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An evaluation method of greenhouse gas reduction by the installation of a photovoltaic

cells system: Case study of smart grid network in the University of Phayao
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Abstract

This research aims to study an evaluation method of greenhouse gas emissions from Installation of 500 kW
photovoltaic cells system: case study of smart grid network in the University of Phayao. This research would assess
all along the life of photovoltaic cells of 20 years (2016-2035), including the plan to reduce greenhouse gas
emissions continuously. From this study, we found that electricity generated by photovoltaic cells on the smart grid
network was 912.5 MWh/yr. This amount of electricity could reduce greenhouse gas emissions by 9,908.97 tCO.e /yr,
along the life of the photovoltaic. If the university aims to reduce greenhouse gas by 5% a year, more 150 kW per 5
years are needed to maintain the level of energy generated by photovoltaic substitution of energy from electric
power transmission lines, including compensation of the increased energy usage from the university.
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Figure 2 The installation of photovoltaic cell system on the smart grid networks in the University of Phayao.
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Figure 3 Research methodology flowcharts.
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Table 1 Energy consumption from photovoltaic cell on a smart grid network.

electrical equipment electric power (kW)

working hour (h)

electricity consumption (kWh/year)

inverter (13 unit) 0.001
air-condition (control room) 2.600
computer (control room) 1.200

total

365 x 24 8.76
365 x 19 18,031.00
365 x 19 8,322.00

26,361.76

' Electricity usage from the transmission line is about 19 hours a day.
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Figure 4 Twenty years forecast of electric power generation from 500 kW PV energy system.

Table 2 Greenhouse gases reduction by electricity generation from the 500 kW photovoltaic cell system.

year reduced greenhouse gas emissions (tCO,e)
2559 519.40
2560 516.80
2561 514.21
2562 511.64
2563 509.08
2564 506.54
2565 504.01
2566 501.49
2567 498.98
2568 496.48
2569 494.00
2570 491.53
2571 489.07
2572 486.63
2573 484.20
2574 481.77
2575 479.37
2576 476.97
2577 474.58
2578 472.21

total 9,908.97
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Figure 5 Estimation of electricity consumption in the University of Phayao.
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Figure 6 Estimation of GHG emissions from electricity consumption in the University of Phayao.
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Figure 7 Reduction of greenhouse gas emissions from electrical power transmission lines compared

to baseline.
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