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Fig.1 Topology of three-phase H-bridge boost rectifier
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Fig.2 Three-phase boost rectifier for interval[0°,60° ]

)
; N

VY
g
VY AN Vo,
U, 1U. 1L, ‘ I +
S" SI' i l]n\ll
L, A

B 3 [0°,60°] X & P F B B i F /E A #h 5 30 18 2R
Fig.3 Equivalent circuit of dual parallel boost
topology for interval[ 0°,60°]

FRAE X 4 B AS 8] (1) FF SR ZS 0T L BT s J L,
L, L, R EAE , 2 PFC #0725 T A 7E & & T A0
B, WSRAE T R R 7 ARSI ORI R ]
2 RN, B a b A2 d,>d,,d, d, 55
KA S, S, W E )M a c.d(d,<d,), FRIFRI

B0 i TR AR DR AE 1 A TR OGS LR
JE RSB AT PUACK S5 T, an2R4 (1) iz
Ul 2/3 -1/3
Uil=-1/3  2/3
U 1/3 173
=0 (1) T (2) .

Udt (U U |(d-d)+ |G

Uidyt (Uit 3-Un | (dmd)+| U=

Uit (U =5V |(dyd, )4 U = 5V | (1-d,)=0

N F— AR CEHD B = ARG, BT watu+
u,=0, WA F 2T
U+U-U'=0
= (2) AT LUK R A5 21 .
1=d, | (2 177U /Uy
[1—dn]:[1 2HU:/U,M] (3)
e RSN X U/ U, =1/ (1-D)X T
A 1 252 530 B 0 B I T R AR o 1 2 BT Y X
B U, U, 53526 DC - DC FH 728 3 25 1 Sy A F
s 2R (3) A T IR TR AR I L A
AHLFE K R A s PR = 22 R E e R
B B TR A % 2 3l A X, XA 45 20O AR
T o LB, RS BT R B 4 R TE G

2 AHHJE PRC 1 4%

kT S B A R B A7 T 3R DR ERORN g A R RAIG
P ELEE AT L A 4 B ) B R A A AR S i
®HAR

B JE] R o) R B G R B o A O B, —
2 ) FE e R R AR R RN BT H K BRI A0
B S 3 Ak Ay 2 A s 1 A A Ly
2R 2 Al A A% L )i T AE 2 L DX (] 9
FHL % AR 4 L R FRIRSOKE 1 ANtk R IR 53k 6 1>
X (0], 22 [ T 5 L IS N — AR LY i, 0y, 2, EFR 1) 2 FEL U
L1, % 2 AR5 5 26 B0 8 I 56 1, R0 6 0
WA U, Z B EFE SRS % W R, e
FERRAS TAE R R rh AR R R i, R 2515 5 il i kb A -
B (PO S5 A, (s)JE IREHIE S U, 58 B
OB U, 5 1, 1, WTITE—E 75 fih A 25 4t i
AT EAE T Q,.Q,, XFEFF R 5 & AR 4
I KRE S BRTE—E,

X AN TR KB — A0 PWM 3% i L i, 7 —
ANTFOCJE I, B A E R LI 4, A 0, A0 Tl BR B IE 5%
R we, M u, HIAKFERR N

u,=R.1,, w,=R.t,, u.=R.1,
A R AR Wt 28 L U A A5 3 R

T RGEXFR 0 =40 R G, 38 5 i
B L, L, 3 I ERERHLE U, F1 U, BV AT SE 342 i 1Y
Hiy, K, =40 PFC £l #9 H Ann] & F .

U,

U (1)

|
- 37U0ul ) (1_dp):0

1
-3 Uu |(1-d))=0 (2)



%8 % %

Ve ¢ ORI BT T WML U 58 10 B0 A S i

v —
L TR D 1 2 s B :

L £ L B

o 1

U.(1-t/T,)

eelliFelel
Ré

B 7 A% O H B

_______________________________

B 4 BEHESZ R KIEE

Fig.4 Kernel of one-cycle control
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Fig.5 Waveforms of one-cycle control

for a few switching cycles
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Fig.6 Simulative waveforms of three - phase
currents and output voltage (input frequency

varies from 393~407 Hz)
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Study on dynamic performance of one-cycle controlled
three - phase PWM rectifier

LEI Tao,ZHANG Xiao-bin,LIN Hui,ZHAO Jing- hui
(Northwestern Polytechnical University,Xi’an 710072, China)
Abstract: The operating principle of three - phase PFC(Power Factor Correction) rectifier under OCC

(One - Cycle Control) is analyzed and the mathematic switching model and equivalent control

equation for three-phase OCC-PFC are derived,based on which,its working stability conditions and

dynamic performance are derived based on Poincare mapping. The modeling and digital simulation of

PFC converter are implemented with Saber simulation software,and the experiments of 2 kW three

- phase PWM rectifier are carried out. Its stability performance and dynamic performance under load

change or input voltage disturbance are studied. Simulative and experimental results verify the

theoretic analysis.
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PFC; PWM rectifier;

stability analysis; Poincare mapping



