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1. INTRODUCTION FOR INSTALLATION MANUAL 223535 Bl 5/ 48

T ETR|

COHUO”Ed QPOQX filiated

This INSTALLATION MANUAL applies to ZNSHINE PV-Tech Co., operate
companies. Each cooperated or affiliated companies includes but not limited to [Zhengxin photoelectric
technology (Sugian) Co., Ltd]. This INSTALLATION MANUAL applies to the installation, maintenance and using
of the single glass solar modules manufactured by ZNSHINE PV-TECH Co., Ltd and its cooperated or affiliated
companies. (hereinafter referred fo as “ZNSHINE SOLAR’). Failure to follow these INSTALLATION MANUAL

could result in personal injury or property damage. A3 Ui 4nE T IEE SR RO R A R4 MEx
B, FEFRREKAREFEEEANRT [EESBRH (EiE) FRARY » AEEHBERTIEE SRR
HHRA R RS EBRBATR (BUFE#R EELE) AFMAKRTIRHEALEN LS. SFAEH. mE
Ay, AR FEA R T EI k.

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

the modules. “&RAMBEIFRFABEA N FE LI HRE, KA TN AT IAEZI TAE. &2 FH ARz
AU 40 58 152 22 A 23 1 B :

The word “module” or “PV module” used in this manual refers to one or more single glass solar modules.
Please keep this manual for future reference. 7=yt &1 4iH i) “HAH” 2 “PVHE” fal0E— N alE NI AR
FHEEALIF. 1 IREE MBI B R B,

1.1. DISCLAIMER %7 H1 B§

1)  ZNSHINE PV-TECH Co., LTD reserves the rights to change this installation manual without prior notice.
Please refer fo our product lists and documents published on our website at: https://www.znshinesolar.com

as these lists are updated on a regular basis. 1E-1i7 % R 4347 IR A TR B 2 8 TAC A A R AR A
AR B RN, A S % E{E JCHIR S, (hitos/Awww.znshinesolar.com) b [{7= RSO kL

2) In the event of any inconsistency among different language versions of this document, the Chinese version
shall prevail. iR 35 B TS AN FIE B BRAG RS — BB, BAp U HE

3) Failure of the customer to follow the requirements outlined in this Manual during the installation of the module
will result in the invalidity of product's limited warranty. % 2 7 22345 4 3 2 F A< 3 B8 AR Ui B 5 o BT ) 1R f S o
#1E, SSBARME R I aE RIEIR AR,

4) ZNSHINE SOLAR is not responsible for any infringement of third party patents or any other rights arising
from the use of solar PV modules. 1% FiI K FH8ESGARA T IE 2 o B = A RAL SR = 4 RIS HAMKCR], 145
AT

5) The information in this manual is based on ZNSHINE SOLAR'’s knowledge and experience and is believed to
be reliable, but such information including product specification (without limitations) and suggestions Do not
constitute a warranty, expresses or implied. A HH{E BE T EGECE BN AR TSR IR,
FEBLFFARANR T U0 8975 i A% 1 X (5 BRI 9C () B WO A M B TR IEZR 3R, T8 MR EkBE 2 (

1.2. LIMITATION OF LIABILITY #4E i

ZNSHINE SOLAR is not responsible for any form of damage, including but not limited to module operation
and system installation error, and personnel injury, hurt, and property loss resulting from failure to follow the

instructions in this Manual. 15/ AS TR 055 Uit O3RN AR . R0 ki DL N A Jiid
R B AR SR E . Rk vt

-1- 4% Document No.: QES/ZX-RD-111026D
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2. SAFETY PRECAUTIONS y:é#ﬁfﬁ Jﬁ ?{:i ji

2.1. WARNING %4 Controlled Copy

Before attempting fto install, wire, operate and/or service the module and other electrical equipment, all

instructions should be read and understood. Direct current (DC) is generated when the battery surface of the
module is exposed to direct sunlight or other light sources, and direct contact with the live parts of the module,
such as terminals, may result in death of personnel whether connected to the module or not. Jt#A {3347 235, e

PR AP AT, MDY ELRRATR 2 . A b E E R R AR IR TR, S E s

(DC), TR WEREAM, HiEEMAFFRy, FlnEsm 75, BTaSSARGT.

2.2. GENERAL SAFETY i@ %4

ZNSHINE SOLAR modules are designed to meet the requirements of IEC 61215 and IEC 61730, application

class A. Modules rated for use in this application class may be used in system operating at greater than 50V DC
or 240W, where general contact access is anticipated. Modules qualified for safety through IEC 61730-1 and IEC
61730-2 and within this application class are considered to meet the requirements for safety class Il equipment.
TEAE AL B LA B 7 [ BRIECE1215R1IEC61730bRHE, SERIFSHIFH A%, AT T AN S A
FH50VE240W LA LRI Z# 50, F+ A MFEIL TIEC61730-1HIIEC61730-2 FiFl4Y, WL LS IZEMER,

1)

2)

3)

4)

S

6)

7)

5)

9)

10)

11)

12)

All installation work must comply with the local codes and the relevant intermational electrical standards. Fi 5
B 22 365 T A 6 20158 A 8 51 25 M VR IR B2 ) [ B v bR

ZNSHINE SOLAR recommends that PV module installation is conducted by personnel who have been
professionally trained in PV system installation. Operation by personnel who are not familiar with the relevant
safety procedures will be very dangerous. & H#2id Yafk R d \EFN RN Rk T %25 .. AR MH
R AR N R B SR Rl .

Do not allow unauthorized persons to access the installation area or module storage area. A~ fUVF A4 1R
N AR 2 X RE G A 0 (X 3.

Protective clothing (non-slip gloves, clothes, etc.) must be womn during installation to prevent direct contact

with 30V DC or greater, and to protect hands from sharp edges. 14 15 LHIFHiEE (HEFEE. TIERY
DBk G 22 5 A\ 51 5 SOVELT B T i o [ B ek, [RIA B e 7E R P F H B B A R RIL S 5 m.

Prior to installation, remove all metallic jewelry to prevent accidental exposure to live circuits. 235 E A2,

W@y, DB, SIEAMmbEe.

When installing modules in light rain, morning dew, take appropriate measures to prevent water ingress into

the connectors, f. e. using connector endcaps RN RERSZEAMN, 75RIUE LM i 4K
HERERR.

Use electrically insulated tools to reduce the risk of electric shock. 15 {# F 4t T B DB I fir e [ JKUEe
Do not use or install broken modules. A~E-{di i ul 2224 S5 (444

External or artificially concentrated sunfight shall not be directed onto the front or back face of the PV module.

ShERE N BRI B D6 AN S B B AR B IR TR S TS T .

Do not contact module surface if the front or rear glass is broken. This may cause electric shock. TS7E %Ki
B B AR BT AR A5 (1 1 00 S A 4 A 1) R T SO AE AT B 4 5 A R

Do not attempt to repair, disassemble, move any part of the PV module. The module does not contain any
reusable parts. TEREIEE , JeRBFERNIE b AT 2, PEA TR F AT 2 00R Ttk

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

DA AT VAT AN S N A3 f el T PR AL
' -2- w4 B Document No.: QES/ZX-RD-111026D
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2.3. HANDLING SAFETY #{E%4
__Controlled CoRy

v R s ol R

1) Do not stand, walk on or lean on the module directly. %11:1'14% (i (L4 02|

I :

2) Do not damage or scratch the front or backside surfaces of the module. 1%/~ BE47 ¥R BRI G 4L (BT 5 16

3) Do not drag, scratch, bend the output cable with force or with too tight connection. The insulation of output
cable can break and may result in electricity leakage or shock. AN E itk . $If5. F A2 i & 2ol 1
B4, NG R 2B R R sl B

4) If there is an open fire, please extinguish it with a dry powder extinguisher after disconnecting the power
supply, cannot use liquid such as water to extinguish the fire. Un4 8] KiEERKTF EE{F’ JEH FJ{%‘K KEFHK, )f\
A K ERAE N K.

5) Do not install or handle modules when they are wet or during periods of high wind. &N E7E#EEH K KA
1) e S A A 14 ]

6) At the installation site, take care to keep modules and in particular their electrical contacts, clean and dry
before installation. If connector cables are left in damp conditions then the contacts may corrode. Any module
with corroded contacts should not be used. 7435315, BB R THNEES TR, EE LT
R AR E AR, W, AR A R ER A B R E A

7) Please Do not loosen, unscrew or peel the PV module bolts and frame glue. This may lead to a reduction of
the module’s load rating and potential damage from a fall. WEAREMEN. 7 5. FE, SR MR B LHE
R, B aeREAMEM T, EEEE.

8) Do not drop PV modules or allow objects to fall down on the PV modules. &A1 P4 B i 404 sl 4 14 B 1
AL,

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

BRSO T A F B M . R RO R, TIURART S RSk,
10) Do not discard the modules at will; special recycling is required. £ 1F4H#FFE & FE 3, FEE]]|bgL.

3. UNLOAD/TRANSPROTATION/STORAGE 1. 2¥iffF6E

Precautions and general safety rules:
Ta B 48 s A0 E FH 22 4 -

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

connector endcaps. N 2H (il £ 7E 15 H Il X3, Wﬁﬁﬁ?ﬂtﬂli‘aﬁﬁ 0 G AR R FR E MR R O
T, behnfE R I E .

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. 4+ 7E &35 4l B AERE 1 AL 46 Y,
TR I AR AE L. R PRI 03E . FTFF. B R d Ot .

3) Before installation, ensure that all modules and electrical contacts are clean and dry. 3531, s R 4l{}:

IR 1 P i IR by d:
=3- g Document No.: QES/ZX-RD-111026D
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4) Unpacking must be carried out by two or more persons at the same timel § uLJ ﬁ f?,nz'\ i?{ 20 i) | N

RSy Ee

5) Handling the modules requires two or more people with nonslip gloves an t@t@ha[tfis Ml&l 61\\ vi’ ~ul
HLmA”mf¥%ﬂﬁﬂ?fFﬁﬁ%

6) Do not lift modules by their wires or junction box. 3% 1t fi ik 40 i) 5 48 sl £ AR WGE A 1.

7) Do not handle the modules over-head or stack the modules. A5 1L Sk TRAEE#E, BB H I,

8) Do not place excessive loads on the module or twist the module. 5 1E7E A b Iniek B2 (0 &5 17 s 40 il 281

9) Do not drop or place objects (such as tools) on the modules. 2% & sl HER & (N2 TR fEAME L.

10) Do not put the modules in a place that is not supported or stable. 25 14 -8 T 96 BIES & O N etinEe S -]
To |

11) Do not allow the modules to come in contact with sharp-pointed objectives to prevent them from scratches,
avoiding a direct impact on the safety of modules. Z51L4A (S B, LABTRIM, % B mdl (k1Y &
b, |

12) Do not expose the modules and its connectors to any chemical substance (e.g. oil, lubricant, pesticide, efc.).
AERBAMEERESEOREEMEYRT (kw, BER, JRAE .

13) Before the secondary transportation vehicle is started, it should be bundled with net ropes. The rope should
be fastened to prevent damage to the modules during the transportation. The speed of the vehicle carrying
the modules should be <5 km/h. £ ZfZ B BNRT, RORAMEAIESE, @ENARE, SHAMEEgE L
R A REIE AR : RS H M R 4RAT IR B E <5 BN

14) In any circumstances, for vertical landscape packages, it shall not be stacked more than two layers; for
vertical portrait packages, stacking is not allowed. Example for vertical landscape package and vertical
portrait package is shown as follows: {TATIHH T, BH'RHEHENHSBIL2E, KHBHEEALRTFHES.

RS EAER) MKEBHeEs (ra%) #EXnT:

= 99

p

# |
4 b & ST ——

Vertical landscape package Vertical portrait package .
(short-side vertically placed) (long-side vertically placed) Right Examples

R AL (B4R K% gy de OLAEED LT 4

-4- SeigaS Document No.: QES/ZX-RD-111026D
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3.1. MAKERS ON OUTER PACKAGING fL3#57R 18 % % % i j:

3.1.1. Need both hands to handle it carefully. 3.1.2. Uninstalled inedules\i/st beckept(dy) noy
i BTN A expose to rain or moisture '

FRAE R R AR ML PR iR Y el 52

| 3.1.3. Modules in carton are fragile, which must be ~3.1.4. The packaging must be transported upright.
handled with care. %5 PEIE S B F A |

ARV A B A b, SEER RN R
T

|/

3.1.5. Do not step on the package and module. 3.1.6. Modules shall be stacked as required, not
20 7E 65 A AN 2H 4 TR B exceeding the maximum number of layers printed on

the outer packaging. (no more than two layers).
M B ISR 20 185 A EL A A _E ENRIBR 10 B e E HUR
w (R ZHEIE2E)

A& 2
=3

3.1.7. One module shall be handled by at least two persons together. Modules are placed vertically.
—RBHEDFER2ABNRE, AEHREENE

=5 AI%i'; Document No.: QES/ZX-RD-111026D
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3.2. UNLOADING WARNNING &I ¥ & H I % X ﬁj ji

_ Cantrallad Ao,

3.2.1. When crane is used to unload the modules. please choose and uselspecialized ‘tbb?ﬁd-’ac‘ebk?&a’dﬁcg the
weight and size of the module. Before lifting, check whether the tray and thmmﬁ'a’ﬁd'whemer
the hoisting ropes are strong and firm. Please adjust the position of the sling to keep the modules steady. To
ensure the safety of the module, wooden sticks, boards or other fixtures of the same width as the outer packing
cases should be used on the upper part of the box to prevent the sling from squeezing the pallet and damaging
the modules. When placing the modules, do not fower the packing box too quickly. Two people shall support at
the two sides of the righting carton gently to place it on a flat ground. For vertical landscape packages, do not
lift up more than FOUR pallets of modules at once; for vertical portrait packages, do not lift up more than
TWO pallet of modules at once. Do not unload modules under the weather conditions of wind more than
6 class (in Beaufort scale), heavy rain or heavy snow.

FRMEETE, BERTHLE, REMEREAGESMRTEARSR AMNRETE. RENNRIAEE
MFEFARAHBRIMEMENRBRERELEE. £/, DEMEEENHCERSOAGELTR, NEOEHNTN
EHEEMARAEEMARRNEMEELRE, HERTHEOEE, SBASMES. B ERR, RNEZImn
Er, PIA— A —RIEREREMETEME E. SR - RKIERLZ AT REAGTHEY, TR KEEE
M. PREERARNT6HR (HREAL) . KWRAKENSEEMET RERREME.

070

3.2.2. Use a forklift to remove the module pallets from | 3.2.3. Put the modules on level ground.

the truck. BREME T KEE L.,
BFERAYESEENSEE TR,

'=..“ '

S T—

3.2.4. Do not stack the modules at the project site. 3.2.5. Store the module in a dry and ventilated place.

SRILTEIR B AR B, BEMRETEENT L.

a I

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

ERERmETAN, HIEHEE.,

-6- w4 Y Document No.: QES/ZX-RD-111026D
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3.3. SECONDARY TRANSPORT AND WARNING iRk Kix B H

oo

S |

SR

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

NMRBAHFBREEHEIREEE, BAERRREE.

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

BESMNARTINBEHE. BE. SEEHTES.
EiEmdiET: BHaEEEEEERTEAL, BiIR
EALBR. EERFEERN, B2 2RBINEEH.

(1=

(AREE 7941
I
___TETTTiFi .Jizﬂz;}@
I L T - o)
= Al r‘;’_,_'_- gt

e

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

MBIMFTIE, Rl 1 Eih.

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

FIE=8E, DSESHRBASEERLE.

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

RIEREFEEN.

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

RILBABEH,

REALFEA A s S A W AR B X .

3.3.7. Do not aflow pallets to exceed the loading area of the transport vehicle.

-7 w45 Document No.: QES/ZX-RD-111026D
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2)

3)

4)

5)

INSHINE o :, _,‘
3.4, STORAGE 77/ | Qfm j :
| VK

Do not remove the original packaging if the module requires long-distance transport or long-term storage. [l
LR KRB A, R BRI % | ontroiled Copy
Do not expose the modules to rain or moisture. Store the finished product in a well ventilated, waterproof, dry
and smooth place. Z5 1N ELE TH], WHIFQENBGHE TER. BIM. TR T BT .

Do not stack modules maore than 2 layers for vertical landscape packages. Do not stack modules more than 1

layer for vertical portrait packages. (moisture<<85%RH, temperature range from -40°C to + 50 °C) i\t %
AR L HERN2E, UROEHAGREZHIEIE. (BE<85%RH; E: -40°C~+50°C)

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 coilapse of the modules caused by'
moisture in the packaging. E|T0H M4 (R /223, A8 BFEARKMENERSE S, WENE% 2 S84l

HEEdR. BRSNS, EECBAREIE.

For long-term storage, it is recommended to store the modules in a standard warehouse with requiar
inspection, and under confirming of your personal safety, reinforce the package in a timely manner if any

anomalies are found. HF& IR VFEEIMERES, SR, —HRMMHAFFEIEERIEAGZS

fEL T R B [ b2

If you need to store the modules in the project site, do not choose soff ground and the ground that is easy to

collapse, should choose a hard ground or a higher ground with flat surface fo ensure the module packages

not collapsing and tilting for long-term storage. /% ) 17 42 255 JE S8 (7R B BE U AAE iU Al @ KA i fR 17

WM R . WRTECDHMAAEENE, 2HIEFENE,. B 5 BT, S0 5T ok 35 8 m it

X T8, (R IR RCR B st

Do not allow unauthorized persons to access the module storage area. %% b A ¥R A 518 A7 X35
Do not leave modules unsupported or unsecured. % 11 41 {4 & T W) 48 S48 SR [8 2 19 F .

The modules should be centrally stored with pallet specing within 10cm. HAF R EEPER, EUUREFEA ]
FRTE10cmZ A -

4. UNPACKING SAFETY #{Ffa&4

For unpacking outdoors, it is prohibited to operate in rainy conditions. Because the carton will become soft
and damaged after it gets wet in the rain. The stacked PV modules (hereinafter referred to as "modules”) may

tip over, which may cause damage or injury to personnel. 7£ VSRR, 22 IFER TR, F9S SRS
LMK E I, AR B EAE RS KRR, WEN SE AR L RN R55E .

For a windy site, it is necessary to pay special attention to safety. Especially, it is not recommended fo
transport or unpacking the modules in high wind conditions. The unpacked modules must be tied down to

avoid any unwanted movement. £ XEEH T, FTEENGEIHMLAEH, FHIAERRIAE T, EE
o AR B E IX RIS TS M R AR E A . DA SR 020 1 T R 24 7 2B Ak

The work surface is required to be level to ensure that the package can be placed stably, avoiding sliding. 1
Mk Hh T R BRI AL R AR RS K TR E RUAE, B A fiifs].

Wear protective gloves during unpacking to avoid hand iniury and fingerprints on the glass surface. 7,
BT (R FELIBEG 205, FMNMEAS LA BEERIER FF4RE,

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

-8- R4 Y Document No.: QES/ZX-RD-111026D
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the modules to carry the modufe. TEHEANL 024~ I A, AP Bl fu g sk i A0
If all the modules are not taken out after unpacking. the remaining modules hglggl(gégeg%gm@)@@!érd
repackaged to prevent them from tipping. When packaging, please note that the glass side of the botftom

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

be aligned. G FEFRGAMFEUL, MHERRALATFRERS BHRTA, Bk, Tes, &
TREAMGSeER L, KAAAANIEEEHT, R LENAGFEEEM LRE) o BN EESRERE
165

In addition to the above points for attention, consider professional on-site unpacking, exception
handling rules, please refer to ZNshine Solar “Spec. for PV Module Unloading, unpacking and

Secondary Transferring”. F&PL LiEEHTS, ERELEIFHEC. RELBAN, EHSEEELEE Ok
RAME . FE. _IREBHTE) .

-9- rfk4m Y Document No.: QES/ZX-RD-111026D
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INSHINE

5. INSTALLATION %3

ETELA

Controlled Copy

1) ZNSHINE SOLAR modules can be mounted in landscape or portrait orientation, the impact of dirt shading the

2)

3)

4)

5)

6)

solar cells can be minimized by orienfing the product in landscape. Please pay attention that the modules can
only be installed on vertical racking not horizontal racking when customers choose landscape mode. For all
PV modules, ZNSHINE SOLAR does not recommend short side installation. TF{Z Y Ha ik PHEE 444 7T LI i)
B e, SRR ) 22 e 7 2T DS K A% K BH R EB TAR (0 B L R me sk . IR B S e AR T UL 2
B RMEE, EARREIEMHFE AT TR ER. dXIaaeRas, EEaPHEFEL TR,

Correct Installation mode in the long side

Portrait q Landscape a

Wrong Installation mode in the long side

Always wear dry insulation protection equipment: insulated tools, head gear, insulated gloves, safety belt and
safety shoes (with rubber soles). EE TR M. WK TR, Z4E. L4FE. REHBNEL
28 REE) . : .
Make sure flammable gasses are not generated or present near the installation site. &EH{F 22351 ST, A
SR EE A S AT A
Do not install modules under rain, snow or windy conditions. Place disassembled PV modules correctly. &%)
R FERARBOSS T2, R aE bt TS % e,
Keep the PV module packed in the carton until installation. Please install immediately after unpacking. Please
keep the connector dry and clean during installation to avoid the risk of electric shock. Do not perform any
work if the terminals of PV module are wet, until they are dry. <45 HIB i BT IRAL . I 7ETF4R o oL B 223,
CAEERRPERE S TRIE R, ClRrd A K. iSOG R A H R A iR 2R b e ks, BETIRE A
7.
Please take measures to insulate during PV module installation and wiring. 71 AR e A AT 45 #AN), 440
HEAT 225 B 4
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7) Do not touch the junction box and the end of the interconnect cables (connectors) with bare hands during

m.sféf}aﬁ?ﬂ o;_r‘t_i-n?'fj;\.r s‘un!rgzhr reg-ajfctjlf??s fer ﬂ?e F:V To_dt_u"e IS con_nelclt:eq f‘c?‘f‘r rgfs@?ﬁﬁ:ed i on‘n ? system.

ANFAL S M4 DA R4, (R Bl (R (ALl L), 5l A~ %'éﬁlyﬁlﬁ\ﬁ

8) During installation, if PV modules are touched by bare hands, there is a riskiof.scalding or electric_shock. 't
BBALRIY, WML, S L. ontrolled Copy

9) Do not hit or put excessive load on the front or back of PV modules, this may break the cells or cause
microcracks. ANELEAAF Y IET 805 UL EA D AEE TS, XoTRES RN it B G R R

10) Do not unplug the connector if the system circuit is connected to a load. N5 R4 %5 thadEl, HAER
TRk

11) Do not stand on the module glass. There is a risk of injury or electric shock if glass is broken. A~ %S FEHTE I,
DA 5 3 T A B4 a2k il A B BT R A R A R '

12) Do not work alone (always work as a team of 2 or more people). A HTAE (— B2 R E L AL
AT AR

13) Do not damage the back sheet of PV modules when fastening the PV modules to a support with bolts. TEiEiL
B RE A RE B R LRy, AESIFRRAER.

14) Do not drill holes in the frame. It may cause corrosion of the frame or PV modules burst. <48 [ 7F 41141734
HE EEATEETL, AT RES AR IAHE Rt LA SRR

15) Do not damage the surrounding PV modules or mounting structure when replacing a PV module. & ¥ 64k 41
s, ANERINEE R RAF R Z RS .

16) Cables should be fixed in the area not exposed to direct sunlight to prevent cables aging. HL25 M & %€ /£ A 5%
FHOE RIS X S, Bk eigieit.

17) Protective measures must be taken in the process of installation to avoid force extrusion or impact on the
modules. “ZHIF R, LR G2 1F 2RI Ah 0 5 el o

18) The open area should minimize arc coil, which can reduce the risk of induced lightning impact on PV module.
FF ] (1 DX S Ry ok B, Aol o S R R R

19) When installing modules on roof mounted structures, please try to follow the “from top to bottom” and/or “from
left to right” principle, and don’t step on the module. This will damage the module and would be dangerous for
personal safety. T BIPVEZ AR TIAEH, ERESHE N -2 FRECNEBA WMZe RN, EAE
SHEVAM LT E, FAMEESIAAN, Raxt A ZeiEmEi.

20) The design loading of modules have been evaluated by TUV according to [EC61215 with 1.5 fimes safety
factor; The mechanical load bearing is dependent upon the mounting methods used and failure to follow the

instructions of this manual may result in different capabilities to withstand snow and wind loads,; The system
installer must ensure that the installation methods used meet these requirements and any local codes and

regulations. HMifii IEC61215 TUVE LM AT T AT IRAS, LERB.565; HUIMUREIGR T R R 4
Bk, REEEEAVH BRI TR RBUKRZ SRR R RN . RE DR N RDFHRRFTEH 1 2%
FVE R A7 IR L R AT 23 R A R

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

WA AIRER R REHARUBT L BARE (FlINETD -
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5.2. ENVIRONMENT CONDITIONS AND SITE SELECTION 3544 £ L‘Jj(%i@ﬁbﬁﬁ REENTETGOETE

N %‘1‘{ E
ZNSHINE SOLAR module should be installed in the following environmental co *" lﬁl $ 1

B R 228 (R IE 5% P01 T Controlled Copy

Table 5-1 operation condition

261 4B IR A T8

ANO 56 il Lt ,‘-;;Eﬁﬁ;énmml conditons | - Range
Recommended Working temperature
1 -20°C ~+50°C
HEE T ENGRE
é Extreme Working temperature
- ; -40°C ~ +85°C
IR TN RE
Storage temperature
3 . -40°C ~ +50°C
FHERE
Humidity :
4 ; : o <85RH%

Remarks: The working environment temperature is the monthly average maximum temperature and
minimum temperature of the installation site. The mechanical load bearing capacity of the solar PV modules
determined based on the instalfation method. The professional solar PV system installer must be responsible for
calculating the solar PV system machinery when designing the solar PV system load bearing capacity. %i¥: %
AR BRBE IR By e 8 i H - 2 vl iR B A B (IR B o PR R AR 41 BT BB AR S2 A UM R 1o 2 by e 2 7 Kok vk s 114,
TEJER RGBT, HUARERATRE 00T, BT RG22 M6 ok 1 ST AT T

If you are planning to use the PV modules where the water damage (Humidity: >85RH%) may be possible,
please consult with ZNSHINE SOLAR technical support firstly to determine an appropriate installation method, or
to determine whether the installation is possible. W & H-LIE T REH K FR ENH A GEE: >85RHY%) i
SR, H M EE A HEASIFRIA G W LB G IE M R4 7%, alifiE &7 T bLgedk

The modules are certified according to the norm IEC 61215 and others for safe operation in moderate
climates. The operator needs to consider the effect of the high altitude on the operation of the module, when the
modules are installed at high altitude. The maximum altitude allowed for PV Module installation is 2000m. HAF#
YRIEC 61215FRHEM HAMBRHERAT AE, WERMURFMG TL2ET. YAtEERTR, REETESER

TR AAFBAT IR Se R SO VR e K SRR 92000k .

For most places, PV modules should be installed where the sunlight can be maximally acquired throughout
the year. In the Northern Hemisphere, the PV modules should typically face south, and in the Southern
Hemisphere, the PV modules should typically face north. 3+ T KZ ¥ 77, 1E(Z ) KA EEe Rl RZ i 23 7E
SEN RN R AR E 2 OIS g 7. FEdbolerkeds, MMRiriim, EipeRked, AsrEdt.

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

WERA M. BIEE RIS X8, FOyiZ e ik 2 fE KM AR LRI R, RHRA LTS KX
b AR L BRI R . B b UK PREEJE IR RGN E DRI, R KBHE %U\?ﬂﬁi{ﬁ ) 55 i AT
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i e < ’F
!
i

AL SO T, A I s, ;K j‘;
Do not install solar PV modules near fire or flammable materials. Do not mstgﬂ %’3&!‘@
is water soaking, sprinkler or water spray. A~ (134T W]l s Y34 YA bHIE %@)ﬁw édj G\'”' -“}#jif
BRI K R R I K 2 B M T e A KPR RE R
Position the modules to minimize the chances of shading at all times of the day. Try to install modules in a
location where there is rare shading throughout the year. Xt #5347 5E A1 LA & /b HoAE — R b 5 AT i i) B 8 5 1
Bett. REMAGLEE - FhEHIEHRNME.

According to IEC 61701, salt mist corrosion testing of photovoltaic (PV), ZNSHINE SOLAR PV modules can
be installed in corrosive salt areas within proximity of the ocean or sulfurous areas. The module must not be
soaked in the water or in the environment (i.e., fountain, spindrift, etc.) where the module would touch water (pure
water or brine) for a long term. If the modules are placed in an environment of salt fog (i.e., marine environment)
or sulfur (i.e., sulfur sources, volcanoes, elc.), there is a risk of corrosion. It’s not recommended fo install the
modules, when the distance is less than 100m ;| and it's recommended fo install the modules with the anti-salt
function, when the distance is between 100m and 1km. So stainless steel or aluminum materials must be used to
contact the PV modules, and the installation position must be processed with anti-corrosion treatment. When
modules are installed on land less than 1km away from the sea or in an area where the annual rainfall hours /
total annual hours exceed 25%, the connectors are recommended to install waterproof cold shrinkable tubes to
prevent the connector from water inlet and corrosion; Silicone rubber is recommended for the material of cold
shrinkable tube. #%FRIEC 61701 ERFFRIIMR (PV) AAFHERIAIEL REW, AR RMEEA M T %2
SETE AT e B 0 S R e X SR P A S A Bt [X o 2R AN SHIRRTE K P B B 7K (Al K B AR 7K B R 5 o (19 i R
IRIESE). WRAGE T HFENEEETE )EESMEEWE. KLS)RHEEFR, SFBRORK. 4EENT
100m B, ARUCLZEAMF: LEEEE100m~1TkmZ [Bnf, BiZHE LG EE0AG. DIRB A FHNEE
MR SR ek, IF B LA D 5 T 0 A B . MR e B AR BE AN B 1k B i 3t L B EE R Y /)t
BB RIS 25% I XIRIT, JEHEE LRI RBENI KA AT, CADT LRSS B KA i, AR MR B
TR .

Table 5-2 Photovoltaic modulé connector accessories

R5-2 StAREFERARECAF

Procedure ‘ : Method _ Explanatory Chart

L2 ik _ B

After unplugging the phofovoltaic connector, take
either end and cover the cold shrinkable tube to

) the connector in the direction shown on the right. * ~
WOREERBITE, BUEE—k, BAHREERSG

B B R &S b

Slide the cold shrinkable tube over the head of the
® connecting head and expose the head. w

B daE BRSNS, B kAR,

Connect the positive and negative connectors in
® the correct way. \
R ET 7 AU B AR 1 i,
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Move the connection to the middle of the cold
shrinkable tube.

M U AR 0 VAL

Pull the inner ring exposed in the cold shrinkable
tube by hand, rotate and pull it out again and

® again untif the inner ring is completely pulled out.
BFHBEIAEE P EURA B R, Bk
SR, HEEWNRBEEREH.

The cold shrinkable tube has completely cold
® shrinkable seal connectors.

LHE O R T HIEER

According to IEC62716 “Ammonia corrosion testing of photovoltaic (PV) modules”, ZNSHINE SOLAR
modules can be safely installed in ammonia-heavy environments, such as farm, meadow and so on. IEC62716.
“Sefk (PV) AR EEMARIE SRR, EELRRFHEA AT L2 &G R SIS ESBRENT
B,

According to the surrounding environment of the project, use the appropriate protective measures to ensure
the safety of the module installation and reliable. For example, it needs to have around the windproof measures
like design of windbreaks in strong wind area. R0 H #ff) F BIEREE, T 4 3E R 18 i 6 (R 481 2 B 10 300
AR A, WsR X, T T B RS s B KA.

The system design needs to have the lightning protection function, it must pay more attention especially in
the installation ground where are more lightning strike. 2% HEEGFEHINARE, SRR A REHER L ET,
—EEEME. ,

When installing PV modules on a roof, the roof must be covered with a layer of fireproof material applicable to
this class, and adequate ventilation must be ensured between the back of the module and the installation surface.
A safe working area also must be left between the edge of the roof and the external edge of the solar array. *41F
R0 &3 KPHEE AR, ET OO EE RS —ZEN T ZERNET AR, JF B RUEA A4S i 235 m 2 (6 78
STETER, EEAER T L AR PH RE MR F1 A AR 4 2 18] B HY 22 B AR X 4

In the case of residential installations on the ground, modules must be installed following local regulations,

e.g. using fence. MARAETEWHETEMIE I, AN ZARRIEIR JMIAEAT, FlaneihFERADEE,

5.3. TILT ANGLE OF INSTALLATION &R0 8 2235 {0 f

The installation of PV module string should be in the same orientation and the same installation angle.
Different installation directions and installation angles will lead to the mismatches in current and voltage which is
caused by different light absorption of different PV modules, this mismatch will cause the PV system power output
foss. KPARENCARALT Ha (2 BRI ARFE R — 7 L MRl — 223 M. AR 286 07 R R 2 350 & S BUR A A 6 R4
PR SORER SSE AR L ZE R T SRR A AR [ IR AT HLUE ASULES, MR R RS ITROR, G REHH kL.

The largest power will be generated When direct sunlight on sofar PV module. For modules which are
installed on the fixed brackets, the best installation angle should be selected to ensure the maximum power output
can be generated at winter time, if the angle can guarantee enough power output during the winter, it will make
the whole solar PV system in the rest of the year can have enough power output also. *4FH Yt B4 £ A BHAE LR 21

fF Ll sh ek, 1 A0S 22 B 70 B8 S0 4L LA RN AE e DR AL, SE SR 1B 11 22 25 1 £ Ik 4 7 2 TR 1R T
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IR q
a2i e
ik e ||”|IJUJ11 S TP TS (DA E TR L 1§ B BRSSPI ARV R T L JliJlf% g ﬁ ;‘Q $

5RO NI L ULRE {5 AL We sl
xf?’ngg'th gr”e 90@,&3@%

Solar modules are recommended to be installed at an optimized tilt angle to
detailed information on the best installation angle, please refer to-standard solar photovoltaic instalfation guides or
consult a reputable solar installer or systems integrator. Dust building up on the surface of the modules can impair
module performance. ZNSHINE SOLAR recommends installing the modules with a tilt angle of at least 10°,
making it easier for dust to be washed off by rain. Any faults caused by and/or attributable to tilt angle less than 10
degrees are not covered by manufacturer's warranty. It is roughly equal to the latitude of the project site as a rule
of thumb, facing toward the equator. Optimized system designs must incorporate other local requirements. 213 iE
BRI R A e KPR BB A AR B RE B 40 iR . X TR 23 M, S REMEA e E E 2
R R R E S M E W EECBEWAf LR R R R MDD T 10°, XPEAMFE T RN RE AL
B SWRUKATE, WS SRR S RN AT AR E A BUKRE, BRI B UK 8 TR,
HETTRUIL L PRI RE o AR R BN T 10° 51 MBS AR IR AEBIE R I RABTE B PY . — MR K E
FIH BT ATLR RS, TR FRE T M. (BELRRE T2 1% 8 i B LEH IF 4 A e A

Installation inclination refers to the Angle between the module and the ground plane, as shown in Figure 5-1.
THAA R RHECRA M SRR AE, WES-1FR.

Tilt angle

Horizontal

Fig. 5-1 Tilt angle
K51 MM E
Table 5-3 Recommended tilt angle for fixed systems

#5-3 [F 2 R gt T B 23 A

A Hh AT AR R SRR
Latitude Tilt angle
siios o 15°
The same latitude
15° - 25° —] s S
[F] 2z 2 b iy Ab 445
25° . 30° Same latitude +5°
2 AL UL 45
30° ~ 35° Same latitude +10°
AR b e EE+10°
35° ~ 40° ; Same latitude +15°
| 4% M AL 7R s +15°
Same latitude +20°
40°+
e AT Ab £ 1 +20°
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5.4. INSTALLATION REQUIREMENTS FOR BIFACIAL CELLS MODULE % ;@Fy_gﬁg j:

Under the certain installation conditions, the backside of bifacial cells module @ifﬂa!s@ghﬁefét@@epfgc ity
power after receiving the reflected light, which will bring additional power genefatiohgain-to~the power-station

system. A A EMLBFMA T, BEEZIRCFEELSRY, QS8 RGN R B,

The shading on the module surface will affect the power generation much, the module should be installed in
the place where the module cannot be shadowed totally (such as the shadow from building, chimney and tree
etc.), and even the partially shading (such as the dirt, snow and aerial wire etc.) should be avoided. 48 {43 7£ B4

sEEAH (HR) B (Flin, Ed@H. Wik, s, BMERS (H5 B (Flw, Ediessk. 5iE. 5.
B ) Rk .

The generation gain is related to the ground reflectivity, the module installation height to the ground, the array

spacing and the shadow shading to the module backside. % Ff #1435 FHLTE RS 28 . At B en B . 7 [ B A0
R E K.

Generally speaking, the reflectance is various with the different ground (See table 5-4), and this will lead to
different power generation gain. —fRiR, ARG ERA—FER, BRI R B8 HAR.
k54 Fizs.

Table 5-4 reflectivity of different surfaces

FR5-4 A[EHLTE A TR

The ground type Water Grassland Ground Concrete Sand | Snow
g K Hiih -3 TRk With i
Reflectivity range (%)
i 5-12 12-25 20-33 20-40 20-40 80-85
Bt ]

Due to the different ground clearance height will affect the power generation gain, it is recommended to install
the module at a height from 1m to 2m. See Fig. 5-2. /N[5 & 5 B (2 @M XU B 2 R L 08 35, — Rl
GEERENIm~2mib B EiE. mE5-2fR.

R AR
Distance h from
the ground

ki)
4 The ground

. T p et ST PR ) T M A M3

Fig. 5-2 Distance from the earth
EI5-2 XUTH b A 1 22 B
In the system design, besides the ground type and the module installation height fo ground, the proper array
spacing and how to avoid shadow shading on the back need fo be considered too, please consult with the

professional system designer EHEAT RA W, B T HO IO RUA B M B rE DA b, &3 ARE ) [A) FE 5 dn f] 38 4 2
B S T e, i R A B
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o 7 R TP IS P
5.5. INSTALLATION METHOD %3751 | % %@jjﬁ

5.5.1. MECHANICAL INSTALLATION AND WARNING ¥l X EEHR Controlled Copy

PV modules can be installed through bolt method and clamp method. The=medules~-must-be-installed
according to the following examples and recommendations. If a different installation method is desired, please
contact ZNSHINE SOLAR customer service or technical support team for consultation. Improperly mounted
modules maybe damaged. If alternative mounting method is used that has not been approved by ZNSHINE

SOLAR, the modules will not continue to carry a valid warranty. SR (Y [ 5 1 22 3 T DL SR P A 5 R
B e . BB ML AR T ERGIAEET, R TG IEEARAE, HEH ER BRI R
5, IR EGERE, TSR AFSEmERA.

Modules shall not be subjected to wind or snow loads which is exceeding the maximum permissible designed
loads, and shall not be subjected to excessive forces due to the thermal expansion of the support structures. The
selection and design of mounting bracket shall be carried out by professional system engineers after the load
calculation according to the climatic conditions of the installation site. Ensure the installation method and
supporting system of modules is strong enough to withstand all the load conditions. The Installer must provide this
guarantee. The installation supporting system must be tested by the third-party organization with the analysis
ability of Static Mechanical, according to the local national or international standards. %4ttt fE = AR EEFA
N AT RE B R TR AT (RS EG)  EIR ARZ A E SR i A i = A i K 7T .
RS 2 Bt SR 25 A B L R TRRIMHEATEATE, MERX RESOAHATIEFMUOT. PR f 2y S0 5
RY RN IR, (A F a8 A2 BTl TiUE B0 25 1F, REXRZARB LA ERMRNIRIE. ZRERG LM
GBS J1 ROV 0 (00 = 7 SRR T R B RV, SR P 4 ] 5 o o

The modules shall be mounted on continuous rails that extend beneath the modules. If modules are mounted
without continuous rails, the maximum allowable load will be reduced , which needs to be re-evaluated by

ZNSHINE SOLAR. FITHEIR I LHFF 4 e e AH A0 T 7 AEAR A0 FELE 028 b o G SR AR 1 ol 2 3 e W TR 42 ) S SR A L
T RRARVEAKSHD, B EC BT,

Please ensure that the modules with the same color cells to be installed together. e 35t 8, B
FME 6 RAGA M 23—,

A clearance of at least 115mm (recommended) is provided between modules and the surface of the wall or
roof, UL 4R (I TR B2 T0 R 1 2 [8) B A 2220 115mmi) [RI B

The minimum clearance between two adjacent single cell modules must not be less than 10mm. The
minimum clearance between two adjacent bifacial cell modules must not be less than 20mm. If there are special
requirements, please confirm with ZNSHINE SOLAR and install it. WA &R F T e ith 20 4 22 8] A & /)N ] B = 10mm,

P B A0 0T B i 20 (R 2 TR () /N TR B = 20mm. SRR BRE SR, E IR IEEGmN e T 2.

The module frame drain holes cannot be blocked in any situation during installation or use. %% s A$ F 1L 8 1,
HEKFLEEAR TR OL T B A REIE 28 .

Always keep the back of the PV module from coming into contact with foreign bodies or support components,
which may damage the module when it is subjected to mechanical load. THZ AR FFA L A S B B T Pk 3 22
A, AR SEHUME ORI E AT R TR A '

The module frames will warp at low temperature. Avoid the frame receiving the lateral tension and pressure,
causing the frame off or crushing the glass. A{FANEFEARIR T BT,  ROBEGUUHE S 200 17 42 77 F0 % 7,
32 HE M T SR B 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 rsult in galvanic corrosion. IEC 60950-1 standard recommends metal combinations not exceed
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an electrochemical potential difference of 0.6V. L1157 L ASHE T 12 ]% @ EEP’ ”% 1 4
i Iy \L-“L} /f\”UbJ‘ 0 6Y,

I TECO0950- bRl L LU Ty 97 hm L fe
To maximize mounting longevity, ZNSHINE SOLAR strongly recommends%mggoc!ﬂ!%grﬁé}mfo f
(stainless steel) attachment hardware. 3 KFLE R 4 4y, B CREMERBIET CREFD 7T

Secure the module in each mounting location with an M8 bolt and a flat washer, spring washer and nut and
tighten to a torque of 16~20 N.m. The yield strength of bolt and nut should not be less than 450 MPa. The

tightening step is as follows: 1& FAMSIEK: . “FHufE . 3055 B AR R /A AN E B B B E 4, JHFEE16~20
N.m HIHISE . S AR EEN T B R A/ T 450MPa. 47 55 R F s , ‘

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

AR T RIR A BARHAE: 16~20N-m;

b. Nut loosen 90~180 degrees; '

PR B [ 44 90~180°;

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

RATRIEREE QA PR

All parts in contact with the modules should use flat stainless steel washers of minimum 1.8mm thickness
with an outer diameter of 20-24mm.(Except for Single-axis tracking system) {4 %5 A4 B A7 B 5% B B /N B
H1.8mmESMEA20-24mmit) i F A SE R B CRARIREZRZRRIM) o

Flat stainiess steel gaskets with a minimum thickness of 1.5mm and an external diameter of 16-20mm shall
be used in all parts of the components connected to the Single-axis tracking system. 5 FihiREF R E BN H 4
B BT S R F /s IR D 1.6mm BLAME R 16-20mmit] e ~F AN SN 1 .

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

ZEFENESE, RALEMRELTNEN Tl N LB R ARG W T, IWMEGTE. 28, Rz
205, EEABRARMHEX R

Tools: screwdriver, wrench, stainless steel screw/bolt, clamp, nut and spring washer, plain washer.

RETR: BLJ), U7, THMIRLARNE. E5. @BIRMEERE. FRE.
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A. Mounting with Bolts(4-¢9*14mm mounting holes) 1#£2 3 ﬁ%%m-whmﬁ;@%) Q j:

Modules can be attached using the mounting holes 4-p9*14mm on the bé c&bﬁéy@b@_@(ﬁ@w Xing
] -l
. (E

the module to the support rails with bolts. The mounting details are shown in the*fottowing figures=itiz:4
HE BRI & 9*14mm 28l (R A B e a3 1,

i{pYl
AT N E R,

The frame of each module has 8-p93*14mm mounting holes, ideally placed to optimize the load handling
capability, to secure the modules fo the supporting structure. The middle four mounting holes are used for normal
installation, as shown in Figure 5-3. It is recommended that you put the PV module vertically when you use the
bolt to fix it so that the module will not slide easily and use more safely. B AHIIBIE EE#H 8 ¢ 9*14mm )
A fl, I e FL W] LUR I s 4L A 2 B S a0 B DL A BR 2R, haj4 R H T HE M %
4, WES-3ATR. BUERAISE E N BB THRE S RAL, XHAMEASBE, FRENZS.

Fig.5-3 Single-glass module with frame

A 5-3 FRERFAMZERR

1.aluminum frame%2iAHE
3.flat stainless washer -4 5
5.hex stainless nut7~ fa g £}

2.M8 hex bolt M87s & Fe
4.spring stainless washeri{# fy

Module Test Load Mounting Direction
HiF Mt &R THEE
(@ e] L O
ISEETE <2400Pa A A
IETEL T <5400Pa
Length<2300mm o
Uplift load £2400Pa |
Downforce load £5400Pa v 2
o @ e e

ESEET <2400Pa
1IFE# e <3600Pa
2300<Length-=2400mm

Uplift load £2400Pa
Downforce load <£3600Pa

*NOTE:

1. The crossbeam is perpendicular to the long side frame.
HRSHTKINER,

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

SHRAHTHREMRSTEN, LUK FIEE.

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

MRS AT EEARETINERE LU THERE, BINME
BIEREHIEEI R,
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ZNSHINE SOLAR has tested its modules with a number of clampé fro @@Ebf@ﬁ@éoﬂr@py is
recommended to use fixing bolt of at feast M8. The length of clamp 260mm, thic ~The-tlamp~shall
not be malfunctioned due to deformation or corrosion during the loading process. If the customer needs a different
size of clamps, it should be fully evaluated and approved by ZNSHINE SOLAR. 1E{E3:E7E F & 558 i (A7) 9
B A4 G, B2UUEREDFLLEEMeFERM R, RAKE260mm, EE23mm. % Ui {RIEHGEEE
TR, RAASRBHEE AR REPFEILMA TR, FHIEEE Eﬁ,lﬁﬁfrﬂﬂu‘ﬁ:ﬁ?

The clamp must overlap the module frame by at least 7mm but no more than 10mm. 3 5 4515 44} llla‘ﬂ%
B &b 7mmEAET 10mmiESE 5.

Use at least 4 clamps to attach modules to the mounting rails. /> F 4 A~ B 20 (R[] 58 fF 2235 S8 L.

B. Mounting with Clamps B &%

Modules clamps should not come into contact with the front glass and must not deform the frame. #H4432 HAS
REANAT BB EA Al  HASEAHER .

Be sure to avoid shadowing effects on the solar cells from the module clamps. i 55 W3 G 20 7 ¢ B /I8 2%
N

The module frame is not to be modified under any circumstances. ‘A OIEAT SR F &AL IR %,

When choosing this type of clamp-mounting method, use at least four clamps on each module, two clamps
should be attached on each long sides of the module (for portrait orientation) Depending on local wind and snow
loads, additional clamps may be required to ensure that modules can bear the load. A FFiXFh SR H) I R 23605

EN, SAMAS EEOTFEEHTIA KR, EAENEMY (PR EETEFAANIE. AR ESKER
e 2 & i BB B DI R AL RE R R 113

Applied torque should refer to mechanical design standard according to the bolt customer is using, ex: M8

16-20N.m. TN A HLRE N2 46 T8 2~ B IR B OB T A dEle g, Bln: M8 16~20N.m.

End Clamp installation Middle Clamp installation
PRERE hRERR
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Module Test Load M i 'rIe{)ti
e iteéd Co
i mite e by
A { LA
EEHET <2400Pa ; . Ty
IEEETS <5400Pa By
Length<2300mm H
Uplift load <2400Pa
Downforce load <5400Pa j - :
' i
- &-_...‘ ‘.._..& "
1/6L<A<1/4L; L=Module length
*NOTE:
1. The crossbeam is perpendicular to the long side frame.
ERSHGKNER
i st
FTEIR <2400Pa 2. The above described distance is from the module edge
1EEEE T <3600Pa to the middle of the clamp. Clamps length =60mm.
2300 Length<<2400mm PHAIES AEFL SRR EHORIEER., EKE>60mm
3. Need two support rails below the PV module to make
Uplift load £2400Pa sure the Mechanical load.
Downforce load <3600Pa | B FTEIREMANSTEN, LARFEHIRET.
4. The load is an empirical value of a standard module
based on a standard installation mode, and the specific
information shall be consulted by ZNSHINE SOLAR.
RS AREREE TIRERE AU THARE,
BIMESBEFERIEEN S,
*NOTES:

Other mounting configurations can be used. However, failure to comply with the above recommendations will
result in a lowering of the load handling capabilities below the empirical value, and product failure as a result of an
overload situation will not be covered by the ZNSHINE SOLAR warranty. 7] UL{# F HAh & E, (B4 8y kg
WS SEEH AR T2%E, mRETEREASZZIEERRRR.
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| , qmm 50
5.5.2 ELECTRICAL INSTALLATION B 5524 : 3 i

1. Cable layout #i£8 5 = COniroHed oDV
The recommended vertical installation connection methods for module with ‘splitsd=Box..are_as fo%w@(}ﬂ e

extension cable is requireq). 7 R ELL T E v (HEERELLL) .

s

oo
oo

Glﬂlﬁa

°
R R
tabfe
=]

gk
ap
[ v I
s

A
L

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

Bl B#REELSGNEELERT

- ﬁE-Bﬁi. -3

l@
r‘-‘-.
L]
loe
o
o
o
o

IS EERERL A S

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

B2 EESETRNEERET N

ol e 1 i of g 4
' ' D oo g

] ] oo on

It
e

s
i

w]

o
L.
@
1 .

WIS ———

Ty & b

Fig.3 Split J-Box at module middle position for horizontal direction
K3 A BT ER K PRSI

Precautions: To minimize risk in the event of an indirect lightning strike, avoid forming loops when designing
the system. In order to avoid bad or damaged connection of the cable and connector, the cable and junction box
caused by human factors, affecting the electrical safety or service life of the product, it is recommended that the
force applied between the cable and connector, cable and junction box shall not be greater than 60N during the
installation, dismantling, maintenance and any other related process of the Product.
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7

FEEBEREIR: M SPGB RE UG, (VT SR AIN N SR IR I . e A K 2
VAR ZRAE AR TR AN LL oA SR LT e Al A, 4 il;"':.ﬁ (12 o AIRAL, i S T 1L
ORI RE G, N G R B . ZGHE R S 2 A S AR 160N, | %

Pay attention to the direction of the wire when installing the modules. It shoj!%c%%%t@i e
direction to avoid bending the wire. yE &= A MF RN FL W, DS FETT %R, BESEHT

Controfled Copy

2. Electrical Connection &£ ' =

The Direct Current (DC) generated by the PV system can be converted to Alterating Current (AC) and
connected to the public power grid. Different regions may have different policies, laws and regulations to stipulate
the installation and grid-connection requirements of PV systems. Therefore, during the design, installation and
grfd—cohnecﬁon of PV system, please comply with the local po!iéies, laws and regulations. Y6tk RS r= A/ Hif i
A PR A L, HE S AILMAIE. AFEMX A 8EH A A R BERALE AU HLE R R A 2 BRI
Bk, FMESRRARGR R, EMHFMETES, My ABERAERIENER.

PV modules can obfain different current and voltage outputs through series connection and parallel

connection. Read this installation manual carefully before electrical connection and installation. Please design and
connect according to the current and voltage required by customers. Before connection, please ensure that the

connection part is free from corrosion, and keep it clean and dry. J6R 40 @ T 5 BRI IR BE AT EERE T R AT LR A
Fl S A R, FERAT AR R0, GRS, FRIRIR 7 B B SR ) R SR AN L AT
W AR . BTSRRI, RIFEENTR,

Different types of modules cannot be connected 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
current class can be installed in one given string.). The voltage of the module string should not exceed the
allowable system voltage value, which can be found on the nameplate or datasheet of the module. A~[FZEH 1)
AP AR BRI —E, PEA—EMAS=RERIEXBRN - GCTFRENRRBRMMENASE, H
SRR A 2R —MIE N, D o AARRNBENREES T RRIA RGRIRE, 1% RE A H A
FO B B e A% LR 2

The standard copper cables applied in ZNSHINE SOLAR modules are UV resistant and with a cross-
sectional area of 24 mm? (12 AWG). All other cables used to connect the DC system should have a similar (or
better) specification. 1F{5 Y IR E R BERER =4mm? BREAeemER Y. N TEELRRENIE
HAb SR BG MU (BES) M.

The maximum number of modules in series depends on the system design, the type of converter used and
the environmental conditions. In general, the maximum number (N) of PV modules in series can be calculated by
dividing the maximum system voltage by the open circuit voltage of the relevant solar PV modules. When
designing the solar PV system, it is necessary to fake into account the characteristic that the voltage of the solar

PV module changes with the temperature. Considering the voltage increase caused by temperature drop in
extreme environment in winter, the maximum series connection number of solar PV modules can be calculated by

the following formula. B A H BOR T ARG, PRI MR R . BRI T, Bk
HBIPCKP R AR ECR (N AT DGR 2 48 ok v R BR AR S R B RE T IRALIFIT % e s ) 7 s Qo ST 448, (B2
FER U RBARE AR RGERS, — 8 S5 B B KR 88 e AR 25 0 (0 v Hc Bt i AR AL T AR AL B Rr IR . 2% P 31 4 25 B AR 3R
B RE TG A ST &, R GRE SR s BB T LMEFH EL R AU 5
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Table 5-5 maximum series connection number calculation
-

Table 5-5 EERAHETHE

—— e e ————i@;ﬁr&m‘
Formula Maximum system voltage V = N&Vocs {1434 T -25)] . X :"ﬁ:
aik ek BGHUEV = NeVok[148(Trmin -25)] &eae ;
v Maximum system voltage Ul WUI EQ L’Gp |
ARG HRIE
| The number of maximum solar PV modules in series
N et A MR KNS
Voo The open circuit voltage of each module (see product label or datasheet)
STC %M PRI EE (A LAEF A4 AR S 80E 1)
Temperature coefficient of open circuit voltage of the module (refer to datasheet)
5 oL P60 TFEE PR R 2 G2 LA 19)
Tor The lowest ambient terTvpe:rature at installation site
1 2 A RIS E

The number of modules that can be connected shall be determined by a qualified institution or person in
accordance with the design specifications of the photovoltaic system and the local electrical design specifications.
The calculation formula recommended by ZNSHINE SOLAR shall be for reference only. Bk e iR 505,
R R 22 e i e R R G RO BB TE, BASRUHBWAMEARTE, EELEEMENIITEL

ANHEZE,

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

that is higher than the permitted system voltage. UNF R VP H B S, AN 1F (Bl E BE AT 4 44 58 ) R4 0 e D
BRAPBREL, MTFEERQRONA, SOCREGT IR JERSTSERZM, G040 BRY
LR ) RE ARG B i KRR IRIG 22 . HEFAAFFRE R — 1. AFERS T IE RSN . SRR,
TR AL BA AR R SRR, TRAFLAAAMAFRNEE. ERAGNEES RATERNRE
H AR ARICED . AN A REEEA U EE T RV RA B EN B,

Product can be irreparably damaged if an array string is connected in reverse polarity to another. Always

verify the voltage and polarity of each individual string before making a parallel connection. If you measure a
reversed polarity or a difference of more than 10V between strings then check the string configuration before

making the connection. WS —4HFETICIAH R MEERER 5 —1, WX =i RiHME K. T3z
B, S UEIA ST AR . SRR RIS ) AR SRR S K T 10V, MIZEREAT RS 2 A
B LA |

Before wiring the module, ensure that the contact points are corrosion resistant, clean and dry; If a string of
modules is reversed, irreparable damage can be caused. TEHFAERZ BT, HMRIRIEM SRS M, BiEnTe
M - NEOERIE AU AR, WTRR G R IE R R 190

Each ZNSHINE SOLAR PV module has two PV cables which can withstand 85°C temperature and they are
sunlight resistant(UV). The cross-sectional area of the cable is 4mm? or 12AWG, and the external diameter is
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5mm--7mm. The minimum bending radius of the cables must be 43mm. Any cable mz-u- i ‘ﬁy% /
'§TV an;g;:y_ j' [0} -

foo much or cable management system is not covered under ZNSHINE SOLAt
irect.current system. shall |
eSHHGI SaC SRY

connectors are included at the end of each cable. All other cables used to connect the
have similar (or higher) specifications, and should have the suitable insulation ability vj/hlch can | ﬂ,{ff&_f’ thé p

e

maximum system Vo (as defined .in TUV 2PfG1169 or EN50618 (H1Z22Z2-K)). ZNSHINE SOLAR requires all
cables and electrical connections to comply with the electrical regulations of the countries where the PV system is
installed. 1E1g 't AR ERCBH BE AR L1 B0 A AR 7T LA & 2 85°CROIR B L K it H B AR HEPV S 4 a2, HGHEN
B 4mm?E 12AWG, SN SN B AR A5mm~7mm. 858 /NS B2 R A43mm. Rt B2 gl a2
HHRGE MR IAA BRI EE B RETEE N . iR PR S 8 G S . BT EEERARS
fBTA A e 2R B AR L (CERE ) g . FEIRY R&@EMmyEatts DIRZ TR R KRG EBE (n TUV
2PfG1169 &i# EN50618 (H1Z2Z2-K) #tHE) o EfECHERTE AN B ERT SR AR RN T EE
THFMAHE -

Under normal conditions, a PV module is likely to experience conditions that produce higher current and/or
voltage than reported at standard test conditions. Accordingly, the values of Isc and Vo . marked on this PV
module should be multiplied by a factor of 1.25 at least when determining component voltage ratings, conductor
current ratings, and size of controls (e.g. inverter) connected fo the PV output. TEIEHTEW T, Al fE4 B3~
A LEAREI A4 T E SR BB ERTR AL, It S e A EUE s SAREE IR AR RE B PV tH A4 I3
B (R )RR, BRI e LA B AT Vot B i (R 3R LL 1. 2580 R %L

When selecting a cable, the minimum current-carrying capacity of the cable can be calculated by the
following formula. fEiEFEEMR, BN R/DERA ST LLET FREA SRR

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

A S/ NI A B =1.25%s5c*Np

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

Isc: JARMAFMIRIBE R (A AD

Np: the number of modules in parallel or module strings

Np: FFEXRIHPECESE Ui R E

To ensure proper system operation the correct cable connection polarity (Figures 1 & 2) should be
observed when connecting the modules to each other or to a load, such as inverter, a battery etc. If modules
were not connected correctly, the bypass diodes could be destroyed. PV modules can be wired in series to
increase voltage. A series connection is made when the wire from the positive terminal of one module is
connected to the negative terminal of the next module. A parallel connection is made when the wire from the
positive terminal of one module is connected to the positive terminal on the next module. Do not connect
strings with Y or T connector without any anti-reverse devices. Do not connect fuse in Combiner Box or string
inverter with two or more strings in parallel connection. It is must to use the combiner box or string inverter with

anti-reverse function. 73 T MR R IEHIET, TEERAMFEUER ML (WA, BiheE) B, PSR
AR M ERE IER . WURAMERA ER, Fi _IRET RSN SORAM T UL R RER IS INBE. &
BEZEAR RAG LR — N ULER IR IE R T4 20 T — DA SR 1 Lo AR AT DA B 12 LA I B3
FRI AR NG AR N — LRI IR AR S IR R MR B 7 Lo 28 A8 Y ERT 2 e e 248 SR 45 795 o
WA AN, BB A A LENRRE IR R NS FERAW “PiR” HEMICRARAS
.

When conducting electrical connection of the modules, please use diagonal pliers to cut the cable tie. When
cutting the tie, be careful not to scratch the cables or the backside of the module. According to the electrical
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requirements. The positive and negative connectors should be connected in turn, and confirm that you hear a
“click" to indicate that the connection is successful. Otherwise, during the operation of the modules. this could
lead to electric arc due to poor connections and can burn the connectors. It is not recommended to interconnect
different types of connectors. Please pay attention that the unlock method of connectors is different according to

local laws and regulat:ons wﬂifﬁﬂl—l@ﬁ%ﬁ% TL"%“’: &Eﬂ[\gﬁlﬁjﬂi %D‘QHW“B*B ?H@LLE;}ZJ%QHfﬁFIE
ﬂ\léﬁ%%‘m ANEES Ef’] EREBARWENERMEN . R Tﬁ%ﬁﬁ’]ﬂi‘?ﬁ{jﬁﬁ-iﬁ{zﬂﬁi%/Ljr:jﬁffﬁ]

Seres Comnetion D T 5,
TS, _Hri éﬁe ,—[% lﬁijﬁ

f‘”? ) Gontro”ed Copy

Parallel Connection O
RER & T ]
oo [etie] [ole
o A
Figl
H—T— -
g ] 3]
Parallel-series Connection e @ e @ e @
B IFER |} -
. e e
~ ~H i S
e @ o @ e @
Fig2

Before the commissioning and operation of the power station, please check the electrical connection of
modules and strings, making sure all connection polarity is correct and the open circuit voltage meets the

requirements of the acceptance criteria. BN RVFRT, o EXHHAMA B FHTHBEE, TiAE S MR IER,
HIF R AT S I I K .

The number of modules in series and in parallel shall be designed reasonably according to the system
configuration. A%, FIEE, FTRERAMLE ST,

To clear or trim excess cables and ZNSHINE SOLAR recommends that all cables be placed in proper
pipework and away from standing water. {GESER L R IEE, FELCERUATFESNARAELHNEETH
5 B UK T o

ZNSHINE SOLAR recommends using lightning protection devices which are complied with local laws and
electrical requlations. TEf& 3% HLEWUAB FI 75 & Mt N B R A THUE MO B8 (R .

All the above instructions must be followed to meet ZNSHINE SOLAR warranty conditions. Zii7 & T4 it
A LA S T L F AR R 1
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- (@ jSTesgraTE
3. Bypass secondary i =& | : % % ff;_‘,{ i K

If PV module part by shadow block. which can lead to reverse voltage rela eg;'t%s?ﬁféﬂié v, éduleh n

other unaffected battery string or other PV modules in the system and current will force through kéep o (9) rf of

the power loss and heat affected cell. When the PV module is connected in parallel with the bypass diode, the
current in the system will flow directly through the diode, so as to bypass the blocked part of the PV module and
minimize the heating degree and power consumption of the PV module. Bypass diodes are not over-current

protrction devices. SR IGARM IR/ AR, X2 FEHEH KBRS Bt B R W B, ABH BB R 1
o FC A SR A2 B2 R A9 Rt B BB 4 H Bt K PR BE G R 1 T FRLRD A 2 SR AT A S A 4 W P A P AR R A S R Y
it TN PR ARFRERSRALF IR B S, RGP R BN AR, AT 5B
RELIF PRI BB 5y, SRABE B A R IR AT A AR RE IR A . P 5508 A AR it AR PSS

Each module has three diodes. Please do not try to open the junction box to replace the diode, or even when .
the diode problem, please do this work by professionals. 5y Yo R IR B 3G 3B WA, EAE
FAT R AT HNE, B2 E R 5, X TAEE bS5 .

"

s

—_—

4. Grounding ¥

All module frames and mounting racks must be properly grounded in accordance with the electrical design
and construction specifications, procedures, regulations and other special grounding requirements applicable to
the installation sites. FfT 4y 414 1 HEFN S B0 Z5 2 WR 22 e b BT 3 P 1) SO TH I TS . RS L T B LAt e Bk it
BRIEHHebh .

Proper grounding can be achieved by connecting the module frame(s) and all metallic structural components
together by using a suitable grounding conductor. The grounding conductors or wires may be copper, alloy, or
any other materials that are in accordance with the local electrical design and construction specifications,
procedures, and regulations. It is recommended to use the copper wire (4-14mm? or AWG 6-12) as the grounding
wire. The signal”"—i—— " can be found at the grounding hole position. The ground wire must also be connected fo
ground through a suitable ground electrode. The tight connection of all the joint point should be ensured. if it {# FH
FIERE SRS RB M EN BT &R A4 TSR EE — R R I ER S, B SAShg e RN, &
SR A R BTIE A RO TG AR, B A E R IR EEER 4~ 14mm? 194 S 4

(AWG 6-12) st S8k, HIERBETUA B A BbRR = 7 Pt 0 S 3o & 36 B 2 b b A 43 B
FITA -3 B T 43 0 0 A [ 42

On a grounding hole with a diameter of ¢4 mm, use a separate grounding wire and related accessories to
connect the aluminum frame of the solar PV module and connect the grounding wire to the ground. The grounding
uses the M4*12mm bolts and M4 nuts, star washers and plain washers, this ensures that the modules are firmly
grounded. You can find the corresponding product drawing in module datasheet to know the detailed number,
size and position of the grounding holes. The torque applied to ground fixation is 4N-m~8N-m. Do not drill any
extra ground holes for convenience, this will void the modules warranty. ZNSHINE SOLAR recommends using
grounding wires with resistances that are less than 1Q. LS IHEGARAMTS AV S SE -, B2 R4mm,
AP B 2 2 RAR SR R FE K PH BB G AR A 0 55 & Sl E SRS e 2 E B B R b, B I M4 1 2mmift 4
AR R FFRCET MR R, B RPN, X PRI DR P a2 et . (BT AR 2R 7 A R B R A
R, Sk TR B AU, ORI BEM R NI R 9 AN m~ 8N-m. ST AL e
EEFLEGE X R ITIERL BB RARB AR EERBNIEEA<1Q,
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Sealing material

EEE Laminate . -
EEt lssz’ i
AL Frame f 4 I} * 1 ?ﬁ)ﬁ K

HEHIE I S ]

i - Controlled Copy

Nut
Grounding conductor !R“Spr h
ing washer
e L - f o e
SRR Star washer
\ :_‘:;“a_‘:-:\:; &.@E
I i
: i 7 “‘L"\Mounﬁng bracket
M4 Bolt ;"‘ \ ot a
masgte /  Plain washer Wl
L e - qzm
Grounding
R

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

and in series should not exceed eight. Hehbit, T LIRFHAH B Heetth, tHo] DIZELA 5 o BEE s e f Bt . 7637
WG & 77 NFEHE, BUUFBR IR RBE AN IS T A, BSR4
In addition fo use the grounding hole, you can also choose the following grounding ways: F& T 1 F b FL2%
BEATHEMAL, Mt AT LG A BT O ORI T R
(1) Grounding by unused mounting holes 1 F <4 i B 1) 22 3 FL 3% b
(2) Other professional grounding devices H-Ath & F 34 &

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

The manufacturer's requirements should be followed. A& %AW —MEath 77, Frf e R B RS SIUE R
L P A AU B AR A I PR EA IR E . TEME A T e 4 E S A S = e A B e, AR
A B R SR, JFHBE T AUERIF ah, 152360 T e Heh s B A P I AE .

6. MODULE MAINTENANCE ZH {44

In order to ensure the long-term using of the installed PV system and maximize the Power output
performance of the modules, the installed PV modules need to be inspected and maintained regularly, which is
the responsibility of the users. The inspection and maintenance of modules in the PV array shall be carried out by
personnel who have received professional PV system maintenance training and obtained relevant qualifications
and authorization. 79 7 {RIEFT 23R PR RGN, FFHERCAGRNTI R R, FEEH @
HICIRA AT R A GRS, XA P BAUBAT i JeRT B b R A B AN BB R I Bl ek R4
BRI FF3R 75 #H 2 B AN R AL A9 N T2 SRt AT

6.1. PANEL VISUAL INSPECTION AND REPLACEMENT 28 {4430 K 25 #1385

The modules in a PV array should be regularly checked for damage. Factors such as glass breakage, cable
breakage, junction box damage and the terminals cannot be connected well may lead to function and safety
problems. In the case of a damaged module, replace it with the same type of module. Do not touch live parts of
cables and connectors. Use appropriate safety equipment (insulated tools, insulating gloves, etc.) when handling
modules. Refer to the appropriate Product Installation Manual for installation and disassembly of module. [ 5z 1]
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L IITERT A e Pl b, 200 LG H el FERAAL T AV L R i (L s 1\ ; b 24
Bidrde il CHEg L Hagy TA500) o ALPFIR) &b BRI 22l 2 hhde e e ) |5,

Check the electrical, grounding and mechanical connections every 6 montk SQ)%QSU';‘QM@QFQC%Q?YB‘ d
safe, free from damage or rust. Check that all string fuses in each non/earthed pole are operating. Check that the
mounting parts are tight. Check all cables and make sure that the connectors are securely. PV modules frames
and bracket should be well mechanically connected. B 61 B E— KB, EHANVIBERS, FEEEG
TA, TRAREES: RESNIERBRTPRTA IR LR GIES T RERERGREOTE RARE
AR RICREE TR . e BUERCREAN, WEM NS RIT.

Check whether there is any foreign body on the surface of the PV modules and whether there is any shielding.
The vegetation should be cut regulary to avoid shadr'ng and thus affecting the module's performance. i % YAk 40

PrRERETH 74, A, NEMHIEIE A, B MBE R, A AR

When repairing PV modules, cover the surface of PV modules with opaque material to prevent electric shock.
Exposure of PV modules to sunlight will generate high voltages, this is dangerous. Please pay attention to safety

when maintenance and it must be done by professionals. 1538 & FHBEIEAR ZHFE I 35 A% 0 (A0 ) 3 25 48 A PR s
SRAARE AR B A . KFHEEGRAMBREBERA T EREBE, HENEERES, BBLFAEEL
A FLikAT '

Wear cut resistant gloves and other personal protective equipment required for the particular installation.

Isolate the impacted array string to prevent current flow before attempting to remove the module. Disconnect the
connectors of the affected module using the related disconnect tool provided by suppliers. Replace the damaged

module with a new functional module of the same type. BEATHFR 235 M T HE BV 2| FEMILfhprk &, &
FRBBRAN 2, — TR LR A FEA RS R LART Wb AT A . P LRI R SR UL AGHE S BT LR = W T 52 B 4 1
MR o AR AL BB 28 1 TE 4R 534 RO ZE41

In a system using a battery, blocking diodes are typically placed between the battery and the PV module
output to prevent battery discharge at night. -1 Mt A RLiR, PHIE W B HCE 76 iRt Al e iR 4 4R e 5%
2 (7] AR 1E 7 5] FL it TR

When the irradiance is no less than 200W/m? if the terminal voltage is more than 5% different than the rated
value, it illustrates the connection of the modules is not good. 748 1R E MK T 200W/mAHtE I, NS i i %
SHUEEMZES%LL L, ARG . _

Comply with maintenance instructions for all modules used in the PV system, such as brackets, charging
rectifiers, inverters, batteries, lightning protection systems, etc. W 7S EYe R RAERIATE A, L5,
B, WA, . PiEREHNHETHE,

Warning: The warning signs on the PV modules must not be lost. Any electrical maintenance must shut
down the PV system firstly. Improper system maintenance may cause fatal dangers such as electric shock and
burning. Observe the safety precautions listed earfier in this Manual.

B RN LIS R E SRR EE R, LRSS LA L RHER RS, FAEN RS
F S B T RS S S S I, VR BRI BRI 51 2 4y A

R IR TR AL P IE PRI, (A i B il 22 :k”*L fEghl s JRZR TR itk jg)l,.)«z IJI Lf:'("ll {3

6.2. CONNECTOR AND CABLE INSPECTION ## 8 &S5 K2
It's recommended to implement the following preventive maintenance every 6 months: HE#e 67~ 3 #4710
A1 A4 F9 B 1 £fE 4«
(1) Check the sealing gels of the junction box for any damage. ¥ (1428 £ BB, #1584 Tear ol 5k,
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ALY

¢ 2) Examine the PV module(s) for signs of deterioration. Check all wiring fowos ble rodent dama
%é‘&

weathering and that all connections are tight and corrosion free. Check electrical leaka rojit ] L
&L S, WG o TN A A U &1, DAA (I3 L 17 i e oy, La;m”ﬂr”f
BEHb L. Controlled Copy

(3) Inspect all cables to verify that connections are tight, the cables are protected from direct sunlight and
sited away from areas of water collection. FiftAT A B2 DASGHIE HOE 52 A A 8], 840 B 25 52 PH 6 B 5 HAF Hoag 5
BUK X 45,

(4) Check the torque of terminal bolts and the general condition of wiring. Also, check that mounting
hardware is properly torqued Loose connections will result in damage to the array. 16753 73248 35 FIHEEL )
BHAMEN. sHh, MELRENEAR TR, SRR BRI,

6.3. CLEANING &k

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

months or frequently. 41Ty HAMAGHLIRA R, KAREREHENIEERESHMAS LR, BREAMEE
SR . BTRDGRAARE I RFRETS, B LAER Z /D AF — KR IR 15 Y F2 Sl b AT M (1 7E vk

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

B QU TIER 2 G MA BT, T ARRSAER FEM TR, MASKS KT 2000V
Hift T
Cleaning activities create risk of damaging the modules and array components, as well as increasing the

potential electric shock hazard. Cracked or broken modules represent an electric shock hazard due fo leakage
currents, and the risk of shock is increased when modules are wet. Before cleaning, thoroughly inspect modules

for cracks, damage, and loose connections. 1&t TAF 218 B AR LA A — R 5 FE 544 RO 38 ARG, Bt 2= 18
ol Sy o AR B R IR Y 2 1 1 TR AR e B A RS, O ELAE AR 2 n R e L RURG: . TSR AT
HE TR EAFEREHER, W, URELRE).

Please make sure that the array has been disconnected from other active components before starting the
cleaning. Do not immerse the module, partially or totally, in water or any other cleaning solutions. &2 1, &
TR RERTITR, AN R RE N 28U E . BB A 45 0 8 B IR N K BT — Fh ki .

Use dry or wet soff cloths, sponges, efc. to clean the modules during the cleaning process, but do not put any
modules directly info the water, do not use corrosive solvents and do not wipe the PV modules with hard objects.
When the pressure water is used, the water pressure on the glass surface of the module must not exceed 700
KPa. The module must not be subjected to additional external force. If there is greasy dirt and other substances
on the surface of the PV module which are difficult to clean, conventional household glass cleaning agents can be

used; Do not use the alkaline and strong acid solvents. If necessary, use isopropyl alcohol (IPA) or other solution
according to the safety instructions to clean and ensure that no solution flows into the gap between the edge of

the module and the module frame. [SA# FH I sl M2 (4 22 00 R A B RN i A O AR 4.1, PE,MBE}%F‘? gt

S AR . SRR R RS SRS, AR R 7K R AN I 700KPa,  SHAF AR R RSN AN ) (H

ANEBE BT AN KSR SRAFRTE 8i5 S EE G YR, Nﬂﬁiﬁﬁﬁ‘abﬁtﬁﬁiﬂii@ﬁ'ﬁ’ﬁﬁﬂ; ERARE

‘fﬂé&'}ﬁﬁfﬁ‘f‘ét‘}-’f?}’?ﬂ A e, WERZARRERRER (PA) BB AEAERGENE, HHEEREE RN
g R HE L. Ti) (1 T4 5T

Clean PV modules when the irradiance is below 200W/m? When cleaning the modules, use a soft cloth
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together with a mild detergent and clean water. Take care to avoid severe thermal shocks which might damage
the module by cleaning modules with water which make sure the temperature difference between the water and
the module is in the range of -5C ~10C. For example, do not use cold water to clean the module when the
temperature of it is high during the day, otherwise there will be the risk of module damage. I {EHE (LT
200W/mPRIK L T S RELIF . TS ALpRa, R RO RRR 575 38 DA R E AK  3 3 4L A I AR I A IR AN 4
THRZERZE FAE-6C~10°C.210], AR R G 4y 0™ 5 19 7T GE BIR 40 R # i o {‘Et’ﬁ’ﬁf‘“}fﬁfm‘iﬂ“ﬁ‘?ﬁ" i
B LA Y, B BRI %{

It is forbidden to clean PV modules under the weather conditions of wind more than 4 i;‘:’es (in Beaufort
scale), heavy rain or heavy snow. f=ZE{ER 1K T4 4% GEERE) . KW ELAS %Hﬁmmim&ﬁﬁy[

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

steam cleaner. JtARBAFHEFH LAES, PAERINAM:. M™AAFUKIES ZH T RAEL, THEFEHESE, EHE

BHSKINEE T, Pk s MJOR R, A R AR R

The back surface of the module normally does not need to be cleaned but, in the event this is deemed
necessary, avoid the use of any sharp projects that might da'mage the penetrating the substrate material. éﬂﬁ-ﬂf
JE RMEE AT BN BEN AL LER LI ITHEIER, S84 TR SRR T B R R — 1152
B,

When cleaning the back surface of the module, take care to avoid penetrating the substrate material.
Modules that are mounted flat (0° tilt angle) should be cleaned more often, as they will NOT "self-clean" a
effectively as modules mounted at a 10° tilt or greater. &AM HITFER, FREBRBERSIMERE. M J'Fﬁf"‘ i
SEHF KT 2R (0°RA) ,  FAREHEASB UL 10 R /A2 FE KR 2R AR R A

= SR
i ThEE .

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

the surface. A1 TR T A EIEREDR S HE fminlH B ha, FONiXAE RIS M /g .
CLEANING METHODS {E¥: 7
Method A: Compressed water 5iEA: B EKTTERE
Requirement for water quality: TKRER:
(1) pH: 5~7;
pH {E:5~7
(2) Chloride or salt content: 0 ~3000 mg/L
Seeith S E: 0~3000 mg/L;
(3) Turbidity: 0~30 NTU
EREE: 0~30NTU;
(4) Conductivity: 1500~ 3000 us/cm
5 1500~3000 us/cm:;
(5) Total dissolved solids (TDS): <1000 mg/L
BiAfEE A (TDS) : <1000 mg/L;
(6) Water hardness (calcium and magnesium ions): 0~40 mg/L

KIEIE CRSFNEERS 1) 0 ~40mg/L;

=31 {14 Y Document No.: QES/ZX-RD-111026D



INSHINE

( 7) Non-alkaline water must be used, and softened water can be used when CW tfgfs etm n‘t
o IVIQIIN BT RN i a 2:

o VL RTINS AL R T K

Method B: Compressed Air H{EB: E42S 48k Controlled Copy

ZNSHINE SOLAR recommends using this method to clean the soft dirt (like dust) on modules. This technique
can be applied as long as the method is efficient enough to clean the modules considering the on-site conditions.

HEFAE VA LU (RRAE) B, RS EER T . REIERARESE, R T HNA .
Method C: Wet cleaning /7#:C: ERiE%E

If excessive soiling is present on the module surface, a non-conductive brush, sponge, or other mild agitating
method may be used with caution. ﬁu%fﬂﬁiﬁ#ﬂﬁ?ﬁﬁ{ B, ABTYRA/N b (S AR, AR R I ER T A
BUE T A .

Please make sure that any brushes or agitating fools are constructed with non-conductive materials to
minimize risk of electric shock and that they are not abrasive to the glass or the aluminum frame. T{FAF (] Kl 155,

8 TR MALSA AR, (SRt AR P B IK, Hixde TRX IR G & A L= E 2.

If grease is present, an environmentally friendly cleaning agent may be used with caution. in#4 g f71E,

AR E) DL R {5 A -— P PR 58 AR B v
Method D: Cleaning robot 5iD: {EENL B AJEL

If a cleaning robot is used for dry cleaning, the brush material is required to be soft plastic material, and the
glass surface and aluminum alloy frame of the module will not be scratched during the cleaning process and after
cleaning. The weight of the cleaning robot should not to be too large. If the cleaning robot is improperly used, and
the resulting module damage and power aftenuation are not covered by ZNSHINE SOLAR's warranty. t1 %% &
VEHLEs NiEAT T8, ERBRIMBUOVEIEEE, GRG0 E A ST A EmASE A S EE R G, Eik
HLEs A ERATLLR, X RAFENSANEEAA 2GR A RN, R, AEEEEHEREERER

6.3.1. MODULE INSPECTION AFTER CLEANING &%t /E 4w

(1) Ensure that the module under visual inspection is clean, bright and free of stains;
HAA A BRI TS W= LTk

(2) Spot check to verify whether there is soot deposit on the module surface;
et AR R THRRKFE:

(3) Check to whether there are visible scratches on the surface of the module or not;
Fe A0 R A A0 B & R

(4) Check whether there is no man-made cracks on the module surface or not;
PRI A LN NER MR L,

(86) Check whether the module support structure is leaning or bent or not;
TEVE R SR ORI RIS IR

(6) Check whether the connectors of the module are detached or not;
AR ARSI TR EERIFERREE R,

(7) After cleaning, fill out the PV module cleaning record.
i B E RIS TR R .
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6.3.2. TROUBLESHOOTING #f&HEes

If the PV system does not work properly, please inform your installer im e& & ﬁﬁg fo
perform a preventive inspection every six months, please don’t change any moa Ies of eélectrical
or mechanical properties are required for inspection or maintenance, qualified pro sibﬁé‘&@i@@(dbé‘ j fo
avoid any electric shock or loss of life. WISt acdeli, WRRGTFIEE T AE, 5 P u Jh,

fr—IRKTp R e, AR EERYLF TR i, mAFHE

BEAT AR REERALE ML BE AR AR L4, %‘rﬁ%%—i A B

4, FFESER I ALl N AR 1R, DL AR Al i A R TS
7. Modify record
Revise Date Version No. Reviser Remarks (modifications, chapters, etc.)
&iJ EEA WRAS EiTE & (BAE. E7%)
& SRQES/ZX-TD-II123A, AFE 4
(&7 I () J"‘?_Efﬁf—'ﬁ?sij / _ BRIFEN
. 2020.2.29 A The original document number is QES/ZX-TD-I11123A, the content
revision Wells Wang =
has not been modified.
15T T (M é\}tf}ﬂﬁiﬂﬁé Full text in anlish and Chinese
o 2020.8.18 B HTTIEA 1664814 Mechanical load for 166 PV madules
revision Wells Wang . . .
EINELEK Increase cleaning requirements
- . KNI ERT eI EAERIE Add safety considerations during operation
Z_L, 2020.10.13 C Wells Wan 1E2BEATTEEE Modify the cable temperature tolerance range
revision
: 9 IEHEBEIEESREE Modified cleaning frequency
LURERX S AEH, FHEs5182. 210mmEFl, PV modules are
{57 T & EE (V) distinguished by length and cover 182 and 210mm series.
revision o Wells Wang RTINS KBRS AREIA, A description of the cleaning
robot is added to the cleaning method.
=
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