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PENUTUP
51 Kesimpulan

Setelah mengerjakan Tugas Akhir ini dapat diambil suatu kesimpulan

mengenai pemanfaatan tenaga surya sebagai suplai daya penerangan di kapal Ferry

Ro-Ro 500 GRT antara lain :

1. Jumlah panel surya yang bisa dipasang pada geladak anjungan dengan
juasan 160 m’ sebanyak 35 panel surya dengan mempertimbangkan
aturan yang befiaku pada kapal Ferry Ro-Ro.

2. Dari total kebutuhan generator 80 kVA, sekitar 42 kVA dapat disuplai oleh
35 panel surya selama pemakaian beban penerangan 12 jam dan
penghematan energi sebesar 52,5 %.

3. Dari tabel 4.2 dan tabel 4.3 terlihat bahwa biaya investasi sistem tenaga
matahari lebih besar biayanya daripada generator tetapi untuk masa
operasional dan perawatan selama jangka waktu 10 tahun, sistem tenaga

matahari yang menguntungkan dengan biaya yang kecil dibandingkan

generator.
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DATA RADIAST PENYINARAN MATAHAR D
INDONESIA

WIHAYAH

Berdasarkan data penyinaran matahari yang dihimpun dari beberapa lokasi di Indonesia, radiasi
surya d Indonesia dapat diklasifikasikan berturut-turut sebagai berikut: untuk kawasan Barat dan
Timur Indonesia dengan distribusi penyinaran & Kawasan Barat Indonesia {KBI) sekitar 4,5
kwh/m2/hari dengan variasi buianan sekitar 10%; dan di Kawasan Timur Indonesia (KTI) sekitar 5,1
kwWh/m2/hari dengan variasi bulanan sekitar S%. Dengan demikian, potensi angin rata-rata
indonesia sekitar 4,8 kWh/m?2/hari dengan variasi bulanan sekitar 9%. Catatan: Pada tengah hari
vang cergh radias sinar matahari di bumi mampu mencapai nilai 1000 W/m?2 = 1 kw/m2 = 100

MW /cm?
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Emergency Power

Emergency Power Requirement Estimate

Appliance
Light Bulbs (75 watt each)

Compact fluorescent {(25/100 watt)

Refrigerator/Freezer
Sump Pump

Water Pump (1/3 HP)
Fumace Fan (1/2 HP)
Electric Blanket
Space Heater

Heat Pump

Dehumidi fier

Aftic Fan

Table Fan

Window Arr Conditioner
Central Ar {10k BTU)
Central Air (24k BTU)
Central Arr {40k BTU)
Computer

CD Player

VCR

Radio

Television

Rated Watts xHours/day
75 x number
25 x number
500

800

1000

875

400

1800

4700

650

300

BCO

1200

1500

3800

300
100
100

100

Surge Watts  Surge Watts
75 x number
25 x number
2000

2000

3000

2300

400

1800

12000

800

900

2000

4800

6000

15000

24000

100
100
100

300




Receiver 420 420

Microwave 800 800

Blender 300 200

Coffee Maker 1500 1500
Electric Range (1 element) 1500 1500
Toaster (2-slice) 1000 1600
Dishwasher (Hot Dry) 1500 3000
Electric Oven 3410 3410
Steam Iron 1200 1200
Washing Machine 1150 3400
Gas Clothes Dryer 700 2500
Electric Clothes Dryer 5400 6750
Security System 500 500

Deep Freezer 500 1000
Hair Dryer 1200 ‘ 1200
Garage Door Opener (1/3 HP) 750 750

Electric Water Heater 4000 4000

Total Per Day

Note: the generator must be able to handle the total surge power.

Note: Compact fluorescent (25/100 watt) bulbs provide an equivalent of 100 watts of light and use 25
watts of power,



Generators

Generators are basically gasoline, natural gas, or propane powered. They usually generate
substantial amounts o power. Portable generators commoniy generate 1000 fo 5000 watts
continuously with a surge o about 1,300 fo 6500 watts. There are several disadvantages of gasoline
powered generators, They require a constant refiling of gasoline and gasoline cannot be stored for long
periods of time. Gasoline stations require electric pumps to supply gasofine and they may not have
emergency generators. Natural gas is often available in many homes. Propane can be stored. Propane
tanks are usually refiled by gas pressure, which eliminates the need for electric pumps.

Solar Power

Solar power is far more expensive than generator power. There are several advantages of using
solar power. Sunshine is the source of power, which eliminates dependency on vendors for fuel. Sojar
power is clean and requires little maintenance. The disadvantage is initial cost. Typically, sotar power is
used to charge batteries, which are connected to an inverter.

A solar cell or photovoltaic cell (PV) is made of semiconductors, usually silicon. Ordinarily pure
silicon is a poor conductor of electricity so impurities such as phosphOrus and boron are added to create
the semi-conductor. The addition of these impurities allows the silicon t conduct electricity. The
semiconductor absorbs part of the light. The absorbed light energy knocks ejectrons loose, aliowing them
o flow freely. Metal contacts are placed on the top and bottom of the solar cell so that current can be
drawn from it.

A solar electric pane! consists of an aluminum framed sheet d highly durable ow reflective,
tempered glass that has had individual solar cells adhered o the inner glass surface. These individual
solar cells are wired together in a series parallel configuration to obtain the necessary voitage and
current. The back of the panel is protected by another sheet of tempered glass or a long i2sting matepal
such as Tedlar. The series parallel connections are passed through the protective backing and then
wired to a weather proof junction box which is permanently mounted fo the back of the pane| where the
panel’'s output connections are made. There are also flexible cells and panels, roof tile cells, etc.

Solar panels are rated as watts per hour. For exampie, n direct suniight, a 50 watt sojar paney will
produce 50 watts per hour. It will produce 350 watts in 7 hours, and so On.

Batteries

When designing a marine deep cycle battery, manufacturers must keep in mind that the battery
may be used for starting a boats engine. In order to start an engine, the battery must contain a ot of
plates and plate area, which give the battery its high cranking capacity. In order to squeeze enoudh
plates into a standard battery case, the plates must be made thin. The thinner the plates the shorter the
ife span of the battery when ik is used in a deep cycle application. If cost is a major factor and the
batteries will only be used occasionally during an emergency, a marine deep cycle battery may be
adequate.

A much better choice for long-term continuous use is the golf cart baitery. The piates are much
thicker and designed to be deep cycled below 50% depth of discharge day n and day out, year after
year. A properly maintained golf cart battery should last 3 two 5 years in a typical renewable energy
application. A typical golf cart battery is available in a 6 volt 220 amp hour ratings. Two batteries will be
required and they will need to be wired in series to produce 12 volts @ 220 amp hours. Golf cart
batteries are considered the minimum type of battery that is used in renewabie energy application. There
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are larger batteries available in 6, 4 and even 2 voit configurations which have even larger plates and
thus longer Ife expectancies.

When there is power available from the utiity company, batteries can be charged from the power
line. During emergencies, when there s no power from the utility company. batteries will have fo be
charged from the solar panel.

Calculating Battery Usage:

Amp Hour x Volts (Watts)
———= Watts per Hour

Hours of Use

Amp Hour x Volts (Watts)
=Hours of Use

Watts per Hour

Example:

A 12 volt, 100 ah battery will provide:

100 amps in 1 hour {1200 watts in 1 hour)
14.3 amps for 7 hours (171 watts in 7 hour's)
5 amps for 20 hours (60 watts in 20 hours)

Calculati ng_the Loacd

walt Hours = Load Watls x Hours of Use
Add 10 percent for battery losses.

Example: If a television draws 200 watts and runs fof three hours (200x3 = 600) it will
use 600 watt hours

inverters

An inverter s an electronic device, which inverts DC energy AC energy. Most household
appliances such as refrigerators, TVS, lighting, stereos, computer etc, al run Off of AC electricity.

Modem DC o AC inverters &e very reliable, quiet, and require virtually no maintenance. There
are two different types of DC to AC inverters in common use today. The first type of inverter is known as
a modified sine wave inverter. This type of inverter is very high in efficiency and produces a waveform,
which is an appfoximation of the pure sine wave waveform.

High frequency units take the incoming 12 Volts DC and will step up that voltage to approximately
200 volts DC through a high frequency DC to DC converter cifcuit and then will take the 200 Volts and
will wave shape it into a modified sine wave using & using a device called a high voltage H-bridge. The
high voltage H-bridge is basically a group of field effect transistors that are amanged in such a way as o
form the necessary half cycles that create the modified sine wave at the 60 Hz frequency required for US
appliances. By utilizing high frequency, the need for a large iron core output transformer is eliminated
and much smaller transformers can be used. As a result of this, high frequency inverters tend t© be much
lighter but do have a lower surge capacity because they lack the fly wheel effect found in heavy iron core
output transformer based inverters.

Low frequency units take the incoming 12 Volts DC and converts it into AC. using a multivibrator
or microprocessor based circuit. The AC is kept at a low Voltage and & converted into a 80 Hz signal
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before t is fed to the iron core transformer. Wave shaping and the increased current that is needed to
drive the transformer is performed again by an H-bridge which 8 a group of field effect transistors that
are amranged in such a way as to feed high current pulses to the primary windings of the transformer at
precise moments of each wave form half cycle. The transformer converts the lower voltage which was
fed fo its primary windings into 120 Volts AC at its secondary windings using simple transformer step up
principles involving a 10 fo 1 ratio, converting 12 Volts AC to 120 AC. This type of inverter is more
durable than the high frequency inverters, and has a much higher surge capacity. Low frequency units
tend fo cost two to five times more than do high frequency units and often weigh four times more.

r The second type of inverter is known as a pure sine wave inverter. This type of inverter produces
pure sine waves, but at the cost of some efficiency loss and & a much higher price. Most pure sine wave
inverters are typically priced at least 75% higher than the modified sine wave counterparts and in some
rcases do not have as high of a surge capability as do modified sine wave units,

A 3,000 watt, 120 VAC, Output Solar System

The Batteries will need to supply 3,600 watts of electricity per hour, 86,400 watts per day. The
inverter efficiency i about 71 percent. Therefore 3,600 watts DC will be needed to convert to 3,000 watts
AC. The solar panels wil need 1o charge the batteries with 86,400 watts during sunfight (about 7 hours

per day) a the rate of 12,342.9 watts per hour. The System will require a space of about 30 feet x 30
feet, weigh more than 7,000 pounds, and cost over $60,000.

Calculate Time of Battery Use:

Amp Hour x Volts (Watts) 400 ah x 6 volts x 36 batteries
- = Hours of Use = e = 24 hours
Watls per Hour 3600 watts per hour (150 a x 24 v)

Calcutate Time ofBattery Recharge from Solar Panels:

Amp Hours x Volts (Watts) 400 ah x 6 volts x 36 batteries
= - = 7 1hours

Solar Panel Watts 86 x 185 watts per hour

The system consists of:

Sixty Six 185 watt, 24 v solar panels, 62' x 325" x 1.8", 38 pounds, (about $50,000)
Connected in parallel (923.6 square feet [30° x 30, 2,508 pounds})

3.600 watt output, 24 volt - 210 amp input (150 amp input at 3000 watt cutput), modified
sine wave inverter (about $1,800)

Three 60 amp charge controllers (about $600)

Thirty six 400 ah, 6 volt, 127 pound batteries connected in series and paraliel for 24 v
{about $7,700 and 4,572 pounds)

Miscellaneous cables, etc.



m F www.fvgenergy.com

N MANUFACTURING & ENGINEERING
ENER@€Y SOLAR - MARINE - INDUSTRIAL

Can a PV system be installed on my building?

The most imporiant questions 1 consider in deciding whether o rot a PV system can be installed on a building
and what fype of system should be installed arel
« is there a suitable place on the buiding where the solar aray could be mounted (taking into account
orientation, shade, and available area)
« what type of photovoitaic system would be suitable
s s planning permission required

Photovoltaic modules can be placed on aimost any building surface which receives sunshine for most of the day.
Roofs are the usual location for PV systems on houses but photovoitaic modules can aso be placed on facades,
conservalory or atrium roofs, sun shades, efc.

The surface on which the PV aray is mounted should receive as much light as possibie. The more light the solar
aTay receives the mare electricity wil be generated, The three issues which affect how much light a surface
recelves are:

1. Orientatiorr. Due south s the best possibie orientation. ¥ the PV is to be mounted on a vertical fagade the
orientation should preferably be between South East and South West. F the PV 5 1o be mounted & a tit a
wider range of orientations wil stil give a reasanable energy yield North facing orientations should be
avoided.

2 Tit A tited amay wii receive more light than a vertical array. Any angle between vestical and 150 off
horizontal cen be used. A minimum tit of 150 off horizontal is recommended b allow the rain o wash dust
off the array. The optimal tit angle is 300 - 600 for a south facing aray n Europe. Shallower tit angles are
better for east or west facing arrays.

3 Shadowing: Shadows cast by tal trees and neighbouring buildings must also be considered. Even minor
shading can result n significant loss of energy. If shading & unavoidable, your system designer can advise
on how © minimize the efiect of shade on the amount of electricity produced.

The area required for mounting a PY amay depends on the output power desired and the type of module used. An
area of around 8 m2 wil be required to mount an amay with a rated power output of kW, f monocrystaline
modules are used (the most efficient modules type). #f muiticrystaliine modules are used an area of around 10 M2
wil be required far a kWp system and ¥ amorphous modutes ae used an area of about 20 m2 wil be required.
These areas can be scaled up or down depending on the output power desired. 1- 3 KWp is a typical power output
for a domestic systemn, although smaller or larger systems can be installed.

There are various ways n which a PV aray can be mounted on a building. The various options offer different
appearances and vary in cost The commonest way of mourting an aray on a house is b place it on the roof etther
wih modules mounted 1 a frame above the existing roof tiles or integrated into the roof. ¥ the amay is o be
integrated into the roof PV roof tiles may be used instead of modules.

PV arays can also be Mounted on fiat roofs, on walls, N conservatory roofs, on sun shades or o Other structures
such as pergolas or car parking bays.

- Pagina 12 .d 14 -
FVG ENERGY sd - Via San Giorgio, snc - 33050 Carlino (UD) — [TALY- 1T02476220302
www fvgenergy.com  Fax. +39 0431 68558 e-mail: energia@fvgenergy.com




ROLLS MARINE BATTERIES - TECHNICAL SPECIFICATIONS

Part No, Capacity@ 20 Hr Reserve CCA Dimensions (mm) Weight {g)
Minutes

Serles 4000 - 12Volt - ‘Dual Container’ Heavy Duty Marine Deep Cycle

12 EHG 210PM 210 390 875 527 x 222 x 314 62.6
12 HHG 325BSM 325 650 1350 622 x 381 x 330 90.7
12 HHG 325PM 325 650 1350 552 x 337 x 287 90.7
12 EHG 375PM 375 775 1530 552 x 337 x 319 104.3
12 MD 326PM 325 650 1350 464 x 383 x 281 90.7
12 MD 375PM 375 775 1530 464 x 383 x 310 104.3
Serios 5000 - 2Volt - ‘Dual Contalner’ Premlum Marine Deep Cycle

2 KS 33PM 1766 4915 4952 392 x 211 x 630 94.3
Series 5000 - 4Volt - ‘Dual Contalner’ Premlum Marine Deep Cycle

4 C5 17PM 546 1083 1689 365 x 210 x 464 66.7
4 KS 21PM 1104 3575 3095 400 x 238 x 629 §21.1
4 KS 26PM 1350 4280 3714 400 x 270 x 629 1429
Series 5000 - 6Volt - '‘Dual Container’ Premium Marine Deep Cycle

6CS 17PM 5486. 1083 1357 550 x 210 x 464 100.2
6 CS 21PM 683 1353 1740 559 x 248 x 464 122.9
6 CS 25PM 820 1624 2088 559 x 286 x 464 1442
Serlos 5000 — 8Volt - ‘Dual Container Premium Marine Starting / Deep Cycle

8 NS 23PM 430 716 1520 718 x 210 x 464 1090.8
8 CH 23PM 582 969 1866 718 x 210 x 464 116.1
8 NS 33PM 625 1042 2204 718 x 286 x 464 159.7
8 CH 33PM 846 1410 2648 718 x 286 x 464 187 8
Serles 5000 - BVolt - ‘Dual Container’ Premium Marine Deep Cycle

8 C5 17PM 546 1083 13561 718 x 210 x 464 133.4
8 CS 25PM 820 1624 2027 718 x 286 x464 192.3
Series 5000 - 12Volt ~ ‘Dual Container’ Premium Marine Deep Cycle

12 CS 11PM 357 677 845 559 x 286 x 464 1234

Choosing the right battery for your particular application will
save you money and give you years of trouble-free service
B Robust construction o handle the largest inverter systems
B Numerous sizes and voltage configurations to suit your requirements

[l Enhanced proven technology assures long cycle lfe
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Batteries Chargers & Inverters Solar Power
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BVFS- Senes (Motive Power} | 12V FS-Seres (Moive Power) |BVFS-Series (Maning)
Senes 4000 Monobloc {Solary | Senes 5000 Dual Container | AGM Series

Rolls Series 5000 Deep Cycle Dual Container Battery Range
Features:

10 year manutaciunng warranty

3200cycles @ 50% depth of discharge

4wit [spemal ofder), Bvolt. 8wt (specidl oider) and 12voll
Dud container - minmal nsk of spilage

indivdual cels can be remaved

High capaciles means fewer batieres o your syslem
Hydro cap ophan avaiabte

The Rofs defietion of a deep cycle baltery s ore that 1S desigred for mamum relabilty
Maximum reiabiily 15 achieved by utiizing beavy posiive and Pegalive plating dense actve
materigl. remforced grid design, premium nsUaton which usualy Includes 2 sk wioven
glass mat. cel pretector, rubber conlainer  heavy mlercel comneclions and on larges
panenes multi-cell constroction

15 M L £50 1
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Rolls 4C517P Deep Cycle Battery
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Cyce Battery
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Rolls 4K5257 Deep Cycle Battery

Prize £1.11216

4v 1350ah Senes 5000 Deep INC.VAT
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Rolis 4KS21P Deep Cycle Battery
4y 1104ah Senes 5000 Deep g ;30\?:?
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Charger Conteoller / Regulators
 utJSnd

J, utTsnds OutBack MPPT Charge Controlier
MPPT Charge Controlier r

The QutBack MX60 Maximum Power Point Tracking (MPPT) charge controller
enables your PV system to achieve its highest possible performance. Rated for up to
60 amps of DC output current, the MX60 can be used with battery systems from 12
0 60 VDC with PV open circuit voltage & high as 140 VOC The MX60's set points are
fully adjustable to allow use with virtually any battery type, chemistry and charging
profile. The MX60 allows you t© use a higher output voltage PV array with a lower
voltage battery. This reduces wire size and power loss from the PV amay 1o the
battery / inverter location and can maximize the performance of your PV system,

The MX60 comes standard with an easy o use and understand display of the PV
system’s performance. The four line, 80 character, back-ft LD display & also used for
programming and monitoring of the system’s operation, including built-in data
logging with 64 days of memory.

The MX60 can also be connected 1 the OutBack MATE systemn controller and
display to allow monitoring of up to eight MX60 controllers fram a lecation up ©
1000 feet away, The MATE also includes an opto-isolated RS232 port for connection
10 aPC for data logging and systermn monitaring. See page @ for mere information
on the MATE. _

MX60

D e SRREENT LN T ’ LRSI

'Part Number ' 55295

|Price ! $649.00

IO@ur_E_urre__nr_ﬁ_aﬁng_ I : 80D Amps DC Maximum &t 12, 24, or 48 VDC

(Nominal Barrery Violtage 12 24 32 36, 48 54 or r 60 VDC

PV Maimunm t Open Circuif Viotage |~ 140VDC

|Srandby Power Consumption /7 ~ Less than 1 Watt typical

Chargfng Regulation Methods | Five Stage: Bulk, Absorption, Float, Silent, Equalization
Charging Regufanon Sel‘ Poml‘s K= 13-80VRC N
fEEJaﬁza_tron Violtage Adjustable 1.0 to 5.0 VDC above Bulk Setpoint =
|T=mperature compensation : Programmable slope -2.0mV/oC/Cell to -5.0mV/oC/Cell

'Vofrage Step-Down Capability I Can change a 12 or 24 VDC battery from a 48V nornmal PV array
[Power. Conversion Eff:c:fency P " 99.1%@40A, 97.3% @B0A

h_');gna' Display | 4lne 80 character backlit LCD Display
\Remote Interface - | RJ45 Modular Connector CAT 5 Cable 8 wire
Operating T T=mperafure Range | 40 1o 60 «C Power derated above 25 <C .
Environmental Rating T — ~ Indoor Type 1 il
|Conduit Knockouts =, | Tiwo 3/4 -1 on the back; One 17-1 1/2” on each side; Two 1" 1/2” on the botiorm
'W.arrann/ Two years parts and labor/ optional extended warranty
|Dimensions (HXVxXD) (in) | Enclosure 14 5 X 575 x 575 ;’Shlpplng Box: 177.75 x 10x7

\Shippirig Wesight (ibs.) - 15.0 :

OutBack Bnarge comrnller nccessnrv

- ] Shlpplng | I
L_' it Welght (Ibs) ]

RTS Outback Remote Temperature Sensor w' 20' cable | 55300 1.0 $29.00
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| DATA SHEET
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Key Features

» Module contains 54 series connected 156x156 mm square
» Polycrystalline silicon solar cells
« Designed fo accommodate remote battery charging or grid
connected application .
« Tolerance of + 3% ensures that you receive the power
that you purchase

 Advanced processing technology and

automated production facilities with high

quality standards

«» Aluminum anodized frame and tempered glass
laminate provides for maximum protection in

rugged applications

« Junction box with “Plug-n-Play” leads provides

ease of instaliation

» Three bypass diodes for additional cell protection

« UL 1703 and IEC 61215 certification

» Limited Peak Power Warranty for 25 years

strical Specifications at STC
Wim?, 25°C, AM15

pical Power 190 W
Htage at Typical 27.0V
wer
irrent & Typical 7.01 A
wer
Jen Circuit Voitage 32.0V
rort Circuit Current 742 A
Mechanical i
Speclfications Metric English T
T et 1 iy
ength 1482 mm 5835 in g
Width 992mm 3906 n 3
Depth 50 197 in il
" s SOLAR POWER INDUSTRIES
Weight 17.9kg 39.55 Ibs 440 JONATHAN WILLEY

SOLAR PONER
7] INDUSTR es
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ECT RO-OPTICAL CHARACTERISTICS

PHOTOVOLTAIC MODULES

= | |
do ,' Type | Model | E?ﬁ”g‘é%'% iEfﬁgglrlmy ' ngﬁvﬁrrv) Vm (V) %= (A) Voc (V) | lsc (A) . Tgfgp’;ﬁfce |
30 | FVG 60156 | FVG 200P -MC 12.20% 870% | 0 | B0 | 697 | 3800 775 | +1-3%
3t | FVGE0-156 | FVG 2059 MC| 1250% wos% | 26 | @2 | 705 | 3s20 | 78 - B
32 | FVGEO-156 | FVG 210P -MC |  1280% 1440% | 210 | 2970 | 710 | 3640 | 786 [ +-3%
B | FVG60-156 | FVG 215P - MC | Ba0% | 1a75% | 21 | 2075 | 725 | 3860 7@ | +-3%
34 | FVGE0-166 | FVG220P MC | 1B40% | 1510% | 220 | 2980 | 739 380 | 800 | - 3%
% | FVG 60- 166 | FVG 225P -MC | 1370% | 1545% | 25 | 3000 | 750 ] 37.00 | 807 2 - Fh
36 | FVG 60- 156 | FVG 230P -MC ‘ 1400% | 1580% | 230 3030 l ?eo_'r ¥ | 814 | +-3%
37 | FYGE0-166 | FVG 235P-MC | 14.30% 1615 % 235 3040 | 775 | ¥ | 8 | H-Fk
38 | FVG 60- 156 | FVG 240P -MC | 1460% 1650% 20 | 3050 | 788 | e | 828 'I +3%

nd Connectlon

'lﬁ'd}-ycrystalt[ne' sihcon_-: & n Eries__

|

|
Serles Fuse 2 _ - = o= A
i emperature _éoerﬁcle T = > | -045%°C = oy |
Terpge_rature Coefficient k; = -.i o 035 %G \ - ) |
emperalure Coefﬁment | B LS %rC
Condition STCAM=15 1000W/m? Cel Temperature 25°C H
T ' . A | T a7+ 2 B
System Voltage (VDC) —__ ey 1000 g R
atng Temperature / Storage . Temperature | . D -40~+85°C |
sciric lnsulai:on Voiage | 3000 VCD max

FVG 60 CELLS- POLYCRYSTALLINE

Y

e

Vonaqﬂ 'l

WARRANTY

ZARS LIMITED ON PV MODULES AND 25 YEARS LTD ON POWER OUTPUT
power output values shall be those measured under FVG Energy standard

isuremnent conditions as follows: .

ight spectrum of AM 1.5;

rradiation of 1,000W per m?

 cefl temperalure of 25°C.

more information ask your local dealer
w.ivgenergy.com) for the ful document of Warranty.

JUNCTION BOX

=

or FVG Energy directy

Junction box with cables
| and waterproof

connectors.

With & bypass diodes.

Cable length cm 90.

Line 3 type connectors.

DIMENSIONS AND PACKING

g9l

1850

L

Module Dimensions: mm 1650 x 990 x 35
Module Net Weight: kg 2150

Carton Dimensions: about cm 172 x 108 x h8
Pzllet Dimensions: about cm 176 x 109 xh180
Pallet Net Weight: kg 900

1 carton = 2 modules

1 pallet = 20 cartons = 40 modules

Container Loading Capacity
20ft: 240 Pcs B pallets)
40ft: 480 Pcs (12 pallets)
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Kyocera's advanced cel processing technology and automated
production facilities have produced a muiti-crystal solar cel
with an efficiency of over 15%. Al modules are constructed
using a tempered glass front, EVA pottant and a PVF backing to
provide maximum protection from the most severe

environmental conditions, The
entire laminate & framed i a
heavy duty anodized
aluminum frame to provide
structural strength and ease of
installation. Because Kyocera
modules are so efficient less
space is required than other
solar maodules of equal output.
This translates to both more
wattage per square foot and

lower mounting structure cost,

Features

|
l
!
|
|
1

KC190GT

T A, TR A TWER M S BT T il

= KCe5T-KC190T modules have a +10/-5% power
tolerance, KC40T-50T: +15/-5%

« UL listed

+ Low iron, tempered glass, EVA encapsulant

and anodized aluminum frame construction

« 25 year output warranty on KC Series modules
« Weather resistant junction box (KC40T-KCi25TM) or
multi-contact connectors (KC125GT, 170GT, &

R i S
:i:ﬁfmmlmﬂ!%ﬁﬁ::
S Iwﬁimw

iﬂhlﬁz—&w“ =g

s e o e i

! ‘“%Emm %
!
KC Module Family

lity Assurance

Kyocera multi-crystal photovoltaic modules exceed
government specifications for the following tests:

« Thermal cycling test

« Thermal shock test

- Thermal/Freezing and high humidity cycling test

» Electrical insclation test

- Hail impact test

- Mechanical, wind and twist oading test

190GT) - Salt mist test
- Light and water exposure test
- Field exposure test
— : , = =
| SRR Y ! [ l i ‘LIRS e 5L BN
e e o S PP {. PR ety {5 sl e s v
Part Number | 19002 | 117002 | 112502 | 112512 | 85.. | 1 06511 | 105511 104011
Rated Power (Watts) | 190.0 170.0 | 1250 | 1250 | 850 | 650 | 550 | 400
Series F Fusmg (Amps) - BEE T _ 1.0 | 18 T A0~ l 1.0 i._ 60 ]I 60 | 60
Gurent at Max Poveer (Anp) 728 | 7er | 720 | 720 |_4.7? j a4 | 308 2.04
Votage at Max. Power (Volts) 261 | 234 17.4 7.4 17.9 17.9 178 | 179
Short Cirait Cument (Amps) 808 | 803 | B0 | 80 | 51 | 367 | 335 | 243
c:penc;mwu:agem "825 | eap | _@1.7 \N\_2ls | 218 | 218 | 218 | 218
\Length (Inches) 562 508 56.0 560 | 395 | 296 252 20.7
' |Width (Inches) L= 2ag 390 | 257 | 257 | 257 | 257 | 257 | 257
;EepzhE‘ ﬁ.ar__m (m'ches_)_ _' 1.4 : 14 |_ 1.4; ‘_ 14 __ 1._4t |'_ 1.4 4_ 1_&_ 14
\Depth incuding j-box 1.4 14 | 14 | 22 22 2.1 21 | 24
{Shipping Weight (ibs) 407 | 353 | 230 330 !

All specification ar 25°C. cell temperature, 1.5 AM and 1000W/m?. Wattage ratings are + 10% or — 5% (KC40T +/- 59%).
KC'T” and "TM" modules have a conduit ready junction box. *GT” modules have multi-contact connectors.
See Appendix A for module dimensions and shipping information.

Solar Eectric Modules L]
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