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Extracting maximum power, especially with partial shading conditions, is one of
the most critical issues in using a photovoltaic system. Under partial shading conditions,
the power-voltage characteristic of photovoltaic arrays has several local maximum points.
A maximum power point tracking method for photovoltaic systems should enable fast and
accurate tracking of the global maximum during partial shading conditions to minimize
power losses and steady-state fluctuations. This research presents an algorithm for
tracking the maximum power point in a photovoltaic system under partial shading
conditions using the gray wolf optimization technique. The gray wolf algorithm is a new
optimization method that overcomes limitations such as poor tracking, steady-state
fluctuations, and undesirable transients in perturb and observe and particle swarm
optimization techniques. The proposed algorithm based on the gray wolf optimization
algorithm is implemented on a photovoltaic system in MATLAB software to prove its
efficiency. The performance of the proposed design is compared with two maximum
power point tracking techniques based on cuckoo search and particle swarm optimization.
The simulation results show that the performance of the proposed maximum power point
tracking technique is superior to the compared designs in terms of speed and steady-state
stability of the response, so that it reduces the values of maximum overshoot, settling
time, and sustained fluctuations up to 40.91%, 66.67% and 59.1% respectively.
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