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Maximum power point tracking algorithm for photovoltaic

arrays under local shadow

LIU Chen,HUANG Yihu

(College of Automation and Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract : The traditional maximum power point tracking (MPPT) algorithm is prone to fall into local optimization in the
case of a multipeak photovoltaic array. The butterfly optimization algorithm has a strong global search capability and a
relatively stable convergence process; however, it has not been widely used due to its low convergence accuracy. This
paper proposes an MPPT algorithm that combines the improved butterfly optimization algorithm with the perturbation and
observation method. The traditional butterfly optimization algorithm was optimized by introducing the chaotic mapping
theory to improve the distribution of the initial butterfly population. Besides, the dynamic switching probability was used to
optimize the switching strategy. Herein, first, the global search capability of the butterfly optimization algorithm was used to
locate the range of the maximum power point, and then the small step size perturbation and disturbance observation
method were used to accurately locate the maximum power point. This algorithm combines the advantages of the global
optimization of the butterfly optimization algorithm and the precise optimization of the perturbation and observation method.
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Furthermore, Simulink simulation experiments were conducted, and the results were compared with the traditional butterfly
optimization algorithm and particle swarm optimization algorithm. The results show that the improved algorithm can adapt to
complex and changing light conditions and has certain advantages in both convergence accuracy and speed.

Key words : photovoltaic power generation; maximum power point tracking; butterfly optimization algorithm; perturbation
and observation method; chaotic mapping
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Fig.1 Equivalent model of photovoltaic cell
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Fig.2  Output characteristics of a photovoltaic array under different light conditions
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Fig.4 Comparison of output powers
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Table 3  Simulation results

B Bk At Il/s RECPEIA BRGNS
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BOA 0.91 5787.91 99.96%
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IBOA-P&O 0.38 5790.24 99.99%
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