55 35 B 7 (N G S T A S <} Vol. 35, No.7

2023 4E 7 H HIGH POWER LASER AND PARTICLE BEAMS Jul., 2023

3o
1

Jk R EAR

. e N Y AR Y. —Ill— =
HEF AC-Link 5125 AC-DC T 88
SIL Y x| A-A—: *
HFIMZ T R e R E X
e, XMNERE, F 4
(VU 28 K2 W) BB 2 5 BAR 24 B, ii#R 610031)
@ E: LI AC-Link™ G828 4 19 7 X LR, X728 e 2% 00 40 F0 25 4 R TR B X R AT T e, 3R R R
A3 DL TAEAE SRR 20T, 3 2% F 3 0 SN T 7 A B A9 30 37 Aok 3 0 s 1 B vk, B9 T AR B B b = A A R R O
ol Bl NP, B A T BEE AT A SR TR RE N A Th R 8L, A FH Matlab/Simulink #5 # T 30 kW {5
ELRE, RGN, A S AHE A L RS AR 101 BB B SR, e Rk B 3 kv, FHERE S
BB T 6% X2 W% AR e g H A KT A R T 1R G AE

KW WMBEBERR; PGSR AC-DC 545 4% 5 R 25 T 43 B k5 HL fT 40 TR
FESHES: TNS6 XHEtRERE: A doi: 10.11884/HPLPB202335.220325

Topological design and control algorithm for AC-Link high gain
series resonant AC-DC converter

LiBotang, Liu Qingxiang, Li Wei
(School of Physical Science and Technology, Southwest Jiaotong University , Chengdu 610031, China)

Abstract: Based on the AC-Link™ energy conversion method, this paper improves the topology and working
mode of the converter, so that the resonant circuit can work in bipolar mode, and designs the corresponding
commutation timing and control algorithm based on the new topology, which enhances the adaptability of the
converter to the three-phase input voltage fluctuation, so that it has the theoretical boost capability and high input
power factor. Using Matlab/Simulink, a 30 kW simulation model was built, and the simulation results show that the
output voltage reached 3kV and the boost capacity reached 6 times under the conditions of three-phase grid input,
transformer ratio 1:1 and resistive load, indicating that the converter has the ability to operate over a wide range of
output voltages

Key words:  AC-Link, series resonance, AC-DC converter, state plane analysis, charge distribution

7E AC-Link 5 &, 284 2% H 5 (19 7 H 8 77 P ARSI AR Ho #5748 Lo, AT REAIR T 748 e 8 i T MEBE . LS, 7EAH
AR b2 T, 283088 A B TH R AR ) dee 1 o6 s R A R Y T . Sk [1-3] #3817 AL F AC-Link £ K (19 3F
IDCTRS P FL IR, 5 B LC & 2038 4 S 80 T 56 28 i i T3, [R] s 0 A P JB s BB A AR e 2% BB 08 TR AE THIE MR JEA R,
RILT A B KA 1.6 5 224, SCHR [5] 4% LLC iR 28 ¥ 45 B FH T AC-Link £2 R, 454 LLC I TAERHEIZ A e
ar L RE TAEAE R AR s 2, SR T H: H s A% i b 32 380 5T (K8 O IS, Oy DR IR AR 48 5 A 303, A A — ik
FE2 AL, IR B ER IR IR A F F R AT T R ), O A e g R U LT T AR ) A e Sy T 4R T
KLLSEB Boost HJ g, H AR RE ) AT BB 4R HL IR AR 2 o SCRR [10-12] 4215 T AC-Link™ A, K4 v 2575 4 h[a]
SEREFRT, 75 BT IR Ik o oA 2R FHT A1 J8] b A o X 1 U L2 FE R, 5 20 S E TS IR P 2 1o A B R 1 TR,
TR I AR TR ZE B MRS, BN B & TR AR T o Oh il D AR 0 28 19 T R RE U0 4555 1 In) B, AR SCAE AC-
Link™ FEAli b o6r # M A5 1 A TAER T 1T 80, B B PE TAERE UM AC-Link™ fig fe 8 e ity 5 SARZE &, IR T
AR FNBC T AR R B4 I I e R A, A5 O S A g T AR A PR U B 1 3 P R ] I e
AT =i A YR REOEIE FORZ RE R RE ) o I SEBRI A B R E, Ht R AE ) 32 IR TR S Fig IR e 25

* ES H#A:2022-10-08; 81T BHA:2023-02-21
B &R 2, libotang_0606@126.com,

075001-1


http://dx.doi.org/10.11884/HPLPB202335.220325
mailto:libotang_0606@126.com

weOoW s 5 Ol TR

B R 2K

1 FEHEEN

FEF AC-Link™ 43 AR (1) 25 3 85 BB R SN EE R WAL | TR, Ly M L 535045 €, ARG B 70 Fi v B RS I 55 F Fl
B o LA I AR U R P 2 T R AR Sy i RIS RE PR, 1SS A i 1) 8 k38 A T AH R 1 T A
fift B IR F 25, TS FT R0 T G (S,) SR i il vl L BB RE LG RE B 3. X C BB IS 2, AT S ¢
(Sw) T RERL L, fEAG RO RE R . i TR AT W4, 3t BB SR 1) Il 2l 0 FLZ AR e 88 R B A5 TR RE 7 o AR SORE 3L
WPERL A AC-Link™ R it A5 88 19 77 U256, 3 TR 0 0 A D52t 1 A I A 42 ol B0 06 R O B 0, 28 et I I 4R 4 b
LRI 3 BT, SR X I 5G4 T SR (S B Sy filf it U RE 8 XL 1n] 3T 311, S RS A TAR R B3 1l B 4%
o RBE IR b IR A Ry, AL T FLBOR oS3 Syg 20 I A I 1) R ) I H T 5, 4 ol R ek DA TR IR HL 2 ) £ B
oo BATTS m s A | R I R L I 2 D B 1 R IR A BT S

resonant- resonant-
charging discharging
LyL,
—_—TYY
TSN T
C~Ce | |
msiF SQF >
Fig. 1 AC-Link™ topology Fig.2 AC-Link™ current waveform
K1 AC-Link™ 4 h45H4 42 AC-Link™ T.fE s B
s Kp s
L~L S4] Ss ]
A Cn Rn
—_—TYY Y
—_—TY YY) o
el |] siF s
LLT 5, IK% s,

Fig. 3 Series resonant buck-boost topology
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Fig. 9 Three-phase input current and output voltage waveforms
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