28 A% B Bt fin ﬂ: R
S T3] B B W A 66 e A L2 C T DL — S A A T e A LR Mo

P8 Sy A RC W i i i A RC WA H 6 5 9 2ok R DG BE I HLit 4 KT L. il c
313D, R 19 ity S ) kL P UK /DN B 2 10 b, G 9/ D & T DA BB A L 9 2 0 o FL 25 i K 52 —T
AR I 2 1) W 52 R TD PR IR S B FH R A 3 RO S L L A

RGFE 6.091 ms B[R] B S8 FF AT S RS, A 45 JLR B L I JF 5648 (5 =
P& R 0.8, & 8 ik B ER 40K S, Wi (] . oA RC Wi v i B, Sl L 19 S,
HL U Ry 31.44 AL dRe/IME R —38.37 A A RC WU B BRI, HL W 14 5 {8 A
fe/MES R 10.21 A 5 —10.45 A, B, RC W B 5F MOSFET H 3t 22 W A7 AR & 1 410 ] 25 24 0 20> I
SRAE I LTI 5 BRI DA AR , R UE T A AT LUIE # (.

B 7 RC WU % E
Fig. 7 RC absorption

circuit diagram

f\ (\ﬂ\fﬂ\f‘w«.ﬂg‘\H‘\W(\f'\[”xﬁ\“mfw’\ﬂf Ay
"" :f\{\’\w/‘wf\ﬂ’\‘WW‘N’r\r{w\‘\f\tﬂdﬁuﬁf\f\fﬁ‘d'\f\uﬂf\f

B8 FXERRMILE

Fig. 8 Switch tube current comparison chart
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Table 1 Main parameters of the simulation system
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Fig. 9 System simulation waveform diagram
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Table 2 d load voltage average data at different times

HizS e d U./v I/A Ur/V
0 78.02 6.794 77.69
0.3 58.69 7.710 65.46
0.5 45.93 8.036 56.74
0.6 27.97 8.312 38.87
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Table 3 System efficiency when d is different

B d 7 /% s d n /%

0 94.14 0.5 87.15

0.3 90.22 0.6 56.68
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Fig. 10 Experimental device diagram
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Fig. 11 Waveform diagram of system experiment
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Table 4 d load voltage average data at different times

hi a1 d U= =R Sl VAY Hi 2 I d TR R E/V

0.0 73.0 0.5 69.4

0.3 69.0 0.6 48.0
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