LAMPIRAN

Lampiran 1. Simulasi PVsys
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PVsyst - Simulation report

Standalone system

Project: SNB AOI-2 Standalone

Vanant: 40% LOADS FOR PV
Standalone system with batteries
System power: 1110 Wp
Satuan Pemukiman Dua Kaliorang - Indonesia

System Production

Useful energy from solar 733.65 kWhiyear

Available solar energy 1488 52 kWhiyear

Excess (unused) 700.40 kWh/year

Loss of Load

Time Fraction 00%

Missing Energy 0.00 kWh'year
N d prod (per installed kWp)

Wersion 7.3.4

Main r It
Perf. Ratio PR B12%
Solar Fraction SF 100.00 %
Battery aging (State of Wear)
Cydles SOW 91.5%
Static SOW 9028%
Performance Ratio PR
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Balances and main results
GlobHor GlobEff E_Avail EUnused E_Miss E_User E_Load SolFrac
KWh/m* kWhim* kWh kWh KWh kWh kWh rato
January 1478 1524 1338 84.00 0.000 6231 6231 1.000
February 1375 1387 1213 6140 0.000 5628 5628 1.000
March 156.2 1532 1350 87.55 0.000 8231 6231 1.000
April 1485 1389 1218 58.80 0.000 80.30 €0.30 1.000
May 1442 1202 1152 4752 0.000 6231 6231 1.000
June 1358 1203 1079 4545 0.000 80.30 60.30 1.000
July 1305 1243 1125 pa3e 0.000 6231 6231 1.000
August 1482 1388 1218 5520 0.000 8231 6231 1.000
September 1500 1440 1274 6268 0.000 80.30 60.30 1.000
October 1513 1513 1333 65.00 0.000 6231 6231 1.000
November 1418 1453 1274 6374 0.000 6030 €0.30 1.000
December 1432 149.1 1312 6358 0.000 62.31 62.31 1.000
Year 17432 18842 14885 70042 0.000 73365 73365 1.000
Legends
GiobHor  Giobal honzontal imadiation E_User  Energy supplied to the user
GiobER Effective Global. corr. for IAM and shadings E_Load Energy need of the user (Load)
E_Aval  Available Solar Energy Solfrac  Solar fraction (EUsed / ELoad)
EUnused Unused energy (battery full)
E_Miss Missing energy

42



r

\§l Meteo tables and graphs - O
~ Meteo File e
|.AOI - Sisi Mubi_Nasa_SYM.MET AOL - Sisi Nubi MASA-SSE satelite data 1983-2005 Synthetic Vl
Source |NASA-SSE satelite dats 1383-2003 | find | year synthetic
Geographical site included
Q Site name AT - Sisi Nubi | Country |Indoneswa
Latitude 0.7686°5 longitude  117.8093°E Atitude  Om Tmezone 8.0 0 { o Export meteo site ” , Open meteo site
Data characteristics 9 Q Data display and verification
Synthetically generated data from monthly values, [ Graphs| [ Tables © Check data quality
Beginning date 01/01/50 00k0O Legal Time “Variables
End date 31/12/50 2300 Synthetic data Horiz, Global [ Ambient Temper,
Initial random seed: 1 Horiz, Diffuse Wind Velodity
Year 1990 indicates generic data (unspecific year) [ Horiz. Bezm
Source file e [ ormal Beam Precipitable water column
Name A0 - s Nubi_Nasa_1983,IT UJReate humity
Farmat ST fie [ Global tited plane Linke coefficient
[ Clearness Index Kt Aerosol optical depth
Time reference Legal Time
Time step Trgath —Graph type——— —Values Irradiation units———
® Time basad ® Hourly
) Histogram O Daly
Summarization Multi-year (1983-1983) O Sorted values O Monthly
Used Hariz, Global
E:L:(Tters n Hariz, Diffuse —Graph dates
Diffuse from model ® Days T OFrom 101180 E
) Show graph
Ambient Temper, O Marth s o Y2 v
. 1
‘ W Delete ‘ E Print ‘ = Save ‘ -E| Close
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Lampiran 2. Datasheet Panel Surya

Pharos Marine Solar Panel
Automatic Power Zone1&?2

. |

OVERVIEW

Pharos Marine Automatic Power offers a versatile and rugged range of
solar electrical power generators for individual or multiple installations,
suitable for a wide range of client projects in demanding gas & dust hazard
environments.

The Photovoltaic Module is highly resistant to water, abrasion, hail impact
and other severe weather conditions, making it suitable for use in any
climate. Qur dedicated team can custom design and manufacture a
portable or permanent certified Zone 1 solar powered system, with battery
back-up to provide required autonomy for a multitude of applications in
hazardous areas.

Current applications for this reliable and economical energy source include
remote marine navigation and aviation warning systems, communications
& wifi, site traffic management, pipeline / valve leak detection and fluid

/ vapour flow monitoring, security applications and offshore HPU UPS
systems.

CERTIFICATIONS

ATEX certificate number: ExVeritas 15ATEX0051X

IECEx certificate number: IECEx EXV 15.0001X

Coding: Ex Il 2GExemb Il C Té Gb -40°C = Tamb = +55°C
Ingress Protection: IP-66

MECHANICAL SPECIFICATIONS

Connector MC4 Compatible

Diode Shottky bypass diodes; 3nos

Frame Anodised aluminium alloy; twin wall profile

Locking Corner Key Type

Glass ARC; low iron; tempered; high light tramsmission; 3.2mm

Furnished with universal GRP Junction Box

Part Number Length (mm) Width (mm) Thickness (mm) Weight (kg)
SPEX37-12 515 470 35 4
SPEX60-12 558 667 35 7
SPEX130-12 1157 677 35 10
SPEX175-12 1487 667 35 1
SPEX235-24 1353 987 40 20
SPEX350-24 1968 987 40 23

PartNumber  Nominal Volt  Rated Power (W) vﬂii';f'('ﬁﬂ) v:f;"g:‘;:;’m "'";Ifn";]"“‘ g:::nf'(’;“:] Efficiency (%)
SPEX37-12 12 37 24.12 20.63 1.83 1.92 15.3
SPEX60-12 12 60 23,98 20.45 2.97 3.13 16.3
SPEX130-12 12 130 23,98 20.45 6.59 6.96 17.2
SPEX175-12 12 175 23.98 20.45 8.63 9.11 17.5
SPEX235-24 24 235 31.97 27.26 8.63 9.11 17.5
SPEX350-24 24 350 47.95 40.90 8.63 9.11 18.2
General Details:

Output Tolerance (%): +-5

Warranty:
0-10 Years for 90% rated power, 10-25 years for 80% rated power



Lampiran 3. Datasheet Thermoelectric Generator

MODEL 1120

The Model 1120 Thermoelectric Generator is Class |, Div 2 or Class |, Div
hazardous area rated. With no moving parts iti= a reliable, low maintenance
source of DC electrical power for any application where regular wtilities are
unavailable or unreliable.

KEY FEATURES: OPTIONAL FEATURES:
# Automatic Spark Igniticn (51 # FM Cestification (Class |, D, Temp T3}
# Automatic Fuel Sht-0f (500 ¥ 316 55 Fegulator & Fusl Valve
# Fual Filter # Cathodic Pratection intarface Fansl
# Law Yoltage Alammn Contacts (YSR] & Pole Maunt or Bench Stand
# olt & Amp Mater ' Imtake Air Filter
# Rewerse Cunent Profection
# Flame Amrestar
& CSA Cerlifcation fClass L Dk 2 Group D,
Temp T3
| seecrcamons
. “\ o
POWER SPECIFICATIONS POWER RATING AT 20°C [68°F)

M Waits & 65 Volls 100 Yats 8 24 Wolts
T WaRts B 12 Wolts

ELECTRITAL CUTPUT ADIUSTMENT RANGE

&7 valts Upte 11 Volts
12 volts. 12-18 Volis

2dvalts  24-30'Volrs Dt pat: Terminal Block which accepts up o 00 AWS wire, Dpening
A8 Valls AE-60 volls fiar twwa 304" MPT ports. in base of electronics enclosure.
FUEL REQUIREMENTS MATURAL GAS PROPAME
B.8mAday (311 S0t dayh 114 L fday (3.0 US gal /day)
1000 BTUSSHE (327 MY SmT) gas MATURAL GAS/PROPANE
iz 115 mgySm? {=170 pprma] HyS Mz Supply Préssure: 172 kPa (25 psi)
rrae 120 ma Sm* HeG b, Suply Precsure M 63 BPa (10 psi)
e 1% free O Wi, Supply Pressiss PG 103 kFa {15 pil
Fuel Carnection: 1,47 Mala NPT
ENVIROMNMENTAL AMBIENT OPERATING TEMPERATURE COPERATING CONDITIONS
Max, +40°C [147F Ukt |bered operatian certified Tor use in hazandous areas.
Min. -20°C [-4°F]
Flaasa contact GPT for operating condificns below
-20°C o abawe 4407
COMSTRUCTION MATERIALS
Calinet: 316 Stainkass Stael {55)
Cooling Type:  Matural Comsaction
Fual Systam:  Alwminum & Stainless Siesl
NOTES Epecifications shown are for standard 1120 configurations. Global Fower Technalogies (GPT) alsa offers
customized prodiicts and systems ta acoommodate dLEtsm vollages, fuel supply systems and operting

temparaturas.

Specification data stated In this decumant 18 subilect b change withaut nodica, To verlfy these specifications ara
current, please cordact your GPT sales represenkative.

GLOBAL Chot Pover Tecctages

power technologies P 403.236.5556 | B gpisalesglobalte. com | W wwwglobalie corm
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ELECTRONICS ASSY THERMOCOUPLE
3 SEE SCHIMATIC FOR
PUSH TO IGNITE NIEANL WG < -
NORMAL LIGHT D1 @ -
POWER - SEALED HO T
SWITCH CONNECTOR EXHAUST - ‘
MON GAS ColL
. gy B T S ¥
METER SELECT EE— ! \ cEo3o
VOLTS—AMPS COLD (t _ 1,
1 TO S BOMD
P E 4
Vs St 1 ]
: SEALED |
CONNECTOR | BURNER N - GAS
CUSTOMER LOAD ' /
i I 1 GAS IN
SPARK IGNITER
| . I[[=_| SHUT OFF
| B ] PRESSURE VALVE
l POWER UNIT - afTeH PUSH TO IGNITE
| FLEX CONDUT 1| | |
T seaeo
CONNECTOR
JUNCTION

|
| FLEX CONDUIT

BOX

7 _CONDUCTOR CABLE LEI[FJ

DIGITAL DISPLAY
(LOCATED ON
FRONT DOOR)
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FCS AND GPRS SYSTEM

W/ 318SS STAND
(DIMENSIONS/COMPONENTS
TO BE CONFIRMED

WITH FURTHER DESIGN)

TEG ISOLATION SWITCH BOX

W/ 316SS STAND

5X 1500N-24V TEG SYSTEM TEG'SOLAR HYBRID

2X SOLAR CHARGE CONTROLLER PANELS
W 316SS STAND

6X BATTERY BANKS
NICKEL CADMIUM
1720AH @ 24V

48X 370W PV PANELS
24 STRINGS OF 2X PANELS
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Lampiran 4. Datasheet Wind Turbine Generator

Wind Turbine Generator

WTD Series

1000W - 2000W

blades

hub screws & pad

T B

flange screws & pad

hud screws & pad

generator

liner fixing screws

| iner

big tail plate

tail plate
fixing screws

WTD Series Wind Turbines

Model WTD1000-48 WTD2000-48
Rated Power (W) 1000 2000
Rotor Voltage (V) 48 48
Rotor diameter (m) 2.7 3.2
Start-up Wind Speed (m/s) 25 25
Rated Wind Speed (m/s) 12 12

Shell Material

Die-cast Aluminium

Blade Material

High-strength Nylon Composite
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Untuk kecepatan angin rata-rata dalam 1 tahun diarea offshore platform Pertamina Hulu Mahakam

Source: https://power.larc.nasa.gov/data-access-viewer/ (NASA Database)

Ttk @ |

° NASA POWER | DAV aau |ovtaeee

Location

Pleate entef 2 locaben or thck o the map.

i3 Rogrona Latitude
an 7Y
@ Global 3
Longte 8
@ Vol 178t
') n ]
by Gy o KALIMANTAN
Time Extent R \ TIMUR
.i. P Please enter o time extent -y
03 o 4] U v 1 {
CAS! ¥ A e Yo
! \ A [é I
. ) '
Wind Speed at 10 Meters Max.,, N \
X v ‘;l \’
Parameters Search (Limat of 20) ; P
w\ \
Advanced Parameters "17
Dptions’ advanted 4electons 10 provh sddbons &, .'/_ \ A\ SULAWES Pose K
{ ( TENGAN
o
l‘ Par i
)
Documentation S
B Docmena Fomal { J / Lattude: 1,65
y \ Longtude: 11473
fr Tutora v 0 \ / | ~ “"\ \

£ TomTom, Gormin, FAO, NOAA U365 Fowared by Eir

¢ Collipso “ Request Results

Jn | Feb | Mar [ Apr | May [ m | Jul | Aug | Sep | Oct | Nov | Des | Annual

a3 | 281 | 272 | 283 | 233 | a4 | 398 | 304 | 312 | 319 | 228 | 289 | 2&
37 | 402 ) 252 | 29 | 225 | 242 | 306 | 329 | 287 | 307 | 242 | 257 | 288
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___________________________________________________

Daya yang dihasilkan wind turbine

Diameter hlade: 2.7m (sesuai data sheet)

2.88 m/fs (NASA Database)

Daya listrik yang dihasilkan:

P= III.5:xc,-:rx»fl:xc‘|.r'3‘}11(3IJ
Dimana:

P = Dava yg dihasilkan (Watt)
A = Lugs swept area w x ()
V= Kecepatan angin 2.88 m/s
C.= effisiensi Turbine 0.4

Swept Area:

590 Watt= 1.225 Kg/m’ x A x (2.88 m/sFF x 0.4
= 101.06 m*

Diameter Blade

101.06 =nx (D / 2)°

D =11.34 meter
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Lampiran 5. Datasheet Battery

A low life cycle cost
battery solution

Cost-efficient low maintenance
Owmership costs of a battery
inciude not only the initial
Invastment in acquisition and
installation. but also a provision to
cover day-to-day operation and
maintenance.

p— =
life cycle cost k it

strength and .ﬁ.ll-nt

In the case of lead acid batteries,

this can also include frequent

replacement and all the costs
wath an t

battery failure.

With its high relisbdity and fong
ke, the N-Cd battery can repay
s inizal investment within just

S years. whilst operatng faithfully
for up to 20+ years.

—
—
m— /’
By providing a ice of low, di and high
rate characteristics, plate technologies and cell
configuration, Saft's broad range permits the St s,
ptimisation of the y for any icati

c s = s a w wm w
Vowes
Lows
B R 28T .s0C
LR Oix  suaE  seew In
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