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1. INTRODUCTION FOR USER MANUAL FPFFEHAE

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

AFMEH T ERAEIRRM AR AR (LR RiFR Guosheng) 7= FTA RFIKBH AR 1 2e 3% . 44 A A
WURANE S, AT BE R BN AT B P 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.

AARAE RN REAM T Z L HRE, RA LA NS4 AT LA SHZ I T AT . T 72 {8 F AR 4L 2 i -2 B
LA R ]

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

AT A B PV LA R I — N ER AN K P AL E R B e I P UK ok 5% .
1.1. DISCLAIMER #3%HiHH

1. Guosheng Energy Co., Ltd reserves the rights to change this User Manual without prior notice.

GuoshengfeJs A A IR 7 R B 7E 1A TGI8 R 15 100 T 2 BB AR 22258 B .

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

NRATF W ANFEIE F A IR A — B, BLsSC iy

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.

PR BRI R RAZ AT M P S (0 ZOR 3R AT, & S EERME Z 7 17 AT PR R AR AL

4. Guosheng is not responsible for any infringement of third party patents or any other rights arising from the
use of  Solar PV modules.

A8 R BHBESCAR A AR vp i P ARAR AR 55 =07 L IR AR AT HARAR], - Guosheng#EAN 171 57

5. The information in this manual is based on Guosheng’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.

KFMHE BT Guosheng (BN AE AT EE FIANRFIZ G, (ER A FREAN PR T 0 R 0977 S AA% 11X 2645 B FIAH
RV BIEAMY AT IRIE S5 T8 B BB 25 1

1.2, LIMITATION OF LIABILITY ZfEJEE

Guosheng 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.

Guosheng NNAEMTIE XM F 151, OFFEARTHIRNE . RERFE KRR SARIL AT W77 L1 &
WA H - S22k A T



2. SAFETY PRECAUTIONS &4
2.1. WARNING %4

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.

XHAFREAT 22208 . Ak BRAFERYEY AT, LD DE T B A 2 gl o 2 410 i b T L 28 SR A B O B AT
VRN, 2P EERA(DC), it WAL, EIERR A i, Bl 14, KRB AT,

2.2. GENERAL SAFETY #H =&

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.

M T AR ReEAR) . KT HR50VER240WLL EIY 241, Ff HAFiEE T1IEC61730-1F1IEC61730-24
By, W R AR ER
(1) All installation work must comply with the local codes and the relevant international electrical standards.
JIT A T 22 2 A AL 20058 A58 S 2 My FRAH V2 1 [T s vl b o
(2) Guosheng 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.

HIHET R RG2S TN T T 235 . QA BRI N 2 2FE P I R B &R k.
(3) Do not allow unauthorized persons to access the installation area or module storage area.
A SR N G 22358 X I H A X 2k

(4) Protective clothing (non-slip gloves, clothes, etc.) must be worn during installation to prevent direct
contact with 40V DC or greater, and to protect hands from sharp edges.

S RE BT R (P T TARIRSE) ARE % 2236 N 01 540V B sl e v s ELEeRRfil, [ I 28E 4o 7 22 4%
R T B S AR 1L Sl

(5) Prior to installation, remove all metallic jewelry to prevent accidental exposure to live circuits.

LHE AN B Y, DB A, ShEfh ek

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

AERTERIFN . RS AR LS, 75 RIOE 2 I i G /KR N -
(7) Use electrically insulated tools to reduce the risk of electric shock.
T ot P A8 2 T DA AU ik L PR RS

(8) Do not use or install broken modules.

AL ] B e CARSR B A

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

AN AR AL B AN B G B AR 2 1 T T Bl T
(10> Do not contact module surface if the front or rear glass is broken. This may cause electric shock.

P SRAE 3R TH S HR R B F AR B 458 (0 5 00 T S 4L 10 3 T A mT e 2 5 kS i ol
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(11) Do not attempt to repair, disassemble or move any part of the PV module. The module does not contain
any reusable parts.

AEKEBE . P s s AL i AR T8 7, AL e P AT R R g e
(12> Do not connect or disconnect the module when it is energized or connected with an external power
supply. AR B MR F H B , NS B s T A

2.3. HANDLING SAFETY #/E%4

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

b EEAAE AR BT, BREE. AT EUBkER.

(2) Do not damage or scratch the front or backside surfaces of the module.
T AN LA IR A 5 LA 1R B AN S AR
(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.
HAERAL W05, FABIrel B 22 e th a8, 5 W 248 0 26 550 70 SRR 5 350 i e i 0 s o
(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.
AN WK VS LE T I R S5 R KK B 4h K, AR KSR AN K
(5) Do not install or handle modules when they are wet or during periods of high wind.
T AN LA I B R ][] 22 2% Bl ab B A A
(6) Atthe 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.

FEZRHY, W RFRAF R TR 5 T4 W RRGE R AR IR AR R AR A, 3. AT
JE e PR LA AN REAR A P

(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.

EAERS) . 17 RE, SeRAMRIR L B0AER, A7 Re T B ER T, EEk.
(8) Do not drop PV modules or allow objects to fall down on the PV modules.
THAELE YR B A Bk B i AR

(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.

FERRATT, A BAER A AEATRI B DL N F B A B AR e R . IR . RIS R, Ttk
AT S R,
(10> Do not discard the modules at will; special recycling is required. 2% 1-4H 4R E 5, FEL]EK.



3. UNLOAD/TRANSPROTATION/STORAGE #t. ZHiffifk

Precautions and general safety rules:
Ty s e A3 FH 22 44 )«

(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.

I LA A7 A A5 HLE KU A - [R] IR 75 S SR BB Tt 8 e 4 2 e AE W B FHOG R, Eean (s P %
a5 i -
(2) The modules should be stored in the original Guosheng 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.

GuoshengZH {H7£ 22 BT NAF B AE IR B BAR N, 15 DR4 I R AN B L 32 40 42 IR IR B P BT T AR
o T BN RE R O AR

(3) Before installation, ensure that all modules and electrical contacts are clean and dry.
TACHT, WRORPTE AL A A A T A AR
(4) Unpacking must be carried out by two or more persons at the same time.
PREEE, A2 E2AN DL BN G TR B ERAE
(5) Handling the modules requires two or more people with nonslip gloves and both hands.
P ALAE I R e 24N BB B A B 1 T A X T R AL S
(6) Do not lift modules by their wires or junction box.
AR ERAR 2 A ) P R R R LA
(7) Do not handle the modules over-head or stack the modules.
RIS TR S s 2RI HER AL
(8) Do not place excessive loads on the module or twist the module.
AR IEAELAAT BN ok P P ey B i 2R
(9) Do not drop or place objects (such as tools) on the modules.
25 1E v BRHETACY) S (238 T HD R L.
(10> Do not put the modules in a place that is not supported or stable.
R A B T e R SR BOR B E A T .

(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.

SRR SR, RUR, DL BRI AL 1 2 ek

(12> Do not expose the modules and its connectors to any chemical substance (e.g. oil, lubricant, pesticide,
etc.).

SRR AT B FL R D R R T CEutnl, SR, R GRS .

(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.

£ OS R BIET, DRI MSEARGR, SRNARZE, PR ISt AR A A e A ARk . ks dLF
ZEAPAT B B B <5 /NI



(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.

FEAS A HAHE DR S A —ME— P, 5 — AR ARSI R L, fa — MEH A e L.
L N2 P85 BLE Rk %

3.1. MAKERS ON OUTER PACKAGING B3k~

3.1.1 Need both hands to handle it carefully. 3.1.2 Uninstalled modules must be kept dry, not
T F MO AR expose to rain or moisture.

28 1B R 22 2R B AL AP R i 52

3.1.3 Modules in carton are fragile, which must be 3.1.4 The packaging must be transported upright.
handled with care. A AE IS i B B E ) B

ARAE T VAL B A, RIS I RN O T

|/

1

3.1.5 Do not step on the package and module. 3.1.6 Modules shall be stacked as required, not
A8 A A AR RN 2 A LTI R B exceeding the maximum number of layers printed on

the outer packaging. (no more than two layers).
HES A I 1 270 0 A B B BRI AR 35 1 Bt e 2 2R
il (ZHEM2Z)

3.1.8 One module shall be handled by at least two persons together. Modules are placed vertically.
— PR 2 AR RiE, A2 % ERCE




3.2. UNLOADING WARNNING #HHREEEHEM

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.

FRGENREKLR, BERURZARIFIEAN. B
ERINFPAERIEERESERRN BRNERESE
St FE. BEREM, MA—A—LKERER &
PET B AR BRI E .

L |

’2:>q==

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

BERANX R EMNEE EEITE,

3.2.3 Put the modules on level ground.

BEMMETXFEE L.

3.2.4 Do not stack the modules at the project site.

g
\

3.2.5 Store the module in a dry and ventilated place.

BREHETBXTERL.

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

(ERIERMZEAN, PhIEBREZE.




3.3. SECONDARY TRANSPORT AND WARNING —{XKiZ#i X EREN

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

RBHFRRIZHEREIEE, BAEFRREE.

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.

BETHNAmMTLIBEMME. Bz, HEEHTEE.
FizEidiET: BReEEREETzRTa L, BRE%
FeWR. EERFEzHN, REZ2E8NE1EH. (LA
=7151)

Wﬂ 1T

UL TETTCTITrTo "\?

JUILIMPAIRET

e G P ) TEA S

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

MEWZTE, [ANIF 1 EEh.

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

RUE=RE, DESHMAGEFREE.

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

BILRsFEEM.

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

HILBEAERH.
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3.4. STORAGE 7%

1. Do not remove the original packaging if the module requires long-distance transport or long-term storage.
AN SR TR EAC I K A, 1S A SRR,

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

LM EE 2], TR R BT BT TR AR

3. Do not stack modules more than 2 layers. (moisture<<85%RH, temperature range from -20°C to + 40 °C)
A D25 QR <85%RH; it /F: -20C~+40C)

4. The module must be installed as soon as possible in the project site and must not be exposed to rain or

damp. Guosheng shall not be responsible for any damage or collapse of the modules caused by moisture in the
packaging.

BN H A RS PR de, AR bR ER AR K AR PR BT b, G PR Oy 0 28 2 T B A A B0 A ) R
Guosheng A& 51T .

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.

UARFCEL B I AF TS, A AEFEHE ERCE — MR IERE Y, UBEE BN, AZMEEEE T

REMIEE .

3.5. Working Conditions TAE%AF

PERC HJIT TOPCON
Pmax Temperature Coefficient -0.34%/°C -0.26%/°C -0.29%/°C
Voc Temperature Coefficient -0.265 %/°C -0.25%/°C -0.25%/°C
Isc Temperature Coefficient 0.05%/°C 0.04%/°C 0.045%/°C
Operating Temperature -40~+85 °C -40~+85 °C -40~+85 °C
Measurement of nominal module
operating temperature (NMOT) aoe27C ase27C a5e27C
Maximum System Voltage(IEC) 1500V 1500V 1500V
Grounding conductivity <0.1Q <0.1Q <0.1Q
PV module classification Class Il Class Il Class Il
Insulation Resistance =100m Q =100m Q =100m Q

4. UNPACKING SAFETY %4

(1) Attime 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.

BRI, BRI BRI S SR AT T dh, AR RS A T s 2 M br WA B A PR RS
M55

(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

-8-



tip over, which may cause damage or injury to personnel.

FEPAMVRI, ZEIEERT PR RO ARAR 2 32 T AR P s 0, A2 HL LA 7T RE 2 R A RS
T T AL R UL 1055

(3) For a windy site, it is necessary to pay special attention to safety. Especially, it is hot recommended to

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

FEAT RITE LN 5 B INSCED N 2 A B, Rl RS MAEE T, AR AT N gk kIR 41t
CLZ R I LA 7 ZER UG 24 77 3 E K

(4) The work surface is required to be level to ensure that the package can be placed stably, avoiding sliding.
Rk b i 75 22 ORAE B0 B R REW /KT AR g AT, et S i)

(5) Wear protective gloves during unpacking to avoid hand injury and fingerprints on the glass surface.
PREuis, TEIMIRTT R T E BT, RN R A S EA B R T B~ THaE0.

(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.

BRAMFE2N NG, R4S, ZERhkb e i LIUHE.

(7) Do NOT use a knife to cut the zip-ties, but use wire cutting pliers.
THME /N TIO)RS L, T A BT R

(8) Do NOT place modules directly on top of each other.

ANERG N BIEZ A .



5. INSTALLATION &3
5.1. INSTALLATION SAFETY #3424

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

HEHTIRM LS A A% TR, 220, A%FE. ZemieseE GRS .

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

VA OR 22 B s B A, AN B A A AT R A

(3) Do not install modules under rain, snow or windy conditions. Place disassembled PV modules correctly.
WHME TR PEECRREEN T 240, I CivaA i irZg«E.

(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.

RN PR AC AR 6 . EETF MR LD 22e, 2B IREFIERAS T VS, DAl R . an SRR iRA
PRI ER A R AR 23, BT S U7 AT 24 .

(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.

TESAR A 2 BTN LRHAR], DI T 4B d . W RGeS facEam, AR T iEH k.

(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.

ANEAMABRAEERIDCVRARG, A BEaEZ 2 AL LR g, A ZRT ML & A
BHEk.

(7) During installation, if PV modules are touched by bare hands, there is a risk of scalding or electric shock.

FELZHF R, AR TR, A RO B ak.

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

ANELAELE A A T T B TS0 E AR i AT, X AT RE S BRI R By B I BRI B

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

RS B AN ER 5 0 OR AR B S AR B AT T

(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).

ANEGEERIRE b, DA BRI il 05 5 B R b G R . ANEERM AR (— BRSO 2 (1 N2 R AT RA
A

(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.

TR T R [, A 2 (A TCEE R AT 2R T B S BORIN, T 30K 9 AN/ El fk B B I6

(12) Do not damage the back sheet of PV modules when fastening the PV modules to a support with bolts.
FEIE IR R OGRS 25 8 B, AESRIROGRA IR

(13) Do not drill holes in the frame. It may cause corrosion of the frame or PV modules burst.

ANEAE BN IAE BT RESL, ATRES SIEIIAE R h DL A AR AL

(14> Do not damage the surrounding PV modules or mounting structure when replacing a PV module.

SO GIRAEAEI, ASERIA Y Bl OGR4 B2 e 54 o

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

R ] TE 7 AN 2 BH G B Xk, Bk idiqb.
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(16) Protective measures must be taken in the process of installation to avoid force extrusion or impact on
the modules.

LN R B P et DARE S 2L 2 B 40 ) B s elidi ot

(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.

X T BIPVEGR A R TR A, 15 B M3 SR B e B4 22 4 SR N, T ANl B A4 b 2%,
BN IRRE iR L, e N & 22 4aid ek .

(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.

R4 1IEC61215, TUV AN AT 7 WTH T Pl 204 A5 MUK EIGR T Bt I 2206 777%, Rigg
A AT W0 I PT Re 2 S BURSZ S FI RS B . RG22 N 53 Wb 25 DR BT A8 FH 1) 22 336 7 V04 3 e S SRFTAT: ]
2 Hb VEERE R

(19) We recommend that you insure your  Solar system against natural hazards (e.g. against lightning
strikes).

FATE VAR VR BA RGP AR EABS Lk B 2R 9 3 (B0 )

(20) Guosheng 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.

GuoshengHFZVMIE, ITFEMR T 1500Vde HYHLE N 2R A ERAF 22 a0l FEAT R IR A AN BB L b A K HE
J&, JFHBEEAMBEREm, ST8IERME, TAEREIRT 25°C, WERIT PV RGN FEE &KL,

(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.

FEIEFAEOLT, RFHBEGARZLAT AT e/ AL AR AENN 6 A Pl S S 2 B R A i s . (Rl ke ik
RAUE M S A I as RO A2 2 SPV AR H RIFE B A RTINS, RIS EARIC B IsclE N 2fe LA 1. 25 Al 1.

(22) Do not install modules in a location where they will be immersed in or continually exposed to water.
B WG A 2 R R N BB R B T /K AL

5.2. ENVIRONMENT CONDITIONS AND SITE SELECTION & 5% ihhl ik

Guosheng Solar module should be installed in the following environmental conditions.
i& H-T-Guosheng K FH BEGAR 41 22 B O PR B S A G T
Table 5-1 operation condition

R5-1 HABIERN TAERE

NO Environmental conditions Range
F5 IR JEH
Recommended Working temperature ] ]
: B TIRERE 0L a0t
Storage temperature
’ R 20°C~450¢
Humidity
3 e < 85RH%

-11



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.

Bl A% ARG L Dy 22 et i 1380 dg vl BE MR AIRAR B2 o B REDG AR ZHL A T RE 7 32 MU T A2 e 22 3%
JrACRIER), MU S 7). Wit 7743600 (FiD /1600 (J5) , L4 HRHEN1.5.

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.

R

HUBR B BGR T I R 2260578, RN A TS, ATt SBUKZ S MXEA KB IAR. RS
TN LA DR T A ) 22 28 TR B IR BB B SR DL R AT AR 24 iR A E

If you are planning to use the PV modules where the water damage (Humidity: >85RH%) may be possible,
please consult with Guosheng technical support firstly to determine an appropriate installation method, or to
determine whether the installation is possible.

MBI RIFE AT e HPUK R F 0T GEEE: >85RH%) AL RELEE, 155t MIGuosheng i A ¢ RE [ A&
W LA E S il ) 22 28070, B E A2 15 AT P22

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.

MR BAE RN, BRAEE TR R S S A IE AT IR . G AR foVE 2 B i R Rk 9 2000K

For most places, Guosheng 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.

P RZHMTT, Guosheng KFHBEVGARZLM: B 124 22 e 1 44 A BEAE fie KRR B2 32 BHOG RS st 77 . 7Eb 3K
Zhe, AR, (ERERRERE, A,

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.

PR EN, WHRAWAR. RV EEE RS X, By ek KRR AN EIEREIR,
JEHRAEL T RO T 1P 2 BB ARIIAL BN o FISE 218 BOKBHBEGAR R G i DR i 2k, A8 RFHAEGAR
LA SAT 155 2% R P LA — 58 BREE IR IR 2k, AN S ARSI R 2R

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.

X A AT RE AL LU B i FLAE — R A ATAT IV 8] BB G I P REVE . R SR A 22 e — R P AT I P I 7 B
T R R AE S A R B A A AR A B R FELHL R 81 2 ] P P 2 KT B S 420 e P 1) = 5 SR b /MG BT

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.

AR T b (] FEA B, SR & R ORI S8 A DR AL 2 (OB PSR A 20 4, i UXI, ) ol 7 AT BT X
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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.

RGBT R EA Y R IIRE, R R E L, —EEEImEN.

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.

AR R TN 2R RBHRE ARy, R T L B 5 — R & TS i 7 KAk, HAORIIEZE A5 1 22 2
T 2 1) 78 73 I X, EEAE 3 UL S AN R BH B 4 91 1 &I k2 T) B L 22 4 1) TR X e

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

AN RAE BB E A b, A ) 22 2 B IR A AT, B 2 2 v 5 S 3 A

Guosheng 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.

Guosheng Power ZH4 AT DA ) RN [A) 22 2%, E & J ik O [ FC 7 i mT DA e R PR P2 St ik 20 7k 2B JEE kg A BH e FE
FRI R o

Avoid using a mounting method that will block the drainage holes in the module frame.

G (] 2 3 E R DM SRR ALY 2238 T 1k

5.3« TILT ANGLE OF INSTALLATION J&AR4H M2z 3500 ff

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.

R BHBESCAR AL HR (0 22 2B LRI [F) — T AL AN F) — e f B2 o AN FR) 22 20 7 S M 22 3 A0 A 4 5 BUAS [ 0 K BH
TR LA R RS 28 i B A7 22 5 10 5 B P 2B 1 R R LS DG, AT BRI R BRIE AT ROR, 1 T R k.

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.

LT A K PHRE LA 22 2 A [F) — P IR 7 ) B, A AR A B AR 4 R B AR, F BT DA 3[R —
UL ST

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.

B — 35 B FH RS AL PR DU 150 10 A FE B [0 %3, 5 6 AT LA /R 1 e B R ] [ AR 3
RUAR/A LD MPPT, NEZAFK MPPT) KOULREHAE . 1SS HGEr /M2

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.

480 B BIA R AR A BRIk, b T ARG 6 5 S22 1 i K PH ARG IRAL N, e
F 5 S A9 I8 A1 K B B IR AL I D367 1, R 1% 0 B B I R R AL P 7E & T IR M Th SRttt
W RS KR BEOCIR AR RAE—E P AR T I ] L RE A D)3 H
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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.

A BOE IS A IR A 222 K H R 4 LIS B R B4 th Bk X TR 2228 /1 2, B IRIm bR 4L 22 e 4
B A 258 DGR e i 2 I E I . Guosheng i 13 4H 11 22 24 R I i 22 2 A AN /N T-10°, X FELAFAE T’
IR R T AR RS G K A, TR N AT R B, R R - A R T AR KR AE 3 S A R AR AE 3
B LR R, BET RSN LA AN BE AT ART EABTRE AR /N T 10 SR A R AN LR A o B ERIBTE R N . —
KUhe REFER T OUH Fr e Zh BE, TR ZRE 7 1] o AR LESEBR BT I 22 #4822 b AR 050 v 4R H AR At
wHA .

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

LR 2 Tr KPHRE AR AN 5K P TR A B, WS-

Horizontal

Fig. 5-1 Tilt angle
B5-1 ZERBARERE
Table 5-2 Recommended tilt angle for fixed systems

R5-2 EERGRN B LA

RIS R ZAAA
Latitude Tilt angle
0° ~15° 15°
The same latitude
15° ~ 25° s
[i] 22 25 Hb iy A 445 i
Same latitude +5°
25° ~30° s
LRI Ab S FE+5°
Same latitude +10°
30° ~35° - .
A I A A FE+10
Same latitude +15°
35° ~40° o
LIS I A4 +15°
40°+ Same latitude +20°
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P A4 [ +20°

5.4, INSTALLATION REQUIREMENTS FOR BIFACIAL CELLS MODULE XU By 223 Bk

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.

WU A AAE — E ) RS, BIHRZ R DG E ek i, g Fulh R RPN R G 26 .

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.

M NAEF T () R (Fln, @, Wik, &, BEEEs (95 & (Flan, e
?gﬁ\ i%iu\ EE'IE'\ %Ei;ﬁ) m&ﬁéﬁﬂo

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.

R T AT S S A AL E s R L RS () B AN T I R

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

RO, AN [F] R 1 T S R AN RN, BT R 2L R L R AN R . R 5-3 R

Table 5-3 reflectivity of different surfaces

F5-3 A[EHLTE I R ETHR

The ground type Water Grassland Ground Concrete Sand Snow
MR KT HLIHh ;i TRkt b £
Reflectivity range (%)
. 5-12 12-25 20-33 20-40 20-40 80-85
eS|

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.

AT gt e AR e S O F B AL A R R O R e N 0.5m~ 2m LR B iE . WEI5-21R

Fig. 5-2 Distance from the earth
Bl5-2 XU Tt 2 22 e B
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.
-15




FERAT RGeS, B 7 ISR RR B = B LA, 5l R B 18] R G e 3 4 T T B L IR R S R, TR
RGBT A G

5.5. INSTALLATION METHOD 341

5.5.1 MECHANICAL INSTALLATION AND WARNING HUif %3 ik B3

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 Guosheng 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 Guosheng, the modules will not continue to carry a valid
warranty.

AR AH A 1) [ 78 AN 22 2% ) DR s B ] 2 7 :Xe 2238 Al AR 6 20K HE R TR R i AT, iR e i
Guosheng AR AH, & HGuoshengfi R a5, FEUfFGuoshenglfl &, 7N &SR FH S EURIR R AL

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.

ARG R OGRS AT AT H e K BT BT B s (AN XIS 37D 5 (AN AS B K 52 R S R4
)R T 7 A B OR B0 0 o R 22 e iy UM 2% 0 eh T MV R G R BEAT BT THAR, SR G 0 e 3 S 2R hAT e F A
it

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.

Frithid i) LAl 2B A A T 5 R B S 4 b SR AR e B VA B SR DL N, T4 B K I
AR L, HHEATRE.

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

FERF R, BB AR € R AL 22—k

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

SRR A A AN T B3 TV T 2 1) B A 22/ 115 mmif [

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

P ERAH SBZELA: 2 1) ) s /N ] BR AN BE /N T-10mm.

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

LR BT AR, HEKALEARATIB L S #A RedE 28 .

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

NI KREE RE K 223 74, Guosheng & FHBA i it CRABAR)D (&1

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, Guosheng will not supply the related material for system installation.

AR HI ) 23 T7 A 22, RG22 B L R Tk N A AEEXDER RG R, HUERT T3
R RIRRIZ AT, Guosheng MR HEA I K 224 K]
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(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)HRET 223

BGRB8 AL LITR), AR AL, AAFR T RYUBEA T AR (R LTR), EEH8
LR ALK 2 7 SCHE S5 R b o AL HE LA 25T T MBI JE TR AT [ 52 7E 22 e B b, FRAESC R AL I8 X R i B A
SRR E . FEINAIHHRERLIZ 2 K, W AR E i E e . MBIRAT IS 5 4 fH 9 16~20N*m

5400Pa Load Tested

Mounting system

Drawing 1

(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.

(2B a %

TE B2 R LR A T, BB AT DA e 78 20 A () Ky Al b, A e /b A H o AR L 18 e A
AT 7K 32 55155400 Pa (550 kg/m2)E£2400 Pa (244 kg/m2)HI T~ 11 FEL I E R, R
a5, EAAREAAFEI 7 SN 7, DAR AR AN e B U I IX AN R 1

A. For standard module with backsheet: FL3% b5 ifE 4114

1. Clamp picture as below:
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1. EEE T

Figure 3 Double-side clamp Figure 4 Single-side clamp

Clamp mounting position as below

s P2z e o B A0 B
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2. Install module with clamps at longsides of frames 2,75 4114 () K12 FH [T B 22 35 40 1

This Installation method is applicable to the series of PV modules as listed below:
K ZHTFE T LR SR R 51

TABLE1
Serial Number/&= | Component model/A##S DistancefE & Size Loads (Pa)
Type 1 GSM-MP3/132-MXXX C=1400,k=492 2384*1303*35mm 5400/2400
Type 2 GSM-MP3/120-MXXX C=1400,K=386 2172*1303*35mm 5400/2400
Type 5 GSM-MP4/156-MXXX C=1500,K=483 2465*1134*35mm 5400/2400
Type 6 GSM-MP4/144-MXXX C=1400,K=439 2278*1134*35mm 5400/2400
Type 7 GSM-MP4/132-MXXX C=1400,k=350 2100*1134*35mm 5400/2400
Type 8 GSM-MP4/120-MXXX C=1300,k=307 1914*1134*35mm 5400/2400
Type 9 GSM-MP4/108-MXXX C=1300,k=212 1724*1134*35mm 5400/2400
Type 10 GSM-MT3/132-MXXX C=1400,K=492 2384*1303*35mm 5400/2400
Type 11 GSM-MT3/120-MXXX C=1400,K=386 2172*1303*35mm 5400/2400
Type 14 GSM-MT4/156-MXXX C=1500,K=483 2465*1134*35mm 5400/2400
Type 15 GSM-MT4/144-MXXX C=1400,K=439 2278*1134*35mm 5400/2400
Type 16 GSM-MT4/132-MXXX C=1400,k=350 2100*1134*35mm 5400/2400
Type 17 GSM-MT4/120-MXXX C=1300,k=307 1914*1134*35mm 5400/2400
Type 18 GSM-MT4/108-MXXX C=1300,k=212 1724*1134*35mm 5400/2400

B.For dual glass module with frame XU A HE4H A4

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 figurel, 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.
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Figure 3 Double-side clamp Figure 4 Single-side clamp

A, BERINE RS E . MBURHF I 25 HIHE {H 9 16~20N*M.
Clamp mounting position as below

s 22 2 5 B A0 7R
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This Installation method is applicable to the series of PV modules as listed below:

AL BTTRE R T UL SR R 51

Table2
Clamp Length: =50mm
SNeJELerﬁ% Component model /A48 5 Ecﬁl%nzfn?rlstance Size Loads (Pa)
Type 1 GSM-MP3/132-BMDGXXX C=1400,K=492 | 2384*1303*33/35mm 5400/2400
Type 2 GSM-MP3/120-BMDGXXX C=1400,K=386 | 2172*1303*33/35mm 5400/2400
Type 3 GSM-MP4/156-BMDGXXX C=1500,K=483 | 2465*1134*30/35mm 5400/2400
Type 4 GSM-MP4/144-BMDGXXX C=1400,K=439 | 2278*1134*30/35mm 5400/2400
Type 5 GSM-MP4/132-BMDGXXX C=1400,k=350 | 2100*1134*30/35mm 5400/2400
Type 6 GSM-MP4/120-BMDGXXX C=1300,k=307 | 1914*1134*30/35mm 5400/2400
Type 7 GSM-MP4/108-BMDGXXX C=1300,k=212 | 1724*1134*30/35mm 5400/2400
Type 8 GSM-MH3/132-BHDGXXX C=1400,K=492 | 2384*1303*33/35mm 5400/2400
Type 9 GSM-MH3/120-BHDGXXX C=1400,K=386 | 2172*1303*33/35mm 5400/2400
Type 10 GSM-MH4/156-BHDGXXX C=1500,K=483 | 2465*1134*30/35mm 5400/2400
Type 11 GSM-MH4/144-BHDGXXX C=1400,K=439 | 2278*1134*30/35mm 5400/2400
Type 12 GSM-MH4/132-BHDGXXX C=1400,k=350 | 2100*1134*30/35mm 5400/2400
Type 13 GSM-MH4/120-BHDGXXX C=1300,k=307 | 1914*1134*30/35mm 5400/2400
Type 14 GSM-MH4/108-BHDGXXX C=1300,k=212 | 1724*1134*30/35mm 5400/2400
Type 15 GSM-MT3/132-BTDGXXX C=1400,K=492 | 2384*1303*33/35mm 5400/2400
Type 16 GSM-MT3/120-BTDGXXX C=1400,K=386 | 2172*1303*33/35mm 5400/2400
Type 17 GSM-MT4/156-BTDGXXX C=1500,K=483 | 2465*1134*30/35mm 5400/2400
Type 18 GSM-MT4/144-BTDGXXX C=1400,K=439 | 2278*1134*30/35mm 5400/2400
Type 19 GSM-MT4/132-BTDGXXX C=1400,k=350 | 2100*1134*30/35mm 5400/2400
Type 20 GSM-MT4/120-BHDGXXX C=1300,k=307 | 1914*1134*30/35mm 5400/2400
Type 21 GSM-MT4/108-BMDGXXX C=1300,k=212 | 1724*1134*30/35mm 5400/2400

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.

FE PRI PR 22256 N AR BHER AT o I, ZEA AT BE o idm R WU AT , A RBCRAE ) XU

Table 3
Loads Clam . . .
Type (Pa) Lengtfw Installation Drawing Component model size
—
5400/24 " B & GSM-MP3/132-BMDGXXX | 2384*130
Type 1 =50mm 1 GSM-MH3/132-BHDGXXX 3*33/35m
00 I GSM-MT3/132-BTDGXXX .
-
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5400/24 ‘_ " GSM-MP3/120-BMDGXXX 2172*130
Type 2 =50mm : : GSM-MH3/120-BHDGXXX | 3*33/35m
00 . ' 3 GSM-MT3/120-BTDGXXX m

GSM-MP4/144-BMDGXXX
GSM-MH4/144-BHDGXXX

_:‘ GSM-MT4/144-BTDGXXX 2278*113
5400/24 : = =
Type3 =50mm § 4*30/35m

00 ! aaeBEM m

GSM-MP4/132-BMDGXXX
GSM-MH4/132-BHDGXXX
5400/24 _ [ | [ e GSM-MT4/132-BTDGXXX 2100*113

Type4 =50mm 4*30/35m
00 - = e age2a%t m

HH

GSM-MP4/120-BMDGXXX
GSM-MH4/120-BHDGXXX
GSM-MT4/120-BHDGXXX 1914*113

5400/24 ‘ !
Type 5 =50mm 1 g8 |8 4*30/35m
00 Bae Ak m
GSM-MP4/108-BMDGXXX
GSM-MH4/108-BMDGXXX
‘ GSM-MT4/108-BMDGXXX | 1724*113
5400/24 1 el
Typeb =50mm B | 4*30/35m
00 5. BasBaf m
5400/24 H e GSM-MPA/L56-BMDGXXX | 2465¢113
Type 7 >50mm i NRRNRNNN GSM-MH4/156-BHDGXXX | 4*30/35m
00 A+ 1L GSM-MT4/156-BTDGXXX m

. *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 Guosheng warranty.

ERE: ATCMEA A AR E, HARY ERE IS & SR ST R IR T 2R, R T BRI 2
% Guosheng /i

5.5.2 ELECTRICAL INSTALLATION HS%Z%3&

1. Cable layout fZRIT =,

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

A SRR LT SOR RIS (FEIEK LD
-22




E-_:I::i:\i-mﬂ[l. B e Fﬁ - Sfﬁ - M—J
s ITEEH o0 a9 29

Fig.1l Split J-Box at module side position for vertical direction
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Fig.2 Split J-Box at module middle position for vertical direction
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Extension cable Extenzion cable

Fig.3 Split J-Box at module middle position for horizontal direction
B3 LB P RIHIAK T 23T

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.

BIEFEBTHEIN: v 7B AR R B A, AEBTH R GRS S T R mT B . ikt S \ A R 3R Rk 4
i SIS WA EER A RBEE, B0 R e s M G ar, BT MR JRE 4EY AR
EAHSR R, MEINFELRGE ML &S LBIRB L & 2 [ {E ] 71 A5 K T-60N.

Pay attention to the direction of the wire when installing the modules. It should be connected along the wire
-23



direction to avoid bending the wire.
R AN A R TT I, NG AT R, BT

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.

AR ZR G A B LU P AR A e, T 5 A FL B RIARIE . A A3 X 7] B A AN A B BCR AR AR R L E
TR RGN AR IR N ELR, PRI GAR RGBT AW R, 58T A R BORANE AR EK .

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.

JEARZH A 38 L R BB IR IR (1) 328452 07 2 RT LIRS AS [R] F) e A FEL R e, AR HEAT FE RN 22 8 /T, A4 e 32
ARGBEFHE, FARHER BT E SR I BRI R AT BT FE LR . R RS B DR B TR ok, PRFFE T4

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.

ANFZETY Y 2EA P2 S AN BE SR BRAE — 2, AR IBRAE — AT i BRI FL AR i — B, A R i R AN R
P SUVFIR 2T R GE B RAE, 2% F AR P DAAE A 0 8% R e R LR )

Guosheng modules are provided with stranded copper cables with a cross sectional area of 4mmz2 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. Guosheng 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

Guosheng AR AMBIHA Y 4mm2 L, BUEH A 1500V de, RS NEUE BN T15A, , it
2. A TEEHERARGHR A A RSN HAT 2800 (B84 MR .  Guosheng A K T HIZE 4 R 7E
A FE ST, JREEESPUKR X IR, R B 5 R N R 10 R4 B Sk A SRR X -

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.

R B KRB H B T R Gt BT R ZASSSR I SRR AN B 26 . @ W IH 0L N, BRI RO PR BRGIRZH
P (ND AT DU 5 505 K H R B DARE DG K BH BB 6 AR LA T B FEUR (9 77 Qi T 3R A, (R TE BT R FH BB AR R
SR, — 5 B R B OK FH R G AR 2R (%) v e B o iR R A T AR A IR o 5 8 1) 4 2= B AR I P 05 R BE S e )
RS TR, K FHBE AR AL 5 K R R mT A DA A a5

Table 5-4 maximum series connection number calculation

Table 5-4 BEHEAFETHE

Formula Maximum system voltage V = N*Voc*[1+B*(Tmin -25)]
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A RRARGHEV 2 N*Vo [1+B*(Tmin -25)]
v Maximum system voltage
wRKRG R
. The number of maximum  Solar PV modules in series
R R CAE — RS (1 4L A 1) e K B
Voo The open circuit voltage of each module (see product label or datasheet)
STC A NAITFRE B L (] DL A AR5 Bl A% )
Temperature coefficient of open circuit voltage of the module (refer to datasheet)
: AL TR IIRE RS (3 B ALAERI B )
T The lowest ambient temperature at installation site
YA L2 ) B IR S T

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.

W VR R 2, AR 2 (B B PR AL AP e ) S 4% 0 7 T B e K R IR ORI 22 0 %) - 7 R FELIRL I R
ZACRAEATLOIEEL: SERAE T & M, R (SR R 2 A ) L4200 5 i B e K AR ORI 22 o HHEF 1Y)
ARG A AIHERG P IR ATERE AR SRR, PIrE A B TR F ) 2554 4Tk,
A A B A AR F R L o SRR AT I BCE S AR Gerh  FH ) B4 TR F R RUAS AH DTG o ZHAF AN RE B AE — 2 LA™
AT RV RGEHEM L.

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.

R — A DA SO AR IR 20 5 — A, WS 7 it OGIAIE E AR . AEREAT IR /T, 16 55 LN %5
PR REL AR M o Gn SR R A I A5 A 2 TR R AR PR A S B R R 22 (B K T 10V, IE T R 2 ke & L A5 T .

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.

TEAAAT R, BT OR IR AR ORI R . TV AR an SR — DAL IE O, T BE i A R b
HUEGEEN

Each Guosheng 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 4mm2 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 Guosheng’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 Vo (as defined in TUV 2PfG1169 or EN50618 (H122Z2-K)). Guosheng requires all cables and
electrical connections to comply with the electrical regulations of the countries where the PV system is installed.

Guosheng F)EEH A BH BE AR 4L #1 4 AR 7T DA 52 85° C RS LA K T H BB bR UEPV S 2R s 25, L5 ek i
FUNAMM2EL12AWG, SHZFIAME EA N5 mm~7mm. B4 5N 22N N43mm. R 25 dh el i 4 B B
A G iE I ARIR AN G HEAE Guosheng IR EVE I N« FFAR 5 2R A B0 45 RO B FH () 7 a8, R8s 1R IR FE PR 1)
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105°C. H TR RGN T A H Al g8 N 2 A AL (B ) RS . RIS R A 2 i e M g DUHE K 32 W] e ) B
KAGIFHEE (0 TUV 2PfG1169 3# ENS50618 (H1Z2Z2-K) fitifE) . Guosheng®i R AT 2 2 Fl H 4 R2 4
B IZCIR RG22 B M & [ o IR RILE

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 Isc and V¢ . 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.

FEIEEEOLT, AT BE 2B 3 7 A LU bR v I 2 A T 58 v i) LR B s O I 00 o 81 0k 2 g AL AR P
SR E RN I R B PV H 4 ) % B (A AR 2R O RGT IR, ARic AR SR B lse IV o FOAE B AR 3fe L 1. 25 ) 5=
#.

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

FEMEFEFRLENT, ARSI /N A B T LI T XA A 2Ok 5

Minimum current-carrying capacity of the cable =1.25*Is.*Np

%éﬁ%/J‘%ﬁ%ﬁﬁ%:l-ZS*lsc*Np

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

lsc: JGARAMRIRER IR (AL AD

Np: the number of modules in parallel or module strings

Np: JFIBRHIALFECE Bl A A A

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.

HREENRG R EIIBITH), JUPATED R RE . KEHBEFES A BER A, & 20 B R0 AR 4% 5 3)
0, —EA U HIREIR MK N BERE 51 A 25 e 50 i L IO o 22 9 22 it LU

Caution:

ERE:

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 Guosheng, are certified to
operate up to 1500V always check the module label to confirm the actual rating of your product before making
connections.

ZAAMHUE TAREBER B EIR R T, A A e B EHAMl e . YUK R fEK: . Guosheng A w47 ) —
SR PR HUE TS T IZ1T1500VIINIE, R T, TR EBEAREE, DA = o (1 S PR e A

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

FEWTIT RS 21, AR A — N IE 4 B00E AR 5 8% (ELTUT 5%) K i B

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.

NTHRARGIEW ST, EERAMFEOER NI (Aias . mibss) I, NOWEH O/ 85RO E R IR .
WURALAFERAN I, 5508 B T RES BN . JRAPF AT DL KR AR A I T o A BRI R A 2\ — LA
(I IEMR S5~ AR 2N — AR S 7 . JRALPE AT ORGSR U IN AR . JFIBCESE R R 2k N — DN LIF I
M FER R R — AN e 1 o ZEIER AL ER BN TE B IR e B RV A m e I AR A
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Series Connection :
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]
Parallel Connection @
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Fig2

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

APPSR, TR RS E S Bt

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

IHH BB L RHHY, Guosheng@ WUITA HLLE AT BEALTE =4 118 T HIz & 2 BUK I 7 -

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

Guosheng & WS FHFA 2t A A2 SR L T RE B B7 B DR e L
All the above instructions must be followed to meet Guosheng warranty conditions.
sy R B A UG8 LU 2 Guosheng fR12 264

3. Bypass secondary & _RE

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.

W IGAR A AT SZ DI A, 3R 2 T EOM R 19 K BH B8 FIUL R 1S 1) S, K BH BE DG AR ZH A v oA R 325
M) ) LV 8 2R 55 e Ay A BH B 6 AR ZEL AP PR P I R AT R o 2 350 0 710 7 A4 v R 40 2 4 52 5 M) ) RV o Im #A
BIERFHBECR AT RIS 08 —ARE G, RGN TR BN AL, T 55 B s K BH BE G AR ZH A v i e
FHTER Ty, FEKBHBEE IR A FATE FE A B RE 40 FE P 21 i 1K

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.

FAGRAM IR G A 3N 5B R . AN BT A S s e s, TL 2 2 A I i)
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A, XL AR Bk A58 .

4, FUSING JEMT{RR 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).

TR WIAR I, EATRIEUE R NN R KB S, JFIERAERE A R AR b (R, R R GRS,
VU W 2% ML FAE IR AN AR B o

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.

L5 R 2] E R B PR BRI 22 (1) B R AIUE A 9 25A B 30A,  (H SRR RS U 52 A0 8 1 T 7E 7= it b 25 R 7= it 2047
Rkl

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.

I W% AIUE A AR L — MR AT DR SZ ) S K B TR B (24— ER Iy, oAt IR A A bRe E H Hhy e B4
frEnEOF LR aiis) » FUIb SRR &S H . PRI E : R HUEH /Isc.

5. Grounding ##

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

I ) BB D R SR SO 2 S A B AR B (L 50 P /SRR) I

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.

AL AP A i AR R AR SR A AR AN I & 8 M P S A — I DLSEILIE R . $E R W] DL AR
il B HAR AT DM N R 40T HAT SN (EZHTMARR) ZRI R SRR #EE 4~ 14mm?2 ()
HIS 4% (AWG 6-12) fENHH S 4k, ALAHI BT B BbR I = 7. Bedbs (SO A (e o A%
FRH. A 5 F R R 20 [ R

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 4AN-m~8N-m.

B LR TR AR LA S T (AR & ST HE b, B4R AAmm, {58 B f e b 2% FHRH G IE A2k 322 49 K BH B G AR 2H 4
(VAR B S E Tl 2R B 30 K, 13U I MA*12mm 132 S I I AT MATRIIE B, J2 T BB )7 - 3], iX
FERER R p 2R S . 1mT DAFE AR 7= S - B3R B R 7= i B AR, SR T MR VEA 7= i et f LA R, RS
78 . HeHb[E B 715 94N-m~8N-m.
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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.

TR, AT OARESRALE B, R AR AL R BR B IR R Rt . AER S U7 SN, UUOF BRI
KECE ARG P, & B i Ko A\ R4
In addition to use the grounding hole, you can also choose the following grounding ways:
B 1A A LR BEAT e A, ST Ao Y AR 05 SR BEAT $ i«
(1) Grounding by unused mounting holes A8l F AR A FH ) 22 2 L4
(2) Other professional grounding devices Hopt T A B

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

ANE R — et 77 30, P AR 40 & G T HE B2 i 3 fid 5 075 2 5 I AR TUME R BRI AL I 2 - FEAE
P PRt 2 B 5 FLAh B8 =07 RO % B e vy, 7 S0 ORI L e b B R T SE i, JF Bl £ )Ry ™ i, 72
TIN5 ST R B A R A RE

Guosheng recommends using the following grounding ways:

GuoshengiZiRALAT 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) (ERMMESRAFEI. RIETERERERIIEEN.  (FEEHFEIUL467iRET. )

Sharp Point
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Recommended torque is 20.5Nm

YA 920.5Nm
For more information, please contact the supplier Guosheng (https://www.Guosheng-energy.com/)

B2 (S RIEK AN A Guosheng (https://www.Guosheng-energy.com/)

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

gt 7 2 (AR 75 @ i ULA6 TARHEMI FTUL E34440/E6207MR. ) ANFe/retth, ZEhisifh i 2 B HE
BERIAMR AL R . HEFF10-12 AWGHEAR I ZL

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

6+ FIRE SAFETY Bhk%&4

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

LI AR ) A VAR, ST b o T VR R . AR REUAERR T, Guosheng ) 535 4 1F

Bk 2528 UL type lor2 5 |EC Class C, ML IEIIB K5 UL type 29 5% IEC Class C. 75 /2 1 %235 (1 i ,
R T L B oA — R d TS B KARE, I BARUE T BRUMI 22 2R 1 2 [ 78 70 O o R TH ) 45 48 A 22 2 7
KA AL EFI T K 22 ERE . WERZR AR S, ARSI K. T IRIEER TP KR, HAUES
R TR A e/ NBE RS Oy 10 JHOK . T AR Ry BRI A i AR an ORBr 22, TR 2, BeiEieds.
SRBAT LR TR R K AT R, T 20 LA

7. MODULE MAINTENANCE 443

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.

N T RIEFT 23 REIR R GRS KIIE A, I ORI D th R, 7 B8 JIxt i 2238 iR e AR AL Ak
TR FNGES o SCARTTRE 2 AR B Rar 7 RN 44 75 32 1l AR RGP B I I BRAFAH % BE MR AL N B3R AT

7.1. PANEL VISUAL INSPECTION AND REPLACEMENT A/ 4M Wi ie 25058 2

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.

N E SRS B R IT R AR AR, BB ISR, RSinEn. BRI, B TRk R ERSER R
SEHA KA TRV A b, S A RIS B A o AN VAR P R T R 2R 1) F AL . s AN R A
TR LR RE (MG TR, A5 TFTES) o QAR MIRETE 20 2T

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
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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.

W AR E R EMAYIIERME, SRS 24, IR s, RaEe N R
Meg| a2 2 IR W TAE: MA 2220 O s A B8 IR ECR A BT A SR ILERD R
INERN S B R 255 RAT -

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.

BAEGRAM R TE R, REHEE. BRE— VI REEROE IR T5 B AT 5200 H A% 5E AR .

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.

T BEK A RE G AR LA I 15 AN B AR o 72 KRR BEGAR AL 3t LAR 1b ™ AR il o KB B AR ZH - B e A
FHOE N A miEs, gEEmisEEes, 4E0aa Il A\ &7,

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.

AT RPR eI 5 E o P VI B F B AR 936 4% o RSB RN 21T, — & B2 5E 00 1A B 51 g 125 LART
IR AR A o P AR S R AR A R S W TR 2 I T 32 B A e 2 Ao PR [ 2 2R F i 2 1 B i R ) AL 42

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.

FEAEFH R R Gi b, (28 AR I i A TR G AR ZEL Ao 25 B 2 () DA L A T P s S P

Diodes that are used as blocking diodes must have a:

FHAEBH 28 B 1 i U 46

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

a) AUE-TFHIEM B [IFAV)] YR & TAERE N & T RK RGBT,
b) Rated Repetitive Peak Reverse Voltage [VRRM] above the maximum system voltage [Vmax] atthe
lowest module operating temperature (IEC: Vmax=1500V; )

b) FEHR AR AR AR T 4E ERIEE R A HE R [VRRM] @& KRS [Vmax] (IEC: Vmax=1500V; )

When the irradiance is no less than 200W/m2, if the terminal voltage is more than 5% different than the rated
value, it illustrates the connection of the modules is not good.

FERR IR FEAMIRT-200W/m2 5 B0 T, An SR & i) S S AIUE AR 2259% LA L, B4 IR AT .

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

WGBSR RGE BT F, ansCe, semiRias . WARAs . BB, DI RESEHYE U .
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.

B GRAM B B SRR R R AR R GE LIS e R IDEIR RS, A S ER RG4S T
RE B T ARbESE B GRS o B A T I T A7) H ) 22 4 i R 0

7.2. CONNECTOR AND CABLE INSPECTION ZEERMBHEME

It's recommended to implement the following preventive maintenance every 6 months:

HERERENAS H AT — IR BT BT R4 3
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(1) Check the sealing gels of the junction box for any damage.
ARG E B, IR A R EEER

(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.

RAEDCRAMRIZE G . B BRI A SIBIR . SUEEA, DTSRG ISR R .. ALEm
Zo REHMFR G R

(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.

F BT A 88 AR IE R AR 2 [ 3 5 rE 4 52 FH D' ELA HLAE Hom AKX 5

(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.

O A5 Ui T IRAR TR AR 5 T T Lo MEAh, R dr SRR 2 B R [ B0 A B 2 F BRI BUA
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.

AR Dh A5 GG 5, AR A 1 BRI R A SMOGE, FRRAr s Rt . prelsk
AR S PR FF TG v, TR AR N 2 /D A — IR AR YR V5 e ie B Rk AT SE S 135 bk -

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.

ey ARG TAER B 2l IR N AT, TAE AR N FEEH G, i B8, A% T8. Lok,
FERNFEAKZ MK T2000VH H i TAEHE.

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.

T2 A58 FH - A5 8 3 P S 0 1 R AT R AR O AR LA, P2 S b ek v 7 el P B A P A A . FER A I
JIKIIE Ve, AAF SR K A1 700KPa, 14" 58K 528 M Ah 1 ABAE R AR A AT A K .
SR AR A W5 M5, A A B e s SN R R B SRR MR VE R anr B, W]
DA IR 22 ARs A T R I (IPA) BB S@ VARG e, IFB ORISR IR AL G AN A RESR 2 TA) TR

Clean PV modules when the irradiance is below 200W/m2. 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.

I E 4 i FEAG T 200WImM2 18 L RIS T AR AT o IE VR ALARINT, A A A AR AR R Vs 70 LA R K . TV 2
PRIy RLORAE K 5 A2 TR BIR ZE AR, DAVE il G BL™ 5 0 ] BE SR A A b o BEINANAE — R AR 4R
FERLE g A FH /K TE e, LABTR o GR A

It is forbidden to clean PV modules under the weather conditions of wind more than 4 grades, heavy rain or
heavy snow.

PEEEE IR T4 RIECR S AR KA TIFBRA T

When cleaning PV modules, Do not step on the modules; Do not spray water on the backside of the module or
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the cables; keep the connectors clean and dry; prevent fire and electrical shock from occurring; Do not use as
steam cleaner.

HAREAE G TR, TPARERES A 2R KIS A S AT RS, TAAE S A, BAREERE L)
BTG, BRSO SER; AR 2RISR

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.

AF I o 2R T B AN T A s AR AE R SEAT b B FL AT Pe S, 38 G (8 T AT E 545 B 5 B 2 S
L — DR B A

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.

AL R T, R IR VRS BIMRR)Z o NI GO SIS K R AL (O Ri A BUAIX
SO AN 2 AR LLLO®BIURE A s B K ABRY A 2 IR AL PR L AT S i D

Do not scrape or grind stains off surfaces while PV modules are dry, as this can cause minor scratches on the
surface.

AT O A EAER RS B BCE B, UM SRR T 51/ &4 .
Water requirements when cleaning:
TRV XK B K -
(1) PH: 5~7;
PH{E:5~7
(2) Chloride or salt content: 0 - 3000 mg/L
FMEER & & 0~3000 mg/L;
(3) Turbidity: 0-30 NTU
VEME: 0~30 NTU:;
(4) Conductivity: 1500~3000 ps/cm
H$%: 1500~3000 ps/cm;
(5) Total dissolved solids: <1000 mg/L
SRR R <1000 mg/L;
(6) Water hardness: 0-40 mg/L
JKAEREE: 0~40 mg/L;
(7) Non-alkaline water must be used, and softened water can be used when conditions permitted.

AR P ARBRE K, F A& 2 AR IR BLAE PR K

7.3.1 MODULE INSPECTION AFTER CLEANING E¥G/EHMFKE

(1) Ensure that the module under visual inspection is clean, bright and free of stains;
HALH RSN S . W5, 5t

(2) Spot check to verify whether there is soot deposit on the module surface;
TS A A A R R 5 A ARKAFAE 5

(3) Check to whether there are visible scratches on the surface of the module or not;
For i LA 3R T A G S O 140 SR

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

AR T NG R BER IR ;
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(5) Check whether the module support structure is leaning or bent or not;
A e A SR Te R AN S - BLA
(6) Check whether the connectors of the module are detached or not;
TH e R AR S m 5 R AT B A LR
(7) After cleaning, fill out the PV module cleaning record.
B S AL =R e A e
7.3.2 TROUBLESHOOTING #fEH:es
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.
ARG, GRRGTIEIET TR, WA M3 . 26N H AT — kB ek, AE4E 5 5 ]
PRR TS, R R EEEAT VR R BRI RE A A M 4E S, HREAE R RN, I H 2 TRl A i
1T, DL AR RN R

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

BEX AR AR RGE Y, SR RGBITE e R HEP A2 5] B 1 i fo A/ 2B 15
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