[1]

(2]

3]

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

DAFTAR PUSTAKA

RETscreen International tools.

http://id.wikipedia.org/wiki/Photovoltaic (Pengertian photovoltaic).

http://ejurnal.bppt.go.id (Analisa dampak lingkungan).

http://www.alpensteel.com/article/46-102-energi-matahari--surya--

solar/2250--pemanfaatan-energi-surya-dimulai.html (Pemanfaatan

energi surya).

http://konversi.wordpress.com/2008/05/18/sekilas-photovoltaic-

cell/(sekilas tentang photovoltaic dan pengertian photovoltaic).

http://armand10dma.blogspot.com/2011/08/panel-surya.html(gambar

danketerangan gambar photovoltaik).

http://www.panelsurya.com/index.php/id/batere/11-batere (baterai untuk
sel surya).
http://www.panelsurya.com/index.php/id/batere/charge-and-discharge-
baterai-deep-cycle (charging, discharging baterai dan jenis baterai kering).
http://www.panelsurya.com/index.php/id/inverter (inverter untuk
photovaltaik).
http://www.panelsurya.com/index.php/id/solar-controller/12-solar-charge-
controller-solar-controller (cara solar controller charge).
http://www.panelsurya.com/index.php/id/batere/charge-and-

discharge/controller charging/12-solar-charge-controller-solar-

controller.htm (fase solar charge controller)

[12] http://mww.on grid/on grid.htm (pembagian grid dan off grid).

[13]

http://www.Sekilas Photovoltaic Cell.. _ Konversi ITB.htm (pembagian

grid)
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http://id.wikipedia.org/wiki/Photovoltaic
http://ejurnal.bppt.go.id/
http://www.alpensteel.com/article/46-102-energi-matahari--surya--solar/2250--pemanfaatan-energi-surya-dimulai.html
http://www.alpensteel.com/article/46-102-energi-matahari--surya--solar/2250--pemanfaatan-energi-surya-dimulai.html
http://konversi.wordpress.com/2008/05/18/sekilas-photovoltaic-cell/
http://konversi.wordpress.com/2008/05/18/sekilas-photovoltaic-cell/
http://armand10dma.blogspot.com/2011/08/panel-surya.html
http://www.panelsurya.com/index.php/id/batere/11-batere%20(baterai
http://www.panelsurya.com/index.php/id/batere/charge-and-discharge
http://www.panelsurya.com/index.php/id/inverter
http://www.panelsurya.com/index.php/id/solar-controller/12-solar-charge-controller-solar-controller%20(cara
http://www.panelsurya.com/index.php/id/solar-controller/12-solar-charge-controller-solar-controller%20(cara
http://www.panelsurya.com/index.php/id/batere/charge-and-discharge/controller%20charging/12-solar-charge-controller-solar-controller.htm
http://www.panelsurya.com/index.php/id/batere/charge-and-discharge/controller%20charging/12-solar-charge-controller-solar-controller.htm
http://www.panelsurya.com/index.php/id/batere/charge-and-discharge/controller%20charging/12-solar-charge-controller-solar-controller.htm

[14] Ouaschning, 2005 (ambient temperatur udara)

[15] http://www.unud-332-1209885641.html (Faktor pengoperasian  sel

surya)
[16]  http://www.unud-257-836437215-florida-energy-centre2011.html (Jenis

connected grid dan stand alone PLTS)

[17] http://www.panelsurya.com/index.php/id./panel-surya-solar-cells-type.htm

(Pembagian PLTS).

[18] http://www.kabel-instalasi-panel-surya.html (kabel instalasi)

[19] Kusnandar Achmad. 2009. Sel Surya.
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Lampiran 1 : Hasil simulasi Retscreen International untuk sistem
Photovoltaik 100 kW pada Kota Makassar
P/

RETScreen® International

www.retscreen.net

Clean Energy Project Analysis Softwai

Project information

Project name [ 100 kKW |
Project location | Indonesia |
Prepared for I l
Prepared by | |
Project type [ Power |
Technology | Photovoltaic ]
Grid type | Central-grid |
Analysis type | Methed 1 I

Heating value reference Higher heating value (HHV)

Show settings

Site reference conditionsl

Climate data location Hasanuddin/Ujung Ab

M 4 » M| Start - Energy Model -~ Tools .~ ¥J

Data intensitas cahaya matahari pada Kota Makassar dalam 1 tahun

Climate data Project
Unit location location
Latitude M =51 =51
Longitude °E 119.6 118.6
Elevation m 14 14
Heating design temperature °C 211
Cooling design temperature °C 33.3
Earth temperature litud: °C ]
Daily solar

Air Relative radiation - Atmospheric Earth Heating Cooling
Month temperature humidity horizontal pressure Wind speed temperature degree-days degree-days

i % KWhim?/d kPa mis i *C-d *C-d
January 26.2 87.2% 457 1002 21 26.4 0 502
February 263 872% 485 1002 21 283 0 456
larch 265 857% 575 1002 20 286 0 512
April 26.8 284.1% 5.91 100.2 18 288 0 504
Way Tz 81.0% 5.97 100.3 1.7 284 0 533
June 26.9 78.6% 5.67 100.3 1.7 7T 0 507
Juty 26.6 74.0% 5.95 100.4 1.9 271 0 515
August 270 66.8% 6.70 1004 21 273 0 527
September 278 61.8% 7.22 1004 24 28.1 0 534
October 27T 72.1% 7.05 100.3 21 281 0 548
November 270 821% 6.08 1002 20 254 0 510
December 26.3 86.3% 475 100.2 21 288 0 505
Annual iR T8.9% 5.88 100.3 2.0 283 0 8,154
Weasured at [Cm ] [ 10.0 [ 0.0 ]
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Hasil simulasi Retscreen International menggunakan manufaktur ”Helios

tipe mono-Si-6T-245W”
B e e[ 5 RYTE

Help Product Climate Hydrology Project RETSween Zoom Zoom Goal Calculator
database database database database onthe Web in out seek

RETSreen

1496 : 1

ETScreen Energy Model - Power project

ey eoest s —T

Technology

Photovotaic

Analysss type

Photovoltaic
Power capacity Wy
Manufacturer [ ]

Electricty exported to grig uvn 1314

Electricty export rate Sanwh

lemissionAnaysis [

GHG emission

factor 180 GHG emission

Base case electricity system (Baseline) excl. T&D) losses factor
Country - region Fuel type 1CO2MWh % TCO2MV
[Canaga [ Autypes | 0.198 1 0% 1| 0207
Electricty exported to grid v 121 TS0 osses 20%
GHG emission

Base case

Proposed case

Gross annual GHG emission reduction

GHG credts transaction fee [ ]
I 4 » ¥ | Start | Energy Model , Tooks . ¥J 3
teady

Proposed case power system

RETScreen Energy Model - Power project

roposed case power system

Technology Photovoltaic
Analysis type ® Method 1
© Method 2
Photovoltaic
Power capacity 100.21 [s 801,640 [ < t
Manufacturer [ Helios ]
Mode! L ‘mono-Si - 6T 245W 1409 unit(s)
Capacity factor % 15.0%
Electicity exported to grid MW 1317

p
RETScreen

Manufacturer
Model
Capacity per unit

Number of urits

Capacity
Efficency: 14.73%
Frame area:  1.66m*

Incremental

[Hews g
[onosi-erzesw |

wl w0208

9| 5] 8] 3] 4|

~ Show altemative units

al costs

Electricity export rate $/MWh

420.00

Emission analysis

1 _Emission Analysis

GHG emission

factor T&D GHG emission
Base case electricity system (Baseline) excl. T&D) losses factor
Country - region Fuel type tCO2/MWh % tCO2/MWh
Canada [ Alltypes | 0.196 | 50% | 0207
Electricity exported to grid MWh 132 T&D losses
GHG emission
Base case tC02 27.2
Proposed case tC0o2 05
Gross annual GHG emission reduction tC02 26.7
GHG credits transaction fee %
Net annual GHG emission reduction tCo2 26.7 is equivalent to 49
GHG reduction income
GHG reduction credit rate $1CO2 I:l

Cars & light trucks not used
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Hasil simulasi Retscreen International menggunakan manufaktur “Schott
tipe poly-Si-235W «

{ + Q ==z
#Re @[ R E
Help Product Climate Hydrology Project RETSween Zoom Zoom Goal Calculator

database database database Gatabase ontheWeb In  out  seek
RETScreen RETScreen &

HypPower19 ML S System 2
RETScreen Energy Model - Power project Technology :l'
Proposed casepowersystem ________________________________________________________incrementalinitial co: [N L 5]

Technology Photovotaic
e [[Seor =l
Analys's type ethod 1 Model [ polv-si- scaotT oL 2sw K|
Method 2
Photovoltaic d Capacity per unit 235
Power capacty W 10011 500,380 -
Manufacturer [ Schott | M Number of units 2% j
Mod =Sl - T Y 235W 426 unit( "
fodel [ Dpoly-Si - SCHOTT POLY 235W. |426 unitis) Capacity w 100,110
Capacty factor 15.0%
Electricty exported to grid Muveh 1218 Effidency:  14.04%
Frame area: 1.67m?
Electricty export rate SMWh 420.00

GHG emission

factor T80 GHG emission
Base case electricity system (Baseline) (excl. T&D) losses factor
Country - region Fuel type 1CO2MWh % 1CO2MWh
[Canacs [ Aitypes | 0136 | 50% I o207
Electricty exported to grid MwWh 122 T3D osses
GHG emission
Base case 1co02
Proposed case 102 9 0| & 3| @
Gross annual GHG emission reduction €02

GHG credts transaction fee

W 4> ¥ Start | Energy Model ~Took  %J

Proposed case power system

RETScreen Energy Model - Power project Show alternative units
Proposed case power system Incremental initial costs

Technology Photovottaic

Analysis type @ Method 1

O Method 2
Photovoltaic

Power capacity KW 100.11 [s 800,880 | See product datebase
Manufacturer [ Schott |

Model | poly-Si - SCHOTT POLY 235W | 425 unit(s)

Capacity factor % 15.0%

Electricity exported to grid WWh 1318

Electricity export rate SIMWh 420.00

Emission analysis

GHG emission

factor T&D GHG emission
Base case electricity system (Baseline) (excl. T&D) losses factor
Country - region Fuel type 1CO2/MWh % tCO2/MWh
Canada [ Altypes | 0.196 | 5.0% | 0.207

Electricity exported to grid MWh 132 TSD losses

GHG emission

Base case tco2 272

Proposed case €02 0.5

Gross annual GHG emission reduction €02 266

GHG credits transaction fee % I:l

Net annual GHG emission reduction tcoz 266 is equivalent to 48 [Cars & light trucks not used

GHG reduction income

GHG reduction credit rate sico2 I:l
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Lampiran 2 : Hasil simulasi Retscreen International untuk sistem
Photovoltaik 100 kW pada Kota Pare-pare.

Sscreen” International

www.retscreen.net

Clean Energy Project Analysis Software

Project

Project name [ 100 KW ]
Project location | Indonesia |
Prepared for | |
Prepared by [ 1
Project type [ Power ]
Technology [ Photovoltaic ]
Gridtype [ Central-grd ]
Analyss type [ Method 1 ]
[ ]

Heating value reference

Higher heafing valve (HHV)

Show settings

Site reference condiucnsl

Ciimate data location [

44> ¥ Start, Energy Model < Tools %3

Data Intensitas cahaya matahari pada kota Pare-pare dalam 1 tahun

Climate data Project
Unit location location
Latitude N -39 -3.9
Longitude *E 1196 1196
Elevation m 452 452
Heating design temperature e 208
Cooling design temperature 2 289
Earth temp € i °'C 6.6
Daily solar

Air i radiation - A pheric Earth Heating Cooling
Month temperature humidity horizontal pressure Wind speed temperature degree-days degree-days

°c % KWhim?/d kPa m's ° ‘Cd ‘cd
January 247 82.6% 5.03 974 25 26.1 0 458
February 249 80.1% 522 97.4 25 264 ) 418
March 249 81.8% 528 97.4 18 265 0 463
April 250 82.9% 5.47 7.4 16 264 0 449
May 249 81.9% 5.29 97.4 25 26.0 0 480
June 2458 80.6% .14 97.5 28 255 ) 434
July 242 77.0% 5.22 97.5 32 253 0 441
August 281 68.8% 5.83 97.5 3.4 265 ) 488
September 258 66.5% 8.1 97.5 3. 274 0 475
Octeber 257 73.1% 5.97 974 2. 274 ) 486
November 249 82.0% 5.39 7.4 1.7 265 0 446
December 247 82.4% 486 974 21 262 ) 455
Annual 248 78.3% £.40 7.4 2.4 26.3 0 5,448
Measured at | [ 100 ] 0.0 ]
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Hasil simulasi Retscreen International menggunakan manufaktur “Helios

mono-Si-6T-245W?.

RETScreen =
= J retscreen
1 HypPower1s - fe
RETScreen Energy Model - Power project Saten)
Proposed case power system incrementaliniial co | EARARSEM
Type
Tecnnoogy Photovotaic
. Manufactrer [ Helos
Analysis type © Method 1
O Method 2 Mode [ mono-si-
Photovoltaic
Power capacity [ KW 100.21 S Capacity per unt W 245
Uanutacturer elos
Numi f unit rs
Model [ monos - 6T T S 0 5
Capacty factor % Capadity w 100,205
lectricty exported to gr uw 317
Electricty exported to grid n 1 o

ty export rate

sann

GHG emission

Frame area:

factor TeD GHG emission
Base case electricity system (Baseline) (excl. T&D) losses factor
Country - region Fuettype [ copam—] % [icozmm ]
[Canace Altypes | 0196 I S0% |
Electrcty exported to grd uwn 132 T80 losses 20%
GHG emission
= .
Gross annual GHG smission reduction
"6t Energy Model - Toos
Pro sed cas ywer system Incremental initial costs
Technology Photovotaic
Analysis type @ Method 1
O Method 2
Photovoltaic
Power capacity ki 10021 s 301,640 [ See oroduct databes
Manufacturer [ Helios |
Model [ mono-Si - 6T 245W. 408 unit(s
Capacity factor % 15.0%
Electricity exported to grid MWwh 1317
Electricity export rate S/MWh

Emission analysis

GHG emission

Country - region
Canada

GHG emission

Base case
Proposed case

Cars & light trucks not used

factor T&D GHG emission
Base case electricity system (Baseline) (excl. T&D) losses factor
Fuel type tCO2/MWh % tCO2/MWh
[ Altypes | 0.196 ] 5.0% | 0.207

Electricity exported to grid MWh 132 T&D losses

tc02 272

tco2 05
Gross annual GHG emission reduction tcoz 267
GHG credits transaction fee % |:]
Net annual GHG emission reduction tC02 26.7 is equivalent to 49
GHG reduction income
GHG reduction credit rate Sitco2 |:‘
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Hasil simulasi Retscreen International menggunakan manufaktur “Schott

tipe poly-Si-Schott-poly 235W”.

aatavase datebase GataDase GataDAsE ONTNEWED N UL seek
RETScreen
- < RETScreen
HypPower19 A 5
ETScreen Energy Model - Power project System
roposed case power system Incremental initial co | IRESREEEY
Technology Photovoraic bk
Analysis Manufacturer
O Method 2 Model
Photovoltaic
Power capacty W 100,11 Capacity per unit
Manufacturer [ Schott
Mode [ ‘poly-Si- SCHOTT POLY 235W ]426 unt(s: Numbes of units
Ci ity factor 15.0%
y Capacity

Electrety exported to grie 1318
Electricty export rate Snnm

cency: 14.04
Frame area: 167

GHG emission

T80 GHG emission
Base case electricity system (Baseline) (excl. T&D) losses factor
Country - region Fuel type tCO2MWh % 1CO2MWh

[Canaca [ antypes | 0.196 | 50% |
Electricty exported to grid Mwh 132 20%

GHG emission

Base case
Proposed case

Gross annual GHG emission reduction

GHO readie traneactinn faa
€ > W[ start | Energy Model . Tools ¥
Ready

w 100,110

0|89 9

e ——

Proposed case power system

RETScreen Energy Model - Power project

Proposed case rer system

Technology

Analysis type

Photovoltaic
Power capacity
Manufacturer
Model

Capaciy factor

Electricity exported to grid

Photovoltaic

© Method 1
Method 2

KW 100.11

Show atternative units

= 800,880 ||

See product database,

N
v

6 unit(s)

IS
]

1315

Schott
poly-Si- SCHOTT POLY 235V
15.0%

Electricity export rate

SMWh

Emission analysis

}7_Emission Analysi

GHG emission

factor T&D GHG emission
Base case electricity system (Baseline) excl. T&D) losses factor
Country - region Fuel type tCO2/MWh % tCO2MWh
[Canada i Alltypes | 0.196 | 5.0% | 0.207
Electricity exported to grid MWh 132 T8D losses
GHG emission

Base case €02 272

Proposed case €02 0.5

Gross annual GHG emission reduction €02 266

GHG credits transaction fee % — 1

Net annual GHG emission reduction tco2 2656 is equivalent to 29 [Cars & light trucks not used
GHG reduction income

GHG reduction credt rate sitcoz
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Lampiran 3 : Hasil simulasi Retscreen International untuk wilayah

Toraja(Rantepao)

I’I mmmmn a:‘-.o;mi naturelles

RETScreen’

International

www.retscreen.net

Clean Energy Froject Analysis Software

Project information _See project database
Project name [ 100 kW |
Project location | Canada |
Preparedfor [ |
Preparedby | |
Projecttype [ Power |
Technology | Photovoltaic |
Gridtype | Central-grid |
Analysis type | Method 1 |

Heating value reference

Show settings

Higher heating value (HHY

Site reference condmonsl < I
Climate datalocation | Rantepao |
Showdata I~

Data intensitas cahaya matahari pada kota Toraja (Rantepao) dalam 1 tahun

g e el nRIATE

)

Help Product Climate Hydrology Project RETScreen Zoom Zoom Goal Calculator
database database database database ontheWeb in  out  seek

RETScreen

£ |

ol joupiresouces Ressouces nsreies

~’

D40 ~Q

RETScreen® International

www.retscreen.net

Clean Energy Project Analysis Software

Project See proiect gstabase
Project name [ 100 KW ]
Project location [ Indonesia ]
Prepared for [ |
Prepared by [ |
Project type [ Power ]
Technology [ Photovotaic ]
Gridtype [ Central-grid |
Ansiyss type [ Method 1 ]
[ ]

Heatng vale reference

Higher heating value (HHV)

Show settings

R

Seiect ciimate dete focation

Site

Cimate data location [

Rantepao

Start , Energy Model Tools

(7]

Ready

RETScreen
Country - region [ ndonesal =
Province / State [ wa -
Cimate data location | Rantepao =

Lateude N

Longtude T [ tes  Source
Sevation [m [ 10 [ masa
Heating design temperature [Fe [ 18 [ masa

Cooing design temperature

&

Earth temperature ampRude &1 NASA
Ar Relatve Dalysolar  Atmospheric  Wind speed Earth Heatng Cooling
temperatire  humidty  radiaton-  pressure temperatre  degree-dsys  degree-days
horizontal
c % wimi [ ke [ s 3 ‘c4 ‘cd
Jan 235 833% so7 953 22 250 0 419
Feb 236 81.1% 518 953 22 251 0 82
Mar 238 821% 531 952 18 254 0 28
Apr 240 833% 545 953 14 254 0 419
1ay 239 827% 528 953 22 252 0 a1
Jun 28 a11% 518 953 25 23 0 08
Sul 2.4 780% 526 95.4 28 245 0 414
Aug 241 1% 583 954 30 5 0 47
sep 28 703% 593 953 25 22 0 a
oct 204 77.0% 572 953 17 260 ] 445
Nov 238 835% 529 52 17 254 0 413
Dec 28 332% 438 953 19 252 0 20
o | 29 [ mre [ 5w [ 3 ([ 22 [ 3 [ o [ s0se
souce | MasA [ masa [ masa [ masa [ hasa [ nasa [ wasa [ nasa

Measured at
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Hasil simulasi Retscreen International menggunakan manufaktur “Helios
mono-Si-6T-245W”.

» =

'Y e

= , (e
Help Product Ciimate Hydrology Project RETScreen Zoom Zoom Goal Calculator

database database database database onthe Web in

RETScreen

[ HypPower19 ~@ I

out  seek

Screen

RETScreen Energy Model - Power project
Proposed case power system

Technology

Analysis type

Photovoltaic
Power capacty

Photovoltaic

10021

Manufacturer [

Helos

]

Model [

mono-Si - 6T 245W

1409 une(s,

Capacty factor

y exported

% 15.0%

1317

MWh

Incremental initial cc

System
Technology
 Tpe
Manfacturer [ Helos
e [onosi-672

Capacity per unit

Number of units

Capacity
Efficency: 14.73%
Frame area:  1.66m?

export rate

SR

F_Emission Analysis

GHG emission

180 GHG emission

Base case electricity system (Baseline) (excl. T&D) losses factor
Country - region Fuel type tCO2MWh % tCO2/MVh
[Canaca [ Autypes | 0156 | £0% |

NwWh 132 T8D losses
GHG emission
Base case 102
Proposed case 1C02
Gross annual GHG emission reduction €02

W 4> W start | Energy Model ~Took . ¥J

Proposed case power system

RETScreen Energy Model - Power project

Proposed case power system

Technology

Analysis type

Photovoltaic

Photovoltaic

© Method 1
O Method 2

incremental initial costs

Show alternative units

Power capacty 10021 B 301,640 [ See procuct dstsbase,
Manufacturer [ Helios |

Model [ mono-5i- 6T 245W. 409 unitis)

Capacity factor % 15.0%

Electricity exported to grid Mwh 1317

Electricity export rate SIMWh

Emission analysis

|7 _Emission Analysis

GHG emission

GHG emission
factor

tCO2/MWh

| 0.207

factor T&D
Base case electricity system (Baseline) excl. T&D) losses
Country - region Fuel type tCO2iMWh %
[Canada | All types | 0.196 | 5.0%
Electricity exported to grid Mwh 122 TSD losses
GHG emission
Base case 1C02
Proposed case 1€02
Gross annual GHG emission reduction tco2
GHG credits transaction fee % |
Het annual GHG emission reduction tc02 267 is equivalent to
GHG reduction income
GHG reduction credi rate SCO2 | I |

9

[Cars & light trucks not used
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Hasil simulasi Retscreen International menggunakan manufaktur “Schott

tipe poly-Si-Schott-poly 235W”.

gatabase gatabase O3tabase GatAD3sE ONTMEWED N OUT  see

RETScreen
fe

RETScreen Energy Model - Power project

HypPower19

Proposed case power system Incremental initial co Jf

Technol

Analysis type

Photovoitaic
Power cap

4

Photovotaic

Manufacturer [

lodel l

Capacty factor

Electricity exported to grid

Electricity export rate

GHG emission

factor T80 GHG emission
Base case electricity system (Baseline) excl. T8D) losses factor
Country - region Fuel type. 1CO2/MWh % 1CO2/MVn
[Canada Alltypes 1 0188 | S0% | 0.207
Electricty exportes uwn 122 4D losses 20%
GHG emission
Base case €02
Progosed case 1c02

€02

Gross annual GHG emission reduction

W 4 M Start | Energy Model - Tools . %3

RETScreen

System
Technology

Type

Manufactures [
Uodel [
Capaoty per unit

Number of units

Capacty

Efficiency:
Frame area:

14.04%
167m?

2| 0|83 4]

Ready

Proposed Case System

RETScreen Energy Model - Power project

Proposed case

wer system

Technology

Analysis type

Photovoltaic
Power capacity
Manufacturer
Model

Capacity factor

Electricity exported to grid

Photovoltaic

@ Method 1
O Method 2

100.11

Schott

poly-Si- SCHOTT POLY 235W. | 426 unit(s

% 15.0%

1315

tal initial costs

T ye—rm——

¢ atternative units

800,880 ||

See product d g

Electricity export rate

Emission Analysi

|7 _Emission Anal

GHG emission

trucks not used

factor T&D GHG emission
Base case electricity system (Baseline) excl. T&D) losses factor

Country - region Fuel type tCO2MWh % tCO2IMWh

[Canada I Alltypes | 0.196 | 50% | 0.207

Electricity exported to grid Mivh 132 T80 losses

GHG

Base case 1C02 272

Proposed case 1€02 0.5

Gross annual GHG emission reduction €02 266

GHG credits transaction fee % ]

Het annual GHG emission reduction tc02 266 is equivalent to 49 [Cars & ignt
GHG reduction income

GHG reduction credit rate SHCO2 —
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Lampiran 4 : Hasil simulasi Retscreen International untuk wilayah Bone

RETScreen® International

www.retscreen.net

Clean Energy Project Analysis Software

Project information See profect dotabese

Project name | 1001 ]

Project location [ Indonesia 1

Prepared for [ ]

Prepared by [ ]

Project type [ Power ]

Technoogy | Photovotaic ]

Grdtype | Centrak-grid 1

Analysis type [ Method 1 ]

Heating value reference
Show settings

Higher heating value (HHV)

Site

Climate data location

Data intensitas cahaya tahunan pada wilayah Bone

TOONA T — — i — e ——
&)
Inset  Pagelayout  Formulas  Data  Review  View | RElScreen RETScreen B

Home

9 ‘—d Lu-: 'i Q Q Country - region [“onesa =
Help Product Climate Hydrology Project RETSween Zoom Zoom Goal Calculator Province / State. D |
database database database database ontheWeb In  out  seek = =
RETScieen { Cimate data location
D40 ~Q A Lattude N 45
P FR— Longtude E 1203 Source
| L4 I e
Elevation m E3 NASA
W . Heating design temperature *c 213 NASA
RETScreen® International aohg o et [ [ = [wa
www.retscr t
Earth temperature ampitude o3 72 NASA
Clean Energy Project Analysis Software
Ar Relstve  Dalysoar  Atmospherc  Wind speed Exth Heating Cooling
temperature humdity radiation - pressure temperature  degree-days  degree-days
Project information See project datsbsse horizontal
Project name [ 700 W ] [ % wired [ e [ ms [ [ca [ ce
Project iocation | indonesia ]
Jan 255 8271% 481 %88 30 269 0 479
Prepared for [ ] Feb 26 805% 485 89 20 271 0 a7
Preparedby | 1 Mar 26 819% s 89 23 272 0 485 |
Apr 26 822% a9 588 22 270 0 69
May 254 81.4% 461 %90 31 25 0 a7
Project type [ Power: ] N 248 81.1% 438 990 34 28 0 447
Sl 245 780% ass st a7 28 0 450
T I Photovolak: I avg | 252 70.4% s3% 591 38 %7 o an
type entrakgrid Sep %2 85.4% 601 %91 35 280 0 485
oct %6 sa1% 530 0 26 27 0 st6
Analysis type [ lethod 1 ] Nov %0 7.9% 53% %88 21 218 0 481
Heating vale reference [ Higher heating vale (HHV. ] Dec = Bl AT fan 23 27 2 L
Show settings I~ Avcal | 256 778% [ sos [ w0 [ 29 [ mo [ o [ see0
Source | NASA nasa [ masa [masa [ omnasa [ omasa [ omasa [ owesa
site | St cimate date oosson | l
Cimate data location [ Bone ]

Start ,Energy Model , Took , %,

Ready
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Hasil simulasi Retscreen International menggunakan manufaktur “Helios

mono-Si-6T-245W?.

Product Climate Hydrology Project RETScreen Zoom Zoom

Calculator

Help 2 Goal
database database database aala::'.e onthe Web in out seek. JFETScyee—\ &
HypPowerl9 - S -
System
RETScreen Energy Model - Power project Technology =

Technology

Analysis type

mono-Si -

=]
=]

Photovotaic

Manufacturer [ etos

Model [ mono-si- &7 245w

Capaaty per unit

Photovoltaic w 285
wer capacty W [ o0 Te—
ansicires — s ] Nmberof s [ -]
Capecty fckr — e vl Capacty w5
Eiectricty exported to grd uvn 1217 | | Effcency
Frame area: 166 m?
Eiectricty export rate swh 42000

GHG emission

factor 80 GHG emission
Base case electricity system (Baseline) excl. T80] losses
Country - region Fuel type CO2/MWh
[Canads Al types I 0.196 |
Electriciy exported to grid uwn 132 T3D losses 20%
GHG emission
Base case 02 =
Proposed case 02 9| O 3| @
Gross annual GHG emission reduction 02
Energy Model . Tools %3 = B ——_.
RETScreen Energy Model - Power project Show alternative units
Proposed case power system incremental initial costs
chnology Photovottaic
Analysis type © Method 1
O Method 2
Photovoltaic
Power capacity KW 100.21 801,640 || See product databast
Manufacturer [ Helios
Model [ mono-Si- 6T 245W. 409 unitis)
Capacity factor % 15.0%
Electricity exported to grid Mwh 131.7
Electricity export rate

Emission analysis

i1 _Emission Analysis

GHG emission
factor T&D GHG emission

Base case electricity system (Baseline) excl. T&D) losses factor
Country - region Fuel type tCO2/MWh % tCO2IMWh
[Canada | Alltypes | 0.196 | 5.0% | 0.207
Electricity exported to grid Mh 132 T&D losses
GHG emission
Base case 1€02 272
Proposed case €02 0.5
Gross annual GHG emission reduction €02 261
GHG credts transaction fee %
Het annual GHG emission reduction 1€02 267 is equivalent to 49 [Cars & light trucks not used
GHG reduction income
GHG reduction credit rate SACO2 [——
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Hasil simulasi Retscreen International menggunakan manufaktur “Schott
tipe poly-Si-Schott-poly 235W”.

Help Product Climate Hydrology Project RETScreen Zoom Zoom Goal Calculator ,
database database database database onthe Web in out  seek RETScreen
RETScreen
R
| Hyorowerts - System
= Technology
Proposed case power system Incremental initial co |
Type
Technology
Manufacturer
Analysis type © Hethod 1
O Metho Model
Photovoltaic
Capacty per unit
Power capacty o 100,11
Wanufacturer [ Schott Number of units
liodel [ poly-Si- SCHOTT POLY 235W.
Capacy factor 15.0% Capacity

Electricity exported to grid MWh

Electricty export rate S

Emission Analysis

GHG emission

factor T&D GHG emission
Base case electricity system (Baseline) (excl. T80 losses factor
Country - region Fuel type CO2/MWh % tCO2MWh
[Canaca Attypes | 0.1 —sox 1 o207
Electricty exported to grid MWh 132 T8D losses 2.0%

GHG emission

Base case
Proposed case

Gross annual GHG emission reduction

GHG credis transaction fee

et annual GHG emission reduction
W 4 » M| Stat | Energy Model

Tools ,~¥J

D

[ poy-si-scroTT PoLY

o [o] 8] 3] %]

s eaualentto 42 [Cars & iahitrucks not used ﬁ

Proposed case power system

Technology

Analysis type

Photovoltaic

Photovoltaic

© Method 1
© Method 2

800.880 |

See oroduct

Power capacity KW 100.11 [=
Manufacturer [ Schott |

Model [ Doly-Si- SCHOTT POLY 235W. |426 unitis)

Capacty factor % 15.0%

Electricity exported to grid Mwh 131.5

Electricity export rate

SIMWh

Emission analysis

1_Emission Analysis

GHG emission

factor T&D GHG emission
Base case electricity system (Baseline) excl. T&D) losses factor
Country - region Fuel type tCO2/MWh % tCO2/MWh
[canada | Alltypes | 0.196 | 5.0% | 0.207
Electricity exported to grid WMh 132 T&D losses
GHG emission
Base case 1C02
Proposed case 1€02
Gross annual GHG emission reduction 1€02
GHG credits transaction fee %
HNet annual GHG emission reduction tco2 is equivalent to 48 [Cars & light trucks not used
GHG reduction income
GHG reduction credi rate sihco2
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Lampiran 5 : Hasil simulasi Retscreen International untuk sistem
Photovoltaik 100 kW pada Kota Palopo.

RETScreen

International

www.retscreen.net

Clean Energy Projec

Project name

[ |

Project focation | Indonesia ]
Prepared for [ ]
Prepared by | ]
Projecttype [ Power ]
Technoiogy [ Pholovoliaic ]
type [ Centrak-grd |
Analysis type [ Method 1 ]
[ ]

Heating vale reference
Show setings

Higher heating value (HHV]

Cimate data location [

4 » M| Start - Energy Model _ Tooks 93

Readv |

Data intensitas cahaya di Kota Pare-pare dalam 1 tahun

T ome msen Fomulas  Data  Review  View | RETScreen = — -
i o et | = =
I N R O NC
= :
. = Country - region [ indonesia 5|
Help Product Climate Hydrology Project RETScreen Zoom Zoom Goal Calculator
database database database database ontheWeb in  out  seek Province / State [ wa i
AERcsen Cimate data location Palogs =
D40 v £ . N EX)
Bl 2o fiouces Rongyees nerstes Longtude e 1202 Source
Elevation m 188 NASA
o Inte ti | Heating design temperature % 193 NASA
reen nternationa
www.retscreen.net Coolng design temperature c 291 NASA
Clean Energy Project Analysis Software Eatl: lompacaure erptiste g Bl e
Ar Relatve Daily solar Atmosphenc  Wind speed Earth Heating Cooling
Project information See oroject databese temperature humidty m pressue temperature  degree-days  degree-days
Project name [ 100K | %
Project locaton | ndonesia ] | wwmeie [ wa | ms [ c [ ] s
Prepared for [ | Jan 242 835% 489 %6 25 252 0 a1
Prepared by | | Feb 264 80.5% 499 %5 286 25 0 404
lar 244 825% 505 %6 20 255 0 a7
Apr 244 836% 488 %8 18 23 0 an
Project type [ Power ] May 241 83.1% 457 %67 286 249 0 4%
Jun 26 828% 434 %7 28 262 0 07
Technoiogy | Photovotaic | Jul 22 797% 435 %38 31 240 0 409
Grdtype [ Central-grd ] Aug | 201 71.0% 455 %68 32 253 0 4
Sep 252 85.9% se2 %87 28 %7 o 458
Analysis type [ iethod 1 1 oct 25 70.0% 568 %7 21 270 0 480
Nov 248 80.7% 526 %6 18 %7 0 437
Heating value reference | Higher heating value (HEV) ] Dec 242 83.0% 487 %6 22 262 0 441
Show settings
Al [ 283 mo% [ a5 [ se7 [ 25 [ =4 [ o [ sz
- I e l Source | NASA nasa [ masa [wsa [ sa [ masa [ omsa [
Measured at m 0 [)
Cimate data locaton [ Paiopo ]
W 4> W] Start . Energy Model  Toos %3 | EI_QJEIi]
Rescy — — R
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Hasil simulasi Retscreen International menggunakan manufaktur “Helios
mono-Si-6T-245W”.

database database databasé database ont

in  out

seek

-
RETScreen RETScreen
| HypPower19 - £ |
| svstem
RETScreen Energy Model - Power project Technology
Proposed case power system Incremental initial co '| Type
Technology Pnotovotaic
Manufacturer
Anaysi type © Method 1 NModel
O Methos 2
Photovoltaic Capacity per unit
ower capa [ 10021 bt
Manufacturer [ T ]
Model [ 408 unegs Capadty
Capacty factor %
3 exported to grid 131.7 Effidency: 14.73%
Frame area: 1,66 m?

Electricty export rate

7_Emission Analysis

GHG emission

factor T80 GHG emission
Base case electricity system (Baseline) (excl. T&D) losses
Country - region Fuel type tCO2MWh % Vi
[Canada [ aitypes | 0.196 | S0% | 0.207
Electricty exported to grid Mwh T8D losses 20%

GHG emission

Base case
Proposed case

Gross annual GHG emission reduction

W 4> W Start | Energy Model ~Toos , ¢

Proposed case power system

RETScreen Energy Model - Power project

[etes

[“mono-s:

w 100,205

9| 5|83 3|

— W

Show alternative units

Proposed case power system Incremental initial costs

Technology

Analysis type

Photovoltaic

Photovottaic

© Method 1
O Method 2

Power capactty KW 10021 [= 801,640 | See oroouct detebase,
Manufacturer [ Helios ]

Model [ mono-Si - 6T 245W 408 unttis)
Capacity factor % 15.0%

Electricity exported to grid MWh 1317

Electricity export rate SMWh 420.00

1 _Emi n Analysis
GHG emission
factor T&D GHG emission

Base case electricity system (Baseline) excl. T&D) losses factor
Country - region Fuel type tCO2MWh % tCO2IMWh
[canada | Alltypes | 0.196 | 5.0% | 0.207
Electricity exported to grid MWh 132 T8D losses
GHG emission

Base case 1c02 272

Proposed case 1€02 0.5

Gross annual GHG emission reduction 1€02 267

GHG credits transaction fee o |

Net annual GHG emission reduction tco2 267 is equivalent to 49 [Cars & light trucks not used |
GHG reduction income

GHG reduction credit rate sico2 | |
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Hasil simulasi Retscreen International menggunakan manufaktur “Schott

tipe poly-Si-Schott-poly 235W”.

database database database database ontheWeb in  out seek
- - B
l HypPower19 - fe
4|
RETScreen Energy Model - Power project
Proposcacasepowerayatom ________________________________ccreraincoll
Technology Photovotaic
Analysis type © Metnod 1

Photovoltaic

Electricity exported to grid Mwh 1315

Electricty export rate

T

GHG emission
T80 GHG emission
Base case electricity system (Baseline) excl. T80} losses factor
Country - region Fuel type 1CO2MWh %
[Canaca Al types 019 | 50%
v 122 T&D losses 20%

02 72

02 05
Gross annual GHG emission reduction 02 %6

readte.t " E==SES

W4 v St | Energy Model  Took 3

[ Rerscreen [=X=)

System j
Technology

Type Bolsi =

Manufacturer [ senex =

i [oovsr-scrorr

Capacity per unit
Number of units [ 4
Capacity w 100,110

Effidency: 14.04%
Frame acea:  1.67m?

9| 5| 8| 3] 9|

Proposed case power system

RETScreen Energy Model - Power project

Proj

ed case power system

Technology Photovottaic

Analysis type @ Method 1
O Method 2
Photovoltaic

Show alternative units

Increment

Power capacity KW 10011 [= 500,880 || See product oatabase.
Manufacturer [ Schott

Model [ poly-Si - SCHOTT POLY 235W ] 426 uni(s)

Capacty factor % 15.0%

Electricity exported to grid MW 1315

Electricity export rate SIMWh

Emission analysi

1 _Emission Analysis

GHG emission

factor T&D GHG emission
Base case electricity system (Baseline) excl. T&D) losses factor
Country - region Fuel type tCO2MWh % tCO2IMWh
[Canada [ Aityes | 0196 | 5.0% | 0.207
Electricity exported to grid Mwh 122 TSD losses
GHG emission
Base case 1C02 272
Proposed case 1€02 05
Gross annual GHG emission reduction 1€02 266

GHG credits transaction fee % [ —

Net annual GHG emission reduction tc02 26 is eguivalent to 43 [Cars & light trucks not used

GHG reduction income

GHG reduction credit rate sicoz [
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