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Thank you for choosing HANERSUN modules!
IR RAHEE IR B SRR !

1. INTRODUCTION sy

This general manual applies to the installation, maintenance and use of the double-glass solar
modules manufactured by Hanersun Energy Co., Ltd. (hereinafter referred to as “Hanersun” ). Failure
to follow these instructions could result in personal injury or property damage. AFAHERTFIIASEER;
A (FER) BRAE (LATEIR AR ) EFmIXRRTIAHBeEARI%EE. PR, INRTEST,
BRIRESHARMGTE K.

Installation and operation of PV modules requires professional skills and should only be
performed by qualified professionals. Please read the “Safety and Installation Instructions” carefully
before using and operating the modules. LEFHRIFAIRBEEMFELWAIREE, RBEETWARTTTLUNE
ZINTAF, SEERTIRFAH AP RIS 2 MR,

The word “module” or “PV module” used in this manual refers to one or more double-glass
solar modules. Please keep this manual for future reference. AFAFRY "HE" & "PV EH" E5HI2—
NS PVERRTIABEREA M. BRELRABURERSE,

1.1. DISCLAIMER $&Z5ERER

(1). Hanersun Energy Co., Ltd. reserves the rights to change this User Manual without prior notice.
Please refer to our product lists and documents published on our website at:
https.//www.hanersun.com as these lists are updated on a regular basis. ;RFEFAR (BR) BREAF
REEREMAEBANNBRTEEALEXFMAONF, EFRIBFESZ IXAKKE N

(https://www.hanersun.com) A= RFISAEEREL,

(2). In the event of any inconsistency among different language versions of this document, the

Chinese version shall prevail. WIRAFMIIREESRABEEA—HHIER, AFIRE,

(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. ZFPELZAHIE
PRIRERAFMFRFIHRIEREE, SSERMEEPIFREIREREN.

(4). Hanersun is not responsible for any infringement of third party patents or any other rights

arising from the use of solar PV modules. {ERAFHBE SR BHHIRPF=ERIEE = TR E D


https://www.znshinesolar.com/
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BF, IRIASCBIA RS,

(5). The information in this manual is based on Hanersun'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. AFMANSEETIIANERBIAAEDT
FRURHRFELR, (BREEERRT N TR LSS FERATEN A AR EIRIERK, TiCHxR
AYEKRE = RY.

1.2. LIMITATION OF LIABILITY H{EBE

Hanersun 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. SRR HARRIGE RS, SIEERRTEHRIE.
RALERRURKRIRBAFMIPERENSMEE. SRV FRERR.

2. SAFETY PRECAUTIONS %%

2.1. WARNING ZE&

Before attempting to install, wire, operate and/or service the module and other electrical
equipment, all instructions should be read and understood. Direct current (DC) is generated when the
cell 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. XHEAFHITRE. k. BIFEUEFR, NIBSHERMERTSMEN. HEHEDEER
REEMYCEEMCE TR, 2F-EERE(DC), TeERREREM EEEMAMHRED, flulEEnTE,
BrIgeSRARMGL.

2.2. GENERAL SAFETY BHA%Z2

Hanersun modules are designed to meet the requirements of IEC 61215 and IEC 61730 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. JRRFEBAIBEAEITHFSERR IEC61215 1 IEC61730 tRfE; BT BT AR HEMIATER
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50V 8% 240W LA ERIZRSE, FHEAHHEIST IEC61730-1 F01EC61730-2 FEpsy, HRELE | KIER,

(1). All installation work must comply with the local codes and the relevant international electrical
standards. FrENRETIEATEBST S AMFAEM N ERESINE,

(2). Hanersun 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. iV HRZITHARRFLESWIZINARHTLE, W
RAAREENZEEFNARBRERRIFERRK.

(3). Do not allow unauthorized persons to access the installation area or module storage area. A~
RIFREFNNA R LR KB B CHEXE,

(4). Protective clothing (non-slip gloves, clothes, etc.) must be worn during installation to prevent
direct contact with 30V DC or greater, and to protect hands from sharp edges. {FEREZARIFGIFEE (B
BFE. IERS) LERTREARS 30V EnSESEEEEER, RiEfERIRFFERSHME
l[Epvaiee s

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

LERANEARMBEREIMYD, LISREEEM, SEMErk,

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

(7). Use electrically insulated tools to reduce the risk of electric shock. &{#F4a% T ELARKAREAY
JXUBS:.

(8). Do not use or install broken modules. FAE{FERRZLECHRIAAIEL,

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

the PV module. SNiBa A NERERIPE A ESIZCABH I IERE EHE.

(10). Do not contact module surface if the front or rear glass is broken. This may cause electric

shock. WNRIEREFISINEEIREIRAIER MEMBHAIRESIOETESS EEMFE.

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

contain any reusable parts. REREIZE. FFSBNAHHIVERERS, BUHRNIRBEUESERRITTH.

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

power supply. ZBHFEREIIMEBRREIET, NMESEESETFEG.
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2.3. HANDLING SAFETY ig{f&z2

(1). Do not stand, walk on or lean on the module directly. £ IFEEEEEER AL FibT. BRI, 1T7E

EHEER.
s @ &

(2). Do not damage or scratch the front or backside surfaces of the module. BEREIRIREXIGEF
AIRIERHE.

(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. BEAERHE. X5,

ANSTEHIT RTINS, BNZLHNBEID RIS EE M EEaAtE.,

(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. a0BBEXIBERFEIREERBTH
KKEFHNK, RETRIZKEFRIFHNK,

(5). Do not install or handle modules when they are wet or during periods of high wind. BEAEE
EREEE AN AR R B A .

(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. EZ%%17, BIRFALEBETHNE
EOTR. RESEMTERG TEREM, SHBIR. HIREIRIOAHEREEHRER.

(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. {BAERRN. 7. #E, 3
RLEHRURLEINIER, BIReSEEMEE NE, EEIE,

(8). Do not drop PV modules or allow objects to fall down on the PV modules. {&ARE HAE LA
A E R EAN L,

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

ERRXET, BAREKEEAIRIPIIEN TRFEERMRAMHIREASR. EER. SUFHRIK, TSR EH
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EESRmIER.

(10). Do not discard the modules at will; special recycling is required. ZIHAAEEER, TEE(]
B,

3. UNLOAD/TRANSPROTATION/STORAGE %5, 1=45)

Precautions and general safety rules:
FapAEEFIE RN

(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. RHGHEEFETIEEEBEXAMES, ERNEERDIS
fEEE AR R RE AT, LA REE=RIRIE,

(2). The modules should be stored in the original Hanersun 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. ‘B4 1EZEERINIFAEIE
[REERERN, BIRIPFAEAEFEESIR, KEVARELBRIFRNER, FTH. ERflFETRER/ VOERIE,

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

HRRTE AR SIEREE T 1#A 0T IEART,

(4). Unpacking must be carried out by two or more persons at the same time. $F&RS, ®JH 2 4
& 2 MAEARFERHRIE.

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

AHERIRIE 2 N LN ATH B FERNNFEFFAMRE.
(6). Do not lift modules by their wires or junction box. ZEIFHHBHISEAHESEIRTEML,
(7). Do not handle the modules over-head or stack the modules. Z1FSLTRAHINE ; 2 IEHESE I,

(8). Do not place excessive loads on the module or twist the module. Z1FFEAH EHENNID EAIELTE
EHARA .

(9). Do not drop or place objects (such as tools) on the modules. Z£|HsEaifRYIR (INLETH)
AL,

(10). Do not put the modules in a place that is not supported or stable. Z|HEBAHETF TR E
BREEARET,
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(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. ZEIF4R{ S8, LABFXIG, B
REEMINAANZEM,

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

pesticide, etc.). ZIMGAHHEEBSEOZEECEYRT (LKA, EB87, REFZF) .

(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. TE RIS ERSENET, NRAMEIRLGE, BR
NERZE, FEMEEnIEraRaEniin: ReBHFRITIREE<S N8/,

(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: {HafER T, BINEHEIEEDHESEL 2 B, KIOER
BEARIHES. BOSNEE (BER) IKBERER (HER) #uT:

& &

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

RIERER (BXER) RisEmaR (GIXaR) IE#RRG

Right Examples
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3.1. MAKERS ON OUTER PACKAGING @tRitiig

3.1.1. Need both hands to handle it carefully.
BEWF/IVORLE,

3.1.2. Uninstalled modules must be kept dry, not
expose to rain or moisture. £IFRLEERIB M
BER .

3.1.3. Modules in carton are fragile, which
must be handled with care. 4EfEFRIBMHHS
P, IRISES R VOARE,

Y

3.14. The packaging must be transported
upright. BEEIEMEN SHA L.

1

3.1.5. Do not step on the package and
module. ZIFFEEFEFMEM EEEREE.

3.1.6. Modules shall be stacked as required, not
exceeding the maximum number of layers
printed on the outer packaging. (no more than
two layers). EHEHITIEEITIMIEE_EEDRIR
THREEHR & (RSHE2E) .

2

3.1.7. One module shall be handled by at least two persons together. Modules are placed vertically.
—REAMEDFER 2 PABRRIE, BHREENE.
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3.2. UNLOADING WARNNING Ht=iFSEIn

3.2.1. When crane is used to unload the modules, please choose and use specialized tooling
according to the weight and size of the module. Before lifting, check whether the tray and the
carton are damaged and whether 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 lower 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.
REABEHEN, BERATRAIR, RERABREAGEENMRIGARBANINMBETR. MERIMNMEA
EEIREREERRERENBREREE. FE. PEMNFRRATUERFAGEOFR, NERXR
AR ERASHERRENARSHECEESE, PhItRHHEREE, SEAMER, BORRFRE,
MEFIAER, MA—A—LKERERENEFEMCE . SlaE—RERSHE 41544, e
F—XERSHE 2 B8l FREERDKXT 6 F (BENR) . KRHASHSKFE THRFRA M.

(o )(o )8

3.2.2. Use a forklift to remove the module | 3.2.3. Put the modules on level ground. 4844758
pallets from the truck. EEEFRANEBEMHNEE | EFKEHE L.,
EEITTk,
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3.2.4. Do not stack the modules at the project
site. ZEIFTEIE G AEAIERD,

3.2.5. Store the module in a dry and ventilated
place. BAHUHEEBXTIEL.

3.2.6. Cover the module with waterproof material to prevent it from moisture. {EFERIfRE{FAL,

BrLEBHZER.

3.3. SECONDARY TRANSPORT AND WARNING

ZIRishREEHIRN

3.3.1. Do not remove the original packages if
the modules require long-distance transport
or long-term storage. SNREMHF IR
HitERE, BAERIRREE.

3.3.2. Packaged products can be transported by
land, sea or air. During transportation, make sure
that the package is fixed securely to the shipping
platform without movement. Do not Stack more
than two layers on truck. E2E5ERIRL TR BT LA bk
iz, @iz BEiEiiTieh. mrhdiETd: BEe
HEEEEEETFa L, BR @RFASWR. EBF
iz, &% 2 BE8NEEE. (AHEH5))

LTI

10
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3.3.3. Only one layer stacking is only allowed
for transport at the project site. INEIVFITIE,
KT 1 BiEk.

3.3.4. No transport or handling by pedi-cab or
improper vehicle as shown below. Z|F=#%, 5

FRHMASEEREE.,

3.3.5. Do not transport the module with rope
as shown below. %5 FEABM,

L

ey

3.3.6. Do not carry the modules on the back of

one person as shown below. Z£ |8 AE52H4,

3.3.7. Do not allow pallets to exceed the loading area of the transport vehicle. 21T HizmZER

AUEHIX.,

11
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3.4. VERTICAL PACKAGE UNPACKING METHOD EEH8FIREAE

3.4.1. Cut the strapping and remove the
tangles. ESWTTEIEHARPRYELR,

3.4.2. Remove the top cover and unpack the
sealer. BBk L35, FFTEITERR.

3.4.3. Remove the carton. i&RLKAE.

3.4.4. Insert the unpacking bracket from the glass
side of the assembly to the bottom of the tray.
BRasRR N B MR BENITREED.

3.4.5. Cut all horizontal strapping. BiRfRTE1E
¥ I,

3.4.6. Slowly push to tilt the module towards the
frame when there are 1-2 vertical straps left.

R 1-2 IREETRHR, FESHENAGRREITH.

12
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3.4.7. Cut the remaining strapping so that the | 3.4.8. Moving modules in sequence. 1ZRE/IRE#k
assembly rests on the cushion. BERiRIFF I, | 1=8HE.
REMEERERLE

3.5. STORAGE =i

(1). Do not remove the original packaging if the module requires long-distance transport or

long-term storage. NRBHFERIFCHBIKHIFHE, BAERREE.

(2). Do not expose the modules to rain or moisture. Store the finished product in a well ventilated,

waterproof, dry and smooth place. ZIFMFIEE =M, BIEEENKEETEX. iR, HERFENS.

(3). Do not stack modules more 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°Cto + 50 °C) BB EMRSHN 2 B, YR EAMSRESHE 1 2. (BE <85%RH; iBE: -40°C~
+50°C)

(4). The module must be installed as soon as possible in the project site and must not be exposed
to rain or damp. Hanersun shall not be responsible for any damage or collapse of the modules caused
by moisture in the packaging. ZIIMBEMAHNRREEE, EIFREARKITHERES, MERABEZHS
HAMRIR. AIRFEE, RSB ARIBEE.

(5). For long-term storage, it is recommended to store the modules in a standard warehouse with
regular inspection, and under confirming of your personal safety, reinforce the package in a timely
manner if any anomalies are found. E{HKEFHERINEEEIVECES, THKE, —BRIMFRSES
FERIEABZEER N RAINELE,

(6). If you need to store the modules in the project site, do not choose soft ground and the ground

that is easy to collapse, should choose a hard ground or a higher ground with flat surface to ensure the

13
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module packages not collapsing and tilting for long-term storage. B REHIEREEER BBAEAERLTNE
M=sE, EHKEHRREIERZE. RFTEAMEMFEERNG, ZIDERRNR. S21E0RATE, NERE
FRtEE SRS EA R EEH TEE, RIEEMHKEERASER. AMRs.

(7). Do not allow unauthorized persons to access the module storage area. Z1FRIFNAIARIZITA

HFAEX I,
(8). Do not leave modules unsupported or unsecured. ZIEFEHE T LA SEIESREEAPMET.

(9). The modules should be centrally stored and it is recommended to keep the distance between
the pallets within 10cm. HHEREEHFR, EWREHEEBIEE 10cm ZA,

4. UNPACKING SAFETY i@

(1). For unpacking outdoors, it is prohibited to operate in rainy conditions. Because the carton will
become soft and damaged after it gets wet in the rain. The stacked PV modules (hereinafter referred to
as "modules") may tip over, which may cause damage or injury to personnel. ZEFSMFERT, ZIEERF
ek, RAIMEERERSZTHMTREERIA, BEEENEHETReaRENS, MEESEEMHRIRARA
1hE.

palll

(2). For a windy site, it is necessary to pay special attention to safety. Especially, it is not
recommended to transport or unpacking the modules in high wind conditions. The unpacked modules
must be tied down to avoid any unwanted movement. ZEFEXRIER T, EEENFSTNINLLEIE,
FSRIRMERNIME T, IMASCREARNEXTEME N8 MIFEANG. ELRENBHFERRIGINHGINERE

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

avoiding sliding. R\t ERERIEEREMEREEKFEIRERIME, BRiE.

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

surface. IFEAY, BMBGZARFELUERFRD, RNHRIASEENGBIBRER TFEH.

(5). Each module shall be handled by two persons. It is forbidden to pull the wires or junction
boxes and frame of the modules to carry the module. SHEHEE 2 PAIE, HBRAEHE, ZiHhhHERE
ROt

(6). If all the modules are not taken out after unpacking, the remaining modules shall be placed
horizontally and repackaged to prevent them from tipping. When packaging, please note that the
glass side of the bottom 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

14
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than 16 modules, and the frames should be aligned. WEFEESEEAMLIIE, NIERISAIEMX
EBREFIE, HLEE. (TR, R TNTEAMREESL, EAHIREESE T, R EENAHFTER
EEELME) . AUHNSEKHESHERET 16 F.

In addition to the above points for attention, consider professional on-site unpacking, exception
handling rules, please refer to Hanersun “Spec. for PV Module Unloading, unpacking and Secondary
Transferring” . JRUA LRSI, EEREWHNZIFE. RECEMAN, BSEINAE CEARBHES.
FE. TIREEIEE) .

5. INSTALLATION =

5.1. INSTALLATION SAFETY R&&H$

(1). Hanersun modules can be mounted in landscape or portrait orientation, the impact of dirt
shading the solar cells can be minimized by orienting the product in landscape. 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, Hanersun does not recommend short side installation. X
AYERERUKPRREEM AT LIEA BN RS, RARAZRAIS IR LAER XS KRR R AE I &ML,
CRERITAA TR RER S ONER, (BAEHBR—MRKELRZERSIER. SXAEREREH, A
FEEAHETFRRNRE.

(2). Always wear dry insulation protection equipment: insulated tools, head gear, insulated gloves,

safety belt and safety shoes (with rubber soles). EERTIEHEEIHIFERE: WESETH, <208, BEF
E ReHlReE (BRE) .

(3). Make sure flammable gasses are not generated or present near the installation site. 15HB{RZEE

AL, AEBREARTEATRIESIK,

(4). Do not install modules under rain, snow or windy conditions. Place disassembled PV modules
correctly. iIEZETM. FEHANER FEBH, FRECREBAHHITEERE.

(5). Keep the PV module packed in the carton until installation. Please install immediately after
unpacking. Please keep the connector dry and clean during installation to avoid the risk of electric
shock. Do not perform any work if the terminals of PV module are wet, until they are dry. Z&AIRHZEE
BRMHRFE. BEFEEZAI%RE, RIIBRFEZSETIEES, RMEXEE., NRSAEMREESRR T
EENZEILZR, BEETRESIIRE,

(6). Please take measures to insulate during PV module installation and wiring. EY¢RBHEZ =%
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LeHAE), DA TR,

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

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

electric shock. ELEIEF, BEARFMIEAHE, SBZHHEBLIEK.

(9). Do not hit or put excessive load on the front or back of PV modules, this may break the cells or
cause micro cracks. AETAGNIEESSEBITENYIREEHITES, X ESRAEbRaEIENEH
S SEEN

(10). Do not unplug the connector if the system circuit is connected to a load. MNRRFBIESTE
=l AR NEEEL.

(11). Do not stand on the module glass. There is a risk of injury or electric shock if glass is broken.
RIS E, DRSNS hE S /R AR,

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

(13). Do not damage the back glass of PV modules when fastening the PV modules to a support

with bolts. TEEITIRIERICABHREZISTIR LY, AERSHYABHIIEERE.

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

EEEAMINOE LTS, TJRERS EDERRIANAMHRE,

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

module. EESEABRHRS, FRERABERICUREM SIS,

(16). Cables should be fixed in the area not exposed to direct sunlight to prevent cables aging. E8

BNEEEAZIRCESIXKE, PrEBsEL,

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

impact on the modules. L3 RENGIFFEE, LUBRBMEZRIINIBESIET.

(18). The open area should minimize arc coil, which can reduce the risk of induced lightning impact

on PV module. FHEMIXIFNRE R/ DBEINELE, LUR/DEBXIHEAREBERISMm,

(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
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module and would be dangerous for personal safety. XtF BIPV si@ LTRSS, BREEMRE "M
PRI f/5% "MERG" NR2FEN, SAZGEEH FEE, RABESIRIAEYN, BENABTRIER
ek,

(20). The mechanical loads described in this manual are the test loads. For calculating the
equivalent maximum design loads, a safety factor of 1.5 (Mechanical loads=Design loadsx 1.5 security
coefficient) needs to be considered in compliance with the requirements of the local laws and
regulations. The design loads are strongly related to the construction, applied standards, location and
local climate conditions; therefore, have to be determined by the racking suppliers and/or the
professional engineers. For detailed information, please follow local structural code or contact your
professional structural engineer. AFMHEEIRIEETXIAUKNETT, WFRFESMEREINERNZES,
FEHETFITNSEXRITTEEN, FE2ER 1.5 NRE2RY (MEE=1-TEE*1.5 FReRE) . MERITE
HENRTANE, NANE, TRERSIMSIR. RItHEEHSWAHNESESUNTRITHE, FHES,
BETEME RN ERR T AIER TR,

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

lightning strikes). FATEERUFMRIATERGHRRAPBLEEARE (FIMES) .
5.2. ENVIRONMENT CONDITIONS AND SITE SELECTION HISFMHS%EEbhbEF

The recommended weather conditions for installing modules are: relative humidity < 85% and
temperature range of -40°C to 40°C. ‘BH-LERIEFRSEMR: EEE < 85% RH, INRERETEN
-40'C to + 40°C,

Storage requirements: relative humidity < 85% and temperature range of -40°C to 50°C. A#H9F
fEEEk: ERHRE < 85% RH, RERESEEN-40'C to + 50°C,

If you are planning to use the PV modules where the water damage (Humidity: >85% RH) may be
possible, please consult with Hanersun technical support firstly to determine an appropriate
installation method, or to determine whether the installation is possible. ¥NREHIERTREHIIKREE
Auth7s (GREE: >85% RH) ERDEAEM, BRI CBARASTHHFEINSBLIRE S &R RTTA, B
ERAILIRE,

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. E{#4RHE IEC 61215 REMEMIREHITINLE, AIERIISIESM T2 2I51T.
HEHRRESTH, BFEFRESEESNEMEITAIRN. SHARNGRITRRAIRAERS 2000 X,
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For most places, Hanersun 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. XFKZ&t7T, IR
FERPRBE SR B NI Z MR BT = F RS R AR EZZ IR CREIRINTT. it Fikgss, ARIFsir, £
Fok&Re, HHERFEIL.

When selecting the installation location, avoid areas with trees, buildings, or obstacles because
these objects will form shadows on solar PV modules, especially when the sun is at the lowest position
on the horizon in winter. The shadow will cause the loss of the output power of the solar photovoltaic
system. Although the bypass diode installed in the PV module can reduce this loss to some extent, do
not ignore the shadow factor. IEFREMER, ERANAK, ERYEESEEYNXE, RAXEYRS
FEABRRES A B LFZRIRS,, HRAELSEILAMR T itb T4 EREAVMIER. AR SERARRRECARS
HIIERAIRK , REKIERECRAMRERFEE _IRET L —ERENRMDXMIRE, BAEBIRRAE .

Do not install solar PV modules near fire or flammable materials. Do not install solar PV modules
where there is water soaking, sprinkler or water spray. AREESEIRIAXEE SR B IBYIPHIT L2 RPHEE
REMH. FEEBKRE. BlKEESRERKEERNM LR REEE SAA .

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. XB{4H#TEMIARER/VEAE
—RPHIRERE AT RE. RESAGRE—FHFEERNUE.

Salt spray corrosion tests conducted in accordance with IEC 61701 have shown that Hanersun's PV
modules can be installed near offshore or in the corrosive environment. However, the modules shall
not be immersed in water or in a permanently wet environment (e.g., fountains, spindrift, etc.). There is
a risk of corrosion if the module is placed in a salt spray (i.e., a marine environment) or in an
environment containing sulfur (e.g., volcanoes, etc.). %8 IEC61701 EXRFRBAIFHARBHEEBIRIAI0LE
SRR, AR AN T LR mEs B IRMEMET ., AHASRIBEKPEIKEESK (BN, BEER,
R, MREAAETHREELESFEMNR)BESHBIUKLF)HREF, SBERIXE.

On land of 50~500 m from the seashore, the corrosion may occur where the module frame is
connected to the purlin or the bracket, or where the ground is connected. It is necessary to use
offshore special PV module. Stainless steel, aluminum materials or special insulating coating treatment
must be used in where contacting PV modules, and must be anticorrosive treatment of the module
connection location, as well as the mounting hole location paint protection. Connectors need to add
dust plugs, connector protective cover. Otherwise, the salt spray environment will accelerate material
corrosion leading to mechanical load or electrical failure of the module (galvanic coupling corrosion of
bolts and aluminum frames). After the installation is completed, the connection position shall be
protected by spraying paint and so on. TEiE&IH 50m~500m FYFEE, EREDIE SIESR ST ZRANEE SR,
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BRSSPI AT RERERIR, FEERS DURTREN. YIRANENEEEMH, SHEsRE
@niAz=®, OTC REZ)RSIABMHER, HFEXNBMHEEUEHTIHRLE, DRLEIERRDF,
ERRTERINEE, EERRIPE. SNERENEEINE B IRSEREH M E Ta B ERE R (1R
RDERIFEBISIR). RiRThE, ERMENHITEIREMIF.

Non-offshore PV modules can not be used in environments with presence of strong corrosive
substances such as salt, salt mist, saline, active chemical steam, acid rain, or other substances corroding
modules, affecting modules’ safety or performance. BEZEIEE LA ERBHLESERESREIEE
MYIERANEE. BE. K. BRAMHEES. BW. SEEMESEEERAN. FnEGREEEEERYIR)
MR,

If PV modules are to be installed and used offshore or on land within 50 meters of the sea, please
consult Hanersun for details to ensure that the module warranty is valid. HEZEEE LIRS 50 KHWAY
Pt NEERAYARAN, FIBEFEIIR B EEARFIARSEAN, LARREHREER.

According to IEC62716 “Ammonia corrosion testing of photovoltaic (PV) modules” , Hanersun
modules can be safely installed in ammonia-heavy environments, such as farm, meadow and so on.
IEC62716 "Y&fA (PV) BHAIEBMIRIE" AISERERNE, IR ARRAG T UL EMTEEGRR. 7
EREREAFME,

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. 1RIEIHEHIEEIAE,
RAGERNRIPERBRAGZENSEIRIRE, EXKXE, FEFEEMHNXEREIRI XL,

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. RFZITEEBHELINE, 1552

ERRMERESES, —EEENEN.

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. ZHERIN L3 AMHEEMHRT, BN LS AEBEE—BERTZEFRN0
Xip#, FAERIEAGESENTEEC AR IENX, EERETRASAARRREESIRINASZ 2 RIE HE 2/ TIE
X,

In the case of residential installations on the ground, modules must be installed following local
regulations, e.g. using fence. WRFTIRMEEME L, BHILLRNTRAEIHT, flinLEhFERT
Eit=,
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5.3. TILT ANGLE OF INSTALLATION ¢R4B{S-Z2& A

Installation inclination refers to the Angle between the module and the ground plane, as shown in

Figure 5-1. 225 (RIS CYARMSKFEZBNMAE, WE 5-1 Fix.

Tilt angle

Horizontal

Fig. 5-1 Tilt angle
5-1 ZRIATEE

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 loss. APHBEAEHENLENIZIRER—AUME—ZEAE, TRN%E
FZE A SERRI SR EMRIRED S B EERMSRAI IR IRFE EAILES, MTIRFER
FEnITRER, ERIhEREHRR.

The largest power will be generated when direct sunlight on solar PV module. For modules which
are installed on the fixed brackets, the best installation angle should be selected to ensure the
maximum power output can be generated at winter time, if the angle can guarantee enough power
output during the winter, it will make the whole solar PV system in the rest of the year can have
enough power output also. ZEYESIEIAHRE SRAM LRI, NFILREARESSE L
AUABRBESSAEY, IRERIENREINABE NS REZ=AIARRRE MAEMARITIERF -, INRIZABERERIESAE
HEZZFEEBIINEREL, IBSEENAEECREMH AR E—FPHNR T EEBEE BBAITIE .,

Solar modules are recommended to be installed at an optimized tilt angle to maximize the energy
output. For detailed information on the best installation angle, please refer to standard solar
photovoltaic installation guides or consult a reputable solar installer or systems integrator. Dust
building up on the surface of the modules can impair module performance. Hanersun 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
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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. EISGEIZL
RIS LR PERR A LU RIRE B H R A, SNTFFENTERE, BB EGEEEREE LR
YR EH RS HAVEN., IR RN AU RENIMERLEREEAA/NT 10°, XFEEMHE FRITRERSE
BEETKEE, NTIR/NEGEDRE, BEFTEARERIRUKRE, BRIKEAERUKERE LB MRIE,
T EEMAINIMRE, HTBRMFHEENT 10° 5 EfNSEFSAETIERIRIEEER. —REREXEF
ETFREREENSE, ERNESE. BESFRRTPREERAERERIRITH R HRETFA.

5.4. INSTALLATION REQUIREMENTS FOR BIFACIAL CELLS MODULE YWHEHhAHEZEER

Under the certain installation conditions, the backside of bifacial cells module will also generate
electricity power after receiving the reflected light, which will bring additional power generation gain
to the power station system SXEIEEtHEHE—ENLTERM T, SEEZIIRIDIEEASKRE, REEIER
FEHREMY R B IE .

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. BHNERFTEAM (BF) B (Flan, BEERF. WX, &) , BMESRS (B
BE (fn, BEREs. SR, B EEXR) Bk,

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. &FEEEEFFIMPEREIER,
BHESE. FEEFISmBRIENE X,

Generally speaking, the reflectance is various with the different ground (See table 5-1), and this will
lead to different power generation gain. —f>kift, FAEAMEAERSIERER—HN, HIEEROAHRE
HEEBAR, 05 5-1 Fir.

Table 5-1 reflectivity of different surfaces

& 5-1 ARENRITE

The ground type Water Grassland | Ground | Concrete Sand Snow
thmEeE 7KHE it o iz i ES

Reflectivity range (%)
RIIETEE

5-12 12-25 20-33 20-40 20-40 80-85
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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. AEEESEHRSFNNXNE
iR AREENER, —RENZESEN Tm~2m LWWREE. B 5-2 7.

R ILT AR
Distance h from
the ground

et}
3 The ground

Fig. 5-2 Distance from the earth
5-2 WHEthEH=RFEElD

In the system design, besides the ground type and the module installation height to ground, the
proper array spacing and how to avoid shadow shading on the back need to be considered too, please
consult with the professional system designer. FEH{TRAIRITAS, BRTHEREMBHEELIN, SEDN
pEFEE STER EEPRERHREER, BEITWRRRITAR.

5.5. INSTALLATION METHOD &5k
5.5.1. MECHANICAL INSTALLATION AND WARNING #ifi#=2&R;iE=EIR

PV modules can be installed through clamp method. The modules must be installed according to
the following examples and recommendations. If a different installation method is desired, please
contact Hanersun 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
Hanersun, the modules will not continue to carry a valid warranty. YHREEAIEEFZEES LKA ERE
EAT. TRAGVIKIE TERFIENRT, MRERANSIRAKBLRERE, BEIRIANERASHF
&R, FRERREEER, BUSRINAHHSERRI.

Modules shall not be subjected to wind or snow loads which is exceeding the permissible
maximum load limit, 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
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be tested by the third-party organization with the analysis ability of Static Mechanical, according to the
local national or international standards. EFZITHEFEFIRBHF AR EAE HER AT TR T

(AXFIEZEEST) |, RIS RMIZASZ E SRR BRI AT AR, RIELRSIRFHBEEWRSET
RIPHATEAETT R, AR RESERH TR, HREMES TSR RS RIS RE (SR EEE R
FTETERIET &, XRRTRB T RERHAIRIE, R SIRRFVREIBFHSNEDTRENNE=
TMEAVERATIGIRAN, RS E RS ERRE.

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 Hanersun. Fri@idRIBEHRLEABM T ERINESSISE E. NRAHELRERISBE
SZXENER T, HEARTEEESRL, FHRIKCEBERFITITH,

Please ensure that the modules with the same color cells to be installed together. TEHEMZTETFE
h, BNFERAERBRINAHLEE—IT.

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

the wall or roof. ENEARHAEFIEEESEINERAZEEEZELD 115mm AYEE,

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 Hanersun and install it. FEERESRERMEIRR BB 8RY
B/ NERE>10mm, FERIEMNEREIhAHZ [BRIE/VERE>20mm, INRERFHFERX, BIRIAEIAGH
1TRE.

b

The module frame drain holes cannot be blocked in any situation during installation or use. Z%<s},

ERTRET, HKAIEHAER e,

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. RZRIFHGEE

BASEMEISWECIIREM, BRSNS E IR 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. BNEERE TSE RN, MBGRDEZRM
[EALIFNEDD B SR B Tl A

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 corrosion. IEC 60950-1 standard recommends metal
combinations not exceed an electrochemical potential difference of 0.6V. Bt iEFBESEVA
BINESAEMEEZ AR EBLFREM, |EC60950-1 FRiRIiEEtIIS BRH FHBETELEIY 0.6V,

To maximize mounting longevity, Hanersun strongly recommends the use of corrosion proof
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(stainless steel) attachment hardware. ARATEEAFEKEZEEW®, IANBENERGER (RHEW)
15,

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 10~14N.m. The yield strength of bolt and nut should not be less than
450 MPa. The tightening step is as follows: {#F M8 122, FHE, HEDBNRBESMEEMEEEE
%, FHFEZE 10-14N.m gUHE, B IRENEREEN AT 450MPa, ITELBINT:

a. Use torque wrench to tighten nut to target torque: 10~14N.m; SRR EINFITFEI2BZEBIRHE:
10~14N.m;

b. Nut loosen 90~180 degrees; 2/ 90~180°;

c. Finally tighten the nut to the target torque and reduce the torque attenuation. FR&ZiFEIRBEH
TR, PE(CHERR.

All parts in contact with the modules should use flat stainless steel washers of minimum 1.5mm
thickness with an outer diameter of 16-18mm. HEHERNFIAIMMNRER/NEER 1.5mm BIMZH
16-18mm HImFAFINEE.

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, Hanersun will not supply the related material for system
installation. LAFFIHRIRETSIAMSE, RALERANETINGHEWATORESS I AARGHNRT, HUR
BATE., Tk, RANTERE, MRCBEANRAHERIZ R,

Tools: screwdriver, wrench, stainless steel screw/bolt, clamp, nut and spring washer, plain washer.
TRIR: 1B27]), IRF. FHWRL/M8e, [ER. BISHRERE . FBE,

Mounting with Clamps applied for framed Double-glass and Bifacial double-glass EBHFHIE
IR B ENENIRRREZEL

Hanersun has tested its modules with a number of clamps from different manufacturers, it is
recommended to use fixing bolt of at least M8. The length of clamp >50mm, thickness >3mm. The
clamp 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 Hanersun. X
AEBEERZREHNAREXENNTEEHE, @NEREDFLIERE M8 t8iehIkR  KEKE >50mm,
EE23mm, SUHREAHERZHIES, XEASEBFERIRRN. MREFFEEMRINER, F
FIRAS R TR D T,

The clamp must overlap the module frame by at least 8mm but no more than 12mm. BS54
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HBEREFZED 8mm, BAREE 12mm ESZS .

Use at least 4 clamps to attach modules to the mounting rails. Z/M$F 4 M EESEHEEELZES
M.

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

PHREAREMBINASEISER, BNEEESTR,

Be sure to avoid shadowing effects on the solar cells from the module clamps. {E&XEEEM4GKE

The module frame is not to be modified under any circumstances. B{4HBEEIHTE R FEBRRSREE,

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. HIEFEXFRBIKELRESZRN, MM EEVPFTEFEAIONER, AEMNEMSE (\) £
TERMIKE. MAEINESKIERAEED T EMIMIRELMRREMAEEAZ RE.

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

ex: M8 10-14N.m. KENNAHHRENZRE PR ARRERITUIRTHRESRE, Hlan: M8 10~ 14N.m,

For the composite frame assembly, it is recommended to select a clamp that matches the A surface

of the frame, while ensuring the clamp’ s end face does not contact the A surface. S FESIDERM,
ISR SI0HE A EHEICECAYER, HRRERINIGEASIOE A EiEM.

End Clamp Installation BRERE Middle Clamp Installation EEZIE

[ ]<—Laminated Part Laminated Part—s

Aluminum e

e AlUMINUM Frame Frame

Washer
Spring Washer

Nut Bracket

<—— Bracket Spring Washer

Nut

- A Surface
[ )< Laminated Part e BN Clamp
Laminated Part—s == )| [/
Bolt ——>
= c ite Fi PR . | Washer
Washer - € Composite Frame omposite Frame . ..

Clamp —

o Washer
Spring Washer
Nut Bracket
<—— Bracket Spring Washer

Nut
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[\Y LeTe [V] Mechanical Loading Mounting Direction

Bt LA TEE

1 -
Downforce load < 1600 Pa { %
Long Side Uplift load < 1600 Pa
Length< A=100~240mm
2000mm IEE#E <1600Pa *NOTE:
HE# <1600Pa 1. The crossbeam is parallel to the short side. &2 55017,

2. The above described distance is from the module edge to
the middle of the clamp. Clamps length >50mm. FrAEER
EHNEEIREFOIES. KEKE>50mm,

3. The mounting rail overlaps completely with the short side
of the module. RSN FTTEL, LARSHEKELTEEE.

< <
_] [_
Downforce load < 2000 Pa r N
Long Side Uplift load < 1600 Pa
Length< A=100~240mm
2000mm 1IEmE# s <2000Pa *NOTE:
EEETE <1600Pa 1. The crossbeam is parallel to the long side frame. #&25%H4
KIL¥AT.

2. The above described distance is from the module edge to
the middle of the clamp. Clamps length >50mm. FrAREE
BHNGEIRESORIERE, KERKE>50mm,

3. Need two support rails below the PV module to make sure

the Mechanical load. HE TEEERNZIEN, LABERTRETE.
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._A___i ‘F__A__.
S
Downforce load < 2800 Pa __A_.Jl . ‘L_A_..
Long Side Uplift load < 2400 Pa A=1/4L£50mm: L=Module length
Length< *NOTE:
2400mm LEE=f <2800Pa 1. The crossbeam is parallel to the long side. 1#ZR5KBF1T.
IR <2400Pa 2. The above described distance is from the module edge to
the middle of the clamp. Clamps length >50mm. FrAIEEA
B NEEFEHONIES, KEKE250mm,
3. Overlapping length(perpendicular to the long side
direction) of mounting rails and long side of module no less
than 20 mm. LESNFITTKIA, HARSHMCOESEELN
INF 20mm,
A | | A
Downforce load < 5400 Pa A T A
Long Side Uplift load < 2400 Pa -
Lengths< A=1/4L£50mm; L=Module length
2400mm EmE#H <5400Pa “NOTE:

& <2400Pa

1. The crossbeam is perpendicular to the long side frame. 1#
ZE5HBKINEE.

2. The above described distance is from the module edge to
the middle of the clamp. Clamps length >50mm. FRAEEE
BHLEEIFEFORIER, KEKE>50mm,

3. Need two support rails below the PV module to make sure

the Mechanical load. ‘B TEZBERNSZIEN, LAFBRERVRETT.
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*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 Hanersun warranty.
BILAEREMMRERE, (BRNET ERENERSFEARERNRTERE, FRETEEMAEZZIARSE
FEJRR.

Mounting with Clamps applied for frameless Bifacial double-glass ERAFFTIENENIEARER
£y

Hanersun has tested its modules with a number of clamps from different manufacturers, it is
recommended to use fixing bolt of at least M8. The length of clamp >150mm, thickness >3mm. The
clamp 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 Hanersun. X
AeBERZREIERN AR RAA S, @ ERELD A LIEE M8 1212A0% B, SkEKE >150mm,
EE23mm, SUREAHERZHERES, XEAETRERIRAN. IREFFEAMRINER, F
EIAS TR DS,

Use at least 6 clamps to attach modules to the mounting rails, three clamps should be attached on
each long sides of the module. Z/M$EA 6 NMEEBABHEEETRESHN L, FEKHRER 3 KA.

Modules clamps should not make glass winding. ‘A EREEFIRIELTH,

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

AOIE CRUNL,

Depending on local wind and snow loads, additional clamps may be required to ensure that
modules can bear the load. MEMHHIKESRIERHERE 2/ MIZELMREMEERSZ T E.

Applied torque should refer to mechanical design standard according to the bolt customer is

using, ex: M8 10-14N.m. FEINAYHAERIZIRES F AT RBIEAOT IR ESRE, fl20: M8 10~ 14N.m,

=

Bolt —>» Bolt

Upper side clamp ———= —— Upper side clamp

Lower side clamp ———>» l

Bracket ————»

<—— Lower side clamp
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Module
B

Long Side
Length<
2400mm

Mechanical Loading
Test
kST

Downforce load < 3600 Pa
Uplift load < 2400 Pa

1IEmE#f <3600Pa
BmE#E <2400Pa

RRERBER(ER)FRAE
Hanersun Energy Co., Ltd.

Mounting Direction

A
[ ]
I |- |- ] ‘
Ll - - ________] L
rr ] ]
| 1 1 1 |
O L
L

A=300~400mm; L=Module length
*NOTE:

1. The crossbeam is parallel to the long side. ##&R5i{<
m$?j_—°

2. The above described distance is from the module
edge to the middle of the clamp. Clamps length >
150mm. FmASEE AEHHNEEITRERORES ., KEKE

>150mm,

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 Hanersun.
AR ATRERHETINEREL T FTNEKE, BIMS
BT EIIAIE.
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*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 Hanersun warranty.
BILAEREMMRERE, (BRNET ERENERSFEARERNRTERE, FRETEEMAEZZIARSE
FEJRR.

SINGLE-AXIS INSTALLATION EiHiRIFSSR&EE

The bolts used in this section is to secure the module in each fixing location with an M6/M8 bolt,
two flat washers, a spring washer and a nut, and tighten them to a torque of 10~14 N.m, it is
recommended to take regular inspection of the tightening to meet the torque range. For all products
covered in this section, all parts in contact with the frame should use flat stainless steel washers of
minimum 1.5 mm (0.06 inch) thickness with an outer diameter of 16 ~18 mm (0.63 ~0.71 inch). AT
(EFARVIZIRER M6/M8 #ZeFfI NN FEE, — MEEREM—MESEEAHEEES M EELE, FHTEE
10~14 N.m RYHE, S EEERE#REHETE. AR RAREr m IO EERAI A BRI (A
INEFES 1.5mm BIMEA 16 ~ 18mm HIRFEARFEINLE.

The module has to be installed on the purlins. (S4B {4ZEERIESTENZESH F,

_Ms M6 M6 Ma
7|
ffffff
o) I's N — — e a I's Y
N/ N So— _ \ / A v
"""" 4UD
990
1400
o o D@ — o D
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Module Type

HERS

HN18N-72HTxxxW
HN21RN-66HTxxxW
HN21TN-66HTxxxW
HN21TN-60HTxxxW

RRERBER(ER)FRAE
Hanersun Energy Co., Ltd.

Mechanical Loading Test

kRN

Distance between mounting holes is 400mm
Downforce load < 1800 Pa
Uplift load < 1800 Pa

The length of purlin shall be no less than 600mm

Bz FLIEEER 400mm
1IEE#f<1800 Pa
HEmE#ETT<1800 Pa

BUSHEEFRIKEAMET 600mm

HNT8N-72HTxxxW
HN2TRN-66HTxxxW

Distance between mounting holes is 990mm
Downforce load < 2800 Pa
Uplift load < 2400 Pa

RiZ2<F AR 990mm
IFE# <2800 Pa
EEEAT <2400 Pa

HN2TN-66HTxxxW
HN2TN-60HTxxxW

Distance between mounting holes is 990mm
Downforce load < 2300 Pa
Uplift load < 1900 Pa

RZ2=FLiEEE 990mm
IEH#A <2300 Pa
EHAT <1900 Pa

HN18N-72HTxxxW
HN2TRN-66HTxxxW

Distance between mounting holes is 1400mm
Downforce load < 2800 Pa
Uplift load < 2400 Pa

EIMZZEF AR 1400mm
1FE#E1er<2800 Pa
BmEE <2400 Pa

HNZ21TN-66HTxxxW
HNZ21TN-60HTxxxW

Distance between mounting holes is 1400mm
Downforce load < 2300 Pa
Uplift load < 1900 Pa

EMZ%=FLIEEE 1400mm
1EEE <2300 Pa
EmEZTr<1900 Pa

5.5.2. ELECTRICAL INSTALLATION HBS%ZE

(1). Cable layout &A=

Hanersun recommends the following two wiring methods for portrait and landscape installations
with short and long cable lengths, respectively. For specific standard cable lengths, please refer to the
datasheets of the products. IRIAFEEERINFERLATRMEEE (KEBAHINLEST, EIERKBSEHEE
%) . EXNBERITERE, BERmEUER.
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Recommended Wiring Methods Graphical View
HFEEA BlR

Portrait installation

Standard short cable length

EC 2 —+ 7 #lr tll *
BEREIT LR

C-type Wiring fa&klliutEi% C B
One end of the single row needs to be extended

L TFAHR— iR BRI

Portrait installation

Standard short cable length 1 '||' T ‘||' |' 'r' '[ +
BHER
I HERR B Linear Wiring &4z Az—8

One end of the single row needs to be extended

L TAH—in B e Kk

Landscape installation

Standard long cable length or customized length

B
AR R AT E

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
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other related process of the product. ZEFBFEEIR: N T EIHEEEHXKRIERIRME, EIRITRFITE
BRI, BB AR REREL SIERER, S SEEAREENRESIRA, N RES LN ERED,
TR, IFE). EPREUEERAXITRES, MEITELSMERRRR. SOMEERZBIFRNRNE
F 60N,

Pay attention to the direction of the wire when installing the modules. It should be connected
along the wire direction to avoid bending the wire. JFEEHLERNNSESR, NIRESLSREE, B
RELATE,

(2). Electrical Connection &

The Direct Current (DC) generated by the PV system can be converted to Alternating Current (AC)
and connected to the public power grid. Different regions may have different policies, laws and
regulations to stipulate the installation and grid-connection requirements of PV systems. Therefore,
during the design, installation and grid-connection of PV system, please comply with the local policies,
laws and regulations. J¢ARRAR=ENERE I LR ISTRE, HEAHBENEE, AREtXAsEERERN
BRI ENFNENARRANLEEKRNANER, EECARRIRIT. RMAMESRET, HETH
WERIIEEREZNEK.

PV modules can obtain different current and voltage outputs through series connection and

parallel connection. Read this installation manual carefully before electrical connection and installation.

Please design and connect according to the current and voltage required by customers. Before
connection, please ensure that the connection part is free from corrosion, and keep it clean and dry. 3%
NEAEIS BREFNFERRANIER T LERE A RIREBIRAEBR RS, i TRAIERMTRR, BFEdiEss
A, FHEEFATERNERAEEH TIRITNES. EERIEHRIEESRD TR, RIFSE0TE,

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. REIZEERIBHT=RARERIRE—IE, BEAE—RABHREFRIIEEER—E
t RTREANARERSENEM, BFERSENTLEE—MEEN) . BHREEAESEI AT IR
BHRFBEE, ZEEETUEEHIREEEIISBERE.

The standard copper cables applied in Hanersun modules are UV resistant and with a
cross-sectional area of >4 mm?2 (12 AWG). All other cables used to connect the DC system should

have a similar (or better) specification. ;IXFEEBRIYERBHERAEEFR>4mm?2 BFFEIMISCAE L,
BFEZERRZFIFEEMBRNERHEN (HES) S,

The maximum number of modules in series depends on the system design, the type of converter
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used and the environmental conditions. In general, the maximum number (N) of PV modules in series
can be calculated by dividing the maximum system voltage by the open circuit voltage of the relevant
solar PV modules. When designing the solar PV system, it is necessary to take into account the
characteristic that the voltage of the solar PV module changes with the temperature. Considering the
voltage increase caused by temperature drop in extreme environment in winter, the maximum series
connection number of solar PV modules can be calculated by the following formula. EBEXR{4AYERAEL
BEURTRERIT, AR EIMGESRM. BEER T, SANRKKHEESCARNEE (N) TLUE
W RFERABERUBX KIS CAREFIREERS U EMRE, BRERIT AR YAREN, —EEF
SRS CARHHEBEREE EERMRANFE. EREISEENRIME NEE FEEMNBERS, X
PHEECREH- R AR BRBEETLUERUT AT E:

V > N*Voc*[1+B*(Tmin -25)]

V: Maximum system voltage RARFEE

N: The number of maximum solar PV modules in series BeEREAE—FCAIEARIRAEE

Voc: The open circuit voltage of each module (see product label or datasheet) STC 4 FEHERIFF
BEE (TLEERHIITEHENIED)

B: Temperature coefficient of open circuit voltage of the module (refer to datasheet) ZE{4HIFFESER
ERRERE (BSEHUIIIES)

Tmin: The lowest ambient temperature at installation sit B{4LEMARIIIESRE

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 Hanersun shall be for reference only.
BERFREEENAHE, NIZREIIYCARRRITNE. BRIRITHNE, HESRITERATWIEA R
E, INAKEAMENAHTEARNUHSE,

If there has reverse current exceeding the maximum fuse current flowing through the module, use
overcurrent protection device (fuses, etc.) with the same specifications to protect the module. If
quantity of parallel connection is greater than or equal to 2, there must be an overcurrent protection
device on each string of module. 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. 1R rEEEBITHARAIRICLZFEIRAY
RERFREIEM, BREREREMERITRRRIFEE (RIRLF) KRIPAG. NRARBENTET 2 &,
TEERAN e — M NIRIRARIPRE, B 5-3 Frr. AHERSTIESMEREREN. BB, rEH
B nEEERRIES. SHEKN, rEEHLRESHEENBE. ERAHIHESRATERIIRENSE
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RS, AHAEERE—REE T RITINRSHEERIRE.

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. dNR—AEFEFILMERRMEEZERIS—, VLK F=HiE
FBFHEESRURIR, FEHTHEXZAI, IS5 UHASFIRIBENRY. RNERNSFIZBIRMEREREE
EEXTF 10V, WEHTIEEZ A EEERRE.

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. R R, BHRFEMMSENE
. EEITERY, MR—MAMRIERIRRE, FIRERIENAIEMIRE.

Each Hanersun PV module has two PV cables which can withstand 85°C temperature and they are
sunlight resistant(UV). The cross-sectional area of the cable is 4mm? or 12AWG, and the external
diameter is 5mm ~7mm. The minimum bending radius of the cables must be 43mm. Any cable
damage caused by bending too much or cable management system is not covered under Hanersun’ s
warranty. Plug & Play connectors are included at the end of each cable. All other cables used to
connect the direct current system shall have similar (or higher) specifications, and should have the
suitable insulation ability which can suffer the possible maximum system V. (as defined in TUV
2PfG1169 or EN50618 (H1Z2Z2-K)). Hanersun requires all cables and electrical connections to comply
with the electrical regulations of the countries where the PV system is installed. ;R{XF¢EEAVEHRAPHEE
SR BHEEFIRAT LIRS 85°C RURELIN LA BRIV PV S48, HSHBSEERYI 4mm2EL 12AWG,
SHERIIMNEER) Smm ~7mm, EBERR/NSHARN 43mm, EiIESHEELEERRFERAIIRIA
FEFEERRSCBIRMEEER, BRS&in~EHEERAERERSE, ATEEERRAATEEhEBLN
BEEHEN (ES) fitg. BERESESESMREELEAZATRENEARRIEEE (40 TUV. 2PfG1169 B
# EN50618 (H1Z272-K) #tiff) . IR ERFTEREBSIERM IR TARRL TR ER TiENAY
ME.

All electrical performance parameters were obtained under standard test conditions (1000W/m2,
25+2°C, AM 1.5, according to IEC 60904-3). The tolerances of Isc, Voc and Pmpp are +3%. They can be
found on the product label and in the product data sheet. FTEEMRESEEEMENIRZMTHFEH
(1000W/m2, 25+2°C, AM1.5, #R#& IEC 60904-3), Isc. Voc 1 Pmpp BIAZEA13%. EAITLAEF @R
S mAS PR,

Temperature coefficient for voltage at open-circuit; (refer to data sheet) Voc [BEREIESEIIES;

Temperature coefficient for short-circuit current; (refer to data sheet) Isc [ BERFIESEMIES;
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Temperature coefficient for maximum power. (refer to data sheet) Pmpp IBEREIESENIEH;

For details about the NMOT of specific module, see the data sheet. BEfREISHERI NMOT iB5SE/M
‘.

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 to
the PV output. EIEREER T, BHsEaBEFERENRFM FTESHNEREEENER. BEt=iHE
PHTERE. SHERRNIERE PV MtHAEHRE Y RRRIR TR, fRCELAH LAY I 70 Vo BY
ERERERLL 1.25 FIFREL.

When selecting a cable, the minimum current-carrying capacity of the cable can be calculated by
the following formula. TESEERBAIRT, BENR/NERSETIEBY THXMMICKRITE

Minimum current-carrying capacity of the cable =1.25*Isc*N,
EE:QIIkEE/J\ﬁkI)ILQE_1 25*|sc*Np

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

lsc: SERABMRUEREERIT (AL A)

Np: the number of modules in parallel or module strings

Np: FERBHEESERNHHE

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.
ATHRAEFRIESIET, DERAHEERTE (NTMes. Biths) i, NINRBRESIRIMEERIER. 0
RBMERALE, SR_IRETESIRIA, SR EHAIARERELLIEINBE. SEREREFEEN— AN
AUER IR FIEER T —MEMR ARG F £ SSREMRTUFECEZLIEINER. HERRERRSEEN— AN
AYER IR FIEER T — MEMRE R F . ZE1E6ER Y:!ZT Bl RaRiE MR REM. FILBABRAN
FbhiRAEERCRaE A s EERET. FEAT PR RERCREHNARIIERRS
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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 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 regulations. &{FBE&FN
HEIFFEEAEFLT, IERAERMHRBLAANGEER. KRSENRGAGAERRERZSRORISE, AR "
—FERNEEEIN, BNERAGRITE, SRTEZ-EBINMENEZR, FEESHEZSRAIENERE
R, BEREESRI T D A AR ENERARE,

o= ¥ 1
@ el je e e s @
© Totle| o] [ o= l
1 | ]
el @ ol ® e @ ol e e
String Connection EREkIERE Parallel Connection HEkiZEZ

—H— Blocking Diode K& —E— Overcurrent Protection Device ITRE{FIPEE  =fXg= Connector jE#&SE

Fig. 5-3 Module connection method

5-3 AHEELBI

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. EBSEIKAIFRT, TEXTBHFNAERHTHE
e, FWAESRRRIEER, EFREEFSRIIEER.

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

To clear or trim excess cables and Hanersun recommends that all cables be placed in proper
pipework and away from standing water. [BEREEIRZ RIVEBLET, NMANBENFIBRESNAREEINE
B EITEZ KA.

Hanersun recommends using lightning protection devices which are complied with local laws and

electrical regulations. SRIASCEERINERFTFE St EANERNE TRERIPERIFRE.

All the above instructions must be followed to meet Hanersun warranty conditions. JUE<F LiARTH

IRBALAR B IR A SCRRIRIESRA

37



HAN=—RSUN SRR AR ()G RA T

Hanersun Energy Co., Ltd.

(3). Bypass secondary 5= _ikE

If PV module part by shadow block, which can lead to reverse voltage related to solar cells, PV
modules in other unaffected battery string or other PV modules in the system and current will force
through keep out part of the power loss and heat affected cell. When the PV module is connected in
parallel with the bypass diode, the current in the system will flow directly through the diode, so as to
bypass the blocked part of the PV module and minimize the heating degree and power consumption
of the PV module. Bypass diodes are not over-current protrction devices. dNRFEARBHENERDZIHES
PR, XSEUMRXAIARRERE AR EEE, AREECAAGPEMARZ MR bR R T E M ARRRE
FREHRIE RSB TIET S o TR ERAHAZH AR B R IR, SR CREBHFFHHKE
BIRER, RATHEMSEENTIRERY, NS AR CREAPHRIESIES, EARRE AR
HRPFEEFFRERFEREEIRE, TSR IREARIERGRIFESR,

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. & F¥¢ARBEEEREETES 34
ER_NE. BAESHITFEREZEERNE, EERS _MEHNTE R, XETEEHREWATTEN.

(4). Grounding #zEith

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. FTAZE4-DIEFISZ 2R TUE R L EE M FE FARYEE SR HE
TAGE. UL, ZRIEMSIRROEb ER IE D,

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. The ground conductor must be reliably
grounded by a suitable ground electrode. BEERSENEESAEALHOENRB S BREMH T EERE
FE—RLASCHIE ., Bt a2 IRE e SMAa TR MERNESIRITIEIE. ME. ER
RAERIR SRR, B SA A IuEE @RIt Bk i feiEit.

General grounding hardware comes in a package that includes the grounding screw, flat washer,
star washer and wire and other relevant hardware should be made of stainless steel. 1ZHEEEEE S 11

125, FERE. EfREMEDZ. BtEXEHONERNENE R,

Do not drill any extra ground holes for convenience, this will void the modules warranty. IEAERE

EHOE CAFLEEEB TSR, SCBRBRERIGREL.

Hanersun does not provide grounding devices or materials. Any third-party grounding device that
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meets the requirements of the installation electrical equipment specifications can be used for
grounding of Hanersun’ s modules. The grounding device should be installed in accordance with the
operating manual prescribed by the manufacturer. JRIAYEEBRIRHIRIBEETME, FELTEMBSIRS
A EEKAIB =St Er TR AN R, iR E N REIER A ERR FFMH T REERF.

Hanersun recommends using grounding wires with resistances that are less than 1Q. JR{AFEEEEEIN

EHERpE<1Q,

The electrical contact is made by penetrating the anodized coating of the aluminum frame, and
tightening the mounting screw (together with the star washer) to the proper torque of 3-7 N.m. Eg#%
R B FERNERIR AR EF TR LRI (S EFRE —E)E 3-7 N.m AUESHAER AT,

Grounding connections should be installed by a qualified electrician. Connect module frames
together using adequate grounding cables: Grounding wire size (4-16mm?/12-6 AWG solid bare
copper) should be selected and installed underneath the wire binding bolt. Holes provided for this
purpose are identified with a grounding symbol * =+ - (IEC61730-1). All conductive connection
junctions must be firmly fixed. NHBERVETARF THEMERE. FRSERTRENSEEFDESER

FE—2, RO RIS (4-16mm? S0 E S BT EARIR A0 T, R iR~ =

(IEC61730-1), FTESEIERERUINERE].

To avoid lightning strikes and ensure electrical safety, the module frames must be reliably
grounded. Grounding between modules can be done using a 4mm?2 (12 AWG) solid bare copper that
connects adjacent ground holes on the module frame (unused installation holes on the frame can also
be used for grounding). ANERBEHIMBES LTS, EHOELROISEER, B2 BR0EETLIER 4mm?

SEiSLe, BEMHOIE LERRYEIbF LSRR, STREHZ BIRZ S (O1E ERERRAN LB LIA
ki),

Components i Connection

EER

Star washer, flat washer, grounding
wire are placed in turn, then
screwed into the grounding hole to
bond the adjacent modules.
BEMRE. FREIEEAORIE,
(EFIRE TR Al, BRBEITEkRE
TEFEIBEM

Hanersun recommends using the following two methods for grounding installation, as shown in

Figure 5-4. FRAEMNFERALIT/ZAEREE, W& 5-4 7k,
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Wire slot (available for 0.006 to 0.025 in? cable)

Slider
Blot

0.006-0.025 in? cable am — Nut

Hex nut

Wire bolt and slot

E/ Mounting wash hex nut

- Aluminum frame

Base

Figure 5-4 PV module grounding methods (IEC Standard)
5-4 FRAMHEMSGE (ERTF IEC)

6. MODULE MAINTENANCE ZH{&%

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. A T{RIEFRLENNCARRSGREBKEMFER, FESEAK
BHRITHRGHFRIN, TECHATREASCABHHTIRENYER, XERFPYIETHRE. JeRTTME+E
MR B4R BRI TR R ARLEF 15| FER AR B BRI A R RHT.

6.1. PANEL VISUAL INSPECTION AND REPLACEMENT {B{#:/MieSHIEi%

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. NEHIGEYSATGEFEAEEEEIRN, FIIKIEIRE. LOIR.
ELail, BRinF A iRIFEESERSHANRESEMIIRe NS, MEREREEAMS, RNIFibh
FRATAIEIERRRYTHEE AR, IS EH N EREANREMIFRE (B5THR. B5FES) . BHRIRENRF
ENES R REREFM.

Check the electrical, grounding and mechanical connections every 6 months to ensure they are

clean and safe, free from damage or rust. Check that all string fuses in each non/earthed pole are
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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. ##iX& 6 MNB&
BORES. BIWERYG, RRESERE, TRIAEER, RES M HBRPNEEHIIRISLES
[EETF, HEREPUESCITR, MEMERAHRBRELFEITR. ERESBOERCAAN, WEN
RNESRY.

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 regularly to avoid shading and thus affecting the module's
performance. 10EMABHREAZEERY, EEHEN. NEMEIRER, BRERELCAEY, Sma
HHERE,

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. {2 XBHEESE
ABHENBERNERR R B EEARRE A EMRELAR LFEBE. KHsOCABHREER Tar4ES
B, #EMEiIakse, HEVWRIEEWARHIT,

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. #17455%
LR BRI FEMRMIGIFRS. E=RBREGZ R, —EERBZRAET RSB LRERF 4.
PN RAABXETF TEXMAR R MABHaIEZSS. ERERREATF R BRI AN.

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. 7EEFEEEBNRSH, HE RS BENEESED
FREHEHREZ B LERERE .

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. TEfERREAMETF 200W/m?2
HERT, INREHNBESTEEEE 5% L, RBRHERERT.

Comply with maintenance instructions for all modules used in the PV system, such as brackets,
charging rectifiers, inverters, batteries, lightning protection systems, etc. MRBFHARGFERRIFAEER
4, WISZZR. FEBEEMRRR. WEeE. BRED. PERFFALERIRA,

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

E8: SR BH LHFRESIRRARNMEERR. [HUBRSH4EHPERABLRANARE, FEERNRS
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ARESHBEMNESESE. FIEAFMRESIHiR S EEET,
6.2. CONNECTOR AND CABLE INSPECTION EiZs3f1&4taE

It'" s recommended to implement the following preventive maintenance every 6 months: #E&7<

MR T —IRATRITREO AR

(1). Check the sealing gels of the junction box for any damage. IGEELATIR, WIRIERME
B2

(2). Examine the PV module(s) for signs of deterioration. Check all wiring for possible rodent
damage, weathering and that all connections are tight and corrosion free. Check electrical leakage to
ground. IEEXARBHNZNITS. SEFTERMEIIBEIR. SIEENX, UNRMEEEREDERRE. 8§
TRHg. MERAHESERT.

(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. 1 @EFEESLGIEEERZERFE,; BHABHSZ
PR EST B AR IK X,

(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. &g+

IReAURAEINEEANZ A EBER. I, BETEOBGESEEZI. EHENNESSEFEYIRIA,
6.3. CLEANING &%

Dust accumulation on the glass surface of the module will reduce its power output and may cause
hot spots. So the surface of PV modules should be kept clean. Maintenance work should be performed
at least once six months or frequently. E4AITHEREHBFIANGGEBX, KAOHEREAGNIFERESN
NEPER, PREAMREERIE. FILUCRBHRENGRFES, Bt LN EDFF—RERE S IRt T
EINERTEIE.

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

E5: BHERTENEZIINGNARRT, TEARNEBRFEMLEM, NeEEZAMET 2000V
NERT{FEE.

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

42



HAN=—RSUN SRR AR ()G RA T

Hanersun Energy Co., Ltd.

hazard due to leakage currents, and the risk of shock is increased when modules are wet. Before
cleaning, thoroughly inspect modules for cracks, damage, and loose connections. &% T{F&igERkZE4
AR—REFIBERHRORIANEG, B tSIgNMERln, RRHFRANEHSHTRERMLIMERK, M
BAHSESINEIXMIREBXGE, FtiB et EaMERRRA, R, LIAEESRE.

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, BEHIREREMTN, BNEMFHBEIHEENSOI2SBUNE. FIDEEMERDETE
WRNKEURA—FREFRER.

Use dry or wet soft cloths, sponges, etc. to clean the modules during the cleaning process, but do
not put any modules directly into the water, do not use corrosive solvents and do not wipe the PV
modules with hard objects. When the pressure water is used, the water pressure on the glass surface of
the module must not exceed 700 KPa. The module must not be subjected to additional external force.
If there is greasy dirt and other substances on the surface of the PV module which are difficult to clean,
conventional household glass cleaning agents can be used; Do not use the alkaline and strong acid
solvents. If necessary, use isopropyl alcohol (IPA) or other solution according to the safety instructions
to clean and ensure that no solution flows into the gap between the edge of the module and the
module frame. N{ERFIEEEIEAIEIE FMEFTIEHBREVCAEN, MEERRIREERISEEREE
4. IERAEKRIESRE, BHREREAKERSET 700KkPa, AHTEAZEIMIING, BFREERS
HIEABNKR, HREBHREEHSEEET SR, JERAENRBRIEERN, B8RRI ER
AR, MBEVE, TEREEERERFAE (IPA) BEMESESTIBR, HREREIIKERARHASM
BHEZRZBRIER.

Clean PV modules when the irradiance is below 200W/m?2. When cleaning the modules, use a soft
cloth together with a mild detergent and clean water. Take care to avoid severe thermal shocks which
might damage the module by cleaning modules with water which make sure the temperature
difference between the water and the module is in the range of -5°C ~10°C. 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. NEERREKT 200W/m2 UEIR MEESREH. BEEMT, NERRM
FEEFRSEEFILSEX. EEEMNARIPKEFEEEEIIERE-5°C~ 10°CZ/E, LUEEER HI™ERY
TSI ARIRRE. HINAE—RPER B RERSHIHMRERSKEE, LTI HAEH

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. EEXDATF 4 K (BENEK) . AMBEASHESEZE TS
TR,

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
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occurring; Do not use as steam cleaner. J¢RAAMBEELIEHR, MEEREEM. FERKKS EEMSE
BB4S, FREAANEHE, BRIDEEENEEIITE, PHLEBEMAKRE; MEFERASE .

The back surface of the module normally does not need to be cleaned but, in the event this is
deemed necessary, avoid the use of any sharp projects that might damage the penetrating the
substrate material. BHHNEREEERERE S, BEASHIEVLENERITERR, REfEREs]
ARSI EREE AR — TR,

When cleaning the back surface of the module, take care to avoid penetrating the substrate
material. Modules that are mounted flat (0° tilt angle) should be cleaned more often, as they will NOT
"self-clean" as effectively as modules mounted at a 10° tilt or greater. ;&ESHEMHIISER, TEBHEL
RSEIMHRER. NEGUIEE K FLENENG (0HFE) [ FAXEAHFRSEIL 10°RFHBEEX
RifRENEEIFERES "BiSE" ThEe.

Do not scrape or grind stains off surfaces while PV modules are dry, as this can cause minor
scratches on the surface. BH-TFIENER FTAEEREE SRAEHEERR, FAXERERES [RE4/)\Y
&,

6.3.1 CLEANING METHODS i&i%kAix

Method A: Compressed water % A: BSEKEB%

Requirement for water quality: 7KEEK:

(1).pH:5~7; pH E5~7;

(2). Chloride or salt content: 0 ~3000 mg/L; Sft¥aEhoa=: 0~3000 mg/L;

(3). Turbidity: 0~30 NTU; &EHE: 0~30 NTU;

(4). Conductivity: 1500 ~3000 ps/cm; HES=: 1500~3000 ps/cm;

(5). Total dissolved solids (TDS): <1000 mg/L; SafEEAR (TDS) : <1000 mg/L;

(6). Water hardness (calcium and magnesium ions): 0 ~40 mg/L; 7KEEE ($5F1EEEF) 0 ~40mg/L;
(7). Non-alkaline water must be used, and softened water can be used when conditions permitted.

IR FARIRIEK, BEFARRERRK.

Method B: Compressed Air F5i% B: EREESE:

Hanersun 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. #FERAM ERETIR (BKE) B, EASESRSTN. RERZ SRR EBIT,
AR H AT .,

Method C: Wet cleaning 5i% C: BRi5i%k
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If excessive soiling is present on the module surface, a non-conductive brush, sponge, or other
mild agitating method may be used with caution. WEREHREFEISHISER, I LUINVOHEERLSR],
Sz NG N =R

Please make sure that any brushes or agitating tools 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. HRREARIFEREN TERBSM IR, ERENXEERIRME, BEXETEMKEESESSOER
SFFERIR.

If grease is present, an environmentally friendly cleaning agent may be used with caution. #18RE

R, ABELAEEER RN R RIS SR,

Method D: Cleaning robot J5i% D: i&iktlEBAiS:

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 attenuation are not
covered by Hanersun's warranty. SNERRFIERIEEAF TR, ERTERMEHIMER, BEXEIRERER
EASMBHRIBSENIRESEERIMG, BEVRANEEARAET X, MRAFSEABEAZERAIE
R, ThERER, MEACERREER.

6.3.2. MODULE INSPECTION AFTER CLEANING EixBAEMEE

(1). Ensure that the module under visual inspection is clean, bright and free of stains;
BUMABHREAINIER T E. BR. L5k,

(2). Spot check to verify whether there is soot deposit on the module surface;

R ERNRIEAEIRRET,

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

HERHREETEERIEIRILT,

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

BHREBTAEMAIREINS,

(5). Check whether the module support structure is leaning or bent or not;

e RS RE TR IS ISR

(6). Check whether the connectors of the module are detached or not;

imrtR BRI T ERB TSR,
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(7). After cleaning, fill out the PV module cleaning record.

HETThELEXFICR.
6.3.3. TROUBLESHOOTING #IfEHEE

If the PV system does not work properly, please inform your installer immediately. It is
recommended to perform a preventive inspection every six months, please don’ t change any
modules of the modules. If electrical or mechanical properties are required for inspection or
maintenance, qualified professionals should be advised to avoid any electric shock or loss of life.
MRLEE, MARFETEERELF, BUENBNZRE. EiE 6 MAITIXTMERE, =88
SEHREMRITTERMYG, WIRFBEHITHE MRS MR EIIMER, FRILEAREN, AEZITE
YIRSEW AR TIRIE, AR RERMBE ARG,

7. ELECTRICAL SPECIFICATION EEi%5

The electrical properties of the components were measured under standard test condition. In
some cases, the component may produce a voltage or current value higher or lower than the
rated value. For specific electrical performance parameters, refer to the datasheet in the QR code
below. EHAIEMBESHZEEFEURSEM T, BIFERRE 1000W/m2, AM1.5 ARIMERE 25°C(77°F)
MW HskRY, FLERT, BT EMiEEE S ERBRENERE, BANEEESHTAT
75 —HERBIRENV B S B
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