E365FH
2016 £ 8 A

AL LCC IR R BT e S o

BEE R R Kk K REE
(Ao k& RAIEFK IR @% 210096)

Vol.36 No.8
Aug. 2016

% 2 & % iR S

Electric Power Automation Equipment

WE, RAL L EEBEMARFSMICCHRTRBERGEL TBCE N EINKIF £ (BELEFET S
BT oM 5kt A, A TRSEAREMEFBME RS B KRB AR S A — MR F R
H—AEHMEEABX, ELTAFBHICCHERTRENST A BB ST WEWE S FIR RS
BFERBRFREHFE, BETHAMRA SIDEALNARRLETILE LR EBEART TR BRSNS
P84 % v VAR R SR ARt — AR TR R S N LR A R ARG kL R IR RINIE T Bk AT R ARG T

o IE A

K. AFBMLCCHRTHE, AR REME, FREBER, IS, Skt

FESES. TM 46 XERFRIRAS. A

0 5l

LCC AR IF IR 41k 2 45 e o AR DGR 4R | 1B
PRAZ AR B L HA R D AR | 9 B O Y
Lo i e A e R SF 0 R o R U AR
VAT NI AT S A B Tz B S A e
R LR B A U AL BE LC UB U4 1 LCC iR
AR A B PR RE AT B2 — 2 R T E S BUR AR Y
TAEE RN 2% o T D B D A LR 2
T RE VAR S N P R A IR 5 2 R B A G T
PR W IT X — 1 AR AE B JT OGRS
B, T SO e FLA AR S B AR LR R RS
T LB RSSO T 0 SR AR AR A B

— R IR 3 Bl L FHA (First Harmonic Ap-
proximation)Xﬂ'igﬁﬂyﬁﬁ%ﬁ’/ﬁ%ﬁﬁ*ﬁ W v A AR
AR NI BUE ST RN (TR 3 S ISk RS E U
H—A LAY 30T %07 1k M B SCHE M ] oA
FE ETC RS AR IR e p s AR e PR, SC
B[ 107 AR I8 i s O BFFE XS 4 2 Y T — Fhi
A S g o R O A B i | AELATS HH — A F B A B
FOGF R AT 85 0 W TR ORGP AR T, S
FR [ 11 VBT T ) 300 X i s Y R O BG4 i 7 J i 42
T — Rl S AR M Y 73 T 7 I R B A RO — A
CN SRR R s WS 3 B L R o TP e
LR PEAR AR B] )RR 2 v 1 R RORS JEE . SCHR[12)
SI BT T I I 4R PR A P S L 1) AR PR AR R
TR AU e e R R A A D DR B B B AR
— A~ L BEL AT HL A S IR A 5 5 B T SEIORS i A 4
RO I3 T SRS e gr AT TR T

TEVE RS HAR AR 2245 ) J7 0k v | A% AR s o o 4
s B #1.2016-03-17; 8 E HH3.2016-06-29
HETTH w5 4 A4 % 457 %9 B (SBE201300580)

Project supported by the Technological Support Program of
Jiangsu Province (SBE201300580)

i

DOI: 10.16081/j.issn.1006-6047.2016.08.019

A5 W BK Bl A5 5 22 1] 9 A 7 A o 35 il s L R | T
B TERRAS T PR FE R OCHI BN AS | 55 01 2 458 T AH LE HAT
B A 35 ARLTE B 28 AR AL s SRy S0 RO S 75 229
PRI AR | B 2 A — SR TR O Tk
SEIARTF G, SCHR[ 13 188 T — AR A 35 ik 7
2R IE B O SR AR i i A R S L V) i
BREAAESE] IL IR A T 2 MRS RN &
T4 B E B R T8 4%, 72BN H
ORGS0, SCRR [ 14 142 1 7 —Fh il 4 25 6 85 1 5
Pfe A = Mol 98 e [l i A P RS iR fL O 2 &
WL B B A A A | BE BB 2 B0 3K T 5 SLRE il R 4R [
% 1Y) RE B 1] 3t R 2 A 1K, (B £ ORI F S A I AT
BT A AT 5 R T R R R Wl R e L R
K, SCHR[1S )42 T — PR AR 445 19 [ 588 A A
7. SSPSM (Self-Sustained Phase-Shifted Mode ), 7] DA
PRAIE AR 3 25 7F K Bl 97 280748 4k T 475 Al S8 RO ¢ |
() B A 9 /0N 1 T O 00 8 1) )8 4 3 [ | i — 20 BRI
TEFE T TR M AR A R AR ROR |

AR SR Bl i 90 A B0 23 A vk X SSPSM-LCC
RO PR AR e A% EAT AT, ST T AR AH B I
BT T I iR AR S 25 10 HE R 25 T B F R U AE RO G
X BRI, TR T A R
AFBLA S ER T L REHE 1.25 kW 1S5
BB i AT TSR

1 LCCIERE#IF I E M K SSPSM E A&
[R3E

LCC IRAEHAR DL ILIE 1, B Vi — Vo
IO T, R R TR A T LR 1o AR ] % i
IR LR L, BB IR LA ¢ FOFIBGRRIBA ¢, A
W, Hod ¢ L T AR AR I A A LA Vi — Vi, AR
T C R IR LA (C>C,) s R TR,

SIFTHTRCAN B A U, T TR



T % R A LCC MR A BB A AT B B i ®

% 8 i
J_ - J_ Vll_ Vi
VJ”Ej N TVJ,Ej N T, ¢ 5 ViNVAN
ot L f] e
in _ B T T | _n
v Vip| V
J_ N J_ I);_ b5
] N N
Vﬁi ~ Tvig NG
Ve 7 Vu |

B 1 LCC iR AR 5514

Fig.1 Topology of LCC resonant converter
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Fig.2 Main waveforms of SSPSM-LCC converter
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Fig.3 Equivalent circuit of SSPSM-LCC converter
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Steady-state analysis and parameter design for SSPSM-LCC resonant converter
GAO Tiefeng,ZHANG Sen,ZHU Zhu,ZHAO Jianfeng
(School of Electrical Engineering,Southeast University ,Nanjing 210096, China)

Abstract: The SSPSM (Self-Sustained Phase-Shifted Mode) LCC resonant converter with capacitive output
filter guarantees the ZVS(Zero Voltage Switching) in whole load range,but its analysis and design become
burdensome due to its nonlinearity. The equivalent circuit of SSPSM-LCC converter is established,which
models the high-frequency transformer,secondary-side rectifier and output filter as the complex impedance
based on the improved FHA(First Harmonic Approximation). Its steady-state characteristics are analyzed,including
voltage conversion ratio,peak resonant current and ZVS features. The influence of key parameters such as
input impedance angle,rectifier non-conduction angle and the resonant capacitor ratio,on the steady-state
characteristics is explored and their design principles are given. A parameter design method for constraining
the input impedance angle is introduced. Experimental results verify the correctness of theoretical analysis
and parameter design.

Key words: SSPSM-LCC resonant converter; improved FHA; equivalent circuit model; steady-state analysis;

parameter design



	2016-08期定稿.pdf

