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Super-twisting sliding mode controller used in photovoltaic system MPPT

LI Zhengming, SHAN Xiaochen, XU Pengkun
(College of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Considering the random output of photovoltaic power generation in the process of generating electricity, a
Super-Twisting sliding mode control algorithm for Maximum Power Point Tracking (MPPT) is proposed which is based
on Boost circuit. By selecting appropriate sliding mode surface, the higher-order discrete control rate can be obtained,
which leads to continuous control variables in time. Thus a chattering-free sliding mode converter is designed to achieve
the MPPT, meanwhile, the influence of chattering is effectively eliminated. In order to verify the superiorities of the
algorithm, a photovoltaic power generation system model is built in Matlab/Simulink to carry out simulation experiments.
Compared with the traditional control algorithm, the results reveal that the proposed method can quickly achieve the
MPPT under the disturbances of variable light and temperature, which exhibits strong robustness simultaneously.
This work is supported by National Natural Science Foundation of China (No. 51477070) and PAPD (No. 20116).
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Table 1 Parameters of photovoltaic cell
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Fig. 1 Structure chart of system for photovoltaics MPPT
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Table 2 Parameters of simulation system

ZH Al
Boost i \ H1 %% C,/F 0.006 8
Boost #ii i HL2% C,/F 0.002 6
W REK, 1
B ZHK, 35
ERUES 8. 5
Boost A5 28 H ik L/H 0.01
B w 0.005
ZH P 0.5
ZH A 0.002
ZHLS, 0

A AR Gl BRI AR R S ) 2 AR DL
JGHER AR HATAE S . ] 2 R BB BOGIR R
SR DR TP . B P AL SRR L Gl
aefER N s DR, RS OR i



FIEN, 5 R TRBREEBERDL IR MPPT [ SEHl - 35 -

PRI T B h R B

80

60
40
20

0

YR /W

0 i 2 3 s E
I TH)/s

B 2 BEhff SRR ERFEER

Fig. 2 Simulation waveform of output power when

photovoltaic system starts
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Fig. 3 Simulation waveform of output power when

intensity of the sunlight changes
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Fig. 4 Simulation waveform of output power when

temperature changes
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