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Photovoltaic MPPT control under local shade based on improved TSO algorithm
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Abstract: The P-U characteristic curve of a photovoltaic array exhibits multi-peak characteristics in partially
shaded environments, leading to the inefficiency of conventional maximum power point tracking (MPPT)
algorithm in tracking the maximum power. To address this issue, this paper proposes a two-layer control model for
photovoltaic MPPT based on an improved tuned swarm optimization (TSO) algorithm. In the upper layer, the
Levy flight strategy and polynomial mutation strategy are embedded into tuna algorithm, creating the
Levy-polynomial mutation tuna swam optimization (LPTSO) to search for the global maximum power point. In
the lower layer, the perturbation observation method is employed to locally track the global maximum power
point, thereby reducing power oscillations in local shading environments. The two-layer control model is applied
to the photovoltaic MPPT simulation system, and the simulation experimental results show that, for multi-peak
MPPT control, the proposed model achieves significant improvements in convergence speed, tracking efficiency,
power oscillations, etc. In conclusion, the proposed two-layer control model for photovoltaic MPPT effectively
addresses the issue of maximum power tracking failure in partially shaded environments.
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Tab.4 Simulation comparison of four algorithms in
different modes

BB ik E%jtvib%/ llﬁz@’zsﬂd Ial/ EE%T)ZQ%/
TSO 5758.5 0.439 99.94
Bist 1 LPTSO 5 760.7 0.363 99.97
TSO-P&O 5760.0 0.519 99.96
LPTSO-P&0O 5762.0 0.233 100.00
TSO 43735 0.505 99.74
Bk 3 LPTSO 43845 0.504 99.97
TSO-P&O 4380.2 0.526 99.89
LPTSO-P&0O 4385.0 0.318 100.00
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