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1. INTRODUCTION FOR USER MANUAL A P F A4

This general manual applies to the installation, maintenance and use of the double glass solar modules
manufactured by ZNSHINE PV-TECH Co.,Ltd. (hereinafter referred to as “ZNSHINE SOLAR"). Failure to follow
these instructions could result in personal injury or property damage.

AFME R T IEEC AR AR AR (BURNRIFR IEEGr) A7 B R IR REL AR 2238 . dEdh ANl
Mo tnRAESE, FATae S EN AT B0 - 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.

LRI R PBH REALIT 75 E AL i Hiae, RA TN R AT DONEAZI AR 1 e AR A E 2 A A 41
etk e STl

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

AT “HrE” 8 “PVAME” FRIZ—ADEEZ A WL RV KBH AR E R B LM k5%,
1.1, DISCLAIMER %3 B

1. ZNSHINE PV-TECH Co., LTD reserves the rights to change this User Manual without prior notice. Please
refer to our product lists and documents published on our website at: https://www.znshinesolar.com as these
lists are updated on a regular basis.

TEAS G RS A A PR A W R BE E A TR A0 (15 L T A8 S AR 22 e - WHBCR],  Bofhiil 2% 1R 15 Dt B i
(https://www.znshinesolar.com) _E 7= il A4 38}

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

WUERA T A FTE 5 IRASA A A —SE L, Db OO
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.

2 PR R R T ARIZ AR TN B S R BER A, S BER A2 B A TR B IR KK
4. ZNSHINE SOLAR is not responsible for any infringement of third party patents or any other rights arising
from the use of solar PV modules.

A IR R RESG AR AR A v i 7 AR AR S 38 =5 R M EAT AT HARABUR],  IEAS DG A T 5T

5. The information in this manual is based on ZNSHINE SOLAR’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.

AT WHE BT IEE G AN 2 AT SE R AR s, (R AR EANBR T 40 17 i KR 13X 2845 B RIAH
RV FEAN AT PRUE 253, T B BB & 1

1.2. LIMITATION OF LIABILITY FAETEH

ZNSHINE SOLAR 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.

IEECHEA MR E 757, BFREARTHMFERIE. R IRR S ARIEIA T W 257 A 1 5
WA H - SR PR A T
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2. SAFETY PRECAUTIONS 2245
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 .

XPUFEAT 2 . Bk, BRARERYES AT, DB IFREAR T 22 gu N o 2 20 R T L R R E BH D BRI A
PR, S AEERE(DC), Lk mERAN, B By, FlinEdim 155, KRS BN R
T2,

2.2. GENERAL SAFETY @H &4

ZNSHINE SOLAR modules are designed to meet the requirements of IEC 61730, application class A.
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.

TEAE XA 15 & [ BRIEC61215 FIEC61 730451, FHLM I AE VPN ATS AT B 1A AR iT A4z fioh
. KT HEAS0VE240WLL E R 5. FHH A48 TIEC61730-1FIEC61730-2/ 5, i/ AR ER .
(1) Allinstallation work must comply with the local codes and the relevant international electrical standards.
JIT A 1 22 2 A AL 20056 438 ST 2 My FRUAH 2 1 L o rl b oA
(2) ZNSHINE SOLAR 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.

WA R RG2S TR BT 23 . W A AR AR N 22 T2 7 N RV ES SR el
(3) Do not allow unauthorized persons to access the installation area or module storage area.
AN FCVF ARG AN ST 2 258 X s 2 Ao i X 3

(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.

e B AP fEE (FH T8 . TARNRSE) LA G 22358 N 53 15 30V EL it sl 3 ey v IS EL e, T I 0t 4 7 22
Pl PR T B B S5 AR 10 Sl

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

AR A E MR m Y, DL A, sl 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.

IERAERIFN . R AR LS, 75 RIOE 2 i G KR N5 -
(7) Use electrically insulated tools to reduce the risk of electric shock.
VA FH 48 25 T 5L D AR U L P XIS
(8) Do not use or install broken modules.
ANEAG ] el % SRR 4L

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

AR ER N N B AR IR BH G AN B B AR LA ) 1 T el 5 1
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(10) Do not contact module surface if the front or rear glass is broken. This may cause electric shock.
T SRAE R T S5 1A A B B 40 0 17 10 R A LA 0 R T A P RE 2 5 A A R

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

AEREESE . P siF s A b AR TS 43, LA B F P AT IR I o

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

M BN I I, AR IR el T AL

2.3. HANDLING SAFETY #fE%&4

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

AR HEAE AR A BT, BREE. AT UK.

- —

L S e

(2) Do not damage or scratch the front or backside surfaces of the module.
T AN IR BRI 5 A B AT S 2R TR

(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.

AR AR R S Preind B s i 4 di, 5 W28 185507 S A I 5 35 e i v i i v
(4) Ifthere 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 B RS FE BT T R S B KK A 402K, ANRT IR SRR A AR K
(5) Do not install or handle modules when they are wet or during periods of high wind.
T AN EEAE W B R XUITA] 22 e B AL AL
(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.

FEZREHY, W RSP BT IS0 5 TR RS LAERIR A T AR, SR M. (EfTh
JE P PR LA AN REAR A

(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.

EAEMRE. 17T FE, SGRAM MR ES0ANER, A Re PR AR N, HERE.
(8) Do not drop PV modules or allow objects to fall down on the PV modules.
A EAEY R B o A B R B I AR 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.

ERRYGT, BN BAE A RO SO T B AR A i e s . ARSI ik, iRk
AR S RGER.
(10) Do not discard the modules at will; special recycling is required.
SRR EFE, HELTIRE.
-3- 45 Document No.: QES/ZX-RD-111025C
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3. UNLOAD/TRANSPROTATION/STORAGE #It%. Z#AIfE4E

Precautions and general safety rules:
U5 8 it R 36 P 22 4 40 )«

(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 AL A A7 A A5 HLE KU IS (] IR 75 S SR B Tt 8 e 4 R e AE W B FHOG R, B an s %
AR i 1 o
(2) The modules should be stored in the original ZNSHINE SOLAR 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.

HAFAE 22 3BT BT AR SR REAT N, W IR IF B A EAE 2 0. 1AW IR P IR IT A e 4T
Th. BRI R G AN O iR

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

LT, BRI AT AN F A A TR AT AR

(4) Unpacking must be carried out by two or more persons at the same time.

PR, T2 B2 LA BN 5 A 4

(5) Handling the modules requires two or more people with nonslip gloves and both hands.

iz A R 2 5 DA B9 N B v T A I T TR RS

(6) Do not lift modules by their wires or junction box.

A8 R Rk A 1) T 2 B L SR WS A

(7) Do not handle the modules over-head or stack the modules.

SRIESKTAA s s 2R S AL

(8) Do not place excessive loads on the module or twist the module.

AR EAEA AT b hn o B f) s AL th 44

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

AP EHE S (N3 TR AR b

(10> Do not put the modules in a place that is not supported or stable.

SRR LA B T JO AT SE SO BOR [l 2 RS 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 SRBIYIEAL, QIR DA BB AR 2 A .

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

AR A L A L R BT CRLandd, W), AR HFEE .

(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.

FE OSBRI R, BRI ERIRGE, SRR R, PR il R e A SESiE R s 4Lt
LT B B B <5 LI/
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3.1, MAKERS ON OUTER PACKAGING &3#r i

3.1.1 Need both hands to handle it carefully.
eSS GRANIVE S (E

3.1.2 Uninstalled modules must be kept dry, not
expose to rain or moisture.
A8 1l R 22 e ) ZH A I Y B S

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

ARAA T VAL DR, RIS RN O TR

ho

3.1.4 The packaging must be transported upright.
(R (NP S =1

1

3.1.5 Do not step on the package and module.

28 AR AR A LA L i R s

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).

HE B AN 3 270 i I A B B R BRI AR 35 e e 2 PR
il (2 HERS2)Z)

[~

—RAHFZEDFE2NMABRRIE, AHREENE

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

-5-
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3.2. UNLOADING WARNNING #HIEEEIN

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.

FERAGENMRERAR, BRXERSAIT2ITAN.
AR NATERREES AR N BRIBRES
L. FE, mERE, MA—A—BKRIERER
BEI B AR BRI E L,

]

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

IBERXYEREMNEE EETE,

3.2.3 Put the modules on level ground.

BEMMETXFEE L.

3.2.4 Do not stack the modules at the project site.

3.2.5 Store the module in a dry and ventilated place.

BEMNEEREXTIRL.

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

(EFRERMEEIAN, LA EZE,

Y445 Document No.: QES/ZX-RD-111025C
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3.3. SECONDARY TRANSPORT AND WARNING Xz &K EREM

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

SRR RRIZHEREIEE, 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.

BETHNAmITLIBEME. 8z, HZTEHTIEE.
FizmidiET: BHeKEEETEzTa L, BiR g
EraBr. ERTEZRN, &Z2BEMNRIEH.

(LABRE /9151)
e e |_ N )
1 1 L] |_1 NmT ||||1[wrrr‘\}
‘;T::—::_;, 2 :___Juhéd; 3} _5_- L e

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

MEWZTE, RARIF 1 Eisk.

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

FIF=%%E, SESHEMASEEREES.

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

HIFREFEEMN.

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

ZIFBEAERMH.

-7-
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3.4, STORAGE i

1. Do not remove the original packaging if the module requires long-distance transport or long-term storage.
IR R EARR IS e KA, AR

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

ER IR BE W, TR B TR BRI T

3. Do not stack modules more than 2 layers. (moisture<<85%RH, temperature range from -20°C to + 50 °C)
P2 HEI22 (¥ <85%RH; JHJ¥: -20°C~+50°C)

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

2 H M A SR PR 228, 2RI R FR A R KA A B b, A ROy A e 32 W R SO A i . RIS R, IEAR
JEHA KT

4. UNPACKING SAFETY #ra&4

(1) 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.

FE MR, ZRIEAE R AR . PR AN AR AR 2 32 W T AR B B R, B B R AL T RE S AR AR
B EN S BRI RN A E .
(2) 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.

FEARBELT, TEEMEINS 2 2E R, FpR eI, EECRA R BAEIX AL T i X
PREVALE. T RIANT T ERIUE 2 177 2 E R

(3) The work surface is required to be level to ensure that the package can be placed stably, avoiding
sliding.

A [ 75 L CRAUE LA RE S /K1 A0 E IR, T 131

(4) Wear protective gloves during unpacking to avoid hand injury and fingerprints on the glass surface.

R, HRESF R TEURE R T2, FN#RASFEA M PIER I E T TR,

(5) 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.

RRAET 2D NI, AR, BRIk & U HE .

-8- A% 5 Document No.: QES/ZX-RD-111025C
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5. INSTALLATION 223
5.1. INSTALLATION SAFETY Z3E%4

(1) Znshine Solar Modules can be mounted in landscape or portrait orientation, the impact of dirt shading
the solar cells can be minimized by orienting the product in landscape.

IEAB 6 H AR LA T AR 1) BRI 1) 22 3, R P 1) 2 28 1) 2T AASE i 4 508 O T i P b A FRD 8 016 52 g /)
.

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

TR AEP I E. AL TR, 2428, A5 TE. Zemieei 0GR .

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

T OR 22 et s B A, AN B A A AT A

(4) Do not install modules under rain, snow or windy conditions. Place disassembled PV modules correctly.
EZME TR FEECRRIIEO T 240, IR CvaA 252 E.

(5) 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.

LRI i PR AR AR . IBEF R G LA, 2B RFPE RS TGV, DUl i AU . i SO6ARAE
PRI S TR AR B2, ERTR)E T 2.

(6) Please take measures to insulate during PV module installation and wiring.

FEICARAA 22 B AIAT IR, A ZBEAT 28 25 B 7

(7) 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.

ANEAMABRAEEIDCR ARG, E2id BalE RAOGRBAEANT EmHg, EAERTEEL S E A
BEREEk

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

EZH R, B TFRERA, SF R B rEk.
(9) Do not hit or put excessive load on the front or back of PV modules, this may break the cells or cause
microcracks.

ANEEAE LA () T TR B TR0 B R el AT Ry, X AT RE S A I B A R P R AR

(10> Do not unplug the connector if the system circuit is connected to a load.

IR RGO EGE, H AR T IRk

(11> Do not stand on the module glass. There is a risk of injury or electric shock if glass is broken.
ANEUEESEE b, DA B RREE i 0  B5] A Al S

(12) Do not work alone (always work as a team of 2 or more people).

AZRMTAE (—ERFFH2A B 2 1 NH RN TAED .

(13) Do not damage the back glass of PV modules when fastening the PV modules to a support with bolts.
FEIE I IR AR G AR ZE A 5 ] 38 S 2R B, ANEAR IR G AR A RS T 3

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

ANEHE BRI AT REL, AT RES BRI h DL A AR AR

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

SRR, AN ZLHRIR A (R G ARZLF B 2e e 4 A

-9- A% 5 Document No.: QES/ZX-RD-111025C



INSHINE

(16) Cables should be fixed in the area not exposed to direct sunlight to prevent cables aging.
FL 20 L ] 5 AE AN 2 PRGBS X8, ik g4k

(17) Protective measures must be taken in the process of installation to avoid force extrusion or impact on
the modules.

LN R B pr e, DARE S 2L 2 B 40 B e el ot
(18) 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.

XFFBIPVEGE A AE R T 45 1, TR &N “ N EBIT” M/ “NAERE” 2 a5, 36 A 2 2| 41F
EiE, POSIEE SR, thaxt N5 2 4iE ek

(19) 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.

MRHE IEC61215, TUV LR H AT Wik 3 Al 224 REA50: HUMUREE R T BT FI ) 2220578, R
HEAEA TV AT R 2 S BURSZ [ MRS B . RGT2ee N 3w 5 DR i A5 FH 1) 22 208 D7 VA AT 6 X 8 SR AT ]
2 Hb VR

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

FATE VAR AR AR A RGeSO AT 1B B 2R 935 (61 2 ) o

-10- H-4w5 Document No.: QES/ZX-RD-111025C
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5.2. ENVIRONMENT CONDITIONS AND SITE SELECTION 334445 23 bk i

ZNSHINE SOLAR module should be installed in the following environmental conditions.
& T IR R BH B AR AL e B A B 2 AR I T

Table 5-1 operation condition

R5-1 A BAEM TR
NO Environmental conditions Range
i) By i ¥is
Recommended Working temperature
1 . -20°C~ +47°C
HEETPNRRE
Extreme Working temperature
2 . -40°C ~ +85°C
WIRTAFARIRE
Storage temperature
3 . -20°C~ +50°C
FhERE
Humidity
4 i <85RH%
IRE

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. The professional solar PV system installer must be responsible for
calculating the solar PV system machinery when designing the solar PV system load bearing capacity.

el Z ARSI D 22 3t i H P 38 el BE A B AR B o K B BE DG AR 2L P BE 7 32 O LBR B A A2 2220
77 FORRER), AECIR RGBT, WU RE /I HITHE, TV R G LRk s AT Wt

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

RS RIE AT RE R BUK SR F R (EE: >85RH%) (e RALM:, ¥ Je il 1515 6 s AR SR BA
P LA E S IE I 23TV, B E R S LA

The modules are certified according to the norm IEC 61215 and others for safe operation in moderate
climates. 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.

HAFRHEIEC 61215 5 MEA HABARAEREAT UGIE, PRI ARKME T 2 2iadT. U2 m TN, BAEE

B L& RS AT R . DGR SO VE 23 B I KR 92000°K

For most places, 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.

X RZHMTT, ARG A RBH BEG AR LR B 2 4 22 B FE 42 41 A BENS B R IR BE 36 32 BH G R (R 3t 77 . AE B3k
3%, MR, ErrakedE, A RerHdt.

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.
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PR AN, WRAWAR. YR RS RI X, By e R A2 KRG RA T B,
TEHRAEL T L RBOGAE T H-F L E B AR E R o B2 25iE OB BE IR R Gefm i D= ik, A8 KREHBES AR
AR 1 55 1% A AT DL — € IR EZ A D IR %, A 2P R &R .

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.

Xof A REAT 5E A DU B LA — R AT ART I (R BOBE G O PT REIE . R BRI AL 238 AE —E rh B A AL

According to IEC 61701, salt mist corrosion testing of photovoltaic (PV), ZNSHINE SOLAR PV modules can
be installed in corrosive salt areas within proximity of the ocean or sulfurous areas. 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.

ZHRIEC 617012KIT DGR (PV) A3 55 8 ik a6 45 R W], 1EA5 G HE I OK BH B 2R T DL 22 B A0 10T ¥ B

SV PR DX I T ) b SR B X ﬂ#K%E@E%*%ﬁ%mm@M@WHM%%%*wM%ﬁ\ﬁ%%y
W%ﬁﬁETﬁ%MWﬁé%ﬁ)%%émmﬁwﬁ KALEE) I, R R KRS . R BS /N T 100mE,
AW REAAT: HEE B AE100m~ 1kmZ A, uﬁéﬁﬁ%ﬂ%ﬂa%ﬁ#oMﬁm%ﬁ%%ﬁ%%ﬁﬂ%%
SRR, JF BN 22 e S A B 5 b i A P

According to IEC62716 “Ammonia corrosion testing of photovoltaic (PV) modules”, ZNSHINE SOLAR
modules can be safely installed in ammonia-heavy environments, such as farm, meadow and so on.

IEC62716 “Jtfk (PV) ZHMFMEE S ” & REN], IEEHORIHRRZALIT AT DL e 238 E R R . 4
S AE NS

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 T0 L M i) J) LA, R FH 3 R PR 4 1 B DR A A 22 2 ) 8y P S A 22 4, s U3, ) A A I XL
i 0B T B R 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.

ROV TREA Y SR, R ZEMAREZ EL, —EEEmEN.

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.

YR EZ 3 RBHRR AR, R D AEE A — B EH TZ SR B K RL, I BORUEA AT 75 T A 223
[ (R 7873 IR, EEAE J2 T MUK FH B B 51 (1) A2 2 2 8] B3 Hh 22 4 1) AR X35

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

IR Bt E, A A 2 A I AT, 9] 22 3 R B LA
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5.3. TILT ANGLE OF INSTALLATION YefR4H 225/

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.

XA REVG AR LA B 1) 22 e N AZ ARy /] — T RN ] — 222 A R o AN [ 0 22 26 7 S A 22 2B A1 A 25 AN TR K D IR
PF B IR 2 e B AR AE 22 3 T S B 2 AR I F R AT L R ASUL T, T PR RGBT AR, IR b ik .

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.

AFHOCE S BIRBHRECR A A L P AR DI R, X TR e 22 B /e [ 8 SO B HOR B Bk AL, et
R 22 R AR I N 255 R 24 ZR R BH B AR AR O DO e, i SRz A RE DRI IRAAHE A2 2 B D) qm i, R
R 2B KPR GIRAN AR RAE—SE T B4R T I 1R) Lt REA AL 8 A Th 3™ H .

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. ZNSHINE 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 UGE T A F R R 22 OR B RE LA LAk B R Byt de o KA . X T VRN 22 A, IR AR HE ARl AL 22 e i
A ECE A ARG RA 22 mas W IEA5 0 L WA 22 e (I 22 e R A AN /N 17100, IXFEARAE T W
IR T AR R3S G K A, TR N AT R R, TR R - A 3R T AR KR E 8 S TR UK AE 3
RN RE, BEm e AL AN BE o AR AR B ABURE A /N T 10 SR R EE A AR RIE R R IETEE N . — K
KU E RBEER T I H e Z B, T8 7] /RIET7 A o AHLESEBR AT o I 2 128 2 B 0 ¥t R4 H R
®HH .

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

E7 3 IV P =N RS b VA S RS N T ol 1T i ] 3 R

Horizontal

Fig. 5-1 Tilt angle
E5-1 ZEM A= E
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Table 5-2 Recommended tilt angle for fixed systems

R5-2 [ R RGN B W R A

RIH T AL E RS
Latitude Tilt angle
0°~15° 15°

The same latitude
15° ~25° ey
[F] ‘22 268 b T Al 45 P
Same latitude +5°
25° ~30° .
22 H B Ab 4 P +5°
Same latitude +10°
30° ~ 35° o
LA T A A +10°
Same latitude +15°
35° ~40° .
G AL i A A +15°
40°+ Same latitude +20°
25 i A i +20°

5.4, INSTALLATION REQUIREMENTS FOR BIFACIAL CELLS MODULE XX e ith 20 - 22 3 SR

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.

XUHFRIBAAPEE R, W2 BRSO H, 4 i REGUH RSN B ot .

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.

AP NAEBE A (B R (B, @@yt M. # , By (B @ (B, @i

T . B HHS WNE .

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 AR AN I S R AR R R L R A TR BE N T B RS A R

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

— MR, A F T SO R AN R, H A ORI R A e AN R . R 5-3 R .
Table 5-3 reflectivity of different surfaces

#5-3 AFEME R HR

The ground type Water Grassland Ground Concrete Sand Snow

M 257 K L ;i REEt Wik T

Reflectivity range (%) 5-12 12-25 20-33 20-40 20-40 80-85
St F G [

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.

AFE R

Wi X T LT 2L AR 2

-14 -

455 Document No.:

— R % E T ON0.5m~2m b B A s

. WE5-2f7R.
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Distance h from
the ground

+ st b The ground_

Fig. 5-2 Distance from the earth
52 XU it 2H A 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.
TEHEAT RGEITIN, B3 T MO A0 B s B LA A, 03 A B 5 (i G TR B S A T 08, i
HREN RGN L

5.5. INSTALLATION METHOD 235 5%

5.5.1 MECHANICAL INSTALLATION AND WARNING HUi 22355 ik =W

PV modules can be installed through bolt method and clamp method.The modules must be installed
according to the following examples and recommendations. If a different installation method is desired, please
contact ZNSHINE SOLAR 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 ZNSHINE
SOLAR, the modules will not continue to carry a valid warranty.

SR 1R ] 5 0 22 28 AT AR G il 5 77 2R e e il 72 7 e 22 e 2 A 0 AR IR T T 2= 1) A g kAT, T2
ZHTTRG EEARAR, HERLEFECREARIS G, G IEERE, SWSBAAMISBURIRA L

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.

RGBT IR PO R A LA S AT 8 H e KT 3 B Dfr (RIS A7) [RII AN B K 52 PR ST SR 4G
I FRT RN T 7 A PRIk K g o AR 22 el UM S A H 2 R 48 AR AT 3 A 11 5, SRS 0o 22 2 S R kAT e 5 A1
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 by ZNSHINE SOLAR.

TR ) LAl 22 B AR LA T 7 I A R B S 2R b I R 2 A BB SR IS BRI DL R TR A K I
SRR >, HIEE R TR A .

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

FEAF LR, AU A R 8 R A AL 22 3eAE — k.

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

roof.
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SRS AL A AR 35 T = T T 2 ) B A 2270 115 mm g [ i

The minimum clearance between two adjacent modules must not be less than 10mm.
PHERAR BT 2 18] e /N R] BR AN BE /N F-10mm..

The module frame drain holes cannot be blocked in any situation during installation or use.
AR B I R, HEOKSLAEARATIG L T #ARESE 2

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

NI LRI IEA 220 A dm s IEAE G U P i CANERARD [ 7F

Secure the module in each mounting location with an M8 bolt and a flat washer, spring washer and nut and
tighten to a torque of 16~20 N.m(140-180Ibf.in.). The tightening step is as follows :

i FIMBIRE .~ ], 38058 S8 FB AR B A B ] 8 A B [ e 411, JF4T5 2216 ~20 N.m (140-180Ibf.in) [
. TR

a. Use torque wrench to tighten nut to target torque: 16~20N.m;

i AR S T 47 SRR B 2 H AR : 16~20N-m;

b. Nut loosen 90~180 degrees;

B2 BE X #490~180°;

c. Finally tighten the nut to the target torque and reduce the torque attenuation.

AT EIR R F A, PR AR T

All parts in contact with the modules should use flat stainless steel washers of minimum 1.8mm thickness
with an outer diameter of 20-24mm.(Except for Single-axis tracking system)

LA RS I PITA B MR FH 5/ JEE R D 1.8mim HLAM2 D9 20-24mm ) e 1 AN A 54 Bl (PRl PR 5 R GEBR A1)

Flat stainless steel gaskets with a minimum thickness of 1.5mm and an external diameter of 16-20mm shall
be used in all parts of the components connected to the Single-axis tracking system.

55 U PR R A GUEE SE A AL (0 PR AL R B/ 5 L. 5Smm HLAME 8 16-20mmff) s P ANEE A 2L 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, ZNSHINE SOLAR will not supply the related material for system installation.

AR A B 2T A2, RG R EGE 2R B N RO RS R8T, HULBRE 5
LR RIFM N T, IEECRAR B R 2R .
Tools: screwdriver, wrench, stainless steel screw/bolt, clamp, nut and spring washer, plain washer.

AT H: B T). WF. DENIRLMEE. R, ISR AE . P,
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A. Mounting with Bolts 4- $ 9*14mm mounting holes, (Applicable to framed Double-glass and framed
Bifacial double-glass) i/ 4 4~ & 9*14mm &A% ERHTHENTE-S5H D E W)

Modules can be attached using the mounting holes 4-¢ 9*14mm on the back of the module frame, by fixing
the module to the support rails with bolts. The mounting details are shown in the following figures.

I A TAHE_ B4 o 9*1amm e fL, fH ATIRRRATAL I EAE SR B, R AN T B FR.

The frame of each module has 8-¢9*14mm mounting holes, ideally placed to optimize the load handling
capability, to secure the modules to the supporting structure. The middle four mounting holes are used for normal
installation, as shown in Figure 5-3. It is recommended that you put the PV module vertically when you use the
bolt to fix it, so that the module will not slide easily and use more safely.

AN HAAFHILAE FEBA 8 & 9*14mm )22 Al, it ix 6 22 he L ] AR G i f 28 ] 5 30 S 4 454 E DARAE
HAERZEe ), TRAN 2R T H s, WES-3fr. BRI EAE [E E I B BOK P RE R, 1XFF
HIERA ST, EIN % 4.

[ ¥

! o
e —

— 4
—— &,

Fig.5-3 Double-glass module with frame

& 5-3 AENFHAH-ZRE R
1.aluminum frame#5 i HE 2.M8 hex bolt M8/~ f 1842
3.flat stainless washer- 7~ f 4.spring stainless washer#i# j;

5.hex stainless nutys ff 12 B}
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Module Mechanical Load Mounting Direction
Pressure

s &5 REE

o B
O

O O

60/66/72/120/132/144pcs *NOTE:

Double-glass +5400Pa/-2400Pa 1. The crossbeam is perpendicular to the long side.
60/66/72/120/132/144 H EHENUR HWREKINER.

This installation may cause the cell covered, so ZNSHINE
SOLAR does not recommend this installation for Framed
Bifacial double-glass.

XML EANSSHEHEMRIEE, FTARENEENR
EXCREHHER.

2. Need two support rails below the PV module to make
sure the Mechanical load.

BHTEZTERNIEN, LAFBRIMET,

3. The load is an empirical value of a standard module
based on a standard installation mode, and the specific
information shall be consulted by ZNSHINE SOLAR.

PR E R N ERHE T INER RSV TRIERE, BIX
EEEFEEIRIEEE,

00O O
A r

4 y
QO (@)

60/66/72/120/132/144pcs Bifacial
double-glass *NOTE:

60/66/72/120/132/144 5 BHEE +2400Pa/-2400Pa | 1 The peam is parallel to the long side.
pEsd HRSKIBFT.

2. Need two support rails below the PV module to make
sure the Mechanical load.

B TERERNSTEN, LABRIUET,

3. The load is an empirical value of a standard module
based on a standard installation mode, and the specific
information shall be consulted by ZNSHINE SOLAR.
A AN ERHE T IRERED U TRISKE, B
SRR R EHLESEE,
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B. Mounting with Single-axis Tracking System with 4-& 7*10mm mounting holes 44> & 7*10mm%
AR BHREE RS .

Modules can be attached through the mounting holes 4-¢7*10mm on the back of the module frame, by fixing
the module to the support rails with bolts. The mounting details are shown in the following figures.

L AF S A B 4 & 7*10mm 2oL, A RS IE AL e AR SR b, AT B

The frame of each module has 4-¢7*10mm mounting holes, ideally placed to optimize the load handling
capability, to secure the modules to supporting structure. 4 installation holes of 710 mm are used for Single-axis
tracking system installation, as shown in Figure 5-4.

A IAHE EHA 4- & 7*10mm 226 l, T8I X 2822 B L n] DR G sk 4 2R i 21 S P 20 DAL
TR ZREST, 40> & 7*10mm (223U T phERER RG220, InEI5-40TR.

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

N T EBRIREEMSER 223 5 dr, IR RSBV BV I DU i CRERARD [ 5E 1

Secure the module in each mounting location with an M6 bolt and a flat washer, spring washer and nut and
tighten to a torque of 16~20 N.m(140-180Ibf.in.).

i FIMGHERE . T3R8 55 B A B AE AR AN 8] i A7 B @ 204, 3147 % 216~ 20N.m (140-180Ibf.in) {311
.

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

WAL R FH AN AR i L e 5 5 Ak ) e o

Flat stainless steel gaskets with a minimum thickness of 1.5mm and an external diameter of 16- 20mm shall
be used in all parts of the components connected to the Single-axis tracking system.

5 R B R GUE SR A AT B P AL R e/ B 9 1.5mme H A2 916-20mm i i 1 A 54N A4

Mechanical Load Pressure under this method: 30 Ibs.ft? max from the front side & 30 Ibs.ft?2 max from the
rear according to UL1703.

X P2z 0 ORI AT MRAEULA703, IET &I N 30 bs.ft2, 5 iHiH KE 1M 30 Ibs.ft2,

Fig 5-4: PV module installed with Single-axis Tracing System
E15-4 WENBHEA PR R R R RE T

1. M6 Stainless hex bolt M6 7~ fi AN AIEFE 2. flat stainless washer “F-# f
3. spring stainless washer ## } 4. hex stainless nut 7~ fIgH}
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Mechanical Load

Module Pressure Mounting Direction
0 s LR
1/2L 400

60/66/72/120/132/144 } 45 HE L 3% --. ..- _
e

60/66/72/120/132/144 pes bifacial [F 2400Pa /-2400Pa ili
double-glass
60/66/72/120/132/144 5 5 HEXL[fi IIIIIII
B
ﬂ EEERREEED00N

-_ _; L=Module length

gg§§/72/120/132/144 pcs double- --.'II....-

*NOTE: The above-described distance is from the middle of the bolts to the middle of the bolts.
AR B S MAKE AR ) A v R B S

This installation may cause the cell covered, so ZNSHINE SOLAR does not recommend this installation
for Framed bifacial double-glass.

XA N B BB IAEAE, P IS SO HEXUE XU A3 -

The load is an empirical value of a standard module based on a standard installation mode, and the
specific information shall be consulted by ZNSHINE SOLAR.

FITAR B fr ARRUE LA T AR 223 07 S0 PRI, RS BB F & IEE 6.
C. 2V Installation Method 2VZ23&H =

The single module is installed with two @7*10mm mounting holes and two@9*14mm mounting holes, as
shown in figure 5-5. The overall installation method is shown in the table below.

A LFE 2 & 7*10mm R AL & 9*14mm AL 223, WIK5-5 s, B 227 s AR R

-7 0mm
@] ] £ 0 QO (@]
mounting haoles
that we use
g-09*14mm
(@] O O 0 0 @]
A00mm
1178mm
1e7emm

Figure 5-5: Mounting holes schematic of the single module for the 2V installation method
El5-5: 2V ZRA XN RRAHERLZELTE
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Mechanical Load

Module Mounting Direction
Pressure i
Bt &7 TRE
Of O}
Of O}
™ ==L

60/66/72/120/132/144 pcs double-glass
60/66/72/120/132/144 F 45 HE XL B 9 4

60/66/72/120/132/144 pes bifacial +2400Pa /-2400Pa
double-glass o) 5
60/66/72/120/132/144 7 F5 HE XL XL 3%

ls] ol
2 - m
o ol
ls| ol

*NOTE: The load is an empirical value of a standard module based on a standard installation mode, and the specific
information shall be consulted by ZNSHINE SOLAR.

v s bR HEALA I AR T AT 2 B, BARE BIEH & hIEE e

D. Mounting with Clamps applied for framed Double-glass and Bifacial double-glass i&RFBIENIENRES
ENEDRRRAZEZA

ZNSHINE SOLAR has tested its modules with a number of clamps from different manufacturers, with a
mounting bolt of at least M8. The length of clamp 280mm, thickness =3mm. If the customer needs a different size
of clamps, it should be fully evaluated and approved by ZNSHINE SOLAR.

TEA5 6 TR P 22 5% 1365 P 1 S e Lo U2 I 280 T LA SE MBI AR fry 9 B, 92 LG P =80mm,  J5E
=3mm. GERE T E AR TR,/ B IEE G REAT S PRl

The clamp must overlap the module frame by at least 7mm but no more than 10mm.

e B 5 A A IAHELRFEZE > Tmm B AN 10mmf & S5

Use at minimum 4 clamps to attach modules to the mounting rails.

fEH 2> 4 AR B AR E e fE 2223 T3 b

Modules clamps should not come into contact with the front glass and must not deform the frame.

A I BANRERT TN B B P, A EILAEARTE -

Be sure to avoid shadowing effects on the solar cells from the module clamps.

it 55 A T G 20 A S L S B R

The module frame is not to be modified under any circumstances.

AT THREAEATA G SL N #RASRE T B

When choosing this type of clamp-mounting method, use at least four clamps on each module, two clamps
should be attached on each long sides of the module (for portrait orientation) Depending on local wind and snow
loads, additional clamps may be required to ensure that modules can bear the load.

M PEIX PR R 2T, B A E RO TEMER AR AR ENRIL (A E&
PSR E . WL I TR AE DL 5E /& 75 /5 ZE RSP A e FL DUR DR EL I RE AR 32 13K

Applied torque should refer to mechanical design standard according to the bolt customer is using, ex: M8
16-20N.m(140-180Ibf.in)

it 0 P AL N 42 R R P BT FH 2 LR AL TR v SR 22, B n: M8 16~20N.m (140~180lbf.in)
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End Clamp installation Middle Clamp installation
MKELRR PREZRR

Mechanical Load

Module Mounting Direction

Pressure e
gﬂﬁ: ﬁﬁ iﬁ
A A
R i
—A: h
A=1/4L£50mm; L=Module length
60/66/72/120/132/144pcs *NOTE:
double-glass 1. The crossbeam is perpendicular to the long side.
60/66/72/120/132/144)% | +5400Pa/-2400Pa | @R S5KINER
HHENE This installation may cause the cell covered, so ZNSHINE

SOLAR does not recommend this installation for Framed
Bifacial double-glass.

XML SEEMHRIEE, FrAREINEENEI
BHER.

2. The above described distance is from the module edge
to the middle of the clamp. Clamps length =80mm.
AR AEMAGEIR B ORI, KEKE>80mm
3. Need two support rails below the PV module to make
sure the Mechanical load.

B TERERNSTEN, LABRYURET,

4. The load is an empirical value of a standard module
based on a standard installation mode, and the specific
information shall be consulted by ZNSHINE SOLAR.
FriAEfa AtnEEAETINER RS THZRE, BINMG
BEFEEHIEEE,
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A=1/5L£50mm; L=Module width

*NOTE:

1. The crossbeam is perpendicular to the short side frame.
This installation may cause the cell covered, so ZNSHINE
SOLAR does not recommend this installation for Framed
Bifacial double-glass.

BMRSHEMENES, XMLZELNSSHEIIRIEE, A
DA BN E IR AHER.

2. The above described distance is from the module edge
to the middle of the clamp. Clamps length =80mm.
FMAIEE ARG EIEHORIES, EEKE>80mm
3. Need two support rails below the PV module to make
sure the Mechanical load.

BHTEFERNSTEN, LSRN,

4. The load is an empirical value of a standard module
based on a standard installation mode, and the specific
information shall be consulted by ZNSHINE SOLAR.

ﬁﬁ RPN ERGETINERRS N FTNERE, BIMS
ETEBIEEIEE.

60/66/120/132pcs
double-glass +2400Pa/-1600Pa
60/66/120/132 5 BHENIR

C
— L
A A
60/66/72/120/132/144pcs
bifacial double-glass A=1/4L+50mm; C=10+2mm; L=Module length

60/66/72/120/132/144) | +2400Pa/-2400Pa | *NOTE: . ,
1. The beam is parallel to the long side.

BHENERUR HMRESKIOFT

2. The above described distance is from the module edge
to the middle of the clamp. Clamps length =80mm.
FMAIER AL R HORIER., FKEIKE>80mm
3. Need two support rails below the PV module to make
sure the Mechanical load.

BHTEFRERNSHEN, LABRIRET,

4. The load is an empirical value of a standard module

based on a standard installation mode, and the specific
information shall be consulted by ZNSHINE SOLAR.

PSR ERME TR ER RS THERE, BINMS
BIAFERIEEIE,
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E. Mounting with Clamps apply to Frameless Double-glass and Frameless Bifacial double-glass &R T
ToAE XA TCAE XN S i B 224 7 =

ZNSHINE SOLAR has tested its modules with a number of clamps from different manufacturers and
recommends the use of clamps which have an EPDM or similar insulating washer, with a mounting bolt of at least
M8.

IEAE G HAE H 2 S AN [A) e BT A8 5, @il A EPDM BRI 46 25 B Pl H. 22/ m] DAL
€ M8 BRFEI A

Use at minimum 4 clamps to attach modules o the mounting rails.

fdi ] 220 A0 e B AR [ 5E AR 22 e 3 b

Be sure to avoid shadowing effects on the solar cells from the module clamps.

T 55 0 T G AL A B PR SEE S K

When choosing this type of clamp-mounting method, use at least four clamps on each module, the 4 clamps
should be attached two each on the long sides of the module. Depending on local wind and snow loads, additional
clamps may be required to ensure that modules can safely bear the load. The clamps of double-glass and bifacial
double-glass are different because backside to be used with the Bifacial double-glass cannot be shaded.
ZNSHINE clamps are recommended for the Bifacial double-glass.

AP ) B2 e Tk, BN A 2D HEA AR A . R RN I B Rk
Hoo A RS R AGOUH € 2 15 T ZAA I B A R PR RE AR 32 . XU XU ST il 2%, kA
FUAK 5 W B e B 22 57, TR DR P g U IR A5 ' FELHERE A e HL R

Module Mechanica Load Clamp Mounting Direction
Pressure Length e

60/66/120/132 pcs
frameless double-glass
60/66/120/132 5 FSHEXL
BRI

+5400Pa/-2400Pa| 150mm

A=1/4L£50mm; L=Module length

A‘ A

= =

60/66/120/132 pcs
frameless bifacial
double-glass +2400Pa/-2400Pa| 150mm

60/66/120/132FHEXNHE

W3R 2R — oy
| |
A T | A

A=1/4L+50mm; L=Module length
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72/144 pcs frameless
double-glass +2400Pa/-2400Pa| 150mm
72/144 5 FTTHESURAA M

A=1/4L£50mm; L=Module length

L

72/144 pcs frameless
double-glass +5400Pa/-2400Pa| 150mm

72/144 B FAEICR LB T L

1/2L |

A=1/4L£50mm; L=Module length

A A
' ——
1
72/144 pcs frameless
bifacial double-glass
+2400Pa/-2400Pa| 150mm

72/144 R FESEIGR A

& T
s R S

1/2L |
A=1/4L£50mm; L=Module length

*NOTE: The above-described distances are from the module edge to the middle of the clamp.
PRV WAL G ) B b BRI
Need two or more support rails below the PV module to ensure the mechanical load.
AAET 5 e EE AR B AR DL B R SCHEBL, DA 2 BT 91 3 f

The load is an empirical value of a standard module based on a standard installation mode, and the
specific information shall be consulted by ZNSHINE SOLAR.

vk s bR AEALA I AR A Ty SN 2 g, BAR(E BIE S IS e
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STEP 1: Remove the connector parts BUF &84

Remove the bottom connector parts.

R A

STEP 2: Install the clamp % FJE#t

Put the clamp bolts into the
installation holes, and then tighten
the nuts. Maintain the distance
between two clamps used to install
the PV modules about 1m.

Rigre st Nt L, 75086 IREF

im) -

e R B B T N (R K4
———

STEP 3: Install the PV modules # A8 4

Insert the PV module into the clamp,
and make sure the module edge
touch to the EPDM closely and then
tighten the nut with uniform torque
values using a q qualified torque
wrench. Ensure the module is firmly
secured.

PR IIR G N ATe= R (RY R oo I
EPDM, F7 508 R CRAE 28 1 22 2 A2 ] o

*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 ZNSHINE SOLAR warranty.

R T DME AR 2 B B, (HAE S B @O & B ST R IR T 28R, P I SRR AT
AR S G T LR
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5.5.2 ELECTRICAL INSTALLATION S %%

1. Cable layout figk 7=,
The recommended vertical installation connection methods for module with split J-Box are as follows (The

extension cable is required).

AR BRI T SR BT (FREIER LD

Extension

Cable

N |

o,—lo

“ﬁl
o

e
oo
C‘L—llz-Q
ol o
G_4Lo

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

1@

Bl RE&EHE

WS EERFETR

I:II:II:II:Ié_E

-9{{-9{-3

L.e
i

[ ]
L.e
i

'
L&

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

K2 BARerEHhRIMNEERE TN
Extension cable Extension cable
1 1
o g 1 ol g 1
L] L] O oo 0o ' L]
g o9 | a9
T & 1 51 & 1
E}‘_l o q_l (2]
o = 51 = >
1
L8

xtenzion cable I

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

B3 RELEFE

o [R] BRI 7K S 227 3K

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
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installation, dismantling, maintenance and any other related process of the Product.

RETEREI: v DG REEE S 2R AR, TERTE RGeS NG P i nl #% . i fa N PR R it Rk 4i
GIERS . KBS RAGRIERA REUUR, oW i s A ar, U0 AR RED. 4R AT
EAIE R, HINFELRBIAE RS . AN G B 1E F I ANS K T-60N.

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.

TER AL 2R K S AT, NNGE AT R, B S,

2. Electrical Connection %8

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.

SRR G A B B R AT AR i L, IR S A SR AHE . AN RIS IX AT BEA AN R A BRI E
TR RGN ERAITE N ER, RIS CR RG R Brh s 2R MIE R R, i385 2 R AN A 2K

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.

SR AR H AN IR ) ez 7 2URT DASRAGAS [R] B0 rELURT FRL I A b AEEAT RN 2220/, T35 4740 ) 332
KRZEETFHE, FARIEE BB SR B A B R AT BT R LR . e AT B DR 0 O R ik, CRIEIS T AN 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.

AR AL P S AN RE R BRAE — A2, HRIRAE R B0 ot B ORAIE L rER A — S0tk ZEA B B P S A BE R I
Fr R VFR 2 RS EAE, 2% F B R DAAE ZE A % R s B B AR

ZNSHINE SOLAR modules are provided with stranded copper cables with a cross sectional area of 4mm?
which are UV resistant. All other cables used to connect the DC system should have a similar (or better)
specification.

IEAE G FL R BH REZEL AR A A ydmm2. BB AN S i g . F T3 B R G T HAth A 2 2 A
HHL (B R #iKs. 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.

FRIRALAE I B KB H BGRT RGBT P AR s AR B ANIA B 26 1. @ WAE LT, BRI A IBCOK FH RE B IR AL
R (ND AT RUE TS 3R &8 K F s B DURH 9C K BH BE G AR AT i v IR i 7 s SR R4S, (B AE Bt RBHBEY AR
RGNy, — € E% 8 B KFH Be 6 R AL 1 v I it A IR B AR AT AR AL A o 25 RS 3 A 2 R o AT T IR B TS PR B
HIE ST F i, R FHBEG AR de K H R T UGE A PA T 2 305
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Table 5-4 maximum series connection number calculation

Table 5-4 BEBRAFEAHE

Formula Maximum system voltage V = N*Vock[1+B*(Tmin —25)]
AR BRKABHIEV = NkVoek[1+8%(Tmin —25)]
v Maximum system voltage
HRRGHE
The number of maximum solar PV modules in series
N Bl B A L P R
The open circuit voltage of each module (see product label or datasheet)
Voe STC A NI TG R (0] DL A AR RS B FUAS )
Temperature coefficient of open circuit voltage of the module (refer to datasheet)
g AP HTT B PR IR M G B ALPE AU )
T The lowest ambient temperature at installation site
min

LA 22 B ) B IS5 i

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.

AR VR IR 22 3, WA AL A (BI0HS IR B AL A ) I 42 R0 T L i K R R ORI 22 o o0 T 7 S DK R VA ) 1
W, Z2A6RAMN T UG SmaE T & i M, & A (SR B LA AR ) 42 00 5 e B e K ER IR 22
HEFF AL IFIE AT > AAHE RGP ISR RERAHF . BRICIN, T A A A MR 2555 2 0F
RINS - PIrAT ZHA D 2R AT AR ] () S o SRR R 5 R G b s F I a8 1 L S RS AR DL IS . A AN et AE —
A T SRV R G IS R FEL s

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.

U R — AL DR SR M2 30 55—, U= il VA IE B0 o AEREAT IR A, 335 95 A A %571
FO R AR M SR R IR A 2 T R AR P A S Bl R 22 (K T 10V, IEREAT IE B H R A L A5 i B

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.

TERPFATL AT, VI ORI Al AR Tl TV AR an SR — N e IR Dbl S %, W] RESS I OTCIE TR A
AR o

Each ZNSHINE SOLAR 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 ZNSHINE SOLAR’s warranty. Plug & Play
connectors are included at the end of each cable. 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)). ZNSHINE SOLAR requires all

cables and electrical connections to comply with the electrical regulations of the countries where the PV system is
installed.
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TEAE Ot L BB HOK B RE AR 2B AR 316 P AR AT DAZK 32 85°C IR B LA Kbt H BRI AR iEPV S 4 i 4, H 3 AE ki
BUAAMMZE12AWG, T HZR I/ B ASmmM~7mm.,  HL28 (15N AR 0 43mme, DRI FE 25 il alg i 25 7 2
FRYuE B AR IE DO R IR BT LA o AR T s sl A7 R ED I &R As . I TR E IR R AT
A AR ST N B A AL (B &) RS o [ LA 24 1) 48 S 1 R U 7K S T RE I i K RGETT R LU (B TUV
2PfG1169 =i# EN50618 (H1Z272-K) fttih) o IEAE)GHLERITAH FRA A i UERAT S0 IR R G 2 25 [
TIERIRNE -

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 Voc . 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.

FEIERIEILT, ALAFa] RE S8 27 A LU bR v DI 2 A1 T S8 v ) PR B P IS OIS 0 o R b 2 s 2L A PR
SPAAEIUE FELUUR A 2 PV H FA) 478 1) 2B B (N1 A ) B RO I, ARie AR R ZEA L F) s o ANV o HROABL B3¢ IR 31 3F€ L 1. 25 3
#.

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

FEMEFEFRLINT,  FSR R B/ N A B T LI T XA A SOk 5

Minimum current-carrying capacity of the cable =1.25*Isc*N,

e

LR B/ N A FE=1.25%1sc*Np

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

lsc: JEARZAAF ARG B FRURE CHRAZ: AD

Np: the number of modules in parallel or module strings

Np:  FFIBCHIZLPF R B 4L o A

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.

NTHRARGIEWIZAT, EERAMFEOERE AR (nAeids . mibssE) I, SO OR A1 R E L IR .
UURAAFIEREAN I, 5588 “ B T RES BN . DO RAMF AT DL KR AR I T o A BRI B A 2\ — LA
(I IE MR S5~ HEAE 2N — N AR S 1 e JGRALPE AT ORGSR DUE N At IFIBHESE A R 2 N — DN LRI
IR T I B T — N AR IER G T Lo 2R IR AL R N OBy Sk B RV AR sl o sQad e g

g
Series Connection @
= © ] ] |
ol |® ol |® ol 1@
Parallel Connection @
R © T T 1
o @ ol @ ol |®
Fig1
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H— 1S | —
| | H =Y 1
Parallel - series Clonnection e |® e |@® o @
BB HEEE
- . 2 B “ —
S H H 1
e 1® e @ = @
Fig2

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

AfFRIBOF SR, TRERGCE & BT

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

THE BB 2 R HLE, A5 U SR AT B AR IS 2 A rh H & S AR B

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

TEA 6 H U A5 2 i LSRN L R 1) 9 7 IR 9P 3
All the above instructions must be followed to meet ZNSHINE SOLAR warranty conditions.

RSy L3R A Ui B LA 2 IR AR E 21T

3. Bypass secondary g ke

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.

WA SCAR A FEAES 73 Z DI Y, X 2 S B0 G K PH B FIB T B A HU - RBH BB AR 244 v oAt R 32 5%
M) FR) FEL Yt R 2R 9 v LAt R BH BB AR AL A2 P P VA 2 S AT e e B 8 7T 7™ A P B 403 2R 45 52 S T 118 RV
MIERBHBE AR LA Th IR ISR 2% AR JS, RG 0 AU B AR, AN 55 % 0K BH B AR ZH A rh g
PAIIES Sy, AEKPHBE AR FAGHE BE R i BE 1 FE P4 B R 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.

T CARAAF AR L G A 3 55 i I . WA E ST R T AR, HZ R RS H I
AR, X ARG BN 58k

4. Grounding ¥

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

T B R BA BE G AR LA HE AN 223 SR S IR A S A (B 5 R ) IR 3

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"——l— " can be

found at the grounding hole position. The ground wire must also be connected to ground through a suitable
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ground electrode. The tight connection of all the joint point should be ensured.

AL AL FH B i e S AR G AR AL T AE AN I AT < S M e S A — R DA S I IE e . e mT DL AR
B < B HAR T LAE Y S 20T BAT S AHM CE ZHTRE) ZOREHIE B AR AT RE . HERE 4 ~14mm? )
IS4 (AWG 6-12) fENHEISLE. AP ILA EA S AR == 7. et AU I 3 1 Pt Fh A 2

FIRML. P 3 O RE R AU [ %

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.

e FL BT AE SRS TH AR & S HE b, BLAR4mm, A58 FH SR ) 4 488 AR D 0 1 4 K B Rt AR 4H 1
(ES G IO HEFR R e 2B LB R, BB FHMA* 12mm f et g A T IC G MAT IR B, 7R 4R | 1P 4R, 1X
FERETR ORI R SE Rt . ST DAZE AL ™ 0 L FRBUAR L (07> b IR, R 7 R vR A i) = i Bt fL KR, RO
R . bl e N A 94N-m~8N-m.

Sealing material

EEAE] Laminate
7 . ) EEE
/ /
— /
AL Frame © ’tQJ ,
$EniE ﬁ i
\ —
\ | L=

|

|

| Nut
Grounding conductor I e
|
|

et

r/— .
4 Spring washer
1 sEEEVE
\ [ 1 # Star washer
\ ) SR
| ; e
I | \ {

| ~, Mounting bracket

M4 Bolt - \ e
M4 1R Plalzr;g:sher

Grounding

=l

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.

Py, AT DARERALMT R, AT DAFEALA BRI e IR IR e e . AR RIS 7 AU, i UOR IR iR
KEE AN P, R R R A )\ A

In addition to use the grounding hole, you can also choose the following grounding ways:

B 7 A HE A LR AT H AL, ] DAde F AR T ORI T He

(1) Grounding by unused mounting holes

Ao I RATAE 10 2222 Lt

(2) Other professional grounding devices

oAt 3 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.

AE R — Mt 77 2, FrA IR AR A S IAE B H 3t R 1 i 5 0 5 L 5 B AR ) BB S i 2 . FEfE
FH A PR 2 B 25 LA 55 = 5 O A B, 75 B DR S Bt e B R W 5, JF Hald T b GIER = fh, AE
B IN  E ST RE E A R ( E FE
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6.~ MODULE MAINTENANCE FOR PV MODULE PV #4443

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.

T GRAERT SR OB R RS KM, I FLRCKILALIF I  Fe B, 75 5 MR 2 e Y (R AL
AR . R Wb L RS R B S B R SR O 3R 5% AR RS A R
i

6.1. PANEL VISUAL INSPECTION AND REPLACEMENT ZHA4:4M Wk 2 A2 #

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.

L E B AR DT B AR AR, IR . AR BB IR . Bk TS RAFIE AR R
TR R AE T REME AN 22 A Pl 0 SE AR [ R A . ANV AL PR AN R AR A R AL . s AN RS
TN Z PR E (G TR, A%FES) o A0 ETE 20 2 T

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.

WS R — IR BHURIHUGE R, B ORHOEE %4, TS, iRk b m o
AREAE 222 BIEH TAE: AR RGOS WEA B8 I RESL R BT 5. S EUERDERA
ik, JLHERSCEBEN S5 RAF.

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.

REDCRAM R R EA7Y, ROAER . BrE—U)n BRI TT MR NI M A% 5E AR 1 o

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.

& BRI BA B 6 AR AL I FANE I A R HE 05 78 K FH RE DGR LA 3 i AR (b= AR sty o K PH BEDGAR 21 PR R A2
FHOE N A mbE, gEBmidEEes, gE0ifa Il N ST,

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 B F W U1 T B AR 326 % o ES BB BRAAMT A, — & R 52 5 0 1R B 41 K 25 LA
BRI AE . SRS SR AL AR DG T TR LW sz e ma 2R R e s o 38 FHAH [RS8 2R (R 4L AP S e i S i 2R

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.

FEAE FH R R GE b, FH 28 AR 3 T B A P TR G AR 2R A 26 1 2 ) DA LA 1) R e T8 Pl

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.

TEE IR AT 200WIm2II IS B0 R, a0 R 28 0 i) H He S5 300 (BAH 225% A E, BT IE R ANGT .

Comply with maintenance instructions for all modules used in the PV system, such as brackets, charging
rectifiers, inverters, batteries, lightning protection systems, etc.
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WAGESFOCR RGO PTA AT, WsCge. AEBRA. WA, Flil. BiE RGERNYET Y
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.

BS: CRAM LR B S IRRAS R R AR HRARLES EL IS SRR RS, A EIER RS 4Ey ]
e BB AR SE B A e R o TRVE ROR T AT T 471 H A 22 2V T 0

6.2. CONNECTOR AND CABLE INSPECTION &R ANL LK E

It's recommended to implement the following preventive maintenance every 6 months:
HEFR BRSNS H BEAT — LU B PTG 1 4 7

(1) Check the sealing gels of the junction box for any damage.

KB GBI, IR E RS

(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.

AR E L S . OFEFT B RSN . RMEAL, AR A R R IE R B% . A LE
%o REAM R 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.

R T R B8 LLRSIE R A 7R A 3 G r 25 32 BHD's B ELAE Hz B UK X 35

(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.

LA I IR AR L AR Z I BT TS DL BN, R 2R AR 2 R K B B0 . A B 2 SRS A
6.3. CLEANING &k

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.

P TS NS O¢, IRAMERTE AR B R T S5 N k5, PRARAMFRE RS . BT kIR
AR S PRSIV, TR AR A A D R YR g e SRk AT B T e

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.

T AMRIETE LR 2 RN kAT, AR RS IR T M LAEM, RifeA&ZAMIKT 2000V
BRI (S

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.

A5 ) T4 B P S 0 5 AT R R SR RO AR AL, T4 P B8 ol ek 9 7 P R IR AL o (6 R
KBRS A B 3 2 1 ) /K R AN 753 700KPa, 411 ™ 45K S AAM 41 77 B B BB AT AT 22 N K
o SGARALE R T 5 ST O, AT R P BB DR s TR RO R A R AR VA R . A b
B, Al DR e AR s A SR R (IPA) sl A I i e, FER GRIE TR B AT RN AL A SR 4L HE SR 2 TRl )
I B o
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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.

N £E 4 AT 200WIm2 1% 8 SISV AR AT o TV LRI, A FH A AR AR R Vit 0 DA S K . T 2
I AR K 5 2 2 A I 5 AN A, LA 200 Gt B 5 P T B AR 2L R oo P B AR AE — R o b R I
FER R IR AL A /KIS e, AR R

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

PEEAER IR T4 RBURE AR &T TS HoLIRA .

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.

HeARA A E TAEA, eSS ERES A, M2 RUK IS ZA S A BELE, EEAME, BERIEERELTN
BT, PR AK R SaR s 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.

LA J5 AR B AN T BV s (HAE VT S 6 B L BEAT IS e, ek G (i AT RE SR 45 B 5 I B IR A
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.

TERAF RS I, R RIFUERE 2IMEHRE . N BOR S HIE R R A (O°fitRi ), BN
SEZHE AN 2 AR LLLOBUR A BCE KBURL Ay 222 LSRR RAT “ BT ThRE.

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

ARG DL T AN EAE R TR B w2 B, R IR RS RS 1 51240 /N 1473
Water requirements when cleaning:
TR X 7K R K :
(1) PH:5~7;
PH{H:5~7
(2) Chloride or salt content: 0 - 3000 mg/L
by & E: 0~3000 mg/L;
(3) Turbidity: 0-30 NTU
TEMUE: 0~30 NTU;
(4) Conductivity: 1500~3000 ps/cm
H 5% 1500~3000 ps/cm;
(5) Total dissolved solids: <1000 mg/L
SRR 4 <1000 mglL;
(6) Water hardness: 0-40 mg/L
KA : 0~40 mg/L;
(7) Non-alkaline water must be used, and softened water can be used when conditions permitted.

AR P ARBRAE K, B AR AR I RLAE P R K
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6.3.1 MODULE INSPECTION AFTER CLEANING &35 AR

(1) Ensure that the module under visual inspection is clean, bright and free of stains;
H AL R AR AP B . B, TBis Tt

(2) Spot check to verify whether there is soot deposit on the module surface;
FHAEAS T AL 3R R 15 A ARRAFAE

(3) Check to whether there are visible scratches on the surface of the module or not;
o A 2H R R i A I I 45 R

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

(5) Check whether the module support structure is leaning or bent or not;
THVEJE HAF SO o R A2 - B R ;

(6) Check whether the connectors of the module are detached or not;
TEEJE H AR A T A R T B L 5

(7) After cleaning, fill out the PV module cleaning record.
i L 58 B e R SR .

6.3.2 TROUBLESHOOTING #ftfEHEE

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.

MR )G, RRGIIFILR T, WELHIEM 2R . @6 AT R E, AZE A E
LR T, W R AT R RE B U M RE AR B AN, HEALE RN, A2 TR E A 5
BEATHRAE, DA AR Al R BN AT
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7~ Modify record

. . WRAS . N . .
WMEIAET _ MEINETE Bt (BHRE. E5%)
- iy HffiDate | Version | _ . - I
Fiction/revision N Fiction/revisioner Remarks (modifications, chapters, etc.)
o
. Remove the grounding bolt M4, increase the grounding hole bolt
T 2019.2.19 B Kfs
revision M3.5 and remove @
83T ] o
2019.6.15 C s Increase bolt installation diagram
revision
- JRSHHREAIQES/ZX-TD-I11102C, HWBFHIEIEH
% . 2020.2.29 A I The original document number is QES/ZX-TD-111102C, the content
revision
has not been modified.
SN HZIUE Full text in English and Chinese.
ERTIR. WEXGK. THEXR. FTHENEXERAMS
1%?:[ 020818 8 Toie Apply to Double-glass and Bif.aciafl double-glass and Frameless
revision double-glass and Frameless bifacial double-glass modules.
&R 166414 Mechanical load for 166 PV modules.
HEINEIEEK Increase cleaning requirements.
T MR ERTZR & BN Add safety considerations during operation
?,L, 2020.10.13 C F= 1EMLLSMTRSEE Modify the cable temperature tolerance range
revision
1EBUERHEEEER Modified cleaning frequency
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