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Abstract: This paper presents shortening the payback period of greenhouse gas reduction benefits from
photovoltaic rooftop system. The objective was to evaluate the amount and returns of carbon credits. Economic
analysis, and comparison of economic analysis with and without consideration of carbon credits from a 149.80
kWp, and 25.68 kWp photovoltaic rooftop system. This study evaluated the amount of electrical energy
produced by a photovoltaic rooftop system estimated from the PVsyst program of the factory in Pathum Thani
Province, Thailand. The economic indices that the researcher analyzed include the payback period, net present
value (NPV), benefit cost ratio (B/C ratio), internal rate of return (IRR). It is divided into four cases studies:
Case 1 is the base case, and Cases 2, 3, and 4 are considered carbon credits for 7, 14, and 25 years, respectively.
The economic indices analyzed in Case 1 include financial internal rate of return (FIRR), payback period,
financial net present value (FNPV), and B/C ratio. The economic indices analyzed in Cases 2, 3, and 4 are the
economic internal rate of return (EIRR), economic net present value (ENPV), B/C ratio, payback periods,
respectively. This paper outlines a new economic calculation approach that considers carbon credits produced
by photovoltaic rooftop system to reach break-even points more quickly, and the application of carbon credits
in conjunction with renewable energy.

Keywords: payback period; greenhouse gas; benefit; carbon credit; photovoltaic rooftop system

1. Introduction

Greenhouse Gas (GHG) is mainly composed of carbon dioxide (CO2), which is produced by
industrial processes and fuels combustion [1]. In atmosphere GHG are water, ozone, methane, carbon
dioxide, and nitrous oxide, but nitrous oxide, carbon dioxide, and methane have a significant effect
on global warming [2]. Climate change and global warming result from the emission of GHG. The
greenhouse effect occurs when the atmosphere traps heat from certain gases [3]. The Third Session
of the Conference of the Parties or Kyoto Protocol was established in 1997. This protocol set targets
for reducing greenhouse gas emissions, involving approximately 40 developed countries. Under the
Kyoto Protocol, the greenhouse gases include six types: nitrous oxide, methane, carbon dioxide,
perfluorocarbons (PFCs), sulfur hexafluoride (SF¢), and hydrofluorocarbons (HFCs) [4]-[5].
Developing countries are not obligated to directly reduce greenhouse gas emissions but can
voluntarily set their own appropriate emission reduction targets. Additionally, flexible mechanisms
have been established that allow developed countries to purchase carbon credits.

The way to reduce greenhouse gas emissions and find replacements for greenhouse gas
emissions is called “Carbon Credit”. The certificates showing the reduction of GHG in the
atmosphere from projects that reduce or prevent GHG emissions is Carbon credits. Countries that
can reduce greenhouse gas emissions are entitled to sell carbon credits to countries with greenhouse
gas emissions that exceed standards [6]. Carbon dioxide emissions intensity is a measure of the
quantity of carbon dioxide equivalent (COzeq) emitted per unit of energy generated. This refers to
GHG other than CO, specifically methane and nitrous oxide. The fossil fuel technology used to
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produce electricity has a high emissions of carbon intensity due to burning of high carbon fuels [7]-
[8].

Photovoltaic systems are used to generate electricity using green technology. The electrical
energy produced was derived from natural energy sources. Solar panels convert sunlight into
electrical energy according to the intensity of the energy from the sun [9]-[10]. Solar power can help
reduce emissions of carbon dioxide by in place of intensive of carbon heat and source of energy. The
quantity reduced greenhouse gas emissions depends on the quantity of general or heat energy
replaced, and the intensity of carbon from source of energy. The energy type, and quantity used to
manufacture, install, and operate solar energy systems [7]. Solar energy technology has great
potential to reduce reliance on electricity generation from fossil fuels. Solar systems can be expanded
with energy storage systems, which can release stored energy at night, thereby enhancing the
reliability of the system [11]. The electricity distribution of distribution system; (a) in case of no solar
power system; (b) in case of install solar power system at bus 3 are presented in Fig. 1.
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Figure 1. The electricity distribution of distribution system; (a) in case of no solar power system; (b)
in case of install solar power system at bus 3.

Figure 1(a) shows that, when there are no photovoltaic in the system, the total energy produced
by the generator is 500 kW. The energy received from the grid is generated from fossil fuels. Figure
1(b) shows when a 100 kW photovoltaic is installed at bus 3, the total power produced by the
generator is 400 kW because the distribution system compensates for the energy from the
photovoltaic. Therefore, the reduction in fuel usage for electricity production from generators due to
the installation of photovoltaic in the distribution system helps reduce carbon dioxide and
greenhouse gas emissions.

Previously, the assessment carbon credits and economic analysis many were studied. Naskar,
et al. (2017) estimated and analysis 5 kWp photovoltaic system at the JIS College of Engineering,
Kalyani. The purpose was assess cost analysis of photovoltaic system with a capacity of 5 kWp.
Assessment of carbon credits over 25 years. Comparison of payback with and without carbon credits.
The payback period is reduced to nearly 4 years, when carbon credits are traded [12]. Kale (2019)
analyzed economic of photovoltaic off grid capacity of 6 kW from February 2017 to January 2018.
Nine years is the payback period result and reduce approximately 5.6 tons of carbon dioxide per year
and 112 tones over its lifetime. Considering carbon credit as payback, the period drops to four to five
years [13]. Bhadke, et al. (2022) designed and evaluated solar PV power plants and carbon credits
from Government College of Engineering, Amravati. PV panel uses 1,477 modules. The module
capacity is 440 Wp. Each array contains 17 modules. 8.24 years as the payback period. Carbon credits
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received from the facility were 20,574.07 tCOzeq [14]. Natchapol Ruangsap, et al. (2023) estimated
quantity and return of carbon credit from hybrid solar rooftop system. The capacity of system is 25.68
kW. Duration of carbon credit estimation is 25 years. The result quantity and return of carbon credit
in 25 years is 368.29 tCOzeq and 11,162.74 baht [15]. Natchapol Ruangsap, et al. (2023) analyzed
economic of hybrid solar rooftop systems. The capacity of system is 149.80 kW. Duration of carbon
credit estimation is 25 years. The result quantity and return of carbon credit in 25 years is 2,059.1515
tCO2eq and 62,412.8806 baht. The payback period consider carbon credit is 8 years and 6 months,
which can pay back 11 days faster than not considering a carbon credits [16].

Therefore, this paper analysis of economic from photovoltaic system on the rooftop combined
with carbon credits. This study discusses how to calculate the amount, and price of carbon credits in
Thailand. The major contributions of this study are as follows:

- Calculate the amount and price of carbon credits from photovoltaic systems in Thailand.
Carbon credits were assessed based on the quantity of energy of electrical was produced by
photovoltaic rooftop system using PVsyst program.

- Economic analysis index include payback period, NPV, B/C ratio and IRR. The financial
economic analysis variables include project costs, O&M costs, and project returns, whereas the
economic analysis variables include project costs, O&M costs, returns from the project, and income
from selling carbon credits from the projects.

2. Background

The factory used electricity from the Provincial Electricity Authority (PEA) through
transformers of 100 kVA, and 800 kVA. A diagram of the power supply to the factory is shown in

Figure 2.
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Figure 2. A diagram of the power supply to the factory.

The roof of the factory at 100 kVA installs divides two orientations. The first orientation: tilts is
5° and azimuth is -70°. The second orientation: tilts is 5° and azimuth is 110°. The schematic diagram
of photovoltaic rooftop system capacity 25.68 kW is shown in Figure 3.


https://doi.org/10.20944/preprints202410.1984.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 October 2024

d0i:10.20944/preprints202410.1984.v1

4
KHHHH B HE]
KHH=HZH [ EHEHEHE]
KHHHH B HE]
KHHHLH T HEHE]
KHHHH EHEHEHE]
KHH<HH  BHEHEHE]
Combiner box [ I
Inverter g .
10kw ["U )
Inverter  Battery 10 kWh
10 kW
D @ > Load
Grid Transformer MDB
100kVA

Figure 3. The schematic diagram of photovoltaic rooftop system capacity 25.68 kW.

Figure 3 shows that the factory roof has 48 modules. The capacity of the module was 535 W, and
the system used two inverters. Each inverter had a capacity of 10 kW. The roof of the factory at 800
kVA the plant load measured by the Provincial Electricity Authority of Thailand before installing the
photovoltaic rooftop system. The results show that the average plant load was 145.54 kW, and the
RMS currents A, B, and C were 90.67, 82.16, and 84.85 A, respectively. A diagram of photovoltaic
rooftop system capacity 149.80 kW is presented in Fig. 4.
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Figure 4. A diagram of photovoltaic rooftop system capacity 149.80 kW.

Figure 4 shows that the system consists of 20 strings. Each string has 14 modules. A total of 280
modules were used. The capacity of the module was 535 W, and the system uses one inverter capacity

of 100 kW.

3. Evaluation of Greenhouse Gas Reduction

The amount of greenhouse gases that can be reduced in terms of carbon dioxide equivalent

(CO2eq) can be calculated using Equation 1.
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ER, = BE, - PE, 1)
From equation 1
ERy, is amount of greenhouse gas emission reduction from project implementation in year y
(tCOzeq per year).
BE, isemission of baseline in year y (tCOzeq per year).
PE, isemission of project in year y (tCO,eq per year).
Electricity production from solar energy in this study falls within the scope of calculation
according to the methodology for producing electricity of renewable energy to replace using

electricity from transmission system or distribution system [17]-[18], which can be calculated using
Equation 2.

BE!; = BEpg, , = (EGPJ. .UXIUI-;) X EFsrr'ui (2)

From equation 2
BEecy  is amount of greenhouse gas emissions from electricity generation of grid in year y

(tCOseq per year).
EGry  is amount of electricity produced from the photovoltaic system in year y (kWh per year).

EFgria is greenhouse gas emissions from electricity generation of grid (tCOzeq per MWh).
The EFgrid in Equation 2 for solar power projects is 0.4857 tCO2 per MWh [19]. It was assumed
that was constant throughout the study period. PE is equal to zero because no fossil fuels or electricity
is used in the greenhouse gas reduction project.

4. Thailand Policy

4.1. Thailand National Economic and Social Development Plan

In milestone 10 of National Economic and Social Development Plan (2023-2027), “Thailand was
a circular economy and a low-carbon society” [20]. Target 3 is establishing a sustainable low-carbon
society. In 2027 a proportion of renewable energy will increase by no less than 24 percent in the final
energy consumption.

4.2. Thailand Integrated Energy Blueprint

Thailand integrated energy blueprint viz

- Alternative Energy Development Plan (AEDP).

- Energy Efficiency Development Plan (EEDP).

- Power Development Plan (PDP).

- Gas Plan.

- Oil Plan.

Objective of Thailand integrated energy blueprint [21] is shown in Table 1.

Table 1. Objective of Thailand integrated energy blueprint.

Energy plan OBJECTIVE
AEDP In 2036 increase renewable energy usage to 20%.
EEDP In 2036 decrease 30% of energy intensity compared to 2010.
PDP To enhance capacity of electricity generation to be sufficient with consumption in
future.
Management and provision of natural gas usage to adequately meet future
Gas Plan demand.

Oil Plan Management of the optimal level of petroleum consumption and reserves.
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4.3. Net Zero Emission, and Carbon Neutrality

In 2050 Thailand aim carbon neutrality, and in 2065 net zero emission [22]. Thailand has revised
its Nationally Determined Contribution (NDC) by increasing its reduction emission of GHG from
25% to 40% from original goal by 2030 [23].

5. Economic Analysis Index

Economic analysis encompasses two distinct types. Financial analysis pertains to evaluating the
financial viability of individual projects, assessing their private benefits. On the other hand, economic
analysis delves into the broader implications of projects on society as a whole. While financial
analysis concentrates on personal financial ramifications, economic analysis is concerned with
forecasting macroeconomic trends and their societal repercussions.

5.1. Net Present Value

NPV represents variance between cash inflows of present value, and that outflow of cash. This
analysis yields a project’s return at discount rate. NPV can be calculate using equation (3).

G
NFV= Z En

i
o (1+72)

+ C{;

)

Where:

B:  isreturn/year.
Ct  is cost/year.
Co is first year cost.

i is rate of discount.

From equation (3) the project is rejected, if NPV < 0. The project is accepted, if NPV > 0. If NPV
= 0, further considerations are needed to decide whether to accept or reject the project [24]-[26].

5.2. Internal Rate of Return

Discount rate that reduces NPV of projects to zero is IRR. IRR is a tool used to assess the

feasibility of a project.
G
1RR.= Z ) L ‘ (4)
Where:
r is IRR.

5.3. Benefit Cost Ratio

A comparative ratio between costs of present Value and returns over the life of project.

Yies 7
B/C Ratio = CU-H) (5)

n
= J(H,,)r + CU

From equation (5) the project is accepted, if B/C ratio > 1. The project is rejected, if B/C ratio < 1.

5.4. Payback Period

Initial investment
: : (6)
Cash inflow per period

Payback Period =
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6. Case Study

The results and discussions are presented in this section. The first step was to evaluate the
quantity and value of the carbon credits. The results of the economic analysis of the 149.80 kWp and
25.68 kWp hybrid solar power generation systems are presented. The results of the benefit analysis
of the hybrid solar power generation systems in the same area are presented.

6.1. Evaluation of Quantity and Value of Carbon Credits

In this section, two positions viz 149.80, kWp and 25.68 kWp photovoltaic rooftop systems are
considered. Evaluation of quantity and value of carbon credit from photovoltaic rooftop systems
capacity 149.80 kWp is shown in Table 2.

Table 2. Evaluation of quantity and value of carbon credit from photovoltaic rooftop systems capacity

149.80 kWp.
Electrical energy Quantity of Carbon )
Year produced Credits Value of Carbon Credits
(kW) (tCOzeq) (Baht

1 200,378.00 97.32 4,557.66
2 199,275.92 96.79 4,532.60
3 198,173.84 96.25 4,507.53
4 197,071.76 95.72 4,482.46
5 195,969.68 95.18 4,457.40
6 194,867.61 94.65 4,432.33
7 193,765.53 94.11 4,407.26
8 192,663.45 93.58 4,382.19
9 191,561.37 93.04 4,357.13
10 190,459.29 92.51 4,332.06
11 189,357.21 91.97 4,306.99
12 188,255.13 91.44 4,281.93
13 187,153.05 90.90 4,256.86
14 186,050.97 90.36 4,231.79
15 184,948.89 89.83 4,206.72
16 183,846.82 89.29 4,181.66
17 182,744.74 88.76 4,156.59
18 181,642.66 88.22 4,131.52
19 180,540.58 87.69 4,106.46
20 179,438.50 87.15 4,081.39
21 178,336.42 86.62 4,056.32
22 177,234.34 86.08 4,031.25
23 176,132.26 85.55 4,006.19
24 175,030.18 85.01 3,981.12
25 173,928.10 84.48 3,956.05

Total 4,678,826.30 2,175.18 106,421.45
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Figure 5. Comparison of quantity and value of carbon credit from photovoltaic system 149.80 kWp.

It can be calculated as carbon credits of 97.32 tCOzeq, 94.11 tCO2eq, 90.36 tCO2eq, and 84.48
tCOzeq, equivalent to 4,557.66 baht, 4,407.26 baht, 4,231.79 baht, and 3,956.05 baht, respectively.
Evaluation of quantity and value of carbon credit from photovoltaic rooftop systems capacity 25.68
kWp is shown in Table 3.

Table 3. Evaluation of quantity and value of carbon credit from photovoltaic rooftop systems capacity

25.68 kWp.
Electrical energy produced Quantity Of, Carbon Value of Carbon Credits
Year (kW) Credits (Baht)
(tCOzeq)

1 35,047.00 17.02 797.16
2 34,854.24 16.93 792.77
3 34,661.48 16.84 788.39
4 34,468.72 16.74 784.00
5 34,275.97 16.65 779.62
6 34,083.21 16.55 775.23
7 33,890.45 16.46 770.85
8 33,697.69 16.37 766.47
9 33,504.93 16.27 762.08
10 33,312.17 16.18 757.70
11 33,119.42 16.09 753.31
12 32,926.66 15.99 748.93
13 32,733.90 15.90 744.54
14 32,541.14 15.81 740.16
15 32,348.38 15.71 735.77
16 32,155.62 15.62 731.39
17 31,962.86 15.52 727.01
18 31,770.11 15.43 722.62
19 31,577.35 15.34 718.24
20 31,384.59 15.24 713.85
21 31,191.83 15.15 709.47
22 30,999.07 15.06 705.08
23 30,806.31 14.96 700.70
24 30,613.55 14.87 696.32
25 30,420.80 14.78 691.93

Total 818,347.45 397.47 18,613.58
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From Table III. shows electricity production results estimated from the PVsyst program in years
1,7, 14, and 25 were 35,047.00 kW, 33,890.45 kW, 32,541.14 kW, and 30,420.80 kW, respectively. It can
be calculated as carbon credits of 17.02 tCOzeq, 16.46 tCOz2eq, 15.81 tCO2eq, and 14.78 tCOzeq,
equivalent to 797.16, 770.85, 740.16, and 691.93 baht, respectively.
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Figure 6. Comparison of quantity and value of carbon credit from photovoltaic system 25.68 kWp.

6.2. The Economic Analysis

Table 4. Cost of project and benefit from photovoltaic rooftop systems capacity 149.80 kWp.

Cost Benefit
Year Investment o&M Benefit Cost of Carbon Credit
(Baht) (Baht) (Baht) (Baht)

0 5,827,220 0.00 0.00 0.00

1 0.00 0.00 735,693.31 4,557.66
2 0.00 0.00 731,646.99 4,532.60
3 0.00 44,940.00 727,600.68 4,507.53
4 0.00 44,940.00 723,554.37 4,482.46
5 0.00 44,940.00 719,508.05 4,457.40
6 0.00 44,940.00 715,461.74 4,432.33
7 0.00 44,940.00 711,415.43 4,407.26
8 0.00 44,940.00 707,369.11 4,382.19
9 0.00 44,940.00 703,322.80 4,357.13
10 0.00 44,940.00 699,276.49 4,332.06
11 0.00 44,940.00 695,230.17 4,306.99
12 0.00 44,940.00 691,183.86 4,281.93
13 0.00 44,940.00 687,137.55 4,256.86
14 0.00 44,940.00 683,091.24 4,231.79
15 0.00 44,940.00 679,044.92 4,206.72
16 0.00 44,940.00 674,998.61 4,181.66
17 0.00 44,940.00 670,952.30 4,156.59
18 0.00 44,940.00 666,905.98 4,131.52
19 0.00 44,940.00 662,859.67 4,106.46
20 0.00 44,940.00 658,813.36 4,081.39
21 0.00 44,940.00 654,767.04 4,056.32
22 0.00 44,940.00 650,720.73 4,031.25
23 0.00 44,940.00 646,674.42 4,006.19
24 0.00 44,940.00 642,628.10 3,981.12
25 0.00 44,940.00 638,581.79 3,956.05

Total 5,827,220 1,033,620 17,178,438.71 106,421.45
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From Table 5, the NPV is calculated at a discount rate of 10%. Case 1 is the base case, without
calculating carbon credits as part of the economic benefit. Therefore, it is the FNPV, and FIRR. Cases
2, 3, and 4 considered carbon credits. Therefore, these are the ENPV, and EIRR variables.

Table 5. The results of the economic index of the 149.80 kWp photovoltaic rooftop systems.

Case NPV (Baht) IRR (%) B/C Ratio Payback Period (Year)
1 246,849.61 (ENPV) 10.57 (FIRR) 2.771 8.493
2 268,718.29 (ENPV) 10.62 (EIRR) 2.776 8.445
3 279,502.01 (ENPV) 10.65 (EIRR) 2.781 8.436
4 286,522.75 (ENPV) 10.66 (EIRR) 2.789 8.436

As shown in Table 6, the total investment is 1,766,336 baht. The total O&M cost was 259,440.00
baht. The total benefit is 3,004,585.04 baht. The total cost of the carbon credit was 18,613.58 baht. The
economic index results of the 25.68 kWp photovoltaic rooftop system is presented in Table 7.

Table 6. The project costs and benefits of photovoltaic rooftop system capacity 25.68 kWp.

Cost Benefit
Year Investment o&M Benefit Cost of Carbon Credit

(Baht) (Baht) (Baht) (Baht)
0 1,766,336 0.00 0.00 0.00
1 0.00 0.00 128,676.02 797.16
2 0.00 0.00 127,968.30 792.77
3 0.00 11,280.00 127,260.58 788.39
4 0.00 11,280.00 126,552.86 784.00
5 0.00 11,280.00 125,845.15 779.62
6 0.00 11,280.00 125,137.43 775.23
7 0.00 11,280.00 124,429.71 770.85
8 0.00 11,280.00 123,721.99 766.47
9 0.00 11,280.00 123,014.27 762.08
10 0.00 11,280.00 122,306.56 757.70
11 0.00 11,280.00 121,598.84 753.31
12 0.00 11,280.00 120,891.12 748.93
13 0.00 11,280.00 120,183.40 744.54
14 0.00 11,280.00 119,475.68 740.16
15 0.00 11,280.00 118,767.97 735.77
16 0.00 11,280.00 118,060.25 731.39
17 0.00 11,280.00 117,352.53 727.01
18 0.00 11,280.00 116,644.81 722.62
19 0.00 11,280.00 115,937.09 718.24
20 0.00 11,280.00 115,229.37 713.85
21 0.00 11,280.00 114,521.66 709.47
22 0.00 11,280.00 113,813.94 705.08
23 0.00 11,280.00 113,106.22 700.70
24 0.00 11,280.00 112,398.50 696.32
25 0.00 11,280.00 111,690.78 691.93

Total 1,766,336 259,440.00 3,004,585.04 18,613.58

From Table 7, the NPV is calculated at a discount rate of 10%. Case 1 is the base case, without
calculating carbon credits as part of the economic benefit. Therefore, it is the FNPV, and FIRR. Cases
2, 3, and 4 considered carbon credits. Therefore, these are the ENPV, and EIRR variables. The NPV
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results were negative. The factory was located at the end of the transmission line. Power outage
problems frequently occur. Therefore, it is necessary to install a solar-cell system.

Table 7. The economic index results of the 25.68 kWp photovoltaic rooftop system.

Case NPV (Baht) IRR (%) B/C Ratio Payback Period (Year)
1 -729,060.75 (FNPV) 3.88 (FIRR) 1.554 15.535
2 -725,235.82 (ENPV) 3.91 (EIRR) 1.557 15.484
3 -723,349.70 (ENPV) 3.92 (EIRR) 1.560 15.434
4 -722,121.74 (ENPV) 3.95 (EIRR) 1.565 15.425

6.3. The Analysis Benefit Same Area

Photovoltaic rooftop system capacity 25.68 kWp, discount rate 10%, FNPV has a value of -
729,060.75 baht, FIRR is 3.88%, and payback period is 15.535 years. The above numbers indicate that
it is not suitable for investment, but because the factory needs to solve the problem of temporary
voltage drops and power outages during the rainy season. Backup loads include server and office
lighting systems. This is because the installation area of the 149.80 kWp, and 25.68 kWp photovoltaic
rooftop systems is in the same area. And 149.80 kWp photovoltaic rooftop systems had a payback
period of 8.493 years.

Therefore, the profit of the 149.80 kWp photovoltaic rooftop systems after payback was
combined with that of the 25.68 kWp photovoltaic rooftop systems for a faster payback. Benefit
analysis of photovoltaic rooftop systems capacity 25.68 kWp combined profit of photovoltaic rooftop
systems capacity 149.80 kWp after payback is shown in Table 8.

Table 8. Benefit analysis of photovoltaic rooftop systems capacity 25.68 kWp combined profit of
photovoltaic rooftop systems capacity 149.80 kWp after payback.

Payback period of 25.68 KWp Comparison payback period of

Payback Period of 25.68 system, when combined 25.68 kWp system, when
Case kWp System profit of 149.80 KWp System combined profit of 149.80 kWp
(Year) (Year) System

(Year)
1 15.535 10.495 5.040
2 15.484 10.447 5.037
3 15.434 10.431 5.003
4 15.425 10.431 4.994

From Table 8 payback period of photovoltaic rooftop systems capacity 25.68 kWp, when
combined profit photovoltaic rooftop system capacity 149.80 kWp. In cases 1, 2, 3, and 4, the mean
age was 10.495 years, 10.447 years, 10.431 years, and 10.431 years, respectively.

7. Conclusion

This paper evaluated an amount of electric power produced by a hybrid solar power generation
system estimated using the PVsyst program. This study presents a method for calculating the
quantity and value of carbon credits from hybrid solar power generation systems within the scope of
calculations based on Voluntary Greenhouse Gas Reduction Methodology for renewable electricity
generation. (T-VER-S-METH-01-01), and the value of carbon credits is determined from the purchase
price of TVERs separated by project type (solar energy) on August 8, 2024. It is divided into four cases
studies: case 1, the base case; case 2, consideration of carbon credits for 7 years; case 3, consideration
of carbon credits for 14 years; and case 4, consideration of carbon credits for 25 years. The economic
indices analyzed in Case 1 include FNPV, FIRR, B/C ratio, and payback period. The economic indices
analyzed in Cases 2, 3, and 4 are the ENPV, EIRR, B/C ratio, and payback periods, respectively.

d0i:10.20944/preprints202410.1984.v1
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The study found that the method for calculating the payback of a hybrid solar power generation
system combined with carbon credits could achieve payback faster than the calculation without
considering carbon credits. This could be another option for installers to consider. This is because it
is an additional channel for reducing greenhouse gases and is another way to earn income. When
applied to a large system, it produces meaningful results.

This paper outlines a new economic calculation approach that considers the carbon credits
produced by rooftop solar hybrid systems to reach break-even points more quickly and is the
application of carbon credits in conjunction with renewable energy.
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