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MODELING OF AN ELECTRICAL ENERGY GENERATION SYSTEM FROM SOLAR CELL
TOWARDS CARBON NEUTRALITY IN DHURAKIJ PUNDIT UNIVERSITY

Prayuth Rittidatch' Suparatchai Vorarat® Aumnad Phdungsilp®

Abstract

Energy systems and the energy performance of buildings play a significant role in
achieving Thailand's carbon neutrality target. This research aimed to analyze the energy
provision required to reach the carbon neutrality target at Dhurakij Pundit University. The PVSYST
simulation tool was used to calculate and evaluate the rooftop electrical energy generation
system. A survey of 22 buildings revealed that 10 of them could accommodate rooftop solar
cell panels, considering factors such as building shading, non-specific building characteristics,
and inappropriate rooftop areas. The study found that the installed electrical generation system
from solar cells could produce 992 kWp, enabling the generation of 1,379,477.70 KWh per year.
This is equivalent to approximately 4,768,470.42 Baht in annual savings, with a total investment
of 32.736 million Baht and a payback period of 7 years and 3 months. The system can also
reduce CO2 emissions by 651.742 ktCO2 per year. The results of this study can be applied to
enhance the energy systems in conjunction with other energy-saving measures to reduce CO2
emissions in a case study. Furthermore, the findings from this study can be applied to other

educational buildings as they strive to achieve carbon neutrality.
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UYL 141.5 61.88 271.22 142.8 129.7 111028 109491  0.773
39 17884 90284 28.76 17825 1630.3 1377080 1357797 0.768
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Loss diagram over the whole year

1788 kWh/m? Horizontal global irradiation

-0.33% Global incident in coll. plane
-0.05% Global incident below threshold

-2.62% Near Shadings: irradiance loss
-3.18% 1AM factor on global
-3.00%  Soiling loss factor

1630 kWh/m? * 4239 m? Cells Effective irradiation on cells
efficiency at STC = 23.46% PV conversion
1621159 kWh Array nominal energy (at STC effic.)

<0.20% Module Degradation Loss ( for year #1)
-1.25% PV loss due to irradiance level

-10.85% PV loss due to temperature

+0.75% Module quality loss

-2.00% LID - Light induced degradation
-1,06% Mismatch loss, modules and strings

-1.02% Ohmic wiring loss
\i -0.01% Mixed orientation mismatch loss
1377080 kWh Array virtual energy at MPP
\*l -1.39% Inverter Loss during operation (efficiency)
0.00% Inverter Loss over nominal inv. power
0.00% Inverter Loss due to max. input current
0.00% Inverter Loss over nominal inv, voltage
0.00% Inverter Loss due to power threshold
0.00% Inverter Loss due to voltage threshold
-0.01% Night consumption
1357797 kWh Available Energy at Inverter Output
1357797 kWh Energy injected into grid

AT 6 UHUAMNENAANEIUTEUUREANAI U NwaduaDTing
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nsdnuniiiinguazasdifiodamndanulnihgsgimuneanudunarmsaiiveuly
W IngaegInIvuding Tneshasssvuurdnndsnulrifiaduasenfinduundsaniiaoan 10 09013
fufiRnda 4,990 m? szUuUsEneUREBUDiABS 36 KW $117U 25 1A309 LHITAS uaIDRindvun
400 Wp 973U 2,480 UHa Aouuuiy 124 anss uwavlu 1 ansadoaunsuiu 20 uxe yilalamasmEn
saegil 992 kWp Tagldlusunsu PVSYST Version 6.87 lunissiass anunsaanuSunamiienisld

Iniinladie 1,379,477.70 kWh/year Anvdugad1duainnisusendandsnusetivindu 4,768,470.42
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