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About EXASUN

EXASUN B.V. is an inndvat Dutch company focused on theresearch, development, and
manufacturing of buildingntegrated photovoltaic (BIPV) modul&¥e usehighefficiencymono-c Si PERC
solar cellsinnovative colouringprocessesand a glasgglass moduleconstruction Thiscombination of
technologiesallows EXASUN toontinuously improve andevelopBIPV modules with long operating life
fire safe with excellent aestheticandeasybuilding integation for truly buildingintegratedphotovoltaic
roofing systems.

X-Roof Series

The XRoof BIPV Systemis a fully buildingntegrated PV systenthat employssmall solar panels
designedwith 36 haltcut solar cells The XRoof module alsoreferred to as X-Roof acts both asan
eledrical generator and asa building construction elementThe resultis a beautiful waterproof, fire
tested andwind/snow load resistaninodulewith wide warranty coveragéelhe fact that the XRoofis a
fully integratedmodulecompletelyavoids the needb useconventional ceramic tileghis not only results
in 40% to 60% lowearea densitykg/m?), relative to conventionateramictiles, but allowsto alsoreduce
the installation timeand coss. The X-Roof is available irblackand will be available inerracotta colour

version

As with conventional roofing systentbBe recommendedolerancesand limitsfor the primary roofing
substructure must befollowed to ensurethe smooth installation andhe integrity of the BIPV moduls
and BIPVroofing system.


mailto:sales@exasun.com
http://www.exasun.com/

Mission
EXASUNs committed to beomea leading company on BIPV technolaputionsby acceleraing
sustainable developmenthrough innovation EXASUN achieve this through continuous close

collaboratons with installers, architectsresearchinstitutes, certifyingbodiesand other main players in
the PV industry.

Disclaimerof Liability

At EXASUNas a BIPVphotovoltaic module manufacturerwe strive to inform and instructour
collaboraprs to the bestof our knowledgeHowever, the installation techniquebandling,correct PV
system dimensioningntegrationand correctuse of theseBIPV modulgare beyond EXASWNeontrol.
Therefore EXASUN does not assume any liability andésponsibilityfor the loss,damage,direct or
indirecthazardg¢o human or animalsor expenssresulting from improper installation, handlingttempt
to reverse engineemisuse or folanyclaimthat resulied due tofailing toadoptthe requiredlocal codes,
guidelines,and normsfor PV technologyAny attempt tomodify, refit parts, reverse engineegsigrs of
mishandlingactof negligenceor of acting inbad faithwill void themodulewarranty.

~

I & LJ NI dicy ® cant{hnjobs énprove its products and adjusttistomemeeds EXASUN
reserves the right to make changes to the product, specificatiorenuals,or technical datasheets
without prior notice.

Guidelntended Use

This installation guide is intended for th€Roof product FAMILYMODEE XR036HL11BKB. The
guidelines and recommendations herein presented are intended folEin®pean photovoltaicnarket
regarding electrical safety and basic building code requireméasapplicationsr markets not explicitly
covered in this guide, please cont&ct ! { |sdleQ a



1. General Information )l

1.1 Introduction

This document has been prepared by 1

EXASUB.V.andis based on themarking and
documentation requirements for photovoltaic
modules acording to IEC617301:2016 and
NENEN50380:2016 standaras. It contains

information regardingthe safe handling and q

installation of EXASUWNABIPV glass/glass
photovoltaicmodules This guidewas thought

for certified or qualifiedprofessionas with the
expertise necessanto perform installationor
maintenance a PV systems built with T
EXASUSBIPVimodules.

Installers must read andinderstand the
suggested guidelines beforgtarting any task
related to installation, operation, and
maintenance (O&MB Yy @2 f @A y Zolad -
modules.Theinstallation should follow all the
safety recommendations in this guide as well
local,national,and European directives related
to the photovoltaic industry and necessary T
infrastructureusedfor installation O&M.

2. SafeHandling and Installation

A

WARNINGAII the handling and installatior q
of the produckin guestion must be done by

gualified personnel only Always ensure

extreme safety precautions

1
Handling and installation must b
performed according tmational local,and
Europearguidelines and norms. q
2.1 WorkplaceSafety Rules
1 Wear protective safety clothing, namely: q
work cloting (that do not limit
movement) nonslip shoes, insulating

gloves and helmet.

1 Do not wear metalligewellery or other
personal itemsthat may cause electrical |
shock while working witthe PV modules.

1 Use only insulated tools that are approved
for workingon electrical installations.

Make surehat there isalwaysat leasttwo
peopleworkingtogether.

Do not work in bad weathePV modules
may be blowrawaydue to strong winds.

Check scaffolding and laddeasnd ensure
they are safe and workingell.

Do not expose unconnected modules to
rain. Nor workwhile rainingor snowing it
may result inaccidents due tcslippingor
loss of balance

Use only approved equipmertdnnectors,
wiring, ANR dzy RAy 3 X0 Day
not combine third-party modules with
EXASUQN amodules in the same BIPV
system.

1 ‘!T bcglg%ck every module for damage or loose

components. Never install

damaged modules.

faultyor

2.2Module Handling

When unpacking and handling,veays lift
the module. Do not scratch, drop, stand on
or hit the module with sharp tools.

Keepthe modulefront-glassfree ofdirt or
finger marksy wearinggloves

Do not lift or carry the module by the
junction-box (}box)cables.

For temporary repackingalways usesoft
spacers to prevent direct contact of
glass/metal or glasglassparts.

For long storing periods, always take
measures to cover the DC connectdos
prevent dustor water ingress Store the
modulesin acool and dry environment.

Do notuse excessivpressureto force the
module into itsfinal mounting position.

i K&



1 Do not carrythe BIPVodules on the back

or the head.Nor attempt to carry multiple
BIPVimodules simultaneously.

O

3. Electrical Information

3.1 Polarity ofLeads
1 FemaleMC4connector Positive (+)

(Staubli:P\KBT4/xyUR
~58

E
e e
1 Male MC4 connectoNegative ¢)

(Staubli PVKST4/xyUR
~61

ISO 7010 ¢ MO09: Wear protective
gloves that can also protect fror
hazards due to possibkharp edgesn
metal parts.

318.8
|+‘
==

9
)

3.2 }Box Eletrical Ratings
JBox Electrical Ratings ad&EC 62790

Jbox rated input current 21A
Diode technology Schottky
Number of diodes per module 3
Diode max. forward currentgl 35A
Diode max. reverse voltaged)V 45V

3.3 ProtectionAgainst Electrical Shock

i Safety Clasdl protection against electrical

shock accto IEG517301: For applications
where general user acceasd contactwith
insulated live part$s anticipated.

1 SafetyClasdl PV modulegsinglemoduleor
combined)may haveelectrical outputswith

voltage, current and powerat hazardous

levels

1

Clasdl equipment is marked acc. to
IEC604175172 with the following symbol
andmeaning

|:| IEC 6041-5172:Class Il equipment.

3.4 Wiring, Cablesand Connectors

1

«—STOP | —>

Minimum cable diameterof 1x4 mm?
(AWG12). And working temperaturs
of -40°C to+85°C. Use of back coloured
cables with high UWresistance is
recommended

Use DC H1z2& (acc. to EN 50618)
standard DC solar cable intended for the
interconnection of photovoltaic systems /
module arrays. Use appropriate cable
harnessing components to guide and fix the
wiring

To prevent shorcircuit and grounding
problems, cables of opposite polarities
should be laid apart from each othedse
lay-in  lugs or any other grounding
component, Al compatible, to ground the Al
rail and the entire PV system.

While designing the string layout, avoid large
induction loops by routing the return wire
along the string path, minimizing enclosed
surface areaSee the exampkeof good and
bad string layowtin ANNEX A.

Use only safe and certified MC4 original
connectors with IP67 or higher protection
degree.

A

Jbox connectors must be mated with
original MC4 approved connectors.DC

connectors in use are approved adm

IEG62852 and marked with the following
symbol and meaning:

©%

WARNING PV industry demands tha
connector compatibility should only b
accepted for connectors of same tyg
family and manufacturer!

IEC 6041-6070
Do not disconnect under load.

Do not disconnect under load.
——1-1_



3.5 BIPV Module Electrical Ratings
Module FAMILY: »Roof

ELECTRICBATA?3 X-ROORVIODEL
PROPERTIES UNITS XRO36HL11BKE
(BLACK)
Module max. powerRvax) #5%) [W] 111
Opencircuit voltage Yod #1%) V] 252
Shortcircuit current (sg #2%) [A] 5.6
Max. powerpoint voltage Yvep) V] 21
Max. powerpoint current (vep) [A] B3
Max. System DC voltagés(y I\ 1000 vV
Electrical shock protection (Safefyass) [-] Class Il
Max. Overcurrent protection rating [A] 15A
Temperature coefficient for 34( ) [%/°C] -0.251
Temperature coefficient fors(h) [%/°C] +0.048
Temperature coefficient forRx(*) [%/°C] -0.320
Nom.Module Operating Temperature (NMOT) [°C] 32.8
Performance at NMOT (MQT 06.2) W] 83.7
Performance at low irradiance (MQT 07) W] 20.4
Recommended maximum serids (and parallel [-] 31 modules
PV module configuratidn 2 strings

1) Datagiven relative to standard test conditions (STC): 180M?, 25°C, AM 1.5.

2) And based on laboratory tests performed accordim¢E(612152:2016 (MQT 06.1) and IEC 60904d. 3.

3) Environmental temperature range of at lead0°C to +40°C and up to 100&tative humidity as well as rain.

4)  This recommendation is based ogsWith a safety factor of 1.25. Qualified personnel may define their own safety fa
using local expectations for irradiation and temperature. When doing so, ensure the DC string voltage never eycee

3.6 Protective Devices ! The values ofskand Vocmarked onthe BIPV
1 Three photovoltaic bypass diodes are modules should be multiplied by a factor of
employedas protective devices. 1.25to definecomponent ratings, conductor
Bypass replacement or uncovering | current ratings,sizng of controlsand other
® means ofremovingthe potting adhesive Balance of System (Ba&Yivecomponents

or by anyother mears, is not allowed!

NOTE Thesafety factor of 1.25 for d¢and
Isc is recommended given that solar
irradiancemay occasionally be higher than
1000 W/nt. Temperature below 25C may
increaseVoc Qualified personnel may define
their own safety factor based on local

3.7 Altitude of Operation

i The BPV module(design clearances and
creepage distancéssrated to operateat an
altitude up to 2000 [mjacc. IEC 61730 For
applications that requiregreater altitudes
please contacEXASUN & &t f Sa

expectations for irradiation and
3.8 Ratings; Important Note temperature. When doing so, ensure the
1 Under normal conditions, @V module is string voltage of Ysis not exceeded under
likely to experience conditions that produce any circumstances.
current and voltagehigher than the values
reported at standard test condition¢STC) 1 External or any othesource of artificially

concentratedsunlight shall nobe directed
onto the front or backface of the BPV



modules. Doing so mayesult inpermanent
damage andafety risks.

3.9 Cell and Module Interconnection

1

Acording to thelEC 61212:2 norm, cell
interconnection is classified &ase SSeries
connection of all cells in a single strifidhe
36 cells are connected usingthree
substrings, each protected by hypass
diode. A representative electrical schematic
for theseBIPV moduleis givenin ANNEX B
¢ Cell and Module Interconnection

3.10 Earthing and Lightning Protection

f

Good practices structural earthing and
lightning protection systems for buildings
should be adopted acc. to IEC 62305
national,andother relevantBJ directives

Air termination systems for roof structures
(e.g.,peaked roofs) must be usetghtning
protection components must comply with
the EN 50164 local, national and other
relevantnorms

4. Module and Assembly

4.1 Mounting Type

1

Acording tolEC 63094, the BPV nodules
mounting type belongs to

CategoryA: Sloped, roofntegrated not
accessible from within the building.

The allowedminimum and maximum roof
tit angle are 20 and 75, respectively.
Mutual shading of PV module may occur
depending on the geographical latitude and
azimuth of the system.

4.2 ModulePD and MG

1

The wllution degree (PDis 2, which means
that normally, dry, nonconductive pollution
occurs but temporary conductivity aused
by condensation is to be expected.

The material Group (MG) is 1. Crucial solid
insulating materials were tested acc. to
IEC60112 resulting Proof Tracking Index

(PT1)%600 [V].

4.3 Assembly Iformation
1 Assembly instructionand technicatlataare

provided in ANNEX Ato facilitate the
complete and saf@IPV modulassembly.

The manual only coverdasic physical
installation and electrical safety guidelines.
The detailed physical installation will be
covered in a separate manual.

DesignLoad Font 3600 Paand back1600
Pa The test load is therefore set 8100 Pa
and 2400 Pa respectively with the safety
factor of 1.5

However theExasunX-Roof modules have
been designed to withstand the temporary
live load of an adult person (weighing max.
100 kg) during installation or maintenance, it
is strongly recommended not to step on the
modules, or impose mechanical stress, to
prevent damage to ta cells and to reduce
the risk of falling or slippingAt all times
avoid impact with hard and/or sharp objects
of all sizes.

The mounting of theBIPVimodulesrequires
a customized Alrail provided by EXASUN.
The mounting of the Al railon the timber
substructure must be done at minimum,
every 600mm, in the top and bottom
notches on the rail using/ienerberger 4.5 x
45 mm stainless steel (AISI 3049of tile
screws. Re-drill the aluminium rail with 6
mm holesto counter thermal expansion of
the rail In saline environments (within
10km from the coast of a salt water body),
use nonconductive barrier materials like
rubber or neoprene to galvanically separate
the aluminium and stainless steel.

NOTE The effective screvin length, pull-out
and bearing resistancdoadsand safety factors
must be determinedfor each individual case
according to thenaterialsin use(wood density)
plank thickness, angle to wood graitype of
connections thread penetration depthglimatic
region, and othersThe screws useduringtests

8



may notbe the perfect choicdor all situations

Pleaseconsult with EXASUN to select a suitable

fastening screw length and alloy

IMPORTANEXASUNautionsagainsthe use of
roof flashingmaterials prone to release metal
oxidesthat maycause irreversible glass stains

5.BIPV SystenlevelTests

1 The X-Roof BPPV system wassubjected to
wind-uplif resistance weathertightness
(wind-driven rain) and exposure to external
fire testsacmrdingto Dutchnationaland BJ
standarc.

1 The tess were performedwith mounting Al
profiles, the water retaining connecting
strips, and the modules Fitting modules
(Alucobond Plus) weralsousedfor the fire
tests.

6. Certification and Compliance

6.1 Module Qualification
TheBIPV modulsewere subjected toafull
qualification acording ta

IEC 61218:2016/ EN 612151:2016.

IEC 61212:2016/ EN 612182:2016.

IEC 61218-1:2016/ EN 612151-1:2016.

IEC 61730:2016 /EN IEC 61730:2018.

IEC 6173@:2016 / EN IEC 617302018.

IEC 61701:2022EN IEC 61701:202M(6)
DIN EN ISO 1254832(22-03

= =4 4 4 -—a -8 -2

TheX-Roof BIPVsystemwastestedfor:

1 Wind-uplift resistance acc.to NEN EN
14437:2020 Ontw. and NEN 7250:2021.

1 Weathertightness (windlriven rain tests:
Combination A and B) performed atzNEN
2778:2015and CEN/TR 15601:2012.

1 Exposure to external fire tests acdo
NEN6063:2019 and CEN/TS 1187:2012.

1 Extreme mechan# loading54002400 Pa
(Front/Back) accto MST 34 IE 61730
2:2016 EN IEC 5730-2:2016

1 Extremehail test 55 mm diaméer @ 339
m/s. acc.to MQT T IEC 62151:2021 EN
IEC 6215-1:2020

1 Proof Tracking IndexHTl): Solid insulating
materials tested acdo IEC 6012.

The BPV modulemarking fameplate- see
ANNEX Xand documentatiorare written based
on the IEG617301:2016 NENEN 50380 and
the IEG512151:2016 standard

The BIPV module is compliant with:

1 CE MarkProductassessmenin conformity
with the relevant EU harmonized legislation.
And conform the Low Voltage Directive
(LVD) (2014/35/EU) and the norms
abovementioned.

1 Directive (EU) 2018/849 on circular
economy,  end-of-life cycle and
management on waste electrical and
electronic equipment (WEEE).

1 ollection and recycling of Dutch PV
modules through the Stichting Organisatie
Producenenverantwoordelijkheid Ewaste

Nederland(Stichting OPEN

6.2 Relevant Norms

IEC 61218:2016 (as amended): Terrestrial
photovoltaic (PV) modulesDesign qualification
and type approvat Part 1 Test requirements.

IEC 6121R:2016 (as amended): Terrestrial
photovoltaic (PV) modulesDesign qualification
and type approvat Part 2: Test procedures.

IEC 617301:2016 (as amended): Photovoltaic
(PV) module safety qualificationg Part 1:
Requirements for construction.

IEC 617302:2016 (as amended): Photovoltaic
(PV) module safety qualificationg Part 2:
Requirements for testing.

IEC 630921:2020(as amended): Photovoltaics
in buildingsg Part 1: Requirements for building
integrated photovoltaic modules.



https://stichting-open.org/
https://stichting-open.org/
https://stichting-open.org/
https://webstore.iec.ch/publication/24312#additionalinfo
https://webstore.iec.ch/publication/24311
https://webstore.iec.ch/publication/25674
https://webstore.iec.ch/publication/25678
https://www.nen.nl/iec-63092-1-2020-en-276129

IEC 630922:2020(as amended): Photovoltaics
in buildingsc Part 2: Requirements for building
integrated photovoltaic systems.

EN 14437:2020 Ontw. (as amended):
Determination of the uplift resistance of
installed clay or concrete tiles for roofiggroof

system test method.

NEN 7250:2021(as amended): Solar energy
systemsg¢ Integration in roofs and facades
Building aspects.

NEN2778:2015as amended): Moisture control
in buildings.

CEN/TR 15601:2012 (as amended):
Hygrothermal performance of buildings;
Resistance to windriven rain of roof coverings
with discontinuously laid small elementsTest
methods.

NEN 6063:201%as amended)Test method for
external fire exposure to roofs.

CEN/TS 1187:20Xas amended)Test methods
for external fire exposure to roofs.

NENEN 503802017 (as amended) Marking
and documentation  requirements  for
Photovoltaic Modules.

EN 623051:2010 (as amended) Protection
against lightning; Part 1: General principles.

IEC 625611:2017 (as amended) Lightning
protection system components (LPS(Part 1:
Requirements for connection components.

EAD33004601-0602 (2016}, Fastening Screws
for Metal Members and Sheeting.

ANNEX A& Sysem Installation

EXASUSI &-Roof BPV Systemis a watertight
fully buildingintegrated photovoltaic (BIPV)
roofing system.Designedwith only few parts, it
allowsa fast and easynstallation.

The following instructions are to ensure proper
installation of the basic EXASUN-ROOf

components. Please refer taww.exasun.com
for a full installation manual for the physical
installation with tips and CAD details to ensure a
complete and safe mounting of the BHIPV
module.

Mounting Guidelines O&M

1. The installation partsare A) X-Roof BIPV
module, B) fitting panelwith edge profiles
C)mounting rail and Dgonnecting strip

2. Before the BIPV modules can be installed,
the roof needsto be equipped with a
vapourpermeable  watertight roofing
membranesuitable for the use under BIPV
systems. Recommendespecifications are
membrane withmin. flammability classof
B-s1,d0 (EN 13504), workingtemperature
of -40°Cto 90°C, and water tightness class
W1.

First, he 21 mm vertical counterbattens
spacedat a max. 6@ mm must beinstalled
together with other roofing elementssuch
as concealed gutters, dormers, and
chimneys.

o Max. 600 mm

o I

-
« «
Qe

o[t

3. The XRoof mounting rails are then installed
with an interspacing o630 mm
The railsmust be secured at the top and
bottom ridges at everyintersection with the
vertical counter battens by usingtwo 4.5 x

45 mm stainless stee? A Sy SNDH SNH S N 4

tile screws with EPDM rings illustrated in
the nextfigures.
10
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https://www.nen.nl/nen-en-50380-2017-en-238241
https://www.en-standard.eu/iec-62305-1-2010-protection-against-lightning-part-1-general-principles-1/
https://www.en-standard.eu/iec-62561-1-2017-lightning-protection-system-components-lpsc-part-1-requirements-for-connection-components/
https://www.eota.eu/handlers/download.ashx?filename=ead-in-ojeu%2fead-330046-01-0602-ojeu2018-corr2019.pdf
http://www.exasun.com/

5. After having installedll the mounting rails,
the installation of the BIPV module can
proceed This is achievedy tilting the
module and stling it fully upward$etween

4. For the XRoof roofing system to perform the 6 &S yR GKS uppgr221 ¢
correctly, the installation of thetimber or mountingrail. This allows tdock themodule
steelwork substructure must comply with retaining (top) blocks into the hook ofthe
the tolerances and serviceability limits uppermountingrail.

requiredfor roofing systems.
The BIPV modulesupport (bottom) blocks

Deviations from these tolerancesequire arethen mated with thdower mounting rail
rectification to preventadverse effectson by reducing the module tilt angle (while
the roofing system flashing, and/or ensuring the top blockremaininterlocked)
mounting of the BIPV moduleand other towards the lowermounting rail, then, by
roofingcomponents. slidingdown evenlythe whole module

NOTEMinimizeinduction loop enclosedrea by
routing the return wire along the string path. The
figures below illustrate good and bad wire
routing layouts

11



Example of good routindayouts

o
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An example of a Ad routinglayout
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Make surethe bottom bloclsarefully latchedon

the edge of the lowemounting profile Ensure
that the top blocksremaininterlocked with the
upper profile.

)3
ﬁ ®
6. Before proceeding with theositioning of

the adjacent BIPV modulenanterlocklike
connecting strigpart D)mustbe installed.

To mount theconnectingstrip, first, position
the strip against theshort edgeof the BIPV
module. Then, slide it upwards using the
module edge as a guideyntil the two
punchedout protruding flaps clickinto the
screw slot on the base of the upper
mounting rail.Doing so will cause therip to
springload the module (from the back
against theupper rail Do not push the strip
beyond the screw slot as this may cause the
strip to slide out over time.

WARNING The connecting strip(part D) is a
crucial part for the fire safetyand winddriven
rain tests The strip must be part of the BIPV
systemto comply with thetests DO NOT mount
and unmount the connecting strip multiple
times. Doing so maglasticallydeform the strip
The strip may lose the spridgad effectand
causeit to become loos®vertime.

12



Once theconnecting strips in place, connect the
MC4connectorsof neighbouing modules(same
string) before adjustingtheir final position.

of series

WARNING The max number
connectedPV moduls in a single string must
comply withthe recommendecklectrical ratings

as stated in section 3.5 BIPV Module Electrical
Ratings.

Asa truly BIPV systemthe modules actas an
individual construction elementthat can be
easily replaced if needed. There are no
constraints regarding thestarting point or
sequencegor mountingin caseof replacement.

7. For the roofing areas with complex
geometries omwhere afull moduledoes not
fit, EXASUN provides aon-electrically
functionalfitting panel, of matching colour,
accompanied by a sedidhesive edge profile
The fitting panelcan be cutto size and
assembled onsite with other finishing
elements to achievea fuly homogeneous
BIPV roaf

When applying the edge profiles to the fitting

panels, clean the application area of the fitting
panel using isopropyl alcohol (IPA) or rubbing
alcohol. Remove the liner of the tape just before
applying the strip to avoid contaminations.

For a good seal, use the left strip on the left side
of the profile and vice versa.

To avoid buckling of the fitting panel, ensure the
maximum distance between two edge profiles
never exceeds 500 mm. Install an additional
edge profile (left or right) in the middle if

needed.

When installed, fix the fitting panel in place with
a screwin the upper edgehrough the profile
and the fitting panel as an extra safety. The
fitting panels therefore need to be installed from
the bottom row to the top.

Precautions must be taken to protect the PV
system against wildlife, namely:

i Bird screens, guards and barriers designed to
prevent birds or rodents from nesting
underneath the BIPV roofing system.

1 Guards to prevent rodents from chewing the
PV cables outer jacket or any other selid
insulating part.
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Additional Notes

IMPORTANT he installer bears responsibility of
the installation Aways perform a visual
inspection onsite. Ensure that mishandled or
damaged panels are not installed in the BIPV
roofing system.

For outdoor (fully exposed) screws,
selfdrilling screws with a sealing washer and
anti-corrosion material must be selected.
Acording to EAD 3300481-0602 fastening
screws that are partlpr completely exposed to
outdoorsweathermust be of stainless steél 2
corrosion acc. to EN 1ISO 12%Mor protected
against corrosion.

Detailed informationregardingwind, snow;
and other combined actions (loads) on PV
modulesis given irEN 19911-3;

1 The Netherlands, Belgiunand France fall
within the CentreWestclimatic region.

1 Acc. to EN 1991-4, The Netherlands is
divided into three windoad zones (I, Il and
[1l) and subzones (costalnon-urbanized
and urbanized)Besides the PV module dead
load, the builder and instadr mustconsider
these different structural factors

1 Use proper PPE gloves
EN60903 EN 60903Liveworkingg Electrical
insulating gloves.

NOTE Insulating glovesClas®
(VDCX1500 V) must be worn to
prevent and protect against
electrical shock.

Operation and Maintenanc€O&M)

1 If the BIPVimodulesbecome dirtyand the
module can be accessed safely, is
recommended to cleawith water anda
lint-free non-abrasivesoft cloth.

1 When using othercleaning products
ensureits suitabilityfor PV glassAlways

make a pretest in a less visible spot to
check whether it may causkarm or
result in permanent discoloration.

Do not use strong cleaning agsrthat
may chemicallyattack the glass surface
create microcracks on plastic partsr
weakenthe adhesive ofurface mounted
parts.

1 When cleaning snow, especially for
prolongedperiods of snowy weathetit is
recommendedto use a roof rak with a
soft rubber squeegedike head and
telescopic handleHowever, the best way
to remove snow is to let it melt by itself.

1 Always ensure that nartificial or natural
elements obstrucbpening that prevent
the cooling of theBIPV systenty natural
convection. Natural convetion isneeded
to ensure the longerm stability of the
BIPV moduls and to obtain the
maxmum energy Yyield from thePV
system Ensure a welventilated system:
Build a sufficienty ventilated ridge and
roof base.

1 Make surethat condensatewater can
always escapethe roof by gravity
drainage such that the water flow
reaches the external walls of the building

1 Use P\Systemmonitoringtoolsto check
for any possible system faulin case of
electrical or mechanical intervention, the
O&M must be performed by authorized
professionals.

WARNINGAs atruly BIPV systemthe X-Roof
roofing system provideghe primary barrier
against wind and rain. Thereforthe installation
must be performed with the outmost care.
Please refer to the complementary information
available onthe EXASUN websit®ownloads
sectionfor additionaltechnicaldetails on the PV
system installation.
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ANNEXB - Celland Modulelnterconnection

Celllnterconnection According tdEC 61212:2016 the XRoof cell interconnection is classified as
Case SSeriesconnection of all cells in a single strinthe main string hashree substrings(of 12
seriesconnectedcelly eachprotected by a singleypass diode

1 XRoof BIPV moduleFront andback CAD vienot-to-scale)
Module Front Side Module Back Side
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X-RoofModule Interconnection

1 Forseriesconnected PV modulgble voltagesadd up However the currentsdo not addup.
1 Themaxmum voltagefrom 0 seriesconnectedmodulesin asinglestring (& ) cannot
exceedthe system voltagéw ): @ @

1 Thetemperature('Y )-adjusted® ,"O and0  areobtainedas follows:

® "YRO © YYép 1Y Y (1)
"0 "YHRO O Y'Y6p | Y Y )
0 "YRO O  YY6p Y Y ©)

1 The maximum seriesonnected modulesl can be obtained as follows
W p YOw p Of fpmmb (4)
W

0 p o )

TheSFandOj;, valuesin equation (4)ndicatethe safety factorwhich in this case is 1.2&nd
the @ upper tolerance, respectively
For more accurate calculation 6f;  for a specific locationw f  can be obtained by

inserting local minimum temperature in equation (&) (; =& “YHRO
1 Thetemperature-adjusted (Y ) string voltage w and current O must not exceed
the inverter specification.w 0 @ “YHRO

1 TheBIPV systenl mounting rais must be grounded for safety reasons.

WARNINGBIPVsystems for multifamily solar projectaustensure thatthe Al mounting railgand
any eletrical cnnection for that matter) only spanover the roof area corresponding to aingle
family-roof. Thereasoningor theselimitationsare:

o I Prevent acoustic related issues across multifamilysoof

I Prevent islanding, grounding, and protectisafety related issues
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1 XRoof PVSystenm Sring connectionexample {ront view).

17






