HIGH PERFORMANCE
SOLAR MODULES

RELC PEAK
ENERGY

REC Peak Energy Series modules are the
perfect choice for building solar systems
that combine long lasting product quality
with reliable power output. REC
combines high quality design and
manufacturing standards to produce
high-performance solar modules with
uncompromising quality.

ROBUST AND
DURABLE DESIGN

ENERGY PAYBACK OPTIMIZED FORALL
TIME OF ONE YEAR SUNLIGHT CONDITIONS

ENERGIZING LIFE TOGETHER &\ REC
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Measurements inmm. ﬁ
ELECTRICAL DATA @ STC REC235PE REC240PE REC245PE REC250PE REC255PE REC260PE
Nominal Power-P, .. (Wp) 235 240 245 250 255 260
Watt Class Sorting- (W) 0/+5 0/+5 0/+5 0/+5 0/+5 0/+5
Nominal Power Voltage -V, (V) 295 297 30.1 30.2 305 30.7
Nominal Power Current-1,., (A) 8.06 817 8.23 8.30 8.42 8.50
Open Circuit Voltage -V, (V) 36.6 36.8 371 37.4 376 378
Short Circuit Current- .. (A) 8.66 8.75 8.80 8.86 8.95 9.01
Module Efficiency (%) 14.2 14.5 14.8 15.1 15.5 15.8
Analysed data demonstrates that 99.7% of modules produced have current and voltage tolerance of +3% from nominal values.
Values at standard test conditions STC (airmass AM 1.5, irradiance 1000 W/m2, cell temperature 25°C).
At low irradiance of 200 W/m?2 (AM 1.5 and cell temperature 25°C) at least 97% of the STC module efficiency will be achieved.
ELECTRICAL DATA @ NOCT REC235PE REC240PE REC245PE REC250PE REC255PE REC260PE
Nominal Power-P,..(Wp) 179 183 187 189 193 197
Nominal Power Voltage- V., (V) 27.5 27.7 281 283 28.5 29.0
Nominal Power Current-1,.. (A) 6.51 6.58 6.64 6.68 6.77 6.81
Open Circuit Voltage -V, (V) 34.2 34.4 347 35.0 353 35.7
Short Circuit Current- .. (A) 6.96 7.03 7.08 712 7.21 7.24

Nominal operating cell temperature NOCT (800 W/m?, AM 1.5, windspeed 1 m/s, ambient temperature 20°C).
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CERTIFICATION

C€O

IEC61215 &IEC 61730, IEC 62716 (ammonia resistance) &
IEC 61701 (salt mist - severity level 6).

", & RTIFICATE B8A 0044
000025

PV CYCLE

Member of PV Cycle

RECisaleadingglobalproviderofsolarelectricity solutions. Withnearly two decades of expertise, we offer sustainable, high-performing
products, services and investment opportunities for the solar and electronics industries. Together with our partners, we create value by
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WARRANTY

10 year product warranty

25 year linear power output warranty
(max. degressionin performance of 0.7%p.a.)
Seewarranty conditions for further details.

EFFICENCY

YEAR PROBUCT WARRANTY

YEAR LINEAR POWER OUTPUT
WARRANTY

TEMPERATURE RATINGS

Nominal Operating Cell Temperature (NOCT)  45.7°C (+2°C)
Temperature Coefficientof P, ., -0.40%/°C
Temperature Coefficient of V. -0.27 %/°C
Temperature Coefficient of I 0.024%/°C

GENERAL DATA

Cell Type: 60 REC PE multi-crystalline
3 strings of 20 cells with bypass diodes

Glass: 3.2mm solar glass with anti-reflection
surface treatment

Back Sheet: Double layer highly resistant polyester
Frame: Anodized aluminium (silver)
Junction Box: IP67 rated
4mm?2solarcable,0.9m+1.2m

Connectors: MC4 (4 mm?2)
MC4 connectable (4 mm?)

Radox twist lock (4 mm?)

MAXIMUM RATINGS

Operational Temperature: -40...+80°C
Maximum System Voltage: 1000V
Maximum Snow Load: 550kg/m? (5400 Pa)
Maximum Wind Load: 244 kg/m? (2400 Pa)
Max Series Fuse Rating: 25A
Max Reverse Current: 25A

MECHANICAL DATA

RevP-01.2013. Thisdatasheet is EN 50380 compliant

Dimensions: 1665 x 991 x 38 mm
Area: 1.65m?
Weight: 18kg

Note! Specifications subject to change without notice.

REC

providing solutions that better meet the world's growing electricity needs. Our 2,300 employees worldwide generated revenues of more
than NOK 7 billion in 2012, approximately EUR 1billion.

www.recgroup.com



1/2

ENERGIZING LIFE TOGETHER REC

Limited Warranty Certificate for REC Peak Energy Modules'
(valid as of September 1, 2011)

This Limited Warranty covers all modules with the REC Peak Energy name (as defined above) sold after September 1, 2011 and
is valid in allmember states of the European Union, the European Economic Area, countries belonging to the Eastern European
Group?andfurther countries as listed below?.

REC MODULES PTE.LTD. (hereafter the ‘Warrantor' or ‘'REC') issues the following voluntary warranty to the end-user who
purchased the Product in one of the states mentioned above and put the Product into use for the first time (the ‘Original End-
User’). In addition to the rights under this Limited Warranty, the Original End-User may be entitled to statutory warranty rights
under applicable national laws which shall not be affected or limited in any way by this Limited Warranty.

l.  Product Warranty
Subject to the terms and conditions of this Limited Warranty, REC warrants that the Products:

* Arefreefromdefects in material and workmanship for a period of 10 years from the date of purchase by the Original
End-User (not exceeding a maximum period of 10.5 years from the date of production as identified on the Product) (the
‘Warranty Period) if installed and used in accordance with the installation instructions available to download from www.
recgroup.com.

*  Willremain safe and operational if cable and connector plugs are installed professionally and are not permanently
positioned in water; provided however, that damage to the cable caused by abrasion on a rough surface due to insufficient
fixing or to unprotected running of the cable over sharp edges is excluded. Damage caused by animals is also excluded.

*  Willnot experience freezing up of the aluminum frames if installed correctly.
The outer appearance of the Product, including scratches, stains, rust, mould, discoloration and other signs of normal wear and

tear, which occurred after delivery or installation, do not constitute defects, provided the functionality of the Product is not
affected. Glass breakage constitutes a defect only if not caused by any external influence.

If a defect occurs during the Warranty Period affecting the functionality of the Product, REC will, at its sole option:
* Repair the defective Product.

*  Replace the Product with an equivalent product.

» Refundthe current market price of an equivalent product at the time of the claim.

Il. Power Output Warranty

Subject to the terms and conditions of this Limited Warranty, REC warrants that the actual power output of the Product will
reach at least 97% of the nameplate power output specified on the Product during the first year (calculated from the date of
production as identified on the Product). From the second year, the actual power output will decline annually by no more than
0.7% for a period of 24 years, so that by the end of the 25th year, an actual output of at least 80.2% of the nameplate power
out specified on the Product will be achieved.

This Power Output Warranty covers only reduced performance due to natural degradation of the glass, the solar cell, the
embedding foil, the junction box and interconnections under normal use.

If the Product does not reach the warranted power output levels set out above when measured by the Warrantor or by an
independent measuring institute agreed to prior to testing by the Warrantor, under standard test conditions (IEC 61215) and
taking into account a 3% tolerance range, then REC will, at its sole option:

* Repair the Product

*  Replace the Product with an equivalent product or to supply additional modules as necessary to achieve the warranted
percentage of specified power output.

* Refundthe current market price of an equivalent product at the time of the claim

lll. Warranty Conditions, Limitations and Exclusions

1. This Limited Warranty is not transferable by the Original End-User, except to a subsequent owner of the solar power
facility at which the Product was originally installed and remains installed, provided that this solar power facility has not
been altered in any way or moved from the structure or property at which it was originally installed.

1 Excluding modules showing “Q3" as part of the product name.

2 Asdefined by the regional groups of Member States to the United Nations General Assembly (www.un.int).
3 This Limited Warranty also includes the countries of Andorra, Israel, Liechtenstein, Monaco, San Marino, Switzerland, Turkey and the Vatican City.

Rev.H-12.2012
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2. Notification of a warranty claim hereunder must be given without undue delay after detection of the defect and prior to the
expiration of the applicable Warranty Period and in accordance with the procedure as set out in section IV below.

3. Please note that this Limited Warranty does not cover, nor will the Warrantor reimburse, any on-site labor or other
costs incurred in connection with the de-installation or removal of defective Products, transport or the re-installation
of replaced or repaired Products or any components.

4. The Warrantor may use remanufactured or refurbished parts or products when repairing or replacing any Products under
this Limited Warranty. Any exchanged or replaced parts or Products will become the property of REC. The Warranty
Periods set out in sections |. and II. above will not be extended in any way in the event of a replacement or repair of a
Product.

5. This Limited Warranty requires that the Product is installed according to the latest safety, installation and operation
instructions provided by REC and does not apply to damage, malfunction, power output or service failures which have
been caused by: (a) repair, modifications or removal of the Product by someone other than a qualified service technician;
(b) any improper attachment, installation or application of the Product or (c) abuse, misuse, accident, negligent acts, power
failures or surges, lightning, fire, flood, accidental breakage, actions of third parties and other events or accidents outside
REC's reasonable control and/or not arising under normal operating conditions.

6. ThisLimited Warranty is provided voluntarily and free of charge and does not constitute an independent guarantee
promise. Therefore, if any defect materially affects the functionality of the Product or results in a power output below the
warranted levels, the Original End-User's remedies are limited exclusively to the remedies set out under sections |.and Il.
in the warranty cases specified herein. REC assumes no warranties, express or implied, other than the warranties made
herein and specifically disclaims all other warranties, merchantability or fitness for a particular purpose. REC excludes
allliabilities for any special, incidental, consequential or punitive damages from the use or loss of use of the Products to
perform as warranted; including but not limited to damages for loss of power, lost profits or savings nor expenses arising
from third-party claims. This does not apply to the extent the Warrantor is liable under applicable mandatory product
liability laws or in cases of intent or gross negligence on the part of the Warrantor.

7. This Limited Warranty shall be governed by and construed in accordance with the laws of Germany irrespective of its
choice of law principles. The United Nations Convention on Contracts for the International Sale of Goods (1980) shall not
apply to or govern this Limited Warranty or any aspect of any dispute arising there from. REC hereby irrevocably submits
to the jurisdiction of the courts of Germany for the determination of any disputes arising under this Limited Warranty.

IV. Warranty Claim Procedure
Claims under this Limited Warranty must be made by notifying the authorized distributor or seller where the Product was first
purchased. A claim may be registered at:

www.recgroup.com/warranty

For a Warranty Claim to be processed, proof of the original purchase of the Product and any subsequent sales including
transfer of this Warranty need to accompany the claim. The claim must include a description of the alleged defect(s) as
well as the Product’s serial number(s). Prior to returning any Products or components to REC, an RMA (Return Merchandise
Authorization) number is required, which may be obtained by contacting REC via the aforesaid address.

This warranty is valid for Products sold on or after September 1, 2011.

Al
PARARARARAXAY
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PHUTON TEST

REC solar modules shine inreal life A
conditions with best performance . |

in Photon laboratory’s field test 2011.

In the real world, dust, clouds, rain, heat, First place position in 2011
sleet and snow all affect solar module

performance. Designed for maximum Leading position for the

- last 24 months
power output and optimized for all weather -
conditions, REC modules finished first in 6% more power produced ‘.l.
Photon's full-year test. than test average ’

MORE ROBUST ENERGY
POWER W AND PAYBACK
PER M? _ > DURABLE TIME OF

S <A DESIGN ONE YEAR
25-YEAR OPTIMIZED EASY
POWER FORALL T0
OUTPUT SUNLIGHT INSTALL
GUARANTEE CONDITIONS



REAL LIFE, REAL RESULTS

The Photon fleld test helps consumers select the best module supplier based on product
performance in the field. The 2011 results demonstrate the excellent performance of REC

modules and their best-in-class return on investment.

ABOUT THE PHOTON TEST

m The testis conducted by the
B

' independent laboratory of
H].ﬂ’;ﬁ w1  theleadingindustry magazine
i Photon, andis currently the
anmie rberste | mostrecognizedyield
performance test comparing
international module brands over severalyears, during
different seasons and in different light conditions.

Since 2005, Photon Lab has operated an ongoing
test that monitors the energy yield of solar modules
from leadingmanufacturers. This test compares the
energy produced per kilowatt of installed power of
the participating modules, under identical conditions.

Thetestis carried out at afacility in Aachen, Germany.

The testrecords the current-voltage (IV) curve at the
module’s output eliminating the possibility of false
inverter adjustments. The test module’s yield is fed into
the grid viaaninverter. Solar irradiation is recorded along
withweather data such as ambient temperature, wind
speed, precipitation and barometric pressure. All the test
datais collected inone secondintervals and storedin
synchronized and secure databases that allow precise

correlation.

TEST RESULTS

Onaverage, REC modules generated more electricity than 45 other module
brands, producing 6 percent more energy. REC multicrystaline modules
outperformed 45 different types of modules, including thin film and
monocrystaline products. The highest performance ratio of 90.8 percent
andalso the highest yield of 1150.4 kWh/kW were measured for the REC
module. Over the last 24 months, REC modules have maintained a leading
positioninthe Photon Test, ranking second overallin 2010.

Monthly comparison of module performance
Photon test 2011
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Installation of Photon Lab’s outdoor module test. Photo: photon-pictures.com s O
T
REC s aleading vertically integrated player in the solar energy industry. Ranked among the world's largest producers R E C
of polysilicon and wafers for solar applications and arapidly growing manufacturer of solar cells and modules, REC also
engages in project development activities in selected PV segments. Founded inNorway in 1996, REC is an international
solar company, employing about 3,700 people worldwide with revenues of about EUR 1.7 billion in 2011. Please visit
www.recgroup.com to learnmore about REC.
Please visit

www.recgroup.com



SMI-D480W-60

Maximized Energy Harvest

Improved Safety

Increased Lifetime & Reliability

Enhanced Monitoring Capability

Simplified PV Array Design & Installation

Enecsys Ltd

Harston Mill, Royston Rd
Cambridge, CB22 7GG, UK
Tel. +44.1223 792101
Fax.+44.1223 792103

Enecsys Europe GmbH
Louisenstrafte 65

61348 Bad Homburg, Germany
Tel. +49 6172 8552430
Fax.+49 6172 8552440

info@enecsys.com | www.enecsys.com

Enecsys LLC

275 Shoreline Drive, Suite 200
Redwood Shores, CA 94065, USA
Tel. +1 855-ENECSYS

(Toll Free in USA)

Tel. +1650-730-5700

Enecsys develops, manufactures and markets

world leading, highly reliable grid-connected

solar micro inverters and monitoring systems

that offer an outstanding value proposition for

solar PV systems.

Enecsys Taiwan

9F, No.8, Ln. 321, Yangguang St
Neihu District, Taipei City 114
Taiwan (R.O.C.)

Tel. +886-2-2627-6118

Enecsys France
Tel. +33 (0)4 13 68 09 64

72 enec

MICRO INVERTERS



Technical Specification
Input Data (DC)

SMI-D480W-60-(see “ordering information” for region code)

Nominal Input Power
Recommended Input Power (STC)
Maximum DC Voltage

Minimum DC Voltage

MPPT Voltage Range

Maximum Input Current

480W
500W
44V

20V

24V - 35V
22A

Output Data (AC)
Maximum AC Output Power
Nominal AC Output Current
Nominal Output Voltage
Nominal Frequency

Power Factor

Total Harmonic Distortion

450W
1.96A
230V
50Hz
>0.95
<5%

Efficiency

Euro Efficiency

Peak Efficiency

Maximum Night Power Consumption

Mechanical Data

93.5%*
95%
<30mW

Operating Temperature Range
Enclosure Rating

Dimensions (LxHxW)

Weight

Cooling

-40°C to 85°C

IP66

262mm x 160mm x 40mm*?
2.1kg

Natural Convection

Features & Compliance

Safety Class Compliance

EMC (Emission & Immunity) Compliance
Grid Connection Compliance
Communication

Connector

PV Compatiblity

Warranty

Technology

Isolation

Ordering Information

Region code  Region

-AU Australia

-ES Spain

-DE Germany

-FR France

-IT Italy

-UK United Kingdom

www.enecsys.com

CE, pr EN 62109-1, AS/NZS 3100

EN61000-6-3, EN61000-6-1

G83/1-1, VDE 0126-1, VDE 4105, IEC 61727, IEC 62116, AS 4777, RD 1699*3
Zigbee IEEE 802.15.4

MC4 compatible

Compatible with most 60 cell modules

20 Years (at full ambient temperature range)

Thin film capacitors

Galvanic

*1 - Efficiency maintained over full ambient temperature range from -40°C to 85°C and at nominal
output power

*2 - Without the mounting bracket

*3 - In accordance with the Enecsys installation guidelines (please refer to the Enecsys Installation
Manual)

All technical specifications contained within this document are subject to change without prior notice

Version 1.4 DS-D480W-60-060712-UK

(&, enec

MICRO INVERTERS
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MICRO-INVERTERS

Enecsys Micro-Inverter 10 Year Standard Limited
Warranty

Enecsys Ltd. provides a standard limited warranty for Enecsys micro-inverters of 10 years
subject to the terms and conditions herein. This warranty covers defects in workmanship
and materials.

Note that this Limited Warranty is for Enecsys micro-inverters only. Other Enecsys
components such as the Gateway have separate limited warranties not defined herein.

Enecsys micro-inverters are designed to be highly reliable, have a very long life for their
originally intended purpose, able to withstand normal operating conditions and ordinary wear
and tear in compliance with all Enecsys user and installation manuals and instructions.

This warranty is provided to the purchaser of the Enecsys micro-inverters and the warranty
period begins with the date of this sale. The warranty is valid for owners of installed systems
using Enecsys micro-inverters.

During the Warranty Period, Enecsys Ltd. will, at its option, repair or replace defective
Enecsys micro-inverters free of charge, subject to Enecsys’ verification of defect(s) covered
by this Limited Warranty. Enecsys will, at its option, use new and/or reconditioned parts in
repairing or replacing defective micro-inverters.

Enecsys may at its discretion use parts or components of its choosing to repair or replace
the defective micro-inverter as original components may no longer be practically available
and/or new components and/or designs have superseded the defective micro-inverter.

The Enecsys Monitoring capability is provided as a part of this Limited Warranty and
Enecsys authorization by the installation owner to view the performance data of the Enecsys
micro-inverters at the installation site is a required condition of this Limited Warranty. If the
Enecsys monitoring is not installed and available to Enecsys for troubleshooting then this
warranty is limited to 5 years.

Repaired or replaced micro-inverters continue to be warranted for the remaining term of the
original warranty.

This Limited Warranty does include the cost of shipping defective micro-inverters to Enecsys
and the return of repaired or replacement micro-inverters under Enecsys’ instructions and
using a freight carrier of Enecsys’ choosing.

This Limited Warranty does not extend beyond the original cost of the Enecsys micro-
inverter.



Requirements To Obtain Repair Or Replacement Under The Terms And Conditions Of
This Limited Warranty Are:

To obtain repair or replacement service under this Limited Warranty, the customer must
comply with the following policy and procedure:

1. A Return Merchandise Authorization Number (RMA) must be obtained from Enecsys Ltd.
before returning any micro-inverters for repair or replacement.

2. Toissue the RMA, Enecsys requires:

o Proof-of-purchase of the Defective Product from Enecsys

o Model and Serial number of the Defective Product.

o Detailed description of the defect.

o Shipping address for return of the repaired or replacement product

3. All defective micro-inverters authorized for return must be returned in packaging that is
suitably protective of the product.

Exclusions Under This Limited Warranty Are:

1. The costs to analyse and diagnose a micro-inverter failure at the installation are not
covered.

2. Labor costs to un-install defective Enecsys micro-inverters or re-installing repaired or
replaced Enecsys micro-inverters are not covered.

3. Enecsys is not responsible for returned micro-inverters lost, damaged or mishandled in
transit.

4. Micro-inverters that have been misused, neglected, tampered with, altered,
disassembled, modified or otherwise damaged, either internally or externally are not
covered.

5. Micro-inverters that have been improperly installed, operated, handled or used, including
use under conditions for which the product was not designed, operated in any manner
that exceeds its specification, use in an unsuitable environment, or use in a manner
contrary to the Enecsys user and installation manuals or in violation of applicable laws or
regulations are excluded.

6. Micro-inverters that have been subjected to fire, submersion in water, generalized
corrosion, biological infestations, acts of God, or input voltage that creates operating
conditions beyond the maximum or minimum limits listed in the Enecsys micro-inverter



specifications or certification requirements documents, including high input voltage from
generators or lightning strikes are not covered.

7. Micro-inverters that have been subjected to incidental or consequential damage caused
by defects of other components of the solar system are not covered.

8. Micro-inverters where the original identification markings (including trademark or serial
number) have been defaced, altered, or removed.

9. This Limited Warranty does not cover costs related to the removal, installation or
troubleshooting of the customer's electrical systems.

THE LIMITED WARRANTY IS THE SOLE AND EXCLUSIVE WARRANTY GIVEN BY
ENECSYS LIMITED AND, WHERE PERMITTED BY LAW, IS MADE EXPRESSLY IN LIEU
OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, STATUTORY OR OTHERWISE,
INCLUDING, WITHOUT LIMITATION, WARRANTIES OF TITLE, QUALITY,
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-
INFRINGEMENT OR WARRANTIES AS TO THE ACCURACY, SUFFICIENCY OR
SUITABILITY OF ANY TECHNICAL OR OTHER INFORMATION PROVIDED IN MANUALS
OR OTHER DOCUMENTATION. IN NO EVENT WILL ENECSYS LIMITED BE LIABLE FOR
ANY SPECIAL, DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES,
LOSSES, COSTS OR EXPENSES HOWEVER ARISING, WHETHER IN CONTRACT OR
TORT, INCLUDING WITHOUT LIMITATION ANY ECONOMIC LOSSES OF ANY KIND,
ANY LOSS OR DAMAGE TO PROPERTY, OR ANY PERSONAL INJURY.

To the extent any implied warranties are required under applicable law to apply to the
Enecsys Micro-inverter such implied warranties shall be limited in duration to the Warranty
Period, to the extent permitted by applicable law. Some countries, states and provinces do
not allow limitations or exclusions on implied warranties or on the duration of an implied
warranty or on the limitation or exclusion of incidental or consequential damages, so the
above limitation(s) or exclusion(s) may not apply. This Limited Warranty gives the customer
specific legal rights, and the customer may have other rights that may vary by country, state
or province.

Enecsys Limited
Harston Mill, Royston Rd, Cambridge, CB22 7GG, United Kingdom
+44 (0) 1223 792 101 F: +44 (0) 1223 792 103
info@enecsys.com WWW.enecsys.com 3
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SOLAR

PV ALUMINIUM

UNIVERSAL MOUNTING SYSTEM
ITHPIZH /B XE ITEFEZ, AOMA, YNAIOPIA NAPKA

- AMEXH NAPAAOZH

« 10ETHX EITYHXH

« MXTOMNOIHZH TUV

- EYEAIZIATOMNOGETHZHX

« MEIQ>H XPONOY EIKATAZTAZHX

AUSTRIA
HELLAS ROOF SYSTEM
EN ISO 9001:2008

FLAT ROOF
LAND SYSTEM

www.dealsolar.gr e-mail: info@dealsolar.gr
Tel.: +30 23310 77000 Fax: +30 23310 41693
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Flat (Roof and Ground) Mounting Frame 2
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FLAT (ROOF AND GROUND) MOUNTING FRAME 2

All profiles are aluminium and TUV certified. Stainless steel M8 screws with lock nuts are provided. Support feet
can be easily abjusted and aligned independently within 25mm. Mounting frames are congruous to ensure
consistent angles to form one plane surface. Distances between support frames spaced up to 2,8m and
projected profiles up to 0,5m.

KABAAETO TYNOXZ Il -=THPI=H MANEA 2 LANDSCAPE

To kafaAéto sival kataokeuaopuévo €€’ ohokAripou  amd mpo@ih aloupiviou. Ot CUVOECEIC TWV ETTL UEPOUC
TUNMATwy yivovtal pe Bideg INOX M8 kat pe mafiudadia acpaleiac. Ta méApata otnpiéng avtopuBuilovtal
ave€dpTnTa 10 éva pPE TO ANNO Kat €xouv emimAéov puBuion kab' UPog 0,025m, yia va euBuypappifovtal pe
peyalUTePn €ukoAia. MmmopoUv va cuvepyaoTtoUv pe Ta umolotrma KaBahéta, S16TL ival KaTaoKevaopéva
Ue TNV (610 ywvia yia va amoteAéoouv OAa pia em@Aaveld. Ot amooTAoelg HeTall Twv KaBarétwy dev Tpémel va
untepfaivouv ta 2,8 péTpa Kat ol mpdBoAot Twv TPo@il va pnv Eemepvolyv 0,50m.

MPOXOXH: Katd tnv tomoBétnon Kal eykatactaon Twv KaBalétwv Ba mpémel va AngBei umdyn o mivakag
avtiotaongTwy KABaAéTwy og avePOTTIEDELS, KaTd Teploxéc. O mivakag Bpioketal otn oeAida 14 Kat KATASEIKVU-
€L Ta avTifapa mou mpénel va xpnotpomoinBouv. Na  va e§ac@alicovpe ta anodektd enimeda avioxng, emPBai-
AETAL N XPNOLUOTIOINON TWV XNUIKWV TTApEUBUOHATWY 0 Swua 1 avTioTolxa avTiBapa Tolpévtou, o€ aypo.



CUSTOMER WARRANTY DOCUMENT

PV ALUMINIUM MOUNTING SYSTEM

H etaipeia DEAL, AEAABEPIAHY & 2IA O.E,MPOIONTAAAQYMINIOY, MEZH
BEPOIAZ, TK 59100 6¢tel uynAég atTAITACEIS yIA TNV TTOIOTNTA TWV TTPOIOVTWY
TNG, TA OTTOIA KATAOKEUACOVTAI KAl TTIOTOTTOIOUVTAI CUM@WVA PE TA TTOIOTIKA TTPOTUTIA,
TToU TTPORAETTOVTOI OTOUG EUupwKwdikeg 1 & 9. 210 TTAQicIo auTd n €Taipeia gival o€
Béon va gyyunBei Ta €ENG :

§1. Amédoon Twv CUCTNUATWY OTAPIENG OTO TTAAICIO TNG EyyUnong

(1) O Bdoeig Zmpigng kal 1o ZuoTthpata  ZTAPIENG PWTOROATAIKWY
MAQIciwVv TTOU aTTaPIBPOUVTAl KATWTEPW Eival APIOTNG TTOIOTNTAG, EAEUBEPQ ATTO ATTO
OTTOIOBNTTOTE ATEAEIO KATAOKEUNG Kal TTAPEXOVTAI TOUAAXIOTOV yia 20€TA Xpron, Xwpig
va Trapoucidoouv TTPORANUa didBpwong, alloiwong, Bpauong r Kal o&eidwong.
Ta rpoidvTa auTd gival:

a. H BAXH XTHPI=HZ TYIOZ I, TYNOZX Il, TYNOZX Ill, TYNOZ
IV KAI BAZH AAMAPINOZKETHZ.

B. TA ZYZTHMATA ZTHPI=ZHZ TYNOZXZ I, TYMNOZ Il TYTOX
[l ka1 TYNOZ IV.

(2) H Trapammdvw eyyunon Oe&v KOAUTITEI  TTEPITITWOEIS OTIG OTTOIEG
evToTTiCOoVTal ATEAEIEG KA TTPORBANUATA OTO TTPOIOV, TA OTTOIA TIPOEKUYAV ETTEIDN

. Agv ouvapuoAoynionke oUuQWVa ME TIG
odnyieg  ouvappoAdynong Kal TOUuG  €QAPUOOCIPNOUG  TEXVIKOUG  KAVOVEG
Kl TOUG KAVOVIOUOUG.

. Agv €xel ouvappoAoynBei atrd KATapPTIOPEVO TTIPOCWTTIKO.

MeTagpépOnke, EYKOTOOTAONKE, OuvVapuUOoAOYrONKE,
eAEYXONKE 1 xPNOILOTTOINONKE, XWPIG TNV THPNON TWV EVOEDEIYUEVWV PMETPWV.

. Aev  xpnoidoTToOINBNKE  OUPQWVO  PE  TIG  TEXVIKEG
TTPOBIAYPAPES KAl XPNOIMOTTOINBNKE avTiBeTa a1Td TOV TTPOOPICOPEVO OKOTTO

NG XpRong.
. Agev atmoBnkeuTnKe KATAAANAQ TTPIV aTTd 1} KATA TN dIGPKEIA

NG @AONG cuvappoAdynong.



. O1 TrapepBdocic r; or aAAay£G OTO TTPOIOV A T ECaPTAUATA
TOU €yIvav Xwpig Tn oa@r ouykatdBeon Tng eTaipeiag DEAL.

. Xpnoiyotroindnke e GAAa e€apTApaTa, Ta oOTroia Ogv
Tpoépxovtal amé Tnv DEAL kai eixav ocav emmakdéAouBo Tn dnuioupyia
TTPORANMATOG.

. ExkTéOnke o0¢ €CaIpeTIKEG TTEPIBAANOVTIKEG ETTIOPACEIG,
(utrepBOAIKA NAEKTPIKA TAON, payvnTika TTedia, A TTAPOUOIES TTEPIOTATEIC)

. TéONKe o€ KATOOTACEIG avwTEPAG Biag (TT1.X., aoTPATIEG,
XOAAQ, TTupkayid, BavoaAiouOg KAl QUOIKEG KATOOTPOYEG).

. ‘Eyive  ouvdbuaopog PETAANwY  (TT.X. XOAKOG)  TToUu
TTPOKAAeoav ogeidwon kai didBpwon oto B/D trdaveA.

. To péyeBog QOPTIWV TNG KATAOKEUNG OTEYWV r/Kal TOU
edagpoug dev €xouv PePaiwBei, olUPPWva PE TNV OTTOOEKTH TEXVOAOYiQ
KATAOTAONG KAl TOUG £EQAPHOCIUOUG TEXVIKOUG KAVOVEG KOl TOUG KAVOVIOUOUG.

. Otav n eykaraotacn Tou DwToBoATaikou €ival o€
atroéoTacn ammod TN 6dAacoa piIkpoTEPN TWV 500p.

(3) H eyyunon Oe&v KAAUTITEl OTTOIECONTIOTE AUECEG 1 EUMECES
{Npieg Kal eTTAKOAOUBEG CUVETTEIEG, CUPTTEPIAANBAVOUEVOU TOU TPAUUATIOUOU
TTPOOWTTIKOU 1 TNG ¢nuiag I010KTNCIAG, TO XAUEVO KEPDOG, CnUIA OTn @AUN,
QTTWAEIO OTOIXEIWV, KOOTOUG dIaPrUIong i TTOPAYWYNG, YEVIKWV £5O00WV Kal
ATTWAEIAG TTEAATWY, KABWG ETTIONG KAl dATTAVWY TTOU TTPOKUTITOUV ATTO TIG
OIaKOTTEG ASITOUPYIAG, TIG APAIPETEIG A/KAI TNV ETTAVEYKATAOTAOH 1) TNV €K VEOU
TTPOUNABEI TTPOIOVTWV.

4) Mepimrwon AQWNnG uETPWY gyyunong dev Ba TrpokUyel, atmod
aTéAEIEG ] ATTOKAICEIG OTNV KATACTAON TOU TTPOIOVTOG TTOU OEV €ival UAIKES Kal
a1ro aTéAEIEC 1] ATTOKAICEIG TTOU €ival AOAPAVTEG OE OXEON WE TNV aia i tnv
QVAUEVOUEVN XPrON TOU TTPOIOVTOG.

(5) Ze TepiTITWON TIOU Mia KATAOTACN €yyunong TIPOKUWEL, n
eTaipeiac DEAL Ba TrpayuatoTroIfoel €TMIOKEU TOU €v AOyw UAIKOU, 1 Ba
QVTIKATAOTHOEl TO TIPOIOV HE €va VEO, XWPIG va gival UTTOXPEWPEVN va TO
eykaTaoTnoel n idla 1 va empBapuvBei Ta £€€oda eykaraoTaong. H etaipeia Ba
QTTOKTHOEI TOV TITAO KTHONG O€ KABE aVTIKATEOTNUEVO TTPOIOV. EGv TO €v AOyw
TTpoidv dev KataokeudleTal TTAEov, n eTaipeia DEAL €£xel dikaiwua va TTapéXEl
éva OI0QOPETIKO avaAoyo TTPOIOV (BIAQOPETIKO PEYEDOG, DIAPOPETIKO XPWHA,
SIAQOPETIKA Hop@r r)/Kal dDIaPOPETIKH atTdd0oon K.ATT.).



(6) To ouvoAiké Tedio TG €uBUVNG UTTO TO TTAQICIO TNG TTAPOUCOG
eyyunong vyia TO TIPOIOV A TIG QTEAEIEG KATAOKEUAG TIOU OpPICETal OTNnV
utroevotnTa (1), Treplopifetal oTn TIUR ayopdg ammd Tov TTEAATn TOu
OUYKEKPIPEVOU TTPOIOVTOG.

(7)  Or1 dlopBwoelg oTo TTAAICIO TNG €yyunong Oev ETTIPEPOUV TNV
évapén Vvéwv eyyunTikwv TTEPIOdWY, OUTE Ba ETTEKTEIVOUV TNV €yyuntikA
TTEPIodO.

§ 2. Mlewypa@iko Tedio epapuoyAGg /eyyunTiKN TTEPiIOdOG

(1) H eyyinon 1ox0el yewypa@ikd yia OAEC TIC XWPES TNG
EupwTraikig Evwong.

(2) H eyyunTikn mepiodog yia OAa Ta PeTAAAIKA cuoTaTiKé eivar 20
£Tn.
(3) H eyyunrtikn 1mEPiodog yia utrepiwdn avriotaon OAwv Twv EP-

DM 1} Twv TTAAOTIKWY cuoTaTtikwy givar 20 €1n.

4) H eyyunmiky tepiodog tmou opiletal otnv § 1 utroevotnTa 1
apxicel KATa TNV NUEPOMNVia TNG TTapAdoong TOU TTPOIOVTOG OTOV TTEAATN.

§ 3. NMpoiTroBéceig eyyunong

(1) O meAdTng Ba TPETTEl va dnAwoEl  eyypAPWS OTNV ETAIPEIa
DEAL oT1101€E00ATTOTE TTPOQPAVEIG ATEAEIEG, TO CUVTOPOTEPO dUVATOV ATIO TNV
eM@avion tou TTpoPAAuaTog. O TeAdTNG Ba BewpnBei 0TI £xeI aTTOOUPOET aTTd
TIG A&ILOEIC £YYUNONG Tou, €AV TETOIA €100TTOINCT eV Ba TTapaCXEDEI.

§ 4. Aladikaoigg o€ TeEPITTTWON UTTORBOARG TTapATTOVWYV

(1)  Edv 10 1TpO0idVv TTapOoUcIAlel OTEAEIEG TTOU EUTTITITOUV O€ AUTHV
TNV €yyunon, o TTeEAATNG Ba TTPETTEI AUECWG VO €ABEI O€ €TTAPN UE TNV ETAIPEIA
DEAL oto mA : +30 23310 77000, éxovrag Ol0B£0IUEG TIG AKOAOUBEQ

TTANPOPOPIEG :
. To 6vopa, Tn d1elBuvaon, Tov TaXUOPOMIKO KWAIKA Kal EVa

apiBud TnAepwvou, OTTou Ba UTTOPEI TO TIPOOWTTIKO TNG ETAIPEIAg va
ETTIKOIVWVINOEI UE TOV EVOIAPEPOHEVO.

. Tnv Tepiypagr 1poidévTog, TNV TTapaAdafr] ayopwyv TTou
TTEPIEXEI TV NUEPOMNVia Kal TR S1EUBUVON TOU TTPOUNBEUTH).

. Tnv nuepounvia TnG eykaraotaong, Tn 6€on kal Tn
d1euBbuvon TNG EyKATAOTAONG.

. Mia TTAPNG AioTa Twv ATEAEILV KAl Twv TTPOOBETWYV

TTANPOPOPIWYV TTOU Ba PTTopoucayv va Bondrioouv oTnv avAAucon TnS aTEAEINC.



vV

(2) To Tpoowtikd TG etaipeiag  DEAL Ba evnuepwoel yia
OTToI0dATTOTE TTPOCOETA PriaTa Kal Ba e@odidcel TOV EVOIQPEPOPEVO UE TO
MEMOVWMPEVO apIBUO TTapaTTéVWY. MNMapakaAw TTAPEXETE AUTOV TOV ApPIOUO KaTh
TN OIGPKEID OTTOIOOONTIOTE OUNTNONG OXETIKAG ME TNV ETTECEPyaTia Tou
Béuarod.

(3) Ed&v 1a péAn mpoowTrikoU ¢nTHOOUV va OTAAEl N TEKUnpiwon
ayopwv (1rx atrodeitelg, deATia atmooToAAG) auTéC Ba TTPETTEI va oTaAOUY, €iTeE
TaxudpouIKWG, €ite pe fax otnv akdAoudn dievbuvon:

Eraipeio DEAL, AEAABEPIAHY &X1A O.E, IIPOIONTA AAOYMINIOY,
MEXH BEPOIAX, TK 59100, TO 50, Fax: +30 23310 41693.

4) MapakaAw onueiwoTe OT1, N eTaipeia DEAL dev ptropei va dexTei
TV TTAPAdOCT OTTOIOVONTIOTE UAIKWY, XWPEIG TNV TTPOYEVECTEPN €100TTOINOCN
TNG TOUAGXIOTOV TNAEQWVIKWG.

§ 5 Tehikég diartdgeig

(1) H a&iwon Tou TTEAAGTN KATW 1T AUTHV TNV £yyunon TTEPIOPICETAI
oTnv a1rdédoon £yyunong Tou ammapiBueital otnv § 1.

(2) H eraipgic pag dev Ba eival utreuBuvn yia OTTOIECONTIOTE
KaBuoTepNOoEIC 1 atroTuXia va TrapacyeBei n  amédoon eyyunong Trou
atrapiBueital otnv § 1, €dv ekeivn n KABUOTEPNON 1] ATTOTUYXIA TTPOKAAEITAI ATTO
avwTépa Bia, Tov TTOAEPO, CUVONRKES TTOAEUOU, TNV KOIVWVIKA avaTtapaxr, TIG
QTTEPYIEG, TIC E€MONUIES, TNV TTUPKAYIA, TV TIANUUUPA 1 AAAEC TTAPOUOIES
TTEPIOTACEIG, OI OTTOIEG €ival £Ew aTTd TNV TTEPIOXT EUBUVNG TNG ETAIPEIOG.

Znpeiwon: Auroi o1 6pol TNS Eyyunong 1I0xUouv aveédpTnTa arro 1a VOUIKA Kal
ouuBanka dikaiwuara gyyunong, ta ormroia mmpoBAEmovral amrd 10 vOuo TTEPI
TPOOTACIAS TWV KATAVAAWTWY, QITOTEAOUV € CUUTTARPpWUQ QUTWV.

DEAL
AENABEPIAHS & 21A O.E.
TTPOIONTA AAOYMINIOY
MEZ>H BEPOIAS, TK 59100
THA: +30 23310 77000
FAX: +30 2331041693
e-mail: dealsolar@otenet.gr

www.dealsolar.gr

AEAABEPIAHZ & XIA 0.E/MEXH, BEPOIA/THA:+30 23310-77000/-FAX:+30 23310-41693
TK 59100, TO50, e-mail: dealsolar@otenet.gr - http://www.dealsolar.gr
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FIXED WIRING AND MAINS CABLES

Stranded plain annealed copper conductors, XLPE insulated, PVC bedding,
galvanised steel wire armour, PVC outer sheath. Black. 600/1000 volts grade to
BS5467. Flame propagation to IEC 332 PT1 and BS4066 PT1.

ccc CONDUCTOR STRANDING NO.OF WEIGHT OVERALL GLAND  SINGLE

CODE SIZE (MM?)  (MM) CORES  KG/KM DIAMETER  SIZE CLEAT
(MMm) (MM)
XLPE2X1/5 15 7/0.53 2 305 124 20/16 05
XLPE3X1/5 15 7/0.53 3 338 12.9 20/16 06
XLPE4X1/5 15 7/0.53 4 381 137 205 06
XLPE5X1/5 15 7/0.53 5 426 14.2 205 06
XLPE7X1/5 15 7/0.53 7 488 15.6 205 07
XLPE8X1/5 15 7/0.53 8 501 16.7 20 07
XLPE10X1/5 15 7/0.53 10 777 18.7 20 0.8
XLPE12X1/5 15 7/0.53 12 817 20.1 20 08
XLPE19X1/5 15 7/0.53 19 1225 24.0 25 1.0
XLPE27X1/5 15 7/0.53 27 1553 27.7 32 11
XLPE37X1/5 15 7/0.53 37 1859 30.3 32 12
XLPE48X1/5 15 7/0.53 48 2236 323 32 14
XLPE2X2/5 25 7/0.67 2 352 13.2 205 06
XLPE3X2/5 25 7/0.67 3 397 13.8 20S 06
XLPE4X2/5 25 7/0.67 4 452 14.7 205 06
XLPE5X2/5 25 7/0.67 5 549 163 205 06
XLPE7X2/5 2.5 7/0.67 7 685 17.6 20 07
XLPE10X2/5 25 7/0.67 10 1000 214 25 09
XLPE12X2/5 25 7/0.67 12 910 21.8 25 0.9
XLPE19X2/5 25 7/0.67 19 1500 26.1 25 11
XLPE27X2/5 25 7/0.67 27 1928 303 32 12
XLPE37X2/5 25 7/0.67 37 2360 334 32 14
XLPE48X2/5 2.5 7/0.67 48 3888 38.8 40 16
XLPE2X4 4.0 7/0.85 2 419 143 205 0.6
XLPE3X4 4.0 7/0.85 3 481 14.9 20S 06
XLPE4X4 4.0 7/0.85 4 563 16.2 20 07
XLPESX4 4.0 7/0.85 5 810 18.9 20 0.8
XLPE7X4 4.0 7/0.85 7 912 19.7 20 0.8
XLPE12X4 4.0 7/0.85 12 1400 25.0 25 1.0
XLPE19X4 4.0 7/0.85 19 1852 28.1 32 12
XLPE27X4 4.0 7/0.85 27 2630 35.2 40 14
XLPE2X6 6.0 7/1.04 2 498 15.4 205 07
XLPE3X6 6.0 7/1.04 3 639 17.4 20 07
XLPE4X6 6.0 7/1.04 4 795 183 20 0.8
XLPE5X6 6.0 7/1.04 5 970 205 25 0.8
XLPE7X6 6.0 7/1.04 7 1180 21.9 25 0.9
XLPE2X10 10.0 7/1.35 2 764 17.9 20 0.8
XLPE3X10 10.0 7/1.35 3 908 18.9 25 0.8
XLPE4X10 10.0 7/1.35 4 1064 20.3 25 08
XLPESX10 10.0 7/1.35 5 1150 22,0 25 09
XLPE7X10 10.0 7/1.35 7 1560 25.0 25 1.0
XLPE2X16 16.0 7/1.70 2 900 219 25 09
XLPE3X16 16.0 7/1.70 3 1220 24.4 25 1.0
XLPE4X16 16.0 7/1.70 4 1410 26.3 25 11
XLPESX16 16.0 7/1.70 5 1800 26.0 25 11
XLPE7X16 16.0 7/1.70 7 2237 28.1 32 12
Temperature limits: 5 core and above - 10mm? and
-15 to +90°C. 16mm? - Brown, Black, Grey, Blue,

Bending radius: Green/Yellow

6 x overall diameter. 1.5 & 2.5-2,3,4 core also available in

Core identification: white numbered cores to ESI 09-6

2 core - Brown, Blue. Should not be installed at
3 core - Brown, Black, Grey. temperatures below 0°C.
XLPE INSULATED 4 core - Brown, Black, Grey, Blue.

MAINS AND 5 core and above - up to 6mm? - Current ratings, see page 112.

CONTROL CABLE White with Black numbers.
(1.5MM2 TO 16MM2)

Please note that cleat sizes are intended to be indicative and may vary according to different manufacturers tolerances.



11

FIXED WIRING AND MAINS CABLES

Stranded plain annealed copper conductors, XLPE insulated, PVC bedding,
galvanised steel wire armour, PVC outer sheath. Black. 600/1000 volts grade to
BS5467. Flame propagation to IEC 332 PT1 and BS4066 PT1.

ccc CONDUCTOR STRANDING NO.OF WEIGHT OVERALL GLAND  SINGLE

CODE SIZE (MM?)  (MM) CORES  KG/KM DIAMETER  SIZE CLEAT
(MMm) (MM)

6942X25 25 7/2.14 2 1000 20.4 25 09
6943X25 25 7/2.14 3 1500 23.6 32 1.0
6944X25 25 7/2.14 4 1950 26.1 32 12
6945X25 25 7/2.14 5 2370 31.0 32 12
6942X35 35 7/2.52 2 1490 27.9 32 12
6943X35 35 7/2.52 3 1940 29.6 32 12
6944X35 35 7/2.52 4 2350 321 32 14
6945X35 35 7/2.52 5 3150 35.0 40 14
6942X50 50 19/1.78 2 1750 25.8 32 12
6943X50 50 19/1.78 3 2225 285 32 12
6944X50 50 19/1.78 4 2875 32.0 32 14
6945X50 50 19/1.78 5 4260 40.0 505 16
6942X70 70 19/2.14 2 2300 29.0 32 12
6943X70 70 19/2.14 3 3025 322 32 14
6944X70 70 19/2.14 4 4250 37.7 40 16
6945X70 70 19/2.14 5 5685 43.0 505 18
6942X95 95 19/2.52 2 3100 33.1 40 16
6943X95 95 19/2.52 3 4275 37.0 40 16
6944X95 95 19/2.52 4 5475 417 505 18
6945X95 95 19/2.52 5 7700 52,0 50 R9
6942X120 120 37/2.03 2 3700 36.1 40 16
6943X120 120 37/2.03 3 5250 404 505 18
6944X120 120 37/2.03 4 7175 47.1 50 2.0
6942X150 150 37/2.25 2 4400 393 40 18
6943X150 150 37/2.25 3 6650 455 505 2.0
6944X150 150 37/2.25 4 8475 514 50 R9
6942X185 185 37/2.52 2 5700 44.7 505 2.0
6943X185 185 37/2.52 3 8000 49.8 50 2.0
6944X185 185 37/2.52 4 10350 56.6 635 R10
6942X240 240 61/2.25 2 7100 49.0 50 2.0
6943X240 240 61/2.25 3 10150 55.1 635 R9
6944X240 240 61/2.25 4 13000 63.0 63 R10
6942X300 300 61/2.52 2 8500 535 635 R9
6943X300 300 61/2.52 3 12400 60.2 63 R10
6944X300 300 61/2.52 4 15750 68.8 755 R11
6942X400 400 61/2.85 2 10650 58.0 635 R10
6943X400 400 61/2.85 3 14770 65.8 755 R11
6944X400 400 61/2.85 4 19950 75.4 90 R12

Temperature limits: Should not be installed at

-15 to +90°C. temperatures below 0°C.

Bending radius: Current ratings, see page 112.

8 x overall diameter.

Core identification:

2 core - Brown, Blue.

3 core - Brown, Black, Grey.

4 core - Brown, Black, Grey, Blue.
5 core - Brown, Black, Grey, Blue,
Green/Yellow.

XLPE INSULATED
MAINS CABLE
(25MM2 TO 400MM?2)

Please note that cleat sizes are intended to be indicative and may vary according to different manufacturers tolerances.

$379VD SNIVW ANV DNI¥IM ad3XId



EXZHELLENT SOLAR
ZZ-F (PVF-1 TUV)

VOLTAGE: 0,6/1 kV c.a. - 1,8 kV c.c.

STANDARDS

Specification TUV Pfg 1169
IEC 60332-1 - Flame propagation (single wire)
IEC 60754 — Low corrosivity and acidity of evolved gases

IEC 61034 — Low opacity of evolved fumes

CONSTRUCTION

CONDUCTOR:
Tinned copper, flexible class 5

INSULATION:
Halogen-free thermoset compound

SHEATH:
Halogen-free thermoset compound

APPLICATIONS AND MAIN CHARACTERISTICS

For the connection between PV modules and between PV
modules and inverters (i.e. DC Application).

Low fire hazard cable: flame retardant, halogen free and low
opacity of evolved fumes.

Weather resistant.

Work at extreme ambient temperatures, from -40 °C to +90 °C.
Maximum conductor temperature of 120 °C during 20.000 hours.
Excellent mechanical performance.

Mobile service.

Minimum service life of 25 years.

Current ratings at 60 °C ambient temperature and 120 °C

conductor temperature.

Product certified by TUV - Cert. No. R.60034574.

E3kd

 General Cahle
EEAEAAE




Z2F BVFATOV) 7 General Cable

VOLTAGE: 0,6/1 kV c.a. - 1,8 kV c.c.

1614107 1x2,5 4.8 45 20 41 22.87
1614108 1x4 54 65 22 55 14.18
1614109 1x6 6.1 85 25 70 9.445
1614110 1x10 7.8 140 31 96 5.433
1614111 1x16 8.6 195 35 132 3.455
1614112 1x25 10.3 290 41 176 2.215

1614113 1x35 11.6 390 47 218 1.574



Low Voltage Products

Solar energy
Protecting and isolating PV systems
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Miniature circuit-breakers
S800 PV-S

S800 PV-S miniature circuit-breakers can be used in networks up to
1200 V d.c. (four-pole version). These products and their vast range of
accessories (auxiliary contacts, release coils) can be used to create countless
. . | system configurations. The main features of S800 PV-S circuit-breakers are:
u - interchangeable terminals

| —— ) - fault signalling lever in the central position

- contact status displayed for each individual pole

| i - no restrictions as to polarity or power direction in the wiring

| - use of the rotary door operating handle

| Main technical specifications

™ ! Reference Standards , , IEC EN 60947-2
. . Rated current In VAl 10...80 100, 125
Number of poles H H 2,4
Rated voltage Ue ! ! !
(d.c.) 2 poles*® ! M ! 800 ! 1200
(d.c.) 4 poles* M ! 600 ! 1200
Ultimate rated short-circuit breaking capacity Icu ! ! !
(d.c.) 600/800 V (2 poles) * 'kAL 5 ! 5
(d.c.) 1200 V (4 poles) * ! [KA] ! 5 ! 5
Thermomagnetic release characteristic 1 1 4In<IM<71n
Class of use , , A
Operating temperature L [°C) -25...+60
Mounting 1 i on EN 60715 channel
| I (85 mm) with a quick
i i coupling device
Please refer to wiring diagrams*
2 1 10 | S802PV-S10 | 2CCP842001R1109
2 1 18 | S802PV-S13 | 2CCP842001R1139
2 16 | S802PV-S16 | 2CCP842001R1169
2 1 20 | S802PV-S20 | 2CCP842001R1209
2 1 25 | S802PV-S25 | 2CCP842001R1259
2 1 32 | S802PV-S32 | 2CCP842001R1329
2 1 40 | S802PV-S40 | 2CCP842001R1409
2 1 50 | S802PV-S50 | 2CCP842001R1509
2 | 63 | S802PV-S63 | 2CCP842001R1639
2 1 80 | S802PV-S80 | 2CCP842001R1809
2 1 100 | S802PV-S100 | 2CCP842001R1829
2 1 125 | S802PV-S125 | 2CCP842001R1849
Connection 4 110 | S804PV-S10 | 20CP844001R1109
Photovoltaic panel network : : :
in earth-insulated systems 4 13  S804PV-S13 , 2CCP844001R1139
4 1 16 | S804PV-S16 | 2CCP844001R1169
4 1 20 | S804PV-S20 | 2CCP844001R1209
4 1 25 | S804PV-S25 | 2CCP844001R1259
4 132 | S804PV-S32 | 2CCP844001R1329
4 1 40 | S804PV-S40 | 2CCP844001R1409
4 1 50 | S804PV-S50 | 2CCP844001R1509
4 | 63 | S804PV-S63 | 2CCP844001R1639
4 1 80 | S804PV-S80 | 2CCP844001R1809
4 1 100 1 S804PV-S100 | 2CCP844001R1829
4 1125 | S804PV-S125 1 2CCP844001R1849




Surge arresters for DC
OVR PV

ABB provides a wide range of surge protection devices that have been specifically

-
— = - designed for photovoltaic systems.
L ) L § o ~ 0 ¢ o .
RJ 2 & 8 D) The main features of the OVR PV surge arresters are:
[ . 1 J - built-in thermal protection with 25 A d.c. breaking capacity”
J = :- _— - removable cartridges for easy maintenance with no need to isolate the line
B ? - remote signalling contact for monitoring the operating status (TS versions)
-lia - no subsequent short-circuit current
B LI
Py 2 : = - no risk if the polarity is reversed
r v o r Al B -
g F oy Foy o
~1

Main technical specifications

Electrical specifications

Type of network

photovoltaic systems

Type i | 2
Response time Vo ns] 25
Residual current v [mA] <1
_ _ Protection class 1 1 IP20
| Built-in thermal protection 1 1 self-protected for up
E E to 100 A d.c. short-circuit
EEL H E E current
Back-up protection , '
H current lcc < 100A E E not required
current lcc > 100A E E 10 AgR fuse
L = Mechanical specifications
L/PE terminals ] i
rigid E [mm2] E 25...25
flexible E [mm2] E 2,5...16
Tightening torque L [ L Nm] 2,80
Status indicator i i yes
Remote signal contact , '
Type i | 1 NANC
Minimum rating , , 12Vd.c. - 10mA
Maximum rating , , 250Vac.-1A
Cable section v mm2] 1,5
TS versions ' '
Operating temperature N O -40...+80
F’\cl)?;i:rge protection device installed at points of the network Storage temperature L el ~40...+80
where short circuit current exceeds 25A DC suitable protec- Maximum altitude v mp 2000
tion must be provided Housing material : : PC RAL 7035
UL94 fire resistance , ' VO

Reference standards

IEC 61643-1/ EN 61643-11

| 2CTB803953R5300
1
1
1
1

2.8/1.4 1 OVR PV 40 600 P
2.8/1.4 1 OVR PV 40600 P TS 2CTB803953R5400
oA 3.8 1 OVR PV 40 1000 P 2CTB803953R6400
| 3.8 1 OVR PV 40 1000 P TS | 2CTB803953R6500

13



The OVR T2 protects inverters and installations from over voltages and impulse

. . g currents, such as switching and lighting surges. The device ensures the limitation of
.L .L .* l" 0 over voltage to an acceptable level for the equipment to be protected.
o~ 4 """*O . . . , )
i F - ' ‘—"’-‘- The device ha a remote signal control and removable cartridge for easy maintenance
” t:'t S ? without needing to isolate the line.
: o v
These devices are available with a remote signal control and removable
ol b = > cartridge (...P TS) for easy maintenance without needing to isolate the line.
-
. Yr Tr v f :' Main technical specifications i
A Rated operating voltage , 230V and 400V AC
Poles , 1,2,3,4
Maximum discharge current 1 15, 40, 70kA
Residual current , <1
Voltage protection level 1 1.2...3.8kV
Standards 1 IEC 61643-1
E IEC 61643-11

TT@B+N) 1 25 1 OVRT1 3N 25255 TS | 2CTB815101R0700
TT( +N) | 40 1 OVRT21N40275SP TS | 2CTB803952R0200
TT@+N) 170 ' OVRT23N 70275 SP TS | 2CTB803953R0100
TTA+N) 115 P OVRT2 1IN 15275 P 1 2CTB803952R1200

15



The S200 M protect installations against overload and short circuit, ensuring reliability

e - and safety for operations. They are selectively switchable, even under load, in the
. . event of a fault or for maintenance purposes. The standstill times are minimised thanks
. ] . to the devices’ reclosing capability. These devices offer users confidence thanks to
! their 100% factory testing. The devices, with their wide range of accessories, are
5"'3%3 Hy . » suitable for international use.
7 i 4

The S200 M are known for their ease of maintenance — thanks to a special type of
fastening for easy removal of the device from its present installation. Supply is possible
from above or below, also for busbars. Without busbars, two terminal sections can

be used. The tripping behaviour caters to customer requirements (B, C, D, K, Z
characteristics)

Main technical specifications

Reference Standards IEC 60898, IEC 60947-2
UL 489, UL 1077

Rated operating current v [vde] 0,5...63A

Ultimate short-circuit breaking capacity 6, 10, 25 kA
Rated operating voltage 1-pole 12 ... 230 VAC
2-4 pole 12 ... 400 VAC
10 , ' | S202MC10 | 2CDS272001R0104
16 , | S202MC16 | 2CDS272001R0164
20 , 2 | S202MC20 | 2CDS272001R0204
25 , , | S202MC25 | 2CDS272001R0254
32 , , | S202MC32 | 2CDS272001R0324
10 , ' | S203MC10 | 2CDS273001R0104
16 , | S203MC16 | 2CDS273001R0164
20 1 10kA 3 | S203MC20 | 2CDS273001R0204
25 , | S203MC25 | 2CDS273001R0254
32 , | S203MC32 | 2CDS273001R0324
10 , ' | S204MC10 | 2CDS274001R0104
16 , , | S204MC16 | 2CDS274001R0164
20 ' , 4 | S204MC20 | 2CDS274001R0204
25 , , 1 8204MC25 | 2CDS274001R0254
32 ‘ 1 S204MC32 | 2CDS274001R0324

17
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F200 PV-B

Residual current devices ensure protection of people and installations against fault
current to earth and fire risks. An RCD B type is required on the AC side in case of lack
of electrical separation between the AC and the DC side.

The devices save money and improve global efficiency by using PV connectors without
an internal insulation transformer. The devices, with their wide range of accessories are
suitable for international use.

The RCCBs F202 PV B and F204 B are intended for installation of single and three
phase PV converters. they protect against fire risks and leakage currents.

Main technical specifications

Rated operating current 25, 40, 63, 125A

Rated sensitivity current 30, 300, 500mA

Rated operating voltage 230 ... 400 VAC

Poles 2.4

Type B, B S (selective version)

Reference Standards IEC/EN61008
IEC52423

2 1 40 /300 1 F202-A-40/300mA | 2CSF202121R3400

2 | 63 /300 1 F202-A-63/300mA | 2CSF202121R3630

4 1 40 /300 1 F204-A-40/300mA | 2CSF204121R3400

4 | 63 /300 1 F204-A-63/300mA | 2CSF204121R3630

4 | 63 /300 | F204-B-63/300mA | 2CSF204501R3630




Enclosures
Europa Series

The Europa series wall-mounted consumer units feature IP65 protection which makes
them ideal for installation outdoors. This means that they can be used for making string
boxes on the load side of photovoltaic strings.

The main features of the Europa series wall-mounted consumer units:

- class Il insulation

- manufactured in self-extinguishing thermoplastic material able to withstand
abnormal heat and fire up to 650 °C (glow wire test) in compliance with
IEC 60695-2-11 standards

- installation temperature: -25 °C to +60 °C

- rated insulation voltage: 1000 V a.c.; 1500 V d.c.

- shock resistance: 6 joules (IK 08 degrees)

- pull-out DIN channel holder frame for more convenient bench wiring. Can be
disassembled (and re-assembled by means of a snap-fit mechanism) to make the
individual wires easier to route

- 53, 68 and 75 mm depth switchgear can be installed

- models with 8 or more modules equipped with bi-metal and rigid flanges for easier
insertion of pipes and cables

- consumer units in compliance with IEC 23-48, IEC 23-49 and IEC 60670
standards- IMQ Mark

IP65 consumer unit P/smoke grey 4M 1 140 x 220 x 140 | 12744
IP65 consumer unit P/smoke grey 8M 1 205 x 220 x 140 | 12748
1 IP65 consumer unit P/smoke grey 12M | 275 x 220 x 140 | 12752
. ‘ u IP65 consumer unit P/smoke grey 8M 1 row 1 380 x 220 x 140 1 12758
- IP65 consumer unit P/smoke grey 24M 2 rows | 275 x 370 x 140 | 12754
IP65 consumer unit P/smoke grey 36M 2 rows 1 380 x 370 x 140 1 12755
M12 cable gland with metric pitch 1 00 951 1 Nut for M12 cable gland 1 00 96 1 12x1.5 1 3.5 V7
M16 cable gland with metric pitch 1 00 952 1 Nut for M16 cable gland 1 00 962 1 16x1.5 1 5.5 10
ABB also provides IP65 polycarbonate junction boxes that are perfect for use in
outdoor installations.
The main features of the junction boxes are:
- class Il insulation
- manufactured in self-extinguishing thermoplastic material able to withstand
. G - abnormal heat and fire up to 960 °C (glow wire test) in compliance with
(& IEC 60695-2-11 standards
- installation temperature: -25 °C to +60 °C
- rated insulation voltage: 1000 V a.c.; 1500 V d.c.
- {i - shock resistance: 20 joules (IK 10 degrees)
= “ J‘ & - - junction boxes in compliance with IEC 23-48 and IEC 60670 standards
" - IMQ Mark
1 140 x 220 x 140 1 12804
Box IP65 PC 1 205 x 220 x 140 | 12808
1 275 x 220 x 140 1 12812

22



KOSTAL

Data sheet

PIKO 3.0



Technical data PIKO 3.0

Single-phase feed-in

Transformerless converting
An ergonomically designed casing for easy handling
Broad input voltage range
Integrated switch contact for internal consumption control
Integrated robust electronic DC switch

Integrated data logger and web server for system monitoring
Various communication interfaces integrated as a standard: 2 x Ethernet (integrated switch),

RS485, SO, 4 x analogue inputs (e.g. for ripple control receivers)
Graphic display with 3-button operating concept

Input side (DC)
Inverter type

Max. PV power

Rated input voltage (Upc,)
Max. input voltage (Upcmax)
Min. input voltage (Upcmin)
Start input voltage (Upcstart)
Max. MPP voltage (Umppmax)

Min. MPP voltage with DC rated output
in single-tracker operation (Umppmin)
Min. MPP voltage with DC rated output
in dual-tracker or parallel operation
(UMPPmm)

Max. input current (Ipcmax)

Max. input current with parallel connection
Number of DC inputs
Number of independent MPP trackers

Output side (AC)

Rated output, cos ¢ = 1 (Pac,)
Max. output apparent power
COS @, adj

Max. output voltage (Uacmax)
Min. output voltage (Uacmin)
Rated output current

Max. output current (Iacmax)
Short-circuit current (peak)
Grid connection

Rated frequency (fr)

Setting range of the power factor
COS QAC,r

Max. total harmonic distortion

Device properties

Max. night-time consumption of inverters

Max. night-time consumption of
communication board

Degree of efficiency
Max. efficiency
European efficiency rate

Warranty
Warranty (years)
Warranty extension optional (years)

< <K <K << <

A

kVA

> > > <<

%

%
%

PIKO 3.0
4.3
400
900
160
180
730

270

3
3

264.5

184

13

13.7

26.4

1/N/PE, AC, 230V
50

0,9...1...0,9

0.1
1.6

96.2
95.5

5
10/20

This manual is subject to technical changes and printing errors.
You can find current information at www.kostal-solar-electric.com.

Manufacturer: KOSTAL Industrie Elektrik GmbH, Hagen, Germany

Contact
KOSTAL Solar Electric GmbH

Hanferstr. 6

79108 Freiburg
Germany

Tel. +49 761 477 44 - 100
Fax +49 761 477 44 - 111

www.kostal-solar-electric.com

System data

Topology: Without galvanic separation -
transformerless

Internal protection according to

IEC 60529

Protection class according to IEC 62103
Surge category according to IEC
60664-1 Input side (PV generator)
Surge category according to IEC
60664-1 Output side (grid connection)
Degree of contamination

Environmental category

(outdoor installation)

Environmental category

(interior installation)

UV resistance

Minimum cable cross-section of

AC connecting line

Minimum cable cross-section of 2

DC connecting line mm
Min. fusing on output side

Operator protection

Electronic disconnection device integrated
Height mm
Width mm
Depth mm
Weight kg
Cooling principle - convection

Cooling principle - regulated fans

Max. air throughput m®h
Max. noise emission dBA
Ambient temperature °C
Max. installation altitude above sea level m
Relative humidity (non-condensing) %

Connection technology at input side -
MC 4

Connection technology at output side -
spring-loaded terminal strip

Various interfaces
Ethernet RJ45
RS485

SO

Analogue inputs

1.5

4

B16, C16

RCCM type B 30mA
v

385

500

222

22

v

<33
-20...60
2000
0...95

FNG

Efficiency rate characteristic curves PIKO 3.0

n[%]

97 96,2 % Nmax
96
95
94
93
92
91
90
89
88
87
86
85
84
0% 20% 40% 60% 80%

— Upe, =400V
Uyppmax = 730V
 Uypprmn = 270V
Pac
100% P,

02/2013 - EN - 10077940



% Longlife fested

Selection of Cross-linking Performance
components degree fest surplus of
1.5t0 6.9 Wp

Wherever flexibility is especially sought after, this module is
in top form. With its dimension in a 1:2 ratio, it can always
be optimally arranged in every roof covering and open-field
installation. Our 72-cell module portrays a positive image
with plus tolerances of 1.5 to 6.49 Wp, through exemplary
energy output. This is achieved through high-quality solar
cell with an efficiency up to 18.6 % at the best possible low
light behaviour. A durable plug-in connection guarantees

U eUXOR

the sunshine people

10-year
product guarantee

12-year guarantee for
90 % rated power

25-year guarantee for
80 % rated power

v

‘ Safety provided

Special packing to

avoid micro cracks
inthe cells

il

Impp
sorting

German
warrantor

reliable power contact for every weather. Compatible with
current assembly systems through the torsionally stiff and
corrosion-free hollow-section frame made of anodised
aluminium. Manufactured according to German standards
and under the strict eyes of our engineers, each Luxor
photovoltaic module is marked by a special level of durability
and reliability.

Luxor Solar GmbH | KonigstraBe 26 | 70173 Stuttgart | Germany | T+49.711.88 888-999 | info@luxor-solar.com | www.luxor-solar.com



ECO LINE ecoLine72/185-200w

Monocrystalline module family

Electrical data LX-185M LX-190M LX-195M LX-200M Back view, Front view/ Side view?
Rated power Pmpp [Wp] 185.00 190.00 195.00 200.00 808 aH
Pmpp range 186.50-191.49 191.50-196.49 196.50-201.49 201.50 -206.49 T 1
"Rated current Impp [A] 516 " 5.28 ' 5.33 ' 5.39 S NG i I
Rated voltage Vmpp [V] 3615 3627 3687 3739

.Short—circuit current Isc [A] ‘ .5‘62 ‘ '5.71 ‘ '5.79 ‘ .5‘87 4 o

. Open-circuit voltage Uoc [V] ‘ .43‘58 ‘ '43.81 ‘ '44.04 .44.27 .

.Ef'fioienoy at STC ‘ .14461% ‘ '15AOO% ‘ '1539% ‘ .15.79% g

. Efficiency at 200 W/m? .1 4.21% '1 4.61% '1 5.00% .1 5.39% o
“NOCT[°C] 47 +2°C 47 +2°C 47 £2°C 47:2°C - Q@ “

Specification as per STC (Standard test conditions): irradiance 1000 W/m? | module temperature 25°C | AM=1,5
NOCT (nominal operating cell temperature): irradiance 800 W/m? | wind speed 1m/sec | temperature 20°C | AM=1,5

Limiting values

LX-185M / LX-190M / LX-195M / LX-200M

Max. system voltage [V]
. Max. return current [I]
. Temperature range
. Snow-load zone'

Max. pressure load (static)

Temperature coefficient

1000 V

12A

-40to 85°C
approval up to SLZ 3 (according to DIN 1055)
5400 Pa

LX-185M / LX-190M / LX-195M / LX-200M

.|

A: 4 x drainage 10*10 mm

B: 16 x ventilation aperture 3*7 mm
C: 8 x mounting hole® d = 7 mm

D: 2 x earthing d = 2 mm

. _ o o _ o /o o
.Temperature coefficient [V] | [I] | [P] ) 0.35% /°C | 0.04% /°C | -0.45% /°C Characteristics
|
[A] A
. . 8
Specifications LX-185M / LX-190M / LX-195M / LX-200M 5
B
Number of cells (matrix) 6 x 12, three strings in a row ‘; \
Cell size 125 mm x 125 mm (diagonal: 165 mm) 4 = \\\
B P 3
Module dimensions (L x W x H)? | Weight 1,580 mm x 808 mm x 35 mm | 15.0 kg 2 D \\\
. . o A ‘ )
Front-side glass 3.2 mm hardened solar glass with low iron content 0 \l
: e ) o . . . 0 10 20 30 40 U v
Frame stable, anodised aluminium frame in a hollow-section design
. L A: 1000 W/m? | B: 800 W/m? | C: 600 W/m?
Socket plastic (PPO), IP65, ventilated and strain-relieved
Cable 4 mm?solar cable, cable length 1.0 m v A
Plug-in connection high-quality plug-in system, (IP65) MC4 or equivalent 40 6,0
. o Al 5,9
Hail test (max. hailstorm) @ 45 mm | impact velocity 23 m/s i 58
: . o - . 5,7
. General technical approval ) classified according to DIN EN 13501-5 as B, (i) 56
20 5,5
5,4
Packing LX-185M / LX-190M / LX-195M / LX-200M 10 53
52
Packing unit 28 modules, 2 Impp classes | 28 PU/40' container T 5,1
C . . o 0 5,0
Dimensions (L x W x H) | Weight 168 cmx 110 cmx 105 cm | 496 kg gross 100 200 400 700 1000 W/m’
I ' L . s At:Impp | A2: Vmpp
The specifications and average values can vary slightly. Decisive is the corresponding data of the individual measurement.
Specifications are subject to change without notice. Measurement tolerance: rated power +/- 3%, other values +/- 10%, all
information in this data sheet corresponds to DIN 50380, other information to be found in the installation guidelines.
1 For standing installation
2 Tolerance L/W = +/- 3 mm, H = the dimensions given in the order confirmation will be decisive
3 Location on request -
Guidelines:
2006/95/EG - 2006/95/EC, 89/336/EWG - 89/336/EEC, 93/68/EWG - 93/68/EEC
/Luxor our specialised compan h Uy,
)Y p pany & 0, IEC Q
H a
:2 TOVRReinlaf IEC 61215 c€ o
D00 IEC 61730 LISTEI] 1 g
8I
=
+ CEC California (US) e ]
+ CEC Australia | Reg. No.: Climate Partnero :‘:
\}:3 . S
33012/60039977/60039978 klimaneutral &
FSC edruckt R
Printed on Recystar Polar, RECYCLED ) @
;%Cgc\\ﬂffpapter W‘fihth Paper Zertifikatsnummer: E
certificate an e 778-53212-0511-1068 9
\ J “Blue Angel” eco-label. FSC" Cos9401 www.climatepartner.com i




U eUXOR

the sunshine people

GUARANTEE DECLARATION FOR PHOTOVOLTAIC MODULES

Dear Luxor Solar customer

Luxor Solar GmbH photovoltaic modules are carefully produced and their operational capability is subjected to a thorough final
inspection in order to meet the highest expectations. Should a photovoltaic module, nevertheless exhibit a material and/or
manufacturing defect or a loss of power you have recourse, in addition to any statutory guarantee claims to which you are
entitled against the seller, to Luxor Solar GmbH under this product and performance guarantee under the following conditions.
The guarantee applies to all modules which were sold on from us to a direct buyer (first buyer) from May 2007 onwards.

1. PRODUCT GUARANTEE

Luxor Solar GmbH guarantees that the photovoltaic modules manufactured in its name (from here on referred to as ,product/s"),
are, under normal and correct conditions of use, installation, operation and maintenance, free from material and manufacturing
defects for a period of ten (10) years from the delivery of the product by Luxor Solar GmbH to the first buyer. The product
guarantee relates to the components: frame, glass, cells, cable, connectors, junction box and film, however only in terms of
function. For example, discolorations do not represent faults or defects in the terms of this product guarantee.

Should a product, due to defects affecting one or more components, not meet this impeccable quality, which guarantees the
flawless, technical functionality of the product, Luxor Solar GmbH will, for a period of time of ten (10) years from delivery of the
product by Luxor Solar GmbH to the first buyer, meet its guarantee obligation in a manner of its own chosing by repairing the
product free of charge on site within Europe, exchanging the deficient product (place of fulfilment is the place where Luxor Solar
GmbH has its head office) for a similar fault-free product or by refunding the purchasing price. This maximum amount which shall
be refunded is the sum which Luxor Solar GmbH itself has collected from its first buyer taking an annual write-off of 1/10 (one
tenth) of the original purchase price into account.

2. GUARANTEE AGAINST DEGRADATION OF THE OUTPUT POWER

If (@) within a period of twelve (12) years from the delivery of the product to the first buyer the power is less than 90% of the
specified minimum power at the time of delivery (nominal value in accordance with our product label) or (b) within a period of
twenty-five (25) years from the purchase date by the first buyer the power is less than 80% of the specified minimum power at
the time of delivery (nominal value in accordance with our product label) of the module, Luxor Solar GmbH shall, provided that
Luxor Solar GmbH recognises such a loss of power as being due to a degradation / power loss of the cells, replace the lost
performance at its own discretion through:

+ additional modules or a replacement (place of fulfilment is the place where Luxor Solar GmbH has its head office), or
+ repairing on-site within Europe, or

+ refunding the corresponding fraction of the original purchase price which Luxor Solar GmbH itself has collected from its first
buyer taking into account an annual write-off of 1/12 (one twelfth) of the original purchase price in the case of a degradation
of over 10% within 12 years and 1/25 (one twenty-fifth) in the case of a degradation of over 20% within 25 years.

3. LIMITS / EXCLUSION OF GUARANTEE OBLIGATIONS

The agreed guarantee does not apply to losses of power or defects which have arisen through improper treatment, operating
errors or external forces, or through other effects as cited below:

112



This guarantee does not apply in the following cases, if a defect / loss of power in a module has occurred

+ as a result of construction parts, devices and system components such as diodes, connection cables, inverters etc., that
were connected to the module by persons other than employees or subcontractors of Luxor Solar GmbH or as a result of
other devices or the assembly method of such devices;

+ as a result of unprofessional or defective cabling work, or installation work or handling during such work;
+ on account of a defective design, configuration and/or installation of the system and/or its individual components;

+ as a result of operation under improper environmental conditions or improper methods which diverge from the product
specification, operating instructions or rating-plate details;

+ as a result of improper maintenance and testing, broken glass due to extraneous causes, flying objects or external stress;

+ as a result of influences such as dirt on the front glass, pollution or damage through unusual environmental or weathering
effects, such as smoke, salt (incl. salt contained in the air in coastal regions) or other external influences of this kind;

+ on account of damaging influences through paints or unsuitable cleaning agents applied to the module;
+ on account of use on mobile units such as vehicles, boats etc. unless specifically allowed for this use; or

+ as a result of the forces of nature, force majeure and other unforeseeable circumstances outside of the influence of Luxor
Solar GmbH, for example, earthquakes, storms, volcanic, eruptions, flooding, lightning, snow damage, nuclear events etc.

Luxor Solar GmbH or its authorized representatives reserve the right to verify the relevant circumstances. Any arising expenses
or costs for dismantling, reinstallation, inspection on the part of the customer as well as other indirect costs will not be born by
Luxor Solar GmbH.

Through this guarantee commitment there shall be no further claims or other claims against Luxor Solar GmbH, especially com-
pensation claims related to any loss of profit, loss of use, indirect damages as well as claims to compensation for damages which
have arisen outside of the product.

The performance of guarantee benefits does not extend the period of the guarantee which begins with the delivery of the goods
to the first buyer.

The guarantee benefits are only honoured if notice of the defect / degradation is given in writing immediately after detection
by the buyer to the respective seller / trader or to Luxor Solar GmbH, with the production of the original bill and/or the cash
receipt, the delivery date, module type, and serial number shown, and is then proven via appropriate channels (by an acknow-
ledged test institute / test procedure / expert report). The guarantee will not be valid if the model or serial number of the
module is altered, removed or made illegible. Luxor Solar GmbH accepts no return of modules unless this is requested by Luxor
Solar GmbH themselves.

For the fulfilment of the guarantee commitments and for the purpose of product exchange, Luxor Solar GmbH may deliver ano-
ther model of its own choice (different size, design, colour and/or performance parameters); furthermore no claim shall exist to
the use of new or as good as new products when supplied as replacement products. The exchanged modules shall become the
property of Luxor Solar GmbH. If Luxor Solar GmbH offers guarantee benefits for defective or degraded modules in the form of a
replacement or complementary goods, then this shall not encompass the costs for dismantling/exchanging the products which
form the basis of the complaint, nor transport from our warehouse to the end customer.

Date 15 July 2010

2|2



KACO

new energy.

Data sheet

Powador
3200 | 4200 | 4400
5300 | 5500 | 6600

Less is More: No Transformer, lots of Power.

The Powador 3200 — 6600 transformerless string inverters.

Our Powador 3200 to 6600 transform-
erless single-phase inverters are now
equipped with digital controllers so that
they can be used internationally. The ap-
propriate country settings can easily be
selected on-site; the country-specific set-
tings are stored in the software, so the
inverters can be quickly installed in any
country. Users can also choose a menu
language regardless of the selected
country setting. We have changed the
product names. The maximum PV gener-
ator power for which the particular unit
is optimised can now be read from the
designation. All units operate with a full
bridge without a step-up converter. Four
IGBT power switches reproduce the sine-

shaped voltage curve of the public power
grid employing pulse width modulation.
These are true single-stage, self-commu-
tated units. However, the input voltage
must be greater than the peak line volt-
age for them to be used.

The units are equipped with a wide MPP
range of 350 V to 600 V. The open cir-
cuit voltage is 800 V, which simplifies the
work of installers when laying out sys-
tems. The same is true for the integrated
DC disconnect. Screw terminals make
connecting to the grid easy. The units
contain a single- or three-phase monitor-
ing system conforming to VDEO126-1-1,
including an AC/DC-sensitive residual

current protector. The units can thus be
connected to the grid without any addi-
tional measures, even in installations with
several inverters.

In addition, the units operate using pure-
ly passive noiseless convection cooling.
The heat that is lost is, to a great degree,
dissipated via the heat sink on the rear
of the unit. The rest of the heat is radi-
ated from the surface of the aluminium
housing. No fans, no problems, just long
service life.
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Graphical Display of efficiency

3D efficiency diagram for Powador 6600
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Efficiency characteristic curve for Powador 6600
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