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Efficiency Evaluation of 3 kW Photovoltaic Rooftop and Grid Connected System
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Abstract

This article presents the efficiency study of a 3 kW PV rooftop and grid connected system via program simulation
technique which system will be setup in Pa-phayom region of Phathalung province. To evaluate a performance of this system,
a model simulation is archived by Pvsyst program depending on the conditions of type of PV module, direction orientation and
tilt orientation of the solar panels. The research study was found that the electrical energy producing per day or array yield was
exceed to 5.0 kWh/kWp/day in March to June as 4.855 MWh/year. And performance ratio (PR) was 81.1% per year in an
average. PV efficiency of a selected poly-crystalline silicon was 1 5.4 6 % and suitable supporting by 3.0 kW grid inverter.
Furthermore, the collecting intensity of solar energy and system efficiency were optimum when the solar panels were oriented

in the south-east direction and tilt orientation at 20 degree as the annual yield of ~1,700 kWh/m’.

Keywords: Solar Cell, System Efficiency, Performance Ratio, PVsyst Program, Grid-Connected Inverter
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M31an 3 maFeumeuandanu Iiihnnaa 185161 cwh)

Produced Energy Specific product Performance Ratio PR

PV Module Manufacturer
(kWh/year) (kWh/kWp/year) (%)
Si-poly FULL Solar 4060 1353 81.1
Si-mono TOPSUN 3991 1330 79.7
Si-EFG Sovello AG 3946 1315 78.8
a-Si:H single Kaneka 3770 1257 75.3
a-Si:H tandem Schueco 4268 1423 85.3
a-Si:H tripple Xunlight Corporation 4030 1343 80.5
uCSi-aSi:H NexPower 4179 1393 83.5
CdTe First Solar 4286 1339 80.3
CIS TSMC Solar Ltd. 4107 1369 82.1
CSG CSG Solar AG 3655 1218 73.0
HIT Panasonic 3935 1366 81.9
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efficiency at STC = 15.47% PV conversion
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’\ -9.8% PV loss due to temperature
. i
}-2 5% Module quality loss
&) -1.0% Module array mismatch loss
+-1.0% Ohmic wiring loss
4211 kWh Array virtual energy at MPP
}-3.5% Inverter Loss during operation (efficiency)
0.0% Inverter Loss over nominal inv. power
0.0% Inverter Loss due to power threshold
0.0% Inverter Loss over nominal inv. voltage
0.0% Inverter Loss due to voltage threshold
4064 kWh Available Energy at Inverter Qutput
— 4064 kWh o Energy injected into grid
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