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Abstract

PT PLN actively supports the energy transition through accelerating New Renewable
Energy. Global climate change is an urgent issue that requires a clean and sustainable
energy transition. One strategy that has great potential is to improve the power generation
performance of the mobile power plant such as teh TM2500 through conversion the fuel
from liquid fuel to gas fuel. This process which is an innovative step to support the clean
and sustainable energy transition has proven to be more environmentally friendly and
efficient. This step not only increases thermal efficiency but can also reduce the main
emissions that is SOz, NOy , CO, partikulate (dust) and greenhouse gas emissions. As
a portable power generator, the TM2500 is designed for flexible operation, making it
an ideal solution to meet the electricity needs throughout the Indonesian archipelago.
Case studies in mobile power plant MPP Nias of in improving the performance of the
TM2500 power plant is reliable with the reduction in greenhouse gas emissions (CO,) of
around 36.705% to 37,299% and can reduce fuel costs significantly by 82.238%. While
challenges such as gas infrastructure availability and initial investment costs remain, these
solutions open up huge opportunities to accelerate the global energy transition to net zero
emissions. It recommended to expand fuel conversion from liquid fuel to gas fuel as an
integral part of future power plant systems.
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1. Introduction

PT PLN is an company tasked with serving needs electrical with a vision of becoming
a Top 500 global company and custemer’s choice for solutions energy. One of
PLN’s missions is tomake electric power to be a driving force economic activities and
carrying out environmentally sound business activities. Greenhouse gases (GHG) are
gases in the atmosphere, noth naturally occuring anthropogenic, that cause global
warming. The Earth Summit in Rio de Janeiro in 1992 resulted in the United Nations
Framework Convention on Climate Chane (UNFCCC) which aims to stabilixe
GHG concentrations at levels that do not endanger the climate system. Indonesia
has increased its commitment to reducing GHG emissions in various ways. This
was done and stated at several international meeting such as The 13" Conference
of the Parties/ COP-13 UNFCCC in 2007 in Bali, G-20 in pittsburgh-USA on 25
September 2009, COP-17 in Dueban, COP-21 in Paris in 2015 which to create
several agreements related to long-term cooperation actions between developed and
developing countries to make appropriate efforts in reducing emission levels. To
support these obligations and commitments, the goverment has established several
regulations [1].

1. PT PLN (Persero) is a state owned electricity company especially power plants
with fuel, be it liquid fuel, gas fuel and LNG, coal fuel, and also biomass fuel.
PT PLN is also required to do various things as an efford to reduce emissions
generated from electricity generation. This is regulated in: Regulation of the
Minister of Environment and Forestry of the Republic of Indonesia No. 5 of 2021
concering procedures for regulating technical approvals and operational feasibility
letters in the field of environmental pollution control with KBLI codes: 35111,
35115, 35116, 35117, 35301[2].

2. Attachment IX of the Regulation of the Minister of Environment and Forestry
Number P.15/MENLHK/SETJEN/KUM.1/4/2019 concerning Thermal Power
Plant Emission Quality Standards (State Gazette of the Republic of Indonesia 2019
Number 455[3]).

3. Presidential Regulation of the Republic of Indonesia Number 98 of 2021 con-
cerning the Implementation of Carbon Economic Value for Achieving Nationally
Determined Contribution Targets and Controlling Greenhouse Gas Emissions
in National Development, article 7 paragraph 3, article 15 paragraph 3, and also
article 21 paragraph 3[4].

One way to achieve the NZE target by utilizing onshore power supply (OPS)
can reduce ship operational costs related to fuel by 28% to 59% [5]. PT PLN is also
trying to be very committed to supporting the net zero emission program, one of is by
minimizing emissions from power plants by implementing gasification. Gasification
in power plant is konversi the fuel from liquid fuel to gas fuel to optimize gas use and
fulfill Paris Agreement commitments and fulfill energy mix targets in national policy.
The basic for carrying out this gasification is Decree of the Minister of Energy and
Mineral Resources no 249.K/MG.01/MEM.M/2022 concerning the Assignment for
Implementing the Supply and development of Liquefied natural gas Infrastructure,
as well as the conversion from using liquid fuel to gas fuel in the Supply of electric
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power.In an effort to reduce emissions, the costs required by each technology and
sector can vary. Therefore, it is very necessary to take into account its operations
[6],[7], for example to achieve the emission reduction target of 2.5% and 5% against
normal conditions in Java-Madura-Bali, it is necessary to reduce the capacity of coal-
fired power plants by 480MW and 995MW, but this increases operational costs by
IDR 18.4 billion and IDR 90.1 billion per week [8]. This cost is called the emission
reduction cost (abatement cost). In figure 1, displays the marginal abatement cost
curve showing technologies in order of cost decarbonization from lowest to highest
(in Euro/ton CO,). On a range of costs specific cases, the economic value of carbon is
considered to be able to encourage or provide incentives for a technology to enter the
market.

“Abatement Cost (€/t CO-)

Locked Potential :

Carbon pricing is not an issue in this
25 section, but other barriers play a role in
this section. Carbon pricing can help, but
it will not be successful if done alone

= B

50

Abatement Effort (Mt C(Tz)

25 " Market Potential:
Carbon pricing can set I i
incentives to encourage Innovation potential:
mature technologies to enter Carbon pricing is not enough to make technology
-50 11 the market competitive, therefore support from R&D is

needed in order to reduce costs and direct the
technology to mature to enter the market

Figure 1. Marginal abatement cost-curve and the potential for implementing the economic value of
carbon[9]

This is also regulated in Law No. 7 of 2021 concerning Harmonization of Tax
Regulations and also in Presidential Decree No. 98 of 2021 concerning Implemen-
tation of Carbon Economic Value[4]. At present, the energy consumption data of
emission sources from power plants in the carbon emission calculation model are
collected manually, in the future, the calculation model can be developed through
technology [10], which is now starting to use CEMS [11]. In this study, we modify
the fuel system from liquid fuel to gas fuel to compare CO, emissions from each. As a
result, we can determine the feasibility of fuel by considering the emissions produced
with its operational costs [6],[7],[12].

The Relationship Between Fuel Conversion (from liquid fuel to gas fuel ) and
Continuous Emission Monitoring System (CEMS): The conversion of fuel in power
plants from diesel-based fuels to natural gas is a critical strategy to reduce greenhouse
gas emissions and other air pollutants such as sulfur dioxide (SO5), nitrogen oxides
(NO,), and particulate matter. Natural gas burns more cleanly than liquid fuels,
resulting in lower carbon intensity per unit of energy produced. This transition
supports national and global efforts to decarbonize the power sector and improve air
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quality. While fuel conversion is a technological measure to reduce actual emissions,
the Continuous Emission Monitoring System (CEMS) functions as a regulatory and
operational tool to continuously measure and verify the emissions performance of
the plant. CEMS provides real-time data on emissions released into the atmosphere,
including CO,, NOy, SO, and other critical pollutants. This ensures transparency,
accountability, and compliance with environmental standards. The relationship
between fuel conversion and CEMS is therefore synergistic. Fuel conversion to gas
acts as a proactive emission reduction measure, whereas CEMS serves as a reactive
monitoring system that ensures the effectiveness of that measure. Without CEMS,
it would be difficult to track the actual environmental benefits of the fuel switch.
Likewise, without switching to a cleaner fuel, CEMS would merely document ongoing
high emissions without meaningful mitigation. Together, fuel conversion and CEMS
form an integrated approach to clean energy production: one reduces the source
of emissions, while the other validates and maintains performance over time. This
combination is essential in the broader pursuit of sustainable energy systems and
net-zero emission targets.

2. Method
In general, emissions produced from power plants consist of primary emissions
(SO2,NO,, CO, and PM/ Dust) and greenhouse gas emissions (CO»).

2.1 Primary Emission
E = Cm; X Q x 0.0036 x t[3:| (1)

n
EYeare = Z E[3] (2)
i=1
where:
E = emission load
Cav = measured concentration
Q = emission flow rate
t = generator operating time
Eyeqr = annual emission load
n = total data

2.2 Greenhouse Gas Emissions
For greenhouse gas emissions(CO,), it is the multiplication of activist data (fuel
consumption) with the fuel emission factor.

E = DAxFE[1][13] (3)

where:
E : GHG Emissions (tons)
DA : Activity Data (TJ)
FE : Emission Factor (tons/T])



IJECBE 655

To calculate the amount of emissions, there are several methods that can be used
according to the data we obtain, as in the chart in Figure 3. CO; emission calculations
can be carried out using one or a combination of calculations and measurements,
however the level of accuracy must still be observed according to the tier system as in
Figure 2. There are differences in data quality, accuracy, and uncertainty within each
Tier. The higher the Tier used, the more accurate the GHG emission calculation
results, but require more detailed data. However, the amount of GHG emissions
resulting from a high Tier value will be lower than the calculation results using a
lower Tier

uired Data
Tier = Req — Method
Aktivity Emission factor
) Fuel Consumption o
Tier-1 Default Emission Factor IPCC - 2006 Method - 1
NCV default IPCC-2006)
Mational Emission factor Method - 1
Fuel Consumption (NCV Specific Emission Factor in the power
Tier-2 national or NCV in the plant unit (no unburned carbon data Method - 2
power plant unit) available and using national default
oxidation factors)
Specific Emission Factor in the power
) plant unit (carbon content data is
fuel Consumption per ) o ) Method - 2
) available and oxidation factors in the
combustion technology .
. power plant unit)
(NCV in the power plant
Tier-3 unit) Specific Emission Factor in the power
plant unit (unburned carbon data Method - 3
available)
GHG emissions according to CEMS (CEMS is operated according to
the equipment usage procedures (certification, calibration, and Method - 4
operating hours minimal 97,5%)

Figure 2. Tier system matrix [1]

Method-1 [1],[13]

Eco, =DA X FE

where, activity data is consumption data for each type of fuel that has been
converted into energy units.

DApp = FggxNCVx10~? (4)

where:
DApg : Coal activity data (T])
Fpp : Coal consumption in a year (tons)
NCV : Net calorific value of coal (T]/Gg)

DAgps = Fpx p x NCVx107° (5)

where:
DApp : Liquid fuel activity data (TJ)
Fpp : Fuel oil consumption in a year (kiloliters)
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p : Fuel specific gravity(kg/m> )
NCV : Net calorific value of liquid fuel (T]/Gg)

DAppg = FppxK (6)

where:
DAppgG : Gas fuel activity data(T])
Fppe :Gas fuel consumption in a year (MMBTU)
K :Conversion (0.001055T]/MMBTU)

DABM = FBBXNCV (7)

where:

DAp,, :Biomass-based fuel activity data(T])

Fp,, : :Biomass-based fuel consumption in a year (biomass unit)

NCV : Net calorific value of biomass-based fuel (TJ/unit mass of Biomass)
Metode-2 [1],[13]

1. Coal fuel

Eco, = FgpxCaxFOx44/12 (8)
2. Fuel Oil (BBM)

EC02 =Fpp, x P x CgerOx44/12x10_3 (9)

m

3. Natural gas dan LNG fuel

Eco, = FGasx0,001015xC/NCVxFOx44/12x10 73 (10)

where:
F = amount of fuel consumption
C = Carbon content
FO = Oxidation Factor
NCV = Net Calorific Value
For the oxidation factor, we can use the values as in the table 1.

Table 1. Oxidation Factor Value[1]

Fuel Oxidation Factor
Coal 0,98
Liquid Fuel 0,99
Gas Fuel 0,995
Rated voltage 2V
Rated capacity 50 Ah

Rated energy 3.6 kWh

Maximum charge voltage 84V
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Table 2. NCV and Emission Factors National for liquid fuel and gas fuel[1]

Ke/T] Net Calerific 4 on
Value
Fuel Type NCY) Content
CO2 CH4 N20
TI/Gg %
High Speed Diesel (HSD) ADO| 74300 N/A NIA 4266 86
Industrial Diesel Oil (IDO} 73900 N/A NIA 4212 85
Marine Fuel Oil (MFQ) - -
75200 N/A NIA 4131 85
Heavy Fuel Oil (HFOQ)
Natural Gas (Pipe) 57640 N/A N/A 452 71
LNG 57270 N/A N/A 471 74

For the Net Calirific Value (NCV) and Emission Factor National, we can use the
values as in the table 2.

For the price of liquid fuel, each type is different depending on the type of liquid
oil. For the MPP Nias power plant, using the liquid fuel type High Speed Diesel
(HSD) with 0% biodiesel, and called HSD B-0. For the price of liquid fuel, we can
see in the table 3 which is colored yellow, namely Industrial Biodiesel (B-0).

Table 3. Price of Industrial Fuel HSD B40[14]

Produc Regional | | Regional2 | Regional3 | Regional4d
Rp/KL Rp/KL Rp/KL Rp/KL

Pertamax Turbo 16.150.000 | 16.250.000 | 16.350,000 | 16.500.000
Pertamax 15.050.000 | 14.150.000 | 15.250,000 | 15.400.000
Pertalite 14.250.000 | 14.350.000 | 14.450,000 | 14.600.000
Kerosene 12,950,000 | 13.050.000 | 13.250,000 | 13.450.000
Dex 10 ppm 21.450,000 | 21,450,000 | 21,550,000 | 21.700.000
Dex 50 ppm 21.300,000 | 21,300.000 | 21,400,000 | 22.150.000
Bio Pertamina Dex 21.300,000 | 21,300.000 | 21,400,000 | 22.150.000
Dexlite 21.100,000 | 21,100.000 | 21,200,000 | 21.350.000
Industrial Biodiesel (8-0) | 17.600,000 | 17,600,000 | 17.700,000 | 17,850,000
Industrial Biodiesel 20,950,000 | 20,950,000 | 21,050,000 | 21.200.000
Diesel Of 16.150.000 | 16.150.000 | 16.250,000 | 16.400.000
MEFO Low Sulphur * 16.700.000 | 16.700.000 | 16.700,000 | 16.700.000
MFO High Sulphur 180 Cst| 14.650,000 | 14,750,000 | 14.850.000 | 15.000.000
*) in units Rp/MT

2.3 Flowchart
2.4 Continuous Emission Monitoring System (CEMS)

To obtain more accurate data, CEMS was installed on the power plant. The data
communication flow can also be describeb in topological form as in figure 6.
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Figure 3. Flowchart
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Figure 4. Equipment topology and CEMS data communication PLTG MPP TM2500 Gunungsitoli-Nias[15]

In figure 4, CEMS measures the emission of SO,, NO,, CO, Opacity dan measures
O, and produces a -20 mA analog signal. Then, 4-20mA signal received by the PLC
CEMS which is then sent to the PLC BOP via TCI/IP. Data from the BOP PLC is
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then sent to the Data Acquisition System(DAS) and Data Interfacing System(DIS). The
data from DIS is then sent to Continuous Industrial Emission Monitoring Information
System (SISPEK) server belongs Ministry of Environment and Forestry (KLHK). And
here is the data from CEMS displayed on the screen.

@ o)

Figure 5. a. Data Acquisition System (DAS) and b. Data Interfacing System (DIS)

Figure 6. CEMS Data for PLTG MPP Nias after recap

3. Result and Discussion
3.1 Consumption Fuel.
This study aims to calculate the amount of emission reduction from gasification in
power plants from power plants with liquid fuel to gas fuel. From the power plant
operation data for a year, it is known that:

From the data in table 4, it is obtained that the SFC of liquid fuel is 0.4196
Liters/kWh and from the data in table 4, it is obtained that the SFC of gas fuel is
0.011485 MMBTU so that if the PLTG NIAS uses gas fuel to produce the same load,
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Table 4. SFC Data for MPP TM2500 Gunungsitoli-Nias Gas Power Plant in 2024

SFC Data(kKWH)
PLTG 1 X 25 MW GUNUNGSITOLI NIAS

2024
Month Produce Liquid Fuel Consumption SFC
kWh Liter Liter/kWh
Januari 459.909.37 208.590.00 0.4535
Februari 1,802,833.05 754.435.00 0.4185
Maret 2,100,718.16 798,979.00 0.3803
April 1.065.813.85 472.880.00 0.4437
Mei 1.195.466.51 496.064.00 0.4150
Juni 1,752,607.13 743,997.00 0.4245
Juli 1,362,191.27 574,628.00 0.4218
Agustus 1.029.262.04 452.616.00 0.4397
September 662.712.89 290.642.00 0.4386
Olktober 477.968.16 204,363.00 0.4276
November 592.797.63 251,248.00 0.4238
Desember 551,318.03 228.996.00 0.4154
TOTAL 13,053,598.09 5,477.438.00 0.4196

Table 5. SFC Data for MPP 2 x 25 MW Balai Pungut Duri in 2024

SFC Data (KWH)
PLTG 2 X 25 MW BALAI PUNGUT DURIL

2024
Month Produce Gas Fuel C i SFC

EWh MMEBTU MMBTU/LWh
Januari 1,718.678.41 20,123.00 0.011708
Febrari 1357.917.79 16,060.00 0.011827
Maret 17,639.00 0.012230
April 15.183.00 0.012195
Mei 22,035.00 0.012043
Juni 8,510,473.19 96,983.00 0.011396
Juli 7.921,383.22 90.812.00 0.011464
Agustus 5.197.539.88 59.114.00 0.011373
September 8,955,434.49 100,055.00 0011173
Qktober 5,237,543.00 59,477.00 0.011356
November 2.993.938.00 34,507.00 0.011526
Desember 2.610.962.00 31,012.00 0.011878
TOTAL 49,020,918.02 563,000.00 0.011485

or if the PLTG Balai Pungut uses liquid fuel to produce the same load, it will require
fuel, as in table 6.
Fuel consumption = kWh production x SFC

Table 6. Fuel consumption for the same load by changing liquid fuel to gas fuel or vice versa

Power Plant| Produce kWh Fuel Fuel Consumption
- Liquid Fuel 5.477.290 |KiloLiter
535 =
MPPNIAS | 13.053.598.09 Gas Fuel 149.920.574 |MMBTU
Gas Fuel 562.759.839 IMMBTU
MPPDURI | 48.999.550.64 -
T Liquid Fuel 20.560.211 |KiloLiter

3.2 Total Emissions

3.2.1 Primary Emissions

Total amount of primary emissions (SO2, NOy, CO, dan PM/Dust) can be calculated
using equation 1 and equation 2. For comparison, samples were taken every month
from each power plant, both from the PLTG MPP NIAS and from the PLTG MPP
DURI, where the larger load in the same month, the load is adjusted to the lower load
and can be seen in table 7 and table 8 below.
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Table 7. Emission load produced by PLTG MPP Nias in 2024

Operation Emission
Month | Hows | 94D S0z NOx co Dust
Hour MW Kg Kg Kg Kg
amuary 96| 24438 31342 | 781117| 193664 268.99
February 175 133722 347027 362261 255.81
March 108] 141011 152776 947.03 37564
April 166] 98959 69562 | 744366| 318823 21823
May 185 101205 77638 | 7.36102] 385322 303.95
Fune 266 1.70034 836.04 5,301.00 51111
Ty 220 127774 150 316713 31113
Agust 190] 95527 3140 374427 18594
Scptember 128)  446.00 0.02 245718 12423
October 79 43386 87.72 1,398.08 87.06
November 106 357052 2970 1,803.84 10729
December 13 50082 2975 208374 8924
TOTAL 1832 1107790] 829957 3440296 | 2383864
Hours MW Kg/Year KglYear | KglVear

Table 8. Emission load produced by PLTG MPP Duri in 2024

Operation Emission
Month | Hours LoAD SOz NOx co Dust
Hour MW Kg Kg Kg Ke
January 76 44551] 33108 359057 89257 71.00
February 124 1.337.04 2579 1093564 74410 34427
March 138 1.410.10 59.86 y 34629 | 34740
April 7 989.22 79.80 41835 [ 250.60
May 52 1,009.36 59.92 19131 28597
Tune 190 170173 | 13586 124906 | 37135
Tuly 132 1,278.38 9844 108133 | 28363
Agust 52 955.64 64.50 1,17827 20289
September 32 44939 15.96 27887 18617
October 71 435.03 20.13 34340 80.15
November 89 570.39 2591 104472 10007
December 86 501.82 3826 196534] 98986| 16071
TOTAL 1116 | 11,083.80 | 97551 4510072 9.758.12( 2.684.41
Houss MW KglYear | KgVear | KglYear | Kg'Year

Figure 7 and 8 are graphs showing the total emissions from each power plant
during 2024. Figure 7 shows the total emissions of the Nias MPP in 2024 and figure
8 shows the total emissions of the DURI MPP in 2024.

Total Emission MPP NIAS 2024
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Figure 7. Total emissions from the MPP Nias Power Plant every month in 2024

From the two figure above, it shows that almost every month, the higher emissions
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Total Emission MPP DURI 2024
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Figure 8. Total emissions from theMPP Duri Power Plant every month in 2024

are NO, emissions except in November 2024 at MPP DURI. However, overall the
highest emissions are NOx emissions followed by CO emissions.

In figure 9, shows the comparison of SO, emissions and figure 10 shows the
comparison of NO,. emissions.

Comparison SO? Emission Ligued Fuel vs Gas Fuel
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Figure 9. Comparison SO, Emission Liquid Fuel vs Gas Fuel

From the two figure above, it shows that the emissions produced in the Nias MPP
(in this case using liquid fuel), always have higher emission values compared to the
emission values in the Duri MPP that uses gas fuel, except in July, September and
December for SO, emission values. However, if the overall value is taken, both SO,
and NOy emissions, are always higher in power plants using liquid fuel compared to
gas fuel, (with almost the same load).
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Comparison NOx Emission Ligued Fuel vs Gas Fuel
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Figure 10. Comparison NO, Emission Liquid Fuel vs Gas Fuel

Figure 11, is a comparison of CO emissions and figure 12 is a comparison of dust
emissions, between power plants with liquid fuel and power plants with gas fuel.

Comparison CO Emission Liqued Fuel vs Gas Fuel
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Figure 11. Comparison CO Emission Liquid Fuel vs Gas Fuel

From the data, the CO emission value at the power plant in MPP Nias (in this case
using liquid fuel), is always higher every month compared to the emission value at the
power plant in MPP Duri (in this case using fuel gas). However, the dust emission
value is not certain. For the overall emission value, it can be seen in figure 13.

From the figure 13, show that the emission reduction in annual is significant there
are SO, emissions by 88.246%, NOj, emissions by 61.27%, CO emissions 71.636%
and also includes particulates emissions (dust) by 5.433%.
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Comparison Dust Emission Liqued Fuel vs Gas Fuel
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Figure 12. Comparison Dust Emission Liquid Fuel vs Gas Fuel
Total Emissions 2024
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H MPP DURI 97551 45,100.72 9,758.12 2,684.41

Figure 13. Total Pollutant Emissions in 2024

3.2.2 Carbon Dioxide Emissions
« Amount of emissions with method 1
Amount of emissions CO,, we can calculate using equations 1, 5, and 6.

Table 9. Amount of emissions CO», Calculated with Method-1

Power Plant| Produce kWh Fuel Emission COz (Ton)

Liquid Fuel 14.539.8591
MPP NIAS | 13,053.598.09 Gas Fudl 9.116.7001
Gas Fuel 34.221.5384

MPP DURI | 48.999.550.64

Liquid Fuel 54 5785580
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» Amount of emissions with method 2
Amount of emissions CO,, we can calculate using equations 9 and 10.

Table 10. Amount of emissions CO,, Calculated with Method-2

Power Plant| Produce kWh Fuel Emission COz (Ton)
_ Liquid Fuel 14,320.4152

MPP NIAS | 13,053,598.09 s
T Gas Fuel 9.064.1716
Gas Fuel 34,024.3613

MPPDURI | 48,999 3550.64 .
T Liquid Fuel 53,754.8270

¢ Emission Reduction
From the calculation results above, it was found that by changing the fuel from
liquid fuel to gas fuel, there was a reduction in CO, emissions,

Emission Reduction = ECOgLiquid Fuel — ECOgGas Fuel

Table 11. Emission Reduction of CO,

Emission CO2 Reduction

METHOD Produce kWh

roduce Ton %)

13,053,598.09 5.423.1590 37.299%
METHOD-1 48,999 550.64 20,357.0197 37.299%

13,053,598.09 5,256.2435 36.705%)|
METHOD-2 — .

48,999 550.64 19,730.4657 36.705%|

From the table 11, we can get that the emission reduction of CO; is 37,299% with
method-1 and 36,705% with method-2.

3.3 Cost Comparison

For the price of liquid fuel with the HSD type, we can see it in table 3, and for the price
of Gas fuel of USD 7 per MMBTU[16] or around Rp. 114,163 (with an exchange
rate of Rp. 16,309)[17]. From the data above, it is obtained that for the production
of 13,053,598.09 kWh (Production kWh PLTG MPP TM2500 Gunungsitoli-Nias),
the fuel cost is Rp. 96.4029 billion and if using gas fuel, it only requires fuel costs of
Rp. 17.1228 billion. In this case, we can conclude that with gasification in this case by
changing liquid fuel to gas fuel, we can reduce fuel costs for production by 82.238%.
However, to realize this, we need to calculate the initial costs in modifying the fuel
system and consider the availability of the fuel.

4, Conclusion

The fuel consumption of the power plant using liquid fuel is around 0.4226 liters and
around 0.011485 MMBTU to produced 1 kWh. It means, to a fuel cost of around
six thousand three hundred thirty-nine Rupiah pe kWh whe using liquid fuel, and
eight hundred point nine five Rupiah per kWh when using gas fuel. In this case, with
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changing the fuel from liquid fuel to gas fuel, it can reduced the emissions and fuel
costs significantly. CO, emissions can be reduced around 36.705% to 37.299% and
fuel costs can be reduced by 82,238%.
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