LAMPIRAN

Lampiran 1. Data Geografi Lokasi Penelitian

1. Nilai Iradiasi Lokasi Penelitian

PVSYST V6.77 | } 25/02/19 | Page 1/1
Definition of a geographical site
Geographical Site pantai indrayanti Country Indonesia
File New.SIT of 00/00/00 00h00
Situation Latitude -8.15°S Longitude 110.61°E
Time defined as Legal Time Time zone UT+7 Altitude 15m

Monthly Meteo Values Source

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec. | Year
Extraterrestrial 335.9|303.3 (3256 | 291.5| 274.2 | 250.2 | 263.4 | 286.2 | 302.9 | 329.8 | 323.7 | 333.9 [3620.6| kWh/m*.m
Clearness Index | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

20

Solar paths at pantai indrayanti, (Lat. -8.1506° 8, long. 110.6126° E, alt. 15 m) - Legal Time
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Lampiran 2. Data Jumlah Rumah dan Beban Listrik

1.

Data Beban Listrik
A. Rumah Tangga

Jenis Beban Rumah1l | Rumah2 | Rumah3 | Rumah4 | Rumah5 | Hasil
Lampu 12 W 3 2 2 3 3 3
Lampu 10 W 1 2 - - 2 1
TV 1 1 1 1 1 1
Setrika - 1 1 1 1 1
Penanak Nasi 1 1 - 1 - 1
Pompa Air 1 - 1 - 1 1

. Warung dan Toko

Jenis Beban Rumah1l | Rumah2 | Rumah3 | Rumah4 | Rumah5 | Hasil
Lampu 10 W 2 2 2 2 2 2
Lampu 12 W 1 1 1 - 1 1
TV 1 1 - - 1 1
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Lampiran 3. Data Spesifikasi Peralatan
1. Panel Surya

Electrical Performance (STGC @ AM 1.5, 1000W/mé, 25°C)

Madule Type STT2M3E ST72M32S STIaM3E20 STI2MB1S STraM3il  ST7Ma0s STTWE00 STraM2es STPM2S0  STT2MZES
M zvdriii Poswer (P’ W) 325 20 33 HO 305 300 295 230 2B5
Power Telerancs 0-+3%

Ml zvdrriurm Posser Vllage (i /W T8 4 .o 368 384 361 358 A58 365 &3
M zvdrnurm Poswer Curment [ Im A) BET2 ELBB 64 855 B.51 845 8.38 B30 aia BOT
Open Circul Vollage iVoc /) 457 455 454 £33 452 45.0 448 448 444 443
Eno Cireull Curent | e/ A) a 216 ain 202 8.96 885 881 B.E9 8B BT
Module Eficiency (%) 703 16.84 18.58 1632 18.06 15.60 15.54 15.28 1502 14.78

Blectrical Performance (MOCT : wind speed 1m/s, 800W/me, 20°C)

Maduke Type STT2MT0 STP2MIES STTBMIN  STT2MI1S STTZMII0  STT2MI0S STTAMI00 ST72M235 STPAMZS0  STT2M2ES
M Power [P W) 241 a7 234 230 226 223 213 215 212 208
Masiriwim Power Vollage (i /) 344 349 < 335 331 328 28 324 324 22
Masiriinn Power Cumert [ I/ A) 699 E.08 A93 686 683 BT 669 B.ES 654 BA4T
Open Circul Voltage (Voc /V) 420 k-] 418 a7y 46 a4 "z a0 408 408
Snod Circull Curent sz / 4) 745 7.40 736 728 724 7.28 7.20 7.18 713 .08
Mechanical Propeties Operation Conditions
Divesnginng (L<WsH J ) 1850 290m A4S M zsiriim Syt am Vollage (VDC) 1000 (IEC) £ &0 L)
el (o) 258 Madm Series Fuse Rating [3) 15
Solar Cels Mooy staling 158 156mm ‘Opesating Modue Temperaturs [T ) -40 1o +B5
Mo, of Cells T2 (A 12)

Glss 3.2 ievw-inan bernpered s Temparature Propeties
Frame Anociized dumirum aloy Morrnal Opersting Cal Temperaiune 45:3 0
Jurction Do IP 65 abave, E bypass diodes Tesmperatire Cosllicent of Pm 038 %
Cabies Amn?, length 1100mm Temperaiure Cosficint of Voo 56 WT
Conneclors IPET, MC4 compatibie Temperalure Cosflcint of s¢ +0.056 %/ T
Systern Design Packing Configuration
Hail salety impact veloly D 25mim & 23 Contsine Sres 20GP 40HC
Stafic Load [Front/Back) 5400Pa/2400Pa Pieges pér pallel 23 23T
Applestion class. Clasg A Palets g Conldings 10 11411
Fire salely class ECE1730) Clags C Totd pisces 220 538
T 1 LY Carves o8 dillervas srraskinnse, Feagp coll 15
r4 Ft s i
SRECERLEE 21w = b
=l _— U
ARLERIINNLAN .!_ “\
1 M3 = r = A
—— —— & Ak 4 "\.\:'-I
b L UL LU i # & e ‘.:,
: A
T TT T T [ ] £l = - -
- 73 )
sananiesiieaiinniine i S !'h E Ei e A Cwrves o1 diffsrant coil tsmgrnsmres, AR 9, |00
MRLNEIERITREI NN 00) % T e § ——
&l ¥ Y . \\
LU L L L - E | '\
j‘ &+ a IR
4
el LN
st ateon Kol ’
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I H N
| —s . = - -
I 2 i Jlogs L P gape 1
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2. Baterai

FLOODED DEEP CYCLE BATTERIES

6 CS 25P

6 VOLTS
CONTAINER: (INNER)  Polypropylene WEIGHT DRY: 115 kg 254 Lbs.
COVER: (INNER) Polypropylene - heat sealed to inner container WEIGHT WET: 144 kg 318 Lbs.
CONTAINER: (OUTER)  High Density Polyethylene LENGTH: 559 mm 22 Inches
COVER: (OUTER) High Density Polyethylene snap fit to outer container WIDTH: 286 mm 11 1/4  Inches
TERMINALS: Flag with stainless steel nuts & bolts HEIGHT: 464 mm 18 1/4  Inches
M HANDLES: Molded
PLATE HEIGHT: 273 mm 10.750 Inches E CELLS: 25 Plates/Cell 3 cell
PLATE WIDTH: 143 mm 5.625 Inches g SEPARATOR THICKNESS: 3 mm 0105 Inches
&
THICKNESS (POSITIVE): 660 mm 0.260 Inches g / GLASS MAT INSULATION: 1 mm 0.020 Inches
THICKNESS (NEGATIVE):  4.57 mm 0.180 Inches ©saicLomar ELECTROLYTE RESERVE: 95 mm 375 Inches
150 9001 ABOVE PLATES
POSITIVE PLATE DOUBLE WRAPPED WITH SLYVER Quality
ENVELOPED WITH HEAVY DUTY SEPARATOR
CYCLE LIFE VS. DEPTH OF DISCHARGE
COLD CRANK AMPS (CCA): O°F/-17.8°C 2184 7000
6500
MARINE CRANK AMPS (MCA): 32°F/ 0°C 2610 6000
RESERVE CAPACITY (RC @ 25A): 1624 Minutes ﬁ
4500
CAPACITY 820 AH 4000
8 a0
53000
2500
SPECIFIC | CAPACITY RRENT &
HOUR RATE: 2000
_ GRAVITY | /AMP HOUR / AMPS = 1500
1000
@100 HOURRATE  1.280 1156 1156 500
0
@ 72 HOUR RATE 1.280 1091 15.15 o % & 0 o s o 2 @ 1
@ 50 HOUR RATE 1.280 1009 2017 9, OF DISCHARGE
@ 24 HOUR RATE 1.280 853 3553 VOLTAGE VS. DEPTH OF DISCHARGE
@ 20 HOUR RATE 1.280 820 41.00 215
@ 15 HOUR RATE 1.280 763 50.84 210 —VOLTAGE 20 HR
@ 12 HOUR RATE 1.280 713 50.45 205 —VOLTAGE 6HR
@ 10 HOUR RATE 1.280 681 68.06 200 VOLTAGE 1 KR
@ 8 HOUR RATE 1.280 640 79.95 w
2 195
@ 6 HOUR RATE 1.280 582 97.03 5
1.90
@ 5 HOUR RATE 1.280 549 109.88 2
@AHOURRATE 1280 508 127.10 185
@ 3 HOUR RATE 1.280 459 153.07 1.80
i ¥ 175
@ 2 HOUR RATE 1.280 394 196.80 A = = = = 00
@ 1 HOUR RATE 1.280 279 278.80 % OF DISCHARGE
‘Amphere Hour capacity rafings based on specific gravities of 1.280. Reduce capacities 5% for 1.265 specific gravity and 10% for specific graities of 1.250
WAWW.ROLLSBATTERY.COM SURRETTE BATTERY COMPANY 1 STATION RD SPRINGHILL, NS CANADA BOM 1X0
SPEC 01 11/2014 REV.1
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3. Solar Charge Controller

FLEXmax 100 SPECIFIC

Model

Nominal Battery System Voltage
Maximum Continuous Output Current
Maximum Input Current (Short-Gircuit)
Maximum Array (STC Nameplate)
Maximum PV System Voltage'
Operating Input Voltage Range’
Standby Power Consumption

Power Conversion Efficiency

Peak Efficiency

(Charging Regulation

Voltage Regulation Set Points

Charging

ATIONS

24VDC/36VDC/ 48VDC
1008

64h

3000W/ 4500W/ 6000W (charging output imited to 100A at batery voltage)
30010

30VDCto 290VX

~2.5W

24V:96%  48V:9T%

24V:975%  48V:98.8%

Three-stage

Absorption, flat sient and equalization

voltage set pint and duration, automatic termination when completed

Battery’ [¢ i

2mV/cell/C to 6mV/cell/"C

Voltage Step-Down Capability

Adjustable

ple: 72VDCarray to 24VDC battery)

Status Display

Remote Display and Controller
Network Cabling

Data Logging

Operating Temperature Range’
Ingress Protection Rating
Enclosure Type

Maximum Altitude Rating
Conduit Knockouts

Warranty

Weight (Ib/kg)

Dimensions H x W x D (in/cm)
Options

Certifications

Minimum Battery Bank Size
(Charging Range (Output)
Additional Features

licat of 025800
LEDindicators

MATESS compatitle

Proprietary network system using R4S modular connectors

128 days

Ambient,-25°C o 60°C (-13°F to T4O°F),output power reduced abave 25°C

1P54

R
100001t

Botiom andsides

Syears

Unit:183/83  Shipping:22/ 10

Unit: 2x88x6/559X224X152 Shipping:25.5X 12X 10/648X305x25.4
Remate Temperature Sensor (RTS), HUBS, HUB10.3, MATESs

UL 1741, CSA C22.2 Mo 107.1, EC62109-1

10080

20VDC to6BVDC

Builtn GFC, fek-replaceable cooing fan

10/2017

"Highest open-cicut voltage before equipment damage.

*Operational limits. *Derates to 50A at 60°Cin a 48VDC system with 220VDC input. Lower input voltage improves thermal performance.

QutBack reserves the right to make changes to the

products and i contained in without notice.

Copyright © 2017 OutBack Power. All Rights Reserved. OutBack s a egistered trademark of The Alpha Group.
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SUNNY CENTRAL 200 / 250 / 250HE / 350

Caractéristiques techniques

Valeurs d'entrée

Puissance DC nominale

Puissance DC max.

Plage de tension MPP

Tension DC max.

Courant DC max.

Nombre d'entrées DC

Valeurs de sortie

Puissance nominale AC

Tension nominale AC

Courant nominal AC

Fréquence du réseau AC, 50Hz
Fréquence du réseau AC, 60 Hz

Cos ¢ max.

Coefficient de distorsion harmonique max.
Consommation

Autoconsommation en service
Consommation en mode veille

Tension d'alimentation auxilicire exteme
Disjoncieur pour alimentation des uxiic
Dimensions et poids

Hauteur

Largeur

Profondeur

Poids

Rendement™

Rendement max.

Euroeta

Indice de pi et conditi
Indice de protection (selon IEC 60529)
Plage de températures de fonctionnement
Humidité relative de I'air

Volume d'air frais nécessaire

Hauteur max. au-dessus du niveau de la mer (NN)

exfemes

Sunny Central 200

210kW
230 kwc'"!
450V - 820 V*!
880V
472A
5

200 kw
400V
289 A
.
.
>098
<3%

<1000W
<70 W
230V, 50/60 Hz
16 A, type B unipolaire

2120 mm*
2000 mm
850 mm
1600 kg

95,7 %
94,5%

1P20
-20°C...+40°C
15%..95%
3300 m’/h
1000 m

Sunny Central 250

262 kW
290 kWe'!
450V - 820V*
880V
591A
8

250 kw
400V
361A
L]
L]
>0,98
<3%

<1500 W
<80W
400V, 50/60 Hz
16 A, type B & 3 poles

2120 mm*
2400 mm
850 mm
2070kg

96,1%
952%

1P20
-20°C..+40 °C
15%...95%
4200 m*/h
1000 m

Sunny Central 250HE

261 kW
285 kwc'!
450V - 820 V4
880V
591 A
8

250 kw
270V
535A
L]
L]
>0,98
<3%

<1500W
<80W
400 V, 50/60 Hz
16 A, type B a 3 poles

2120 mm*!
2400 mm
850 mm
1170kg

97.5%
96,7 %

P20
-20 °C...+40 °C
15%..95%
3500 m’/h
1000 m

d SUNNY CENTRAL 200 / 250 / 250HE / 350

{ Courbe de

Sunny Central 350

369 kw
405 kwc"
450V - 820 V*!
880V
800 A
12

350kw
400V
505 A
.
.
>0,98
<3%

<2500W
<70W
400V, 50/60 Hz

16 A, type B & 3 pdles

2120 mm*
2 800 mm
850 mm

2800 kg

96,0 %
95,2%

1P20
-20°C...+40°C
15%..95%
6500 m’/h
1000 m

98

96

94

92

n [%]

90

88

86

SUNNY CENTRAL 200
SUNNY CENTRAL 250
SUNNY CENTRAL 250HE
SUNNY CENTRAL 350

25

50
P/Pyow [%]
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5.

Komponen Pendukung

FLEXware PV Combiner Box Specifications

Enclosure Material
Mounting Options
Enclosure Rating

Enclosure Security

Output Terminals

Number of Separate Circuits
Number of 150VDC Breakers

Number of 600VDC
Fuse Holders

Input Terminal
Certifications

Weight (Ibs/kg)

Dimensions Hx W x L (in/em)

Specifications subject to change without notice

FLEXware™ PV8

92"

1527

1727 EKO (BPlaces) |  3/8” EKO (2 Places)

1"EKO

Out Back

POWER"

member of The 111l Group™

Corporate Office:

5917 195th St. NE
Arlington, WA 98223 USA
Phone: (360) 435.6030
Fax: (360) 435.6019

www.outbackpower.com

FWPV-8
Powder coated aluminum with stainless steel hardware

Vertical wall mount, pole mount or sloped roof
mount to 14 degrees incline (3 in 12 roof pitch)

Outdoor Rainproof, NEMA 3R

Padlock hole in chassis and cover for up to
3/8 inch padlock

#14 - 2/0 AWG (2.08-67.4 mm?)
Two box lug terminals included

One Circuit

Upto8

Upto6

150VDC Breakers / #14 -6 AWG (2.08 - 13.3 mm?)
ETL Listed to UL1741, UL67, CSA22.2 #29

Unit 44/20
Shipping 5.5/25
Unit 152x9.2x3.9/387x23.3x9.9

Shipping 43x95x19/109x24.1x483

T (EachSide)

European Office:
Hansastrasses 8

D-91126

Schwabach, Germany
Phone: +49.9133.79889.0
Fax: +49.9122.79889.21

FLEXware™ PV12

127"

39"

1527

12°EK0

/2" EKO (12 Places)
1" EKO

3/8" EKO (2 Places)

Asia Office:
Suite 1903, 19/F, Tower 1

Hong Kong
Phone: +852.2736.8663
Fax: +852.2199.7988
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33 Canton Road, Tsun Sha Tsui
China Hong Kong City, Kowloon

FWPV-12
Powder coated aluminum with stainless steel hardware

Vertical wall mount, pole mount or sloped roof
mount to 14 degrees incline (3 in 12 roof pitch)

Outdoor Rainproof, NEMA 3R

Padlock hole in chassis and cover for up to
3/8 inch padlock

#14-2/0 AWG (2.08-67.4 mm?)
Two box lug terminals included

One or Two Circuits

Up to 12 (two groups of six)
Up to 8 (two groups of four)

150VDC Breakers / #14 -16 AWG (2.08 - 13.3 mm?)
ETL Listed to UL1741, UL67, CSA22.2 #29

519/ 2T

74/33

15.2x12.7x3.9/38.7x32.2x99
4.3x13x19/109x33x48.3

~ . (i2"EKO

(Each Side)

Available From:

Latin American Office:
15105 Cedar Bluff Pl
Wellington, FL 33414 USA
Phone: (561) 792.9651
Fax: (561) 792.7157

02/12



MATE3s SPECIFICATIONS 05/2017

Model: Il
Display | 4.0x1.2"full graphical isplay
Quick System Access i keys
Status Indicators | (9 LEDindicators
Navigational Controls | 5 navigational keys
Setpoint Adjustment | Touch sensitive scroll wheel

Modbus

Interconnect Cabling Indluded | Standard CATS network cable with RJ-45 modular jack - 6'(2m) included
PC Computer Interface | HIML i i
Field Update Capability | ves (i an Seres i 300rhigher])
Microprocessor | 80MHz 32 bit processor
Set Point and Data Memory | 8MbRAM/64Mb of flash RAM
Clock/Calendar | On-board real time clock with battery backup
Operating Temperature Range | 0to50°C
Mounting | Surface-mount (various bradkets available)
Environmental Rating | IndoorType 1(1P30)
Maximum Cable Length | 300'(100m)
Warranty | Standard S year Warranty

ooy | S5

- ; Unit:7.1x7.5X16/18x19x4.1
Dimensions HxWxD (in/am) | g ing. 356 0x135/826x22.9x343

Optimize with OPTICS RE
It's a powerful advantage. . . the ability to see the electricity you produce and consume. To monitor and control your renewable energy system with the touch of a button from any internet connected device—anywhere in
the world. Real-time status and hands-on control of your power flow and energy storage. Track individual system performance or manage a network of dispersed systems.

SELLING

¥ SELLING ,‘; 4 4 CONSUMING ,; ?
7.37 ar ThW P B 0.42 3 3

e 0 :-;‘- L I : 1 ‘— ’ 7 -

oad 0.97kW =) Ge 0 n !

o

OutBack reserves the right to make changes to the products and information contained in this document without notice.
Copyright © 2017 OutBack Power. All Rights Reserved. OutBack is a registered trademark of The Alpha Group.
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AXS Port Specifications

Model: AR
Power | Suppled by OutBack device
Status Indicators | SevenLED ndicators
Clock | On-board real-time clock with battery backup
Internet Standards | TCP/I2 DNS, SMIP, FTP DHCP, NTP
Ports | HUB10.3/Device: RJ-45  Communications: R-45
Communication Protocol | Modbus TCP to the SunSpec standard
OutBack Device Interface | OutBack proprietary
PClinterface | 10/100 Ethernet
Mounting | DINdip(provided) or surface mounting
Environmental Rating | Indoor Type 1(1P30) non-condensing
Temperature Ranges | AXSPort:-40to75C  SDCard:-251075°C
Weight (Ib/kg) | Unit:05/023  Shipping: 2.1/0.95

SDCard Size | MicoSD Type 2 (268 capacity)
Options | OutBack 1S
Certifications | FCCPart 15,subpartB & Rk, SunSpec

Temperature Sensor:

Dimensions HxWx D (In/cm) | Unit:129x35x499/33x89x12.7 Shipping:3.25x9x13.5/83x229x343

RH11

HUB 103
(ommunications Manager

OPTICS FE
Monitoringand Control

Worldwide Corporate Offices
OutBack SRR
POWER North America Latin America
ember of The i Grou Tel: +1360.435.6030 Tel: +1561.792.9651 Tel: +49 9122.79889.0

Europe

89

Asia Pacific

Tel: +852 2736.8663
www.outbackpower.com Fax: +1360.4356019 Fax:+1561.792.7157 Fax:+499122.79889.21 Fax: +8522199.7988

AVAILABLE FROM



FLEXnet-DC Specifications

Battery Voltage Input Range
Battery Voltage Resolution
Number of Current Channels
Current Range (Each Channel)
Current Resolution

State of Charge Display

Aux Relay Configuration

8.0t0 80.0 VDC
0.1VDC

One to Three (each can be a Source or Load)

-1000.0 Amps to +1000.0 Amps DC
0.1 Amps DC

0 to 100% (1% increments)

SPST, Magnetic Latching Relay

Aux Relay Max Rating

Current Shunt Type (order separately)

Display

Battery AH Capacity Range
Data Logging Memory

Programmable AUX Relay Settings

Accuracy

Primary
Secondary

Battery Volts
State of Charge
Time Delay

Operating Temperature Range

Mounting

Warranty
Weight

Dimensions (Hx W x L)

Unit
Shipping
Unit
Shipping

*Specifications subject to change without notice

5A @30VDC

500A / 50mv

MATE, MATE2 or MATE3
Five LED Indicators on front of FLEXnet DC

100 to 10,000 Amp Hours

Most recent 128 Days

Adjustable from 8.0 to 80.0 VDC
Adjustable from 0 to 100%

Adjustable from 0 to 240 Minutes

0.5% of Reading +/- 2 LSDs per channel

0to 50°C/32to 122°F

3/4” Panel Mount Breaker Slot or Surface Mount using Built-in Mounting Bars

Standard 5 year

50z(.14kg)

2lbs (.91 kg)

0.7x3.7x6.6"(1.9x 9.4x16.8cm)
2.1x9.0x11.5"(54x229x%x29.2 cm)

OFLEXnet OC

Sample Multi-Shunt Configuration

BATTERY

Additional Available Data
- Total Battery Amps

- Averaged Battery Amps

- Averaged Battery Volts

« DC Amp-Hours IN Per Shunt

« DC Amp-Hours OUT Per Shunt
- DCkWh IN Per Shunt

« DCkWh OUT Per Shunt

« Last Cycle Amp Hours
- Last Cycle Watt Hours

« Last Cycle Amp Hour
Charge Factor

« Last Cycle Watt Hour
« Charge Efficiency
« Total Number of Days Full

« Cumulative Battery Amp
Hours Removed

Available From:

QOutBack

POWER"

member of The dliflm Group™

Corporate Office:

5917 195th St. NE
Arlington, WA 98223 USA
Phone: +1 360 435 6030
Fax: +1 360 435 6019

www.outbackpower.com

European Office:
Hansastrasse 8

D-91126

Schwabach, Germany
Phone: +49 9122 79889 0
Fax: +49 9122 79889 21

Asia Office:

Suite 1903, Tower 1, China Hong Kong City
33 Canton Road, Kowloon

Hong Kong

Phone: +852 2736 8663

Fax: +852 2199 7988
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Latin American Office:
15105 Cedar Bluff PI.
Wellington, FL 33414 USA
Phone: +1 561 792 9651
Fax: +15617927157

11/12



DC CONNECTION BOX

REKA PANEL - DC Connection Box merupakan panel listrik yang
mengintegrasikan beberapa komponen PLTS seperti Solar Charge
Controller, Battery, dan Inverter.

Memiliki proteksi terhadap arus lebih untuk melindungi perlatan-peralatan

yang terkoneksi tersebut dari kerusakan

www.rekasurya.com
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D) )
PN Pree shase. P DB=}X03

REKAPANEL PDB-xx03 adaiah panel distribusi
3 fasa. yang menghubungkan sumber
pembangkt ke bebarapa feeder sesuai dengan
kebutuhan masi ing feeder.

) el

Dilengkapi dengan profeksi arus lebih, baik
secara thermal maupun elekiromagnetik.
Proteks| Induksi Petir, juga tdangkapl dengan
indicatorialat ukur tegangan per fasa dan arus
tiap tasa serta frekuansl,

L Materng (Custormiand)
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