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BB  Calculate a phase shift angle to be subjected to evaluation
CC Calculate a current

DD  Implementation

EE  Minimize a cost function

FF  Predict an output voltage

GG Update a leakage inductance value of a transfarmer

HH Formula



WO 2024/15959 1 AT {10000 00 0000 R0

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, R,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG. CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
D, TG).

AER LA

— IS 2 R G EE215:0))

(57) 1% —MDABAMariy = A e I Sl o 5 i, [ih: WDABR AR 3 ToRAE, 1920407
P (ELAN Y B R (s AR BT R T E T RS B R i ARIA SRR, AT B AT R, E
FIBBRE N ERR) A T RS B A I as Tk s MRS A Hea I AP 4 R e e H e 5 PRSP R AR A
HAARHR AT BTN JF M EARE AR A, IR RIDABAR . AT TR R RIBY/ N TR BUTIIU= ) N ACH G B
-EnE SR Ao, sREmEIIREES E i A, R R RIFRRRASIERERIZhAERE, L TR
WSS IR, AR THRASIEERCSCIR, AR TARAE KA, AT —E R PRERRA,




WO 2024/159591 PCT/CN2023/082638

URY
RUAHFR: —PiDABZE Heds i) H HAR Ih 2 I S Bl v 7 vk

BARSE,

[0001]  AHIGE T HJJHEF BRI, HEARP & —FIDABAR #2451 =A% H 75 e 8%
SEAE T I
=S WN

[0002]  7EHLJ AR HEGUR, FESIREEWSEHLRIABINGE], B a8 IE M A R
FHMIGK, W3 7 ERMA MR R . &b EAEaREE, 2 ERM
HU R I OCEE— R, IfTZE 4 d R 5 iS5 ELIR BRER 1Y BLIAL - BLIR AR e 28 1 14
Bb M Fa e PRSI BV I I R G M B o XU YA ELIR - B Z #35 (DAB) £H
AN, AR T % K B AR A R X R B - B A s B A AR . HUE
VO DA AL BRI S UG TR R L - B AR
5 (DAB) DAL AR By e, W Be e, d iy SN R sl 2 LA T
BERE R G, DI XU J5A BLIR - B R 3 38 40 41 5 4 S 5 RS e A
N2 TAER T BAT, MRS R B TR, XA B -
WA AT 73 AP A 22 S P A S5 . 5 P HSPDABAS B Al EL, 22 FESFDA
BN FACZ M BRI AN, AR T1E K25 & WAL .

[0003] XA WM iR - BB Heds (36 7750 0 N R A (SPS, Single Phase
Shift) #54], XA (DPS, Dual Phase Shift)¥#], =HAH (TIPS, Triple
Phase Shift) &, Horb B ReAEA% M LA g Be g ], faib o7 MR A0 S5 ke
Uz R T AR, SR A RN =R R AR ] (44 4 5 43 ) A A R R = 4
&, JREA AR WA BRI R TZE, IR—F RGN, BT R
DE IR 5
KEUINER
AR 1]

[0004] B VR BLIA — BLIA A8 e 2% 145 G da il SR LN AR 4 (P 45 8 R 1Y



WO 2024/159591 PCT/CN2023/082638

[0005]

[0006]

[0007]

AR AR RSN A 5 R A PR R E R4, AR S d s
SIRTHSEAREN, AR T A B (RS A A U R YA T AT R s AP
AR S B LSBT 22 IR . SR, 2 G RIS A A 2o 5
—, HFEENRERGHE L MTPISE. BT LR F LWL SRR,

PRIEP T S HCEH F BT T, AR ). 55—, PHEHA A
ROE LR, A ARV T e R R AR . BRI, O T AR A R R
LR, AE R T AR AR MRS, Il SR H . EIX AR
VEFE SIS, BEATRINE S (MPC) T R ER TN R M, @it
Tl rE SO e BOP A AR, AEDESE AL o s U A A . DT I EL
= ELR AT B ) 32 A5 1) SR i 45 ) S AL s 2% LI AT b v A e %
LA A i R AR o7 22 R A A B Sl R K 7 ) B R o AR TR0 4 1) =4
(Y2 1 JA) U PN S A 22 S R A A AR S 2 Y 25 SR EAT TN, R S AN e
HOPUr A FIRS A A 5 B 25 R BRE S, F DA O bRt ik A AR A AH A

BT G BT RANS . ARASHIRIPIFE R LU, R
S I 2 R R IR Y B H IREL IR 22 0 FEZRSHUS THRYE I PR B A
WSEOT R AGRRE, JHEEGSNERSAL B 7 R HIRG

FEMPCHIZLT, RGNS AW R GG TR . SHALREE &
B ARG R HRE, ML T, RGNS HOEE 2322 5 R R
o MRS, WK, TARRRESE) M AN R (RS RSESE) (s, Ik, v T —
DRI RGVERE, W RGNS ECHAT AL TN T S N . Bl

X RGHAT ARG T 2 R B — R, SRR RIS T Givh 22 i A BOh
FESLIL, Mhaemss, BRI sesis, HIEE ML THE63, w4
ARG TR NGt RS E, WORTT 7 KRG PERE MR e TE.

AT L T X0 P ELIR — ELR A2 e s RO R TN 472 il SR AR T AL G 2
KM (WL BIR (P $=518855) SRR E MR 1 KRR, (H2
» HXRGSHIHBERGR, SAILRC R Z R 8 AR g R B AR i
P B TN RA S HOAE — B BN T $ 6 8 10 58 R S 4 A
o [ANS, XRGSHHATME LT EHFERER LA, IF HHATREERIL. K



WO 2024/159591 PCT/CN2023/082638

[0008]
[0009]
[0010]
[0011]
[0012]

[0013]
[0014]

[0015]

[0016]

[0017]

[0018]
[0019]
[0020]
[0021]
[0022]
[0023]

o, RS AELORR R G S BRI R AR TEREREEIR KR E E R plAs
» et AT E

AR B e DL BOR T 2 S

—MIDABAZ B A (K S VAR I A I IS HUS Tk, A

Xt I IRDABAZ e 2 ) 4 HE BEAT SR, 19 2 4RI AL (EURT 24 i i S AE

MR P it = BT LA v A5 201 2 i A

MR i B A B AT B AR, TR T BRI AT AR
B AR AR s

RIS IR A8 He 5 SR 1~ 12 P I 1 T D00 i H

TR PSR A, JFIRYE SO s B N IR IEFEAE AR A, 12051 & DAB
A s o

A RBR

Ly A HARE B2 AR £ 2 e AR He 25 R AT T D5 VR KR o A R 0000 42 1) XL
ATV B - ELU AS e (X o S0

2 ASHIR R AL 2R IS BT IO R T 4 ) e HE 08 RO I ER B 2 5
fth i s, JFRAT RIS TERES) A TERE .

3+ ASHIR R AL 2R IS BUAh T T I DABAR R F5IN 4% 11 5 VAR AR SEDABRE MY
FE ST 5 KA AR S B R, AT AR AL SE L,
AMTARS I ER] JegEd, Al LAE— B R PR .

i P 25 P

BT T 0T 5 B - B AR e s # 4T 1E

B 259 XA VAT EL i — EL i A2 s SR B L AR s 2% HL I I o

1 3 A RS T 5 1] b IR 2SR AR VAN A G PR

AT AR R 7 S 01 P 4 B AR

5 AE600W G 3 T A T S A AE AN RI R 2 R 22 I )t 46 SR =

16 975 2 Pl 038 T DABAZ Hie 25 10 Hh 45 R S AR T 2 I IS RO R AU R



WO 2024/159591 PCT/CN2023/082638

[0024]
[0025]

[0026]

[0027]

[0028]
[0029]

[0030]

[0031]

[0032]
[0033]

7 = 8 R AR DABAZ e 2 ) i HE 45 RUR R
I8y SR i R v A2 T 2R I S A R E s A

AR A B SR T 2

T IR 2 BB P SE A FA A A R R B PR SR T 2. BRI P iR TR
DHIIRBITESSIETT 28, SRR B AE, R BL LS Pl sCSE A 2 i A R4
IX AR Sl T TR o M B, SROEIX SRy s T RS R E R
AR, IFH ARG A A IV ] e B AR 4 AR GUBIBOR N 5
ARHAGHR T AR TR AR ] XA YA LU - ELUE AR A R =
A s AR IR S B T ik TN 2R Gl BEAT R AR TR 1 5 P BB ST B
WA AR A mies, A R AT R Gean b (550, AR SRkl B
AR bR K /N ) S U e 3 5 T O A AR A AT 2

A, RGBS
F 1 BEHREENTE
SRS T
Frps
Ve
I

ALt

WL, AHER RSP P XCE PR A g5 . Herb, v, DR
W, Vo RIS, ARRARIEEE Sy 10, SR AN AN C
o » RIS IGIRECY L, WSS EGL R 1, SRR T,

HAEZ AT To

XUAT YA EL i~ ELIAL A2 #0285 ) i Eh) Sl Kt P g ] fR A2 e 25 (K LR O T 5
133, DABAZ e i) i AU B e AUl LR B 2P, Heb v, ATV L
AR e 25 S 300 B AR s 25 BT P P

AR B2 Hp (9 e 388 T AL T P LA B H R ik 0
)+ ﬁ{:- Bt S <l

= {n@e BT gy s g, (1
i)~ w{t._ ¥t ‘l{\jj




WO 2024/159591 PCT/CN2023/082638

[0034]

[0035]

[0036]

[0037]

[0038]
[0039]

[0040]

[0041]

[0042]

[0043]
[0044]

[0045]

[0046]
[0047]

[0048]

WZAZ A% A B R N2 &, DRI R PR I 2 B0 ELUR R BRI DL h

» ACRAR IR IC T 0XF AR, B

it 3=—5{5) 2)
H ;
A | .

H (2) (3) (4) Al 45

¢

) =ty =—

L

RN A L R i R AR 20, BRI AR B s i 2 SO, o

i
.t S G SO ) BT B ) ‘6N
F=2 g Fopleaf = A1 — - §ﬁ§
VEQ DA ¥ ks j}: o

P nFD-2Dy
R Vg A

™

B. My
N Y X UAT P EL - ELI AR B s AT B R SRINFA],  olg Exh oy ) vl e 2k

ATHIIN . DABAE TS [) Py ) Fi s At AT B ey ) U PR Bl A R M DT REAT 2

c,—E —r-1, {8}
af

X3 (8) BEAT B AL AT A 2

d{;‘g IFG A‘}}:{L:}T )

K

= AVRIY, —AVG,), (9}

Fepr
Co ¥

{l(: -+ ? — E"fﬂ"’ {A’} — 1_‘{;"1-(;{1)2‘5 E;\_} _ 4 I'IG{]L ‘}Tg Ek} (_‘UJ}

£

Hep AVG(x) o RN R AL DEHEIINKF(E. B (10) 7] LIS 2



WO 2024/159591 PCT/CN2023/082638

[0049] o Vel 2] Vi [k 4 1]

= = AVG(y, [k + - AVG{, ), [k +1] (11)

00501 AEATARRITIAE BRI, SOR AT LUBALIE A4, B

[0051] N _
AVGU )y [k +1]= AVG(I,); (K] (12)

00521 L b 47T AAS S T th o P23 58

[0053] AVGIY, Ik +1+ AVGHN, (- 24VG,)
Vo lle + 2§ = Vo i+ (W (k41 r%”{i B
~ad

22

(13)

[0054] 5 T AEZL sl 2 vh BB AL T T v, AR AH A AT i, BRI
[0055]
De 025025+ AD.~0.25+2AD,...0,...,0.25 (14)
[0056]  fEASKHEMI, SN R ADBRE N 70,01, FERIEEMZ], FAHMADAO0,
[0057] AL FROM P i K 4 il B A Pl B b fUR, 3R HBhA TR RE, R 2 7
AR, HEREAT

[0058] AD= B+ 1AV (15)

AF = Ji {x; TRE T Ea?:&m) - ;}ﬂ’ {‘;’-E : AV SI’:’»
{7 AF T, (16)

- — B O
Vo = Fans ~Vin K]

[0059]  HrPkJUuiidEml A, v, BAMBERE, V o NEHBEKSEMAE.
Vo FAEA S R e AN, i B B R BRI AP R A
W e, BUIE KM SBCRERERME . Vo BN THME Voo AR
FEE Vo BZEME, HRRA SR FEDABAS e B8 7E J3 B B 1M LI JEE o

[0060] Ay BRI P KR LA A, AR RSN 4% il J e 5 AR pR RIOR VA 4% 1
EPRIRALA, REAEACHT e& K MU RS M Ry e A o AR SEHE ] h
SCHARY Y e B~

[0061]



WO 2024/159591 PCT/CN2023/082638

[0062]

[0063]

[0064]

[0065]
[0066]

[0067]

[0068]

[0069]

[0070]

G =Py +Vom —Verl® *3]) (1s)
|G = P (k= 21 Vg [R]Y

FEZRIER T, 6, HamEMLEHEBRERSE V . 6. H9HE
AR ABSHDABE R HIMERE. o o JNXFHADEHIBE RZEL.
FEARSELHERSI S, RN EE =DM R, Wy (D-AD, D, D+AD}. 1
FEAMERE N, ADEAR U5) HESR], REZ= DI RN A0
7) (18) Prigk KA s A, A B B NI R PP GG A2 — M &
il JE 10 P9 B B FH T DABAZ e 28 o

B4R T AE DA JE N A SR 25 0 B A M (01 #% . AE RN R A, b 9%
AR A0 (13) T HDAB S B 1% tH i, ARG FARYE A (16) 15
PIRRE R A A, AR AR B B s MG B R e P S TG IR A M, e
I F-DABAS e g v

C. MESHFHRIT%

AR FHCIUAE 1] DABAZ 450 25 (14125 25 W] 2 38 28 AR ARt Tt L T BB I o B
T L PR A BT SO T i A3 M 48 IR IR A S B TR H o
HtR 5 2 BIHMEER FE RS o DRI, ZETRALEE 25 vh 51N s S0 TR 2R B il o
YRS R s A

FAR IS SRR EAE WA S, K2R EEN R, KRk
5 E A R R A A s A P I L 4 S B0 A R I R I, TR

(19)
no REHUEIRBELIOIE, o o R SUE R AL A TR
RIS S s i S e A e

I; = AVG(I, k1+ CRFIR - Flk — 1D (20



WO 2024/159591 PCT/CN2023/082638

[0071]
[0072]

[0073]

[0074]

[0075]
[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
[0084]

[0085]

I 58 LAETTHRZE B (k)
E(y=1,-1, (21)
R ISR IR AT EIDN ~ o AREDEREA, L KIEAKQ2) 3
L L
(IR
EX&}::E{k—@]—u%ﬁéfk}::E{k—dj—yééﬁgf}?fi (22)
ol ar, &L
H AR (2D AT — it H 4 (22)
CALE It
N TR R AT R AR, A PSSR ot 2 3K (23) AT TR, A

1115 7] A2 23 2K (24) 1/ A% s 2 L BE T Ji )

IRy =Lk~ 1]-ER (24}

)

N OB R AESERR TRER A bl DU 7 0 RS AG THE A WCSOE
AT AN R R 00

FlAfoR 1 A H T P4 L I L R RSN 4 )T~ A9 X0 AT EL A - LU AL e
R A I 2 R S B T TR RIS IR Ko RS XTDABAR e (A ey AT
RAE, A3 SRR B AR

MR P it = BT LA v A5 201 2 i A

MR i B A B AT B AR, TR T BRI AT AR
B AR AR s

RIS IR A8 He 5 SR 1~ 12 P I 1 T D00 i H

TR PSR A, JFIRYE SO s B N IR IEFEAE AR A, 12051 & DAB
A s o

FERAEEEEN, BB AR Q) MM P S ERATRIE, REHREA

214 B L, R AR 16) AR A7) TR AE A, JFKTE &
AT R JE N e P SE RS R A AL S HUE T S B AT R AR ILE
ST A 2 B A



WO 2024/159591 PCT/CN2023/082638

[0086]
[0087]

[0088]

[0089]

[0090]
[0091]

S5 -
F5. BEiE-
i 100 Ve
K 199kHz.
7 7:2%
Lo 10.8ull:
Cre 40 uks
Coo IS uH
Re 1600

BT HARMISEIRIAL, B 1T HCTE 5 AT (DSP) TMS320F28374SH)
KT . KT 6 SRR 2R.

A HRE I I SIS Ll M T AE RGeS BAS I SR B R D0 AT TR A Y
B oL, BE AT T RRASTERE M sEEe, I T AEAS A B AR SRS D
ABAZ e 2 AEAE 78 S D0 1% R AR IR SR IS O RACR, a7l A
PEBE sk, WL 225 U S AR (A1 D0 R DABAZ e 5 (1 5y 45 WA LR 7 B A2
2RSS BRI .

ARGk xRS S BRI SE T

AHITHAT T ARG X R G S BN BURTER LY. 1’5 () (b) () Ik fER T
FE60OW 3 MR S HAEA R E SR ZN i tH s R Hdr, (a) 600WHiH

~=2 (b) 600W !, =10 (c) 600W !, =1 (d) 1200W

EiL LIL LiL

i, =2 (e) 1200W #gi, ~=10 (f) 1200W %, -~
4 LiL LiL

=1 A SR 2] o A2 TS f I RO SE B AR He 4 U SR 5 0%, DABAZ #5145 F)
HYH IOV A O 22 AR O 4 1) v A0 i 25 SRRy S B AR 1 2 U JES BT 1090
» DABAZH2% (1) 4 H HE BRAICATIR 5 SOBOR IR 22 (22V) o (d) (o) (F) IR om T 42
1200851 3 N AT S AT A FIBUE SOR ZR 1t 45 Lo A B T 4 o v A2
IR BN SEPRAR 23R K 50% R, DABAS i (e th I IR SR 28 4 T T
- b1 o AR e R B SR B AR H 28 RV 1%, DABAR 5t s 1) i H H WK R



WO 2024/159591 PCT/CN2023/082638

[0092]
[0093]

[0094]
[0095]

[0096]

JERURIHR G MR R ZE . R R WAL AL 3R 4% rh 72 2 PRI DAB AR e 25 AL Tt
HSHAESEIR LR P& T A LER.

B. FaAsMkRe b7 SE5

645 175 2 Fh 7080 DABAS e 45 (0 it 45 SR AR S S Ie S B IR AICR . It
i, (a,b) 600WHLEL (c,d) SB0OWHZK (e, £) LOOOW F1%K (g,h) 1200W, F1EKSE
B 25 L B AR B $R tH I T A AEAS R D 2 S 4N 19 A DAAT SR A8 TR 2 K
e AR R R B IR T JR IR BIFR 2

C. BhATERES ML

7RIS S tH Y 24 47 3 5 A8 I DABAR e 25 (1% th 45 SR 8 1R 38 e I S B IR AL
R BT, (a) AERAE600W5 1000w [HEI#:  (b) 5712 MBOOW T #: %2 1000W (c)
U LO0OW T e 22 600W,  SEIG &5 SRR W] AL i $2 th ) U Vi B T R AR 1Y
Yyty, HRRTE S EAL600WHT L00OW f] §T) 4k 7E400ms P H B T 575 B 6 (1 i
A e A5 R R K

PA R, AONA R AR BARSEiE T =, (RAR BRI A R IR T
Ih, AEAT B AR AR SR AT BN AL AR W45 58 M EAVEH A, I 5 48 3]
B e, H LR 25 AE AR IR VE R . BRIE, AR BRI AR i
82 LA BT BRI 2 SR 1 R 6 Ay

10



WO 2024/159591

[BUAER 1]

[BUAER 2]

[BUAEKR 3]

[BUAER 4]

[BUAEKR 5]

PCT/CN2023/082638

BRI ZER A

—FIDABAZ HAS K R PR Ih A IR IS B TR, A IEAE T, BfE

X IR DABAZ e 2 R 1 HEAT R AL, 19 30 24 BT FELURARURT 24 By R AR
AR i >4 BT PR o AR 37 3 A A

PRAR AT AP 25 AR Bl R AR M B AR, IR T BT
Pt AR A8 s AR I

PR T 38 A% 5 2% R JBORIT F 347 RL 70 2 T D00 HH P

TR R A A, PR AR s B s N SR N PR A M, b
FTiRDABAS #: 55 .

FRAE UM ZE 5K 1 ik 1) — FRDABAR B 25 (¥ mi AL & #e s i S AUl v U7
, HEHEAET

JITIR > 5] VLR FH iR DABAR #5851 A8 He 43 1) FELUR B v B4 31
PRAE AU ZLR 1 32 B34 g — FHDABAR 4 2% (¥ i S048 s 2% T i S HU o
Tiit, HAEHEAET

B O LR R (R = R/ s v L

nV,;DA-2D)
L

Hrbp v, AR, Vo s Mg, A2 s i W b oy
1:n, ZBIEBHIIEES L, DB, (9 REE.

MRYEBOM LR ik ) — BIDABAZ e 2 1) v AL F 25 s S Bl U ik
» HAFIEAE T

JITIADABAEFE S 1) P (14 i s At et 7R I sl A PE T R T AR
2,

MRYEBOM ZER 3 Jr i ) — FIDABAZ e 2 ) v AL T 25 s S Bl U ik
» HAFIEAE T

AVG(I), =

11



WO 2024/159591

[BUAEKR 6]

[BUAESR 7]

[BUAEKR 8]

[BUAER 9]

PCT/CN2023/082638

BTk Ty tH v e ik =
AVG(Dy [k +1}+ AVG(D)y [k} -24VG(I,), >
CJf

KAUETRAEEE M, C , MR ANAE, 1, NOERR
L7284 ) 120 1) LS T [ PR o

FRAE AR ZE R 1R 1 — FHDABAZ e 25 1) i S AL i 35 I i S HUh v 5

, FURRELE T

PR B& 2L CF AN R

Vil + 21 =V [k +

CF = &G, + 0,6,

th:%=<§':ew~in Vgl 2]
|Gy = T [k + 20T D

Hp, Vo NRHEERSEME, V.. tIMERE, V4 AEE
M, G, &0 E 25 EERESE] Vo, KNERETIE
WIS, G . WA E MR A DABE B MR o a
NG, 6, I ER D HIBCE REL.

HELA BSURU SR 6 FF 8 10— FDABE B35 1) 7 A5 I S8 SR B U A 1
, HAFFEAE T

iR B A I A SR A, KRR AU, A
R 9801372 109 000 3o 45 R 8 0 L 2450 LT 528048 s 38 5 F 0 K o
HLAR LRI SR T 10— FDABE B3 1K) 5 M088B IR B U 1
, HAFFEAE T
Fridtp i N AR . ,
Ilk]=I[k—1]- gE&)

gﬁﬁﬁ%ﬁﬂﬁiﬁ'ﬁ@ﬁiﬂﬁ, E() AffihiRz, n ABERT.

MRYEBOM LR ik ) — BIDABAZ e 2 1) v AL F 25 s S Bl U ik
» HAFIEAE T

12



WO 2024/159591 PCT/CN2023/082638

P v AR AR AR A, T AR AT A R BN 10 S U PR REAH A
Pl FITADABAS e B, A4

TERA G M, BN I =AM R, AR R
BRECT, AR B8 BN IR VA GAE TR — AN 4% J A H T DA
BAR st

13



WO 2024/159591 PCT/CN2023/082638

Cotirolier

&

Tt

e

igh Frequency

Transforner |

L, e -
. O aeved 3 N

P
PO
y
iy

4
ey 5/

Z

£

AT

722

Y

7 o LA
A o8 0 0

& o
5 b N
X b ¥
£ < N
5 < K
I : § 3
& s ¥ H
< o N
3 o
; § N W
3 E k X r
sl 3
: N ¥ §
- ¥ 1S ¥ <
K H cnay b §
> e :
L 3 RS 4 H
S by Ry X ¥ 3
RS N H g \\\\\\\\\\\
___________ \\& PO M \\\\\\ f
¥ N, < R >
5 TO§ 3
el &8 S P
y & i & e . : §
& D P
& \\\\‘Q\\\\\\\\\\* . s \\\\
:Q\\\\X\%‘ BRSNS
3
3
3
3

@
(9]

1/7



PCT/CN2023/082638

WO 2024/159591

H
]
4
H
i
H
7
4
4
5

2

i

e
o4

o,

s
vy
7

[

ez

o
e

s,

ey,

K3

2/7



WO 2024/159591 PCT/CN2023/082638

AVGI T [4]

.
T
A S

A (24

3/7



WO 2024/159591 PCT/CN2023/082638

4/7



WO 2024/159591 PCT/CN2023/082638

T AR R

AN

PSR-

“
ok

R S N e T O R SO B R N
&3]

Lndrrandnd Lok

57



WO 2024/159591 PCT/CN2023/082638

A Z\. . e
g §\\\\§; N NN
o §§§ T \\%% N

Y

©
&l 7

6/7



WO 2024/159591

Estironted Leakage Inductancs

PCT/CN2023/082638

b

i S5 LR ey F LS

Eciimated inducihnos

eV i
X wsld
= i
it g
‘233 R
W &
&

¥

Iy

Y

Lenkags inducia

717



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/082638

A. CLASSIFICATION OF SUBJECT MATTER

GO1R 19/00(2006.01)i; GO1R 25/00(2006.01)i; GOG6F 17/10(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC: GOIR, GO6F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT; CNKI; ENTXTC; ENTXT; VEN: DAB, SUH VRN, Z#a8, ZEes, IR, R, P35, 9, B, BE TR, R0
PR, FEAEA, dual-active-bridge, converter, transformer, leakage inductance, average current, cost function, phase shifting angle

C. DOCUMENTS CONSIDERED TO BE RELEVANT

description, paragraphs 13-28

entire document

entire document

December 2021 (2021-12-07)
entire document

entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y CN 115473440 A (JIANGSU KOYOE ENERGY TECHNOLOGY CO., LTD.) 13 December 1-9
2022 (2022-12-13)
claims 1-7
Y US 2017370977 A1 (GENERAL ELECTRIC COMPANY) 28 December 2017 (2017-12-28) 1-9

A CN 113206499 A (XT'AN UNIVERSITY OF TECHNOLOGY) 03 August 2021 (2021-08-03) 1-9

A CN 113394982 A (XIANGTAN UNIVERSITY) 14 September 2021 (2021-09-14) 1-9

A CN 113765393 A (NANJING UNIVERSITY OF SCIENCE AND TECHNOLOGY) 07 1-9

A CN 114221553 A (SHANDONG UNIVERSITY) 22 March 2022 (2022-03-22) 1-9

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

document defining the general state of the art which is not considered

to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

«0” document referring to an oral disclosure, use, exhibition or other
means

«p>” document published prior to the international filing date but later than
the priority date claimed

wr

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

> document member of the same patent family

Date of the actual completion of the international search

20 October 2023

Date of mailing of the international search report

23 October 2023

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/082638
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2022262066 A1 (SOOCHOW UNIVERSITY) 22 December 2022 (2022-12-22) 1-9
entire document

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2023/082638
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 115473440 A 13 December 2022 None

US 2017370977 Al 28 December2017  US 10024808 B2 17July2018
oN 113206499 A 03 Augwst202l  Nome
oN 113304082 A 14 September202l  Nome
oN 113765393 A 07 December202l  Nowe
oN 114221553 A 2March2022  Nome
WO 2002262066 Al 22 December2022  Nowe

Form PCT/ISA/210 (patent family annex) (July 2022)



Elbrfe = RS

FElrHES
PCT/CN2023/082638

A FRETE

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

GO1R 19/00(2006.01)1; GO1R 25/00(2006.01)i; GO6F 17/10(2006.01)1

B. F 2,

R 1R ISR SO PRI 2E R A 26 5)
IPC: GOIR, GOGF

SRR R AU AR i AR B SCERA SO 3% Sk

t, cost function, phase shifting angle

Bl s 2 A AR R R R R, ANEERT Bt aR (CanfERT ) )

CNTXT; CNKI; ENTXTC; ENTXT; VEN: DAB, SHIENF, ZEfizs,
Wi, BRETBE, RO E, FeHHA, dual-active—bridge, converter, transformer, leakage inductance, average curren—

Lhegs, TR, BE, Py, HE, B

C. I
Egilly SIASCHE, E, FEEAAESCBE ARFCHIAR ok

Y CN 115473440 A (T FHEGEIE R AR AT 20224812 H13H (2022 - 12 - 13) 1-9
AF R 1-7

Y US 2017370977 Al (GEN ELECTRIC) 20174E12 A28 H (2017 - 12 - 28) 1-9
WA 581528

A CN 113206499 A (FIZHE T RE) 20214E8 A3H (2021 - 08 - 03) 1-9
554

A CN 113394982 A (FE ) 20214F9 H14H (2021 - 09 - 14) 1-9
554

A CN 113765393 A (FERUHE LR 20214E12 A7H (2021 - 12 - 07) 1-9
554

A CN 114221553 A (I RF) 2022483 H22H (2022 - 03 - 22) 1-9
554

A WO 2022262066 Al (UNIV SOOCHOW) 20224512 F22H (2022 - 12 - 22) 1-9
554

WEZS e = I

TR E R

SRS IR AL

" WA BEC R T I BOR— RS Ser:

* A ATEERR Er i S e S A

Tlﬁfﬂﬂm R YR 2 B AT Se i i T )
ﬁﬁﬁ'ﬁﬂ%**}ﬁi PREEI ST, EORRE T—

imfﬁcé*

it
C W RASKATIE, R REEE AT AT
oA B A TERR BE B{EIR TR R (e i 3 it

inf

I X
%ﬁ??ﬁﬁg I B R AR E%EEWE%I?HE’]X# (ﬁDETZk

e
T

g HEALAV A 2S5 07, 5 FE A EI i, B0h TR
G B R I P S S

BIAE 0 BRI R AR
i}%gﬁ%%%’gi%lﬁ bk f? BRI, WEBREBFNEIIAR

v” Bl 9%5’] ﬁﬁ éﬁiﬁﬁ’ié }’%-ﬂi’?n Eﬁﬁ SR ey

T, ERESRE

FElrt 2R bR sE AR H

Elbrta =k di e H

FRELH L BT e DA TP k65 100088

2023410 H20H 202310 H23H
[SA/CNAYZFRAHEE Hik ZHE R
iR EE R AR AU ey

FLIE B (+86) 62085340

PCT/ISA/210 F2(3E2T) (20224E7 F)




[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/082638
o3I PRI P ha AR P
CN 115473440 A 20224F12 H13H T
CUs 2017370977 AL 2017fEI2F2sH  Us  loozdsos B2 20187 A17H
N 13200409 A 2020fFsjsd x
N 13394982 A omifpofa x
N 13763393 A omifEf7H x
o L2153 A ooiEsf2A x
WO 2mmees Al 2fEi2fi2A x

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

