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Abstract: In this study, we fabricated light-weight solar module for various applications such as building integrated

photovoltaics (BIPV), vehicles, trains, etc. Ethylene tetra fluoro ethylene (ETFE) film was applied as a material to

replace the cover glass, which occupies more than 65% of the weight of the PV module. Glass fiber reinforced plastic

(GRP) was applied to the ones with a low durability by replacing the cover glass to ETFE. Moreover, to achieve a high

solar power conversion in this study, we applied a shingled design to weight reduced solar modules. The shingled

module with GRP shows 183.7 W of solar-to-power conversion, and the output reduction rate after weight load test was

1.14%.
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Fig. 1. Schematic of shingled design string manufacturing process.
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Fig. 2. The difference between a normal pattern of solar cells
and a shingled pattern of solar cells.
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Table 1. Weight comparison by module cover material (1 m?).

Classification Front cover Rear cover Weight
thickness (mm) thickness (mm) (Kg)
Glass to glass 32 32 18.94
Glass to
backsheet 32 0.4 10.6
ETFE to
backsheet 0.4 0.4 2.46
ETFE to GRP 0.4 23 5.66
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Fig. 4. Schematic of (a) 17 cells string x 12 and (b) 11 cells
string x 18.
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Fig. 5. I-V curves of (a) 17 cells string x 12 and (b) 11 cells
string x 18.
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Table 2. Output power reduction rate with or without GRP

184 —Hl - with GRP
-\.&.\-\.\ -@®-w/o GRP after load test.
= 16 - \.\ .\.\l\. Classification Before test After test Pmax loss
\;/ sl .\.\. With GRP 183.7 w 181.6 w 1.14%
< ~e Without GRP 187.8 w 1745 w 7.08%
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