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ABSTRACT: For the high efficiency of the photovoltaic module, a high-output solar cell, which is the basis of photovoltaic power
generation, is required. As the light receiving area of the solar cell increases, the light receiving area of the photovoltaic module also
increases. Accordingly, recent trend is to use large-area solar cells such as M6 and M8 instead of M2-based solar cells for manufacturing
the photovoltaic module and a study on the mechanical stiffness of the module with increased size is required. In this study, a
mechanical load test corresponding to IEC-61215 was performed among the reliability tests of large-area photovoltaic modules. In
order to confirm the degree to which the mechanical load test affects the photovoltaic module, the output and EL images were checked
by sequentially increasing the pressure by 600 Pa at a pressure of 2400 Pa. Also, factors such as output and efficiency of large-area
photovoltaic modules were verified through mechanical load testing of actual large-area photovoltaic modules and the rate of change

was very small at 1%.

Key words: Bi-facial PV module, Mechanical load test, Electro luminescence

Nomenclature
Pc: 3 A9 515, N

o] ¥, mm’

>
u
i

FF : fill factor, %
Eff: efficiency, %
Vom: Z| =270, V
Tpm: HHEH T,

Pun: &8, W

Subscript

S : test pressure, Pa
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ISC : 1. short circuit, A

VOC : open circuit voltage, V
Eff: efficiency, %

Pm : maximum power, W

PV : Photovoltaic

MLT : Mechanical load test
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Fig. 2. Damaged PV module at applied pressure of 9600 Pa

Table 1. Bi-facial PV module parameter

Specification Measured values
(STC, Front)

Size (wxIxh) 2416 x 1134 x 35 (mm)

Pm[W] 565.82

Isc [A] 13.53

Voc [V] 52.88

Vpm [V] 44.02

Ipm [A] 12.85

FF [%] 79.06

Eff [%] 20.65
Jsc [mA/cmz] 0.49

Fig. 3. EL image of bi-facial PV module
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Fig. 4. EL images of bi-facial PV module after mechanical load
test (2400 Pa - 9000 Pa)
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