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Photovoltaic Array Power Tracking Strategy with | mproved
L evy-flight Grey Wolf Optimization and Variable-step
Perturbation & Observation
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Abstract: Aimed at the problems of slow maximum power point tracking (MPPT) convergence speed, low
searching accuracy and susceptibility to falling into local optimum in the traditional grey wolf optimization (GWO)
algorithm caused by multi-peak output power of photovoltaic (PV) arrays under partial shadow conditions, an algorithm
with an improved Levy-flight GWO and variable-step perturbation & observation ILGWO-VP&O) method is proposed.
During the global searching, a new nonlinear convergence factor is put forward to improve the convergence speed and
searching accuracy of the GWO algorithm, and the population with normal distribution is initialized to further improve
the searching efficiency. Levy-flight is embedded to increase the randomness of global searching, so as to avoid the

local optimum during the searching process. The VP&O method is used in the local searching to quickly capture the
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maximum power point at the global level. To verify the
validity of the proposed algorithm, a PV power generation
system was built for different published GWO algorithms and
the ILGWO-VP&O algorithm, and these algorithms were
experimentally verified. Experimental results show that the
proposed ILGWO-VP&O algorithm has the fastest dynamic
response speed, as well as the best steady-state control accuracy.
Keywords: Photovoltaic (PV) power generation system;
partial shadow; maximum power point tracking (MPPT); imp-
roved grey wolf optimization (GWO) algorithm; variable-step
perturbation & observation (VP&O) method; Levy-flight strategy
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Fig. 1 Equivalent circuit model of photovoltaic cell
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Fig. 9 Comparison of static simulation among various
algorithmsin mode 2
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