$51% 5523 1) whHRERY S ER Vol.51 No.23
2023 12 A1 H Power System Protection and Control Dec. 1, 2023

DOI: 10.19783/j.cnki.pspc.230334

E TR AR ERMM e 2ER B it 24

224%, BHIRTF, FIA

(L RKFRETAFR, B XF 723001

TR FXDEHE ETRBNR A B R SRR R B DT sh 3 Rl T T U BEEG L s A V22 A0 R 4
23R PR 5 i B, 4R ) A £ P A S AR I3 T ) S0 TR PO R SR . 1k, B — O B
BT ATBR R, SIS = IS AT MRS, A ZRIBI &xk B30 (A THER A B ) 830 AT
TR HK, R AR YR A ORI NS . SRR A, Bt AR R P 2 s R HEAT AL
ARG R TTRE P, AR R B, RIS R GRS s R AR S R B 5 B DL R 2 el A R
WHRER T Fr i bl 8 AR E . Bm, 2T Matlab 05 57 6 5 HoAh 42 ) SRS BEAT 05 BT EE, 07 45 RIGIE 1 B
PEFME A R

KR OUREEIN: TREMERE; SIS WRLE i)

Improved sliding mode self-disturbance resistance control of an optical storage DC
micro-grid based on hybrid energy storage

HUANG Jinfeng, YANG Zhenyu, LI Shuaijie
(School of Electrical Engineering, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: To address the problems of poor bus voltage stability and slow system response when there are large
disturbances such as PV output and load fluctuations in the optical storage DC micro-grid hybrid energy storage system,
an improved sliding mode self-anti-disturbance control strategy that balances bus voltage stability and response speed is
proposed. First, to address the problem of limited disturbance estimation capability of the first-stage observer, a
second-stage observer is introduced for observation compensation, and the estimated value of the total disturbance from
the cascaded observer is fed back to the controller for elimination. Second, to address the problems of slow response
speed and poor robustness of the original non-linear controller, a non-singular fast terminal sliding mode control is
designed for optimization, and the hybrid energy storage unit characteristics are used to compensate for the high and low
frequency components to improve the system response speed. The stability of the designed controller is proved by
Balbasin’s theorem and Liapunov’s criterion. Finally, the simulation is compared with other control strategies based on
the Matlab simulation platform, and the simulation results verify the effectiveness of the proposed strategy.
This work is supported by the Natural Science Research Project of Shaanxi Province (No. 2023-JC-YB-442).
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