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ABSTRACT: Piled snow upon PV module interferes with Photoelectric Effect process through photovoltaic directly. As a result of this
phenomenon, its generation efficiencies keep decreasing or are stuck at zero power generating status. In addition, PV facilities have been
installed on those places such as water surface, roof-top, and other isolated places, dealing with conditions of “Securing high REC
weighted value”, “Difficulty of securing land” and so forth. Through this study, we are able to actualize the function of heating over PV
modules when it snows. We adopted laminating method through heating film and modules, guaranteeing warranty more than for 25
years. Also we are trying remote control systemically, not by hardware control, to run parallel with automatic driving and monitoring
system which enable to control operation time, insolation, amount of snowfall automatically. We applied analysis of actual proof to both
snow removal PV system and general PV power system, and these led to bear power consumption analysis while snow-removing, and
its comparison after finishing the task as “One stone, two birds.” In the long run, we could carry out economic analysis against snow
removal system, and this helps to verify the most maximized control method for snow removal conditons on a basis of weather
information. this study shall let prevent people from negligent accidents, and improve power generation problems as mentioned from the

top. Ultimately, we expect to apply this system to heavy snowfall regions in winter season in spite of its limited system installaion in
Korean territory, initially.
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Table 1. snow-removal module material device

Material Type Thickness
Glass Low ion thermal glass 3.2 mm
ENCAP POE 0.45 mm

In’t ribbon Sn60Pb40 1.5%0.23 mm
Cell Multi 3BB 0.2 mm

Bus ribbon Sn60Pb40 5.0"0.25 mm
ENCAP POE 0.45 mm
Heating film Carbon film 0.54 mm
ENCAP POE 0.45 mm
Backsheet PVDF/PET/PE 0.33 mm

Matrix 6*10 array

Table 2. Laminiation recipe

Machine NLM-340 (NPC)
Type Electric heater
TEMP 160°C
Press 3min
Retain 10min30s
Recipe time 19min10s
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Fig. 1. snow-removal PV & General purpose PV test bed image
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Table 3. snow-removal PV reliability assessment data

Test Result (Pmax) Drop.
before 254.231

DH 0.21%
1,000 h after 253.692
before 251.052

T.C 1.01%
50 cycle after 248.520
before 253.052

MLT 1.11%
2,400 Pa after 250.250
before 25543

MLT 0.6%
2,400 Pa after 253.96

Table 4. snow-removal PV WVTR TEST data

Sample #1 #2 #3 #4 #5
WVTR
1.44 1.41 1.44 1.42 1.46
(1.9/m’ - day)
Average 1.454 g/m” - day
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Fig. 3. PV surface temperature rise test graph
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Table 5. outo-operation condition process of snow-removal

'amount of snowfall' condition (unit: mm)

upper limit lower limit
10 0.5
'sunrise/sunset time' condition
sunrise sunset
08:30 14:30
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Fig. 5. PV power generation comparison & average temperature
in February graph
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