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Optimization design of solar module based on intelligent bypass diode under shadow effect
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(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
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Abstract: In order to avoid the hot spot effect of solar panels in local shadow, it usually connects bypass diodes in parallel
at both sides of some cells, but the reverse bias of bypass diode causes solar modules to local heating phenomenon easily,
which inevitably leads to damage or premature failure of PV modules. Therefore, this paper proposes the topological
structure of intelligent planning with bypass diodes, a circuit model combining series and parallel photovoltaic array
topology is established, and the value of solar module voltage is taken as the decision rules of controlling switch state of
diode topology to reduce conduction loss of bypass diode and maximize the output power and service life of solar panel.
The MPPT strategy based on intelligent control system is explored further. After UOVSR interval of the GMPP point is
obtained, this paper optimizes the maximum power point in the given area by using particle swarm optimization algorithm.
Simulation results show that the algorithm can track GMPP quickly. This method uses small area search instead of global
search, has the characteristics of fast speed and high accuracy, and can reduce energy loss in the tracking process effectively.
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Fig. 1 Equivalent schematic diagram of solar cells
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Fig. 2 I-V characteristic curve of solar cell output
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Fig. 3 Two kinds of bypass diode configuration structures
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Fig. 5 Output P-V characteristic curve under the condition of

severe mismatch between two modules
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Fig. 6 I-V characteristics in mismatched cases
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Fig. 7 P-V characteristics in mismatched cases
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Fig. 8 Interleaved component structure
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Fig. 9 Schematic diagram of mismatch under three topologies
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Fig. 10 Maximum output power comparison of three topologies
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Fig. 12 Main circuit model of photovoltaic system
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Fig. 13 Simulation circuit of intelligent bypass diode
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Fig. 14 P-V curve of PV array under local shadow
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