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Improved super-twisting MPPT control strategy for PV-storage DC microgrid in islanded mode
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(College of Automation, Guangdong Polytechnic Normal University, Guangzhou 510450, China)

Abstract: In islanded mode, the output power of PV-storage DC microgrids is significantly affected by external
environmental factors. To improve the system’s maximum power point tracking (MPPT) characteristics, a push-pull
converter based independent photovoltaic power generation topology is adopted in this paper. To address the issues such
as chattering and slow response in traditional sliding mode control (SMC) for MPPT, this paper proposes an improved
super-twisting sliding mode control method based on a modified super-twisting reaching law. By leveraging the continuity
of the sigmoid function in combination with the fast terminal sliding mode surface, the proposed method optimizes the
super-twisting reaching law, reduces chattering, and improves response speed. Matlab/Simulink simulations are used to
compare with other methods and verify the proposed control strategy. The results show that in the absence of external
disturbances, the proposed method can achieve fast and accurate MPPT with minimum chattering. When irradiance or
temperature varies, the system shows better dynamic response and enhanced disturbance rejection capability.
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Fig. 1 Basic framework of optical storage DC microgrid system
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strategies under standard conditions
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Fig. 8 Power comparison diagram of different control strategies

under irradiance variation
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Table 5 Comparison table of response time of different controls

W) Jo i) W) o )
Bk
t,/ms t,/ms
ALK BN L + PI 12 0.15
LRI INER + 1 G 1.8 0.25
ALK IEE + IR e A 2 0.05
ALK SR + SUB IR e i 0.7 0.02

SRR FE AR E) 1000 W/m® B, RGEENAF A M
SIS T £, 29 0.02 ms. X EERT B, St iR
i MPPT 7 i S £ 48 [ RE R 2B PR e B 32
PR (10 0 [ TP

B4, B 9 g e i ] e e
PERIERRIR AR RGRIREHIL S AL T ZR ] o
JCIRBRAE 0.2 s HHBLAR > IS » Chdt R e A4l
RERASHIL S P ME s IR E N 1.21x107,
MR AL ] ARSI S e Bl AR ARL A I 48 36]
E3.59x107 5 0.3 s LERMEMNT, SokBRbEH
A 2 1) (R IR S B S I 3 (0 AR AR A B0 48 B A
L15x 107, e AL il ARPRZS L S e sl ol
fH A AEXHE A 5.96 x 107 o AR 9 14 P TR 4R 3
R, SRR e AR A SN AP R R

0.1y TR
L ——— R
0 &

] | Vi T
= Tr X107 f \4 .
Jéj 0 (1) x10
= Iy -1
& 01 -2f 2
e 31 i

4r -5

0:200000: 0200 004 0.300 000 0.300 004

0.2 50,05 0.10 0.15 0.20 0.5 0.30 035 040 043 0.50

tls
& 9 fRREA TR RGURSHIERT EE
Fig. 9 Comparison of system state trajectories during
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Table 6 Stability comparison of different control strategies
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Fig. 10 Power comparison of different control strategies

under temperature change
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Table 7 Comparison of response time of different control

strategies under temperature change
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Fig. 11 Comparison of system state trajectories during

temperature gradient
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Table 8 Stability comparison of different control strategies

under temperature change
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Table 9 Comparison of power fluctuations in different time periods under gradual illumination occlusion
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