ELECTRIC DRIVE 2026 Vol.56 No.3 B AR 20265F H 564 F 3

TG LA FEL AR PR ) 9 2 1 s L G
LB A T5

Bk BEBFE e RR, EWB T KHHE?
(1.BREZTE NG Z2FEHRAFRE, XZ 300171;
2.RERF WA AFMLEEE A FR, K E 300072 )

FEE EEXEHTRE VR 2070 2 B DX A AR LE AR AR i o A28 i B89k A2 2 5 ) T, it — P S PO 1
T PR LA T P R L AR D . ARBE R, ST AR AR R AR BR R R AR HE T AL 3 iR L,
TEAN TS JEMR B 17 0 T AR 35 45 5 A It 2 i 55 AT PRt 1 O A, 44 R 7 o ) e, S 5t A 97 2
H TR S U5t I 42 M o ST AR S/ IME S A B o A5 P 43 T v TR e, S R 2 X 60 2800, TS MR P 520, 3
T AR S5 AT R G ke M T8 s 45 645 S B U F o 385 X L7 ELI0E T i S 4 M v 52 T D B 4
Tk BRSSP

SRR R NA R B BB 5 /IME S

FESHES TM46  XEEFRIZES:A  DOI:10.19457/j.1001-2095.dqcd26297

Two-level Voltage Regulation Circuit Without DC Electrolytic Capacitor and Control Method
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Abstract: In response to the issues of large volume, high cost, and complex control algorithms associated with
voltage regulation equipment in new energy distributed power distribution areas, a two-stage voltage regulation
circuit topology based on a DC-link capacitor-free structure was proposed. Based on this topology , a mathematical
model was established in the three-phase rotating coordinate system, and the transfer function was derived,
simplified the model by considering only amplitude control. By combining the advantages of feedforward control
and closed-loop control, a control strategy based on grid voltage feedforward and load voltage feedback was
proposed. A small-signal model of the system was established, and the impact of grid voltage amplitude
disturbances on load voltage amplitude was analyzed using Bode plots. System stability was analyzed using root
locus analysis, and the range of controller parameter values was determined. Simulation comparisons have verified
the practicality of the proposed topology and the precision and speed of the control method.
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Fig.1 Two-stage full-bridge voltage regulation circuit

topology without DC electrolytic capacitors
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Tab.l  Switching rules for the power transistors
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Fig.2  Control block diagram of a two-stage voltage regulation

circuit without DC electrolytic capacitors
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Fig.3 Mathematical model of the two-stage voltage regulation circuit without DC electrolytic capacitors
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Fig.4 Small-signal model of the system
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G (s) for different values of k,
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Fig.7  Root locus diagram of the system when 1<k <20
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