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Research on the Dynamic Feedforward Voltage-stabilized Control Strategy of Three-level Boost Circuit
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Abstract: The three-level Boost circuit has attracted more and more attention because of its low switching loss
and low device stress. The three-level Boost circuit with wide voltage input range was studied. Through theoretical
analysis, it was pointed out that the duty cycle of three-level Boost circuit can not follow the external disturbance
quickly, which will lead to poor dynamic performance of its output voltage. According to the input-output
relationship of Boost circuit, a dynamic feedforward and voltage stabilizing control strategy based on the existing
voltage double loop control strategy was proposed. At the same time, the state machine was used to increase the
smoothness of algorithm switching, so that the output voltage of three-level Boost circuit has better stability.
Finally, the effectiveness of the above control strategy was verified by simulation and experiment.

Key words: three-level Boost; dynamic feedforward ; state machine

ULAER , Boost HL I H T 2548 1 £ 5 T 4% 1

RS T N H TR RS B E LR AR
g BUAE A A . AT P R SF- Boost HL

%, = HLF Boost AJ LAR FH 28 5 B8 AH I il SR s, 42
1o B GE RS ASOT AR A 3 s/ 8 LR DR
WA MAVER . I = H S Boost HEL 1134 7 7F
KU E R I —HF Boost H I 75 2 7E
4O N e ) v AR E , HLOR IRt S
AR RSN CE R VA o T

XF Boost HL BT 55, 52 M i 1 H S A2 1
FEA PR R 1) Fa AT B s AR AL
2) HL B B0 B S8

9 {# Boost HL B ARSI S 1y s A dERE , O A
K FH AT THEIE . SCHR(S] %ﬂﬂ}(m Buck—
Boost H1 %, eV N SO E PN AN ALk PR
A,Jﬂﬁau/\%ﬁ%l/\ﬂ%’iﬁ%ﬂzﬁﬂ%Lﬁ#ﬂﬁ
WE T IZ 5 VA TE B i i 2 A ki . X
HR[6]51 X5 Boost FL B 7 11 2830 Rl A 28 AR IS ) H
JER FL A T 2 7 S D)4 (), ST T RAR S A R
Pkt T S R o SR Sl e SR IR T AR

B . SCHER[71EE X = HLF Boost HEL B #E4T T /IMF
SHEBL F5 T Boost HL M AR f/IMEAL RS 18

TR AL 1 R IAMAER T ISR T R
EE EZSCE AR B X R AR B 31 745 T O T A 2%

EEB N AR (1981—), I, Wi+, @ 2 TR, Email: yangpsh@163.com

40



M3E R = Boost W33 A AT AR AR R 45 ) Rk AT R

WAL 20215 HS51E F14H

Mo SCHR[8-9VET X BEA — Hi~F Boost Hi 17
FEIALAL , (AR A S X S R T 000 v A9 4 A H e A8
TS

A SCHE A Boost Hi, i Ji LA B2, 136 W] Boost Hi,
PR A A R DR R PR AR A o o R T s
PR e L7 B PR TR B — R T H R
5 (%) 2 A5 4 S SR, bR s R %) 2l 25
N, 2R 7 1k Bl A 4 e R 0 F B bl AR S
25 AR DU BRI g, 4 sh S V)4 i
FET AT o

A —EB A3 WA 25 = H - Boost HEL 1Y T
YRR B, s A e T o0 T, Foki i e sl 25
P IR B A 41 = L Boost HY
% F S A PR 5 v e 67 34 T A 1 AR 4 1
Ty, TR B A F iR Fe A5 Oy v L B A
XUER i SR oy, g i P 3 67 480 i A H R
YR 3 00T 19— HL 7 Boost H, %425 1] 5 1%
7R ATE PR S i H R 3l 25 PR e iy [l i, 4>
oS LA PR . 55 R e R ] T
O B UE b AR ] SR 1A R . R R
' G

1 = -F Boost &% T/ & 22

& 124 = HLF- Boost HL I &, Horb U, i A
ML s Lo TR BLAR ; C L, G o LA R M T
#;Q,, QNI D, D, N A U, U, AR
C,,C, FRIHLE ;U At W s 5 1, A F P A FL AL o

L, L
— Y'Yy

u.Q

1 = H ¥ Boost A8 A 4H M A

Fig.1  Topology of three-level Boost converter
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Fig.2  Four working modes of three-level Boost
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Fig.3  The control block diagram of three level Boost
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Fig.7  Simulation results under input voltage fluctuation
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dynamic feedforward voltage-stabilized control strategy
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Fig.11 Experimental results under input voltage rise
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