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1. INTRODUCTION FOR USER MANUAL APFMN48

This general manual applies to the installation, maintenance and use of the single glass Solar modules manufactured by
Guosheng Shian Technology Co., Ltd. (hereinafter referred to as “Grand Sunergy”). Failure to follow these instructions could
result in personal injury or property damage.

AFMEATERYEZBERBERLTE (U TEHRERR ) £-NEARFIKHERAGNRE . HPFEMR. RTE
F, BARESHASRGBLTHM =K.

Installation and operation of PV modules requires professional skills and should only be performed by qualified
professionals. Please read the “Safety and Installation Instructions” carefully before using and operating the modules.

HREUNREMBEFTET WG, REBAESRNEWARNT. EERMNRIEAGZH, BHFARX REMEER
BR”,

The word “ module” or “ PV module” used in this manual refers to one or more Solar modules. Please keep this manual
for future reference.

AFMF AR PVEBTERNR— N SN KAEEE Y. BREBILIRAPE LEIERESE,
1.1, DISCLAIMER %5

1. Guosheng Shian Technology Co., Ltd. reserves the rights to change this User Manual without prior notice.
EREZRERNARABRBEIBNAEMNNBER TEEAREFMEIRF.

2 . In the event of any inconsistency among different language versions of this document, the English version shall
prevail.

MRAFRAREIES RABRERN—BER, UETRAE.
3 . Failure of the customer to follow the requirements outlined in this Manual during the installation of the module will
result in the invalidity of product's limited warranty.

BEFEREEHIRPRIZBAFMDATIIHAOERRE, SSBRHEZTFN~RBERBRREYL-
4 . Grand Sunergy is not responsible for any infringement of third party patents or any other rights arising from the use of
Solar PV modules.

ERXPERESRAGTIRF AL RILE=ZF EFNSETEINF], ERYERBHBRBBRARFA AR

5\ The information in this manual is based on Grand Sunergy’s knowledge and experience and is believed to be reliable,
but such information including product specification (without limitations) and suggestions Do not constitute a warranty,
expresses or implied.

AFMPHERETEREZHERHBERQFNHIRMER, WIAARTEN, BEE~RAE (FRT) FMENER
B 2815 B A PR TR BB TR B AR IE

1.2, LIMITATION OF LIABILITY FH{E3EE

Grand Sunergy is not responsible for any form of damage, including but not limited to module operation and system
installation error, and personnel injury, hurt, and property loss resulting from failure to follow the instructions in this Manual.
ERE LR RN ERABAIMEAERNAIRIF AR, SFRERRTAMRMEMAGZRERR, URETNETFAFMRHAHATNS
AR 5k .

2, SAFETY PRECAUTIONS &£t

2.1, WARNING &%

Before attempting to install, wire, operate and/or service the module and other electrical equipment, all instructions
should be read and understood. 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 module or not.

SHAMFEITRE . Lk, BIFSUEPRT, NEEHEMRAEREAN . SEGFREBEEEKREAMRAHEMARETH, &

-1 -



FPHEERB(DC), kLR EERANY, HEEMBANGTEIY, HNELinTE, BRSEMARGT.
2.2, GENERAL SAFETY BEZ%

Modules rated for use in this application class may be used in system operating at greater than 50V DC or 240W, where
general contact access is anticipated. Modules qualified for safety through IEC 61730-1 and IEC 61730-2 and within this
application class are considered to meet the requirements for safety class Il equipment.

AHTRATFARF R, KTERS0VE240WEL LIRS, H HBAHIEID TIEC61730-1F1IEC61730-2F R4y, T
R2IFEMEKR,
(1) All installation work must comply with the local codes and the relevant international electrical standards.
MR R TR S5 £8 7 Y A M FHE R A E PR SR .
(2) Grand Sunergy recommends that PV module installation is conducted by personnel who have been professionally

trained in PV system installation. Operation by personnel who are not familiar with the relevant safety procedures will be very
dangerous.

BN BEINRARREZIWIRNNMARHAITRE . WHARBTHENZEEFNARRIEERIEERRK.
(3) Do not allow unauthorized persons to access the installation area or module storage area.
PRAFREFRNMASRFLR X F S EAGCMHEXE.

(4) Protective clothing (non-slip gloves, clothes, etc.) must be worn during installation to prevent direct contact with 30V
DC or greater, and to protect hands from sharp edges.

ERREHABFEREEEFE. TERF)UBERLZEARSIOVERKESEEEREEM, RBRERREEFFE
ESE M EN DS,
(5) Prior to installation, remove all metallic jewelry to prevent accidental exposure to live circuits.

REMMEARMB SR, URBZFENE, SEMBRRE.

(6) When installing modules in light rain, morning dew, take appropriate measures to prevent water ingress into the
connectors, f. e. using connector endcaps.

MREAM. REMRERE, FRIESHMHBEE KRN ERES.

(7) Use electrically insulated tools to reduce the risk of electric shock.

B RS T R AR AL A XU .

(8) Do not use or install broken modules.

FAEFERRREEHIFNEN

(9) External or artificially concentrated sunlight shall not be directed onto the front or back face of the PV module.
SMBH A AREHPAANSEFHILREHMERRE

(10) Do not contact module surface if the front or rear glass is broken. This may cause electric shock.
IMRERIPIBRIA ERBRAIF N T HEAMEA S RRESOLIER ER 5 /M.

(11) Do not attempt to repair, disassemble or move any part of the PV module. The module does not contain any
reusable parts.

AERERE., FRIBHAGPREMIRS, BHRRERAT ZRFRTH.

(12) Do not connect or disconnect the module when it is energized or connected with an external power supply.  %i4H

HAE RSN I, e SRS A
2.3. HANDLING SAFETY &%

(1) Do not stand, walk on or lean on the module directly.

B EREEGRREN EIhT . BREE. (TESBRK.



(2) Do not damage or scratch the front or backside surfaces of the module.
BRI SRR A A BIEFI S IRE .

(3) Do not drag. Scratch, bend the output cable with force or with too tight connection. The insulation of output cable
can break and may result in electricity leakage or shock.

EAEAE WA, AASHFRERREMEES, SNEARNAEBI WIS BRI ERAME.

(4) If there is an open fire, please extinguish it with a dry powder extinguisher after disconnecting the power supply,
can not use liquid such as water to extinguish the fire.

MBRAAIBTERTFF IR R B TR AR, A7 K FRIEHNKR
(5) Do not install or handle modules when they are wet or during periods of high wind.
BAEEPESE XX R RS IRA Y

(6) At the installation site, take care to keep modules and in particular their electrical contacts, clean and dry before
installation. If connector cables are left in damp conditions then the contacts may corrode. Any module with corroded contacts
should not be used.

AREIG, BRFAGESTHREES TR MREGEAEHEFM TEREM, BRI, EIHREMaIEH
EHAREWER .

(7) Please Do not loosen, unscrew or peel the PV module bolts and frame glue. This may lead to a reduction of the
module’s load rating and potential damage from a fall.

BAERE, 7T RE, ARAGNBLIGDER, FRRSHERHRT TR, EEEE.
(8) Do not drop PV modules or allow objects to fall down on the PV modules.
BRI ELEEG SRR EAT L.

(9) Do not touch the terminal box or the ends of the output cables (connectors) with bare hands under sunlight,
regardless of whether the PV module is connected to or disconnected from the system.

HFEAT, BAEARAGEMNRIFNBATHA FERMEBEAHIRES. EEH. KNFTRE, TRAREAHERS
RGER.

(10) Do not discard the modules at will; special recycling is required. Z 1A EEES, EEE( LY.



3. UNLOAD/TRANSPROTATION/STORAGE %%, Bt

Precautions and general safety rules:
TR FEREANIR 22N -

(1) Modules should be stored in a dry and ventilated environment to avoid direct sunlight and moisture and extra
precautions should be taken to prevent connectors from being exposed to moisture or sunlight, like using connector endcaps.

FUSEHEFAETREABRTRES, RNEERNERESEZRREEHEREMALT, tLIfEREZRIRE.

(2) The modules should be stored in the original Grand Sunergy 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.

ERMNEAHERRINEFRERGREN, HRIPFERITIECRREZH. KRENNIFELSRITAAG|K. TH.
BmAEEIEF IO RIE.

(3) Before installation, ensure that all modules and electrical contacts are clean and dry.
RIHI, WRFIAEGMBSEMEE TSRS,

(4) Unpacking must be carried out by two or more persons at the same time.
wER, $aBE2Mg2N LA RERRE.

(5) Handling the modules requires two or more people with nonslip gloves and both hands.
Wz AR 2N A LR AR FERF N FF AN RIZ.

(6) Do not lift modules by their wires or junction box.
B AR S SRR RIRE AT

(7) Do not handle the modules over-head or stack the modules.
BESKTRAA M RE ; BIEHERE N

(8) Do not place excessive loads on the module or twist the module.
AR BN B VST S R 4R 1

(9) Do not drop or place objects (such as tools) on the modules.
BbiEESERMA (MRETR) EEME.

(10) Do not put the modules in a place that is not supported or stable.
BIERBEHET R R ERREENIFET.

(11) Do not allow the modules to come in contact with sharp-pointed objectives to prevent them from scratches,
avoiding a direct impact on the safety of modules.

BIFEHSREYIEM, R, WREEZMANHNREY.
(12) Do not expose the modules and its connectors to any chemical substance (e.g. oil, lubricant, pesticide, etc.).
BIPARRERBRSEOKREELFIRT (b, J@8F, REHFF) .

(13) Before the secondary transportation vehicle is started, it should be bundled with net ropes. The rope should be

fastened to prevent damage to the modules during the transportation. The speed of the vehicle carrying the modules should
be <5 km/h.

EZRMEBEERBE, MNRAMEHEYS, BENRF, FHAGEEMIREAARNEMIRT: BSAGFERITIE
EAERYNCN R

(14) Each individual module has a unique serial number laminated behind the glass and another permanently attached
to the back-sheet of the module, The last one is on the aluminum frame on the side of the module. Note all serial numbers in
an installation for your future records.
BMEMPNEGERBEERE—IH—NFIS, Z—NRAEZRIAHNERLEBEE—IEAGNEHRIEL. ETRESD
HIFF B RIS A HRIER



3.1. MAKERS ON OUTER PACKAGING 8 %+R<i5HER

3.1.1 Need both hands to handle it carefully.
BENFIDRIE

3.1.2 Uninstalled modules must be kept dry, not expose
to rain or moisture.

BIERZEMVA MRS EZH

3.1.3 Modules in carton are fragile, which must be handled
with care.

KAETHARAZHEY®E, RIEHNN VDR

|/

3.1.4 The packaging must be transported upright.
BRAECHRMNEEER L

1

3.1.5 Do not step on the package and module.
B G R FAFNLE 1 EERES

3.1.6 Modules shall be stacked as required, not

exceeding the maximum number of layers printed on the

outer packaging. (no more than two layers).

HBAMHFHFBE N RME LERFSHN RS EHIR H
(ZZHEB2E)

3.1.8 One module shall be handled by at least two persons together. Modules are placed vertically.

— AR EDFH2DARRRIE, AHEZERE




3.2, UNLOADING WARNNING 15 =N

3.2.1 Use a suitable lifting fixture to handle, no more than
2 pallets of modules. Before lifting, check whether the tray
and the carton are damaged and whether the hoisting
ropes are strong and firm. Two people shall support at the
two sides of the righting carton gently to place it on the
relatively flat position of the project site.
EREENBERR, BR—AMEZRIT2RANH. mE
NHAREMAEESARMEBENERRESEE.
FE. mERREME, MA—A—BKRERFER BT
BB B E L.

3.2.2 Use a forklift to remove the module pallets from the
truck.

EERAXERBAEENEE LHTR.

3.2.3 Put the modules on level ground.
BEEMEFKFEHE L.

3.2.4 Do not stack the modules at the project site.
2 F 7RI E M LR R R .

3.2.5 Store the module in a dry and ventilated place.

HAG M EEBR TR

3.2.6 Cover the module with waterproof material to
prevent it from moisture.

EMERMEEEN, HEAHZEH.




3.3, SECONDARY TRANSPORT AND WARNING

ZREBHRERER

3.3.1 Do not remove the original packages if the modules
require long-distance transport or long-term storage.

MRAHFTRESANKIERE, BIEFRBREER.

3.3.2 Packaged products can be transported by land, sea or
air. During transportation, make sure that the package is
fixed securely to the shipping platform without movement.
Do not Stack more than two layers on truck.

BRTHHGATUBEME. 85, (TEHITEH. EE
WiEED: FHEEHEEETMTEE L, BRERTEH
. EBFETHN, RZ2EEMGEEM. CEERHHD

I

;mmMMmf}

[=]
)

3.3.3 Only one layer stacking is only allowed for transport
at the project site.

mEMAEE, ARt 1 EEH.

3.3.4 No transport or handling by pedi-cab or improper
vehicle as shown below.

Zir=%%, DERHMAGEEREE.

3.3.5 Do not transport the module with rope as shown
below.
HIFRETFEEY

S -

3.3.6 Do not carry the modules on the back of one person
as shown below.

Zibs ABAN,
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3.4, STORAGE 7#fi#

1. Do not remove the original packaging if the module requires long-distance transport or long-term storage.
MRBHFERKRTMNKHERE, BFIERREE.

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

BIEHRRERE, FEEENRRETEX. B, FREFEENT.
3.+ Do not stack modules more than 2 layers. (moisture<<85%RH, temperature range from -20°C to + 40 °C)
B SHE2E GEE <85%RH; iBE: -20C~+40T)

4, The module must be installed as soon as possible in the project site and must not be exposed to rain or damp. Grand
Sunergy shall not be responsible for any damage or collapse of the modules caused by moisture in the packaging.

FMBMARRRIREE, BUEREAFKMBESED, WEAGQRZASHARRR, AHFEOE, BRIEERE.

5. If pallets are stored temporarily outside then place a protective covering over the pallet to protect it from direct
weathering and do not stack more than one pallet high.

MRERENFRANE, PLAERELRE—MRIPUENESY, UMIEEEEAK, TEHEEET—MIENSE.

3.5. Working Conditions T{E&#

Pmax Temperature Coefficient HJT=-0.24%/°C |/ TOPCON=-0.29%/°C
Voc Temperature Coefficient HJT=-0.24 %/°C / TOPCON=-0.25%/°C
Isc Temperature Coefficient HJT=+0.04 %/°C / TOPCON=+0.04 %/°C
Operating Temperature -40~+85°C
Measurement of nominal module operating temperature
4412 °C
(NOCT)
Maximum System Voltage(IEC) 1500V
Grounding conductivity <0.1Q
PV module classification Class Il
Insulation Resistance =100MQ




3.6. Junction box connector and bypass diodej&&: &iEIEET NS IE —INE

Connector

Changzhou Greateen

ZPJ030A. Rated
current: 38A

Type: GT4.40A New Energy Technology
Co., Ltd.

Type: Z4S-

abcd 41A Zerun Co.,Ltd.

Type: PV- The 40th Institute of China

Electronic Technology
Group Corporation (no.
116042)

Type: HTC-01x
Rated current:
25A. 1500 VDC.

QingDao
Haitiancheng Solar
New Energy Co., Ltd.

Bypass diode

Type: GT3050P, IF(AV)=30A,
VRPM=50V, Tj(MAX)=200°C for
20A GT903xy(x=1)

ChangzhouGreateen
New Energy
Technology Co., Ltd.

30A GT903xy(x=3).

Type:GT4050D, IF(AV)=40A, ChangzhouGreateen
VRPM=50V, Tj(MAX)=200°C for New Energy
25A GT903xy(x=1,y=1,2) Technology Co., Ltd.
Type:GT5050T, IF(AV)=50A, ChangzhouGreateen
VRPM=50V, Tj(MAX)=200°C for New Energy

Technology Co., Ltd.

Type: 30SQ045 for 20A

Zerun Co.,Ltd.

Type: 35SQ045 for 25A

Zerun Co.,Ltd.

Type: 40SQ045 for 30A

Zerun Co.,Ltd.

Type: GFMK3045P for 20A
GFMK4045, GFMK4045C,
GFMK3550 for 25A

Ningbo Huayu
Photovoltaic

20A GFMK4045C for 25A

GFMK6045, GFMK6045C for Technology
Co., Ltd

30A

GFMK3045T, GFMK3045P for Suzhou Yilong
Energy

Technology Co., Ltd

GFMK3550 for 25A PanJit International
GFMK6045C for 30A Inc.

Jiangsu Zhiqi
GFMK4050 for 25A Electronic

Technology Co., Ltd.

GT3550, GFMK4045C for 25A

Schottky,
Type: 25A for HTC-01x(x=blank
or- 2); 30A for HTC-01x(x=-1)

Jiangsu Changjing
Electronics
Technology

Co., Ltd.

QingDao
Haitiancheng Solar
New Energy Co.,

Ltd.
3.7. ELECTRICAL RATING FiEIhZE
GSM-MP3/132-MXXX (XXX=630-670)
Electrical Characteristics(STC)
Rated Power (Pmp) 635 640 645 650 655 660 665 670
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power 37.1 37.3 37.5 37.7 37.9 38.1 38.3 38.5
Voltage (Vmp)
Maximum Power 17.14 17.19 17.23 17.27 17.31 17.35 17.39 17.43
Current (Imp)
Open Circuit 449
Voltage (Voc)£3% 451 453 455 457 459 46.1 46.3
Short Circuit 18.21
Current (Isc)3% 18.26 18.31 18.35 18.40 18.45 18.50 18.55
Maximum Series 35 35 35 35 35 35 35 35
use
Electrical Characteristics(NOCT)
| Rated Power (Pmp) | 471 | 474 479 | 483 485 490 494 497




Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power 34.92 3512 3522 35.42 3553 3572 35.02 36.10

Voltage (Vmp)

Maximum Power 13.50 13.53 13.60 13.66 13.69 13.72 13.76 13.78

Current (Imp)

Open Circuit
Voltage (Voc) 40.71 40.91 41.11 41.31 41.51 41.71 41.91 42.07
+3%
Short Circuit
Curront (150)£3% 14.87 14.90 14.90 14.88 14.93 15.00 15.04 15.09
Maximum Series 35 35 35 35 35 35 35 35
Fuse
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 120 121 122 123 124 125 125 126

Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power 36.02 36.21 36.41 36.60 36.79 36.99 37.18 37.38

Voltage (Vmp)

Maximum Power 3.34 3.34 3.35 3.36 3.36 3.37 3.37 3.39

Current (Imp)

Open Circuit
Voltage (Voc) 41.96 42.15 42.34 42.52 42.71 42.90 43.08 43.27
+3%
Short Circuit
Curront (150)£3% 3.60 3.59 3.61 3.62 3.62 3.64 3.65 3.66
Maximum Serles 35 35 35 35 35 35 35 35
Fuse
GSM-MP3/120-MXXX (XXX=575-610)
Electrical Characteristics(STC)
Rated Power (Pmp) 575 580 585 590 595 600 605 610

Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power 336 338 34.0 342 34.4 346 348 35.0

Voltage (Vmp)

Maximum Power 17.11 17.16 17.21 17.25 17.30 17.34 17.39 17.44
Current (Imp)
Open Circuit
Voltage (Voe)t3% 40.7 40.9 41.1 413 415 41.7 41.9 42.1
Short Circuit
Curront (150)£3% 18.16 18.21 18.26 18.31 18.36 18.42 18.47 18.52
Maximum Serles 35 35 35 35 35 35 35 35
Fuse
Electrical Characteristics(NOCT)
Rated Power (Pmp) 427 430 434 438 442 445 449 453
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | O~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Max'm“m(\';":l“;;” Voltage | 34 74 31.82 32.02 32.12 3232 | 3243 | 3263 | 3283
Maximum ('rn‘:‘:)e’ Current 13.46 13.51 13.55 13.61 13.69 13.71 13.75 13.80
Open C"°”f3‘o’/:"tage (Voc) | 3689 37.09 37.28 37.48 3768 | 37.88 | 3808 | 3827
Short Circuit Current 14.84 14.87 14.90 14.90 1489 | 1495 | 1502 | 15.05
(Isc)*3%
Maximum Series Fuse 35 35 35 35 35 35 35 35
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 108 109 110 111 112 113 114 115
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power 32.62 32.82 33.01 33.21 33.40 33.59 33.79 33.98
Voltage (Vmp)
Maximum Power 3.33 3.34 3.34 3.35 3.37 3.37 3.38 3.38
Current (Imp)

-10 -




Open Circuit
Voltage (Voc) 38.04 38.22 38.41 38.60 38.78 38.97 39.16 39.34
*3%
Short Circuit
Current (Isc)£3% 3.58 3.60 3.59 3.61 3.63 3.63 3.64 3.65
Maximum Series 35 35 35 35 35 35 35 35
use
GSM-MP4/156-MXXX (XXX=580-600)
Electrical Characteristics(STC)
Rated Power (Pmp) 580 585 590 595 600
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% 3% +3% +3% +3%
Maximum Power Voltage (Vmp) 44.85 45.00 45.15 45.30 45.45
Maximum Power Current (Imp) 12.97 13.04 13.11 13.18 13.25
Open Circuit Voltage (Voc)+3% 53.35 53.5 53.65 53.8 53.95
Short Circuit Current (Isc)*3% 13.71 13.78 13.85 13.92 13.99
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 431 434 437 442 446
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 42.32 42.36 42.52 42.55 42.71
Maximum Power Current (Imp) 10.20 10.27 10.32 10.40 10.48
Open Clroult Soltage (Voc) 48.36 48.51 48.67 48.83 48.98
Short Circuit Current (Isc)*3% 11.20 11.25 11.30 11.33 11.35
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 109 110 111 112 113
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% 3% +3% +3% +3%
Maximum Power Voltage (Vmp) 43.54 43.69 43.83 43.99 44.13
Maximum Power Current (Imp) 2.52 2.54 2.54 2.56 2.58
Open Clroult voltage (Voc) 49.87 50.00 50.14 50.28 50.42
Short Circuit Current (Isc)*3% 2.70 2.72 2.73 2.74 2.76
Maximum Series Fuse 30 30 30 30 30
GSM-MP4/144-MXXX (XXX=535-550)
Electrical Characteristics(STC)
Rated Power (Pmp) 535 540 545 550
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 41.5 41.65 41.8 41.95
Maximum Power Current (Imp) 12.9 12.97 13.04 13.11
Open Circuit Voltage (Voc)+3% 49.35 49.5 49.65 49.80
Short Circuit Current (Isc)*3% 13.78 13.85 13.92 13.99
Maximum Series Fuse 30 30 30 30
Electrical Characteristics (NOCT)
Rated Power (Pmp) 397 401 404 408
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.16 39.21 39.36 39.40
Maximum Power Current (Imp) 10.15 10.21 10.26 10.35
Open Circuit Voltage (Voc) 44.73 44.89 45.04 45.20
Short Circuit Current (Isc) 11.26 11.31 11.36 11.38
Maximum Series Fuse 30 30 30 30
Electrical Characteristics (Low irradiance)
Rated Power (Pmp) 101 102 103 104
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.29 40.44 40.58 40.73
Maximum Power Current (Imp) 2.51 2.52 2.53 2.55
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Open Circuit Voltage (Voc) +3% 46.13 46.26 46.40 46.55
Short Circuit Current (Isc) +3% 2.72 2.74 2.74 2.76
Maximum Series Fuse 30 30 30 30
GSM-MP4/120-MXXX (xxx=450-460)
Electrical Characteristics(STC)
Rated Power (Pmp) 450 455 460
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 33.91 34.06 34.2
Maximum Power Current (Imp) 13.27 13.36 13.45
Open Circuit Voltage (Voc)+3% 41.18 41.33 41.48
Short Circuit Current (Isc)+3% 13.85 13.93 14.01
Maximum Series Fuse 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 334 338 341
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 32.00 32.06 32.20
Maximum Power Current (Imp) 10.44 10.52 10.59
Open Clroult voltage (Voc) 37.32 37.48 37.63
Short Circuit Current (Isc)*3% 11.32 11.37 11.43
Maximum Series Fuse 30 30 30
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 85 86 87
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 32.92 33.07 33.20
Maximum Power Current (Imp) 2.58 2.60 2.61
Open Cliroult Soltage (Voc) 38.49 38.62 38.77
Short Circuit Current (Isc)*3% 2.73 2.75 2.76
Maximum Series Fuse 30 30 30
GSM-MP4/108-Mxxx (xxx=400-415)
Electrical Characteristics(STC)
Rated Power (Pmp) 400 405 410 415
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 30.42 30.52 30.62 30.79
Maximum Power Current (Imp) 13.15 13.27 13.39 13.48
Open Circuit Voltage (Voc)+3% 36.98 37.06 37.14 37.31
Short Circuit Current (Isc)*3% 13.78 13.85 13.92 14.01
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 297 300 304 308
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 28.71 28.73 28.83 28.92
Maximum Power Current (Imp) 10.34 10.45 10.54 10.64
Open Cliroult boltage (Voc) 33.52 33.61 33.69 33.86
Short Circuit Current (Isc)*3% 11.26 11.31 11.36 11.40
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 75 76 77 78
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 29.53 29.63 29.73 29.90
Maximum Power Current (Imp) 2.56 2.58 2.60 2.62
Open Ci"’”fs‘o’f'tage (Voc) 34.56 34.63 34.71 34.87
- (V]
Short Circuit Current (Isc)*3% 2.72 2.74 2.74 2.76
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Maximum Series Fuse | 30 | 30 | 30 | 30

GSM-MP4/144-MBxxx (xxx=530-545)
Electrical Characteristics(STC)

Rated Power (Pmp) 530 535 540 545
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% 3% +3% +3%
Maximum Power Voltage (Vmp) 41.35 41.5 41.65 41.8
Maximum Power Current (Imp) 12.83 12.9 12.97 13.04
Open Circuit Voltage (Voc)3% 49.2 49.35 49.5 49.65
Short Circuit Current (Isc)*3% 13.71 13.78 13.85 13.92
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 391 395 399 403
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.26 38.31 38.36 38.40
Maximum Power Current (Imp) 10.21 10.30 10.39 10.48
Open Circuit Voltage (Voc) 45,78 45.83 45.87 45,92
3%
Short Circuit Current (Isc)*3% 10.99 11.06 11.16 11.27
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 124 125 126 127
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% 3% +3% +3%
Maximum Power Voltage (Vmp) 40.14 40.29 40.43 40.59
Maximum Power Current (Imp) 2.49 2.51 2.51 2.53
Open Circ“f3‘o’/°'tage (Voc) 45.99 46.12 46.26 46.40
st (]
Short Circuit Current (Isc)*3% 2.70 2.72 2.73 2.74
Maximum Series Fuse 30 30 30 30

GSM-MP4/120-MBxxx (xxx=445-455)
Electrical Characteristics(STC)

Rated Power (Pmp) 445 450 455
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 33.77 33.91 34.06
Maximum Power Current (Imp) 13.18 13.27 13.36
Open Circuit Voltage (Voc)£3% 41.03 41.18 41.33
Short Circuit Current (Isc)*3% 13.78 13.85 13.93
Maximum Series Fuse 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 328 332 336
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance 3% 3% +3%
Maximum Power Voltage (Vmp) 31.25 31.30 31.37
Maximum Power Current (Imp) 10.49 10.60 10.70
Open Circuit Voltage (Voc) 38.18 38.24 38.30
3%
Short Circuit Current (Isc)*3% 11.04 11.12 11.23
Maximum Series Fuse 30 30 30
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 104 105 106
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance 3% 3% +3%
Maximum Power Voltage (Vmp) 32.78 32.92 33.06
Maximum Power Current (Imp) 2.56 2.58 2.59
Open Circuli:3\!/oltage (Voc) 38.35 38.49 38.63
s (J
Short Circuit Current (Isc)*3% 2.71 2.73 2.75
Maximum Series Fuse 30 30 30
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GSM-MP4/108-MBxxx (xxx=395-410)

Electrical Characteristics(STC)

Rated Power (Pmp) 395 400 405 410
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 30.32 30.42 30.52 30.62
Maximum Power Current (Imp) 13.03 13.15 13.27 13.39
Open Circuit Voltage (Voc)£3% 36.9 36.98 37.06 37.14
Short Circuit Current (Isc)*3% 13.71 13.78 13.85 13.92
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 291 295 299 303
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% 3% +3% +3%
Maximum Power Voltage (Vmp) 34.33 34.34 34.34 34.35
Maximum Power Current (Imp) 10.99 11.06 11.16 11.27
Open Circuit Voltage (Voc) 28.05 28.08 28.11 28.13
3%
Short Circuit Current (Isc)*3% 10.37 10.50 10.63 10.76
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 93 94 95 95
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% +3% +3%
Maximum Power Voltage (Vmp) 29.43 29.53 29.63 29.73
Maximum Power Current (Imp) 2.53 2.56 2.57 2.60
Open C'”“f;.;‘)’"age (Voc) 34.49 34.56 34.64 34.71
Short Circuit Current (Isc)*3% 2.70 2.72 2.73 2.74
Maximum Series Fuse 30 30 30 30
GSM-MP3/132-BMDGXXX (xxx=630-670)
Electrical Characteristics(STC)
Rat?:r::)‘”e’ 635 640 645 650 655 660 665 670
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power 37.1 37.3 37.5 37.7 37.9 38.1 38.3 38.5
Voltage (Vmp)
Maximum Power 17.14 17.19 17.23 17.27 17.31 17.35 17.39 17.43
Current (Imp)
Open Circuit
Voltage (Voc)3% 449 45.1 45.3 45.5 45.7 45.9 46.1 46.3
Short Circuit
Current (Isc)£3% 18.21 18.26 18.31 18.35 18.4 18.45 18.5 18.55
Maximum Series 35 35 35 35 35 35 35 35
Fuse
Electrical Characteristics (NOCT)
Rated Power (Pmp) 471 474 479 483 485 490 494 496
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% 3% +3% +3% 3% 3% +3%
Maximum Power | 5, o, 35.12 35.22 35.42 35.53 35.72 35.92 36.03
Voltage (Vmp)
Maximum Power | 45 5, 13.53 13.60 13.66 13.69 13.72 13.76 13.79
Current (Imp)
Open Circuit
Voltage (Voc)3% 40.71 40.91 41.11 41.31 41.51 41.71 41.91 42.01
Short Circuit
Current (Isc)£3% 14.87 14.90 14.90 14.88 14.93 15.00 15.04 15.09
Maximum Series 35 35 35 35 35 35 35 35
use
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GSM-MP3/120-BMDGXXX(xxx=575-610)

Electrical Characteristics(STC)

Rated Power (Pmp) 575 580 585 590 595 600 605 610
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Max'm“m(\';r‘:“';;” Voltage 33.6 33.8 34 34.2 34.4 34.6 34.8 35
Max'm“m('l’rz‘;’)e’ Current 17.11 17.16 17.21 17.25 17.3 17.34 17.39 17.44
Open Circuit Voltage
(Voc)£3% 40.7 40.9 41.1 41.3 41.5 417 41.9 421
Short Circuit Current 18.16 18.21 1826 | 18.31 18.36 1842 | 1847 | 1852
(Isc)*3%
Maximum Series Fuse 30 30 30 30 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 427 430 434 438 442 445 449 453
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Max'm“m(\';::l";;“ Voltage 31.71 31.82 32.02 32.12 32.32 32.43 32.63 32.83
Max'm“m('l’mmg)e’ Current 13.46 13.51 13.55 13.61 13.69 13.71 13.75 13.80
Open Clrutt oltage (Voc) | 3689 | 3700 | 3728 | 3748 | 3768 | 37.88 | 3808 | 38.27
Short C""“i';f/i“"e“t (Isc) | 1484 14.87 1490 | 14.90 14.89 14.95 15.02 15.05
Maximum Series Fuse 30 30 30 30 30 30 30 30
GSM-MP4/144-BMDGXXX (xxx=530-550)
Electrical Characteristics(STC)
Rated Power (Pmp) 530 535 540 545 550
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 41.35 41.5 41.65 41.8 41.95
Maximum Power Current (Imp) 12.83 12.9 12.97 13.04 13.11
Open Circuit Voltage (Voc)+3% 49.20 49.35 49.5 49.65 49.8
Short Circuit Current (Isc)£3% 13.71 13.78 13.85 13.92 13.99
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 393 397 400 404 409
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% 3% +3% 3%
Maximum Power Voltage (Vmp) 39.02 39.07 39.22 39.26 39.42
Maximum Power Current (Imp) 10.09 10.16 10.21 10.29 10.37
Open Circuit Voltage (Voc) £3% 44.59 44.75 44.91 45.06 45.22
Short Circuit Current (Isc) +3% 11.20 11.25 11.30 11.33 11.35
Maximum Series Fuse 30 30 30 30 30
GSM-MP4/120-BMDGXXX (xxx=450-460)
Electrical Characteristics(STC)
Rated Power (Pmp) 450 455 460
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% 3% +3%
Maximum Power Voltage (Vmp) 33.91 34.06 34.2
Maximum Power Current (Imp) 13.27 13.36 13.45
Open Circuit Voltage (Voc)t3% 41.18 41.33 41.48
Short Circuit Current (Isc)*3% 13.85 13.93 14.01
Maximum Series Fuse 30 30 30
Electrical Characteristics (NOCT)
Rated Power (Pmp) 334 338 341
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 32.00 32.06 32.20
Maximum Power Current (Imp) 10.44 10.52 10.59
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Open Circuit Voltage (Voc)+3% 37.32 37.48 37.63
Short Circuit Current (Isc)*3% 11.32 11.37 11.43
Maximum Series Fuse 30 30 30
GSM-MP4/108-BMDGXXX (xxx=400-415)
Electrical Characteristics(STC)
Rated Power (Pmp) 400 405 410 415
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 30.42 30.52 30.62 30.79
Maximum Power Current (Imp) 13.15 13.27 13.39 13.48
Open Circuit Voltage (Voc) £3% 36.98 37.06 37.14 37.31
Short Circuit Current (Isc) +3% 13.78 13.85 13.92 14.01
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 297 300 304 308
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 28.71 28.73 28.83 28.92
Maximum Power Current (Imp) 10.34 10.45 10.54 10.64
Open Circuit Voltage (Voc) £3% 33.52 33.61 33.69 33.86
Short Circuit Current (Isc) +3% 11.26 11.31 11.36 11.40
Maximum Series Fuse 30 30 30 30
GSM-MH3/132-BHDGXXX(xxx=690-750)
Electrical Characteristics(STC)
Rated Power (Pmp) 690 695 700 705 710 715 720 725 730
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | O~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3% +3%
Max'm”m(cr‘:"’;;” Voltage | 4 g4 41.73 41.81 4190 | 41.98 | 42.07 | 4215 | 4224 | 42.32
Max'm”m('r;‘;")er Current | 45 58 16.67 1675 | 16.83 | 16.92 | 17.00 | 17.09 | 17.17 | 17.26
Open Circuit Voltage 49.53 49.63 49.73 | 4983 | 49.93 | 50.03 | 5013 | 50.23 | 50.33
(Voc)*3%
Short Circuit Current 17.66 17.72 17.78 | 17.84 | 17.90 | 17.97 | 1803 | 1809 | 18.15
(Isc)*3%
Maximum Series Fuse 35 35 35 35 35 35 35 35 35
Rated Power (Pmp) 735 740 745 750
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage | 4, 4 42.49 4258 42.66
_ (Vmp)
Maximum Power Current | 3, 17.43 17.51 17.60
(Imp)
Open Circuit Voltage
(Voc)£3% 50.43 50.53 50.63 50.73
Short Circuit Current
(Isc)3% 18.21 18.28 18.34 18.40
Maximum Series Fuse 35 35 35 35
Electrical Characteristics(BSTC)
Rated Power (Pmp) 774 779 785 791 796 802 807 813 819
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | O~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3% +3%
Max'm”m(cr‘:"’;;” Voltage | 41 64 41.73 41.81 4190 | 41.98 | 42.07 | 4215 | 4224 | 42.32
Max'm”m(fr:‘;")er Current | 4560 18.70 1879 | 18.87 | 1898 | 19.07 | 1916 | 19.26 | 19.36
Open Circuit Voltage 49.72 49.82 4992 | 50.02 | 50.12 | 50.22 | 50.32 | 50.42 | 50.52
(Voc) 3%
Short Circuit Current 19.80 19.87 | 19.94 | 2001 | 2008 | 2015 | 2022 | 2029 | 20.36
(Isc) ¥3%
Maximum Series Fuse 35 35 35 35 35 35 35 35 35
Rated Power (Pmp) 824 830 836 841
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Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage |, 44 4249 | 4258 | 42.66
_ (Vmp)
Maximum (m‘;’)e’ Current | 19 45 19.55 1964 | 19.74
Open Circuit Voltage
(Voc) 3% 50.62 50.72 50.82 50.92
Short Circuit Current
(Isc) 3% 20.43 20.50 20.57 20.64
Maximum Series Fuse 35 35 35 35
GSM-MH3/120-BHDGXXX(xxx=630-680)
Electrical Characteristics(STC)
Rated Power (Pmp) 630 635 640 645 650 655
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.94 38.04 38.14 38.24 38.34 38.44
Maximum Power Current (Imp) 16.62 16.71 16.79 16.88 16.96 17.05
Open Circuit Voltage (Voc)x3% 45.11 45.21 45.31 45.41 45.51 45.61
Short Circuit Current (Isc)*3% 17.47 17.53 17.59 17.66 17.72 17.78
Maximum Series Fuse 35 35 35 35 35 35
Rated Power (Pmp) 660 665 670 675 680
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.54 38.64 38.74 38.84 38.94
Maximum Power Current (Imp) 1713 17.22 17.30 17.39 17.47
Open Circuit Voltage (Voc)x3% 45.71 45.81 45.91 46.01 46.11
Short Circuit Current (Isc)+3% 17.84 17.90 17.97 18.03 18.09
Maximum Series Fuse 35 35 35 35 35
Electrical Characteristics(BSTC)
Rated Power (Pmp) 707 712 718 723 729 735
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.97 38.07 38.17 38.27 38.37 38.47
Maximum Power Current (Imp) 18.64 18.73 18.83 18.93 19.02 19.12
Open Circuit Voltage (Voc) £3% 45.35 45.53 45.71 45.89 46.07 46.25
Short Circuit Current (Isc) 3% 19.59 19.66 19.73 19.80 19.87 19.94
Maximum Series Fuse 35 35 35 35 35 35
Rated Power (Pmp) 740 746 751 757 763
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.57 38.67 38.77 38.87 38.97
Maximum Power Current (Imp) 19.21 19.31 19.40 19.50 19.59
Open Circuit Voltage (Voc) £3% 46.43 46.61 46.79 46.97 47.15
Short Circuit Current (Isc) 3% 20.01 20.08 20.15 20.22 20.29
Maximum Series Fuse 35 35 35 35 35
GSM-MH4/156-BHDGXXX(xxx=625-655) Electrical
Characteristics(STC)
Rated Power (Pmp) 625 630 635 640 645 650 655
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 49.39 49.48 49.57 4967 | 49.77 | 4985 | 49.94
Maximum Power Current (Imp) 12.65 12.73 12.81 12.90 12.98 13.05 13.13
Open Circuit Voltage (Voc)+3% 58.35 58.41 58.48 58.53 | 58.61 58.67 58.83
Short Circuit Current (Isc)£3% 13.22 13.32 13.42 13.54 13.63 13.74 13.85
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics(BSTC)
Rated Power (Pmp) 701 707 712 718 723 729 735
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
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Maximum Power Voltage (Vmp) 49.43 49.54 49.60 49.70 | 49.77 | 49.88 | 49.97
Maximum Power Current (Imp) 14.18 14.27 14.36 14.46 14.54 14.63 14.72
Open Circuit Voltage (Voc) £3% 58.40 58.46 58.53 58.58 58.66 58.72 58.88
Short Circuit Current (Isc) 3% 14.82 14.94 15.05 15.18 15.28 15.41 15.53
Maximum Series Fuse 30 30 30 30 30 30 30
GSM-MH4/144-BHDGXXX(xxx=570-610) Electrical
Characteristics(STC)
Rated Power (Pmp) 570 575 580 585 590 595 600 605 610
Power Sorting 0~+5W | 0~+5W | 0~+5W | O~+5W |0~+5W |0~+5W | 0~+5W | O~+5W | O~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) | 4460 | 44.81 | 45.02 | 4523 | 4544 | 4565 | 4586 | 46.07 | 46.28
Maximum Power Current (Imp) | 12.80 | 12.85 | 12.90 | 12.95 | 13.00 | 13.05 | 13.10 | 13.15 | 13.20
Open Circuit Voltage (Voc)*3% | 5357 | 53.76 | 53.95 | 54.14 | 54.33 | 54.52 | 54.71 | 54.90 | 55.09
Short Circuit Current (Isc)*3% | 1326 | 13.31 | 13.36 | 13.41 | 13.46 | 13.51 | 13.56 | 13.61 | 13.66
Maximum Series Fuse 30 30 30 30 30 30 30 30 30
Electrical Characteristics(BSTC)
Rated Power (Pmp) 639 645 650 656 662 667 673 679 684
Power Sorting 0~+5W | 0~+5W | 0~+5W | O~+5W | 0~+5W | 0~+5W | O~+5W | O~+5W | 0~+5W
Power Tolerance #3% | #3% | 3% | #3% | #3% | 3% | *3% | #3% | *3%
Maximum Power Voltage (Vmp) | 4463 | 4484 | 4505 | 4526 | 4547 | 4568 | 4589 | 46.10 | 46.31
Maximum Power Current (Imp) | 14.34 | 14.39 | 1445 | 1451 | 1456 | 14.62 | 14.67 | 14.73 | 14.79
Open Circuit Voltage (Voc) £3% | 53.67 | 53.86 | 54.05 | 54.24 | 54.43 | 54.62 | 54.81 | 55.00 | 55.19
Short Circuit Current (Isc) 3% | 1487 | 14.93 | 14.98 | 15.04 | 1510 | 15.15 | 1521 | 15.26 | 15.32
Maximum Series Fuse 30 30 30 30 30 30 30 30 30
GSM-MH4/120-BHDGXXX(xxx=475-505) Electrical
Characteristics(STC)
Rated Power (Pmp) 475 480 485 490 495 500 505
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.17 37.38 37.60 37.82 | 38.03 | 3824 | 38.46
Maximum Power Current (Imp) 12.79 12.86 12.92 12.98 13.03 13.08 13.15
Open Circuit Voltage (Voc)%3% 44.63 44.82 45.02 4522 | 4541 4560 | 45.80
Short Circuit Current (Isc)*3% 13.29 13.34 13.39 13.44 | 13.49 13.54 13.59
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics(BSTC)
Rated Power (Pmp) 533 538 544 550 555 561 566
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.20 37.39 37.63 37.85 | 38.06 | 38.28 | 38.479
Maximum Power Current (Imp) 14.33 14.41 14.48 1455 | 1460 | 1466 | 14.73
Open Circuit Voltage (Voc) £3% 4463 44.82 45.02 4522 | 4541 | 4560 | 46.60
Short Circuit Current (Isc) 3% 14.90 14.96 15.02 15.07 | 1513 | 1519 | 1524
Maximum Series Fuse 30 30 30 30 30 30 30
GSM-MH4/108-BHDGXXX(xxx=430-460) Electrical
Characteristics(STC)
Rated Power (Pmp) 430 435 440 445 450 455 460
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 33.54 33.79 34.04 3429 | 3454 | 3479 | 35.04
Maximum Power Current (Imp) 12.83 12.88 12.93 12.98 | 13.03 | 13.08 | 13.13
Open Circuit Voltage (Voc)+3% 40.30 40.55 40.80 4105 | 4130 | 4155 | 41.80
Short Circuit Current (Isc)*3% 13.28 13.33 13.38 13.43 | 1348 | 1353 | 13.58
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics(BSTC)
Rated Power (Pmp) 482 488 493 499 505 510 516
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
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Power Tolerance

+3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 33.68 33.93 34.18 3443 | 3468 | 34.93 | 3518
Maximum Power Current (Imp) 14.34 14.39 14.45 1450 | 1456 | 14.62 | 14.67
Open Circuit Voltage (Voc) £3% 40.49 40.74 40.99 4124 | 4149 | 4174 | 41.99
Short Circuit Current (Isc) *3% 14.89 14.95 15.01 15.06 | 1512 | 1517 | 15.23
Maximum Series Fuse 30 30 30 30 30 30 30
GSM-MT4/156-BTDGXXX(xxx=620-640)
Electrical Characteristics(STC)
Rated Power (Pmp) 620 625 630 635 640
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 45.78 45,91 46.04 46.17 | 46.30
Maximum Power Current (Imp) 13.55 13.62 13.69 13.76 13.83
Open Circuit Voltage (Voc)£3% 55.56 55.71 55.86 56.01 56.16
Short Circuit Current (Isc)+3% 14.24 14.31 14.38 14.45 14.52
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 466 470 474 478 482
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 43.16 43.31 43.46 43.50 43.58
Maximum Power Current (Imp) 10.82 10.87 10.93 11.03 11.08
Open Circuit Voltage (Voc) £3% 52.71 52.86 53.01 53.16 53.31
Short Circuit Current (Isc) *3% 11.43 11.49 11.56 11.62 11.68
Maximum Series Fuse 30 30 30 30 30
GSM-MT4/144-BTDGXXX(xxx=570-590)
Electrical Characteristics(STC)
Rated Power (Pmp) 570 575 580 585 590
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 42.32 4247 42,62 4277 | 4292
Maximum Power Current (Imp) 13.47 13.54 13.61 13.68 13.75
Open Circuit Voltage (Voc)+3% 51.09 51.29 51.49 5169 | 51.89
Short Circuit Current (Isc)*3% 14.23 14.29 14.35 14.41 14.47
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 429 432 435 438 441
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.67 39.81 39.93 40.02 | 40.11
Maximum Power Current (Imp) 10.79 10.86 10.91 10.96 | 11.01
Open Circuit Voltage (Voc) 3% 48.53 48.72 48.91 49.1 49.29
Short Circuit Current (Isc) £3% 11.48 11.53 11.58 1163 | 11.68
Maximum Series Fuse 30 30 30 30 30
GSM-MT3/132-BTDGXXX(xxx=690-710)
Electrical Characteristics(STC)
Rated Power (Pmp) 690 695 700 705 710
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.39 40.56 40.71 40.85 41.02
Maximum Power Current (Imp) 17.09 17.14 17.20 17.27 17.32
Open Circuit Voltage (Voc)+3% 4712 47.26 47.30 47.35 47.40
Short Circuit Current (Isc)*3% 18.12 18.17 18.22 18.26 18.31
Maximum Series Fuse 35 35 35 35 35
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Electrical Characteristics(NOCT)

Rated Power (Pmp)

526 532 537 542 547
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.39 40.56 40.71 40.85 41.02
Maximum Power Current (Imp) 13.03 13.12 13.20 13.28 13.35
Open Circuit Voltage (Voc) £3% 47.12 47.26 47.30 47.35 47.40
Short Circuit Current (Isc) £3% 13.97 14.07 14.19 14.30 14.41
Maximum Series Fuse 35 35 35 35 35
GSM-MH2/132-BHDGXXX(xxx=615-635) Electrical
Characteristics(STC)
Rated Power (Pmp) 615 620 625 630 635
Power Sorting 0~+5W 0~+5W 0~+5W | O~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 42.16 42.31 4247 42.63 42.78
Maximum Power Current (Imp) 14.59 14.67 14.73 14.78 14.86
Open Circuit Voltage (Voc)3% 50.79 50.97 51.15 51.33 51.51
Short Circuit Current (Isc)13% 15.38 15.43 15.49 15.52 15.58
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(BSTC)
Rated Power (Pmp) 685 690 695 700 705
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 4214 42.31 4247 42.63 42.78
Maximum Power Current (Imp) 16.27 16.32 16.37 16.42 16.48
Open Circuit Voltage (Voc) £3% 50.79 50.97 51.15 51.33 51.51
Short Circuit Current (Isc) *3% 17.14 17.20 17.24 17.29 17.37
Maximum Series Fuse 30 30 30 30 30
GSM-MH2/108-BHDGXXX(xxx=500-520) Electrical
Characteristics(STC)
Rated Power (Pmp) 505 510 515 520
Power Sorting 0~+5W 0~+5W | 0~+5W 0~+5W
Power Tolerance 3% 3% 3% +3%
Maximum Power Voltage (Vmp) 34.50 34.61 34.73 34.86
Maximum Power Current (Imp) 14.64 14.75 14.82 14.91
Open Circuit Voltage (Voc)%3% 41.83 41,98 42.13 42.18
Short Circuit Current (Isc)*3% 15.46 15.51 15.56 16.01
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(BSTC)
Rated Power (Pmp) 565 570 575 580
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% 3% +3% 3%
Maximum Power Voltage (Vmp) 34.51 34.61 34.73 34.86
Maximum Power Current (Imp) 16.39 16.47 16.54 16.63
Open Circuit Voltage (Voc) *3% 41.83 41.98 4213 42.18
Short Circuit Current (Isc) £3% 17.23 17.28 17.33 17.85
Maximum Series Fuse 30 30 30 30
GSM-MH2/96-BHDGXXX(xxx=440-460) Electrical
Characteristics(STC)
Rated Power (Pmp) 445 450 455 460
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% 3% +3%
Maximum Power Voltage (Vmp) 30.66 30.88 31.10 31.30
Maximum Power Current (Imp) 14.53 14.60 14.66 14.72
Open Circuit Voltage (Voc)+3% 36.49 36.61 36.74 36.87
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Short Circuit Current (Isc)£3% 15.65 15.74 15.83 15.92
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(BSTC)
Rated Power (Pmp) 495 500 505 510
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 30.66 30.88 31.10 31.30
Maximum Power Current (Imp) 16.16 16.20 16.25 16.31
Open Circuit Voltage (Voc) £3% 36.49 36.61 36.74 36.87
Short Circuit Current (Isc) £3% 17.13 17.19 17.23 17.29
Maximum Series Fuse 30 30 30 30
GSM-MT2/132-BTDGXXX(xxx=600-620) Electrical
Characteristics(STC)
Rated Power (Pmp) 600 605 610 615 620
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.04 40.27 40.45 40.63 | 40.80
Maximum Power Current (Imp) 14.99 15.03 15.09 15.15 15.21
Open Circuit Voltage (Voc)*3% 48.27 48.48 48.70 48.91 49.07
Short Circuit Current (Isc)*3% 15.79 15.85 15.91 15.97 16.05
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 454 458 462 466 470
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% 3% 3% +3%
Maximum Power Voltage (Vmp) 37.21 37.37 37.54 37.70 | 37.86
Maximum Power Current (Imp) 12.22 12.27 12.32 12.36 12.42
Open Circuit Voltage (Voc) 3% 44 .89 45.09 45,27 45.46 45.63
Short Circuit Current (Isc) 3% 12.97 13.02 13.05 13.11 13.16
Maximum Series Fuse 30 30 30 30 30
GSM-MT2/108-BTDGXXX(xxx=490-505) Electrical
Characteristics(STC)
Rated Power (Pmp) 490 495 500 505
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% +3% +3%
Maximum Power Voltage (Vmp) 32.64 32.86 33.04 33.24
Maximum Power Current (Imp) 15.02 15.06 15.14 15.20
Open Circuit Voltage (Voc)+3% 39.60 39.82 40.01 40.21
Short Circuit Current (Isc)£3% 15.75 15.80 15.89 15.96
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 371 375 379 383
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 30.29 30.47 30.67 30.85
Maximum Power Current (Imp) 12.26 12.29 12.36 12.42
Open Circuit Voltage (Voc) +3% 36.83 37.01 37.21 37.39
Short Circuit Current (Isc) £3% 12.92 12.97 13.01 13.09
Maximum Series Fuse 30 30 30 30
GSM-MT2/96-BTDGXXX(xxx=435-450) Electrical
Characteristics(STC)
Rated Power (Pmp) 435 440 445 450
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance *3% +3% +3% +3%
Maximum Power Voltage (Vmp) 29.29 29.48 29.69 29.89
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Maximum Power Current (Imp) 14.86 14.94 15.01 15.05
Open Circuit Voltage (Voc)*3% 34.76 34.97 35.18 35.39
Short Circuit Current (Isc)*3% 15.91 15.99 16.07 16.15
Maximum Series Fuse 30 30 30 30
Electrical Characteristics(NOCT)
Rated Power (Pmp) 330 333 337 341
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% 3% +3% 3%
Maximum Power Voltage (Vmp) 27.19 27.27 27.57 27.74
Maximum Power Current (Imp) 12.14 12.18 12.22 12.28
Open Circuit Voltage (Voc) £3% 32.33 32.52 32.74 32.91
Short Circuit Current (Isc) 3% 13.05 13.11 13.16 13.24
Maximum Series Fuse 30 30 30 30

4.UNPACKING SAFETY &4

(1) At time of receipt, verify that the product delivered is in fact the product ordered the product name, pallet number,
and serial number of each laminate are clearly marked on the outside of each packing box.

WEsEt, WAL SR RBHERITMN~R, AESIMERSMNINEFEMRAE MEEN~RBR. RESNFIIS.

(2) For unpacking outdoors, it is prohibited to operate in rainy conditions. Because the carton will become soft and

damaged after it gets wet in the rain. The stacked PV modules (hereinafter referred to as "modules") may tip over, which may
cause damage or injury to personnel.

AERSMRER, FiEEMPIRl. RANMNSRRBESZIMERLELF, BREENEFAURSREGR, KRS
BAEHRIRUAR AR E .

(3) For a windy site, it is necessary to pay special attention to safety. Especially, it is not recommended to transport or

unpacking the modules in high wind conditions. The unpacked modules must be tied down to avoid any unwanted movement.

EAERMELT, FEEMXNINTNREERE, FRAREENFET, TENAEXMARE TESALIFENAR. ELFE
HEAFERIE LT ABEEER,

(4) The work surface is required to be level to ensure that the package can be placed stably, avoiding sliding.
Rl st T R EARIEBL R A RE B PR ERNE, EERInE.

(5) Wear protective gloves during unpacking to avoid hand injury and fingerprints on the glass surface.
wEN, BEREGRFEUAREFZH, ENBRTISEAEIKIBREE TFRE.

(6) Each module shall be handled by two persons. It is forbidden to pull the wires or junction boxes and frame of the
modules to carry the module.

BHRAKFTE2DAR, RAMR, BibNiHERES RBiE.

(7) Do NOT use a knife to cut the zip-ties, but use wire cutting pliers.
BERNTIEIF S, MEERBZ%H.

(8) Do NOT place modules directly on top of each other.
PERAHERBME—IE.
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5. INSTALLATION %%

5.1, INSTALLATION SAFETY &R %

(1) Always wear dry insulation protection equipment: insulated tools, head gear, insulated gloves, safety belt and safety
shoes (with rubber soles).

BERATFROESGFER: MEEKTHR, R2E. BEFE. RE2HFNRLE (BRK)

(2) Make sure flammable gasses are not generated or present near the installation site.
BERRREEMSHE, T2BERERIEARESE,

(3) Do not install modules under rain, snow or windy conditions. Place disassembled PV modules correctly.
B2ETH. TERHARNNBERTLELAY, FREHFRBEHHITZERE.

(4) Keep the PV module packed in the carton until installation. Please install immediately after unpacking. Please keep
the connector dry and clean during installation to avoid the risk of electric shock. Do not perform any work if the terminals of
PV module are wet, until they are dry.

*“Mﬁhﬁﬂﬂ#%@omf%ﬁ MR, REFNERIFEZSTIRES, URMBRME. MRCREHERS
imTEENREIERE, BEETFREFIRE.

(5) Please take measures to insulate during PV module installation and wiring.Do not unplug the connector if the
system circuit is connected to a load.

ERREHREMDLEIE, LHHITEGNF. MRAGHEESAHER, AR TEEEX.

(6) Do not touch the junction box and the end of the interconnect cables (connectors) with bare hands during
installation or under sunlight, regardless if the PV module is connected to or disconnected from the system.

TERGERAERIRARS, ERZIESEREARRBEAG LAIHE, BAERFEMEEEESE AR,
(7) During installation, if PV modules are touched by bare hands, there is a risk of scalding or electric shock.
AREFIRED, BERTFMIRAY, SBRGREBRETNEK.

(8) Do not hit or put excessive load on the front or back of PV modules, this may break the cells or cause microcracks.
AEEAHNERSE BRI ENDFSERITES, XAURSTUIRMFREERBEBAIRR.

(9) Make sure that the polarity of each module or a string is not reversed considering the rest of the modules or strings.
ZRBHMAENSEH, FHRENMAMSHENRMEIREEME.

(10) Do not stand on the module glass. There is a risk of injury or electric shock if glass is broken.Do not work alone
(always work as a team of 2 or more people).

PEMERB L, URBBREERGENSILMERK. TERMTE (—ERFH2IMHESHALREIE

(11) Ensure sure that all connections are securely made with no gap between the contacts. Any gap can result in
electrical arcing that can cause a fire hazard and/or an electric shock.

MR A EREE, MoETER. EREREFTESBEIN, NMSEARM/HAMBRER.

(12) Do not damage the back sheet of PV modules when fastening the PV modules to a support with bolts.
BT IE R A RER X R LR, TEREREAHRIER.

(13) Do not drill holes in the frame. It may cause corrosion of the frame or PV modules burst.
NEEBEEMILE LHITHTL, AL SIHEIER MR B RS,

(14) Do not damage the surrounding PV modules or mounting structure when replacing a PV module.
EHEREAHR, TESFABRNRARSRES

(15) Cables should be fixed in the area not exposed to direct sunlight to prevent cables aging.

BN EEENZIALES X, FhEBLiEL.

(16) Protective measures must be taken in the process of installation to avoid force extrusion or impact on the modules.
RERREGFRER, UBSRAGZRI IS ESES.

(17) When installing modules on roof mounted structures, please try to follow the “from top to bottom” and/or “from left
to right” principle, and don’t step on the module. This will damage the module and would be dangerous for personal safety.

MTBIPVE R RERAEMAGEH, BREEF| N LB T/ NELBEWREREN, BFAEGRIEAH EEE, BAAE
SIUREY, A ASREENER-
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(18) The design loading of modules have been evaluated by TUV according to IEC61215 with 1.5 times safety factor;
The mechanical load bearing is dependent upon the mounting methods used and failure to follow the instructions of this
manual may result in different capabilities to withstand snow and wind loads;The system installer must ensure that the
installation methods used meet these requirements and any local codes and regulations.
R#E IEC61215, TUVE LB MHIT T RITHEITE, REAKI5MF; MABBRTIANRESE, REEREAFM
R RES SBURZ EMRNEHN TN . REREARLIRRAERNREFETESXLERFEM S AEREN
(19) We recommend that you insure your Solar system against natural hazards (e.g. against lightning strikes).

BINBWUR AR KRBAR G R IART L BRARE (FINES).

(20) Grand Sunergy modules are certified to be installed and operated in safety level Il at voltages lower than
1500Vdc.This maximum voltage should not be exceeded at any time and, as the voltage of the module increases, above data
sheet values, at operating temperatures below 25°C, then these need to be taken into account when designing a PV system.

ERBIRARLINE AT 1500Vde B E T REMBERERHI. AEMEHRBAINBILEABE, FHAMKEE
AEERIEM, STHERE, TERERT 25°C, MER PV RARRFEEZEXL,

(21) Under normal conditions, a solar photovoltaic module is likely to produce more current and /or voltage than
reported under standard test conditions. Accordingly, the value of Isc marked on this module should be multiplied by a factor
of 1.25 when determining the conductor current ratings, fuse sizes and size of controls connected to the SPV output.

HEERBBERT, KMEEAREAHTE~ELRENKFH TRENESHBRI/SEE. Eit, HRESFEERGEME,
FRETER R~ FEIR RSPV BYZ IR R T, X MAM EARicaYIsclER U1 .2589F F .

(22) Do not install modules in a location where they will be immersed in or continually exposed to water.

BBEGREAESBASFERET KPHMNE.
5.2, ENVIRONMENT CONDITIONS AND SITE SELECTION ¥ &4 52 &Mt %#F

Grand Sunergy solar module should be installed in the following environmental conditions.
ERTER XA REGRENIMZFENT
Table 5-1 operation condition

#25-1 tAHHIRIEM T/EEFER

NO Environmental conditions Range
F5 HEEA SEE
Recommended Working temperature i .
1 . e -40°C~+40C
HETERRE
9 Storage temperature 201 C~+50°C
FiERE
Humidity
3 = 5<RH%<95
2E

Remarks: The working environment temperature is the monthly average maximum temperature and minimum
temperature of the installation site. The mechanical load bearing capacity of the Solar PV modules determined based on the
installation method. Mechanical Load Pressure: The design pressure is 3600 (front)/1600 (back) and the safety factor is 1.5.

#F: ZIEMEREARRMSBINSESEEMSINEE . KXRGELREHGREAZHNMBTRARESIRRE
), MHEAHES: &HESHH3600 (F)) /11600 (F) , REAKH1.5.

Notes:

- The mechanical load bearing is dependent upon the mounting methods used and failure to follow the instructions of this
manual may result in different capabilities to withstand snow and wind loads. The system installer must ensure that the
installation methods used meet these requirements and any local codes and regulations.

AR

A ZEIRTHERNRER L, MRAEBAFMEORA, TERSSBURZISNRAETNENRIE. REREARY
AR FTE AR RE AR S X LB R PR AR 2 S E A E o

If you are planning to use the PV modules where the water damage (Humidity: > 85RH%) may be possible, please

consult with Grand Sunergy technical support firstly to determine an appropriate installation method, or to determine whether
the installation is possible.
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MRETRIEFTREE KRR ENMS GEE: >85RH%) FEAXRKEN, BERERRENBARZFENESALURES
BRRERZE, IHEREAIURE.

The operator needs to consider the effect of the high altitude on the operation of the module, when the modules are
installed at high altitude. The maximum altitude allowed for PV Module installation is 2000m.

HEHRRESTH, RMEEFTELZESEVEGSITHEM. HRABRIFRENRKEIRA2000K.

For most places, Grand Sunergy PV modules should be installed where the sunlight can be maximally acquired
throughout the year. In the Northern Hemisphere, the PV modules should typically face south, and in the Southern
Hemisphere, the PV modules should typically face north.

MTFARZHMTS, ERBEARAERREAGNZBEREESFREBR RIREEZLRFMMS . FrkRE, A
RIFEAR, ERYERRE, AHsFHI.

When selecting the installation location, avoid areas with trees, buildings, or obstacles because these objects will form
shadows on Solar PV modules, especially when the sun is at the lowest position on the horizon in winter. The shadow will
cause the loss of the output power of the Solar photovoltaic system. Although the bypass diode installed in the PV module
can reduce this loss to some extent, do not ignore the shadow factor.

EFREMER, BRAEKNAK, ERYSERESVNRXE, FEAXLEDFLAEKRBRERAT LKA, TEHRES
FYHRMAALTHTEE ERERAOMVER. PBRSERKRERARGMEIIRNRL, REKMRELRAHRANZHK _RE
AIA—ERERVR X FRL, MAEZMBEZMER.

Position the modules to minimize the chances of shading at all times of the day. Try to install modules in a location where

there is rare shading throughout the year. Shading can normally be minimized by ensuring that the distance between the
obstruction and solar array is greater than three times the obstruction’s height.

SR HFHITEMUAR RO B E—RPEAREEELHNFTEE. REFJAFRRE—FHEGERNMLE. BEFTLIE
S HARIEIS TN K PRRE B PES | < B EE B X TRERYS BN = ER&MLAS .

The module must not be soaked in the water or in the environment (i.e., fountain, spindrift, etc.) where the module would
touch water (pure water or brine) for a long term. If the modules are placed in an environment of salt fog (i.e., marine
environment) or sulfur (i.e., sulfur sources, volcanoes, etc.), there is a risk of corrosion. It's not recommended to install the
modules, when the distance is less than 100m ; and it's recommended to install the modules with the anti-salt function, when
the distance is between 100m and 1km. So stainless steel or aluminum materials must be used to contact the PV modules,
and the installation position must be processed with anti-corrosion treatment.

PR ERIBAEKPHACHIEK (GRS ERK)WIFE R (FIaER . SRES). MREAHETREEVEFHIMNE )& SHED
W, KLUF)WMFEFR, SHEMAXKE. HEENF100met, FEINREAYE; HEBEE100m~1kmZ B, BilRE
BAMEZAENAYS. LIRABAFERNIEBMRRSRABER, H AN EIBLMEFHHMAILIE.

According to the surrounding environment of the project, use the appropriate protective measures to ensure the safety of
the module installation and reliable. For example, it needs to have around the windproof measures like design of windbreaks
in strong wind area.

REFEDEHGEERE, RASENFRFPEEHRAGZENBTAIEMZE, ERXE, BEZERBRERIAEIT
B XU o

The system design needs to have the lightning protection function, it must pay more attention especially in the installation
ground where are more lightning strike.

Rt FEBME LI, FAIRERRMARSESR, —EEEMENR.

When installing Solar modules on a roof, the roof must be covered with a layer of fireproof material applicable to this
class, and adequate ventilation must be ensured between the back of the module and the installation surface. A safe working
area also must be left between the edge of the roof and the external edge of the Solar array.

HERN EREKPAGEESR, BN EUNEBSE—RERTZFRMMAME, HARIEPAHSENZRECERTS
HIBX, EERDUALFIKPRREMTIMIMALGZ BB H =2 TIEXE,

In the case of residential installations on the ground, modules must be installed following local regulations, e.g. using
fence.

WMREERMAME L, EHMNREMRBYMENTET, fNREPEERBIEE.
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Grand Sunergy Modules can be mounted in landscape and portrait orientation however the impact of dirt shading the
solar cells can be minimized by orienting the product in portrait.

ERBHRAG AT ERMMNE R K, BB EME R AR KPR R R D 7 I8 dk A PR BE R it B 2N o
Avoid using a mounting method that will block the drainage holes in the module frame.
B S EEAMERRBKILN R R L.

5.3, TILT ANGLE OF INSTALLATION tAR4B 4 L&A

The installation of Solar PV module string should be in the same orientation and the same installation angle. Different
installation directions and installation angles will lead to the mismatches in current and voltage which is caused by different
light absorption of different Solar modules, this mismatch will cause the PV system power output loss.

KPABERREH RN RENIZARFR—AUME—REAE. FRNZEFNMZRMASSBAEKEE LKA E
MUk DB FAEEFMSHN~ERNERMEBES LR, AMERAZEITHEER, ERIIEREHRE.

When all solar modules are mounted in the same plane and orientation then all can be expected to have similar
performance throughout the day and can be connected together to the same inverter channel.

LA AR AG R RER—FEMAE LN, MEEGREEELXEEHMUNMEE, HAFTUEREIR—METRE
E.

If solar modules on the same installation are mounted at different angles or orientations then energy production can
normally be optimized by connecting the different orientations to different inverters (or different MPPT if the inverter has more
than one MPPT). Refer to inverter manufacturers for further guidelines.

MRE—RE FMAPREBEHUTEMNBERFRRE, BEWURBEFAR G EEZEDARRIEER (WRELHRE
A MPPT, MEHEAER MPPT) RILILEERE. HSRFETHRGES 7 HEESEM.

The largest power will be generated When direct sunlight on  Solar PV module. For modules which are installed on the
fixed brackets, the best installation angle should be selected to ensure the maximum power output can be generated at winter
time, if the angle can guarantee enough power output during the winter, it will make the whole Solar PV system in the rest of
the year can have enough power output also.

S ES B RPREEN KA N EREMINERRER, N THPLRRERBTE IR EAKRMBERELRAY, EERENTENA
BT R B RS TR REHMINER~L, MRIZAFRRIELRAHELTEEBNIERALY, TESEENKMELELRK
PHERE—FPNKTHIEERESEBIINE~L,

Solar modules are recommended to be installed at an optimized tilt angle to maximize the energy output. For detailed
information on the best installation angle, please refer to standard Solar photovoltaic installation guides or consult a
reputable  Solar installer or systems integrator. Dust building up on the surface of the modules can impair module
performance.YuHuan Sunpro Solar recommends installing the modules with a tilt angle of at least 10°, making it easier for
dust to be washed off by rain. Any faults caused by and/or attributable to tilt angle less than 10 degrees are not covered by
manufacturer's warranty. It is roughly equal to the latitude of the project site as a rule of thumb, facing toward the equator.
Optimized system designs must incorporate other local requirements.

EGRE MR AR R XAEEEGLUARIGEENEEA K. T IFANREAE, BFREMEAGREERERERSR
BHEREAHREFAHNEYN. ERENAHRENMELERAT/NTI10°, XEHARETHHNMMERAREEZHWRKE
E, NMRCNAMERREY, BRFTAGRENFRKRE, BRKARXEFUKERB LB TRE, #MmE I IELE.
AR AENT10E s ENSENSEERNEFNFRIETERN. —RRFTEABFRTHMEREMNGE, BRMEE.
(BAESKPRAYIZ P IE 2R B St BB R R B R E R A .

Installation inclination refers to the Angle between the PV module and the ground plane, as shown in Figure 5-1.

RRMARZIERREAREAMSKTFEZENAE, NES-1R.
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Horizontal

Fig. 5-1 Tilt angle
E5-1 REGAREE
Table 5-2 Recommended tilt angle for fixed systems

R5-2 BAEAZREMNBYWHRENA

REHFRLGE Rt
Latitude Tilt angle
0°~15° 15°

The same latitude
15°~25° .
[5] %2 2 b B Qb 45
25°.30° Same latitude +5°
REH T AL E+5°
30°~35° Same latitude +10°
REMTAEHE+10°
Same latitude +15°
35°~40° "
REM T E+15°
40°+ Same latitude +20°
REMTAEE +20°

5.4, INSTALLATION REQUIREMENTS FOR BIFACIAL CELLS MODULE W #EHREER

Under the certain installation conditions, the backside of bifacial cells module will also generate electricity power after
receiving the reflected light, which will bring additional power generation gain to the power station system.

NHEBMBHE—ENLEXMET, SHEZIRFEEESLSE, SKBMARZTRIIIMNILBIEE.
The shading on the module surface will affect the power generation much, the module should be installed in the place

where the module cannot be shadowed totally (such as the shadow from building, chimney and tree etc.), and even the
partially shading (such as the dirt, snow and aerial wire etc.) should be avoided.

EHNEEFTEIH (AR & (fla, BEEf. ME. &) , BMERS (B &# (i, BER=%. 51k,
. BEXHN) thER.

The generation gain is related to the ground reflectivity, the module installation height to the ground, the array spacing
and the shadow shading to the module backside.

ABESBGMERGER, HUSEHSE. HIEEMSEBZEEEX.

Generally speaking, the reflectance is various with the different ground (See table 5-3), and this will lead to different
power generation gain.

—fiRRiRE, TREMMERERS RIS —HE, RIEHERNEHLBIBE ARG, MRS-3FAR.

Table 5-3 reflectivity of different surfaces
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#®5-3 TRIMEANRSE

The ground type Water Grassland Ground Concrete Sand Snow
MR KE Eih tih BT it it
Reflectivity range (%)
n 5-12 12-25 20-33 20-40 20-40 80-85
REECE

Due to the different ground clearance height will affect the power generation gain, it is recommended to install the module
at a height from 0.5m to 2m. See Fig. 5-2.

TREBSE RSN EE A LBENIEE, —RENZESEHN0.5m~2miLi&iE. MES-2FR.

Fig. 5-2 Distance from the earth
E5-2 W EGRER
In the system design, besides the ground type and the module installation height to ground, the proper array spacing and
how to avoid shadow shading on the back need to be considered too, please consult with the professional system designer.
EFITRGEITE, BRTHERBEMSHSEUN, SENETIEERESMMESSERZERBTEER, FEOTLRSZE
AR

5.5, INSTALLATION METHOD %755k

5.51 MECHANICAL INSTALLATION AND WARNING #l#Z % & T = EIR

PV modules can be installed through clamp method. The modules must be installed according to the following examples
and recommendations. If a different installation method is desired, please contact Grand Sunergy customer service or
technical support team for consultation. Improperly mounted modules maybe damaged. If alternative mounting method is
used that has not been approved by Grand Sunergy, the modules will not continue to carry a valid warranty.

HREGHOEEMRZEATUARBEREESR . REAHCIKBTERGIFZNHAT, MRLZEZLFRASERREATAR
], FEAERMRBEAIFRER, FRGERMXER, BUNSBIFEGHSBREREY.

Modules shall not be subjected to wind or snow loads which is exceeding the maximum permissible designed loads, and
shall not be subjected to excessive forces due to the thermal expansion of the support structures. The selection and design of
mounting bracket shall be carried out by professional system engineers after the load calculation according to the climatic
conditions of the installation site.

REtd B REAS T RAZEMBEEXRITHTHAST (MRMSHE) , BESRIZEAZEZREDH K
MAEENE RS, RELEMSRZRFHRTWRGTRMFEITHREITE, AEXNREIRHITEREMZIT.

The modules depicted are mounted on continuous rails that extend beneath the modules. If modules are mounted without
continuous rails below them, the maximum allowable loading will be reduced and needs to be subjected to review.

iR R AR R EAG T HEMAES R L. MREGHLEERIBETENIRENERT, BomKHRITHEE
SR, FHITEE.

Please ensure that the modules with the same color cells to be installed together.

FEAERLERED, EUERERERANAGRRE—E.
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A clearance of at least 115mm (recommended) is provided between modules and the surface of the wall or roof.

EEAHEE N ETRE B BEZED115mmEgE k.

The minimum clearance between two adjacent modules must not be less than 10mm.

PR HESRLE 1 2 [BJ AN B /N EIBR AN BE/ N T 10mm.

The module frame drain holes cannot be blocked in any situation during installation or use.

REFEAIIED, HKFLERATER TEHREEZE.

To maximize mounting longevity, Grand Sunergy strongly recommends the use of corrosion proof (stainless steel)
attachment hardware.

ARAKEEREKRESES, ERM ZIERKBRME (RER) Ef.

The installation method listed below are for your reference only, the PV system installer or the trained professionals
should take the responsibility of the PV system design, mechanical load calculation, install, maintenance and safety, Grand
Sunergy will not supply the related material for system installation.

UTHEMRERENESE, RERRARLTINGHELATUREMNRRENET, IBREITE, €. &F
Mze5 iR, ERMETREEXNREMR.

(1) Screw Installation

Each PV module has 8 mounting holes (shown as drawing 1).The downward mechanical load resistance of module
would be different according to the installation holes used(shown as table 1),Please use 8 of them to secure the modules to
support structure. The module frame must be attached to a mounting rail using M8 corrosion-proof screws together with
spring washers and flat washers in eight symmetrical locations on the PV module. The applied torque should be big enough to
fix it steadily. The reference torque value for M8 screw is 16~20N*m.

(1)iBgT 2%

BN RAGESNREFL(WENER), TRENRER, HEETHIWETIATE(NFR1EAR), BERSNREFLISA
HEEAZIELEW L. BEEATAMSIHEHRIRITEIEAREN L, HFAERREBEHNSNMNIRAEFEARBIFEREE. HEM
WMAENIZEBK, ATUBREHEEE. MSIZITHS EHEE H16~20N*m

5400Pa Load Tested

Mounting system

Table 1

Drawing 1
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(2) Clamp Installation

The modules can be fixed on both the long and the short side of the module within the constraints shown in
drawing 2, using a minimum of four clamps. The modules are built to withstand a downward force of up to 5400 Pa
(550 kg/m2) or 2400 Pa (244 kg/m2) according to where they are clamped. Site-specific loads such as wind or
snow which may exert forces in a different way need to be taken into consideration to ensure this limit is not
exceeded for each respective mounting option.

(QERRE

HEER2EFRNAREET, ERTUBEEAENKIBNGED L, FRAKVANER. RBEHEEME, HET
7253145400 Pa (550 kg/m2)82400 Pa (244 kg/m2)faI T 1. EEEZERIFSENET, WARE, BN
UARBAREMS, URREDNREIZNA BT XRE.

A. For standard module with backsheet: BIF#R/ELRH
1. Clamp picture as below:

1. ERE R

Figure 3 Double-side clamp

. —hSpring washer S OPTINA washer
S ; sy murl
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2. Install module with clamps at longsides of frames ZEIEZRAY KA ER L 4R

e

This Installation method is applicable to the series of PV modules as listed below:

RREFZERTIUTAREARZRT:

Table 1
Type 1 GSM-MP3/132-MXXX
Type 2 GSM-MP3/120-MXXX
Type 3 GSM-MP4/156-MXXX
Type 4 GSM-MP4/144-MXXX
Type 5 GSM-MP4/132-MXXX
Type 6 GSM-MP4/120-MXXX
Type 7 GSM-MP4/108-MXXX
Type 8 GSM-MP4/144-MBXXX
Type 9 GSM-MP4/120-MBXXX
Type 10 GSM-MP4/108-MBXXX

NOTE : XXX : Module power
B.For dual glass module with frame WIFLHE:

The dual glass module with frame is designed for clamp installation. It needs the clamps, bolts, nuts and washers to fix on the
bracket (as shown in figure1, 2, 3, 4). Sufficient torque should be applied to the bolts to ensure stable reinforcement. The
reference torque value for M8 screw is 16~20N*M.

MIELAHIRITAERR K. FERER. B¢, BSMPEEEEIREOE. 2. 3. 4Fi7R). BRERNEBIIHELE,
WRMETRE. MBIZTHISEHEE{EH16~20N*M.
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Figure 3 Double-side clamp

This Installation method is applicable to the series of PV modules as listed below:

RREFZERTUTARAREAERZRT:

Table 2

Type 1 GSM-MP3/132-BMDGXXX Type 12 GSM-MH2/108-BHDGXXX
Type 2 GSM-MP3/120-BMDGXXX Type 13 GSM-MH2/96-BHDGXXX
Type 3 GSM-MP4/144-BMDGXXX Type 14 GSM-MH2/96-BHDGXXX
Type 4 GSM-MP4/120-BMDGXXX Type 15 GSM-MT3/132-BTDGXXX
Type 5 GSM-MP4/108-BMDGXXX Type 16 GSM-MT3/120-BTDGXXX
Type 6 GSM-MH3/132-BHDGXXX Type 17 GSM-MT4/144-BTDGXXX
Type 7 GSM-MH3/120-BHDGXXX Type 18 GSM-MT4/120-BTDGXXX
Type 8 GSM-MH4/156-BHDGXXX Type 19 GSM-MT4/108-BTDGXXX
Type 9 GSM-MH4/144-BHDGXXX Type 20 GSM-MT2/132-BTDGXXX
Type 10 GSM-MH4/120-BHDGXXX Type 21 GSM-MT2/108-BTDGXXX
Type 11 GSM-MH4/108-BHDGXXX Type 22 GSM-MT2/96BTDGXXX
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The selection and installation of the clamps shall obey the requirement according to table 3. Otherwise the module may not

satisfy the mechanical load and have the risk of broken.

[EREEFEM R RN IRFRIBKEIT. BN, BT

Table 3

SRR, FHAMEFRIRE.

Type

Loads
(Pa)

Clamp Length
(ERKED

Installation Drawing (FREE)

Notes

5400/2400

250mm

Size(module): 2384*1303*33mm
Distance between holes:
1400mm/990mm/400mm

5400/2400

250mm

Size(module): 2172*1303*33mm
Distance between holes:
1400mm/790mm/400mm

5400/2400

250mm

e 5

Size(module): 2465*1134*30mm
Distance between holes:
1500mm/400mm

5400/2400

250mm

Size(module): 2278*1134*30mm
Distance between holes:
1400mm/990mm/400mm

5400/2400

250mm

Size(module): 1914*1134*30mm
Distance between holes:
1300mm/990mm

5400/2400

250mm

Size(module): 1722*1134*30mm
Distance between holes:
1300mm/990mm
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Size(module): 2382*1134*30mm

7 | 5400/2400 >50mm ; Distance between holes:
_ 1400mm/790mm/400mm
= ‘ﬂ
B
] Size(module): 1960*1134*30mm
8 5400/2400 250mm 4 Distance between holes:
1 1400mm/990mm/400mm
'H
r
i Size(module): 1762*1134*30mm
9 5400/2400 250mm § Distance between holes:
=15 1400mm/400mm
ki

. *NOTES:

Other mounting configurations can be used. However, failure to comply with the above recommendations will result in a
lowering of the load handling capabilities below the empirical value, and product failure as a result of an overload situation will

not be covered by the Grand Sunergy warranty.

AR TUERREMRZRERE, ERAETERAZRESBAGSFTRNRTZEE, “REITHAYTFI2ZZERRRK.
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5.5.2 ELECTRICAL INSTALLATION H 5223
1. Cable layout k5=

The recommended vertical installation connection methods for module with split J-Box are as follows (The extension
cable is required).

EEZRELARTEENT (FEEKBELRL) .

Extension
Cable

|
[1]
EL
oo
oo
oo
oo
L[]
a Lo
L]
a_4po
(1]
a_JLe

it

Oj—ld}
ey | mt]
oy o
ol o

Fig.1 Split J-Box at module side position for vertical direction

B1 BESEOENBEERESR
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Fig.2 Split J-Box at module middle position for vertical direction

E2 BESETENEERESR
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Ex] e 1 g e 1
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L2 ol 1 @ o |

Extension cablie Extension cabla

Fig.3 Split J-Box at module middle position for horizontal direction
E3 BREEPENKERESR

Precautions: To minimize risk in the event of an indirect lightning strike, avoid forming loops when designing the system.
In order to avoid bad or damaged connection of the cable and connector, the cable and junction box caused by human factors,
affecting the electrical safety or service life of the product, it is recommended that the force applied between the cable and
connector, cable and junction box shall not be greater than 60N during the installation, dismantling, maintenance and any
other related process of the Product.
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REFIEFW: ATHEZEEENNRERIRE, ETRGNEBRERER. A% A NERERLES S ERES.
L SREEEETRIMRE, ¥M-RBESRENERES, BTRERE. K. HPREMEEHEXIRES, ©wnE
LOTANERESR . UL S EIIER NI B K T60N.

Pay attention to the direction of the wire when installing the modules. It should be connected along the wire direction to
avoid bending the wire.

AEREMRERNSEEE, NINESLSEEE, BESETS.

2. Electrical Connection %%

The Direct Current (DC) generated by the PV system can be converted to Alternating Current (AC) and connected to the
public power grid. Different regions may have different policies, laws and regulations to stipulate the installation and grid-
connection requirements of PV systems. Therefore, during the design, installation and grid-connection of PV system, please
comply with the local policies, laws and regulations.

HRRGFENERBAIAEBREIZRE, HEQHEBENIEE. FTRMXATERATRMBERFEERENRNE LR RGN
REERMANER, EREAKRRZNZIT. REMFAMIRES, HETFTHBERAEERENEK.

PV modules can obtain different current and voltage outputs through series connection and parallel connection. Read this
installation manual carefully before electrical connection and installation. Please design and connect according to the current
and voltage required by customers. Before connection, please ensure that the connection part is free from corrosion, and
keep it clean and dry.

FARA R BRAMHFRAERSXATLURSAENBERMBERL, EHRHITESERNZRER, BTFARDEZAZEFM,
HKIEE PR ERWERMBEER TR FESL. ERIERREZERSTEM, REEEMTIE.

Different types of modules cannot be connected in series. Modules connected in series should ensure the consistency of

their current. The voltage of the module string should not exceed the allowable system voltage value, which can be found on
the nameplate or datasheet of the module.

PRIEBRAH~mAERRE—E, FRE—EMNAG~REREEBRMN—HE, A4 ERBETERBIRIFRA
HRGREE, ZBEEREAGMEESRENEBERE,

Grand Sunergy modules are provided with stranded copper cables with a cross sectional area of 4mm? which are rated

for 1500V dc, connectors with rated current greater than 15A , and are UV resistant. All other cables used to connect the DC

system should have a similar (or better) specification. Grand Sunergy recommend that all cables are run in appropriate

conduits and sited away from areas prone to water collection. The connector should be mated with its original female or male
connector of the same supplier

EFRRH A REESEER N dmm? %%, SUEREHR 1500V dc, EREF/ATEBRBRATI5A, , mEME. ATE
BRERAGHAAHMBSBNEREMN (HEH WK ERREERAREHREELANSES, HEERHRK
HIXSE . EERERR N SR —H N R Y[R IR B 3K A KRR BC XY

The maximum number of modules in series depends on the system design, the type of converter used and the
environmental conditions. In general, the maximum number (N) of PV modules in series can be calculated by dividing the
maximum system voltage by the open circuit voltage of the relevant Solar PV modules. When designing the Solar PV
system, it is necessary to take into account the characteristic that the voltage of the Solar PV module changes with the
temperature. Considering the voltage increase caused by temperature drop in extreme environment in winter, the maximum
series connection number of Solar PV modules can be calculated by the following formula.

BRAGHNRARBERT R SR, FTATMRNERMMERG. BEBRLT, SANERKRAMEELREGHE (N
AILLEIE R G i KB ERRAE X KPRRELRAHFARBEEN AN ITEMIRG, ERERITTKBERELRRZ, —EEZEIK
PHEESLRA MR EREERETLMBUAFE. ZRILFTERNHFETRE THRERMEEAS, KMARELRAHZEKS
BRBEAUERATARITE:

Table 5-4 maximum series connection number calculation

Table 5-4 HERREAHEHE

Formula Maximum system voltage V = N*Voc*[1+B*(Tmin -25)]
2% BRARGHEEV 2 N*Vo*[1+B*(Tmin -25)]
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v Maximum system voltage
BEARGHBE
The number of maximum Solar PV modules in series
N BB — I R AME
Vao The open circuit voltage of each module (see product label or datasheet)
STC £HTAEHMARBEE (FJUAEEAGFIFRERENED)
Temperature coefficient of open circuit voltage of the module (refer to datasheet)
i et F BB EORERY (GBS EAM0MIES)
Tor The lowest ambient temperature at installation site
BHREMPRRINZRE

If the modules are allowed to be installed in parallel electrically, each module (or series string of modules so connected)
shall be provided with the maximum series fuse as specified. For applications requiring high currents, several photovoltaic
modules can be connected in parallel; the total current is equal to the sum of individual currents, each module (or series string
of modules so connected) shall be provided with the maximum series fuse as specified. The recommended number of module
in parallel is only one. The modules’ electrical performance in a system is the same. When connected in series, all modules
must have the same amperage. When connected in parallel, the modules must all have the same voltage. Connect the
quantity of modules that match the voltage specifications of the devices used in the system. The modules must not be
connected together to create a voltage that is higher than the permitted system voltage.

MR AVFARHERE, WEBMEAG(REHRNAHR)EEAERESAFRRNL., ITEEXERNVEA, SMHKRE
BRI SERFTEERZHM, SMAMGSEHRNAGR)NRAERERARRKRIEL . EFNEGFHRERE—1.
BHERGTHBSMUERHERN. B, MAAGCMEAHERENRIER. SHEN, MAEGLIARHERENEE. &
BAHNEES RGP EROEENBEENSELE. AHFEERE—EUTESTATNAEBEENBE.

Product can be irreparably damaged if an array string is connected in reverse polarity 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 10V between strings then check the string configuration before making the connection.

MR—LAREFIER R EZR S —, WS/ ~mERTAEENR. EHITHEKZH, HHLHIARTIREEMR
M. MRVELMEFNZ BRREERIBEEEARATI0V, WEHITERZKEHEWRE.

Before wiring the module, ensure that the contact points are corrosion resistant, clean and dry; If a string of modules is
reversed, irreparable damage can be caused.

AL AT, ERHRIZEMAEMNEMR, FEMTEN; MR—NMAGREARKE, TRIERTERIIRE.

Each Grand Sunergy PV module has two PV cables which can withstand 85°C temperature and they are sunlight
resistant(UV). The cross-sectional area of the cable is 4mm? or 12AWG, and the external diameter is 5mm ~ 7mm. The
minimum bending radius of the cables must be 43mm. Any cable damage caused by bending too much or cable management
system is not covered under Grand Sunergy’s warranty. Each wire end has a plug and play connector with a temperature limit
of 105 ° C. All other cables used to connect the direct current system shall have similar (or higher) specifications, and should
have the suitable insulation ability which can suffer the possible maximum system V. (as defined in TUV 2PfG1169 or

EN50618 (H1Z2Z2-K)). Grand Sunergy requires all cables and electrical connections to comply with the electrical regulations
of the countries where the PV system is installed.

ERRH SRR ERE R AHEH B RMIR AT LU Z85°CHURE UK it B BIVIREPV S &Y, HSBESEERA4mm2e
12AWG, SHZHIMIERASMM~7Tmm. BEMN&R/NEHFFENA43mm. FidETHs R 5ERRGEMNIR T SIEE
ERNARIEEERN. SRS&inSETHIERAEES, EERNREREIAN105C. ATERERAGNAAHMBELEN
BEEN (RES) g, AFEZELNEEMRUEAZIRNEXRRFFREE (30 TUV 2PfG1169 2 & EN50618
(H122Z2-K) #itif) . ERERFAAREMBRUEREMFESZARRGREMZEBTENHAE

Under normal conditions, a PV module is likely to experience conditions that produce higher current and/or voltage than
reported at standard test conditions. Accordingly, the values of lsc and Vec . marked on this PV module should be multiplied by
a factor of 1.25 at least when determining component voltage ratings, conductor current ratings, and size of controls (e.g.
inverter) connected to the PV output.

EERBAT, AHAESBRAEHARENRFHTESHBERIBENER. FLHHEAGTERE. SHHER
MANEREIPVIR AT HEIZ B (AR )RR, FRICEL A Er TV i ERIR R T 258 R E.

When selecting a cable, the minimum current-carrying capacity of the cable can be calculated by the following formula.

EEFR LR, BRENS/NERFETUELT THXMAARITE.
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Minimum current-carrying capacity of the cable =1.25"Is¢.*Np
B R/ NEIRAEE=1.25""Ny

Isc: short-circuit current of PV module (unit: A)

lsc: JEARLABRIFERRER (BAL: A

Np: the number of modules in parallel or module strings

No: FHEARVAHHESREAGERE

Photovoltaic (electric) systems operate automatically and require very little day-to-day supervision. The solar array
generates DC electricity whenever light falls on it similarly the inverter automatically turns ON as soon as there is sufficient
energy from the solar array to efficiently convert this into grid quality AC power.

HKRENRGZEMEITH, LFAFEHENRE. KXRERIIFEERE, BELUEECRMNETEREHITH, —B
B B BRI REITR M K P AE P55 85 th i 46 Al FB. I R 2 19 3SR FRLIIR

Caution:

AR

The module is rated to operate at potentially lethal DC voltages which have the potential can cause severe electrical
shock, arcing and fire hazards. Whilst some solar modules, manufactured by Grand Sunergy, are certified to operate up to
1500V always check the module label to confirm the actual rating of your product before making connections.

ZAMHETEERENEGERRET, AURESBTENME. BIMARBR. ERBEE~H— L XA RFE
&7 IB1T1500VANINIE, EERZ AT, BIRAREENHFRE, UMARR~REEREEE.

Always use a suitably rated isolator (DC switch) to interrupt the current flow before disconnecting the connectors.

BT ERRR 281, RAER—ME ST ERRERR (BRI X) R FHTE R

To ensure proper system operation the correct cable connection polarity (Figures 1 & 2) should be observed when
connecting the modules to each other or to a load, such as inverter, a battery etc. If modules were not connected correctly,
the bypass diodes could be destroyed. PV modules can be wired in series to increase voltage. A series connection is made
when the wire from the positive terminal of one module is connected to the negative terminal of the next module. A parallel
connection is made when the wire from the positive terminal of one module is connected to the positive terminal on the next
module. Do not connect Fuse in Combiner Box with two or more strings in parallel connection.

ATHRAFESEIT, EERAGSUERAE (NETHEF, @it B, NURMHEREENRMEERER. WRAMFE
EAER, SRONEURSMT. MMREAGTUUSRKRELUEMEE. SREEDFREN— MM ERKFEZSEIT—
MARRARIET £ SCREHATFECGERUEMER . HEREREFREN—NMAHHERRFERE T —MAFRIIER
imF . BIEGEBIZALHREERORAENAE R FEERF.

&2 B,
1

Series Connection
= s S, ¥ L =5
lqj® ‘qw@l ‘@I@‘

L

Parallel Connection

SR © T —
SN

Fig1
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The number of modules in series and in parallel shall be designed reasonably according to the system configuration.
EHEBEABEYE, FTREAGRESERIT.

To clear or trim excess cables and Grand Sunergy recommends that all cables be placed in proper pipework and away
from standing water.

AENEEZRNELS, ERMEZNAMAERENHREEINEETETESTKEIMT.

Grand Sunergy recommends using lightning protection devices which are complied with local laws and electrical
regulations.

ERBREIER S S AR E R IR THERPE RIF

All the above instructions must be followed to meet Grand Sunergy warranty conditions.

BUE T _EIRET B YRR LU B B R AR RIS 1.

3. Bypass secondary =% iR

If PV module part by shadow block, which can lead to reverse voltage related to  Solar cells, PV modules in other
unaffected battery string or other PV modules in the system and current will force through keep out part of the power loss and
heat affected cell. When the PV module is connected in parallel with the bypass diode, the current in the system will flow
directly through the diode, so as to bypass the blocked part of the PV module and minimize the heating degree and power
consumption of the PV module.

WMRSAREH RN TR ZAFELE, XLSHEXWARRERBI AR EBE, KPEREARE M T EMRZFNAYE &
ARG H KPR a'cﬁiﬂﬁﬂﬁfau.al SRITIEEESARS M BB AT E B A . HEKMEREREHF
HEFEBORER, RETHNERBERARERT, NMEBEERREARAGFHIEERIRS, BREREREAERLHE
T2 FOEB BEIRFEPE R R K.

Each module has three diodes. Please do not try to open the junction box to replace the diode, or even when the diode
problem, please do this work by professionals.

BIMAEREGBEREZEPERINEE_ME . BFAESHTARLEER-NE, EERY-NEHMCBMAVEHE, X
LTEBEREW AT

4, FUSING #Bi{REE 22

When fuses are fitted they should be rated for the maximum DC voltage and connected in each, non-grounded pole of
the array (i.e. if the system is not grounded then fuses should be connected in both the positive and negative poles).

REBERE, ENNHERENARKEREE, HFEREMRIINSNEEREBRE (B), MRAGARE, NS SN
EREERMARLE) .

The maximum rating of a fuse connected in series with an array string is typically 25A or 30A, but the actual module
specific rating can be found on the product label and in the product datasheet.

S B RIKRE LR XTEEBFE R 25A 5 30A, ESEFRRVA M EHE BRI/~ minS M~ mBiERPHRE.

This fuse rating value also corresponds to the maximum reverse current that a module can withstand (when one string is
shaded then the other parallel strings of modules will be loaded by the shaded string and current will flow) and therefore
impacts the number of strings in parallel. Parallel module configurations: fuse rating/Isc.

ZIEETERE EtE X N T — MAM AT LUAZNRAREER (H—HH0EHER, HEMHIKA0E M RIF R uE £ B mEst
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BRRSRE) , Bt mHARe S . FARAHEE: RIELEEE/Isc

5. Grounding &t

All PV module frames and mounting brackets must be properly grounded in accordance with the applicable national
electrical code.

BRI KPR RAMBIER R X TR L IUZBENS (ERBSMNE) ERREL.

Correct grounding is achieved by continuously connecting the PV module frame and all metal modules together using the
appropriate grounding conductor. The grounding wire may be copper, copper alloy or other materials that can be used as
conductors and meet the requirements of the national electrical code. It is recommended to use the copper wire (4-14mm? or

AWG 6-12) as the grounding wire. The signal” ” can be found at the grounding hole position. The ground wire must also
be connected to ground through a suitable ground electrode. The tight connection of all the joint point should be ensured.

B ERSENEESEEAREGDIEMMESBMMEEERE RS ERE. & UER. &%
H AT MER S EFEHENE (BREBSMAE) ERMBIEBRSEMR. HEEFER4~14mm? BESE% (AWG 6-12) 1
AEMSL. AHNEBFLUIERERR 7. BEhGUATiBE S @B RERE K. FENSBERSVINER
LS

On a grounding hole with a diameter of @4 mm, use a separate grounding wire and related accessories to connect the
aluminum frame of the Solar PV module and connect the grounding wire to the ground. The grounding uses the M4*12mm
bolts and M4 nuts, star washers and plain washers, this ensures that the modules are firmly grounded. You can find the
corresponding product drawing in module datasheet to know the detailed number, size and position of the grounding holes.
The torque applied to ground fixation is 4N-m~8N-m.

EMFLTEAREAHSENRESBIEL, BEREN4mm, A SMAEBLRBXEAEZERRELREGNREED
HEF SR KM, ZIVERAMA 1 2mmaYiE I HECEAMAIZES, ERVBELFRE, IHERRAGHERE
. BAEAHFRFRELRBERA~mER, Rk TEFANSSRMILKE, RIYNULE. ZMEENRAEANER
AN-m~8N-m,

Sealing material

AR Laminate
/ ) =5t
{ /
AL Frame e /
Bl [ = /
\\ o
|
| Nut
. =i
Grounding conductor I ’/m—as ) X
: pring washer
gﬂj&\ | ] S
¢ | [ 1~ star washer
\ S= ‘ ErEE
 — 1\ /
' | I”‘ T .\\ ~, Mounting bracket
s — PI;;I‘I washer %
_ MAgE EEy
Grounding
EthrEE

When grounding, each module can be grounded directly or in series or in parallel. If you choose the latter two options, it
is recommended that the maximum number of modules connected in parallel should not exceed four, and in series should not
exceed eight.

EMET, FTLUBRAHEREN, WAEAHRRREFRKEE Y. EXGEFNEDN, BUHKNSEABETN
B PURAH, BRNRAREREIT/\RAEH.
In addition to use the grounding hole, you can also choose the following grounding ways:
BT Rt FL RS THREMSN, AT LUR R AT AR THe b -
(1) Grounding by unused mounting holes 1 FA R # 15 A H0 2 26 7 151th
(2) Other professional grounding devices  H & HIEMEE

The electrical contact points of all the above grounding methods should penetrate the anodized film of the aluminum
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frame. PV modules can be grounded by other grounding devices, which must be reliable and certified. The manufacturer's
requirements should be followed.

NERAM—MiE SN, AR REAHEESSBENETEEMoBETEFERIVENARENRE. EERTHEN
XEFHME= SRR BRI, TEMRILEEMREITNEN, FERZRWINEN~m, EREMNEZETERBE
BEEXRHHERNE.

Grand Sunergy recommends using the following grounding ways:
ERBEECRA AT AR
a) Using Schleter for grounding. Connecting modules to the support structure according to the picture below. (Grounding

accessories need pass the UL467 standard test.)
a) EMfEsRFEt. RIEBTESEMERIIESD. EREFEEIUL467HRENK. )

Sharp Point

Recommended torque is 20.5Nm

EIHKE #20.5Nm
For more information, please contact the supplier Grand Sunergy (https://www.grandsunergy.com/)
FLERIEHRAMNEERRS (https://www.grandsunergy.com/)

b)The traditional way of grounding (Grounding accessories need pass the UL467 standard test and UL E34440/E6207
test.)

RgEMSEN GEEAE@ITULAE7TARENKFUL E34440/E6207MiK. ) AT N, SN FEELNMRRE
WE. #EF10-12 AWGHR R .

For fully grounding, grounding hardware should penetrate the anodic oxidation layer of frame.Recommended 10-12 AWG bare
copper grounding wire.

6. FIRE SAFETY ik &£

Before installing components, consult local laws and regulations and comply with the building fire protection requirements.
The single-glass component of the Seraph is UL Type 1 or 2 or IEC Class C, and the dual-glass component is UL Type 29 or IEC
Class C. When installing the roof, the roof must be covered with a layer of fire-resistant material suitable for this grade and
adequate ventilation should be provided between the backplane and the mounting surface. Different roof structure and
installation will affect the fire safety performance of the building. If not properly installed, it may cause a fire. To ensure a fire
rating on the roof, the minimum distance between the frame of the assembly and the roof surface is 10 cm. Use appropriate
components such as fuses, circuit breakers, and ground connectors according to local regulations. Do not use components if
exposed flammable gases are present nearby

RRAHINESOHAERZEN, BTFEPXTEFABAMENK. RIEXNBOMEE, ERNBIEAHHAFRAUL
type 1or2 8 IEC Class C, MIHBHAIFTNER FUL type 29 5§ IEC Class C. ERINREMAHE, BEM LS TEREE—F
EATZEFEAB AR, HERIESHMRZEAZERINER . BIMNERNREARTERSEZMERNGNREMEE.
MRREREY, ATRSERBRAR. ATHRIEERRAGAZFR, AHFESEREEN&/NESR 10 EX. FiRESHNE
MERERRHREGI R Z, BiERes, FHEESR. MRMHELMBENOTRMESE, B2FERAHE

7. MODULE MAINTENANCE £ #4437

In order to ensure the long-term using of the installed PV system and maximize the Power output performance of the
modules, the installed PV modules need to be inspected and maintained regularly. The inspection and maintenance of
modules in the PV array shall be carried out by personnel who have received professional PV system maintenance training
and obtained relevant qualifications and authorization.
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ATRIEMZRIERRGREBKHER, HFASKUCAGNIIRGHRI, FEETHRXARRILCRAFEITRERLE
. RRFGHEFEGREMEIFFEZ I FASRRGEIFFNFHIRISEX BRI ZRET.

7.1. PANEL VISUAL INSPECTION AND REPLACEMENT ZB{f5p M6 & F45

The modules in a PV array should be regularly checked for damage. Factors such as glass breakage, cable breakage,
junction box damage and the terminals cannot be connected well may lead to function and safety problems. In the case of a
damaged module, replace it with the same type of module. Do not touch live parts of cables and connectors. Use appropriate
safety equipment (insulated tools, insulating gloves, etc.) when handling modules. Refer to the appropriate Product
Installation Manual for installation and disassembly of module.

MERRERRGEPAGREAIN, GINBIBHE . K5GHR. BEEHT, BEh T LERFEEFEZRSHEH®L
AR SR, MERERLIANH. NIFMABANMERSOTERML. REEHNNEREENRZERRRE

(BETH. BEFES) . AUHNREMREESR~REEFM.

Check the electrical, grounding and mechanical connections every 6 months to ensure they are clean and safe, free from
damage or rust. Check that all string fuses in each non/earthed pole are operating. Check that the mounting parts are tight.
Check all cables and make sure that the connectors are securely. PV modules frames and bracket should be well
mechanically connected.

BUE6NARERES., EANREREYS, BREEERE, THRARES; RESNHEMRTREEIIRLE
BRERTE; REREMUHREEHRE; REMARAHHRELFETE. EReRBUENCREAY, BIEMZIRNES
.

Check whether there is any foreign body on the surface of the PV modules and whether there is any shielding. Trim any
vegetation which may shade the PV array, thus impacting performance.

KEAREAHRAREERY, BERAEN. RE-VIWEEERICRT AT EERERIER.

When repairing PV modules, cover the surface of PV modules with opaque material to prevent electric shock. Exposure
of PV modules to sunlight will generate high voltages, this is dangerous. Please pay attention to safety when maintenance
and it must be done by professionals.

18I K PHEE L RAHFEHE R BN R B SER AR B G RE G LB T, KRR EAGBREERALTESS
SERE, #EMEIERSE, HELABETLARET.

Wear cut resistant gloves and other personal protective equipment required for the particular installation. Isolate the
impacted array string to prevent current flow before attempting to remove the module. Disconnect the connectors of the

affected module using the related disconnect tool provided by suppliers. Replace the damaged module with a new functional
module of the same type.

HEITHHRRENFEFRMVIRIFEMRMIFRE. ARXABRAG A, —ERHZEMAMETIRRE L LR R~ 4% .
R AR RO X BT T T A XM Z R N0BE HFR0ERRS . R AR R E 4 EIRBURR A .

In a system using a battery, blocking diodes are typically placed between the battery and the PV module output to
prevent battery discharge at night.

EEABEMNARESD, HECREBRSHEERMFILAE 6L R E Z B LA L& B 8Bt A8 .

Diodes that are used as blocking diodes must have a:

RIEEZE_REN _MELTNEE:

a) Rated Average Forward Current [ IF(AV) ] above the maximum system current at the highest module operating
temperature.

a) SEFHEEBER [IFAV)] FEAESTERETSTRARERR.

b) Rated Repetitive Peak Reverse Voltage [ VRRM] above the maximum system voltage [ Vmax] at the lowest
module operating temperature (IEC: Vmax=1500V; )

b) AERERITIEEETH EESIBEREHEE [VRRM] STHRARZSGHEE [Vmax] (IEC: Vmax=1500V; )

When the irradiance is no less than 200W/m?, if the terminal voltage is more than 5% different than the rated value, it
illustrates the connection of the modules is not good.

AREBEANMEIT200W/m?HIER T, WRERNBESTEERESBUL, RABEMERNT.

Comply with maintenance instructions for all modules used in the PV system, such as brackets, charging rectifiers,
inverters, batteries, lightning protection systems, etc.

I FTRARRGERBFR AN, AR, FTRERF, FLR. S8t PEREFHHEFURA.
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Warning: The warning signs on the PV modules must not be lost. Any electrical maintenance must shut down the PV
system firstly. Improper system maintenance may cause fatal dangers such as electric shock and burning. Observe the safety
precautions listed earlier in this Manual.

: RREH ENFRESIANEER. EUBSNEFSBLNELARFANRKRERES, FEENRREIFATRESHES
ﬁ%ﬁ%ﬁ PHER . EEIRAFMITEIIENR L EEEM

7.2, CONNECTOR AND CABLE INSPECTION E#S{M&HieE

It's recommended to implement the following preventive maintenance every 6 months:
WEFAMAEITRA TR TR 4R

(1) Check the sealing gels of the junction box for any damage.
KERLSNEIR, WBRKBRUTER;

(2) Examine the PV module(s) for signs of deterioration. Check all wiring for possible rodent damage, weathering and
that all connections are tight and corrosion free. Check electrical leakage to ground.

KEARARNZBUTR . SETRNMEEIIMT,. SEZL, UEMBAEEFETERRE,. ALBMIAR. KEA
HEEBEBRLT.

(3) Inspect all cables to verify that connections are tight, the cables are protected from direct sunlight and sited away
from areas of water collection.

KEFRAREUNEEERELFE,; BRBHEZALESBERETERKXE.

(4) Check the torque of terminal bolts and the general condition of wiring. Also, check that mounting hardware is
properly torqued. Loose connections will result in damage to the array.

REIHTFIZEOAENZEENESFEER. ki, RELZENEGREEZEZIN. EERHESEIETIIRIR,
7.3. CLEANING &%

Dust accumulation on the glass surface of the module will reduce its power output and may cause hot spots. So the
surface of PV modules should be kept clean. Maintenance work should be performed at least once six months or frequently.

AHPIERMEMAG EEBR X, REEREAHNEIBRESFWMAG LR, BREREAGEEME. FALULREGRERN
1%?%/ﬁ/|:|, /ﬁlf'n':I{’Ef"E"‘ﬁlffli—/A_ﬁ’l‘ETEE nffr*]&{j‘%ﬂ’ﬁgmlﬁlﬁo

Warning: It should be carried out by trained personnel. Workers should wear PPE, such as goggles, electric insulation
gloves and safety shoes. The gloves should withstand DC voltages of no less than 2000V.

EE: AHREATENAZHNEHARET, TEAGRRZFEBEFAGA, WFER. E5FE. R2E8EF, FENE
AZ R T2000VHIER T1ERRE

Use dry or wet soft cloths, sponges, etc. to clean the modules during the cleaning process, but do not put any modules
directly into the water, do not use corrosive solvents and do not wipe the PV modules with hard objects. When the pressure
water is used, the water pressure on the glass surface of the module must not exceed 700 KPa. The module must not be
subjected to additional external force. If there is 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.
If necessary, use isopropyl alcohol (IPA) or other solution according to the safety instructions to clean and ensure that no
solution flows into the gap between the edge of the module and the module frame.

Rz A FIEs 3R R RE SR FUE B e RAH, mEERRMMESTHAEYERALH. ERAENKRER
B, AHERIBREAKERNSEIE700KPa, HHTERAZRINING; EREEREMAHRNKP. RREHREEHHT
SHEEYR, ERAEARARIBEELN; TETEERBMELBERMEAT. mALE, ALURRZEERERRRAE (PA)
FEMEEATER, HRRBTIEAERNABHOSMEHER Z BRBERR.

Clean PV modules when the irradiance is below 200W/m?2. When cleaning the modules, use a soft cloth together with a
mild detergent and clean water. Take care to avoid severe thermal shocks which might damage the module by cleaning
modules with water which has a similar temperature to the modules being cleaned. For example, do not use cold water to
clean the module when the temperature of it is high during the day, otherwise there will be the risk of module damage.

MERRERT200W/m? TR TEELREH. FEAHE, RERRBIARFMAVEEFAREK. FiRBHRMFRIE
KEAHZERRERAK, LUEEBEELINEERNA SRR AHFNHRE. IR E—XPAREAGRERS MRS K
TEIE, ABGHRIRSEIRLE 1.

It is forbidden to clean PV modules under the weather conditions of wind more than 4 grades, heavy rain or heavy snow.
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FERERNKTAR. KABIXEHN[IKRFHTERLREH.
When cleaning PV modules, Do not step on the modules; Do not spray water on the backside of the module or the cables;
keep the connectors clean and dry; prevent fire and electrical shock from occurring; Do not use as steam cleaner.

FREHFELES, FmHIREAN. TmRERUKBSZEGSEMBL, TREFEAHEE, ERIDERLEENTE,
BrlbEREHFRA R ; mRERZSEESR.

The back surface of the module normally does not need to be cleaned but, in the event this is deemed necessary, avoid
the use of any sharp projects that might damage the penetrating the substrate material.

BHNERAEEFIFTERR; BEEANHIALEXNHIITERN, NBERERTESERIFIFERRMBN—TIR
K

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.

HRAHNEEN, EERLFERREIMAKE. NERMEMEIKERENAS (0°HfA) , BAXLA#TS
B0 R AR EARNR AR RNAHTERER BEE .
Do not scrape or grind stains off surfaces while PV modules are dry, as this can cause minor scratches on the surface.
PHFROBATAEERER SR ESEERE, BAXERERT SRR NEIE.
Water requirements when cleaning:
AR KR EK :
(1) PH: 5~7;
PH{&:5~7
(2) Chloride or salt content: 0 - 3000 mg/L
St EE: 0~3000 mg/L;
(3) Turbidity: 0-30 NTU
SEME: 0~30 NTU;
(4) Conductivity: 1500~3000 ps/cm
BS%&.: 1500~3000 ps/cm;
(5) Total dissolved solids: <1000 mg/L
EUABRER: <1000 mg/L;
(6) Water hardness: 0-40 mg/L
JKFERE: 0~40 mg/L;
(7) Non-alkaline water must be used, and softened water can be used when conditions permitted.

DHARRAARTEME K, B&FAETNERER K.

7.3.1 MODULE INSPECTION AFTER CLEANING &G H#R T

(1) Ensure that the module under visual inspection is clean, bright and free of stains;
BHEHERINIREEE. AR Ti5HK;

(2) Spot check to verify whether there is soot deposit on the module surface;
M EANRE RS BRREE;

(3) Check to whether there are visible scratches on the surface of the module or not;
wEHHREALRENTMHRIE;

(4) Check whether there is no man-made cracks on the module surface or not;
EHREALAREROBRRAR;

(5) Check whether the module support structure is leaning or bent or not;
AREEERE MR METHINR ;

(6) Check whether the connectors of the module are detached or not;
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ERRA SRR T REARFARGEINR;
(7) After cleaning, fill out the PV module cleaning record.
FETHEREXFICR.
7.3.2 TROUBLESHOOTING B HiE

If the PV system does not work properly, please inform your installer immediately. It is recommended to perform a
preventive inspection every six months, please don’t change any modules 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.

MRLEGE, XMRRFELEEETE, FUNBNRER. EUE6PABITRTRMEE, FEERERAMFRTIMG,
WMRFBEAITRMRESINMMERERNAERNER, FRILREFERN, HAZITRAZRINEZA A RFEITHRE, URLEMER
ARMAT.

WARNING: For any electrical maintenance, the PV system must first be shut down. Improper maintenance can cause lethal
electric shock and/or burns.

EEXNTRABRSEN, KMREGUAERXA. EIFTESSERFHIRMBF/SRG.

8. PERIPHERAL ZONE MANAGEMENT REQUIREMENGTS & & b X5 & M3E

8.1 VEGETATION MANAGEMENT PROTOCOL BREE kK| B B

Rotary lawn mowers are strictly prohibited within a 3-meter radius of PV modules. Projected debris may compromise back-
glass structural integrity (refer to Diagram TR-2023-BG01). Implement these mitigation measures:

AT RIAKSERE NI TR LR, TmREARERFERE. B VREAUREREREEGSMMERG, BILK
RAUTERGR:
a) Prioritize handheld hedge trimmers
a) MEERFRHRFEETN
b) Install permanent debris containment fencing (EN 1176 certified)
b) RIKAMRFTIFM (EN 11768REINIE)
c) Establish quarterly gravel screening audits
c) SEhtRE A 0 2 25 FE XA I
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