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Lampiran 1. Dokumentasi Data Beban Listrik
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Lampiran 2. Spesifikasi/Datasheet Komponen

Nameplate Cummins VG300-C/W

WINSTON®
__SERIAL NUMBER | V622104021 DUTY | CONTINUOUS!S 1)
FRAME/CORE [ W-444D EXCITATION vOLTAGE | 9©
BASE RETING kVA 300 (BR) EXCITATION CURRENT | 22
BASE RATING kW 240 ‘ INSULATION CLASS | CLASS H
AMPERES BR 456 AMBIENT TEMPERATURE | 40°C
FREQUENCY | 50 HERTZ TEMPERATURE RISE | 125K
RPM| 1500 THERMAL CLASSIFICATION | 180 (H)
VOLTAGE 380 . 9 ENCLOSURE | 1P23
PHASE 3 STATOR WINDING | 311
PF|l 080 STATOR CONNECTION | SERIES STAR -
BS 5000,PART3 IEC 34-1 ISP8528-3 m "m M“’m”"'
NEMA MG1-32 BS EN 60034- 1 A :




C220 D5e (QSB7G5)
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Frequency: 50

» Generator set data sheet

Our energy working for you.™

Fuel Type: Diesel

Model: €220 DSe (QSB7GS5)

Spec sheet: SS22-CPGK
Noise data sheet (Open‘enciosed): IND50-0S550 / ND50-CS550
Airflow data sheet: AF50-550
Derate data sheet (Open/enclosed): DD50-0S550 / DD50-CS550
Transient data sheet: I TD50-550
|standby Prime
Fuel consumption KVA (kW) KVA (kW)
Ratings 220 (176) 200 (160)
Load 14 12 4 Full 14 12 34 Full
gph 36 6.4 8.7 107 33 6.0 8.1 10.0
L 1640 29.29 39.38 48,83 15.15 27.51 36.78 45,60
Engine rating |Prime rating
Engine manufacturer (Cumming
Engine model (QSB7G5
Configuration 4 Cycle; In-line; 6 Cylinder Diesel
Aspiration Tuo Charged and Charge Air Cooled
Gross engine power output, KWm 213 [1e2
BMEP at set rated load, kPa 2537 |2i72
Bore, mm 107
Stroke, mm 124
Rated speed. rpm 1500
Pistan spead. m/s 6.2
Compression ratio 17.31
Lube oil capacity, L 15.1-17.4
Owerspeed fimit, rpm 1500415%
Regenerative power, kKW 14
Governor type Electronic
Starting voltage JI?V Volts DC
Fuel flow
Maximum fuel fiow, Lihr 106
Madmum luel inlet restriction, mm Hg 127-254
Maomum fuel inlet temperature ( C) 71
Air
Combusbon air, m*/min 12.72 [r2.30
Maximum air cleaner restriction, WPa 3.7-6.2

Gammie o
Gomration Other compAry, product. o it sevvice marks of ofers.

1 Powor Al suect lo charge Cummns Powes Power
A Cuveres fre “Dug arexgy wOMNIG 101 yOu” 818 iagemerss of Gumes Power Generation
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Exhaust Standby rating |prime rating
Eshaust gas flow at sel rted load, m/min 95.82 34.14
Exhaus! gas iemparature, G 561 B
Maximum eshaust back prassura, kPa j10.2

Standard set-mounted radiator cooling

Ambignt design, G 50

Fan ioad, KWy 6.8

Coolant capacity (with radiatar), L 30.2

Cooling system air flow, m3sec @ 12.7mmH20 591

Total heat rejection, BTUmin 6516 sB25
Maimum cooling air flow static restriction mmH20 a.12

Open set derating factors kVA (kW)

Note: Standard open genset options running at 400V, 150m above sea leval. For enclosed product derates, please refer to datasheet - DDS0-
CS560.

7T 40°C 45T 50C 55°C
Standby 220 {176) 212 (168.6) 205.6 (164,5) 199.3 (159.4) 1929 (154.3]
Prime [muuan; 1528 (154.2) 187 (149.6) ||a|.| (144.5) lmhsg.z]
Weights* Open }Eum
Uil dry weight kgs 5 2698
Wit wet weight s 1670 [aa01

* Weights represent a set with standard featres. See outling drawing for weights of other configurations

Dimensions Length Width Height
Standard open et dimansions 2656 o0 16858
Enclosed set standard dimensions 3300 100 2246

Genset outline

Outlines are lor ustrative purposes only, Please refer bo the gensel outline drawing lor an exact represemation of this mode

" i . 18 charge | S Power
Chamiming o e “Our gy woHrg - [ Generation
N

o dor o
Gormratian Othes somgary. produe. o b f orws.




89

varying electrical inad for the
duraticn of power imarruption of a
reliable wiilily source. Emerngancy
Standby Power (ESF) is in
accordance with IS0 B528. Fuel
Stop power in accordance with IS0
3046, AS 2789, DN 6271 and BS
5614

constant edectncal load for Tmded
howrs. Limited Time Running

varying electrical load for
ited hours. Prime Power

Power (LTP} is in
B0 B328.

| Esin with 180
B326. Ten percent overload
is available in

accordance with 150 3048, AS
2789, DIN 6271 and BS 5514,

Alternator data
Feature cod Connection' Temp rise degrees C |Dut Aternator |valtage
Badi-2 (Wye 3 Phase 163125 5P UCE74H Igg-d! v
B726-3 Wy, 3 Phase 25105 S/P ICE274] 320-4400

lo 0

0 0
4] 0 o
0 0 |
Ratings definitions
Emergency Standby Limited-Tima running Prima Power (PRF) Basa Load {Continuous)
Fower (ESF) Power (LTF): Power (COF}

i for power to for supplying power 1o for {1:] for ing power

contimunusly o a corstan eloctrical
foad for unlimited hours.
Continuous Power (COP) in
accordance with IS0 BS28, IS0
3048, AS 2789, DIN 6271 and BS
5514,

Formulas for calculating full load currents:

Three phase output

kWx1000
Voltagexi. 73x0.8

Single phase output

KWxSingleP haseFactorx1000

Vollage

See your distributer fer more Information.

Cummins Powar Generation
Manston Park, Columbus Avenus
Mansion, Ramsgate

Kent CT12 8BF, UK

Telephone: +44 (0} 1843 255000
Fax: +44 (D) 1843 255902
E-Mail: cpg uk@eummins.com
Web: www._cumminspowsr.com

Power

[+ of Cummins Inc.

Speatemons sibed 10

Gonration. Qi

¥, POk o

may g

| Gusmmins Power

“Cur anorgy warking for you” are rademarks of Gummis Pawer
marks of o
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MY 5
>r CanadianSolar

MAXPOWER
CS6X-310|315|320|325P

The high quality and reliability of Canadian Solar’s
modules is ensured by 15 years of experience in
module manufacturing, well-engineered module
design, stringent BOM quality testing, an
automated manufacturing process and 100% EL
testing.

! linear power output warranty

l/‘

KEY FEATURES { 10\1 product warranty on materials
years ¢ and workmanship
Excellent module efficiency of \\~/
up to 16.94 %

MANAGEMENT SYSTEM CERTIFICATES*

SO 9001:2008 / Quality management system
Outstanding low irradiance ISO/TS 16949:2009 / The automotive industry quality management system
performance: 96.0 % 150 14001:2004 / Standards for environmental management system

DHSAS 18001:2007 / International standards for cccupational health & safety

PRODUCT CERTIFICATES*

1EC 61215 / IEC 61730: TUV-Rheinland / VDE / KEMCO / MCS / CE / CEC AU / INMETRO
UL 1703 / IEC 61215 performance: CEC listed (US)

UL 1703: CSA /TEC 61701 ED2: VDE / [EC 62716: VDE / TEC 60068-2-68: SGS

High PTC rating of up t0 91.97%

1P67 junction box for long-term Take-e-way / UNI 9177 Reaction to Fire: Class 1
weather endurance
m.@@.(((\ BBAY oy @) Gne
L'ﬁ — ¢ pun _— @ NRE o
* As there are different cerufication requirements in different markets, please contact
Heavy snow load up to 5400 Pa, your local Canadian Sclar sales reps for the speaific certifi o
wind load up to 2400 Pa the products in the region in which the products are to be used.

CANADIAN SOLAR INC. is committed to providing high quality
solar products, solar system solutions and services to customers
around the world. As a leading PV project developer and
manufacturer of solar modules with over 15 GW deployed around
the world since 2001, Canadian Solar Inc. (NASDAQ: CSIQ) is one of
the most bankable solar companies worldwide.

CANADIAN SOLARINC.
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com
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MECHANICAL DATA

CS6X 310P 315P 320P 325P Specification Data
Nominal Max. Power (Pmax) 310W 315W 320W 325W Cell Type Poly-crystalline, & inch
Opt. Operating Voltage (Vmp) 36.4V 366V 368V 37.0V Cell Arrangement 72 (6x12)

878 A Dimensions ~ 1954xS82x40mm
Open Circuit Voltage (Voc) 449V 457V 453V 455V (76.9%38.7%1.57 In)
Short Circuit Current (Isc}. , 9. 9.34A Weight 22 kg (485 Ibs)

ficiency “16.94% Front Cover 3.2 mm tempered glass
) Frame Material Anodized aluminium alloy
Max. System Voltage J-Box 1P67, 3 diodes
Module Fire Performance Cable 4 mm? (IEC) or 4 mm? &12 AWG
CLASS C (IEC 61730) 1000V (UL), 1150 mm

Max. Serles Fuse Rating 15A Connector T4-1000V or PV2 series
Application Classification Class A Per Pallet 26 pieces, 620 kg (1366.9 |bs)
Power Tolerance  0~+5W per Corta eces

* Under Standard Test Conditions (STC} of irradiance of 1000 Wim?, spectrum AM
1.5and celitemperature of 25°C,

ELECTRICAL DATA | NOCT*

CSeX 310P 315P 320P 325P
Nominal Max. Power (Pmax) 225W 22BW 2Z32W 236W
Opt. Operating Voltage (Vmp) 33.2V 334V 336V 337V
Opt. Operating Current (Imp) 6.77 A 6.84A 691A 698 A
Open Circuit Voltage [Voc) ~ 41.3V 415V 416V 418V
short Circuit Current (Isc) ~ 7.36 A 7.44A 7.50A 7.57 A

* Under Mominal Operating Cell Temperature (NOCT), irradiance of BOD Wim?.
spectrum AM 1.5, ambient temperature 20°C, wind speed 1 mis,

PERFORMANCE AT LOW IRRADIANCE

Outstanding performance at low irradiance, average relative
efficiency of 96.0 % from an irradiance of 1000 W/m? to 200
Wim? (AM 1.5, 25°C).

Tha specfication and key features describad in this datasheat may deviate sightly and

are not guarantead. Dus to on-gaing inrovaticn research and product enhancarment.
Canadian Sclar e, resarves the right to make any adjustmert to the information
described harsin at any time without notice. Flease always obtain the most recent
wersion of the datashest which shall be duly incorporated intothe binding contract made
Iy the parties governing all ransactions related to the purchase and sale of the products
described herein

Caution; For professional use only, The installation ard handing of PV modules requires
professicnal ssills and should oréy be performed by qualified professcnals, Please read the
zafety and inszaliaticon instructions before using the modules.

TEMPERATURE CHARACTERISTICS

Specification Data
Temp. Coefficient (Pmax) 1% /°C
Temnp. Coefficient (Vac) -031%/°C
Temp. Coefficiant {Isc) 0.053% /°C
Nominal Operating Cell Temperature 452 °C

PARTNER SECTION

Scan this QR-code to discover solar
projects built with this module

CANADIAN SOLAR INC. july 2016, All rights reserved, PV Module Product Datasheet V5.51_EN
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BATTERY COMPANY

MODEL
VOLTAGE
CAPACITY
MATERIAL
BATTERY
COLOR
WATERING

SSIG 12 255

12

255Ah @ 100Hr

Polypropylene

Deep-Cycle Flooded/Advanced Lead Acid Battery
Maroon

Single-Point Watering Kit (Optional)

12 VOLT

PHYSICAL SPECIFICATIONS

CHARGING INSTRUCTIONS

CHARGER VOLIAGE SETTINGS (AT 77°F/25%C)

} ! TROJAN DATA SHEET SOLAR SSIG 12 255

MADE IN THE

wiTH @) TECHNOLOGY

.

MODEL NAME TERMINAL TYPE® DIMENSIONS * INCHES (mmy WEIGHT *LBS, {kg) HYDROLINK DR SPWK
LENGTH VIDTH HEGHTS
SSI6 12255 6 ‘ 123 (56) SPWK Bralded Ropo
1497 (380) 6.91 (176) 14.67 (373)
ELECTRICAL SPECIFICATIONS
VOLTAGE CAPACITY " AMP-HOURS (Al) ENERGY (kW)
- 10-Hr 20-Hr 48-Hr T2-Hr \ 100-Hr 100-Hr
211 20 237 27 \ 255 206

CHARGING TEMPERATURE COMPENSATION

AUD SUBTRACT

0.005 wolt per cell fee evory 1°C bebw 25°C | 0.005 volt per coll for avery 1°C above 25°C
0.0028 wlt per cell for every 1°F below 77°F | 0.0028 volt per call for every 1°F above 77°F

| OPERATIONAL DATA

| SYSTEM VOLTAGE 2V 24V | 48V
Maximum Charge Currant (% of Cy, Rats)* 13%

. Maximum Absorption Phase Time (hours) » 4

| Absorption Vltage ** | wm | 240 | seao

| Fioat Vokage 1850 200 | 5400

| Equalzation Votage 1620 3240 | 6480 |

Do not hstall or charga battenas n a sealed o ron-ventileted comperimant. Constant urder o
| overchrarging il darmage the bettery and shorten its Ife as with any bakiery.
| “If charging tima s limited contact Trcjan Tachnical Suppart far assistanca

“'In cases where conbroler hasa bulk voltage seging, vse absorption vdtege setting sbove.

RECYCLE RESPONSIBLY

[99%]

= RECTCLABLE

/ ——n
5
g Foodid

OPERATING TEMPERATURE SELF DISCHARGE

-4°F o 113°F(-20°C to +45°C). At

temperatures below 32°F (0°C) mainiain a
state of charge greater than 60%.

STATE OF CHARGE MEASURE OF OPEN-CIRCUIT VOLTAGE

5 - 15% per month depending on storage
temperature conditions,

PERCENTAGE CHARGE

SPECFIC GRATY

100 1277 2122 | 1273
% 1.258 2103 [ 1262
30 1238 2083 \ 1250
70 1217 2002 | 1237
&0 1195 2,080 | 1224
50 1472 2017 \ 1210
s 1128 1.993 \ 1.96
30 1124 1.969 [ 11.81
2 1.098 1.943 \ 1166
10 1.073 1918 \ 151




DOD V5 CYCLE LIFE IN PERCENT CAPACITY
A STATIONARY APPLICATION VS.TEMPERATURE

Humbrer ol Cycles

Tamysaratis F|

L2 ) M A% % L] TN s

Pt of vaiide Capacdy

20 Wk s A T w0 o

A EXPECTED LIFE VS. TEMPERATURE

Chemical reactions internal to the battery are driven by voltage and
temperature. The higher the battery lemperature, the faster chemical
raactions will occur. While highar temp can provide imp
discharge parformance the incraasad rata of chemical reactions will
SELF DISCHARGE VS. TIME' rasult in a corresponding loss of battery lifa. As a rule of thumb, for evary
232 10°C increase in tzmperature the reaction rate doubles. Thus, a month of

—— operation at 35°Cis equivalent in battery life to two months at 25°C. Heat
T 4 is an enemy of all lead acid batteries, FLA, AGM and gel alike and even
small increases in lemperature will have a major influence on battery fife,

ok [bssshok &8 7IF% S0

*PERIODIC CHARGE

/|
I// |

Stalan! Mhange %

N ~ manl

Open Cireuit WoHnge Per Cal

} i
i s Frovide a periodic freshening charge to maintain a S0C greater than the
1 1a7 theeshold of 70%.

\\ | &
B5°F (29°C)
\ 1

1 8 2 ] ] [t 18 ] )

Storage Tme n Wedke
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BATTERY DIMENSIONS o wrioj

6718
STANLESS STEEL

1467 (373

00000
i :r—@ ONe

/NV\?

NN
N 7

7S
N

17 HEG = < POB
13.81
331]
| 374 —f
H
| wanl ]
LENGTH
TERMINAL CONFIGURATIONS
i o AUTOMOTIVE POST & STUD TERMINAL
Terminal Height Inches {mm)
0.79 20}
Torque Values: in-b
Stuck 85 ~105 {11 - mmngo ~T0(6-8)
Bolt Size
516" -18
A Th ameunt of amp-hows (A 2 batwy can deliver when discharged 313 constant e X367 3000 lor dll rates and & H 1 ol thi batery
mantam  wiliage ahos |75 esll Capariien me Basecd an pask parimace. O Tomimal images am regmseriatirs andy
B Dotwe s i o valy g o0 Cppe a4 hundle or 1erminel Bareriis Svou b b mourted winh 0% nches B Warght may wary

1127 ) mncng minmum

Deaigmed in campliance with sppleable BCIL DM, BS amd [EC shndards
Tested in compliance b BCard EC gandards.

B00.423.6569 [ +1.562.236.3000 / trojanbattery.com

("H-I'H\dl’mm Carein (LG A s el o Sy Ovme 0000 T Ch - vy 4 e Ty o i

i i il

o By, Com ey

NNV
/NN -

3
WIDTH

the batiery. Helghis may vary deoending an vee of temiral
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FIMER

Migrogrid solutions
MGS100

MGS100 brings together all of the components required for a
sustainable microgrid in a single device. Drawing on FIMER's
electrical design experience, the product is optimized

to provide reliable power in the most efficient way.
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Microgrid solutions - MGSI00

The systemis formed from an integrated solar PV and battery
energy storage converter with an additional AC input. This can
incorporate sither biofuel or diesel generation, or even an axisting
grid connection, into the micrognd's energy mix.

MGS100 product diagram

&
—

v 4

— |5

Solar PV Remote monitoring Building load
access
H=>
®
¥
-
I|E
Residential loads
DG/Biomass MGs100
'
1
: |
i
Grid connection Energy Storage Industries loads
Technical data and types
Model/Rating ME5100-20/20 WG5100-40/27.6 WG5100-60/50
General Data
&0 kW
53 kW
276KW 50 kW
Max. baitery charging power 12 kW 24 kW 48 kW
Max. input battery capacity @ C10 138KW 276 KWh 552 kWh

............................. e
4
AC Input
Nomina Ingut vollage 3% 3B0/Z20 V+ N
33 4004230 Y + N
AC ingut cument protection Yes, MCCH

Rated sh

ime withstand currant ficw) 106 for 1.5 epconds




97

Microgrid solutions - MGS100

Technical data and types
Model/Rating MG5100-20/20 MGS100-40/27.6 MG5100-60/50
Output
3% IBOZ20V 4N
MNormenal mted output voltage 3w dD2Z0Y + N
3 X ATE/Z40Y 4K
Ougput frequency B0/ BOHT
Output rated cument (inj 204 ara

Oufput oMt capatitity on generatar (AMS) for L0oms ZTInA
Outpul Short term overioa capabifity on grid-[RMS) for 20ms 10K InA
Pemissible onbalanced load @00 100%
Output prateclion Ves, MCCH
Transfer Ume Tiem Generalos—-Batterny« Grid <5'ms
Battary

Nominzl battery voltage 504 to 576V OC

Battery ype VRLA, M-Ci, Li-lon
Masd rism charging current

Battery pruzecnun ............. .
Efficlency

Max PY o [oad >8E%

Max_grld to load =00%

Max generator to load =05%

Max FY 1o battery

et (i 1o hatary

Environmental
Humidity (Mon-concensing) Q5%
Ambient temperature -51045 °C witheut derating

s Amiient temperature

50 °C

Temperatire derating

-B%/°C after 45 °C

Altitude

Altitude derating -5%1000m
Audiblerolseat 1 miom front, 100% load <70dB
EI‘“NIMIJ'MMINI:II S o

Degree of protection [1z<58
Cabls entry

Bottom

RAL 7035

Userinterface & remate monftoring

Graphical touchacresn HMI

¥es (Optional) with GSM/Eternet adapter

Coenmunication Protocol for external SCADA Integration MODBUS [Others o request

Weight, dimensions

Weiht - Unpacked 20 Ky F45 kg

Capinet Dimensions W H D (mm) 1500 1800 ¥ BOO :500! 1800 x 800 1200 x 1800 x 800
Separate solar section dimensions W H x O jmm) A

MA 14681 x 725 % 316
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Customized Models Spel:iﬁl:lt.ion

Rating

MGES100-120/100 MGES100-80/100 MGS100-80/77.6

General Data

Morminal load poveer

120 kW B0 KN BO kW

I, PV INput power

105 kg 108 Kp B5 KW

Max. battery charging powsr

2 W 48 kN 48 kKW

PV Input

MPPT pparatimg range

480 - 800

Wax, P Inout 0C woitane

1000V

Mo, o Inclepentent MPPT

PV Input current protection

_P\l' |nD_L_l__[\‘IJ|TEqB Rf\JTe_C"CtI
AC Input

Homingt input voltage

3 400/230Y = N

+15%

Inpit frequency

&GO HE

.Flequsnl:y toleranca (normal oparation

Frequency toleranca (grid expor}

Maximum input current

Yes. MCCE

Mominal cutput vetage 3= 400/230Y
Culput rated current in) 1164

Output frequancy o &0 ¢ G0Hz
E\fulnad capabity T o 1504 load for 60 seo.
Short ferm overdoad (RMS) 2.7 dn for 100ms
Parmissitie unnalanced Inar 100%
QUIpUT protection Yes, MCCB
.Nu.t.\l'..uaiml T e

Battery

Mominal Dattery voltags 50410576 V.00
Baftery Lype " VRLA, NI-Cd, Li-ion

charging cument

FELACY Q6 A

inds oC
Temparatine derating -B°C Aiter 45 °C
Max, Ambient temperature 5O 'C
wtinice 1060 m
Atgedenig e N 5000 m
Degree of pioteclion

Cable sni

Usar
HMi Graprical display tor contral & monotorng (notona
Local & remnte monitonng Yes (Optional)
[+ Pratacal MODBUS
e
bt S L N B i
Anine W H ok O mem 1600% 1 1200 X 1800 % 500
Saparate solar section dimensions W H « O jmm) 1086 x B6G ¥ 418 1086 % BEE X 418

FIMER

For ora nforration
pleasa contast
wour|ocal FIMER

W reserve the right to make: tachnizel changes o
mndify the contents of ths documant wihout prios
notlce, WIEN regand 1o purchase orders, the agread

W razarve all rights in this document and in the sutjact
mattar and ilustrations contained tharain,
Any raproduction, disclosure to thind perties of utilzation

represantative o visit

fimes.com

particulars shill pravall, FIMER deas niot acoept any
responsiility whatsoever for potential afmrs of possibie
fack of infarrretion in this documant

of its contenis - inwhola or in parts - is forbidden without
Ppriorwitten consant of FIRAER, Copyright & 2020 FIMER..
Al rights reserved

MES100-EN REV. A 10-03.2020




Lampiran 3. Data Hasil Simulasi

Konfigurasi-1
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&:g? HOMER

System Simulation Report

File: konfigurasi-1.homer
Author: Owen Inna

Location: W889+Q5 Barrang Caddi, Makassar City, South Sulawesi, Indonesia (5°5.0'S,
119°19.1'E)

Total Net Present Cost: US$1,124,821.00
Levelized Cost of Energy (US$/kWh): US4$0.280
Notes: Genset 240 kW & 160 kW beban eksisting

Page 1 of & System Simulation Report Generaled 11/21/2024 12:57:36 PM
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System Architecture

Component Name Size Unit
| Generator #1 Cummins 240kW . 240 L kw
Generator #2 Cummins 160kW | 160 LKW
Dispatch stra HOMER Cycle Chargl : !
Schematic

AC

=
91300 kWh/d
50,69 kW peak

Cmns16!

i

Page 2 ol 6 System Simulation Report Generaled 11/21/2024 12.57:38 PM
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W
»‘,0‘ HOMER
%‘5’ Pro

Cost Summary

200000
800000 —
700000 =
600000
500000

W Cummins 160kwW
Cummins 240kW

400000
300000
200000 =
100000 -

100000

Capital Operating Replacement Salvage Resource

Net Present Costs

Replacement Resource
| Cummins ‘ ‘ l [
| 160kwW US$0.00 | US$42,249 | US$85,107 -US$17,093 US$404,200 US$514,463
Cummins ‘ ‘
| 240kW _US$0.00 _ US$63,374 | US$138,783 -US$27,874 | US$436,075 | US$610,358
| System | US$0.00 | US$105,623 | US$223,889 -US$44,967 | US$840,276 | US$1.12M

Annualized Costs

Operating Replacement Resource
Cummins | [
| 160kwW |US$0.00 US$3,504 ‘ US$7,058 -US$1,418 US$33,523 US$42,668
Cummins
| 240kwW _US$0.00 | US$5,256 . US$11,510 -US$2,312 US$36,167 US$50,621
| System ['Us$0.00 | US$8,760 | US$18,569 -US$3,729 | US$69,690 US$93,289

Page3of 6 System Simulation Report Generated 11/21/2024 12:57:38 PM
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Cash Flow
100000
S0000 —
(1]
W Operating
50000 ~ Fuel
M Replacement
100000 = Salvage
-150000 =
200000 T T T T T T T T
1 3 5 3 | 1 3B 15
20000 —

IIIII“IiIII e

50000 <
B Cummins 160kW
Cummins 240W
100000
150000
- 200000 T T

Fage 4 of 6 System Simulation Report Generaled 11/21/2024 125738 PM
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Electrical Summary

Excess and Unmet

. Excess Electricity 193,474 | kWh/yr
Unmet Electric Load 0 kWh/yr |
 Capacity Shortage o kWhyyr |

Production Summary

Component Production (kWh/yr Percent
. Cummins 240kW. | 315,719 59.9 |
| Cummins 160kW | 211,000 40.1 |
Total [ 526,719 | 100 |

Consumption Summary

Component Consumption (kWh/yr Percent

AC Primary Load | 333,245 100 |
. DC Primary Load 0 0 |

Deferrable Load a 0 |

Total 333,245 100 |

Page Sol 6 System Simulation Report Generaled 11/21/2024 12.57:38 PM
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Konfigurasi-2

Pro

%’.;:? HOMER

System Simulation Report

File: konfigurasi-2.homer
Author: Owen Inna

Location: W889+Q5 Barrang Caddi, Makassar City, South Sulawesi, Indonesia (5°5.0'S,
119°19.1'E)

Total Net Present Cost: US$904,737.70
Levelized Cost of Energy (US$/kWh): US4$0.225
Notes: PV & Turbin Angin beban eksisting

Page 1 of 5 System Simulation Report Generated 11/21/2024 1:16:50 PM
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kW

strings

| ea.

DC
Electric Load #1 Can325
— Q) [
31300 kWh/d i
90.69 kW peak
ABB-MGS SSIG 12 255

Page 2ol 5

e

KW

System Simulation Report

Generated 11/21/2024 1:16:51 PM
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Cost Summary

S00000

GOOD0O =

A0 =
W ARE MGS100

200000 - Canadian Solar325C56%-325P
M Eocycle EOT0

. 3 Trojan 551G 12 255
I
-200000
A0 T T
Capital Operating Replacement Salvage Resource

Net Present Costs

Operating

Replacement Salvage

ABB MGS100 LS$8,956 | UsS$103.30 | Us£0.00 | US$0.00 UsS$0.00

| Canadian
Solar325CS6X-325P | US$107,917 US$49,234 LIS40.00 -lUS428,267 Us40.00

"Eocycle EO10 | US$203,000 | US$4,220 | US$0.00 | -US$28,649 | US$0.00 | US$178,571
Trojan SSIG 12 255 | US$374,17 LIS$84,884 1S$276 461 -US$147,297 US40.00 1IS$588,223

[ System [US$694,049 | US$138,442 | US$276,461 | -US$204,213 | US$0.00 [US$904,738

Annualized Costs

Capital Operating Replacement  Salvage Resource
| ABB MGS100 | US$742.80 | US$8.57 | US$0.00 | Us$0.00 | US$0.00 | Us$751.37
Canadian
Solar325CS6X-325P | US$B,950 | US$4,083 _US$0.00 | -US$2,344 | US$0.00 | US$10,689
| Eocycle EO10 | US$16,836 | US$350.00 | US$0.00 | -US$2,376 | US$0.00 US$14,810
| Trojan SSIG 12 255 | US$31,033 US$7,040 US$22,929 | -US$12,216 | US$0.00 US$48,785
System | Us$57,562 | US$11,482 | UUS$22,929 | -US$16,937 | US$0.00 US$75,036

Page 3ol 5

System Simulation Report Generated 11/21/2024 1:16:51 PM
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Cash Flow
400000

200000 =

M Capital
200000 Operating
M Replacement
400000 ~ Salvage
-600000 <
B00000 T T T T T T T T
0 2 4 6 8 10
400000
200000 -
=5
0
W ABB MGS100
200000 Canadian Solar325CS6X-325P
M Eocycle EO10
400000 - Trojan SSIG 12 255
-600000 =
800000 T T T T T T T T
0 2 4 6 8 10 12
Paged of § System Simulation Report Generated 11/21/2024 1:16:51 PM
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Electrical Summary

Excess and Unmet

_ Excess Electricity 185,508 | kwh/yr |
Unmet Electric Load 223 kWh/yr |
| Capacity Shortage (317 _kWh/yr |

Production Summary
Component Production (kWh/yr Percent

= an Solar325CS6X-325P | 318,581 5 |
Eocycle EC10 | 244,318 |
Total | 562,898 [ 100 |

Consumption Summary

Component Consumption (kWh/yr Percent
AC Primary Load | 333,022 100
| DC Primary Load 0 0 |
Deferrable Load a 1] |
| Total 333,022 100 |

Page Sof 5 System Simulation Report Generated 11/21/2024 1:16:51 PM
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Konfigurasi-3

Pro

%’.;:? HOMER

System Simulation Report

File: konfigurasi-3.homer
Author: Owen Inna

Location: W889+Q5 Barrang Caddi, Makassar City, South Sulawesi, Indonesia (5°5.0'S,
119°19.1'E)

Total Net Present Cost: US$729,348.60
Levelized Cost of Energy (US$/kWh): US4$0.182
Notes: PV & Genset beban eksisting

Page 1 of 5 Systemn Simulation Report Generated 11/21/2024 1:47:59 PM
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< ro

#5% HOMER
wr P

System Architecture

Component Name Size Unit
 Generator #1 Cummins 240kW . 240 kW

Generator #2 Cummins 160kW 160 kW
TPV | Canadian Solar325CS6X-325P | 149 kW
_Storage Trojan SSIG 12 255 strings
| System converter | ABB MGS100 1 64 3 kW

. Dispatch strategy | HOMER Load Following ! 1
Schematic

AC DC

Cmns240 | Electric Load #1

e [
913.00 kWh/d
90.69 kW peak

Cmns160 ABB-MGS SSIG 12 255

" -

Page 20l 5

System Simulation Report

Generated 11/21/2024 1:47:59 PM
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Cost Summary

400000 -
00000 <
200000 =
M 488 MGS100
- Canadian Solar325056X-325P
100000 -
— W Cummins 160kW
—— - Cummins 240kW
0 " — M Trojan 516G 12 255
10000 —
200000 T T
Capital Crperating Replacement Salvage Resource
Net Present Costs
p Op g Rep e ag Reso ota
ABB MGS100 US$6,724 US$77.55 Uss0.00 | Us40.00 US$0.00 US$6,801
Canadian |
Solar325CS6X-325P | 1US§84,690 US$38,638 | US$0.00 -US$22,183 LIS$0.00 US$101,145
Cummins 160kW US$0.0¢ ['US$8,566 | USs0.00 [ -Uss7,98 US$86,108 | US$86,6.
Cummins 240kW US$0.0 US$22.470 | USs41,390 -UUS$32,562 US$154,785 US$186,083
Trojan SSIG 12 255 | US$76,536 | US$17,363 | U5$300,260 | -US4$45,529 US$0.00 US$348,630
stem US$167,950 US$87,114 | US$341,650 -US$108,258 US$240,893 US$729, 349

Annualized Costs

ABB MGS100

Capital Operating

Replacement  Salvage Resource

Canadian

US$557.66 US$6.43 US$0.00 US$0.00 US$0.00 US$564.09
_Solar325CS6X-325P | US$7,024 _UUS$3,205 US%0.00 | -US$1,840 | US$0.00 _| US$8,389
US$0.00 | Us$710.40 US$0.00 -Us$ | Us$7,142 US$7,190
US$0.00 US$1,864 US$3,433 Us$12 837 _US$15,433
US$6,348 | US$1,440 US$24,903 | US$0.00 US$28,014
US$13,929 | US$7,225 US$28,335 U54$19,979 US$60,490

Page 3 of §

System Simulation Report Generated 11/21/2024 1:48:00 PM
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Cash Flow
200000 -
100000 -
M Capital
Operating
0 -
L 8 A 0 0 B R R B B B 0 0 B B LU
Replacement
M salvage
-1000040 -
-200000 T T T T T T T T T T T
a 2 4 ] B 10 12 14
200000
100000
M 4BB MG5100

Canadian Solar325C56%-325P
[ — e - . N En N . = I-.TFOjalISSIG 12 255
Cummins 160HW
I I I l I W Cummins Za0kw
100000 —

- 20000 T T T T T T T T T T T

Page d of 5 System Simulation Report Generated 11/21/2024 1:48:00 PM
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Electrical Summary

Excess and Unmet

- Excess Electricity 37,265 | kwh/yr |
Unmet Electric Load 0 ‘ kwh/yr |
| Capacity Shortage [} kWhyyr |
Production Summary
Component Production (kWh/yr Percent
_ Canadian Solar325CS6X-325P 1. 250,014 61.3
| Cummins 240kW 112,078 27.5
. Cummins 160kW 46,044 11.3
Total 408,136 100
Consumption Summary
Component Consumption (kWh/yr Percent
' AC Primary Load | 333,245 | 100 |
| DC Primary Load |0 0 |
Deferrable Load |0 |0 i
| Total | 333,245 | 100 1
Page Sof 5 System Simulation Report Generated 11/21/2024 1:48:00 PM
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Konfigurasi-4

Pro

%’.;:? HOMER

System Simulation Report

File: konfigurasi-4.homer
Author: Owen Inna

Location: W889+Q5 Barrang Caddi, Makassar City, South Sulawesi, Indonesia (5°5.0'S,
119°19.1'E)

Total Net Present Cost: US$752,293.60
Levelized Cost of Energy (US$/kWh): US$0.187

Notes: Turbin Angin & Genset beban eksisting

Page 1 of 5 System Simulation Report Generated 11/21/2024 2:11:45 PM
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System Architecture

Generator #1 Cummins 240kW . 240 kW
| Generator #2 Cummins 160kW 60 KW
| Storage | Trojan SS1G 12 255 | strings
| Wind turbine _| Eocycle EO10 5 | ea.
| System ter | ABB MGS100 42.0 kW
. Dispatch strategy | HOMER Load Following 1
Schematic

AC DC

Cmns240 | Electric Load #1

S 4

913.00 kWh/d
90.69 kW peak
Cmns160 ABB-MGS
sl 3
-
EOI0_

S5IG 12 255

Gy

Page 2ol 5

System Simulation Repart

Generated 11/21/2024 2:11:45 PM
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Cost Summary

400000 -
300000 <
200000 =
W ABB MGS100
Cummins 160kW
100000
W Cummins 240kW
= _ Eocycle EO10
0 g 2 ey ~ M Trojan SSIG 12 255
-100000 =
200000 T T
Capital Operating Replacement Salvage Resource
Net Present Costs
a p O a R ace a age R 0 0
ABB MGS100 | 1JS$4,387 | US$50.59 _ US$0.00 US$0.00 US$0.00 us$4,437
Cummins
160kW LUS$0.00 US$7,842 US4$0.00 -US$9,330 US$76,851 US$75,363
Cummins
L:uokw US$0.00 US$27,607 US$44,286 -US$22,182 US$189,868 US$239,579
Eocycle EO10 | US$232,000 US$4,823 US$0.00 -US$32,742 US$0.00 US$204,081
Trojan SSIG ‘
12255 US$51,024 US$11,575 US$199,386 -US$33,152 US$0.00 US$228,834
| System 1 US$287,411 | US$51,897 | US$243,672 | -US$97,405 US$266,719 | US$752,294
Annualized Costs
e Ope g R e A age R ota
ABB MGS100 | US$363.81 1 US$4.20 . US$0.00 US$0.00 US$0.00 US$368.00
Cummins
160kW US$0.00 US$650.40 US$0.00 -US$773.76 US$6,374 US$6,250
Cummins ‘ I
240kW US$0.00 US$2,290 US$3,673 -US$1,840 US$15,747 US$19,870
Eocycle EO10 US$19,241 US$400.00 US$0.00 -US$2,715 US$0.00 US$16,926
Trojan SSIG l
12 255 US$4,232 US$960.00 US$16,536 -US$2,749 US$$0.00 US$18,979
| System | US$23,837 US4$4,304 US$20,209 -US$8,078 US$22,121 US$62,393

Page3of 5 System Simulation Report Generated 11/21/2024 2:11:45 PM
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Cash Flow
200000

100000 =

- M Capital

Operating
100000 -
W Fuel
Replacement
200000 ~ M salvage
-300000 <
A0000O T T T T T T T T T T T T
a 2 4 6 a 10 12 14
200000
100000 + .
W 483 MGS100
Focycle EO10
100000
W Trojan $SIG 12 255
Cummins 160kW
200000 - W Cummins 240kW
300000 5
400000 T T T T T T T T T T T

Pagedof 5 System Simulation Report Generated 11/21/2024 2:11:45 PM
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Electrical Summary

Excess and Unmet

 Excess Electricity 99,888 | kWh/yr |
Unmet Electric Load 0 ‘ kwh/yr |
| Capacity Shortage [} kWhyyr |
Production Summary
Component Production (kWh/yr Percent
. Cummins 240kW. 137,457 30.1
| Cummins 160kW 40,597 8.88
Eocycle EO10 279,220 61.1
Total 457,275 100
Consumption Summary
Component Consumption (kWh/yr Percent
' AC Primary Load | 333,245 | 100 |
| DC Primary Load |0 0 |
Deferrable Load |0 |0 i
| Total | 333,245 | 100 1
Page Sof 5 System Simulation Report Generated 11/21/2024 2:11:46 PM
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Konfigurasi-5

Pro

&:g? HOMER

System Simulation Report

File: konfigurasi-5.homer
Author: Owen Inna

Location: W889+Q5 Barrang Caddi, Makassar City, South Sulawesi, Indonesia (5°5.0'S,
119°19.1'E)

Total Net Present Cost: US$629,902.70
Levelized Cost of Energy (US$/kWh): US4$0.157
Notes: Genset, PV & Wind Turbine beban eksisting

Page 1 of 7 System Simulation Report Generated 11/21/2024 2:54:49 PM
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System Architecture

Generator #1 Cummins 240kW 240 kW
| Generator #2 Cummins 160kW 160 W
[pv | Canadian Solar325CS6X-325P | 96.5 kW
Storage Trojan SSIG 12 255 6 strings
| Wind turbine | Eocydle FO10 [5 [ ea.
| SY converter ABBE MG5100 61.3 kw
| Dispatch strategy | HOMER Load Following | ]
Schematic

AC bDc
Cmns240 | Electric Load #1]|  Can325

e |
T 313.00 kWh/d )
50.59 kW peak
Cmns160 ABB-MGS SSIG 12 255

& R

A

Page 2 of 7 System Simulation Repart

Genverated 11/21/2024 2:54:49 PM




121

Cost Summary

300000 -
200000
W ABB MGS100
Canadian Solar325CS6X-325P
100000 - W Cummins 160kW
Cummins 240kW
s M focycle EO10
—_—
il B | ) " Trojan SSIG 12 255
[
 —
100000 T T
Capital Operating Replacement Salvage Resource
Net Present Costs
a Ope g Replace ge Reso O
ABB MGS100 US$6,405 | US$73.87 US$0.00 | US$0.00 | US$0.00 | US$6,479
Canadian
Solar325CS6X-325P | US$54,906 US$25,050 US$0.00 -US$14,382 US$0.00 US$65,574
Cummins 160kW | US$0.0C [ US$5,517 US$0.00 | -US$13,651 | US$54,818 [ US$46,684
Cummins 240kW US$0.0! US$15,540 1JS$0.00 -US$7,582 US$106,929 US$114,88¢
Eocycle EO10 US$145,000  US$3,014 US$0.00 | -US$20,464 | US$0.00 | US$127,55
Trojan SSIG 12 255  US$51,024 US$11,575 US$207,244 -US$1,114 US$0.00 US$268,72
System US$257,335 | US$60,770 US$207,244 | -US$57,192 | US$161,746 | US$629,90
Annualized Costs
3 apita Opera g Repla e a age R 0 ota
ABB MGS100 | US$531.20 | US$6.13 US$0.00 US$0.00 US$0.00 US$537.33
Canadian
_Solar325CS6X-325P | US$4,554 | US$2,0/8 _US$0.00 -US$1,193 US$0.00 US$5,439
Cummins 160kW US$0.00 | US$457.60 US$0.00 -US$1,132 | US$4,546 US$3,872
C ins 240kW US$0.00 US$1,289 US$0.00 -US$628.86 US$8,868 US$9,528
Eocycle EO10 US$12,026 | US$250.00 US$0.00 -US$1,697 | US$0.00 US$10,579
Trojan SSIG 12 255 | US$4,232 US$960.00 US$17,188 -US$92. 36 US$0.00 US$22,288
stem US$21,343 | US$5,040 US$17,188 -US$4,743 | US$13,415 US$52,242

Page 3of 7 System Simulation Report Generated 11/21/2024 2:54:49 PM
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Cash Flow
200000
100000 =
Biads | Ml Capital
L B N N B B =B B B §B _§B §B B §N |
Operating
W Fuel
100000 = Replacement
M salvage
200000 <
100000 T T T T T T T T T T T
a 2 4 6 a 10 12 14
100000 ~
O — S — S T S— W S— ———
W ABB MGS100
Canadian Solar325CS6X-325p
100000 ~ M Eocycle EO10
Trojan SSIG 12 255
B Cummins 160kW
Cummins 240kW
-200000 +
100000 T T T T T T T T T T T
0 2 R} 6 8 10 12 14
Pagedof 7 System Simulation Report Generated 11/21/2024 2:54:50 PM
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Electrical Summary

Excess and Unmet

. Excess Electricity 81,796 kWh/yr ]
Unmet Electric Load 0 kwh/yr |
| Capacity Shortage [} kWhyyr |
Production Summary
Component Production (kWh/yr Percent
_ Canadian Solar325CS6X-325P | 162,088 36.6
Cummins 240kW 77,416 17.5
Cummins 160kW 29,150 6.58
Eocycle EO10 174,513 39.4
Total 443,168 100
Consumption Summary
Component Consumption (kWh/yr Percent
AC Primary Load 333,245 100
| DC Primary Load 1] 0
_ Deferrable Load T 0
Total 333,245 100
Page Sof 7 System Simulation Report Generated 11/21/2024 2:54:50 PM




124

Sistem Optimal untuk Pertumbuhan Beban 3%

Pro

&:g? HOMER

System Simulation Report

File: konfigurasi-5.homer
Author: Owen Inna

Location: W889+Q5 Barrang Caddi, Makassar City, South Sulawesi, Indonesia (5°5.0'S,
119°19.1'E)

Total Net Present Cost: US$835,346.40
Levelized Cost of Energy (US$/kWh): US$0.133

Notes: Genset, PV & Wind Turbine optimum 3 persen

Page 1 of 5 System Simulation Report Generated 11/22/2024 10:18:37 AM
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System Architecture

Generator #1 Cummins 240kW 240 kW
| Generator #2 Cummins 160kW 60 W
l_P‘\f | Canadian Solar325CS6X-325P | 130 | kW
Storage Trojan SSIG 12 255 ] strings
| Wind turbine | Eocydle FO10 [7 [ ea.
| SY converter ABBE MG5100 90.8 kw
| Dispatch strategy | HOMER Load Following | ]
Schematic

AC D
Cmns240 | Electric Load #1

Can325

Sumb JlN

| -
1422.40 kWh/d )
141.29 kW peak
Cmns160 ABB-MGS SSIG 12 255

& R

EO10.

A
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Cost Summary

400000 -
300000 =
200000 = M ABB MGS100
Canadian Solar325CS6X-325P
100000 - W Cummins 160kW
Cummins 240kW
o i . M Eocycle EO10
———— Trojan SSIG 12 255
| e—
-100000 -
200000 T T
Capital Operating Replacement Salvage Resource
Net Present Costs
a Ope g Replace ge Reso O
ABB MGS100 US$9,487 | US$109.42 US$0.00 | US$0.00 | US$0.00 | LUS$9,597
Canadian
Solar325CS6X-325P US$74,103 US$33,807 US$0.00 -US$19,410 US$0.00 US$88,500
Cummins 160kW | US$0.0( | US$9,077 US$0.00 | -US$7,035 | US$105,490 | US$107,532
Cummins 240kW US$0.0! US$30,616 1JS$45,593 -US$16,100 US$220,870 US$280,979
Eocycle EO10 US$203,000 | US$4,220 US$0.00 | -US$28,649 | US$0.00 | US$178,571
Trojan SSIG 12 255 | US$42,520 US4$9,646 US$134,534 -US$16,532 US$0.00 US$170,168
System US$329,110 | US$87,476 US$180,127 | -US$87,726 | US$326,360 | US$835,346
Annualized Costs
3 apita Opera g Repla a age Reso ota
ABB MGS100 US$786.83 | US$9.08 1JS$0.00 US$0.00 US$0.00 US$795.91
_Solar325CS6X-325P | US$6,146 _US$2,804 _US$0.00 -US$1,610 US$0.00 _US$7,340
Cummins 160kW US$0.00 | Us$752.80 US$0.00 -US$583.42 | US$8,749 US$8,918
C ins 240kW US$0.00 Us$2,539 US$3,781 -US$1,335 US$18,318 US$23,303
Eocycle EO10 US$16,836 | US$350.00 US$0.00 -US$2,376 | US$0.00 US$14,810
Trojan SSIG 12 255 | US$3,526 US$800.00 US$11,158 -US$1,37 US$0.00 US$14,113
stem US$27,295 | US$7,255 US$14,939 -US$7,276 | US$27,067 US$69,281
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Cash Flow
200000

100000 =

0

B N B B B B B B B B B B B N Jreee.

Operating
100000 -
W Fuel
Replacement
200000 ~ M salvage
-300000 <
A0000O T T T T T T T T T T T T
a 2 4 6 a 10 12 14
200000 ~
100000 +
0 W — S — — T — — — M ABB MGS100
Canadian Solar325CS6X-325p
100000 ~ M Eocycle EO10
Trojan SSIG 12 255
300000 < B Cummins 160kW
Cummins 240kW
300000 5
ADD00O T T T T T T T T T T T
0 2 R} 6 8 10 12 14
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Electrical Summary

Excess and Unmet

. Excess Electricity 144,705 kWh/yr ]
Unmet Electric Load 0 kwh/yr |
| Capacity Shortage [} kWhyyr |
Production Summary
Component Production (kWh/yr Percent
_ Canadian Solar325CS6X-325P | 218,758 320
Cummins 240kW 160,747 23.5
Cummins 160kW 59,973 8.77
Eocycle EO10 244 318 35.7
Total 683,795 100
Consumption Summary
Component Consumption (kWh/yr Percent
AC Primary Load 519,176 100
| DC Primary Load 1] 0
_ Deferrable Load L E— 0
Total 519,176 100
Page Sof 5 System Simulation Report Generaled 11/22/2024 10:18:39 AM
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Sistem Optimal untuk Pertumbuhan Beban 5%

Pro

&:g? HOMER

System Simulation Report

File: konfigurasi-5.homer
Author: Owen Inna

Location: W889+Q5 Barrang Caddi, Makassar City, South Sulawesi, Indonesia (5°5.0'S,
119°19.1'E)

Total Net Present Cost: US$1,017,013.00
Levelized Cost of Energy (US$/kWh): US$0.122

Notes: Genset, PV & Wind Turbine optimum 5 persen

Page 1 of 5 System Simulation Report Generated 11/22/2024 11:17:11 AM
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System Architecture

Generator #1 Cummins 240kW 240 kW
| Generator #2 Cummins 160kW 60 W
l_P\" | Canadian Solar325CS6X-325P | 161 | kW
Storage Trojan SSIG 12 255 ] strings
| Wind turbine | Eocydle FO10 ] [ ea.
| SY converter ABBE MG5100 118 kw
| Dispatch strategy | HOMER Load Following | ]
Schematic

AC bDc
Cmns240 | Electric Load #1]|  Can325

Samb G
T 1898.00 kWh/d
18B.53 kW peak
Cmns160 ABB-MGS SSIG 12 255

& R

A
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Cost Summary
500000

400000 -
300000
M ABB MGS100
200000 - Canadian Solar325CS6X-325P
W Cummins 160kW
100000 ~ — Cummins 240kW
——— M Eocycle EO10
0 Trojan SSIG 12 255
—
100000 -
200000 T T
Capital Operating Replacement salvage Resource
Net Present Costs
a Ope g R e e a Reso ota
ABB MGS100 US$12,362 | US$142.58 | US$0.00 | US$0.00 US$0.00 UsS$12,504
Canadian | |
Solar325CS6X-325P | US$91,865 US$41,911 ‘ US$0.00 -US$24,063 US$0.00 US$109,714
Cummins 160kW | US$0.0C | US$10,302 US$0.00 -Uss4,757 US$141,039 | US$146,583 |
Cummins 240kW US$0.0 US$37,764 US$47,954 -US$1,657 US$305,346 US$389,407
Eocycle EO10 US$261,000 | US$5,426 US550.00 | -US$36,834 US$0.00 US$229,591
Trojan SSIG 12 255 | US$42,520 US$9,646 US$98,659 -US$21,612 US$0.00 US$129,213
System US$407,747 | US$105,191 | US$146,614 | -US$88,923 US$446,385 US$1.02M
Annualized Costs
a apita Operating Repla e alvage Reso ota
ABB MGS100 US$1,025 | US$11.82 1JS$0.00 US$0.00 US$0.00 US$1,037
_Solar325CS6X-325P | US$7,619 | US$3,476 _US$0.00 -US$1,996 US$0.00 _US$9,099
Cummins 160kW US$0.00 | US$854.40 US$0.00 -US$394.56 | US$11,697 US$12,157
Ci ins 240kW US$0.00 US$3,132 US$3,977 -US$137.41 US$25,324 US$32,296
Eocycle EO10 US$21,647 | US$450.00 US$0.00 -US$3,055 | US$0.00 US$19,042
Trojan SSIG 12 255 | US$3,526 UsS$800.00 US$8,183 -US$1,792 US$0.00 US$10,717
stem US$33,817 | US$8,724 US$12,160 -US$7,375 | US$37,022 US$84,348

Page3of 5 System Simulation Report Generated 11/22/2024 11:17:11 AM
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Cash Flow
200000

100008 -

M Capital
100000
Operating
I Fuel
200000
Replacement
M salvage
~300000 - .
-A0000K)
-500000 T T T T T T T T T
a 2 4 ] B 10 12 14
200000
103000
o — R B B B B B B B S
W ABE MGST0
100000 = Canadian Solard25C56X-325p
M Eocycle EQ0
-200000 — Trojan 851G 12 255
W Cummins 160kW
-300000 Cummins 240k
400000 =
500000 - .
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Electrical Summary

Excess and Unmet

. Excess Electricity 185424 kWh/yr |
Unmet Electric Load 0 kwh/yr |
 Capacity Shortage o “KWh/yr |

Production Summary

Component Production (kWh/yr Percent
_ Canadian Solar325CS6X-325P | 271,195 303
Cummins 240kW 224 801 25.1
Cummins 160kW 84,797 9.48
Eocycle EO10 314,123 35.1
Total 894,916 100

Consumption Summary

Component Consumption (kWh/yr Percent
AC Primary Load 692,770 100

| DC Primary Load 0 0

_ Deferrable Load 0T 0
Total 692,770 100

Page Sof 5 System Simulation Report Generated 11/22/2024 11:17:12 AM




134

Sistem Optimal untuk Pertumbuhan Beban 10%

Pro

&:g? HOMER

System Simulation Report

File: konfigurasi-5.homer
Author: Owen Inna

Location: W889+Q5 Barrang Caddi, Makassar City, South Sulawesi, Indonesia (5°5.0'S,
119°19.1'E)

Total Net Present Cost: US$1,854,802.00
Levelized Cost of Energy (US$/kWh): US$0.111

Notes: Genset, PV & Wind Turbine optimum 10 persen

Page 1 of 5 Systemn Simulation Report Generated 11/22/2024 12:19:53 PH
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System Architecture

Generator #1 Cummins 240kW 240 kW
| Generator #2 Cummins 160kW 60 W
l_P‘\f | Canadian Solar325CS6X-325P | 296 | kW
Storage Trojan SSIG 12 255 3 strings
| Wind turbine | Eocycle EG10 [14 [ ea.
| SY converter ABB MGS100 224 kW
| Dispatch strategy | HOMER Load Following | ]

Schematic

AC bDc
Cmns240 | Electric Load #1]|  Can325

&8 |
o 3813.80 kWh/d
37883 kW peak
Cmns160 ABB-MGS SSIG 12 255

& R

A
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Cost Summary

1000000
800000 -
600000 -
M ABB MGS100
400000 - Canadian Solar325CS6X-325P
W Cummins 160kwW
200000 - Cummins 240kW
S — M Eocycle EO10
0+ Trojan SSIG 12 255
e
|——————
200000 4
400000 T
Capital Operating Replacement Salvage Resource
Net Present Costs
a O a Rep e ge R O ota
ABB MGS100 US$23,413 | US$270.03 | US$0.00  US$0.00 | US$0.00 US$23,683
Canadian
Solar325CS6X-325P | US$168,480 US$76,865 US$0.00 -US$44,131 US$0.00 US$201,214
Cummins 160kW | US$0.00 | US$13,437 | US$24,344 | -US$22,837 | US$263,290 US$278,234
Cummins 240kW US$0.00 US$50,265 US$93,619 -US$15,379 US$657,085 US$785,590
Eocycle EO10 US$406,000 | US$8,440 | US$0.0¢ | -US$57,298 | US$0.00 US$357,142
Trojan SSIG 12 255 | US$127,560 US$28,938 US4$95,835 -US$43,393 US$0.00 US$208,939
System US$725,452 | US$178,214 | US$213,798 | -US$183,038 | US$920,376 | US$1.85M
Annualized Costs
3 apita Opera g Rep age Reso e ota
ABB MGS100 US$1,942 | US$22.40 US$0.00 US$0.00 US$0.00 US$1,964
_Solar325CS6X-325P | US$13,973 US$6,375 US$0.00 -US$3,660 US$0.00 US$16,688
Cummins 160kW US$0.00 L US$1,114 | US$2,019 F-usn.agn US$21,836 US$23,076
C ins 240kW US$0.00 US$4,169 US$7,764 -US$1,276 US$54,497 US$65,154
Eocycle EO10 US$33,672 | US$700.00 | US$0.00 | -Us$a,752 US$0.00 US$29,620
Trojan SSIG 12 255 | US$10,579 US$2,400 US$7,948 -US$3,599 US$0.00 US$17,329
stem US$60,167 | US$14,781 | US$17,732 | -US$15,181 US$76,333 US$153,831

Page 30l 5
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Cash Flow
400000

200000 =

0
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Operating
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Replacement
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800000 T T T T T T T T T T T T
a 2 4 6 a 10 12 14
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200000 +
0 — — T —— — — — T— — W ABB MGS100
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Electrical Summary

Excess and Unmet

. Excess Electricity 242 460 kWh/yr |
Unmet Electric Load 601 kwh/yr |
 Capacity Shortage 1,194 “KWh/yr |

Production Summary

Component Production (kWh/yr Percent
_ Canadian Solar325CS6X-325P | 497,368 _30.0
Cummins 240kW 501,248 30.2
Cummins 160kW 172,877 10.4
Eocycle EO10 488,636 29.4
Total 1,660,129 100

Consumption Summary

Component Consumption (kWh/yr Percent
AC Primary Load 1,391,436 100

| DC Primary Load 0 0

_ Deferrable Load Hi 0
Total 1,391,436 100

Page Sof 5 System Simulation Report Generated 11/22/2024 12:19:54 PM
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Lampiran 4. Surat Pengambilan Data

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN, RISET DAN
TEKNOLOGI
UNIVERSITAS HASANUDDIN
FAKULTAS TEKNIK

Jalan Poros Malino KM.6 Bontomarannu (92171) Gowa Sulawesi Selatan
Telepon +62811 4420 909, e-mail: teknik@unhas.ac id

Laman : https://eng unhas.ac.id

Nomor : 19059/UN4.7.7.1/PT 01.062024

Lamp -

Hal : Usulan Pengambilan Data Penelitian
Kepada Yth.

Wakil Dekan Bidang Akademik dan Kemahasiswaan
Di—

Fakultas Teknik,

J1. Malino No.8 F, Romang Lompoa, Kec. Bontomarannu, Kabupaten
Gowa, Sulawesi Selatan 92171

Dengan Hormat.

Kiranya Mahasiswa tersebut dibawah ini

Nama/Stambuk : Owen Inna/D041201057

Judul TA : Studi Optunasi Perencanaan Pembangkit Listrik Sistem Hibdrid di

Pulau Barrang Caddi

Dapat diberikan surat pengantar untuk pengambilan Data/Penelitian Skripsi/ tugas akhir pada:
1. Pulau Barrang Caddi

Adapun data/penelitian yang diperhikan Pengambilan data berupa data beban listrik.
Demikian penyampaian kami, atas perhatian dan kerjasamanya diucapkan terima kasih

Gowa, 7 Agustus 2024
l%ekrelaxis Departemen Teknik Elekiro

B3 asRitta, ST, M.T.

NIP. 197609142008011006
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KEMENTERIAN PENDIDIKAN, KEBUDAYAAN, RISET
DAN TEKNOLOGI
UNIVERSITAS HASANUDDIN
FAKULTAS TEKNIK
Jalan Poros Malino KM.6 Bontomaranmu (92171) Gowa Sulawesi Selatan
Telepon +62811 4420 909, e-mail: teknik(@unhas ac.id
Laman @ https://eng unhas ac.id

Nomor : 19061/UN4.7.7./PT .01 062024 7 Agnstus 2024
Lamp -

Hal : Pengambilan Data Penelitian Mahasiswa

Kepada Yth.

Pimpinan Pulau Barrang Caddi

Di—
Pulau Barrang Caddi, Makassar

Dengan hormat, kam sampaikan bahwa dalam rangka penyelesaian skripsi/tugas akhir pada
Departemen Teknik Elektro Fakultas Teknik Universitas Hasamuddin, maka kami mohon atas
kebijaksanaan Bapak/Tbu kiranya berkenan memberikan kesempatan melakukan pengambilan data
di Pimpinan Pulau Barrang Caddi mahasiswa berikut :

Nama/Stambulc  Owen Inna/D04 1201057

Judul TA : Studi Optimasi Perencanaan Pembangkit Listnk Sistem Hibdnd di
Pulau Barrang Caddi

Tujuan : Pengambilan data berupa data beban listrik

Atas perhatian dan kerjasama yang baik kami sampaikan terima kasih.

a.1. Dekan,
Walil Dekan Bidang Akademik dan Kemahasiswaan
30

s .

i
Dr. Amil Ahmad Ilham, S.T.. MLIT.
NIP 19731010 199802 1 001

Tembusan: 1. Dekan FT-UH
2. Ketua Departemen Teknik Elektro FT-UH




