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Abstracty — Kuko Palm Oil Mill, currently not

interconﬁcted with PLN electricity, relies on diesel-
fueled generators of 1100 kVA and 650 kVA to meet its
electricalneeds. To reduce diesel consumption, a Hybrid
Power Plant (PLTH) system comprising generators,
batteries, and Photovoltaic (PV) panels is proposed.
Optimization studies, evaluating technical and economic
feasibility, are conducted using HOMER software.
Optimal PLTH configuration includes 8,727 kw PV, 500
kW generator, 1,000 kW generator, 25,708 battery units,
and 1,481 kW converter. PLTH generates 14,339,116
kWh/year, fulfilling PKS electricity requirements.
Economic analysis yields NPC of Rp356,000,000,000,
initial investment of Rp77,400,000,000, operation and
maintenance costs of Rp21,600,000,000, and LCOE of
Rp3,147/kWh. IRR stands at 22%, NPV is positive at
Rp124,000,000,000, with a 3.5-year capital return. These
results indicate PLTH feasibility both technically and
economically.

Keywordg; Feasibility, Hybrid Power Plant, Optimization,
Photovogaic (PV), Generator Set

OSSR

Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License.

l. INTRODUCTION

Alof:f‘g. with the massive development of
technolbgy and the rapid development of the times, it
has an ifpact on the greater need for energy. PLN data
states that in the past 6 years, electricity sales by PLN
nationally have increased every year by 3.5% with a
significant increase in the number of customers of 3.7
million Eustomers. In 2020, PLN was recorded selling
electricffiy to customers in various sectors with a total
of 241,140 GWh [1]. One of the largest PLN customer
sectors Bnjoying electricity is the industrial sector. The
industrifgl’sector has the second largest energy demand
after the. household sector. Since 2011-2019, the
industrig] sector has consistently used electrical
energy With an annual increase of 4-6% for annual
national/electricity consumption. Even in 2020, the
industr@ sector used 30% of the total electricity sold

by PLNH1].
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The industrial sector that is among the largest
electricity customers and uses a large amount of
electricity is the palm oil industry. This is because
Indonesia is the largest producer and country with the
largest palm oil industry in the world, which has a total
land area of 14.3 million ha of palm oil land. The
region with the largest palm oil industry in Indonesia
is Riau Province. Riau has 2.7 million ha of oil palm
land or equivalent to 19% of the total oil palm land
area in Indonesia. One of the palm oil companies that
has a large land area and the largest production in Riau
is PT Duta Palma Nusantara PKS Kuko. PKS Kuko
Palm Oil Mill has a total land area of 14,257 ha of land
with a total of 168,980 oil palm trees and a total
electricity demand of 1,800,597 kWh / year to serve
the electricity needs of offices, production and mess
staff employees. Electricity needs for offices and mess
staff employees are supplied by generators with a
capacity of 1100 kVA, while electricity needs for
production that operates from 06.00 - 18.00 WIB are
supplied by generators with a capacity of 650 kVA. In
addition to the high price of diesel fuel, PKS also has
standards for the use of fossil fuels on their impact on
the environment. Therefore, PKS is also trying to
reduce the use of diesel fuel. The Genset Power Plant
at Kuko PKS using diesel fuel has a high price
problem, in 2021 IDR 10,726/liter [2] and increased to
IDR 16,000/liter in 2023 [3].

The problem of diesel-fueled generator power
plants in Kuko PKS has been studied by research [2].
Research [2] which conducted a study on the potential
of bioethanol by utilizing oil palm sap waste from the
results of oil palm replanting as a generator fuel at
Kuko PKS into electrical energy. The results of the
research study [2] found that the potential for electrical
energy from the utilization of palm oil sap waste
obtained from EO compared to E10 and E100 is with
the potential of E10 of 34,166,278.6 kWh while for
E100 of 22,628,077.7 kWh. The results of the research
study [2] E10 has greater potential with a content of
10% ethanol and 90% diesel. These results show that
the percentage of diesel fuel use is still quite large,
therefore the use of diesel fuel is replaced by utilizing
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%newablje potential sources at Kuko PKS. Kuko PKS

fTas renewable energy potential including biomass and
lar enigrgy. The potential of solar energy in Kuko
Sis 4,8 kWh/m2 or equivalentto 112,000 GWp [4].
BKS has-the potential in the form of solar energy
#hich @1 be a Solar Power Plant (PLTS) as a source
Bf electricity at PKS.
2. The-potential of solar energy can be simulated
§ing the Hybrid Optimization Model for Electric
Benewaliles (HOMER Pro) application. In addition to
HZnowing the potential of solar energy, HOMER Pro
#so serves to simulate the hybrid power generation
§ystem to determine the most optimal system [5] [6].
Bhe HOMER Pro application is used to analyze the
®cononiic aspects of hybrid power plants, which
includetthe price of electricity from generating sources
(LCOEY); payback period analysis, and the cash flow
rate of the investment built (NPC) [7] [8]. Based on its
function, the HOMER Pro application can be used for
technicgl”and economic simulation of hybrid power
plants. Several studies have examined the feasibility
betweeA=PLTD with generators, off-grid PLTS and
PLTH from PLTS and PLTD. Research [9] has
examined the performance of the PLTD generator
against load changes, the results obtained by
increasing the load affect the capacity of the generator
and the use of fuel is increasing up to 1140 liters per
24 hours according to the generator's working time and
periodic maintenance is required every 250 hours.
Research [10] has examined the economics of
designing off-grid solar power plants at a workshop
with several scenarios. The result of research [10] is
the lowest NPV value of - Rp252,285,665 which
means the investment does not return capital. Solar
Power Plants (PLTS) can be hybridized with various
other power plants. Several studies have conducted
studies B this hybrid power plant. Research [11]
conducted the feasibility of a hybrid power generation
system PLTH) between PLTD and PLTS using the
HOMER" simulation method to get the optimal
scenarigof the plant. This research produced the best
schemepwith electricity generated by PLTS as much as
1,374,554 kWh / year and PLTD 879,024 kWh / year
where PLTS contributed 61% and PLTD 39% to meet
the loa
Seeilg the large use of diesel as a generator fuel
[9], andfghe loss if only using off-grid PLTS as a stand
alone [10], the authors propose a solution based on
researctf_[ll] to hybridize between PLTD and add a
new type of generator by utilizing the renewable

nery wisey] juredAg uejng jo

energy potential of solar energy for off-grid Solar
Power Plants (PLTS). PLTS in this study is designed
a hybrid system with generators because there is still
no electricity supply from the PLN network which
results in the availability of electricity at the PKS only
being supplied from two diesel-fueled generators with
a capacity of 1100 kVA and 650 kVA so that other
available energy sources are needed to reduce the use
of diesel fuel.

This study will examine the most optimal Hybrid
Power Plant (PLTH) system between a 1100 kVA
diesel power plant, a 650 kVVA generator, and an off-
grid solar power plant using HOMER Pro software
and then examine the feasibility of a hybrid power
plant (PLTH) between PV and generator in technical
and economic aspects at an oil palm mill.

Il. METHOD

At PT Duta Palma Nusantara PKS Kuko has not
been interconnected with the PLN electricity network,
therefore the electricity supply is supplied by two
generators with a capacity of 1100 kVA and 650 kVA
fueled by diesel. The high price of diesel fuel makes
PKS want to reduce the operation of generators to
minimize the use of diesel fuel. In this study, to reduce
the use of diesel fuel, a solution is proposed, namely
replacing the 650 kVA generator with a solar power
plant so that it becomes a hybrid power plant and
electricity is supplied by these two plants. Before
implementing a hybrid between the two plants, it is
necessary to carry out optimization to see the best
scenario of PLTH and feasibility tests, namely from
the technical and economic aspects of PLTH.

This research is a simulation by utilizing HOMER
(Hybrid Optimization Model for Electric Renewable)
Pro [12] software by designing a hybrid power plant
(PLTH) between off-grid solar power plants and diesel
power plants with generators. HOMER Pro will
optimize the generation system and economic analysis
of the Hybrid Power Plant (PLTH) system. This
research is quantitative research and uses secondary
data from research [2] in the form of load or energy
consumption, resource assessment and specifications
of generators and data from simulation software.

A. Research Flowchart

The following are the steps or stages carried out by
the author to obtain the desired results in the study.
The research stages are presented in the form of a
diagram which can be seen in Figure 1 below.
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Iiigure 1. Research diagram

B. Data Collection
1. Site Selection of PT Duta Palma Nusantara PKS

Kuko

The location used in the study was taken from
research [2] which is located at PT Duta Palma
Nusantara PKS Kuko, Kuantan Singingi Regency,
Riau Province. This PT is located with coordinates
101° 32280'- 101° 43"00' East and 0° 30"30'- 0° 42"40".
With & latitude and longitude -
0.5798798426457958,101.58075293891874. This
data is taken using the coordinate points on Google
Maps. Later the latitude and longitude coordinate
points Avill be inputted into the HOMER Pro
simulati@n software.

~

2. Electricity Demand Load Data for Production PT

Duta&Palma Nusantara PKS Kuko

Load: or energy consumption data at PT Duta
Palma PKS Kuko is secondary data taken from
research¥[2] can be seen in Table 1.

Tablei Electricity Demand Data of PT Duta Palma
- Nusantara PKS Kuko

un  Electricity Average Electricity
Years= Demand Per Demand Per Month

~ Year (kWh) (kWh)
2021; 1,771,160 198,680
2020(,j 1,800,597 208,480
2019~ 2,531,656 201,812
20183»x 2,178,964 214,676

nery wisey ji

Load demand data is the average monthly data for
each year. The data will then be input to the simulation
software and assumed to be the same every hour of the
day.

3. Specification of PT Duta Palma Nusantara PKS
Kuko Genset [2]
The specifications of the generator at PT Duta
Palma Nusantara PKS Kuko can be seen in Table 2
and Table 3.

Table 2. 1100 kVA generator set specifications

Specification Description
Manufacturer Cummins
Model QST 30 G4
Engine Power Output at 970kWm
rated rpm 1300 HP
Total Displa(_:ement 30,480 L
Fuel COﬂSLIJmptlon at full 202 L/h
oad
Dimensions (L x W x H) §9°3 1n71:n6 x 341

Table 3. 650 kVA generator set specifications

Specification Description
Manufacturer Caterpillar
Model C18DEAP
. Engine Coolant
Cooling System Capacity 20,8L
Combustion Air Inlet )
Flow Rate 35.8 m¥min
Fuel Consumption at full 133 L/h

load
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%  Heat Rejection to

O  Exhaust (Total) 27 kW
o o]

g =

O Thegenerator specification data is needed for input

§ the HOMER Pro simulation software, which will
fhen be hybridized with solar power plants.
3 o)

‘2: Assessment Resource

E Site—assessment data in the form of resource
gssessment is data provided by the HOMER Pro
gbftwaré, this data is obtained after inputting the
tacatioi“through coordinate points that have been
?tainegrom research can be seen in Table 4.

3
@ Tahle 4. Global Horizontal Solar Irradiation

= Clearness Daily Radiation

Moosh Index (KWh/m?/day)
January 0.401 4.051
Febrﬁy 0.439 4.574
Martct 0.409 4.296
April 0.427 4.345
May 0.433 4.161
June 0.455 4.220
July 0.432 4.072
August 0.431 4.275
September 0.396 4.089
October 0.394 4.082
November 0.395 4.994
December 0.388 3.857

Global Horizontal Irradiation (GHI) data is data in
2023 which is useful for knowing the potential of solar
energy at the location so that it is possible to know
whether solar power plants are feasible to build at the
location. The average solar radiation at the location is
4.17 kWh/m?/day.

wn
5. Equipment Cost
The;posts of the equipment used can be seen in

Table 5,
-U‘,_
Trable 5. Hybrid Generation System Cost
Toals and Materials Price
~Diesel fuel Rp16,000.00 / Liter
/0 Wp PV Rp2,058,409.69
1 converter Rp4,963,000.00
Rp1,500,000.00

_ T unit battery
m

Tablg 5 is the cost of the hybrid generation system,
for maifiténance costs is 10% of the price of equipment
for PV, €onverter and Battery.

o
C. Con@guration of Hybrid Power Plant (PLTH)
System
The configuration of the hybrid power plant
(PLTH)Esystem in this research can be seen in Figure
—

nery wisey] juiedg

AC DC |
Genset GSQ kVA | Electric Lo;_ad #1 P

“-w | 6 -

| — i

F | = |
24000.00 kWh/d
1833.23 kW peak
Genset 1100 kVA Converter

& —— -

Figure 2. PLTH configuration in HOMER Pro

The configuration of the generating system is a
hybrid between a diesel power plant with a generator
and an off-grid solar power plant. The components that
are input to the HOMER Pro software are
650 kVA generator set
1100 kVA generator set
PV Module
Converter
Battery
The capacity of the PV, converter and battery will
be generated after optimization in the simulation
software to find the best results.

grwNE

D. Optimization of Hybrid Power Generation System

with HOMER Pro

Optimization is carried out using HOMER Pro
software which is useful for simulation, optimization
and sensitivity analysis [12]. The software will
perform calculations to find the best system scenario
of a hybrid power plant (PLTH) based on technical and
economic aspects [7]. The best results obtained after
optimization will show the performance of the PLTH
between PV-generator set that works to meet the load
at the PKS.

E. Technical Calculation of Hybrid Power Plant

(PLTH)

Technical calculations are carried out in the
HOMER Pro software, the software will calculate
based on the best optimization results so that it will
display the division of labor of each plant to generate
electricity. The results obtained from optimization in
the form of :

Power plant electricity production
Capacity of PV

Battery capacity

Converter capacity

Total fuel consumption of generator set

ar®NE

m

Economic Calculation of Hybrid Power Plant
(PLTH)
The output of the simulation using HOMER Pro
software is an economic analysis in the form of NPC,
LCOE, payback period, investment costs and
operating costs. From these output parameters, it can
be seen whether the proposed system is feasible or not.
1. Net Present Cost (NPC)

Net Present Cost or NPC can be defined as the
total cost of all costs incurred for investment in the
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fngth étjuse, including initial investment funds, tool

mplacement costs, operation and maintenance, fuel
sts, aftdl other costs that may arise during the project.
he eqtfzﬁion used by HOMER Pro in calculating NPC

& as foflows [13].

3 ©

g’ 5 Cann, tot

Q Cnre = CREGL, Rpron) (1)
c 3

3 =

Brescription

@ann, tof = Total Cost/year (IDR/Year)
ERF (. = Capital Recovery Factor

B — = Interest Rate (in per cent %)
Igproject-{ . Lifecycle Project (25-30 years)
w 7))

2. Life Cycle Cost of Energy (LCOE)

LEOE or Life Cost of Energy is the ratio between
the totgl> annual cost of the system and the energy
produced in the same time period. If observed further,
the costlof PLTS is influenced by several factors
including the initial investment cost which is quite
expensiye but there is no need for fuel expenditure,
followed by low operational and maintenance costs
and knowable energy costs, thus affecting the
difference between the cost of PLTS plants compared
to other conventional plants [14]. The LCOE value can
be calculated with the equation :

total annualized cost

E =
S consumption energy (kWh)

year (2
Description :
COE = Cost of Energy (Rp)
Total Annualized Cost = Total annual cost (Rp)
Consumption Energy = Energy used

e (kWh/year)

3. Iniial Capital

Initial capital is the initial investment cost for the
construetion of a power plant [15] In this hybrid design
research, a PLTS system with a generator is designed,
therefor€ important components in this hybrid design
includezsolar modules, inverters and generators as
generating components. Initial cost can be calculated
with thegquation :

Initialftapital cost = cost (PV modules + Inverters

+ Battery + genset fuel) (3)

.
w

4. O&M (Operation and Maintenance) Cost

O&M costs are annual costs that must be
incurred™ for complete plant operations with
mainterﬂhce to prevent or repair damage [15]. Annual
operatioh.and maintenance costs can be calculated by
summing up all variables including maintenance costs
and reptacement of tools or components, more details
of O&Mrcosts can be calculated by the equation:

e
0&M @st per Year = 0&M Plant + Replacement

(4)

neny wisey Ji

Description :
O&M Plant = Plant Operation and
Maintenance Cost (Rp/Year)
Component Replacement Costs

(Rp/Year)

Replacement

G. Feasibility
(PLTH)
1. Technical Feasibility
PLTH is said to be technically feasible if it is able
to meet the load requirements at the PKS. If the results
of the simulation produce electricity in excess of the
PKS electricity needs in accordance with table 1, then
PLTH can be said to be feasible.

Standard for Hybrid Power Plant

2. Economic Feasibility
a. IRR (Internal Rate of Return)

One of the feasibility parameters of a project is the
capex value, which is the value of expenditure for
purchases and maintenance during the project. This
capex value is interconnected with the IRR value, the
greater the IRR value, the smaller the capex II value
and as long as the IRR value is positive, the project can
be said to be feasible when it exceeds the bank interest
rate of 5.75% [16]. The IRR value can be calculated
using the following equation [17].

IRR = i, + —— 21 (i — i)
U TNPY, —nNPY, 2T )
Description
iy = st interest rate
iy = 2nd interest rate
NPV, = NPV atinterest rate i;
NPV, = NPV atinterest rate i,

b. Payback Period

Payback period can be defined as the length of the
payback period in a certain time. The value of the
payback period or return of capital must be smaller
than the life of the project so that the project can be
said to be feasible when the capital returns before the
end of the project period. The payback period value
affects the investment value, when the investment
value is large but the project income is small, the
project is said to be unfeasible [18] he payback period
can be calculated using the equation [19] :

System installation capital

Payback period = Annual savings (6)
Description :
Payback period Payback period (Years)

Total Initial Investment
Cost (Rp)
Annual Savings

Installation Capital

Annual savings

c. Net Present Value (NPV)

Net Present Value (NPV) is a method in
engineering economics to calculate the difference
between the value of the investment made and the cash
value in the future. If the future net cash value is
positive or > 0, it means that the project is profitable
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x
ghd feas@gle Conversely, if the NPV value < 0 then the i = Length of investment
giolect;glosmg money. NPV can be calculated with
Be foIISOvmg equation [20].
I1l. RESULTS AND DISCUSSION
=) n . S
= © NPV = NCF A. Hybrid Power Plant System Optimization
2 © =1 (1 =10 (7 The optimization results will rank the best
c & scenarios of the hybrid power plant system according
éescrlp on : to the technical aspects and performance of each
adVCF; == Net Cash Flow for the year period component. The results of the optimization can be seen
ar —= Initial investment in Figure 3 and Figure 4
g >=Discount
<
c C Architecture
§ Z 31 r trr' kV\ ¢1 k\u
Q nm> =~ ry Genset 650 kVA o Genset 110K 1KMh LA Converter o Nenatch 7
- 2 - n Dispatch
< Tisef W) v W) v W) \i (I
- s
~mgaBPur w 1000 578 148 IF
o~ om o
n gBP e 1000 516 149 (C
O Le— . . . : - -
_~ 2
C( 2Bl 500 1,000 687 m (
- -
L i W 3125 500 ¥E 1 IF
¥ OB am A3
Figure 3. PLT Optimization Results per Category
Architecture
]l WV  Genset 650 KVA o Genset 1100 kVA Converter
il el L B ¥ - ¢ ensezja;'.'.';J VA q:w? ¥ gk ¥
w o s =7 s 1,000 25,708 1,481 LF
! = & B P ssyr 500 1,000 25775 1,503 LF
NiFra s ¥ 8828 500 1,000 26,006 1470 IF
% o> Pee 500 1,000 25378 1483 LF
— o =B P 8603 500 1,000 25,288 1,476 LF
w
% & & = Wss 500 1,000 25,485 1,502 LF
B wa o= PsssT 500 1,000 25,501 1,501 LF
n g =P8R s00 1,000 25,506 14567 LF
:C,: - =P sges 500 1,000 25,030 1493 LF
< ¥a e3P0 500 1,000 25,600 1472 LF
m ! . =
= e P 9092 s00 1,000 26,186 1477 LF
5 w o =P sses  s00 1,000 25,020 1,503 L
0 & & P s s00 1,000 26,238 1510 LF
;‘ ‘! = & = P ssso 500 1,000 25726 1535 LF
EPanD ¥ 8725 500 1,000 25,652 1585 LF
5 e 500 1,000 25,748 1,456 LF
3’ - T & P s3T50 1,000 26,402 1483 LF
f o s =W 50 1,000 25,138 1517 LF
- e = =P 500 1,000 25,368 1452 LF
oo LB
= Figure 4. Overall Optimization Results
9
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—
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Fror%Jthe results obtained in Figure 3 and Figure 4,
e best-scenario is a combination of PV with a
pacity-of 8,727 kW, 500 kW generator set, 1,000 kW
%nerator set, 25,708 battery units, and 1,481 kW
nvertet, This scenario is better than using only two
neratars in the current condition. This is influenced
several factors, namely, using PLTS as renewable
ergy 1S more optimal within 25 years than using

esel-fueled generators.

X
)
»
th

PUR!

. Techmical Analysis of Hybrid Power Generation
System (PLTH)

EIe&-Ficity Production of Hybrid Power Plant
(PLTH)

The €lectricity production generated from the best
%tenarié”between the solar power plant and two
generatgs is as shown in Table 6 follows.

-Bum

uepuf

TabIgG. Electricity Production Results of PLTH

Geﬂerating Electrlc_lty Percentage
Components Production (%)
p= (kKWh/year)
PV 12,592,701 87.8
650 kVA
generator set 672,041 -
1100 kVA
generator set 1,074,374 7.49
Total 14,339,116 100

From Table 6, it can be seen that the electricity
production generated in one year is 14,339,116 kWh
with each component, namely PV generating electrical
energy of 12,592,701 kwWh / year, 650 kVA generator
generating 672,041 kWh / year and 1100 kVA
generator generating 1,074,374 kWh / year. PV
contributes 87.8%, 650 kVA generator 4.69% and
1100 kVA generator 7.49% of the total 100% energy
in one y€ar. This means that the electricity generated
by PLT#H is sufficient for the electricity needs of the
mill. &

2. Confparison of Solar Fuel Usage of PLTH and
PLTD
TheZFesults of the comparison of diesel fuel use
betweemsPLTH and PLTD can be seen in Table 7.

=
Tables/. Comparison of Solar Fuel Consumption

C. Economic Analysis of Hybrid Power Plant (PLTH)
HOMER Pro software presents a comparison of
the results between PLTH and only using PLTD.
The results of the comparison of the use of PLTD
and PLTH from an economic perspective can be seen
in Table 8.

Table 8. Summary of Power Plant and Solar PV

Costs
Category PLTD PLTH
NPC Rp480B Rp356B
Initial Capital Rpl1.88 Rp77.4B
Oo&M Rp37.0B/years  Rp21.8B/years
LCOE Rp4,239/kWh Rp3,147/KWh

Solar Fuel Average daily

< -
Plantﬁ“ype Consumption cgéisuerLﬂ:f(:n
Sos Per Year (Liters) (Literps)
PLFH 467,047 1,280
2,287,976 6,268

PL¥D

Tab_h?? is the result of the comparison of diesel
fuel copsumption between PLTH and PLTD. PLTH
uses diesel fuel in one year around 467,047 liters,
while iffonly using PLTD the amount of diesel fuel
consummgtion is 2,287,967 liters. This means that if you
use PLITH, PKS is able to save 1,820,929 liters of
diesel int_one year. If calculated with the price of
industriakdiesel in 2023, which is Rp16,000, PKS can
save costs of Rp29,134,864,000.

E

nery wis

Table 8 is the result of the comparison between
PLTD and PLTH from the economic aspect. The
factor that most influences the optimization results
from the economic aspect is the NPC (Net Present
Cost) value. The best scenario results from the
smallest NPC value. PLTH produces an NPC value of
Rp356,000,000,000 smaller than using only PLTD,
which is Rp480,000,000,000. The NPC value of PLTH
is able to save Rp124,000,000,000. The initial capital
or initial investment wvalue of PLTH is
Rp77,400,000,000,000. The cost of operation and
maintenance of PLTH, which is Rp21,600,000,000, is
more efficient at Rp15,400,000,000 than using PLTD
at a cost of Rp37,000,000,000. The price of electricity
generated or LCOE from PLTH is IDR 3,147/kWh
while for PLTD is IDR 4,239/kWh. From the
economic aspect, the use of PLTH is more profitable
if it is implemented than only using PLTD.

D. Feasibility Analysis of Hybrid Power Plant
(PLTH)
1. Technical Feasibility
The technical feasibility of producing a hybrid
power plant (PLTH) can be seen in Table 9 below.

Table 9. Comparison of MCC Electricity Demand and
PLTH Electricity Production

Electricity Demand Power Plant Electricity
Per Year (kwh) Production Per Year (kWh)

2,531,656 14,339,116

Based on Table 9, the electricity production
generated by PLTH is 14,339,116 kWh in one year can
meet the electricity needs of the PKS. From these
results it can be said that PLTH is feasible from a
technical aspect.

2. Economic Feasibility

Economic metrics are parameters that can analyze
the profitability of a project. There are three metric
economic parameters, namely, Internal Rate of Return
(IRR), Net Present Value (NPV), and Payback Period.
The financial metrics results can be seen in Table 10.
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ST able &6 Economic feasibility of solar power plaff]
Olnterndd Rate  Net Present  Payback Period
T of Return Value (NPV)

§ (RR)

= 2% +Rp124B 3.5 Years

a S _ [6]
§ Table 10 shows the economic metrics of the hybrid

@ower plant (PLTH), which obtained an IRR value of
22% and an NPV of +Rp124,000,000,000, with a
Bayback-period of 3.5 years. From the calculations
garried Qut, it can be analyzed that if NPV> 0 and IRR
e pos%éve, the investment will get a return (proftrﬁ'
Gtherwise, if it is negative, it can be concluded that th

vestment made will lose profit (loss). With the
‘:Desults obtained, IRR, NPV, and payback period are

positive;so PLTH can be said to be feasible from an
econontit aspect [16] [18].

-~

o IV. CONCLUSION [8]

Hybﬂp power plant (PLTH) at PT Duta Palma
Nusantara PKS Kuko with PV-genset configuration
based 68 HOMER Pro simulation getting the most
optimal~results with PV components 8,727 kW, 480
kW generator, 1,000 kW generator, 25,708 battery
units and 1,481 kW converter is the most optimal
result. Using PLTH is able to reduce the use of diesel
fuel by 1,820,929 liters of diesel in one year from
previously using PLTD with diesel fuel consumption
of 2,287,976 liters a year to 467,047 liters with PL1d]
for one year. PLTH can produce electricity in one year
of 14,339,116 kWh in one year which has met the
electricity needs of PKS by 2,531,656 kWh one year.
While for the economic side, the NPC value of PL'I_FH]
is  Rp356,000,000,000, initial  capital IS
Rp77,400,000,000, operation and maintenance costs
are Rp21,600,000,000, and LCOE is Rp3,147/kWh.
PLTH is more profitable in a project time of 25 years
with an JRR value obtained of 22%, a positive NFV
value of*Rp124,000,000,000 and investment will pel
recoupeer within 3.5 years. Based on the results
obtaineP through the HOMER Pro simulation, PLTH
can beisaid to be feasible from the technical and
economic aspects.
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