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Fig. 2 Bypass diodes lead to extra conduction loss
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Fig. 3 Bypass diodes lead to shunt loss
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Fig. 4 Photovoltaic simulation model and all working states
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Fig. 5 ST values of different configuration schemes
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Fig. 7 Average match degree calculation flow chart
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Fig. 8 Trend chart of average match
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Table 2 Average matching degree calculation result

P M Pl% P M Pl%
001 0802 9923 | 0.16 0639  89.47

0.02 0.804 99.46 0.17 0.611 88.48
0.03 0.857 99.85 0.18 0.587 87.53
0.04 0.856 99.32 0.19 0.574 86.93
0.05 0.848 98.69 0.20 0.560 85.88
0.06 0.836 97.89 0.21 0.548 84.87
0.07 0.823 96.77 0.22 0.535 84.03
0.08 0.809 96.04 0.23 0.522 82.78
0.09 0.793 95.44 0.24 0.510 82.78
0.10 0.776 94.77 0.25 0.498 80.85
0.11 0.754 94.31 0.26 0.486 79.88
0.12 0.730 93.08 0.27 0.475 78.73
0.13 0.703 92.32 0.28 0.466 77.56
0.14 0.680 91.21 0.29 0.459 76.37
0.15 0.662 90.15 0.30 0.453 75.01
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QUANTITATIVE CALCULATION OF SHADOW TOLERABILITY FOR
PHOTOVOLTAIC MODULES UNDER DIFFERENT
BYPASS DIODE CONFIGURATIONS

Zhang Mingrui, Chen Zheyang, Wei Li
(College of Electronic and Information Engineering , Tongji University, Shanghai 201804, China)

Abstract: PV models with different bypass diode configurations show large differences in shadow effects. In order to
optimize the bypass diode configuration, this paper presents quantitative calculations of shading tolerability for tandem
photovoltaic cells with different configurations based on the simulation model. The simulation results demonstrate that ST
can accurately measure the merits of different bypass diode configurations when the probability of spot shadow mode is
low. Even there ie a high probability of spot shadow mode, the optimal diode configuration can still be accurately selected.

Keywords: solar cell; irradiation; shading effect; bypass diodes; optimization



