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Abstract Solar cells in a PV module are connected in series and parallel to produce a higher voltage and current.
The PV module has performance characteristics depending on solar radiation and temperature. In addition, the PV
system causes power loss by special situations, including the shadows of the surrounding environment, such as nearby
buildings and trees. In other words, an increase in power loss and a decrease in life cycle can occur because of the
partial shadow and hot-spot effect. Therefore, this paper proposes the optimal configuration algorithm of a bypass
diode to improve the output of a PV module and one of a PV array to minimize the loss of the PV array. In addition,
this paper presents a model of a PV module and PV array based on the PSIM S/W. The simulation results confirmed
that the proposed optimal configuration algorithms are useful tools for improving the performance of PV system.
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Fig. 2. Partial shadow state of PV array
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Fig. 10. Configuration of PV modules

Table 2. Power loss according to shadow

Configuration Area of Calculation Simulation
of PV modules | shadow[%] results| W] results[W]
30 245.6 247.6
160 60 2456 2476
30 107.2 117.1
230 60 2456 2476
3x20 30 160.8 158.8
60 160.8 158.8
4x15 30 182.4 180.2
60 182.4 180.2
30 128 137.3
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60 153.6 153.3
30 129.6 130.2
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