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Abstract; In order to overcome the deficiencies of the traditional low ripple DC regulated power supply’ s main circuit topology, such as
complex circuit structure and large size, a new type of adjustable DC regulated power supply topology based on Buck-Boost inverter
circuit is proposed to replace the two links of high frequency inverter and transformer step-up in the traditional structure with the Buck-
Boost inverter link, which can be significantly simplified in terms of the circuit structure compared with the traditional structure.
Compared with the conventional structure, this structure can be simplified significantly in terms of circuit structure. In order to realize
the requirement of low ripple and high stability DC voltage output from this new type of adjustable DC regulated power supply, a
composite control method based on proportional-vector proportional-integral is proposed for the Buck-Boost inverter circuit, that is, the
capacitor voltage and inductor current in the Buck-Boost inverter circuit are taken as the state variables, and the inductor current is taken
as the inner loop of the control, and the capacitor voltage is the outer loop of the control, and the two closed loops are decoupled by
adopting proportional-vector proportional-integral composite control method. The decoupling control of the two state variables is realized
by adopting the proportional-integral-vector proportional-integral composite control method for the two closed loops, and finally the effect
is verified by simulation and experiment, and at the same time compared and analyzed with the traditional low ripple DC regulated power

supply. The results show that the new adjustable DC regulated power supply topology based on Buck-Boost inverter circuit proposed in
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the paper and the control method proposed for the topology not only have small output DC voltage ripple, high steady-state accuracy and

good dynamic performance, but also have the features of simple circuit structure and arbitrary adjustable output DC voltage, which are of

good application value.

Keywords : low ripple DC regulated power supply; Buck-boost inverter circuit; control strategy; comparative analysis
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Fig. 1 Buck-Boost inverter-based adjustable DC regulated power supply topology

2 HiRtREBFEEHTERR

AT AR R AT AR H R A AR S AR
ARG PE IR TR 2R %o e = A0 PWM & i J 42 1Y SR
TCF IR Ak 14 25 (0] Ok ek 8] 1) W, 7 X6 JHG =R 52 4 O BBk
Buck-Boost 10175 B, [ U 45t SR HT LG (9 BR 43 - O 1 LU B BR
AR AN BR IR
2.1 =18 PWM B B B I SR Ak

BEXS =AH PWM HE U L 4 H 2R FH DG % i Y 25 [
PRI B AR AR .

u, =U, cosl, =U, coswt

2
u, = U, cosb, =U, cos(wt - ?'n)

Ao NEAREABR, U, AR ERE,
TEPRUE AL g A ZH R B 251 R, 72— PWM
RS 300 P CH 7 i 4 P TS PR P A A
g,
thae = 2cosb, (2)
A cosh, =max (| cosd, | , 1 cosh, |, cosh 1) ,6,.6,.
0, 73 hy = AR A LR B AR AL A5 U, Ol i AR L TR
W {EL
2.2 =tHZ$EFHEK Buck-Boost 1535 FE B 15 I SR B
LA Buck-Boost j%i7% H s r L 2 R T D Fi JRE U A AR
AR IR BRI P A BR 2 A k7 9 A S A L A 42 1] A
P A DU EL T A o SR ER R SRR I A o AR
E o P Tl AT A L 52 S0 79 bR 2 A e ) S A o

(1) TR e i 28 58 0 3 25 RS B P i, 6 30 1
4, = Uycosd, = U cos(wt + ) R T 53 590 8 4 RT3 B L BB
o 3 SAEERITE SRR B I 2 R

otk EL AR SRR |

BESHE
Wi R

2

i PR A S AR

TG A il S BEAE ]

FRL HL U SE I A

i | ZABAA
TR LU,
%

Fig.2  Control schematic block diagram
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Fig.3  Output DC voltage waveform at 200 V reference voltage
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Table 5 The simulation results of comparison of structural
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Table 8 Comparative results of simulation and experiment
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