WHMH%W%W L I G i H 47T 813

ELECTRONIC MEASUREMENT TECHNOLOGY 2024 7 H

DOI:10. 19651/j. cnki. emt. 2416180

fE g T HEE A DC-DC TSR B sl

Lk £RBE REF BRIE Rua#
(BRI RKFEEIRFR P 723001)

WO A B R R ER SR = A S A B XL DC-DC AR 3 2% 32 ASH A M P B 5 i B ) R, 8% 31— b XA BA 2
APl SR ng . B2 . @S 3 DC-DC F2E A B il 33 /M5 5 o0 A I 4 2 AR 300 48 00 4% 38 R B, LUk, eI s i 3A
S B S A BUPE BRI — B 4tk H P A R B FR B 3 a1 T N ) 4 e ke bR A U0 I g R e bk A R 2
FOBHAE SERAS T IR AME SN T R RGN TR R . e MR R - 0 R R E i IR P R R
R Mk, 9 MATLAB/Simulink 77X 3 Fh 3 i 5 s 76 AR 7] T 00 F #4705 BT FE B UE . {5 FL45 S 0 L 545 55 L 9 A
O34 28 R LU S 7 ST B A o R W AE A BE AN R S8 G S8 0 20 Yo M P B R BE 4L B K B A 25 B4 B4R 0.5 %4
H0. 97 06 HLH 9 B 8] 45 45 78. 350 R 76. 9% ; 7E S AR ZE K L0 20 % WA B R, B 4R L B oK Bl A D 25 He 4 i AR 4k
0.79%F 1.5% H M 47 72 % . FE AR UE S HH W RT3 T AU m RS W SR ML ae 1 .

KW ELUE W AERE s A SR AR AR Lt B PR R A Lt aKODR A LI

FESEE. TM46;TN386 XEkFRIZED: A EXRirEZR LKL 470.4031

Active disturbance rejection control of energy storage interleaved
parallel bidirectional DC-DC converter

Ma Shuaiqi Ren Sijia He Haiyu Zhang Lilei Zhao Jiayao
(School of Electrical Engineering, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: A double-closed-loop linear self-resistant control strategy is designed to solve the problem of the three-phase
staggered-parallel bi-directional DC-DC converter affected by uncertainty perturbations in the DC microgrid systems.
Firstly, a bidirectional DC-DC mathematical model is established, and the transfer function of the converter is derived
by small-signal analysis. Secondly, a double closed-loop system with second-order LADRC in the current loop and first-
order LADRC in the voltage loop is designed to estimate and compensate for the external disturbances and the internal
uncertainties of the system in real time by designing its corresponding linear extended state observers and linear state
error feedback. Finally, the stability of the control system is proved according to the Lienard-Chipard stability
criterion, and the three control strategies are simulated in MATLAB/Simulink for comparison and verification under
different operating conditions. The simulation results show that, compared with the traditional proportional-integral
controller, the control strategy proposed optimizes the maximum dynamic deviation ratio of the bus voltage by 0. 5%
and 0. 97% and shortens the regulation time by 78. 3% and 76. 9% under the disturbances of 20% voltage increase and
decrease on the energy storage side, and optimizes the maximum dynamic deviation ratio of bus voltage by 0. 79% and
1.5% and shortens the regulation time by 72% under the disturbances of 20% load increase and decrease, which
effectively improves the dynamic performance and anti-disturbance capability of the system under the premise of
ensuring the equal flow of each phase.
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Fig. 1 Structure of DC microgrid system
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