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Abstract: PV module has many power loss factors, and series resistance is the most important elements
of them. It is therefore easy to expect the partial shading decrease the lifetime of the semiconductor
depletion layer in thin film PV module. Different shading losses could be related with the hot spot which
is critical in expecting the reliability issue. In this paper we have modelled the series resistance of the
PV module with both different direction of the cell line and shading area of the panel. From the results,
thin film a-Si PV module has shown different properties by shading direction.
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Table 1. Initial value of a-Si thin film PV module.

Parameter Value
Isc (Short circuit current) 1813 A
Voc (Open circuit voltage) 9863 V
Maximum Power (Pmax) 121.38 W
Fill Factor (F.F) 67.88%
Efficiency (Eff.) 8.36%
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Fig. 1. Shading area change.
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Fig. 2. [-V Curve by vertical shading.
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Fig. 3. I-V Curve by horizontal shading.
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Fig. 4. I-V Rs change of vertical 0~15.8% shading.
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Fig. 5. I-V Isc change of vertical / horizontal shading.
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Fig. 6. Resistivity calculation base.
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Fig. 7. Series/parallel resistance composite.
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Table 2. Rs comparison by horizontal shading.

Area Rs Measure Calculation

0% R, 6.914 1st error rate
3.3% R, 7.160 7.117 -0.6%
6.6% R, 7.266 7.321 0.75%
9.9% R, 7.461 7.524 0.84%
132% | R, 7687 7727 0.51%
16.5% R 7.930 7.930 0%

Table 3. Rs comparison by vertical shading.

Area Rs Measure Calculation
0% | R | 6774 1st 2nd i‘:g
32% | R, 6.776 7031 | 6975 | 293%
63% | R, 6.967 7416 | 7249 | 405%
95% | Ry 7.185 8058 | 7649 | 6.46%
127% | R, 8.093 9340 | 8283 | 235%
158% | R 9.683 13178 | 9447 | -2.44%
19% | Ry | 214267 | 214267 | 214267 | 0%
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Fig. 8. Rs calculation and measurement in the vertical
direction.
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