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1. INTRODUCTION FOR INSTALLATION MANUAL 223618 55 454148

This INSTALLATION MANUAL applies to ENSHINE PV-Tach Co., L
companies. Each :mparat&d or affillated companies Inciudes but not

qnf'é“'{m?cu“ﬁd] This INSTALLATION MANUAL applies to the |

tha ﬂqu“ie gla‘gs snﬂar mndulns manufacturad by ZNSHINE PV-TECH Ca,
mrﬁﬁmeﬁ.ﬂ:harﬁmﬂﬁa{ rafe io as "ZNSHINE SOLAR"). Failure to follow ﬂ'IEEEl INETALLATI-DN MHHL.IAL
could result in personal Iwuwﬂaiprﬁpﬂﬂy damage. & %I TS AT 1S Ao i 0 fr A 0l =) B L PR el
ﬁ&ﬂn&ﬁﬁﬂﬁ&ﬁi‘ﬂ]ﬂ {HRAET [EEXWBE (FiE) fAl&a] . AW W0 E Tk E xS
PR R O A7 PR B ) S A PR e ] (LA A EfE e A A A Y e, .
A, AR RRA Rk,

Installation ard operation of PV modules requires professional skills and should only be perormed by
qualified professionsls. Please read the "Safely and Installation Instructions” carefully before  using and
pperating the modules. EEMBEXBENA MR ESEEHRE, HH A NA Tl Mm%, 5 Ema
B e A R T e A AR G R

The word "module” or “PV module® used in this manual refars fo one or more double glass solar modules.
Please keep this manual for future reference. &S HRWH PR HE KPR HIMRE— TR AR ENE
EHRESH . R R Ll X e,

1.1. DISCLAIMER 4 % i i

1) ZNSHINE PV-TECH Co., LTD resarves the rights to change this installation manual without prior notice,
Plaase refer to our product lists and documents published on our website at htfpsdwuww znehinesolar com
as these lists are updated on a regular basis, [E{E A E BT & fEEEAH PR AN FEE
FEWGE R, BRI B el (hitps:diwww.znshinesolar.com? b & RIE R,

2} In the event of any inconaistency among different language versions of this document, the Chinese version
shall preval, G 8 48 W] 45 80 4 [u] 3 5 R4 ik h— Faatilid. blop KRR,

3) Faiiure of the customer to follow the requirements outlined in this Manual during the instaliation (including
without limitation to packingfunpacking, boadingfunioading, transportation, storage, installation, use,
operation or maintenanca, etc. ) of the module will result in the invalidity of product’s limited wamanty, % P {E
R PR (ARETFRT™ M. W, B, 6. . EF. EiTelie ) s
AT R, sSRREERANrRE RARL X,

4) ZMNSHIME SOLAR is not responsible for any infringemeant of third party patents or any other rights arising
from the use of solar PV modules. S8R R AR M LB A ERUS =0 SRR Eth LR, T
féi e v Al A B0 B

5) The information in this manual is based on ZNSHINE S0LAR's knowledge and experience and Is believed
to ba rellable, but such information including product specification (without imtatons) and suggestions Do
not constitute a warranty, expresses or implied. A i 5550 {8 B4R T 0F 45 o oo ity e A % 52 67 46 A% Jo 0 fues
8, EAENEDESET @A SR T 5 RS eI W PR EE R ERR, L WRMEEd
i,

1.2. LIMITATION OF LIABILITY H{EiER

LMSHINE SOLAR s not responsible for any damages of any kind. including but not limited to any product
damages, personal injury or any other property losses, as resuiting from any improper operations or faukts by the
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customers during the handling of the products as failure to follow the instructions in this Manual, E{8 & $18 T %
P e A A A IR AU (] AR L e A s & kR O PR S R R L, BB SR TR T
S5 000 o o A0 B A (F (PSR AL, A ORI AL A e

2. SAFETY PRECAUTIONS %4 /5

2.1. WARNING B¢

egl Copy

Beafore attermpling to install, wire, cperate and'or senvice the module and ofher electrdical po Al
instructions should be read and understood. Direct current (DC) is generated when the battery surface of the
module is exposad 1o direct sunlight or other light sources, and direct contact with the live parts of the moduls,
such as larminals, may result in death of personnal whether connected to the module or not, 25 20 M 2ki7 4% .
FEEY. MRk AESCRT, FEBITEHERMEAT A G A R el A B R O B B L PR, SR
H{OC), LRl FRil e, PURLEREE PR PR TR TR EA R .

2.2. GENERAL SAFETY i &4

LZNSHINE SOLAR modules are designed to mest the requirements of IEC 61215 and IEC 81730, Safety
Clasgs: class . Modules ratad for use in this application class may be used in system operating at grealer than
&0V DC or 240W, whera genaral contact access is anticipated. Modules qualified for safety through IEC §1730-
1 and IEC £1730-2 and within this application class ara considered o mest the requirements for safaty class Il

equipment. ({5 i (8 18 0 FF & [RRFIECE1215fIECE 1730k HE. 3 % £ W HE HClass |13, HIFETHT

& CrFTRE R KT LIRS0V 240W Ll Em &, FFH#HE TIECE1730-1 MIECS1730-2 B sy, it s

[EfigE -3

1) Al installation work must comply with the local codes and the relevant international slectrical standards. B
0% TV LN Gl o 20 b W e [ o R

2] £ZNSHINE SOLAR recommends that PV maodule installation is conducted by personnel who have been
professionally frained in PV sysiem installation. Operation by personnel who are not familiar with the
relevant safety procedures will be very dangerous, Bl difRil O RN A BT &%, mb
FREHENETEFA BRI EER.

3) Do not allow unauthorized persons to accees the installation area or module storage area. 4~ fEiFRFER
B B AT e 4 D L s e i R

4) Protective clothing {non-slip gloves, clothes, etc.) must be worn during installation to prevent direct contact
with 30V DC or greater, and to prolect hands from sharp edges. BRI MM ER (A FE. TIEHE
Wy LlEdieis A B 30V ELATEE M R e, R T E R MR P FAE S E RN
.

6) Prior to installation, remove all matallic jewelry to pravean! accidental exposure to live circuits, %88 i~
(L i, LA ER S, Jliediaht.

6} When installing modules in Hght rain, morning dew, take appropriate measures to prevent water ingress into
the connactors, f. 8. using connector andeaps. WS IFHE. &5 LG, 8 TR 2 RS 6 0 ok
AR,

7T} Use electrically insulated fools to reduce the risk of electric shock. 1 {ff i T FL LIRS R b it B

8) Do not usa or install broken modules, A8 i FEE %23 L BB A EL .

9) Extarnal or artificially concentrated sunlight shall not be directed onto the frant or back face of the PV
mocule. #hATELA R AT B R B S O LR B O e Y .

10} Do not contact module i the front or rear glass i brokan. This action may cause electric shock, #H e B

“& - S Document No.: QESEZX-RD-11025G
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11)

| S o A A

B AT RS MR R SR P, TSR TR SRR
Do not attempt o repalr, disassemble, move any pand of the PV module ) '.ld dcad. i
i + AR ECEEEDIH 1 P Y I E (R 4B ) Sﬂf‘inETJ‘f!hT'_ A CH

the module when it is energized or connect dm&?éﬁl ﬁﬁé’ﬂﬁw ¥.

o AP e .

b — .

131’: A single PY module may ge!nsrata a voltage of more than 30V in direct sunlight, and there is potential
".danger in coming Into contact with voltages above 30V, ML WREIME R B L BN F ol (8 &7 30V LLER)

14)

1)

2)

4)

4)

5)

6)

7)

8)

el

B, Rk 30V LL L e e O 0 O R,

Whan the invertar ground alarm, wear a good protective device, disconnect the connector of the Invarlar
and the problem component under safe conditions, do not touch other pars of the modules to avoid
potental risk of alectric shock, 23S EREEEN . RSO, (' S0 R 0 707 FFE %R
FIEE e SR, T Emil s i, LG mied R .

2.3. HANDLING SAFETY #ifEdr4

Do not stand, walk on or lean on tha modula directly, 8510 MG H M Ei5 7. B, 7ERBEEE.

Do not damaqge or scratch the front or backside surfaces of the module, 18T 85 80 5 2 B 000 iE 3%
i -

Do not drag, scratch, band the output cable with force or with too tight connaction. The insulation of output
cable can break and may result in electricity leakage or shock. ¥ S 2 484E. B, AL SFEHIRE %R
HpERE, TRl 0o iR 0 G £ U AT B TR AT AL A

if theare |5 an open fire, please extinguish it with a dry powder extingulsher after disconnecting the powser
supply, cannot use liquid such as water to extinguish the fire. 04 IR 528 0 o 300G 1T 8 0 88 4 %,
Al A P4 K

Do not install or hardle modules under wet, rain, srow or windy conditions. Place disassembled PV
modules comectly. W ST {EMAE. TR, FRECCRIETHHE Faae it rgoirmy s esnn.
Take care to keep modules and in paricular their electrical contacts, clean and dry before installation, If
connector cables are left In damp conditlons then the contacts may comode. Any module with cormoded

contacts should not be used, %A, IFEFAMERTHMNNGES T8, DUREHWL EMWEEY FLH
PG, o SRR T, (107 B Tl e 4L S R

Piease Do not loosen, unscrew or peel the PV module bolis and frame glue. This may lead to & reduction of
tha module's load rating and potertial damage from a fall, §ABE e, 775 . #E, 05 80 s
KEgs, OIS #E TR, EEHE.

Do not drop PV modules or allow cbiects to fall down on the PV modules. i 4 S iE¥ ik & e S Hragth ik B ke
BRI,

During nstallation or under sunlight, it i forbidden to directly touch the Junclicn box, connector, cable and
othar electrified bodies of the module without any protection, regardless of whethar the PV module is
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connected with the system. There is a risk of scalding or electric shock, kﬁ#ll’“]ﬁlﬂ'l T, Sl
LEA et PSP = O e 2 PP R . IR, SRERTR R, g id b
S it #'FE.E-Q"JTEFE

10} PV modules have no switch. PV module can only be stopped by moving it g
with cloth, cardooard, or completely opagque material, or by placing tha fra
surface: f {EH PHRE T8 FRE b 3 R (5400 el ol dr a7 . R RN
FHAF CEMNELT. PEMER LS SR8 LT E.

11) Do not discard the modules at will; special recycling Is required, St SHPFRE 3, BESIE.
3. UNLOAD/TRANSPROTATION/STORAGE H . EWMAFEH

Precautions and ganeral safety rules:
FURA T W0 18 R fe i

1) Medules should be stored In a dry and ventilated environment to aveid direct sunlight and moisture and
extra precautions should be laken o prevent connectors from being exposed o moisture or sunlight, like

using conneclor endcaps. HHMHERFETREAMMER S, FHFEERAETC R EAGTEES
HEHH T . L {eHE

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. 7€ % B S fEEE R AL 3 &
W W RPN, RN PR E W T SRR O e,

3] Unpacking must be camed out by two or more persons at the same time, i@, #dg2tm2-el LA R
£ 1 -

4) Handling the modules requires two or more people with nonslip gloves and both hands. #E 8 1Fef sz -
BELL | B4 ARG AR 8 ] AT s .

5) Do not pull the cables, junction boxes or frames to handle modules. 35 F3 a8 PE T S8, 1888 el IR
HEEH .

6) Do not handle the modules over-haad . 8 11 3L THEH fRi0Z

7) Do not place excessive loads on the module or twist the module. 55 & #F 81§ b I i i ol B o 40 o £1
%.

8) Do not drop or place objects (such as tools) on the modules. S IFEERHE (I TH) £8 1%
§ i

9) Do not put the modules in a place that is not supported or stadle, 5% (53 B 1 56 V780 3 2%l R 00 a5
HF

10) Do not aliow the modules to come in contact with sharp-pointed objectives to prevent them from scratches,

avoiding a direct impact on the safety of modules. 45 L8 s dndne, CIBGI, #F & W st
i

11} When transporting or installing modules, do not rely on the backsheet or back glass to support the modules
TEE 2 & WA I R A58 N b 7Y k7 19 4 Y.

12) Do not paint or apply any other adhesive an the surface of the PV module. P58 6 008 o4 20 R o i ot
bl T o7 il Ao RS e <

13) Modules shall not be used in environments containing hydrocarbons, phenols, ketones, ammonia
compounds, alc. that are corrosive to plastics. It is prohibited to contact or expose photovaltaic medules ar

-4 - w4 Y Document No.: QESZX-RD-I025G
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TERY N Hipl= dl SR

their plastic components (such s junction boxes, covers, connactors, ele,), l:-EtﬂEE eectrical interfaces o
~any-chaemical. substam.{:l!cludlng but not limited to Gasoline, Whitg

lEmpEI:HhJI'B oif, Enging ol fzuch as KV4B ) | Lubrcating grease, Gre
| Hand cmam such as Vas « Nivea) , Gear oil, Rust-proofl oil, Lublhice

ail, Turbine ail, DlﬂE'EII Cooking ail, Olive oll, Butter, Margarine, Acetone! A
.‘F.Enh-saltlﬂp_ﬁq‘uﬂ _Bﬂrﬂn:agnll Raleasa agent [ such 25 Pelicoat 5-6 3 g 3
capable of generaling oxime gas ( such as KE200., CX-200. chemiock ) , TBP, Cleaning &ganl_. Rust
inhibitors, Lubsicants, Pesticides, Potting, Surfactan!, Ink thinnar, Oil-based s:e.ahng agent. Adhesive tapa
adhesive, Thermally conductive compound, Organic solvents, Acids, Baszes, Salts, Aleohols, eto, | A48 4
AT AR . B, E0MES5EETRENFER PR, SR trEE AEEBERE L i
. . EHEESRSE) o Hel. RUHE DR B gk T T [ AR F T . Sk,
e . BRAR, Wod CdmkKVeE) L RETEG. R CliMolykote EM-SOLYS ) | 80 (A Lk, GRHETE
W hdEH. PR, TS, R, R, BIEA. SN, frFEE. B, M. AEN. E
B MR (N . FUEE. Edrak. EKFEAL RHER ¢ DiPelicoat S-8%F ) ]P0 IS0 WS R A B
¢ MIKE200. CX-200. chemiok¥) . TBP C(A[9EFD . i Al BUESHE. WA, Sim. mER. i
PR, R RRREA. WPEEILE. ReArmiRG R, BREESM. HHLES. M, MW, R, maN) .
14]) Before the secondary transportation vehicie |s started, it should ba bundled with net ropes. The rope should
be fastenad to prevent damage to the modules during the transporiation. If the safety rope is used, the
cantact part batwesn the safely ropa and the carton shall be separated by paper corrugated or other
cushioning materials. The spead of the vehicle carrying the modules should be =6 kmMh and = 3 kmth for

turning, so as to avold sudden stop and rapid start. & " iRE EWEE]. MAEHNMER, S8R R
£, FHEMEENTELX GRaNEEAE. MREA LM, Meel SKaEM S mEr Bt Hidet
a4 e B BL R TF . RS M T Rl s A HAE, SRR Wt B S o ER .

158) In any circumstancas, for vertical landscape packages, it shall not be stacked mora than twe layers: for
vartical portrait packages, stacking is not allowed. Example for vertical landscape package and vertical
portralt package s shown as follows: (EfR[fA F. RSO SN DERE2E, il %A nirE

b, EiEAAR (AR BBt rRaEg) HalF.

II - ——-il " i ¥ :
{ [
‘I |
| | -
—-d‘ ﬁ-m—.
Vertical Inndscape package Verteal il
(ahort-side vertically placed) Pttt Right Examples
B R CHR AU ) EUsEEE (G EED HE B .

-5- {4 % Document No.. QES/ZX-RD-II025G
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3.1, MAKERS ON OUTER PACKAGING S3sirr i

31,1, Need both-hands to handie it carafully, 3.1.2. Uninstalled
T L0 expose fo rain or
$EAL R Ao PR

3 4

Eointiblled Copy

3.1.3. Madules in carton are fragile, which mustbe | 3.1.4 The packaging must be transparted upright,
handled with care. A ER AR
ALEP IR Yo B PG, BHEN A LR ' '
B
3.1.5. Do nof stap on 1he package and modulz, 3.1.6. Modules shall be stacked as reguired, not
6 W o e R R T exceeding the maxmum number of layers printed on

the autar packaging. (no more than bwo layers).
W R AN D S R R A R
LW MR D

= 2

3.1.7. One module shall be handled by at leas! two PETSCNS togetner. Modules are placed vertically.
SELTF R W m2T A M RE, R A

-6~ {4 5 Document No.: QES/ZX-RD-NI025G
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Mwmmﬁmﬁﬁtm _ I .__i

; walgd'lt ‘and size of the modulel Before lifting. check whether the pallet andt
| tha hoisting ropes are strang and firm. Pleasa adjust the position of the 3
engsure-the safety of the modude, wooden sticks, boards or other fixires o
casaz should e used orr the up-par part aof the box to prevant tha sling fro : : 3
the modulas. When placing the modules, do not lower the packing box tog uulmly Tvm p&nplu shall suppart at
the two sides of the righting carton gently to place it on a fat ground. For vertical landscape packages, do
not lift up more than FOUR pallets of modules at once; for vertical portrait peckages, do not lift up more
than TWO pallet of modules at once, Do not unigad modules under the weather conditions of wind
more than & class (in Beaufort scale), heavy rain or heawy snow.

FHAERRN, FEBETHTE, R0 HEHTFERANTERIER IMNETR. R iERk
FOSTHIAR &7 R ey e e, . AR T R LT R, R o Y TR A
A EMEET ARt ENeEN, LTRSS, SRAMFER. SO0REREL. RHEEirKn
diht. B A—A— R AR TN b S — iR W AR, YRR AR

#NE2EEN. MRERAXTEE (HHAS) . KAREIEHTYREST AR .

L.

3.22. Use a forklift 1o remowve the module pallets from | 3.2.3. Put the modulas on level ground,

the truck. :
il 65 ) A A A B T A TR T L.

3.2.4, Do not stack the modulas at the project slie, 3.2.5. Slore the meduls in & dry and ventilated place.
mltﬁlmﬂmeﬁm#lﬂﬂ. A A W Em R T i L

3.2.6. Cover the module with walerproof material to prevent it from modsture.
[ R CEL, Dbl 2.

“T- {4 S Document No.: QESZX-RD-I025G
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3.3, SECONDARY TRANSPORT AND WARNING — it B i B

3.31. Do not remave the original packages if the | 3.3.2 Packaged prpdlch
modules require long-distance ransport or long-term | sea or air, During tiansg
siprage. package is fixed sef
mEH R ER AT, B WIREE R | without movement.
#, an truck.
Rl EhE, BE. IR TER.
it fidy WEALERMEFERES L. BiE
BERSER., . TWEEESRN. BEIFESN
G ¢ EAREE MM

333 Only ong layer stacking is only allowed for | 3.3.4, No trarsport or handling by pedicab urinpmpar"
transport al the project site. vizhicls as shown beldoer.

HHBETE, HRiF1 Bam. REZRE LEHANEREERNE.

3.3.5 Do not trensport the module with rope as | 3.3.6. Do not carry the modules on the back of one |
shown balow, person a3 shown below,

5t L FE o T R R L A T,

> |

|
3.3.7. Do not allow pallets to exceed ihe loading area of the tfransport vehicle,
SR S A R

-B- {45 % Document No.: QES/ZX-RD-11025G
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Z)

3}

4)

el

&)

7)

8)

3.4, STORAGE T

T T N et

nnt remove the original ;Jﬂl:iﬂga and keep the wrapping film and &:

wlas require long-distance transport or long-term storage. 054 WﬁWﬁE A
.EEL'E [ dof S £ AL UL B HEHTT e F - p}a

Fm lang=term' storage; it-is recommended to store the modules in a standard warshouse with regular
inspection, and under confirming of your personal safety, reinforoce the package in a timely manner If any

anomalies are found. #1 {4 B AR BUEAE A bilE B EERP, @SR, —ARUBERRNTREEA S LS
458 F Aeed hofal ek Bl .

Storage in projesct site warshouse or normal warehouse (moisture-<85%RH, ternperature in tha range from
40T to +507T ) Do not stack different types of PV modules together, I [ B 5 R0 B O o 77 ¢ i RE
<BS%RAH; WME: 40CT—+500T ) o WA f v HER i — il

Do not expose the modules fo rain or moigture. Store the finished product in a well ventilated, waterproof,
dry and smooth place (for vertically porirait package. the inclination of ground neads o be less than 4°), o
avoid damage or dumping of the modules due to ground deformation or collapse. The modules should be
cantrally stored with pallet zpacing within 10cm. And the modules should be covered with watarproof
matedal, #IERARE TR, BN E TaRE, M. TRETESR S (AR TFRESET
Eff, BREMs4"  BEEHMTERRNE SE SRR E, 8RR, SRt
EETE10emz . S0 B ke R R

If you need to store the modules in the project site, do not choose soft ground and the ground that is sasy
o collapse, should choose a hard ground or a higher ground with flat surface o ensure the module
packages not collapsing and tilting for bong-term storage. 18 A9 T 40037 B 6RO aRaR e D I fE e ], sEMN
wi R R Mk s, METHEENE B RR M SN, o SRR I, G a0 e
b o v ol TR T RAE S IR S 2 B, B

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
molsture in the packaging. B0 H M (e R b de s, Sbd Bl RNEF RS, R SESSH SR
. BMFEE, EfefdTRE T

In order 1o avoid external mater such as sand or waler vapour from entaring and cauwaing connection safety
problems, once the modules are taken oul of the packing box and instalied, the connactors between the
modules need to be connected in time, and the connectors need to ba kept dry and clean during the
installation process. Before connecting the modules al both ends of the siring to the combiner box or
invartar, plug the connectors with dust plugs o avoid contamination of the connectors. # 17 8 & b 88 kY
HRWMEAPEERE S HE. BN ST CRS, SERN R T ER,
Vel B AR TR R, SEFRME AU TR, B ER R e
EESE MR BT .

Please note that contamination from sand. dust and water can cause arcing, electric shock or difficulty in
plugging the connactors, etc.We recommend adding connector dust plugs as a temporary protective
measure in dusty, saline and poliulad areas, and do nel recommend keng-term use (within 1 month). i &,
ElHHT. eSS fiEERrdal. ddBiEERAN BRI ERDE. L. SineE
T 7 a3 o S SR By e W SRl By 6 R S RS AT R H 2 ).
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4. UHPM;HIHG SAFETY fifude4

1} For unpa::l-:{ng outdoars, it is prohibited o operate in rainy conditions, Etd h th :
and damaged aftar it gets wel in the rain. The stacked PY modulas l{he' Inaﬂ;m' gs")
miay lip over, which may cause damage or injury to personnel, 7€ F* 41 4ol ﬁ_rﬂﬂﬁﬂ @ﬂﬂ'}.ﬁ‘i 4

RaEHE %:ﬁrﬁ*’ﬂéﬁ_ﬁﬁ‘m{-. AW EAEAA TR SR ERE, WS AL AR E

2] For a windy site, it is necessary to pay special attention to sefety. Especially, it is not recommended o
transport or unpacking the modules in high wind conditions. The unpacked modules must be tied down to
avoid any unwanted movement. S RAMIE T, & EE W0EBSN Y S, S LB MEEF. F
B AR PRI AP oy SR . TSR 1N i3 B o Beds 25 iy 22 R ke

3} The wark surface is required to be level lo enswe that the package can be placed stably, avoiding sliding.
ol Bl T 0 I R R PR . P

4] Wear protective gloves during unpacking to &void hand injury and fingerprints on the glass surface. Jf {1
Bf, WM FEUESSE TR, RS SEFENLmE FFma.

5] If all the modules are not taken out after unpacking, the remaining modules shall be placed horzontally and
repackaged to prevent them from tpping. When packaging, please nota that the glass side of the bottom

module should face up, the glass side of the middle modules should face down, and tha glass side of the
top module should face up. Stacks of modules should contain no mare than 16 modules, and the frames

should be aligned. WIRIFELE DA M 280, MSREMEY K THRERFESI &, B, o
g, BTFEAFEEEME, KEFMRREY T, REENAGETRMER LR . 5
fE BT HEE16H.

6] If the unpacked modulas are net installed immediately, they should be fixed to the stand supporter with a
safety rope under weather of 6 class wind (the modules should be less than 12 pleces). o R H Hif 5
BHEl A T M, G ULNE AL RS CEMFDS P12 | BRS04 00 0T Mo £ L5 i it 45 )
E.

In addition to the above points for attention, consider professional on-site unpacking, exception
handling rules, please refer to ZNshine Solar "Spec. for PY Module Unioading, unpacking and
Secondary Transferring”. [EL EEES®F, FREGLEHRGHRE. REOERN, #SBEEEE (b
RE R, Hifl, —REEMED .
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. IHH-TALLATIEIH SAFETY &% 4

MNSHINE SOLAR modules can be mounted in landscape or porirait orfents
the solar cells can be minimized by arienting the product in landscaper-PlerseTaY auanno] thal the
modukes can anly be instaled on vertical racking not horizontal racking when customars chunm landscape
mode. For-all PY modules, ZNSHINE S0OLAR does not racommend shor side instaliation, 115 9 51015 &
B L 7 6] B 1 e S PO 4 47 T A oA R L P RS . ZEAENR A
AL R A, ERRRI AR T M R, B R, IE (e
FEHEINER.

Carrect Inatallation mode in the long side
Portrait

Wrang Installaticn mode i the long side
Landscape
]

Always wear dry insulation protection equipment: insulated tools, head gear, insulated gloves, safety belt
and safety shoes (with rubber soles). U8 [ B imdEig oo, Mg TH. L4, BEE, b
WAl (R .

Make sure flammable gasses are not generated or present near the installation site. Hf W {5 %2 3 #h &
. FeflEhaer=Eal i,

Keep the PV module packsd in the carton until installation. Please install Immediately after unpacking.
Flease keep the conneclor dry and ¢lean during installaion to avosd the risk of electric shock, Do mot
perform any work if the terminals of PV modue are wet, until they are dry. S S0 RN ERE. &
EFMEMNER, SRR EREEER TR, SR RS, B G0 i b R R
IE#ER. HETREIITER.

Packaging comer guard and module edge guard play a rola in protect in the proceszs of packaging and
transportation of PV modulas, which can ba removed during installation. S B SHSPIDE M R
WidRPEIRFEHEMER, ¥ ETER.
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8) FPlease take measures to insulate during PV module Installation and 1,|'.|fr|
DubrB R e 1R N

7} Do not hit'or put excessive load on the front or back of PV medules, tis may
microcracks. 4+ 8 {F L 00 O i 2t At R G gl F ki my, ix WWJ# H'
RaBi.

8} Do not unplug the connector if the system circuit is connected to a load. MR S GBS O HEN, W
B i 2

9) Dw not stand on the moeduls glass. Thare is a risk of injury or electric shock if glass Is broken, & 5t 5
Ly L G s R T O o R

10) Do not work alone {always work as a team of 2 or more people). LM 1 fE ( —BEMEIFH2Z ;T &1y
NHLEEEB T e .

11) Do not damage the back glass of PV modules when fastening the PV modules to a support with bolts. #
i o LU PR R IS ) S BE, R A e T .

12} Do not drill holea in the frame, It may cause corrosion of the frame or PV madules burst, 4~ 80 1 {4
I HE B rrahdl,  of B & of &2 HEME ML B st fEag L.

13} De not damage the surounding PV modules or mounting structure when replacing a PV module, 4 5 %
{REE PRod . R LTI [ At o ol e 5

14} Cables should be fixad in the area not exposed to direct sunlight to prevent cables aging o4 W B 5 7 F
LA, bR,

15} Protective measures must be taken in the process of installation o avoid force extrusion or impact on the
modules. e LRETIORE, LG F TR R E AR .

16) The open area should minimize arc coil, which can reduce the risk of induced lightning impact on PV
rrodule. FHE I R BEWE L R N N Lo ekl T o A - e

17) A PV module with the reflective film will exhibit some light reflection and light pollution at an angle. If thara
are local regulations, this may need fo be evaluated by the designer i 4 R MBS & S HE | &
F—-L A AR, MRS MENE,. TiETESIEA Wah iR,

18) When installing modules on roof mounted siructures, please try to foliow the “from too 1o bottom™ andfor
‘from left to right” principle, and don't step on the module, This will damage the module and would ba
dangerous for personal safety, & T-BIPVIER W fER TIRUESHy, YRR A LB F o Rure= b & 550
TR, WAELREN EEE, RARRREMEET, AR b i .

19) The mechanical loads described in this manual are the test loads. For caloulating the equivalent
maximum design |oads, a safety facior of 1.5 (Test loads=Design loadsx1.5 security coefficient) neads to
be considered in compliance with the requirements of the local laws and regulations. The dasign loads
ara strongly related to the construction, applied standards, location, and local climate conditions:
therafore, must be detarmined by the racking suppliers andfor the professional engineers. For detailed
informaton, please follow local structural code or confact your professional structural engineer. The
mechanical load bearing Is dependent upon the mounting methods used and failure to fallow the
ingtructions of this manual may result in different capabiliies to withstand gnow and wind loads, #= & 5] 45
S E AL A R . BT S R R e s A, R e R e,
HE1SHMEL B (MAEW= 8 ST B8, E SRR T, A, =%
MBS R AU, oS oh S ki R B Yol TRITAIE TR (L T L S B A A B
Tk LR, HLMAREGE PRSI R E, REAHERHEr R TSR NRIENR
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EG-] Wia reéc:mn'nﬂnd that you insura your solar system against natural haza
FEAT AR R AT P RS A R O R Tl

and the subsidenca of H'r& Derntar of the modue is the largest, When|
systams are usad, the maximum aliowable deflection { A L in the figure below) Is 20 mm without external
forces such as wind or snow load. Please note that when storing. transporting, and installing modulas, the
application of axtenal pressure 1o the surface of the module may cause the glass swface to sink more.In
sevare environment such as heavy snow, when the module is subjectad to & large snow load, the central
part will produce a large shape vartable, affecting the sppearance of the componenl During the
daformation of module. if the junction box is in contact with a bamrier below it. a large stress will be
generated on the glass on the back of the module, and the module may break. Therefore, the distance
batwaen the barfer below the module and the junction box must ba at least S0mm. K EF . H17E By

e RN Tl S PR, SERdGed, RteEanmleEisn,. ©
AERIADEWINAEN . RIS R EIRRE CTEP ALY K 20 mm. i EERTE. ERmeEn
frit, TEEMFRATEDSOEETRFPABRED FAREL. ERSHEEHET, SR 26H RS
Frl, PRI, BESHLIEARA. EHMFEEAAD., BEEES FTARMMY SR, Wk
Wb E e KR, A A, SRR RN T AR S R E N =90mm.

W " K
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5.2. ENVIRONMENT CONDITIONS AND SITE SELECTION Fii &t 5 &3l k5

ZNSHINE SOLAR module should be installed in the following enviranmentdl.
B A o £4 PR A0 E 18 1 F

Table 5-1 oparation condition
51 AR TR

1 Recommended Working temperature e ra
- e
¥ Ak S s g
Extreme Working temperature
2 ; ~A0°C ~+B5T
bl LT M SR
Storage temparat
3 g_ : ke -40C—+50T
17 filh it E
. Humi .
4 , =y < 45RHY:
L

Remarks: The working environment femperature is the monthly average mazimum temperature and
minimum temperature of the installabon site. The machanical load bearing capacity of the solar PV madules
determined based on the installation method. The professional solar PV syslem installer must be reeponsible for
calculating the solar PV system machinery when designing tha solar PV system load bearing capacity. 5. i
LAFFFHER i et o A T M A R A . PR e (R BT R R WL B 4 A oy e
89, FEXRFREEITE, VIMMFTHE O, W A R e A R N R,

PV modules are not suitable for Space. #{TFiE H L =E,

If you are planning to use the PV modules where the water damage (Humidity: = 85RH%) may be possible,
please consult with ZNSHINE SCLAR technical support firstly to determine an appropriate instaliation method,
of to delermine whether the installation Is possible. @1 B & Wi Wit BEa S R, >8s8H%)
(EFIFERALIF. W EmIES R E A RIS W ERE S BN TR i, W R &Il s,

The modules are certified according to the norm |EC 61215 and others for safe operation In moderate
climates. The cperator needs to consider the effect of the high altitude on the operation of the module, when the
modules are installed at high altitude. HI{F i $HIEC 6121540 dE MR bR MG 7 UL IF, ST B &N F 4 18
7. SHFERFEYE. REAREEERTHEEIT TN,

If the modules are used in special installation environments (such as altitudes higher than 2000 meters, heavy
snow, severe hail, hurricanes, elc.), il is necessary to consull the technical support depatment of ZNSHINE in
advance, & L FFEF E4F SR 0 10300 (AN i 2000 . BN, EEsnE. MES) , BEENEET
AR A = T

For most places, PV madules should be installed where the sunlight can be maximally scquired threughout
tha year. In tha Morthem Hemisphere, the PV medules should typically face south, and in the Southemn
Hemisphere, the PV madules should typically face north. 0 F X B8, Fel SHEEFHEEEREY
RS AR AR At A . bR e, AERGWE, e, S O 6 e

When selecting the Instaliation location, avoid areas with trees, buildings, or cbstacles becauss thesze

objects will form shadows on solar PV modules, especially when the sun is at the lowest pasitien an the horizon
in winter. The shadow will cause the loss of the autpul power of the solar photovoltaic system. Although the

M-y {4 - Document No.: OESIZX-RD-II025G
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bypass dicde installed in the PY moduie can reduce this loss to some extent, do not ignare the shadow facior.
EAE R (DR, MR AP, ERBTHEE R, 8 s ik

Prabalil b, (R &1L PEo- B R, A
I ~ﬁ‘ﬁ‘ E AR

JE R 5 T 2 CE Pk T TR B S ML I e o ol ACH AR K 1R AR
HftEA A SR R R LR, LR EERMENEE,

there is water soaking, apnnlﬂar or water spray. 4 7E §E T Wl s Ej;l;'z,;g. 3 i 1
AL e B LR A At 5 e A B 7 L L P

If the product needs to be used in the offshore environment *, please communicate with ZMNSHINE SOLAR
tachnical team in advance to evaluate and use the coastal modules * of ZNSHINE SOLAR, /& % 1 0 i
HoEE*, AR 5 R 180 el B O LA 4 I (R IR S s i 1R

Remarks: Offshore environmaent = rafers to the anvirenmeant within 1km of the straighi-line distance Includes
on the sea surface from the coastline; Coasial modules * can satisfy most coastal natural environments, but do
nat have absoluteness. Ofshore Installation may have additional impact on the pedformance and life of modules.,
i you need 1o install in the offshore envionment, pleasa evaluate and confirm with ZNSHINE SOLAR technical
team before purchasa, If the modules are wsed in offshore anvironment projects without evaluation, ZNSHINE
S0OLAR shall not be responsible for the failure of the modules due to environmental factars. &k TR
REE MR thm L E8ERB-FE 0 GE R gl T L e Sl g e,
AR EEER R, U5 %E AT HE A EH P 6 A e e W T R, S e T M B M TEAT AR AT S R e
MR HE BT AR . RARIFHHEELREHFRETERIEE, BN FRHAMNEEEE LS. FiEL
AL A a4 LT foT % £

Fosition the modules to minimize the chances of shading at all times of the day. Try to install modules in a
location whers there is rare shading throughout the year, #HH T 50 GF BLE Bl A 08 — 0 b A ol e 1] FR i s
RuTRETE. PR OE S SR p A e

Snow, water or other refleciive medium in surrounding environmenis that intensify light reflaction will
norease outpul current and power. And module voltage and power will increase under low temperature
condition, A EHEEN . KRBT sREERE, SIS EIEGRL. AEEEM R
[ HLR 28 S B -

According o IEC 61701, salt mist carmosion testing of photovoitaic (PV), ZNSHIME SOLAR PV modules can
be installed in corosive salt areas within proximity of the ocean or sulfurcus areas. The module must not be
soaked in the water or in the environment (i.a.. fountain, spindnft, etc.) whare the module would touch water
{pure water or bring) for @ long term, If the modules are placed in an environment of eall fog (i.e., marine
envirgnment) or sulfur {i.e., sulfur sources, volcanoes, gic. ), there is a risk of comozsion. Its nol recommended to
install the modules, when the distance s less than 100m ; and it's recommended to install the modules with the
anfi-salt funclion, whan the distance i between 100m and 1km. So stainless steel or aluminum materlals must
ba used io contact tha PV modubzs, and the installaion position must be processed with anti-comrosion
treatment. When modules are installed on land less than 1km away from the sea or in an area whare the annual
rainfall hours / total annual hours exceed 25%, the connectors are recommended to install waterproof cold
shrinkable fubes to prevent the connector from watar inlet and comosion; Silicone rubber is recommeanded for
the materal of cold shrinkable tube. fEHHIEC 617018 R FRAT R (PV) HIESHFRMMIE R EG, FEL
HL A A A T L e e A R T G A (X SRR A D R e S A . S PR I R B MR A [k
AR B A (A O R RESE), WSRO T Ak S (M RN N VR R A N, &
i Ay LR . SRS D T100m 6. ARE SRS, SHEE100m~1kmE i, FUEEAHBLEE
faf. SFIRHMNRRA N RS RRE MR, RN R TRy . S e eml
A Bl ey b b0 R ET om0 e Sl 25% DTen . RHEE LR e RN R, LB ik
AR, ERTT A SR R R .
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Table 5-2 Photovoltaic module connector ac

#25-2 O o i A %&ﬁ
Procedure Mathod Expl Cha
H8 ik Controdigd Copy

After unplugging the photovoltaic
connector, ake either end and cover the

i cold shrinkable tube to the connector in —-

the diraction shown on the right.

HAREERETE, BiEE&E—L,
LA RER RS |-,

i

Slida the cold shrinkable tube aver
the head of the connecting head and

i expose the head.
FHPHRW R A, Wi
ik
Connect the positive and negative
@ connecltors in the correct way.
S TE A U R B I R

Move the connecilon fo tha middie of
@ the cold shrinkable fube,

I EEHRAE O 443 ST FE A

Pull ihe inner ring exposed in the
cold shrinkable tube by hand, rotate and
pull it cut again and again until tha inner
& ring is complately pulled out.

RIFHe e S i ey &, —
WAyl R, AEANRSR
H

The cold shrinkabla jube has
completely cald shrinkable seal
connestors,

RS INEREEE.

@

s Motas for installation of cold shrinkable pipe

PR RN R R

(1)Before instaliation, make sure that there is no sand, water, sharp objects and other sundries inside the
cold shrinkable ube:

RN RSP EW ARG T, N, R,
2t is forbidden to tie the &bel on the shrink tube to prevent the tie from scratching the shrink
SEIL RS ER AL R R AR b B L e R R

'3 Pay attention fo environmental protection on site (handling of support stripafinstructions/packaging
bags)
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o INSHINE 0.1 A D U A

R R [k LJLMEL&HH!-{L:HE MIeLEE .
f“‘ThE.-m are no cracks or gups at both ends of the cold shrinkable tube

U R AT LY, HRAEL éaxﬂﬂ
5 The cold shrinkable tube ahbuh:l be affixed lo the connactor and cabl -S*HE!!’.FRW arg %

I::lulge ig allowed:

EITTARE SRR T R E, BEH RN E;

According to IECG2716 "Ammonia corosion testing of photovoltaic (PV) modules”, ZNSHINE SOLAR
modules can be safedy installed in ammonia-heavy environments, such as farm, meadow and so on. IECE2716.
ik PV HFRER ST RN, FETMEMBHAMNTUEEhERFELE. MisS R
o,

According to the surounding anvironment of the project, usa the appropriate protective maasures to ensure
the safety of the module inatallation and refiable. For eaxample, it neads to have around the windproof measures
like design of windbraaks in strong wind area. {65 E R M B S5Y, AR &S0 040 S nm v o 15 o S ST
AR AT 5. R PO, R PR B S R R L

The system dasign neads 1o have the lightning protection function, it must pay mare attention especially in
the installation ground where are mare lightning strike. FEl TR EAEE G, HHEE R EH 26
ir. —fE % W hn .

Whan installing modules for a rooftop application, it Is necessary to consider the overall fire rating of the
final structure. At the same time, it is also impoertant to consider the overall maintenance in the future. The
roofing PV system shall be installed after being evaiuated by construction experis or engineers and with official
analysis results for tha entire structure. It shall be proved capable of supporting extra weight of system racking
structures and PV modules, Bl SHERTT B AR, TEEE RS RABEN LS. B, mHukg
f MR G . g A R R Oy R T S0 i R R T RO TR, WIEAMSEeR e R, HEuERE
EhE R Ui PRI MR . R EE B S E.

Whan installing PV madules on a roof, the roof must ba coverad with a layer of fireproof material applicable
io this class, and adequate ventilation must be ensured betwean the back of the madule and the installation

surface. A safe working ares also must ba left betwaen the edge of the roof and the external edga of the solar
array, The structure of the roof and different instaliztion will affect the fire safety performance of the building. If

not properly installed, it may cause fire. *{ERTE [ '@ % KBIARHI M0, B E&MEMAE 2ER TR EM
Bik4H,. HHEHRBIEAHTEHOSSTZEErrER, BERETS RN BRIt ELESHT
fr . BESHRN RSSO e o, MR AN, ok aM AR

In the case of residential installations on the ground, modules must ba installed following local regulations,
e.g. using fence. WM EERMWEMD L. SR SEEEEYHERE T, St HREE .

& or

1T -9 #4405 Document No.: QES/ZX-RD-N1025G



T INSHINEC N

5.3. TILT ANGLE OF INSTALLATION ;ﬁ&ﬁﬂ# WA

The nstallaton of PV module string should be in the sama nr‘-antatﬁ:m andathe dSsHehasdistall; tiopigngle.
Differant installation directions and nstallation angles will lead to the mismatchis i i hich is
caused by different light absorption of different PV modules, this mismatch § ﬂ@gﬁ@éﬂ ﬁg;’l
output losa. ARE ARSI LR EHEIREFR — AR -, 5 [ iResedes -
(P AR R Rl SR R R MR D R A TR ASTL A, o RE ﬁi?;&JE THE. ﬁhﬂh Hei
o4 1% .

The targest power will be generaied When direct sunlight on solar PV module. For modulas which are
installed on the fixed brackets, the best installation angle should be selected o ensure the maximum power
output can be generated at winter time, if the angle can guarantas anough power output during the winter, it will
make the whole solar PV system in the rest of the year can have encugh power oulput alse, S8 ¥ A LEH
REJEAREEL % b R AR i A, AT A e e e T o e b AR H IR B R B 0 R O s A e
L EMAEAIE AT MY, DREAERGEAREME S BTSSR . S KR
RICEAMRERE - FPee FH AR LS MR 1.

Salar modules are recommended to ba installad at an optimized tilt angle to maximze the energy output.
For detalled information on the bast installation angle, please refer to standard solar photovoltaic installation
guides or consult a reputable solar installer or systems integrator. Dust buiding up on tha surface of tha
modules can impair module parformance. ZNSHIME SOLAR recommands installing the modulss with a fit angls
of at least 10%, making it easier for dust to be washed off by rain, This reduces the number of cleaning cyclas for
photovoltaic modules, while also faciiitating the flow of accumuiated water on the surace of the modules,
avoiding long-term accumulation of water lgaving traces on tha glass, theraby affecting the appearance and
parformance of tha modules. Any faults caused by and/or altributable to tilt angle less than 10 degrees are not
coverad by manufacturar's warranty. It i5 roughly egual to the latitude of the project site as a rule of thumb,
facing toward the equator. Optimized system designs must incorporate other local requirements, &t i il i {1k
(e B A T RS A LA R R i R e, A TR, B e R R B SN
FeARSEL 1 o0 B T LS OD R i . EL O o M ) AR 0T RE S A0 S EL P IR 8B . 15 {E Mo rh B G B 1 o At e (e 2e % e
MAADTI0% EERFET RN &SRR mR K aHE, Wil e R, et E-F iR ek
i, BOLKMANERERR R PR, EaEeE S, fERE. T ] M A RE AL T 10 5] e i) ALRE A
EREEM P FENHA. AR ERKBSFE FOH A EREsn, Ry n. B Uk ib s
Hh R RS R B R A

Instatiation inclination refers to the Angle between the module and the ground plane, as shown in Figure 5-1.
o T 0 2 R B R RN AT 2 R, s,

LE | o
\E‘-.
2,

e
1-"'4_“!'

Tilt angle

Horizontal

Fig. 5-1 Tilt angle
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s Enahi TeET com
Bs-1 weiEhrRE e m—
E3
Table 5-3 Recommended tilt angle for fixed syst I'Ih

%53 BRRssgeBResEsn | coniolled Copy |
ﬂ

L ST P
Latitude Tilt angle
0" 15 15°
15°~25° The same latitude [ & W HuBF b
257 — 30" Same lattude +5° LW HE LEAL 450
an° —as" Same latitude +10° % R H R EEEEF +10°
a5 40" Same latitude +15° <4 Hh By GG U +15"

40+ Same latitude +20° w18 R LRI +20°
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5.4, INSTALLATION REQUIREMENTS FOR BIFACIAL CELLS MODULE RifeitififEe

Under the certain instaliation conditions, the backside of bifacial calls miodil
power aftar racéll.-ing the reflected light, which will bring additional power genera
systarmn. S LEEMEE —FAER L. WRHEERIRN G R SEd, g8

The shading on the module surface will affest the powsr generation much, the module should be installed in
fhe place where the module cannaot be shadowed totally {such as the shadew from building, chimney and tree
afc.). and even the partially shading (such as the dirt, snow and serial wire elc.) should be avoided, # {3 /E %
A (BIREY P (M, EeliES. BE. B . ERRES (REE) IS (Wb, Wik, 5.
T OWEER) R,

The generation gain is related to the ground reflectivity, the module installation height to the ground, the
amay spacing and the shadow shading to the module backside. #Erm I S MM RS, Sl BEE, R
] T s

Genearally speaking, the reflectance is various with the different ground (See table 5-4), and this will lead o
different power generation gain, — 30, A0S o E P R B TGl AT AL RE e oh b £ AR )
g #5-4 By,

Table 5-4 reflectivity of different surfaces
P54 FEMEARNE

Theground type | Water | Grassland | Ground Concrete  Sand. Snow
. # |.' .. i 3 .- : T L) ] i '\.-i_. -ﬁ&l .. e Tad,
Reflectivity range(So)

o8 5-12 12-25 20-33 20-40 20-40 80-835

Due to the different ground clearance haight will affect the power genearation gain, it = recommended 1o
install the module at a height from 1m to 2m. See Fig. 5-2. A~ 5] 3 fh 5 1t 2= 8 o 0 6] d o 2 % il SR g &5,
— BRSO i m—2m L AR, ES-2Mas.

%W LT KR
Distante & fom
the growng

4. The grourd

Fig. 5-2 Distance from the earth
BES-2 AUE ki fFate M

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 tha back need to be considered too, ploase consult with the

professional system designer. FERT BB, BT RAuhn i Ll vb, o 09 PR3 (V186 5 dn 4 66 4 1Y
MR E TR ESE, WENS Rt A8,
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5.5. INSTALLATION METHOD %575

5.5.1. MECHANICAL INSTALLATION AND WARNING i %48 5 i1 8

-J PV modules can be ins ﬁ’-ad through balt method and clamp method.
anmrdfr@ W ihe following examples and recommendations If a difierant insia ethod i3 daes
contact ZNSHIME SOLAR customer service or technical support team for consuitation. Im‘n-mdy rmounted
modules maybe damaged. | altermative mournting method is used that has not been approvad by ZNSHINE

SOLAR, the modules will not continue 1o carry a valld warranty. {1 {4 R & 80 % 5 o7 L% A 6l e 85 A
HEE AR SRS EN TmafREEs, BREEFASENERRRE,. WHATEELEAX
FEE, HEBEARE, SRRt eRnEss.

' Modules shall not be subjected to wind or snow loads which is excesding the maximum permissible
designad Inads, and shall not be subjected to excessive forces due o the thermal expansion of the support
structures. The selection and design of mounting bracket shall be carred out by professicnal system engineers
aftar the load calculation according fo the climatic conditons of the installation site. Ensure the installation
methed and supporting system of modules iz sfrong encugh to witheiand all the load condifions. The Installer
must provide this guarantee. The installation supporling system must be tesied by the third-party organization
with the analysis abilty of Static Mechanical, according to the local national or international standards. & & i i
L E R O A A B A A B i S AT O RLIF ATy o B SRR R S R A
M e KM A, BE SR mESD S ReE TREMETRE N, MENER YRIFITRIFENST. 5
(R R 6 2 O A SR S I (5 0 L 0 SR P OGS TR R A A 2 S R e Bl T 6 A e L AR
T, 50T T A R R o ke T A P O O AT T 0 T, S 2 [ e

Tha modules shall be mounted on continuous rails that extend beneath the modules. I modules are
mountad without continuous rails, the maximum allowable load will be reduced , which needs io be re-evaluated
by ZNSHINE SOLAR, F ik e fh i 2 e L PF T IE MR G ESE AR b, o AL 5 0 30 A0 M a0y e Iy
HRF. EBEmriimssmd ., ThEFrhERiEr T,

Please ensure that the modules with the same color cels 1o ba installed together. TEHLMY SR B, Wl
{d FH 4 J=) £ S i P 6 T L.

Do not use tha module o replace or partly replace roofs and walls of buildings. 8 #F-5¢ (E & T B {TEEE 5 3%
{ER MR .

A clearance of at least 115mm (recommended) is provided between modwles and the surface of tha wall or
roof. B3 #F 481 ¢ F bl ol 5 T2 ifn 22 06 T /01 15mmaG ] R

The minimum clearance between two adiaceni monofacial modules must not be kess than 10mm. Tha
minimum clearance between wo adjacent bifacial modules must not be less than 20mm. The proper gap can
protect againat jaring during the neighbouring modulas due to the size tolerance or expansion and contraction
of modules it also can reduce the wind pressure on the square array. If there are special requiraments, please
confirm with ZNSHINE SOLAR and install it. /2 Gl #8500 i A2 o 60 02 (6] 07 di A DA B2 10mimn, 79 b 8] 30 TR e
1 % = M At s )R =20mm,  FaE AT R AL AT LR (R SR B s el T el S S AL ER IR . 30T Ll
SRR ERO . @R PR R, R E A e R T T

ZMNSHINE SOLAR's imited warranty will be irvalid for the failure of PV modulss caused by the use of
unsuitable accessories or incormact installation methads. 340 7 T8 £ R AR ERas 4 e oy a8 Renh el
MR, IE R A PR AR R 2 R

The module frame drain holes cannot be biocked in any situation during instaliation or use. % 8o 4 e
A, HER AL FE T A T A RE R EE.
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LTy A gk - W FC Ti

. INSHINE:01/

Always keep fhe back of the PV module from coming inta contact with foreign bodies or support

compenants, which may damage the module when it is subjected to mechafica EE AT~
o AR AU A SRR L S 10T S BRI ;Ig]
The module frames will warp al low temperature. Avold the frame receiding the B e A5SUNS,

Eﬂmﬂ:ﬁiﬁmmrﬁ.i&

causing the frame off or crushing the glass. #fFA R EIRE F &1 Eas
G 14 HE B P R B, :

The mounting method must not result in the direct contact of dissimilar metals with the aluminum frame of
the Module as it will result in galvanic comrosion. IEC 80850-1 standard recommands metal combinations not
excesd an slectrochemical potential difference of 0.8V, 2 MF 53 4 TS 1 S HLPEAY WRNIE & 7510 R 4 2 ) %
FREE . IECE0850-1 551 18 1 HHE B & I8 s {5 s 18 2 e I L OBV,

To maximize mounting longevity, ZNSHINE SOLAR strongly recommends the use of comosion proof
{stainless steel) attachment hardware, RIS EMEE R Fdr, O d B B D Fasid s B

Whan selecting ZHSHINE'a B-aide 30 mm height frame module, it Is recommended to salect fasteners with
averall length = 25mm. & F [EEBHEI0 mmifREREE 0, MU R IEN < 28mmitsFEEE .

Secure the module n sach mounting location with an M3 bolt {full thread recommended)and a flat washer,
spring washer ard nul and tighten to a torque of 16~20 N.m. The yield strength of beit and nut showld not be
tess than 450 MPa. The tightening step is as follows: {5 MBS B( U 2 S o0el), ISR, o 54 1B Fodl /o8 4 4~

[ g G d . HATRE R 1620 Nom AYSEHE. SR 088 5 00 BB 38 1 A - FaS0MPa. 5B TRl R
a. Use torque wrench to tighten nut 1o farget torquea; 16-~20M.m;
TER R T @R a5 A A 16~20Nm:
b. Nut lnosen 90~180 degreas;
#81 fe $90~180":
c. Finally tighten the nut to the target torgue and reduce the torque attenuation,
TR E ORI, R g

All parts In contact with the modules should use flat stainless stesl washers of minimum 1.5mm thickness
with an cuter diameter of 16-20mm. {Excapt for Single-axis tracking system) 81 £F 5 5 01 BF 17 48 40 52 A i
1% 291.5mm H #1324 16-20mm i & 1 e el ie e,

Thae installation mathod listed below are for your reference only, the PV system Installer or the trained
professicnals should take the responsiility of the PV system design, mechanical load calculation, install,
maintenance and safety, ZNSHINE SOLAR will not supply the related material for system installation. Ll F 5
RN R EY. RiESEHRE NG AL S0 R KM, MR R, wl, BN
frsee i, EMJERTRERRFEEME.

Toels: scrawdrver, wrench, siainless steel serew/bolt, clamp, nut and spring washer, plain washer,

RYTH WET BE, TURELEE, i, @E0RFEN, T,

A. Mounting with Bolts 4-99*14mm mounting holes, (Applicable to framed Double-glass and framed
Bifacial double-glass) T 4 o™ 14mm EHA. &8 (EH THENR SHIEWEIH)

Modules can be attached using the mounting holes 4-p%*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, it fF 9% i
ANHE |4 et 14mm B3Il HHEEEAFEEE RS L SRS TR E.

The frame of each module has 8-p8*14mm mounting holes, ideally placed to opfimize the ioad handing
capability, te secure the modules to the supparting structure. The middie four mounting holes are used for
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romal installation, a= shown in Figure 5-3. It is recommaendad that you pu
use the bolt to fix it, so that the madule will nol slide easily and use moresale

-  PES-aRT . BRI R R R AR R M B ik
ilfﬁﬂﬁﬁ 1 : R 'éunn:edrﬁn

wit

Fig. 5-3 Double-glass module with frame

B 5-3 A7 HE AN SEiH 2 5k R
1. aluminum framets i HE 2.Ma hex bolt MB/ 8l 3 flat stainless washer =48 }

4 spring stainless washarifi 4 5 5 hex stainless nut-< HEERE

Module Test Load Mounting Direction
8+ B wEE

3 800~ 1 400mm %

FI IS £2400Pa
IEHIARFT <5400Pa . |
Lengths2500mm : i
*NOTE:
Upiift loed 224001 1. The crossbeam is perpendicular fo the long side
Downfarce load =5400Fa |
MG .

2. Need wo supporl rélls below the PV module 10 make
sure tha Mechanical load

{1 TR AR, LARR R LT,

3. The load is an empirical velus of 8 standard modula
based on astendard installalion mode, and the specific
mformation shall be consulled by ZNSHINE SOLAR.
MR A R TR ER R A TS, RiG
BUG W RS IE (A sE L.

B. Mounting with Single-axis Tracking System with 4-p7*10mm mounting holes 8 4-T@T*10mm &

- 233 44 5 Document No.: QES/ZX-RD-11025G
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SR AENE RS, . .

Modules can be attached through the mounfing holes 4-7*10mm on lﬂq %ﬁm
ficing the madule to the support rails with boits. The mounting detsils are shown mithe Tello fi -
9L i 1Y 4 7" 10mm el ERSECHMEEE YL, Rug &ﬂ“{mugd Cﬂpﬁf

The frame of each module has 4-p7°10mm mounting holes, ideally plecad.ia.aptisvie-the-daad-nardling
capabilty, to secura the modules fo supporting structure. 4 installation holes of 7°10 mm are used for Single-
axis tracking system installation, as shown in Figure 5-4, & 04 PFREYIAHL L8 6 4-97*10mm oI, Mol
e Tk Lol LLIR 7 FRAR 4 PE B E B L IS ) F ELORAE R iR 8 o, 47> 10mm BB SILRI R I R i
wEH. mBs-4aTR.

To maximize mounting longevity, ZNSHINE SOLAR strongly recommends the use of corosion proof
(stainless steed) attachment hardware. 2 T Bk M RE 1 4 88 95 e, 017 (65 0 ol 8 20 S 0 RO 18 1 A8
Edach o

Secure the module in each mounting location with an M8 bolt (full thread recommended) and a flat washer,
spring washer and nut and tighten to a torque of 16-20 N.m. fERIMEEEH ¢ il S080 | TR, @8
MR MR G R 16— 20N.m e,

The boit should be made of stainless steel or the other anti-corrosion material, 8 ¥ 52 5 1] 7 B AREE 364 B
G R

Flat stainless-stesal gaskets with a minimum thickness of 1.5mm and an external diamster of 16- 20mm shall
be used in all parts of the components connected to the Single-axis tracking system. SHLMNAEE £ 6 MM T
(¥ BT A0 A T F A JLTEE et Bmm L 4H§% M9 16-20mma s B A e 1

Fig 3-4 PV module installed with Single-axis Tracing System
HES-4 DR E R R RN
1. MG Stainless hex balt ME 7 55 fh i i 2. fiat stainiess washar iR it

3. spring stainlass washer & 1 4. hex stalnless nut 73 1 & £
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| — Test Load
# ek BT

FHH LA 21600Pa
L1 da r}ui'mm#r S1600P8
Lengths2000mm

]

Uplift load <16800Pa
Down force load =1600Pa

T8 s1200FPa
i i 8 # <1200Pa

2000mm << Lengths2400mm

Uplift load <1200Pa

Diown foree load =1 200Pa m L=Maodule length

*NOTE: The above-dascribed distance is from the middle of the boits to the middie of the bolts, Eid il B2 5,
0 i ] B (0] ) R

Thiz installation may cause the cell covered, so ZNSHINE SOLAR doas not recommend this installation for
Framed bifacial double-glass, 128 &% S B RORRETIE. A7 LRk 7 i AU E A m L PE e A -

The load is an empirical value of a standard moduie basad on a standard inslakation mode, and tha spacific
nfarmation shall be consulted by ZNSHINE SOLAR. Wit dRif gl sl P BT e S PR 8H. PIESS
GRS REE A
C. Mounting with Clamps applied for framed Double-glass and Bifacial double-glass il THER R L HE
L ] T B Ay St R s g o

ZHNSHIMNE S0OLAR has tested its modules with a aumber of clamps from different manufacturers, It is
recommendad to use fiing bolt of at ieast M3. it is recommended to use a clamp with length of Z60mm and
thickness of zd4mm, aluminum alloy 6005-T6. The clamp shall not be malfunctioned due to deformation or
carrosion during the loading process If the customer needs a different sze of clamps, it should be fully

evaluated and approved by ZNSHINE SOLAR. IEfA Y £ & R E s m 4 R RS ICH & 06, @i fiER]
5 AT G MBS b i B E i % R E-AF60mm. M =4mm, HEB005-TE. FeiREiEHERKTRTE
d, EAFLMEFRGRMES. WEE R ERBR TR, WhESRLRITE ST

The clamp must overlap the modute frame by af least Bmm but no mora than 12mem. #2000 S5 81 FF 10 HE
WFE 4 amm{E TAEIT 12mmaa 0 & &4 .

For inatallation whera mounting rails run parallel to the frame. the frame must overap the mils complatety.
AT BT T D M e A A IR R A N R AR R .

Usa at least 4 clamps to attach modules to the mounting rails. - R} 4 o Fap il i B e e S5 1.

Modules clamps should not come into contact with the front glass and must not deform the frame, #1732 5L
FhE R A R, A A LR

The clamps shall not to be out the edgs of the module under any circumstances. Be sure to avoid
shadowing effects on the solar cells from the module clamps. ETHE FREAFBEHE DR, WHLoEGE
(s FL IS T

The module frame is not to be modified undar any circumstances. #HPF U HEE IR MR+ 8RR Al

When choosing this type of clamp-mounting method, use at least four clamps on each module, two clamps
should ba attached on each long sides of the modube (for porfrait orientation) Depending on local wind and snow
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loads, additional clamps may be required to ensure that modules can bear the load, HiEHE AN ERSY
A O e R 3 T R P R Rl e ) B o sl s Y
1t T BRI R R

Applied torque should refer 1o mechanical design standard according to the
16-20M. m: B30 5E R I A P B SR T E . Ml M8 16

Clamp positions are of crucial importanca for the reliability of the instalatidn: Rwl:
only be positionad within the ranges indicated in table below, depending on the cmﬁgumtlnna and loads, JFH:H‘J
fFrf e Ray TR R R, REFENER SRR AN, b G e T RN R E .

When there are high load requirements or modules with composite frames, it e recommended to use
clamps with enhanced functionalty, such as hooked clamps or Arc-shaped clamps. ¥ i 8 i R 5345 4 A1 40 8
AR RUCRR] B b i m iR, (Rl R R B R

s

4 J
Arcshaped Clamp
X ]
Clamp Tvpe Conventional Clamp Arc-shaped Clamp
3 W3R Bl eI
Bm D% Toum !-n-ifl:li:';!..l-ll
D -
e —em
End Clamp
e
s = D0 2wy S = DS D
D
Middle Clamp
3 1 '
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It iz recommaended to use arc-shaped clamp for installation of YVery large
saction clamp to-make the pressing surface of the clamp better fit with mel
more raliable and stable. If you use conventional clamp for instaliation, in hars 8

ar strong winds, the moduiegimey have a lsnge amount. of deformation,
mn,;.lmﬂ better, resulfing-in the modules falling, resulting in damage to the mad

unjt:].r the warranty, Detailed mﬂ;é'rrlﬁbun of arc-shaped clamp can consult ZNS .
(Definition of oversized PV Wodules: modules with a length of = 2300mm) #1405 =T ELEEE 6 A o 8 4 i)
P fote, fERISUMeEliD b s, MBS EF S S S, SN ol iEdane., SR NN ER
N, ERNRCHTERSEE T, HFATE e R EER,. SECCET G EE . R e 6
ptat gl PR, $ RN, MR ER MR AW E S iR EA. (EARTHER Y. K=
2300mm e

Module Test Load Mounting Direction
A ELlfE wEE

FLPHEM=2500mm |y 4 i <24D0P3 }_‘!'T= 1&._
HEBAME=30mm | i <5400Pa .
Length<2500mm - = | P
B side height =30mm | Uplit load <2400Pa L <1900mm : A=1/4LE50mm; C=10+2mm

Down force load =5400P8 | 1900 <Length=2500mm : 1/SL=A<=1/4L

L=Module length

1. Tha crossbaam is perpendicular to the kong sida,
Mg lidEl

2. The above dascribed distanca is from the module edge 1o the
middle of the clamp, Clamps lengih 280mm.

Rrifsrm Rl i E A OmEH M. £RIEEE0mm

Mecharical koad.
U TR T R LR PR MR .

3 Meoed wo support rails below the PV module fo maka sure the

"MOTES:

ZMSHIME SOLAR does not recommend short side installation. When the shor side Is installed, tha support
paint of the maodule (s far away. Under the weight of the module ar the action of a small load, there will be a
slight deformation in the middle of the module, which is elastic defarmation. After the modula ia removed or the

load is removed, it Can be restorad to its original stake without causing the battery crack and power attenuation,
Howaver, It 15 easy o increase the amount of ash, which requires frequent cleaning of the surface of modules.
ERkaSRusAr AR, TR, AfENAEERx. CHfaRSS RN ERT, 8
i eERmER, whnMtER, HEFULTRERRAEITTREEE, TEfrmEqil BB Esd,
A7 B n e b, 3 B WL A e BTk

The lpad is an empirical value of a standard module based on a slandard installation mode, and the specific
information shall be consulted by ZNSHINE SOLAR. BriESEAT el fFE-F Rt 3 T PSS i, Mk
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L3 o ol O £ el
In severg environment such as snowstorm, when the modules are sub|etTE
central part will produce large shapa varables, which will affect the ar:l;:rearanuq

will produce a large stress, and the module will have the risk of rupture. The diste
below the module and the junction box or glass Is required to be more than 121] 3 ot b 107 RS
W, Siftfz i BT aEE, fRem kB, ey, T'Fﬂlf#IF;*EE:J:HFP Fﬁ%*‘ﬁﬂﬁ.&iﬂﬁ
b F AR e R, PR TDEEIEAL & ekl HETHE RS, FEEewEgay T B A 2 i e
IAEE Ez120mm.

If the installation methad is parallel to the module frame, ensure that the maduls frame and the moadule
frame overlap the guide rall or X=20mm as shown in the following fgura, & S5t 5% i PHDEE @
e lia, W R PR R R B R X = 20mm.

When installing with short side pressing block, load calculation and support structure design shall be carmied
out by professional structural enginesrs according to the project climate conditions, and foreign bodies under the
pasitive projection of the madule glass shall be avoided. The appearance caused by dead weight or other loads
shall not be considered as defects and shall not be within the scope of warenty. T8 ERT B IE S5, TR
Tt EIHE TR e 0% th S b ESHR TR ST WA i, HlGH M BB TRE FFHRY. Mafik
JCRERLAT Sl e A IR, U BRSO RN

E. Mounting with Clamps apply to Frameless Double-glass and Frameless Bifacial double-glass H F

oA 0 T HE L DU £ e R de oy =

ZNSHINE SOLAR has tested its modules with 2 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, 1E {5 A B £E M & a0l 09 4 ) o AL JEHI RS . SRR T EPDM 625§ Y 4R 08 H % 4
ol LT Ma e e L,

Use at least 4 clamps to attach modules o the mounting ralls. 2 {44 35 R4 BB 5 e .,

For frameless PV module, the clamp must maintain an overlap of 15 mm at maximum with the madule. A HE

HAEMERERS A EFAET 1S omAT RS,

The clamps shall not to be out the edge of the module under any circumstances. Be sure to avoid

shadowing effects on the solar cells from the module clamps. {EE§IE F & H 8BS Fibs, % oR85m
- 283 144 %3 Document No.: QES/ZX-RD-111025G
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Whan choosing this type of clamp-mounting method, use at least fo
nlamps should be attached two each on the long sides of the module. Depand

shaﬂad ZNSHINE ::Iaq'rq:rs Era rai::urnrnandad for the Bifacial double-glass. =9

i P E RN R, ST e SRR ER, AN E AT SRR
s Rl i iR, WA AEYEWECEN Y, RAISSTRAAE AT ER, kiR
B A S L I P I 4 s v A B I

Mo ule
=83

Tast Load
R A

Clamp
Length
®RKE

Mounting Direction
g1

Langth=1800mm

V] $E AT <2400Pa
IF i 7 =5400Pa

Uplift load =2400Pa
Down fonca load s5400Pa

1800 < Length=2100mm

(i 0k =2400Pa
IE= 1 ey =2400Pa

Liplift load =2400Pa
Down force load <2400Pz

150mm

thJiT

1WeL=AZ1/4L; L=Module length

Length=1800mm

14 E i <2400Pa
IEE 3 =2400Pa

Liphtt load £2400Fa
Down force ioad =2400Fa

150mm

_— =

1/5L<A<t/4L;: L=Module length

Length<2100mm

1 0 3L =2400Pa
1 [ H i =5400Pa

LIphMt loed £2400P2
Down force load =5400Pa

160mm

-2 #5485 Document No.:
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1 | I
A ‘ . T T A
L

115LsA=114L: L=Module langth

i |- =
i Hi 4 <2400Pa
(E A% 4F =2400Pa
Lengih=2100mm 150mim
L plift load SZ2400Pa - = . . - 4
Cown forca load =2400Fa _—T |
iy A

TELEASTML: L=Module length

*"NOTES:

The above-described distances are from the module edge to the middle of the clamp. &35 51 8% M8 PR
o FUUEFLop Lo i

Meed two or more support rails belew the PV module to ensure the mechanical load. 1§ F 7 75 085 ) 0
L E R, LR AT R T,

The load is an empirical value of a standard module based on a standard installation made, and the specific
Information shall be consulted by ZNSHINE SOLAR. A7 i BLi Yobadh i fF 86 T A5 vt o) F 9 &880 0, HLIk4n

B E-l.l EE'FI:‘I:}IL rE-u
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Remowva the bottom connactor parte.
B P&

STEP 2: Install the &l
Put the clamp balis info the
installation holes, and then tighian
tha nuis. Maintain the distance
between two clamps usad to install
the PV modules about 1m,
PR AT AR, EER, &
FRHE sh e i T s AL M ¢ HIRT &
Ertm? .

EE 3= Install the P

ingert the PV module inlo the
clamp, and make sure the module
edge ouch to the EFDM closely
and than tighien tha nut with
uniform torque values using a q
qualfied torque wrench. Ensure
tha madula is firmly secured.

SR A b, RO A
EPDM. 7R RIEH T2 EF
.

*NOTES:

Other mounting configurations can be used. Howaver, falure fo comply with the above recommendations
will result in 8 lowering of the load handling capabilities below the empirical value, and product fallure 85 & result
of an overipad situation will not be covered by the ZNSHINE SOLAR wamanty, fJLUER LB CRAH (B8
R SR HEEE R TSN, AdnEiiR kS eRE R,
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5.5.2. ELECTRICAL INSTALLATION 535 %%

1. Cable layout &2 A |

R

| Controlled Copy

The recommended vertical installation connection methods for module with
axtension cabls is required). JEFFBERERL 7R E0 F T E R L)

Fig. 5-5 Split J-Box at module side position for vertical direction
BR5-5 A7 o 9 B R

HL .j_gn:rrn?_‘ﬂ

Fig. 5-6 Split J-Box at module middle position for vertical direction

His-6 SRAEPHMERERT A
e O =
e e N o S
R T e s :
ol ) |

il
&
5
=

| l ) i I

Fig. 5-7 Split J-Box at module middle positicn for horizontal direction
57 BEAETANATFRERR

Precautions: To minimize risk in the event of an indirect lightning strike, avoid forming loops when
dasigning the system. In order to avoid bad or damaged connection of the cable and connector, the cable and
junclian box caused by human factors, affecting the elecirical safety or service life of the product, it is
recommended that the force applied belween the cable and connector, cable and junction box shall not be
greater than GON during the installaticn, dismantiing, maintenance and any othar related process of the Praduct
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2. Electrical Connection 3=

The Direct Current (DC) ganarated by the PV system can be convertad to Alternating Current (AC) and
connected to the public power grid. Different reglons may have different policies, laws and regulations to
sfipulate the instzllaion and grid-connection requirements of PV systems. Therefore, during tha design,
instaliation and grid-connection of PV sysiem, please comply with the local policies, lews and regulations, K&
A PLA v AT LU I R i, R A3 chRNE . R R ATRER F Bl R AR R e e R R
e e R S, MR AL IR B AT . SRR ST S B T LR

PY modules can obfain different current and wvoltage outpuis through series connection and paralbal
connection. Read this installation manual carafully before electrical connection and installation, Please design
and connect accarding bo the current and voltage required by customers. JE (R #H a3 SR R PR ECe e 48 JralaT
PLEE S A Ak A TR L, TR SR MR LR, T ENE R RN A . IR P AR A it
RIep [ 4T i L,

Before connecting, ensure that the connector Is dry and clean and that the nut of the connector is tight. If
the connector is wet, contaminated, or cormoded, do not connect tha connector, Whan the connactor is not
connected positively or negatively, the connector is not waterproof AT IR SRR R A TH, 6 R R
Wl R AT RERS, WiERELEE. kol HmniE, 3R, EIEREEIENEIEN. HER
B RA R AIIRER.

Diffarent types of modules cannot be connacted In series. Modules connected in series should ensure the
consistency of their current [For the rest of modules with different current classes, the modules with adjacent
currant class can be Installed in one givan string.}. The voltage of the module string should not exceed the
allowable system voltage value, which can ba found on the nameptate or datasheet of the module. 4+ [S2E 14 1Y
R AREEE—E, PEF-ENEAG-AEEELREN —E (eTFREN AREH s EaErt. |
e B T e el — iR A, ) . LR R YRR AR AR R U OB M R A A RN, i I VT L) fESR 1
Fra R o LR H LR

Tne standard copper cables applied in ZNSHINE S0LAR modules are UV resistant and with 8 cross-
sactional area of 24 mm?® (12 AWG). All other cables used to connect the DC system should have a similar (or
bettar) specification. [F{E Bl (R PF A & B zdmm® HEF SR E SR al. B THEaERaSMAHE
Hefih bty HE AR () HIRR.

The maximum number of modules in series depands on the system design, the type of convartar used and
the environmental conditions. In general, the maximum number (N} of PV modules in series can be caiculated
by dividing the maximum system voltage by the open circuit voltage of the relevant sclar PV medules. When
designing the solar PV system, it is necessary to take into account the characteristic that the voltage of the solar
P\ modula changes with the temperature. Cansidaring the voltage increase caused by temperature drop in
gxirerne anvircnment In winter, the meximum saries connection number of salar PV modules can be caloulated
by the following formuta. 8 IGEEE 15 B JCM B LT B ikit. FTH RSB EEE NIRRT, A¥WRT. &f
kot s B AR PSR (N T Ll A S K v R T e A DR (R R e L A R B A
(R PE i R AR A R, R ERRE AR EEN YR EEL NS YEFLTFER
BRI TR A TR R R IR, B IR HL PR A R T LR R LT A

-3- r 6 5 Document No.: QESIZX-RD-11025G



- INSHINES LA 2 B ol

18 5 F b el A M - e
The number of maximum solar PY modules in zenes

AR AR — i L 18 e b

The open circuit voltage of each module (see product iabel or datasheat)
STC F M FHIPFS TR (Al bl 4 8 PEahs 5 w4

Temperature coefficient of open circuit voltage of the modyle {refer to
P datasheet)

AP IR TR R R4 AT A )
The lowest ambiant temparature at installation zite
HFL 141 4 e e ) O OO B AR T

Ve

Thin

The number of modules that can be connected shall be datermined by a qualfied institution or person in
accordance with the design specifications of the photovoltaic system and the local slectrical design
specifications. The calculation formula recommended by ZNSHINE SOLAR shall be for reference only. F AT ik
MRS AR, MR e R HE . B, R E B A LG A R RE, FE
AR A R R,

If the modules are aliowed fo be Installed in paraliel 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 tofal cument |s equal to the sum of individual
currants, each module (or series string of modules =0 connectad) shall be provided with the maximum seres
fuse as specified. The recommended number of modules in parallel & only one, The modules’ electrical
performance in a system is the same. When connectad in series, all modules must have the same amparaga.
When connected in parallel, the modules must all have the same vollage. Connect the quantity of modules that
match the voltaga specifications of the devices used |n the system. The modules must not be connaciad
together fo create a voitage that s higher than the permitted system valtage. w50 it S8 fF B <38, W5 -84
fH(ER S IR L A o de B e R (MR b P Wk SRR, & IR PE AT LU, AT
o AL 2 A e e T P o 0 A A R R (R A, RO B R R T HtF R
AR R . R, FTHA AN R R, SRR, Nt FRE RS,
AR LI 0 RO B R B R A R 0 ol R R R ATCNE. SE PR R el ER TR RS
3

Product can be imeparably damaged if an array string is connected In reverse polarity o another, Always
verify the voltage and polanity of gach individual string before making a parallel connection. If you measure a
reversed polarity or a differance of more than 10V between strings then check the string configuration before
meking the connection. Q1% — 4 EE il LUK R BPESESEE R0 — -, S o= 800 el T 00 1 004 EE . TRiEiT e
. W S A A UM TR . o R L e i R (R0, WL CEAE T B AR 2 W
f AT AL

Before wiring the module, ensure that the contact points are corrosion resistant, clean, and dry; If a string of
maodules is reversad, imaparable damage can be caused. FEHFFH AL BT, WA RGN S LR IE D, SR
Ay IS —rlfrd E MM R, TTHE Sl EiE SR .

During fiedd wiring, only single-wire phofovoltaic special copper cables with minimem termnperatura
3 -3 fHM S Document No.: QESIZX-RD-II025G
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rasistance of B0 T, sunlight resistance {UV) and cross-sectional erea of no lassthan 4mm?

each- cable-All.other cables'used 10 connect the direct currenl system shall have similar (or higher)
specifications, and should have the suitable insulation ability which can suffer the possible maximum system Ve
(a= defined In TUV 2PFG1169 or ENS0618 (H1Z2222-K)) or 62830 IEC 131 1xdmm? ZNSHINE SOLAR requires
gll cables and electrical connactions fo comply with the elecirical regulations of the countries where the PW
gystem I instafled. IRMEHEERA], HAE{W R EHTAIRO0T . WBEN CRIRELY . WRBLEER L T ammair 8 8L A (K
G S e A R, R A fE RS~ Tm, e MRS 8 IR R e 3mm., ERIRERE W ek S R
4t HE AR A AP MR ML AO IR R T A P - R e R RS, ARG TE R4 —EmmaA ) LR F R s,
W AR S T R . R T ERER RSO TR R (ECERT) Bl R
B M R AR LR Rl R & R REE AR LR (I TUV 2PfG11688 8L F ENS061E (HAZ2Z2-6) gl
B2930 1EC 131 Txd4mm® fiHE) o IE A R B AR AT 4 S ey S0 7 o i o R St i Vet 35 DM e 0t W)
.

Linder normal conditions, a PY module = bkely to experence conditions that produce higher current and/or
voltage than reported at standard test conditions. Accordingly, the values of ls. and Vo . marked on this PV
module should be multiplied by a factor of 1.25 at least whan determining module vollage ratings, eonductor
currant ratings, and size of controls (e.g. inverter) connectad to the PV output, EERHR F. HFTE&SE T
*E e RrAE T 1 T Y R T AR R S P RO L R R T o T L R P P
R EB R, SR R Rl MV R IR R 1L 1. 258 R 8

When selecting a2 cable, the minimum current-carrying capacity of the cable can be calcutated by the
following formuta. (i 8 bR, o000 B R S IR T LU 3 ol it - 4 AR B,

Minimum current-carrying capacity of the cable =1.25% "Ny

i R AL =125 "N,

st short-cireuit current of PV modude (unit; A)

boz SEAREH PRAYIERE LN (L AD

Nq: the number of modules in paraliel or module strings

Np: IR O P SR el F 20 1 2 i

To ensure proper system operation the correct cable commection polarty should be ohserved when
connecting the modules to each other or fo a load, such as inverer, a baltery eic If modules were not
connecled carectly, the bypass diodes could be destroved. A TR EFEr, sl ang o
WA . Arilin) B, REEECRR SRR TR . DL MR S . SR T TR i B

Belore connecting the module, please make sure using the conpector approved by ZNSHINE S0LAR.
Otherwisa, ZNSHINE SOLAR does not responsible for any potential defects or risks. When conducting electrical
connection of the modules, pleass use diagonal gliers to cut the cable fie. When cutting the te, be careful not 1o
acratch the cables or the backside of the module, According o the alactrical requirements. The positve and
negaiive connectors should be connected in turn, and confirm thal you hear a “click” to indicate that the
connection is successful. Otharwise, during the operation of the modules, this could lead o electric arc due to
poor cannections and can bum the conneciors. it is not recommended to miterconnect differant types of
conneciors, Pleass pay attention that the unkock method of connectors is different according to local 1aws and
reguiations, BEREAUTN 6 &, B fR (LB IE (B G o LA FT O RE B V48, 75 W6 TE 169 0 b 48 A o 48 117 oy st 38 R 1% A
ERELEY ., AR OB T AL R AR R A0SR . Bl SRR 0] A A R
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B8, AT BEEAY R R B !lllﬁﬂfi'llfltfnfmj = Tl ﬂliﬁﬁ'tﬁ:ﬁ&iﬁﬁ A+ [ B V3 G EE
HE W A Al e ELAR I S 1ﬁr’rﬁﬁﬁﬁﬂ-ﬁrﬂ}FE-aI.E-J:LEi-H‘tHJﬂﬁﬁ-ﬁld
When I'r'-Il.‘.l:ILl'ES are I saries connection, the 8iring voltage is sum of avery i

-.l__._ : i e a8
When modules are in parallel cannection, the current is sum of the individual module as a&mﬁ R,

Modules with different electric performance models cannot be connected in one ﬁ@@%‘mﬁa@w
protection for string due to sultable anti-reverse devices and fuse, do not connect Firsg

connaclar. Do not connect fuse in Combiner Box or string inverter with two or mors strings In parallel ::unn-ﬂ::th:rn
without any anti-reverse devices or function. 238 f B HERE - OO0, &R0 QIEH MF 2 B S ERPTH
e - e, RECRRDY RN M2 B, nBS-8RAE. TSRS M TR TE . ST
IS Bl TR A SR AT LB B AP R F Y TR IS S e B e . S A R R A
BE LA e e R i e CIE o B,

@
Strimg Connection E—} 11 11 |
o e Je| |elle | elle
F 54
¥ ¥ 1
Parallel Connection Ca: el [elge
REEHEL
& &-H—
%B; | | |
~t- Bickirg Diode =S Over Curent Prolection Dovied =02 Canneciar
g iR bR

Fig. 5-8 Series Connection and Parallel Connaection Circuit Diagram
Hi5-B SR, FFRGER B AL

Before the commigsioning and operation of the power station, please check the electrical connection of
modules and strings, making sure all connection polanty i correct and the apan arcuit voltage meets the
requirements of the acceptance criteria. AR W L IFAT, HESEFNERETRBEY, RASRMHBEE
B TF R L T S R R

The number of modules in seres and in parallel shall be designed reasonably acconding to the sysiam
configuration. E MM, HRER, HHEESSETSMiEH.

To clear or tim excess cables and ZNSHINE SOLAR recommends that all cables be away from standing
water and placed in proper pipework for avoiding the accelerated aging dua to UV irradiation. it sk & &0
R F A R T A el R R B B A A I S i Lo SR A T B T (ks

ZNSHINE SOLAR recommends using lightning protaction devices which ars complied with local laws and
eleclrical regulations. 1o 7, A 5l L2 7 IR #F 7 29 Ml ik bl ik 00 5 ok 00 T RS OB TR IREPEE T .

All the above instructions must be followed to meet ZNSHINE SOLAR warranty conditions. SILF |8
U BF Lol 2O {1 o ol i 3 1
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If PV module part by shadow block, which can |aad 1o reverse voliage ﬁﬁ & In
i{:ﬂ'iﬂl’ unafiacted battery string or ather PV modules in the system and cu W will fo p raf
dhe power ioss and heat affected cell. When the PV module ks connected in Qﬂrh'uq, the
‘current.in the.system will fiow directly through the diode, so as to bypass the ule and
minimize the heating degree and power consumption of the PV module. Bypass diodes are nof over-gurrent
protective devices. B HE FFERE - AL a2 B BERHAS, GX 2B B0 R0y KB R el R s ER . R PHEE A (AL
P b B i o T o % o e P o G T i A D R CRATLPE B e B S o AT IR L AN AL o A M R RS B
WA )T . BERRRAREHE P PR WS, RAp ML B RENRTEL, M AR
B i e AR L P RS A A R R TIRE A (L M A RS R AR FERE R, R SRR T S R R
.

Each module has three dicdes. Pleasa do not try to open the junction box {o replace the diods, or even
when the diode problem, please do this work by professionals. 5 EORELTPEAR R P73 T R Y.
W T A T R, SEE R T R R, T e A LR

Please pay atiention to guard against inductive lighting, backflow, and wrong conraction, ik & B8R .
S B RE L R .

4. Grounding it

All module frames and mounting racks must be properly grounded in accordance with the electrical design
and construction specifications, procedures, regulations, and ather special grounding requirements applicable to
the Installation sites. BT fFiiE Sl e & S M SRR S FR O LB OE a0 . NI, R BOC A RS
H R Eaf i

Proper grourding can be achieved by connecting the module framels) and all metalic structural
components together by using a suiteble grounding conductor. The grounding conductors or wires may be
copper, alloy, or any other materials that are In accordance with the local electrical design dnd construction
spacihcations, procedures, and regulations. it is recommendead to use the copper wire (4-14mm® or AWGE 6-12)
as the grounding wire, The signal’® '4' * can be found at tha grounding hola position. The ground wire must alsa
be connected to ground through a suitable ground electrode. The tight connection of all the joint point shoud be
ansured. 8§t (Bl e B s R UE R E RER I e TR R U A e, e B kel
Ml LLR R, SRS oeW RSN R E, MR, ERANER R RN R, N
A—~14mm2 EIER SIS CAWG 6-12) v B ey, HLIEMIEMLL B AT R bR e =, B Al
(ot il i R R MR BT I o LR T S R R R

On a greunding hole with a diameter of @4 mm, use a separate grounding wire and relaled accessores to
connact the aluminum frame of the solar PV module and connect the grounding wire to the ground, The
grounding uses the M4*12Zmm bolts and M4 nuts, star washers and plain washers, this ensures that the modules
are firmly grounded. You can find the comesponding product drawing in module datasheet to know the detailad
number, size and position of the grounding holes, The torque applied to ground fixation 2 4N -m—8N-m. Do not
drill any exira ground holes for convenienca, this will void tha modules warranty. ZMNSHINE SO0LAR
recommends using grounding wires with resistances that are less than 10, LRI EAREN F E NSRS
i0HE |, ffRdmm,  PEAT A B (4 bl R R 1 R T R R 1 L e S A e M R R O
AL NS 2 SE AR R e AC T M 5, BRI IO RN, OB RE W D R R . G LUAE
Sk T A LR R RS R EE, ETRNEMSRERL SR, SRR, BhEEERa AT
AN-m~—8N-m. IWAEESfRihHE RIS E KBTS, ERNAHERERESTE EEhduisits

-3 -3 4 5 Document No.: QES/ZX-RD-1025G



o INSHINE )./

H<10.

if Grounding of Mﬂrﬂtﬂﬁ iH-m:m.lgi*n maournting holes by using serrated wash
requrrement of gmun“t:llng Errangemﬂnt, then tha ground resistance of the wh-c:l :

{L.!'IH*H:IHHIE Mﬁi.'!&ﬁﬁfﬁ“iﬂﬂfﬁﬂ'}iﬁllﬂfulﬂlﬂ!fiﬂr}dﬂul‘ Hﬂtr GRS RES H‘IETEJL‘EE.’EJ'JE
SR, (o T P R A O 1 i
Sealing material =
il menate
/

Al Frame |

\ %, Mounking bracket
'-HE:#
fl_“mh“m;\_iiﬁi
T
Fig. 5-3 Grounding Diagram
50 R E

When grounding, each module can be grounded directly or in series or in paraliel. If you choosa the latter
two options, it is racommended that the maximum number of modules connected in parallel should not exceed

four, and in seres should not exceed eight. f&3ant, ol Cligbe ] fF PIBIEM, T CiZedl M Bbol E R G
. RS %07 sUHR R, EE A I S R PO b, SR N B R B

In addition to use the grounding hole, you can also choose the following grounding ways: B2 T {ERHE 7l %
itirdgeh e, EHETELHER LT A 88 {r i,
1) Grounding by unused mounting holes 1 F] #: ki i e e 1 dE8b
2) Other professional grounding devices JG it Al 4§

3) Ihas no ground holes in PY module’'s metal frames, needs to be grounded through PY double-zpike
grounding gaskets. WAL & MK RiG R, WIREE RO 0k GO bE i 0 - dE e

- o -
x -‘;@ " rf__:_:_._ .Ef_.
e N

Fig. 5-10 Double spine ground gasket and instaliation diagram
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510 AAEREH REETRE

‘Tha eléclrical contact points of all the above grounding methods should
aluminum frame, P\ modulas can be grounded by other grounding devices
The manufacturer's requirements should be followed. 5 & Bl — s i

0 N 5 B MR AR FLAC R A« R 4 1 2 L

apeedp b W E R ArR A, 3 FLf e S DGR a . TR R SR o r’ﬁiﬂﬁﬁ’ﬁhﬁﬁfﬁﬂﬁﬂi
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6. MODULE MAINTENANCE £ ##E5

In ordar fo ensure the long-term using of the installed PV system hm%ﬁ
p&ﬂnnﬂamﬂ of.the modules, the installed PV modules need to be inspectediand re u
the responsibility of the users The inspection and mairtenance of modules
by personnel who have received professional PV system maintenancS TFEmme=s BTETHE
qualifications and authonization. 77 T [ i Ff % S04 . (X G &vaEbE LSRR 4 L& Mi:zﬂrf'rmﬂx et am, &
Bow M A iR FDR I Pl T e A R AP EREITA TS, R PHESNR NP S TS
odb i B SRR U 5 SR TR 2 PR A Rkl

6.1. PANEL VISUAL INSPECTION AND REPLACEMENT {E4F4+ Tl 5 R0 2 5

The madulas ina PV arrey 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 safaty
problems, In the case of a damaged module, replace it with the same type of module. Do not tauch live parts of
cables and connectors. Use appropriate safety equipment (insulated tools, insulating glaves, ato.) when
handling modules. Refer to the appropriate Product Installation Manual for installation and disassembly of
madule. BUE MBI AATEE P AR R THR, Rimiisgae R, mmersl. EH RN, S0 TR ik
FEEFECH R AL S s, A REERR Y. RS RN FLEL. e
W RS i 2R (IR LR, ST | M0 SRR B e i

Check the electrical, grounding and mechanical connections once at least during every B maonths to ensure
they are clean and safe, free from damage or rust. Check that all sting fuses In sach nonfearthed pole are
operating. Check that the mounting parts are tight. Check all cables and make sure thal the connectors are
securely. PV modules frames and bracket should be well mechanically connected. i 86 H E Lt —A
o AL RS, ThiRR e, R, BEG SR R R R T
fFo BT SR TR T e T R S R Y R B e 0, LR
a R,

Check whather there is any foreign body on the suface of the PV modules and whather there is any
shisiding. The vegetation should be cut regularly ta avoid shading and thus affecting the module's parformance.
FPCRA AR RS, RSN, R Wi i, 0 WM A, e R P

Take care to prevent foreign objects such as lawn mowers and rolled up stones from hitting the surface of
modules that would cause the damage of glass or modules. 3 %56 b 810 81 22 Ranat T 75 a0 4 27
TR B MR

When repairing PY modules, cover the surface of PV modules with opagque materal fo prevent electric
shock. Exposure of PV modules to sunlight will generate high voltages, this is dangerous. Please pay altention
to safety when maintenance and it must be done by professionals, V528 A B i 66 81 FFwE % B A8 Bt B L0
fERFRER AL R LA Tt . KIEEAREAHBERERLET 25 Marm, el she, ik
B e A BT

Wear cul resistant gloves and other personal protective equipment requirad for the particular instafiation,
isolate the impacted amay siring o prevent current flow before attempting to remove the module. Disconnect the
connectors of the affecied module using the related disconnact tool provided by suppliers. Replace the
damagad module with & new functional module of the same type. 774585 % 48T 8 7 BB D18 FEAICRE
4. FEOTEE LR, o T A S LR bR e, O AR A 2 PR L
FREEemeifl fF ik dhds . BRI R 22 MHEILE TSRS EE.

In & system using a battery, blocking diodes are typically placed betwsen the battery and the PV madule
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0 e R L 5% HLPFAERE A0 %’
GRS, R, Feit. FE RESF0GENEEH.

buming. Obsarve the safely precautions listed earlier in this Manual,

U INSHINE: 1

putput to prevent battery discharge at night. {6 8] i &5, BN 480w e T 8 b il e % 8 15 ok 3
Whan the iradiance is no less; than 200Wim?, if the terminal voltag

rated !alye, it llustrates the nqﬂquun of the modules Is not good, (FH %
Comply with maintenance nstructions for all modules used in the F"'-’ Elya-tem. guch as bran!tets,ﬁarglng

rectifiers, inverters, batteries, lightning protection systems, ete. £ HER T KK RETHEHTHEEF. LR, £
Warning: The waming signs on the PV modules must not be lost. Any electrical maintenance must shut

down tha PV system firstly. Improper system maintenanca may cauze fatal dangers such as siecinc shock and
T R e B U RE K TR TR R K R R, T id e R

af il B R R B A AR . R R iR i R A et E TR

6.2. CONNECTOR AND CABLE INSPECTION ZEH: 58 Rl i

It's recommended to implemeant the following preventive maintenance every 5 months: HE 8 /<4 Hidtir -
ok B TR B TR HE B,

1) Check the sealing gels of the [unction bex for any damage. £ BRI 0L, SRR A BELCEEN.

2} Examing 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, £ F UL 4L
. ARSI R, URER, UERYERBRLSEESE. S EFUHE. BEAGE TS
HL&F.

3) Inepect all cables to varify thal connections are tight, the cables are protected from direct sunlight and sitad
away from areas of water collection. £ ¥ RT 7 Ll LAG IE SRR A7 R 8] ¢ 8 S0 cAB0 52 (R OR L) LR JE v i
A .,

4) Check the torqgue of terminal bolts and the general condition of wiring. Also, check that mounting hardware is
properly torqued. Loose connactions will result in damage to the array. & 868 FEREOHLE R & TR
. BV, PP W BEPE AL TR E BT . MR AL R IR .

6.3. CLEANING i

This manual covers the requirements for the cleaning procedures of ZNSHINE SOLAR PV modules.
Prafessional installers should read these guldelines camefully and striclly follow these instructions. Failuse 1o
follow these instructions may result in death, injury, or property damage. Damages induced by inappropriate
cleaning proceduras will void ZNSHINE SOLAR warranty. 48 8] $40 % T B S RO MER R ER. R
H e B de e A RBITa i ik o PR kif, o R M R ki, TSSO ¥l sm
teo BTAE LN RS L SRS, FE o R e .

The power outpul of the module is ralated to the received sunlight. Dust accumulation on the glass suface

of the module will reduce its power gutput and may even cause hot spots, So the surface of PV modules should
be kapt claan. Maintenance work should be performed at least once six months or frequently, The dirt such as

bird droppings, leaves, dust is usually need to be cleaned. #L &0 S SH 0SS B0 WA, KM THE
o B0k BN e i & RECEA PEEr g, RS FIMEE, ATCUERH I REER, TR R EE
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R R RS IR AT W R L . AR B ENAMEES N . e,
Warning: |t should be carmied out by trained personnel. Workers sHby
electnc insulaton gloves and safety shoes. The gloves should withstand DC

trah

tﬁ- _?ﬂr_hmfﬁiﬁlf’ﬁﬁm ZEL ISR A RRT CIEARSRIBE T T:HT'I uiﬂﬂﬁ&g ﬁ-z oo
1 BEiAL fe ey

Improper cleaning activities create risk of damaging the modules and amray components, as well as
Increasing the potential electnc shock hazard. Cracked er broken modules represent an electric shock hazard
due to leakage currents, and the risk of shock is incressed when modules are wet. Before cleaning, thoroughiy
irspact modules for cracks, damage, and loose connections. 10k 1 Sl sl i bL & - S5 B R
Whta s, (il 1l 2o 0 Do et JER . B o R A o ety e M S, 11 FLSEL {2 2 Do) i Bp
bR, W R AT T A N, W, bl B k.

During the daylight, the voltage and current present in the array are sufficiant to cause a fatal eleciric shock,
Clean PV modules when the irradiance is below 200W/m® Bafore cleaning, please make sure that the circuit is
disconnected, otherwise contact with the exposed part of live parts will cause injury. Wear suitable protective
clothing (clothes, insulating gloves, etc.| when cleaning the modules, Do not immerse the module, partially or
totally, in water or any other cleaning selutions. Do not use such as lubricants and organic solvents to clean the
connectors. fEEIR, FEF] {5 TR 0T R b i 2 L 5| e Sl (0 ek ol S0, AT 640 VT 200WImaR B 0 R i
FARE R, BT AT, R RN RAY, e e M S S BRI, BIEDT, MRS
R, BT RN BRI AU R AT B RIR L. S . HELRAS
e .

Use a dry or wet, soft and clean cleaning cloth, sponge, or soft bristied brush 1o gently wipe the modules.
Please make sure that the cleaning tools do not wear ol glass, EPDM, silicon, aluminum alloys or steal. Dat not
use cormosive solvents and do not wipe the PV modules with hard objects. The module must net be subjected to
addiicnal external force. If there is greasy dirt and other substances on tha surlace 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 soivents, including hydrofluorc acid, alkali, acetone. If necessary, use iso-Propyl aleshol {IPA) ar ather
salution according to the safely instructions to clean and ensure that no solution fiows inte tha gap batween tha
edge of the module and the module frame. 15 HEA] T8 SR OU A E0AY TR IERS AN . AEE I 4 000 0 BU 7 s 0t 16
HAERE I, FRBRAMEHE LA, EPDM. 5E. 5o EMA T L. PSR AR T R L A
PSR . ML PRS0 S L SRR T A N T, TR MW THER N HEE: EE
THER A W S B i, AS I, W, UM, WA, nERdE S R RERE (PA) BEH(hA
AETA T FE IR SRR A e R B e 1)

When cheaning the modules, use a soft cloth together with a mild detergent and clean water. Taka cara to
avoid severs tharmal shecks which might damage the madule by cleaning modules with water which make surs
the temperature difference between the water and the madule ig in the range of -5T —10C, For example, do
not use cold water to clean the module when the temperature of it is high during the day, otherwise thare will be
the risk of module damege. i idi 81107 B bl PRS0 37 0S8 A AR R R LR K . S A e O o B
R EST~10T M, Ui S b B m= i 0 T R R AL D I b i . Bt Ande — 75 op 00 45 6L 0F i AT 8 55
(et O o B A ., AR AR R EREEL TR

It is forbidden to clean PV modules under the weather conditions of wind more than 4 grades (in Beaufort
scale}, heavy rain or heavy snow. MRER T4 8 (RS . KEEATRSSHMN Filf i,

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 alactrical shock from occuring, Do not use
steam cleaner. JLIRE TR T, MISERERN. SRS EAMWEMGE, maaiaegn, &
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REE SRS ATI, i b Mk, b A5G B _
The back surface of the module normally does not need to be cleaned b

necessary, avoid the use of any sharp projects that might damage the panetrating
cleaning the back surface of the mmﬁ.llﬁ. take care to avoid penetrating the

cleaning requirements are the &ame:aa the front-side. #1115 5 R ELE W 1~ %€ §E L] :
M, BIRE R HIIEE:“IJ.‘E{‘HH ol IS 6 B — MBIk, NS AT LLEﬁirﬁﬁﬁﬁ
E*JHHEE- Ite‘hﬁrlginllEPkH'ﬂ.lflJrliﬁl:E'-’EHﬂ”ju

Do not scrape or grind stains off surfaces while PV modules are dry, as this can cause minor scratches on
the surface, HLEF TN &L F A 0 0 e S5 75 M L & R 4 . [ A UTET T e 1 .

CLEANING METHODS fE¥: 4%

Method A: Compressed water A7iEA: ERMRAE
Requirement for water quality: A TR
(1) pH:6—8; pH {fi:6—4&
(2) Chloride or salt content: 0 ~3000 mgiL @ {EMEEk s & it: 0~3000 mgiL.
{3) Turbidity: 0—~30 NTUS /2 0-~30 NTU:
{4} Gonductivity: 1500~ 3000 pafermifl ¥ 3. 15003000 psfem,
(5} Total dissolved solids (TDS): <1000 mg/L 2 #F R & (TDS? « =1000 mg'L,
() Water hardness [calcium and magnesium ons): D—40 mo/L KB (SRS T 0 —40mg/L:
(7) Recommend to use soft water to wash &3 TSR -

(R Water pressure on the glass surface of the module must not exceed 700 KPadl FF ea f & Y A % 5l

TOOKPa.

Method B: Comprassad Alr 38 EHTiNE

ZNSHINE SOLAR recommends using this meathod to clean the soft dirt (ke dust) on modules. This
technique can be applied as long as the method is efficient enough to clean the modules considering the on-sita
conditions. 3 TR LAl Cl i) w. EAIURNR AN, RERENRE LS. kAR
B

Method C: Wet cleaning Jr#5C: B

If excessive soiling is present on the module surfaca. a non-conductive brush, sponge, or other mild
agitating method may be used with caution. W1 RHLMF REF I £ 0w, AT b LHh RERTREERE . iFaalh
(F1K M Bl i LA

Please make sure that any cleaning toals are constructed with non-conductive materials to minimize rak of
electric shock and that they are not abrasive to the glass or the aluminum frame. ™ GEATHN G LR BBERHH
Hipk, s BREBE, Hixee T R Emais s i he b,

If grease is present, an environmentally friendly cleaning agent may be used with caution. Do not usa the

alkaline and strong acid solvents. If necessary. use so-Propyl alcohal (IPA) or other solution according to the
safaty inatructions to clean and ensure that no solution flows nto the gap betwean the adge of the module and

the module frame. R f S, BT ERLER —REREGTRER. EETRER A WHEEERN G
F. AT AEE, TREEE S SRR (IPA) B &SRR, SRR A A Y O P
A2 ) g Faf B -

Method D: Cleaning robot #D: SLEE AR
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If & cleaning robot is used for cleaning, the hrush matenal is required 10 be

module damage and power attenuation are not covered I::u_.- ZNSHINE SOLAR shwe
frivn, BREROM IR 2 R E I ). SR e A A ; :
15 B S R R R L AR ok, AR ?Hl’#%iai;rhmﬁﬂﬁlﬂiﬁﬁzﬂ Ll
FEE., EEEEREREEA.

ZNSHINE recommends that the walking speed of the cleaning robot does not exceed 12mymin. iF {5 %14k
B EL AR AT A a1 2mimin.

6.3.1. MODULE INSPECTION AFTER CLEANING ¥ /5 H4:40

1} Ensure that the module under visual inspaction is clean, bright and free of stains;
F O S e . . s
(21 Spot chack to varify whether thers is soot deposit on the module surface:
THEE B B R iR N BT
13} Check to whether there are visible scratches on the surface of the moduie or not:
i 5 £ 0 o L A R
(4) Chack whather there is no man-made cracks on the module surface or not;
SV PRI LA At i R B
L9} Check whether the module support structure is leaning or bent or not;
IR LI S T A 0 (L R
(&) Check whathar the connectors of the module are detached or not;
e o e S PR PR R PR T I R,
L T) After cleaning, fill out the PV madule cleaning record,
i B T T e &,

6.3.2. TROUBLESHOOTING i

if the PV system doss not work properly, please inform your installer immediately, It s recommended o
perform a preventive inspection at least every six months, please don't change any medules of the modules. If
&lectrical or mechanical properties are required for inspection or maintenance, qualified professionals should be
advised 1o avoid any electric shock or loss of life. WECWE, KRBT EETE, Wl Eess, @
WHE A S OMIT— R, TG WA A, R T R A SR L B R b B
'y WS ALFLA VARG, A EE e UG T e AR TR, L% R e R A B
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hp?lndl.a‘.ﬁ + CORROSION-PREVENTION INSTALLATION GUIDE pisii
ol

‘Acgording ta thp mﬂdmma;skacrﬂad in the installation manual of ZNSHINE noldE
g&namlw:rﬂnmst&mﬂam tha instaflation of ZNSHINE modules in the coastal area musi-Hs {

rdance, with this manual H#8 & 8 KTl i H M & 5 SR F il aUE R £ 1§ WMJ {:@hﬁt i
ﬂi b B Lo ey o M S AR A R R AT .

The purpose of this appendix = to approve the installation of modules within the coastal area. The Appendix
sals out the general requirements for ensuring the correct and reliable instaliation of modules in coastal aress.
including but nat limited to the principies of cormosion protection for the modules and assocated installation
systems. The appendix summarizes the key technical requiremants specified by well-known intermational
standards and expiains how these requirements apply 1o photovoltaie systems. 4503 3 5 RS P R
Ry e b e (L, BT T SR RS el R R B TR ST R — ok, AR AT
EA A A T RO METIE R, AR T2 D e AN Y AR A R L R R R R i R R
.

Plaase read this appendix carefully and strictly follow the relevant instructions before installing ZNSHINE
PV modules in coastal areas. Fallure to comply with these guidelinas and other genaral antl-corrosion principles
may result in corosion damage to PV modules and mounting systems and imvalidate the product and
peformance limited warranty. For further inguiries, please contact our technical services depariment or local
agent for more information £ T W IEE AR EREECH, R EERFTEATHAE T, &
ME i uss B0l I ML — TS I N T e S B R AR R S5 R R R S BES K R P N AR
RN ESR. WfE Wy, TSERRIDG]00E AR A an T ER TR AR I e B

The pile-mounted offshore module product requires bracket instaliation, not floating modules, The madules
are installed above the sea level with a certain pile and bracket height, and the installed medules should not
come inta contact with the water surface after high tide HEAE SR B REM " RERS SRR ER. 1 L
ERHf, dod e BEL e R ER TR, BRI 0 T R A AT A
HEHE R #F

Local cenditions strongly influence the salt deposition rate, which is particularly, but not exclisively, dependent
on specific regions and local wind patterns. ZNSHINE Solar reserve the right to modify the above definition in
specific cases. Please contact your local representative to confirm which cafegory your PV systam falls under. *ih
s i B R A R e, FE AL (EREFEN) MR T E R LR R A T R R
e B ch el Bikw LiERL R R A ICRE AR R B e A R R R

In this manual, the term “coastling” means the boundary where the sea meats the land at high tide. £ F fitp
B ol i e O e A L Tl e LR

The “distance to tha coastline” mentioned in thiz manual refers to the shortast distance betwean the PV
module and the coastline. 3 T eb 3 5 A% 55 1 4 0 B 08 R A0 2 o 8 4L Pl Fosil ol Lyihy it o o ) i) 0 I

Please contact our fechnical support department or your local agent for mora information on the mstaliation
of anti-comosion modules. Tk # IE 18 s A IR T e L b {0 B 0 LA TR Y B ok TR b i 4 fn 22

Corrosion resistant components can meet most natural coastal environments, but they are not absolute. i
ML TN K S Mg SR, (B4R .

Tha raliablity of PV modules is closely related to their distance from the coastline. Coastal land areas are
divided according to their distance from the coastline, and ZMSHINE usually divides coastal PV installation types
into 4 different groups, as shown in the following table: R R fFET SEHE S SEM R A AR M R S . Wil L
Hb G B B A B I AT . B Rl R A R R 4 A L. b FRRTR,
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Distance from the coastiine ~ Require
Sl (0 ok

X = 50m Appendix A after confirmation @ 2R BAF(S ¥R r@ﬁﬂ%@ﬁ%&
HigSws
Anti-corrosion modules of ZNSHINE must be used, Installation must
B0<X=100m follow the instructions in Appendix A FETES SR A9 B b E:
LERTRENS A MES.

Anti-corrosion components of ZMSHINE are recommended. You are
100m < X = 1000 m advised to follow the instructions in Appendix A TS ER (SN
PORETRIEE, B SRR ARES.

Follow the instructions in Chapter 5 of this manual iSBEEEHE 5—
RiES,

=100 m

|

A.1 BASIC CORROSION PREVENTION METHODS M kmi bl

(13 Do not scratch or break the corrosion-resistant coating on the modules or mounting sysiems during
ingtallation.. T Elfen, SHIFREM SEEM LRk, B0, 0. EER. S as BmT s,

{2) Do not change the structure of the module, for exampie, drilling holes on the frame of a module. 32 24 % #
fhEsf, HmE R R L.

{3} Process and specifications for all compenents must comply with relevant international anti-corrosion
standards . 5% {9 FE 005 40 PR T 20 800 00 40 BF & 005 DRI Bt I A vl

{4) Maintain the anti-cormosion coafing regulady. 52 W= iR E.

{(3) Modules (glass, junction boxes.and connectors) shall not be exposed to long-term erwvironments containing
sulfur, strong acids, sirong alkalis, ete., which have a risk of corosion to the product, and shall not be
exposed to organic solvents that can destroy the anti-reflection coating of the front glass or the polymer of
the junction box and back plant. $11F (@EE, HRiEa., FEEES) SEENRE T SR, B, EIENIE
o 7 M6 T PR BT B R, L R e T R A T TR A R I R R A B T AR R A i o L

(€) Before instaliation, the connecior is protected by a dust-proof plug. After removing the dust-proof plug, the
connector should be connected Immediately to prevent water vapor mud from entering the erosion of tha

Pin PIN, etc. If it is necessary o further improve the corrosion rasistance, the cold-shrink pipe protection
connector is added after installation. The connecter and cald-shrink pipe are prohibited from under water

use. WHATER AR, BEN LW, WS RE, Bk AR S A P o i & i
— BT R i R R R i RS, SRR EESA R T ER.

(7] When installing cormosion protection Modules, follow all requirements fisted in the installation manual of
ZNSHINE. 42 SERAIRE ] -ef R i 0F 4 0 ot o 3 TR bl 83 ) PR e

A.2 SPECIAL CORROSION PROTECTION METHOD DURING INSTALLATION %% i 5 55 akEr i o i

{1) Use mounting components that contain the same metals or metals with a similar electrochemical potantial. Tha
metal’ s coaling also should be taken into account. There may be a big difference batween the
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A il
alectrachemical potentials of two different coating materials. The potential-diference.betwean.the.support,
fastaning or grounding structure and the metal frame should be lass thani(8 L [ai] b 5
O R R G P . R A A, AR HEH 2

K S R 5 0 S PR M2 95 R <08
(2) Iftha pntanhal duﬂ‘aranr.a axmds 0.6 V, please add insulation layers (e.4 3 55 KE n
“coatings) to isolate the two melals. Insulation gaskets can be made of mica laminates, silicon resin or
fluarinebased materlals. Spacial Insulation coatings like Dacro or OTC can also be applied. &1 T W/EE
HitgHER S ER SRR IR E=06 V., HNGRE (BRI, BikRE) LINRER
Ve - SRR MR R SRR N, SR e AR SR . R P S A B P A BT R B
i E (MERY. OTCHES) &\,
{3) | the ant-cormosion coating is worn due to extemal force, it needs 1o be repaired in tirnesh B 8 W R B

i, &EEEEN.
Module Frame

Muountisg Rail
A.3 GROUNDING CORROSION PROTECTIONHE B REth

ZMNSHINE recommends two special antl-comesion methods to protect the grounding device of the system.

Please refar to the instructions in the table below: (F {5 1 HUIE M &b 40 & St B R R Ta T ik, WWiEH T

Eih -
Items T B Method 5 5EA Method % 3:B
Layer 1 (metal side) 3 — 5 & #) :
epoxy zinc-rich primer W3 5 #IEE
Coating Structure Fluarscarbon vamish (single layer) | Layer 2 (middle layer) 82 (<M )
iR EEcEE onE) fluarecarbon finish paint 9 [

Layer 3 {air side} i =27 M)
fiorocarbon vamish B SRE

Coating Thickness
e P

Layer 1 (metal sde)i#i— = &FHE8): 40 pm
40 pm Layer 2 (middie ayver}fl ~REH{H M AE): 40 pm
Layer 3 {air side) i = (< TM); 40 pym

Coating Irtarval

Foliow the supplier's ganeral requirements whean
painting the three coats. Apply the middle layer
24 hours after painfing layer 1. Paint the air side
J layer & hours fater after painting the middie
layer.it =Rk EN G R0 — R ER. B
~IREEEHE 24 h R E. LEehE
e MR

P |
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complately cover the grounding parts and the join 4
gyslorm. See the image below for more details. The
General Requirements: | (3t least 24 h). ensuring the following conditions: re

—ER temperature T=5" C.lRE T mPE, GIEK R .
(A0 DEROT Ywempt o il frid sk e e OISR L. I 27 R It (£ F
TR (£ 24 h) , (BEETEM: HOEE RHS75%. rﬁﬁ;&rﬁhﬁ’

4
Maintenance Interéals
4 Iy J3] 3 months 3 ™8 5 years 5 F

(1)

(2}

(3

A.4 PRECAUTIONS AND GENERAL SAFETY INFORMATION & SfI— R 40 8

Before installing any modules, contact the appropriateauthorities to obtain any relevant approvals and leam of
ary sita sile, installation, and Inspection requiremems. & WAL Z 0, B RS 008 H T S LU B e
(8, TREX Fikag. SWARENER,

When applying coating materials, workers must follow applicable heaith and safely legislation and apply all
raspeciive preventive and proactive measures described within. B S ER . T8 A 0G0 15 A%
HER R vk, SRR FES R h it i

ZNSHINE Sclar shall not be held rezponsible for damages of any kind, including but not limited to, bodily harm,
injury and damage to property as a result of handiing modules, installing systems, or compliance or non-
compliance with the instructions set forth in this manual §F3TE M HiHR G (EERR TR, B0E.
MHNE. iEfE. GRTF. el B IR, SN (R OUIEN i SRR IR, A SR A T,
e R A T H 0F,  BS ke 008 TE  1F 7 0 o0 i o At o SR rr e
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Appendix B : INSTALLATION GUIDE FOR PV MODULE WITH COMPOSITE FRAME H

SRR

B.1. Mounting with Clamps i35

It Is recommended to use curved clamp or clamp with hook for installa
and thickness of 24mm,\ material (aluminum alloy 5005-T5) installation method is the same as that of alumi
frame, and can be adapied to different manufacturers' press block instaltation diagram, see Figure 1 8 L R S0E
HE He Bt - e 0ty e b ath B w0, B Ko 2= 80mm. I =4mm HIE (8558 6005-T5) wlgh ShihlEEks,
APER AR ES L, EthEaEE LB

(==

-
ar - — —

A —E|
o), ml

m——— "E_-I—-_-'-I_

Figure 1. instailation diagram of special compression block of composite frame
H— E&HEbEEREREEREE

B.2Mounting with bolts &%

B2.1Bolt gasket installation @i &3

The solution replaces the conventional bolt-mounted gaskets with L-shaped gaskets (material: aluminum 6063-
T5, AA1D}. The installation methed after replacing the gasket is the same as that of the aluminum frame %75 8%
HlrrER e e s R L VR )y (R BH @ 6063—TS5. AATD) . EREBERLUENEEFASRUETE

(& £

4 - 15 FpGaske! construction LU ¥ Lpda i Frame and gasket

& &

PV VI HERY i Frame and gashel assembly

Figura 2. Gaskeat inztallation diagram
B TRl
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B2.2 C-type structural component installation CHl 425

I some areas with more stringant load reguirements, 1 is recommended to ihistz
sp-e-clﬁphﬂﬁta!ﬂhnn steps are 85 follows: {258 i B T Yo% 3 i A 4 1 dede
'F:

AL

Figure 3 C-type structural parts and border assembly drawing
B= C Rt i SR E
2) Install the combined C-type structural parts and photovoltaic modules on the support, and the installation

mathod after the combénation is the same as that of the conventianal frame boits S 8L (- 070 ¢ Bek S &
Rl Bl b, A EE N2 B R e e — 3.

Figure 4 Assembly drawing of C-type structural paris
BV G5 - AL

80455 Document No.: QES/ZX-RD-I025G



w INSHINE: 01 27

7. Modify record .
h ]
! Revise Date Wersion Ne. Reviser
- B | A LR
it i g | MATARTAGESZRTOUNGZC. Wk P
00 2H A Tha arigiral docomant norier |5 DESZE-TO-IMO2E. e content has
Fad ke ‘Wdic Wang
ngt baen modded.
- AL Fal et in Englsh and Chinese.
A, ahiueg. ke, il ann @ arhif
1hi] 2090 3 18 5 [ | [ Apply 1o Diouble-glaas ard Bilpcidl double-glass and Frameless double-
rEYigio i Wil Wang glast and Frarmebess bfacal doubis-glass madules
LE& & T8 ) Mecharica! load for 163 PY modules
i i i ncrease cleaning isguinement,
: F B R A5 G % 0! Add mafety cornsideralions dunng aperation
A 0201013 o il ¥k MW (0 P4 Modily ihe Cable lemparaiore tlerance angs
] Wl Wang I
FECCHE i i Modiled claning ireqaercy
L e Sy AL FRGIE2 . M 0meEN . PY modules ae
iy 20311213 o [ | O dinlrsguiskied by Inngih and cowws 18T and Z10mm jeriss
reGiin Wisils Warg WM A N ETREIL AT . A description of tha cleaning
robot in ndded 1o Pa dessting malhad,
Al N 1 e e e il ik prgsilicng,
R ET 22 08.27 E (B IR Y FE e asinl 441 Madily e ouler diamaier ol the gasked,
e iEnn Wels Warg M A SRR Modidy e water quaity regquiromanis for cleaning.
bt W B Add the grounding of Banga nut
- — Sl 1 B i b e B iraadiandion poacmlions,
; a2d 4.0 F 1 v [ Y B R 1 4R e Corrasion Prevenition istallalion Guide
e Mack Tang
tor cosahsd araas
Wir Wi o A B EE I Improver The s isllation precmations.
50 W24 BT G Ht::l: 'f';r'u P e R 5 5 s this instaliafian guide far py ey
with compesile frames
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