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1 INTRODUCTION FOR USER MANUAL

1.1.1 This Manual applies to the installation, maintenance and use of the framed series solar modules
manufactured by GREEN BRILLIANCE. (hereinafter referred to as “GreenBrilliance Renewable
Energy LLP”). Failure to follow these safety instructions could result in personal injury or property
damage.

1.1.2 Il}gt_allazion :c_l\_gd operation of solar modules require specialized skills, and only professional
péfsd’nnélﬁgh engage in the work. Please read the “Safety and Installation Instructions” carefully
(ﬂbqf:ore usin'g:.anioperating the modules. The installer must inform the end customer (or
‘consumer) qf the above matters accordingly.

B W

1.1.3 ’I‘he téi:sﬂiﬁ"‘l\/fsdule" or “PV Module” in this Manual refers to one or more framed series solar
modules. Please keep this Manual for future reference.

2 DISCLAIMER

2.1.1 GREEN BRILLIANCE p
the customer to follo
module will resultin t

\
\}tl(e r\ights to change this User Manual without prior notice. Failure of

o\

e requ '}em:éht&o lined in this Manual during the installation of the
t.slimited warranty.
. N N Ime— N

N \\ N -
\\_ ——, N

r claimable

2.1.2 Limited warranty stat
requirements of GREEN
instruction.

ofthird partiesthatmayresultfromuse ofthemodule.Nolicenseisgrantedin thisregardswhether
expresslyorimpliedly by Implication orunderany patentrights.

3.1.3 Allinformation given in this manual is based on GreenBrilliance knowledge and experience.
GreenBrilliance reserve the rights to change this manual and module specification without prior notice.
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4 SAFETY PRECAUTIONS

4.1 WARNING

4.1.1

4.1.2

Before installing, wiring, operating, or maintaining GREEN BRILLIANCE modules, you should read
and understand all safety precautions. Direct current (DC) is generated when the battery surface of
the module is exposed to direct sunlight or other light sources, and direct contact with the live
parts of'the module, such as terminals, may result in death of personnel whether connected to the
mb’dule or lpbt

GrkenBrllllan,‘cé PV modules are Application Class-A PV modules, PV modules generate electricity upon
dgréctexpos‘ure tolight, which can produce electrical shock. Use of insulated tools and gloves is
recomqfendea while working with modules in sunlight. No metallic contacts should be on the
human body

4.2 GENERAL SAFETY

4.2.1

4.2.9

All installation work
standards.

gusty winds, wet frosted roof surfaces.

The front surface of the module constructed with tempered glass and hence it should be handledwith
utmostcare.Iftheglassbreaksthenhumancontactwiththesurfacecanlead toelectricshock
particularlywhentheambientconditioniswet.Brokenmodulescannotbe repaired and it should be
disposed of properly.
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4.3 HANDLING SAFETY
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4.3.1 Do NOT stand, walk on or step on the module directly.
4.3.2

4.3.3

4.3.4

4.3.5
installation site, take cgr
.~ before installation. If abt

i, B Any =

system.

Address: Plot No. 1408 GIDC Estate, Waghodia, Vadodara — 391 760 Tel: (02668)-263454 Email: contact@gbreenergy.com
5|Page


mailto:contact@gbreenergy.com

@ UMIG/GBRE/REV.0I
Greemtiilianes | GREENBRILLIANCE RENEWABLE ENERGY LLP oo o1 1 /2030

4.3.9 All electrical connectors should be well protected against corrosion and soiling. Ensure that connectors
are corrosion free, cleaned with absolutely no gaps between the contacts. Gap canresultinto an
Electrical Arcing causing Fire Hazard.

4.3.10 Ensure the polarity ofthe modules or strings are notreversed considering the other modules in the string.

4.3.11 GreenBrilliancemodulesarecertifiedforoperatingininstallationsatvoltagesbelow 1500 Vdc. GREEN
BRILLIANCE- 60 Cell (GB-250-275Wp) and GB-72 Cell (GB-300-325Wp) Modules have 1500 V max system
voltage. Consider this value while designing the power plant considering the temperaturerangesin
thelocation ofpower plant. Mixing of power classesinonestringis notallowedandcanbeharmful.
Dﬁl_pagéofmgvdulesduetothismixingcanleadtoinvalidity of product warranty.

- .

4312 ”Fo,allowforn)ereased outputofamoduleorpanelresultingfromcertainconditionsofuse, the
mstallatlmrfnstructlons foramodule or panel shallinclude the following statement or theunder
normakeondlfions, aphotovoltaicmoduleislikely to experience conditions that producemore

equlvalentcurrentand /orvoltagethanreportedatstandardtestconditions.

4.4 FireSafety

4.4.1 GreenBrilliancePV
certification.Thefirer (kth{noduletsv h\onlywhenmountedlnthemannerspeaﬁedlnthe
mechamcal mountlngl trucfi‘&ns 15t
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5 UNLOAD/TRANSPROTATION/STORAGE

5.1 Precautions and general safety rules:

5.1.1 The modules should be stored in the original package before installation. Protect the package
from damage. Unpack the modules as per the recommended unpacking procedures. The whole
process of unpacking, transport and storing should be handled with care;

5.1.2 Do NOTr‘stand climb, walk or jump on unpacked pallets of modules;

’fk P »v

5.1.3 Before lnstzillatlon, ensure that all modules and electrical contacts are clean and dry;

<] (¢ £
514 Ift he moduué"s are required to be stored temporarily, they should be stored under dry and
vgmﬁlated Cthltlons,

5.1.5 Unpacklng must be carried out by two or more persons at the same time. It is forbidden to pull the
wires or junction boxes of the modules to carry the modules. Handling the modules requires two or
more people with non-glip gloves; do NOT handle the modules in an overhead way or stack the
modules;
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5.1.8 MAKERS ON OUTER PACKAGING

1. Do NOT discard the modules at 2. Modules shallbe kept
will; special recycling is required dry, notexposing to the

rain or moisture

=>4 < 9o
igz - &
= “‘

EU-28 “Y“WEEE
o MoAPLLA T

3. Modules in carton are fragile, 4. The packaging shall be
which shall be handled with care transported upright

——

5. Do NOT step on the packagel ,

6. Theicarton can be recycled

and module A
. AN -
il '-& TErN
iTH. ,_1 . ‘-' ;:l- ‘7(

AN
‘ icked as 8. One module shall be handled by
‘ required, | not exceeding the two persons together

L~
layers and n = 3 means no more
than three layers)
\
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5.1.9 UNLOADING WARNNING

1... Use the correct (as picture) lifting 2. If the condition permits, use a fork lift
fixture to handle, no more than 2 pallets [to remove the module from the truck
for one time lifting. Before lifting, please
confirm whether the tray and the carton
are damaged and the hoisting rope is
firm and solid or not. Before lifting
touchdown, two persons shall support at
two sides of the righting carton gently to
put it on a relatively flat place.
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3.2.5
Cover the module with waterproof cloth to prevent it from moisture

5.1.1p
5.1.11
5.1.1p
5.1.1B
5.1.14
5.1.15 SECONDARY TRANSPORT AND WARNNING
1. Do NOT remove the original 2. The finished package can be

packaging if the modules require transported by land, sea or air.

long-distance transport or long- During transport, make sure that

term storagg. the package is fixed to the

~ shipping platform without

moving.

1
1T

o

|

|
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5. No transport or handling by pedi- 6. No handling the module with
cab as below; rope

£\
7 Y
S
=)

|
g
v
4
'.
~<<» / \ l
<t ¥
- ,.
Ly v
[l s gl
& -
—

A

7'7 0 carrying the modules on the back of one person;
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6 STORAGE

6.1.1

Do NOT expose the modules to rain or moisture. Store the finished product in a ventilated,
waterproof and dry place.

6.1.2 Do NOT remove the original packaging if the module requires long-distance transport or long-term
storage.
6.1.3 Do NOT open the original packaging if modules not going to use for long time.
6.1.4 Openlystored panels or openly stacked panels not acceptable or not covered in warranty
statements.
1. Storage in project site warehouse (moisture <85%, temperature in the range from -20°C to + 50
°C): 60-cell frame module and 72-cell frame module to be stacked separately in two groups
2. Openly stored panels or openly stacked panels not allowed.

I

3. Normal warehouse storage (m0|sture<85% and te perature in rang rom 20°Ct °C): 60-cell
frame module to be stacked no more than three laygers and 72-cell frame 1 to be anA~
two lavers (take 72-cell frame module for example "Z\

_E?I;} cell 72

—
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6.1.5 UNPACKING STEP

1. Before unpacking, please check 2. Crlllt tthe t\_/\éo pa?lﬂ]ngtbelt a'tth
i shorter sides of the tray wi
the prloduct name, .serlal nLrllmber blade or scissors, and unpack
and related suggestions on the A4 the side surface of the

paper. Please read the carton along the vertical
unpacking instructions. direction.

3. After cutting all belts than remove 4. When unpacking on a level
upper cover of packaging box. surface, take out the module
: from one side of package to
the other, and then carry it
with two persons.

S L T

packaging box.
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7. If all the modules are NOT removed after unpacking and some of them are
left in the package, the remaining modules shall be laid flat and
repackaged to prevent from falling down. Must be placed by horizontal.
The stacked number of modules: 60-cell frame modules to be stacked
NOT more than 20 pieces, 72-cell frame modules NOT more than 16
pieces and stacked modules should be covered with corrugated packing.

——

—

\

6.1.6 TAKE GARE OF DEFECTS WHICH MAY TAKE A PLACE WHILE HANDLING PANELS.

o
ommmau i

1. Do not put modules on walls or any other
support.

2. Do not put module on structure poles
support.

-y " i Ll Slfnses
(34 =

4. Do not putimadule oh-each
Af.- Nneet SIUE d
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5. Do not put module on each other as corners 6. Do not put modules on on each other
of frame is touched or contact with glass as corners of frame is touched or
. IR contact with backsheet.

7. Do not put any other load vertically on 8. Do not put any other load vertically on
modules from glass side backsheet side.

- R

9. Do not todch module glass sid
backsheet side with sharp edge
materials.

10. Do not walk on modules.

|
(0
AP ATARAT|
- M =zmoi
! 0 g |
A -
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11. Do not hold panels by junction box wire. 12. Do not remove the junction box cover.
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8 INSTALLATIONENVIRONMENT

8.1 C(Climate Conditions

8.1.1 GreenBrilliance modules are certified forIEC61215 & IEC 61730-1 &Il.In addition to therequired IEC
certification. Stainless steel and aluminium metal direct contact is recommended for seaside
installations to avoid metal corrosion.

8.2 Environment

8.2.1 Amblem\temperature -40°Cto +50°C
R S—— A
R T
8.2.2 OpFratlngtE,mperature -40°Cto +85°C

(. 'P}

8.2.3 Std\r,age telEI) erature:-20°Cto +50°C
‘(.
& R e *’

8.2.4 HumldW < 85RH%
8.2.5 MechanicalloadPressure*:5400Pa(550.50Kg/m2)onthefrontand2400Pa(244.73 Kg/m2) on therear.

8.2.6 NOTE: The mechanicallo Qearing capacity depends upon the Installer’s mounting methods and failure
tofollowtheinstructi ismanualmayresultindifferentcapabilitiestowithstand snow and wind
loads. The system in | l ensure that 1nstallat10n methods used meet these requirements
andanylocalcodesand

Address: Plot No. 1408 GIDC Estate, Waghodia, Vadodara — 391 760 Tel: (02668)-263454 Email: contact@gbreenergy.com

17 |Page


mailto:contact@gbreenergy.com

@ UMIG/GBRE/REV.0I
Greemtiilianes | GREENBRILLIANCE RENEWABLE ENERGY LLP oo o1 1 /2030

9 SITESELECTION

9.1.1 PVmodulesshouldbe installed in a place where there is no shading across the location throughout
the year. Shading can be minimized by having the distance between the obstruction and solararray
ismore than thrice the height of obstruction

9.1.2 PVmodulesshouldtypically facesouthinthenorthernhemisphereandnorthinsouthern
hemisphere. GreenBrilliance modules can be mounted either in landscape or portrait orientation
howevertheimpactofdirtshadingthesolarcellscanbeminimizedbyorienting the product inportrait.

9.1.3 Fg'l"'op‘ti}muﬁi—‘énergy production, solar modules should normally be mounted facing the equator at
_an angle to the horizontal plane equivalent to the latitude of the installation. If thePVmoduleisplaced
'atadlfferentangle ororientation,thenitcouldhaveadirectimpact on the generationoutput.

AN Y 4

9.14 Anyslopeoﬂéssthan1:2.4isrequiredtomaintainthefireclassrating;ModulesareClassC Fire Rated.

9.1.5 Avoidusing mounting methods where drainage holes are blocked.

9.1.6 When installing solar npodules on a roof, the roof must be covered with a layer of fireproof
material applicable .class, and adequate ventilation must be ensured between the back sheet
and the installation guifa \\%fe working area also must be left between the edge of the roof and

( rarmy S 3
-
t mist co ‘r0s1on testing of photovoltalc (PV), Green

and DLG Fokus testing for ammonia resistance, Green BrillianceSolar modules can be safely
installed in ammonia-heavy environments, such as farm houses

9.1.10 PVmodulesshouldnotbeinstalledinsuchawayitwillbeimmersedunderwaterunderany
circumstances and should notbealso installed inamovingvehicle / vessel.
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9.2 Tilt ANGLE

9.2.1 The tilt angle measurement of the PV module refers to measuring the angle between the module
and the horizontal ground surface. For different projects there are different mounting angles.
Green BrillianceSolar recommends that the mounting tilt angle should be NOT less than 10°, or in
accordance with local regulations or follow the recommendations of experienced PV module
installers.

9.2.2 The tilt angle of the PV module is measured between the PV module and a horizontal ground
surface.--

9.2.3 Imthe Nort'l;ern Hemisphere, the PV modules should typically face south, and in the Southern
) Hemlsphereythe PV modules should typically face north.

L
9.2.4 A c‘lgarance of atleast 115mm (4.5in) (recommended) is provided between modules frame and the
surfac&of the'wall or roof. If other mounting means are employed this may affect the UL Listing or
the fireclass ratings.

10 INSTALLATION N

O\
10.1.1 GREEN BRILLIANCE \S&rles modules may be mstalled in the following conditions for more
\ ~

10.2.5 Please keep the connector dry and clean during installation to avoid the risk of electric shock. It is
recommended to install it immediately after unpacking.

10.2.6 Due to the risk of electrical shock, do NOT perform any work if the terminals of PV module are wet.
Please install immediately after you unpacking.

10.2.7 The application level of Green Brilliance Solar module is Class A, which can be used in systems
operating at greater than 50 VDC or 240 W, where general contact access is anticipated;
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10.2.8 Keep the PV module packed in the carton until installation.

10.2.9 Please use an opaque material to completely cover the PV module surface during PV module
installation and wiring.

10.2.10 Do NOT unplug the connector if the system circuit is connected to a load.

10.2.11 Do NOT stand on the module glass while installing. There is a risk of injury or electric shock
if glass is broken.

£
10.2.12 ';»#9‘3&(17 work alone (always work as a team of 2 or more people).

10.2.13_ Do l\f T damage the back sheet of PV modules when fastening the PV modules to a support
“’W{gh bolts.
4 N

|

& A 3 ./' &
10.2.14 /4 Do NOT damage the surrounding PV modules or mounting structure when replacing a PV

modul&'

10.2.15 Cables shall be located and secured so that they will not be exposed to direct sunlight after
installation to prevent Qgradation of cables. Low drooping of cables from the terminal box must
be avoided. Low hangi h&:s could cause various problems such as animal biting, electricity

leakage in water, an 3 -
~ \‘\\}\ \\\\-“
10.2.16 Modules with different colour-codesjst
rooftop. 5 R~ =

gld not be installed in one block or the same
> =R
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11 MECHINICAL INSTALLATION, WARNING & MOUNTING METHODS

11.1.1 The connection of the module to the racking system can be created through the mounting holes,
with clamps, or an embedded system on the frame. The modules must be installed according to the
following examples and recommendations. If a different installation method is desired, please
contact Green Brilliance Solar customer service or technical support team for consultation.
Improperly mounted modules maybe damaged. If alternative mounting method is used and not
approved by Trina, the modules will not continue to have a valid warranty.

11.1.2 The mihimum distance between two modules is 10mm (0.4in)
11.1.3_The module fran_;e drain holes cannot be blocked in any situation during installation or use.

11.1.4 Pailels shallhot be subjected to wind or snow loads exceeding the maximum permissible loads,
and shall not be subjected to excessive forces due to the thermal expansion of the support
structures.

L3 . — J
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11.2 Mounting With Frame Bolt Holes

11.2.1 Modules can be attached through the mounting holes on the back frame of the module, by fixing the
module to the support rails with bolts. The mounting details are shown in the following figures.

11.2.2 The frame of each module has 4-@9*14

11.2.3 mm mounting holes, ideally placed to optimize the load handling capability, to secure the modules
to supporting structure.

11.2.4 To maximize mounting longevity, Green Brilliance Solar strongly recommends the use of corrosion
proof (stainless steel) attachment hardware.

11.2.5 Secure the mbdule in each mounting location with an M8 bolt and a flat washer, spring washer and
nut as shown in Figure 1 and tighten to a torque of 16~20 N.m(140-180lbf.in.).

11.2.6 All parts'in contact with the frame should use flat stainless steel washers of minimum 1.8mm
thickness with an outer diameter of 20-24mm (0.79-0.94in).

11.2.7 The bolt should be made of stainless steel or the other anti-corrosion material.

20 22

11.2.7.1.1 Module Bplting Type Installatign Diagram

. ~
- N T A N
=, e TR X

3. Flat Stainless Washer
4, Spring Stainless Washer
5. HEX Stainless Nut
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11.3 Mounting with Clamp Fixing

11.3.1 GreenBrilliance has tested modules with a number of clamps and suggests to use clamps which has an
EPDM or any other insulating washer, mounting bolt of at least M6.

11.3.2 To-fix the modules on the mounting rail, aminimum of 4 clamps need to be fixed.

11.3.3. The clamp must overlap the module frame by at least 7mm (0.28in) but no more than 10mm
(0 39m) :

11.3.4 The clamps shouldnevertouchthe glassand causeanybreakageandalsoclampsshouldnot cause any
shadow effects on the module.

11.3.5 Be sure to avoid shadowing effects from the module clamps.
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Fringe Type Module Installation Diagram Middle Module Installation Diagram
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capabilitiesand mayleadtofailureofanyoverloadsituationwhichmaynotbecovered
underproductwarranty.

Module Type Model Name Length Breath Wise A B
Mounting Hole
Distance
72 Cell Module | GB-300 — 320Wp 1960 940 550 300
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60 Cell Module | GB-250- 270Wp 1640 940 390 140

12 GROUNDING

12.1.1 AllModuleframesand mountingracksmustbeproperlygroundedinaccordance
withrespective national electrical code. The earth grounding connection shall be done
by a qualified electrician. The longersidesoftheModuleframesareequippedwith
predrilledearthingholesintheircentre.These holesshallbeusedonlyforgrounding

,‘;,purposesandnotformountingpurpose.Thegroundingwire must be properly
", . 4fa_s_téi‘1ed to the Module frame to assure good electrical contact. Use the
: i rec’dmmended type or an equivalent connector for this wire.

«'.. \ e

12 1.2 Module framesshouldbeconnectedtoanearthground forsafetyand protectionfrom
_,1":" - hghtnlng A good connection between the grounding hardware is essential for an
" ‘effective ground. The anodizationonaModule frame providesacoatingtominimize
thecorrosionduetoweatherandit acts as a barrier that reduces the effectiveness
of the grounding connection. For an adequate ground, the grounding hardware
should pierce tp-anodization layer. Green Brilliance Modules are provided with
me mustbe used for the purpose.

12.1.3 ng : \: bo! mgtheModuleframe(s) andallmetallic
rcontihfiou ly using a suitable grounding conductor. The
er alloy, orany other material

12.2.3 Grounding wire size (6 to 12 AWG solid bare copper) should be selected and
installed underneath the wire binding bolt.

12.2.4 The wire binding bolt should be tightened to the proper torque of 451bf.in
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Method 1. Tyco grounding bolt

Figure. Method 1 :Tyco grounding bolt
1) Wire bolt and slot

B

A 2) Mounting wash hex nut
g 3) Aluminum frame
4) 0.006 to 0.025in2 cable

5) Hex Nut

1. Slider, 2. Bolt, 3.Base, 4. Nut
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Method 3: ERICO grounding bolt

(==

F.ig'i'ju';e 6. ERICO grounding bolt

g > 1) Machine Bolt A
' 2) Machine Bolt B
3) Belleville washer

4; Flat Washer

~.5) Clearance hole for #10[M5] machine bolt

. 5)- Aluminum frame _
R lachine box hex nut with lock washer

\\- 8)53\\\ lm?flgl?gltl
:—___\- N S
12.2.10 The lug dhould be installed ¢ a surface ghat is larger than the bottom

-

surface of the lug.

12.2.10 The lugs

the grounging ho Sﬁ‘
module. 2 N 7
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13 MODULE WIRING

13.1.1 Allwiringshouldbeperformed,byqualifiedinstallers,inaccordance withthelocal
codesand regulations

13.1.2, Modulescanbeconnectedinseriestoincreasetheoperatingvoltagebypluggingthe
. A p051t5ve plug of one module into the negative socket of the next. Before connecting
‘/ modules always ensure thatthe contacts are corrosion free, clean and dry
B .
P fa} 1.3 PrO(}u'ct can be irreparably damaged if an array string is connected in reverse
A }t =, polarlty to another. Always verify the voltage and polarity of each individual string
» -before making a parallel connection. If you measure a reversed polarity or a
" difference of more than 10 V between strings then check the string configuration
before making the connection. Module wiring should be performed by professional
expertinstaller i\n accordance with local regulations and national codes

13.1.4 PVmodules
The positive cc
of another mo
the modules arg

3 Ty o S, \\\ \\~_~
13.1.5 The number of modules in series afld in-para

according to the

to%lkected in Series to have an increase in the Operating Voltage.
Elug of module is connected to the negatlve connector plug

13.1.6 All instructionss

HREE @ & ][ [ ]
o |® el j® o j®
Q 1 |
ol |® o |® ol J®
¢ o S aEE e I
Figure 1 Figure 2
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13.1.7 There canbeirreparable damage done ifthe array strings are connected inreverse
polarity. L.e. ifthe positiveendisconnected tonegative inputofthestringcombiner
boxandviceversa.So proper connection in theright polarity isrecommended and if
anyreverse polarityis seen or anydifference ofmorethan10Visobserved, thestring
configuration connectionneedstobe checked and connectedappropriately

13.1.8 GreenBrilliancemodules are provided with standard copper cables witha4 mm?2cross-
sectional areaandareratedfor1500V/1000V(IECandUL)formaximumsystem
voltage,90°Candare UVresistant. Ensure the cables are not exposed to waterlogged
area’s

"1"?;3._:1:,§:Tlg_e§taximum voltage ofthe system should be lesser than the certified system voltage
(tyti{cally 1000V)orthemaximuminputvoltageoftheinverter.SinceVoca(1/T),the

[}

<] \ : opencireuitvoltage of the array needs to be calculated at the lowest ambient
"t temperature for the location of power plant.
1311?5 " Thiscanbedone usingtheformulabelow,MaxSystemvoltage=X*Voc*[1+

((Ta-Voc(%)x (25-Tmin))]whereX-No:moduleswhichareconnectedinseries.Voc-
Opencircuitvoltageof eachmodule (RefertotheDataSheet) Ta-Voc-Thermal
coefficientofo \circuitvoltagefor the module in Percentage (refer to
GreenBrillia "egsheet) Tmin - Minimumambient temperature of the location
of the plant w—H—a ™.

14.2.2 Always a rated isolator (DC Switch) is to be used to interrupt the current flow
while disconnecting the connectors. Even after disconnecting, the DC power maybe
active for some time, hence only expert operators are recommended to operate
upon the panels, string combiner box, etc. GreenBrilliance will not be responsible for
any electrical accidents occurring in power plants using GreenBrilliance modules.
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15 FUSING

15.1.1 Pleaserate the fuses for maximum Vdcand connected in each, non-grounded pole of
the solar Array. (If the system is a floating system then fuses should be connected
in both positive and negative poles). The maximum Fuse Rating connected in series
with the array string is usually 15 A, butthe actual module specificrating canbe found
onthe module datasheet. The fuseratingalso corresponds to maximum reverse
current that a module will be able to withstand. 15 A fuse per series string is

/\recommended.
'*, o Elgz’;’trical Specifications

al [NO!’ﬂ#ﬂaj
. Va!ﬁé's:for72
"~ Cellmodel]
~ Maximum
- System
Voltage: 1000V
Maximum

Fire Rating Clas:.
Fire Rating Clags C
Dimensions:

3 3 Bypass Pkides

ol
)i
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<¥] /

.

15.2 Fusing

15.2.1 Thevaluesofshort-circuitcurrentand open-circuitvoltage marked onthisModule
shouldbe multipliedbyafactorofl.25whendeterminingcomponentvoltageratings,
conductorcurrent carrying capacity, fuse sizes and size of controls connected to the
PV output.

15.2.2 Secure the cables to the mounting system using UV-resistant cable ties.

15.2.3, Protect exposed cables from damage with appropriate precautions (e.g.locate them
f'w1th1n plastic conduit).

.y.;: -." o b .\.
15‘ 2.4 Avbi'd exposure to the direct sunlight.

; -

1‘5 2.5 Ensdre thatthe cables will be away from areas where water can form puddles.
"C.

i \‘

"1 5 2% 6; When disconnecting wires under load, an electric arc may result. Such arcs may start

fires and may otherwise create problems. To disconnect the PV system while under
load, turn offthe inverter firstand then switch on the DC-circuit breaker.

15.3.2 Blocking Diode

15.3.2.1 Blocking diodes are typically placed between the battery and the PV Module output
to prevent battery discharge at night. GREENBRILLIANCE Modules do not contain a
blocking diode when shipped from the factory. It is recommended that a charge
controller be used to prevent the batteries from being overcharged and discharged
at night.

15.3.2.2 Note:-Thenon-useofblockingdiodeoranyreversecurrentprotectioninbattery

operatedsystem will void all applicable warranties.
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15.4 INVERTER SELECTION AND COMPATIBILITY

15.4.1 When installed in systems governed by IEC regulations, Green BrillianceSolar
modules normally do not need to be electronically connected to earth and
therefore can be operated together with either galvanically isolated (with
transformer) and transformerless inverters.

15.4.2 Choose inverters with isolation transformers in hot and wet areas (such as shores,
/A wetlands), to ensure proper module function under positive voltage
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16 MAINTENANCE ANDCARE

16.1.1 Well-designed PV Plant requires minimum maintenance but however with further
maintenance the performance and the reliability of the system can be improved

16.1.2 Itis recommended to perform a preventive inspection every six months without
changing the components of the module. If electrical or mechanical properties are
required for inspection or maintenance, qualified professionals should be advised to
av01d any electric shock or loss of life

16.1. 3" Cheqkthatthe mounting structuresare properlylaid and themodules areheld tightly
‘/ J and are in accordance with the mounting instructions given above
"
i,6 1.4 Ensiﬁrb no partofthelight falling area of the module is shaded, any leaves / trees or
A * 2, any ob]ect which causes shading hastobe removed accordingly

F
==

16.1.5Y Ensureallthecableassemblyistightandnopartofcableassemblywillbeexposedto
water logging

16.1.6 Checkthatthe gfring fusesin eachnon/earthed pole are inoperation

\te\{l(;zck TDS of the cleaning water on regular basis. TDS should
/_L & tofal hardnessshall beless than 75 mg/L

generation from the solar PV module

16.1.13 The back surface of the solar module doesn’t require any specific cleaning unless
any dirtor debrisisstuckonthebacksheet.Whilecleaningthedirtonthebacksheet
avoidanysharp object, which can damage the substrate material and cause a slit

16.1.14 Donotopenthejunctionboxtochangethediodeseveniftheyaredefective.
Pleasecontact with PV module installerin case of known or suspected diode failure
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16.2 CONNECTOR AND CABLE INSPECTION

16.2.1 Inspect all cables to verify that connections are tight; the cables are protected from
direct sunlight and sited away from areas of water collection.

16.2.2 Itis recommended to check the torque of terminal bolts and the general condition of
wiring at least once a year. Also, check that mounting hardware is properly torqued.
Loose connections will result in damage to the array.

16.3 CLEANNING

.16 3. 1" The amount of electricity generated by a solar module is proportional to the

‘/ & ampunt of light falling on it. A module with shaded cells will produce less energy

1 \ and 'th,e_l_‘efore it is important to keep modules clean.
3 \ ‘. n =2

o
15‘3 2 Clean PV modules when the irradiance is below 200W/m2; liquid with a large
» -{emperature difference from the modules shall not be used for cleaning the
"modules;

<=}

16.3.3 Itis forbidden to clean PV modules under the weather conditions of wind more
than 4 grades, éayy rain or heavy snow;

N ressurized water, the water pressure on the glass surface of
_\ot:gz(éeed 700 KRa (14619.80psf); the module is prohibited to
RN

hard objects are strictly prohibited;

16.3.9 If there are greasy dirt and other substances on the surface of the PV module
which are difficult to clean, conventional household glass cleaning agents can be
used; Do NOT use the alkaline and strong acid solvents.

16.3.10 When cleaning the back surface of the module, take care to avoid
penetrating the substrate material. Modules that are mounted flat (0° tilt angle)
should be cleaned more often, as they will NOT "self-clean" as effectively as
modules mounted at a 10° tilt or greater.
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16.3.11 If you are unsure whether the array or section there of needs to be cleaned,
first select an array string that is particularly soiled, then

16.3.12 Measure & record the inverter feed in current from that string
16.3.13 Clean all modules in the string
16.3.14 Measure the inverter feed in current again and calculate the %

e =
%, __improvement from cleaning
\ W

116.3.15 ,."'{. . The back surface of the module normally does not need to be cleaned but,
- . in t!‘;le”évent this is deemed necessary, avoid the use of any sharp projects that

A f"— ™ _Ipi'ght damage the penetrating the substrate material.
y g - '\a):‘

16.4 'ﬁEQUlREMENTS FOR WATER QUALITY
16.4.1 PH: 5 ~7;

16.4.2 Chloride an

16.5.3 Check to see that there are no visible scratches on the surface of the module;

16.5.4 Check to see that no man-made cracks are on the module surface;

16.5.5 Check to see that whether the module support structure is leaning or bent after
cleaning;

16.5.6 Check to see that whether the wiring terminals of the module are detached;

16.5.7 After cleaning PV modules, fill out the PV module cleaning record.
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16.6 TROUBLESHOOTING

16.6.1 If your installation does not work properly, please inform your installer
immediately. It is recommended to perform a preventive inspection every six
months without changing the components of the modules. If electrical or
mechanical properties are required for inspection or maintenance, qualified
professionals should be advised to avoid any electric shock or loss of life

16.7 End of Life ProductRecycling

16.7. 1 \After end of Useful Life, Products should be recycled in a useful renewable way.
""._'?4-:’_:.,. - 'GreenBrllllance isa member of PV Cycle organization which manages a collection and
rec}hcllng scheme for end-of-life solarPVmodulesthroughoutEuropeand canrender

] \ ' helpandsupporttoyoupr0v1dedthatsubm1t the serial numbers of the modules
KW
)1‘:'6‘7,2 Fbri‘ecycllng, contact PV Cycle directly at http://www.pvcycle.org/ to locate
¥ nearest recycling collection point.

17 WARNING
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