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1. INTRODUCTION FOR USER MANUAL F FPFMNH

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

AFMER T EREFERARAF (LA FHH Guosheng) £ 7= FIFTA RFIKBHAEAL R 2256 4Edr R
WURANE S, H AT BE R BN AT B P i 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.

AEARAE RN REAM T Z LML HRE, RA LA NS4 AT LA SHZ I T AT . T 72 {8 A AR 4L 22 i -2 B
AR

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

AT A B PV 8 1 e — AN B AN KBS 15 IR B e I F LAt ok 2%
1.1, DISCLAIMER 43 B Ef

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

GuoshengfEJs i A IR 7 DR B 7E 1A TSI A 15 100 T 2 BB AR 22258 U .

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

AR AT AN RN F A E A — BB DL, DL OO T

3. Failure of the customer to follow the requirements outlined in this Manual during the installation of the
module will result in the invalidity of product's limited warranty.

PR AR R RAIZ AT M P 8 (0 ZOR 3R A, & P EERILE 2 17 AT PR R AL

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

A8 R BHBESCAR A AR vp i P ARAR AR 5 =07 L IR AR AT HARA A, Guosheng#EAN 171 57

5. The information in this manual is based on Guosheng’s knowledge and experience and is believed to be
reliable, but such information including product specification (without limitations) and suggestions Do not constitute
a warranty, expresses or implied.

AFMHAE B EE T Guosheng (N A2 AT HE AR FIZ 58, (H2 A RN PR T 200 0977 S AA% 3 2645 B FIAH
RV FEA AT PRAUE 253K, T R B & 1

1.2, LIMITATION OF LIABILITY 3Lk

Guosheng is not responsible for any form of damage, including but not limited to module operation and system
installation error, and personnel injury, hurt, and property loss resulting from failure to follow the instructions in this
Manual.

Guosheng NNAEMTIE XM F 1157, OFFEARTHIRNE . RERERRSARIL AT W77 L1 &
WA H . SZOTFI R A T



2. SAFETY PRECAUTIONS &4
2.1. WARNING %45

Before attempting to install, wire, operate and/or service the module and other electrical equipment, all
instructions should be read and understood. Direct current (DC) is generated when the battery surface of the module
is exposed to direct sunlight or other light sources, and direct contact with the live parts of the module, such as
terminals, may result in death of personnel whether connected to the module or not.

XHAMFREAT 22208 . Ak BRAFERMEY AT, NI DR T B A 2 gl o 2 4L i b Ty L 28 SR A B O B AT
PRI, S HRE(DC), LR mERAN, BEREmMArmRuts, flinZtdm 138, HrlgEIFSAniiT.

2.2. GENERAL SAFETY ERH%&

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.

HAF T T AR Red ) . KT E50VE240W L EI R4t . I B4 | IEC61730-1F1IEC61730-2/
Ay, R AN ER
(1) Allinstallation work must comply with the local codes and the relevant international electrical standards.
FITA 22 20 AR AL 20058 438 ST 2 My FMUAH 2 1 [ s r b oA

(2) Guosheng recommends that PV module installation is conducted by personnel who have been
professionally trained in PV system installation. Operation by personnel who are not familiar with the relevant safety
procedures will be very dangerous.

WA R RG22 TN R AT 2226 . a0 A B AH B 2 227 I LR B R fa ke
(3) Do not allow unauthorized persons to access the installation area or module storage area.
AN FEVF ARG SR 22 3% X I el A A o i X 3

(4) Protective clothing (non-slip gloves, clothes, etc.) must be worn during installation to prevent direct
contact with 30V DC or greater, and to protect hands from sharp edges.

G BB (T T B TAEIREE) DA 4 2236 N\ 51 530V B Bl B e v Ik B Rl () I 3 S AE %2
Seid i T E B S AR L Sl

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

TR AL B, DR ArE, SlEmk R Ek:.

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

WERAEWIRT . R AIR LR, 7 RHGE 24 A Il G /KIR N IEFEHS -
(7) Use electrically insulated tools to reduce the risk of electric shock.
TR P 4005 T HL DARAAR A Fi PR XU

(8) Do not use or install broken modules.

NS B A% AR A

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

AN AR AL B AN B G B AR 2 1 T T Bl T

(10> Do not contact module surface if the front or rear glass is broken. This may cause electric shock.
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Y0 SRAE 2R T SR B R B AR 5 (5 00 T B LA P 3 T O RT e SR A e

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

AEREBE . Frif s sh AP TR, A e P AT R R e
(12> Do not connect or disconnect the module when it is energized or connected with an external power

supply. AL ERESNE R B, AEERR AL

2.3. HANDLING SAFETY #¥fE%4

(1) Do not stand, walk on or lean on the module directly.
AR EARAE R B A kST BREE . AT kR .

(2) Do not damage or scratch the front or backside surfaces of the module.
TH AN BRI BRI ZE A P B AT AR I

(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.

EAENE R FES el W Rt 48, 75 W85 1 26 50 7 S Wi o8- S0 F DA i 2 s
(4) If there is an open fire, please extinguish it with a dry powder extinguisher after disconnecting the power
supply, can not use liquid such as water to extinguish the fire.
WA B KASTE T RIS R KA MK, ASAT KSR Fh K
(5) Do not install or handle modules when they are wet or during periods of high wind.
T AN BN B R X R) 22 e B AL B AL
(6) At the installation site, take care to keep modules and in particular their electrical contacts, clean and dry

before installation. If connector cables are left in damp conditions then the contacts may corrode. Any module with
corroded contacts should not be used.

FEZAI, TE IR AR T TET 5 T ORGSR F N AR, S8R M. (EfrHk
JE R IR RERAE 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.

EAERAG 4TF . &, eRAM IR BGAERR, AR RE BT T, R
(8) Do not drop PV modules or allow objects to fall down on the PV modules.
ALY R B o A s iR B e vs e b

(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.

TEFIIE T, AN EEER AR FEOL N HF BB A . A RSk, Tk
Mt E RGER.
(10) Do not discard the modules at will; special recycling is required. 2% IEZ41 /e & E 5, FEL K.



3. UNLOAD/TRANSPROTATION/STORAGE #i1f%. ¥

Precautions and general safety rules:
U 5 A3 FH 22 A=)«

(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.

TR ZE A it A7 AE 1 ELIE RIS oy, [ I 5 SRS Tt 8 e 16 2 2 e AE MR B8 BT, R il % 4%
A v e o
(2) The modules should be stored in the original Guosheng package before installation. Protect the package

from damage. Unpack the modules as per the recommended unpacking procedures. The whole process of
unpacking, transport and storing should be handled with care.

GuoshengZH 11 7£ 2 e il NAF il 78 SR BRI, T ORI I 3 A B L 32 40, 2 I U AR B BT T LA
o ITIF. BRI R F N DA

(3) Before installation, ensure that all modules and electrical contacts are clean and dry.
LACHT, WRORPTE AL A A A T A AR
(4) Unpacking must be carried out by two or more persons at the same time.
PREEE, A2 E2AN DL BN G R B ERAE
(5) Handling the modules requires two or more people with nonslip gloves and both hands.
Pz AR R 24N BB L 9 A B T R TR iz
(6) Do not lift modules by their wires or junction box.
ER AL A 0 2 R A Bk RS A
(7) Do not handle the modules over-head or stack the modules.
ZRIEKTA M s RIS AL
(8) Do not place excessive loads on the module or twist the module.
ZR AR A E e e B Y ey B il AL
(9) Do not drop or place objects (such as tools) on the modules.
2R b BRHETACY) W (238 T HD R L.
(10> Do not put the modules in a place that is not supported or stable.
R A BT JE TR SR BOR B E A T .

(11) Do not allow the modules to come in contact with sharp-pointed objectives to prevent them from
scratches, avoiding a direct impact on the safety of modules.

SRR SRBIEAL, R, DL ERERE A Atk

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

SRR AT B FL R D R AL T CEetnl, SIS, R GRS .

(13) Before the secondary transportation vehicle is started, it should be bundled with net ropes. The rope
should be fastened to prevent damage to the modules during the transportation. The speed of the vehicle carrying
the modules should be <5 km/h.

£ MOS EWRBIET, DRI MSEARGR, SRNARZE, P RISt AR A A e A ARk . s AL
ZEAPAT B B B <5 /NI



(14) Each individual module has a unique serial number laminated behind the glass and another permanently
attached to the back-sheet of the module, The last one is on the aluminum frame on the side of the module. Note all
serial numbers in an installation for your future records.

FEAS A HAE DR R A —ME— RIS, 5 — AR AR RIAAFFRL, fa — DMEH A EHE L.
LN 2P P85 BLE Rk %

3.1. MAKERS ON OUTER PACKAGING B3k~ UEHH

3.1.1 Need both hands to handle it carefully. 3.1.2 Uninstalled modules must be kept dry, not
7 BTN O R expose to rain or moisture.
A bR e 2 1 2R A b R B S

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

ARFE T BV ALE N DR A, WA RN G T

‘ 1

3.1.5 Do not step on the package and module. 3.1.6 Modules shall be stacked as required, not
AR TR B BE AR RN AP b T R exceeding the maximum number of layers printed on

the outer packaging. (no more than two layers).
HEB A E 208 S SO AT L BRI R 35 1) B = 2R
il (2 HERD2)2)

L e

3.1.8 One module shall be handled by at least two persons together. Modules are placed vertically.
— P B FE 2 AR s, A2 R ERCE




3.2. UNLOADING WARNNING #HEEEIR

3.2.1 Use a suitable lifting fixture to handle, no more
than 2 pallets of modules. Before lifting, check whether
the tray and the carton are damaged and whether the
hoisting ropes are strong and firm. Two people shall
support at the two sides of the righting carton gently to
place it on the relatively flat position of the project site.

ERGENRRLER, PROIRERSAIFTAN. B
RRINAEENRERE S AR RRIBRESRS
L. FE, RERREM, mA—-A—GKIERER B
PET B AR BRI E .

g

L 1

o

===

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

IBERAXEREMNEE EEITE,

3.2.3 Put the modules on level ground.

BEMMETXFEE L.

3.2.4 Do not stack the modules at the project site.

5\ 7R T0 B S 4R RS

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

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

(ERIERMZEAN, BB EZE.




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

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

RBHFRRIZHEREIEE, BAEFRREE.

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

BETHIRMATLIBTNE. BE. S=iEiiTizh. A
EamidiEd: BRexEEEmERTa L, BRERN
SR, EERFEizh, &REZ2E8NEEH. (L
=7151)

T,
[N i \f
3 "

A

R st = {,_f/.‘r\’_'t'
é}_éyr/-‘/,/l‘__l Ve

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

MEWZTE, RARIF 1 Eiskh,

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

RUE=RZE, DESHMAGEFRELE.

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

BILRsFEEM.

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

HILBEAERHA.
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3.4. STORAGE 174

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

AN SR TR EACR I K A, IS AR,

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

ZEIEWRET 2], TR AR R E T X BT, TR AR R

3. Do not stack modules more than 2 layers. (moisture<<85%RH, temperature range from -20°C to + 40 °C)

A2 HEIL2Z (B <85%RH; iif%: -20C~+40C)

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

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

BT H A RS PR %E, AR bR FR AR K AR PR BT b, PR O R0 3 2 S BUA A L (R A ) R
Guosheng A& 571T .

5. If pallets are stored temporarily outside then place a protective covering over the pallet to protect it from
direct weathering and do not stack more than one pallet high.

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

REMIEE .

3.5. Working Conditions TAE%AF

Pmax Temperature Coefficient -0.42 %/°C
Voc Temperature Coefficient -0.32 %/°C
Isc Temperature Coefficient +0.04 %/°C
Operating Temperature -40~+70 °C
Measurement of nominal module operating temperature

45+2 °C

(NMOT)

Maximum System Voltage(IEC) 1000V/1500V (for -HV&-TB&-BG&-DG)
Grounding conductivity <0.1Q
PV module classification Class Il
Insulation Resistance =100M Q




3.6. Junction box connector and bypass diodeiELR S LT RN Z T —IKE

Bypass diode
PTO01B-HS PT001B-HS-30
Connector PT001B-SH
TL-CABLEO1
3.7. ELECTRICAL RATING #iEIhZ
GSM-MP3/132-MXXX (XXX=630-670.
Electrical Characteristics
Rat(egmpg)""er 630 635 640 645 650 655 660 665
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power +3% +3% +3% +3% +3% +3% +3% +3%
Tolerance
Maximum 36.9 37.1
Power Voltage 37.3 37.5 37.7 37.9 38.1 38.3
(Vmp)
Maximum 17.09 17.14
Power Current 17.19 17.23 17.27 17.31 17.35 17.39
(Imp)
Open Circuit 447 44.9
Voltage 45.1 45.3 455 45.7 45.9 46.1
(Voc)x3%
Short Circuit 18.16 18.21
Current 18.26 18.31 18.35 18.40 18.45 18.50
(Isc)x3%
Maximum 30 30 30 30 30 30 30 30
Series Fuse
Rated Power
670
(Pmp)
Power Sorting 0~+5W
Power +30
Tolerance
Maximum
Power Voltage 38.5
(Vmp)
Maximum
Power Current 17.43
(Imp)




Open Circuit
Voltage
(Voc)x3%

46.3

Short Circuit
Current
(Isc)£3%

18.55

Maximum
Series Fuse

30

Electrical Characteristics (NMOT)

Rated Power

(Pmp) 468 471 474 479 483 485 490 494
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power +3% +3% +3% +3% +3% +3% +3% +3%
Tolerance
Maximum
Power Voltage 34.82 34.92 35.12 35.22 35.42 35.53 35.72 35.92
(Vmp)
Maximum
Power Current 13.44 13.50 13.53 13.60 13.66 13.69 13.72 13.76
(Imp)
Open Circuit
Voltage (Voc) 40.52 40.71 40.91 41.11 41.31 41.51 41.71 41.91
+3%
Short Circuit
Current 14.84 14.87 14.90 14.90 14.88 14.93 15.00 15.04
(Isc)x3%
Maximum 30 30 30 30 30 30 30 30
Series Fuse
Rated Power
(Pmp) 497
Power Sorting 0~+5W
Power +3%
Tolerance
Maximum
Power Voltage 36.10
(Vmp)
Maximum
Power Current 13.78
(Imp)
Open Circuit
Voltage (Voc) 42.07
+3%
Short Circuit
Current 15.09
(Isc)x3%
Maximum
Series Fuse 30
Electrical Characteristics (low irradiance)
Rat(egmps)""er 119 120 121 122 123 124 125 125
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power +3% +3% +3% +3% +3% +3% +3% +3%
Tolerance
Maximum
Power Voltage 35.82 36.02 36.21 36.41 36.60 36.79 36.99 37.18
(Vmp)
Maximum
Power Current 3.32 3.34 3.34 3.35 3.36 3.36 3.37 3.37
(Imp)
Open Circuit
Voltage (Voc) 41.78 41.96 42.15 42.34 42.52 42.71 42.90 43.08
+3%
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Short Circuit
Current
(Isc)x3%

3.58

3.60

3.59

3.61

3.62

3.62

3.64

3.65

Maximum
Series Fuse

30

30

30

30

30

30

30

30

Rated Power
(Pmp)

126

Power Sorting

0~+5W

Power
Tolerance

+3%

Maximum
Power Voltage
(Vmp)

37.38

Maximum
Power Current

(Imp)

3.39

Open Circuit
Voltage (Voc)
+3%

43.27

Short Circuit
Current
(Isc)x3%

3.66

Maximum
Series Fuse

30

GSM-MP3/120-MXXX (XXX=575-610.
Electrical Characteristics

Rated Power
(Pmp)

575

580

585

590

595

600

605

610

Power Sorting

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

Power
Tolerance

+3%

+3%

+3%

+3%

+3%

+3%

+3%

+3%

Maximum
Power Voltage
(Vmp)

33.6

33.8

34.0

34.2

34.4

34.6

34.8

35.0

Maximum
Power Current

(Imp)

17.11

17.16

17.21

17.25

17.30

17.34

17.39

17.44

Open Circuit
Voltage
(Voc)+3%

40.7

40.9

41.1

41.3

41.5

41.7

41.9

42.1

Short Circuit
Current
(Isc)x3%

18.16

18.21

18.26

18.31

18.36

18.42

18.47

18.52

Maximum
Series Fuse

30

30

30

30

30

30

30

30

Electrical Characteristics(NMOT)

Rated Power (Pmp)

427

430

434

438

442

445

449

453

Power Sorting

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

Power Tolerance

+3%

+3%

+3%

+3%

+3%

+3%

+3%

+3%

Maximum Power
Voltage (Vmp)

31.71

31.82

32.02

32.12

32.32

32.43

32.63

32.83

Maximum Power
Current (Imp)

13.46

13.51

13.55

13.61

13.69

13.71

13.75

13.80

(Voc)
+3%

Open Circuit Voltage

36.89

37.09

37.28

37.48

37.68

37.88

38.08

38.27

(Isc)+3%

Short Circuit Current

14.84

14.87

14.90

14.90

14.89

14.95

15.02

15.05

Maximum Series Fuse

30

30

30

30

30

30

30

30

Electrical Characteristics (low irradiance)

-11




Rat(egmps)""er 108 109 110 111 112 113 114 115
Power Sorting | 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power +3% +3% +3% +3% +3% +3% +3% +3%
Tolerance
Maximum
Power Voltage 32.62 32.82 33.01 33.21 33.40 33.59 33.79 33.98
(Vmp)
Maximum
Power Current 3.33 3.34 3.34 3.35 3.37 3.37 3.38 3.38
(Imp)
Open Circuit
Voltage (Voc) 38.04 38.22 38.41 38.60 38.78 38.97 39.16 39.34
+3%
Short Circuit
Current 3.58 3.60 3.59 3.61 3.63 3.63 3.64 3.65
(Isc)x3%
Maximum 30 30 30 30 30 30 30 30
Series Fuse
GSM-MP3/110-MXXX (XXX=525-555)
Electrical Characteristics
Rated Power (Pmp) 525 530 535 540 545 550 555
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage 30.6 30.8 31 31.2 31.4 316 31.8
. (Vmp)
Maximum (m“’)")er Current 17.16 17.21 17.28 17.33 17.37 17.4 17.47
Open Circuit Voltage
(Voo)£3% 36.9 37.1 37.3 375 37.7 37.9 38.1
Short Circuit Current 18.26 18.31 18.36 18.41 18.47 18.52 18.56
(Isc)£3%
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics (NMOT)
Rated Power (Pmp) 390 393 397 401 405 407 412
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Max'm”m(\'j%"g;” Voltage 28.88 28.99 29.19 29.31 29.50 29.62 29.82
Maximum ('Ijn‘i‘;)")er Current 13.50 13.55 13.60 13.68 13.74 13.76 13.81
Open C'rcuf3\(f/g'tage (Voc) | 3345 33.64 33.84 34.03 34.23 34.43 34.62
Short Circuit Current 14.92 14.95 14.98 14.98 14.98 15.03 15.09
(Isc)+x3%
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 99 100 101 102 103 104 105
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Max'm“m(\F/’rcT’]"gfr Voltage 29.71 29.90 30.10 30.29 30.49 30.68 30.87
Maximum (Tnﬂ‘r’)v)er Current 3.34 3.35 3.35 3.37 3.38 3.38 3.40
Open C'r°“f3\(f/;’”age (Voc) 34.49 34.67 34.86 35.05 35.23 35.42 35.61
Short Circuit Current
(15C)£3% 3.60 3.62 3.61 3.63 3.65 3.65 3.66
Maximum Series Fuse 30 30 30 30 30 30 30

GSM-MP3/100-MXXX (XXX=480-505)
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Electrical Characteristics

Rated Power (Pmp) 480 485 490 495 500 505
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 28.0 28.2 28.4 28.6 28.8 28.9
Maximum Power Current (Imp) 17.22 17.27 17.32 17.36 17.4 17.48
Open Circuit Voltage (Voc)+3% 33.64 33.84 34.04 34.24 34.44 34.64
Short Circuit Current (Isc)+3% 18.31 18.36 18.41 18.47 18.52 18.56
Maximum Series Fuse 30 30 30 30 30 30
Electrical Characteristics(NMOT)
Rated Power (Pmp) 356 360 363 367 371 374
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 26.42 26.55 26.74 26.86 27.06 27.09
Maximum Power Current (Imp) 13.54 13.60 13.63 13.70 13.76 13.82
Open C'rC“:3\({/§"tage (Voc) 30.49 30.69 30.88 31.07 31.27 31.46
Short Circuit Current (Isc)+3% 14.96 14.99 15.02 15.03 15.02 15.06
Maximum Series Fuse 30 30 30 30 30 30
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 91 92 92 93 94 95
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 27.18 27.38 27.57 27.77 27.96 28.05
Maximum Power Current (Imp) 3.35 3.36 3.36 3.37 3.39 3.39
Open C'm“;\ff/f”age (Voc) 31.44 31.62 31.81 32.00 32.18 32.37
Short Circuit Current (Isc)x3% 3.61 3.63 3.62 3.64 3.66 3.65
Maximum Series Fuse 30 30 30 30 30 30
GSM-MP4/156-MXXX (XXX=580-600)
Electrical Characteristics
Rated Power (Pmp) 580 585 590 595 600
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 44.85 45.00 45.15 45.30 45.45
Maximum Power Current (Imp) 12.97 13.04 13.11 13.18 13.25
Open Circuit Voltage (Voc)+3% 53.35 53.5 53.65 53.8 53.95
Short Circuit Current (Isc)+3% 13.71 13.78 13.85 13.92 13.99
Maximum Series Fuse 25 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 431 434 437 442 446
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 42.32 42.36 42.52 42.55 42.71
Maximum Power Current (Imp) 10.20 10.27 10.32 10.40 10.48
Open C'fcug_fBX/g'tage (Voc) 48.36 4851 48.67 48.83 48.98
Short Circuit Current (Isc)+3% 11.20 11.25 11.30 11.33 11.35
Maximum Series Fuse 25 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 109 110 111 112 113
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 43.54 43.69 43.83 43.99 44.13
Maximum Power Current (Imp) 2.52 2.54 2.54 2.56 2.58
Open C'r°“23\(,//g'tage (Voc) 49.87 50.00 50.14 50.28 50.42
Short Circuit Current (Isc)+3% 2.70 2.72 2.73 2.74 2.76
Maximum Series Fuse 25 25 25 25 25
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GSM-MP4/144-MXXX (XXX=535-550)

Electrical Characteristics

Rated Power (Pmp) 535 540 545 550
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 41.5 41.65 41.8 41.95
Maximum Power Current (Imp) 12.9 12.97 13.04 13.11
Open Circuit Voltage (Voc)+3% 49.35 49.5 49.65 49.80
Short Circuit Current (Isc)+3% 13.78 13.85 13.92 13.99
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (MMOT)
Rated Power (Pmp) 397 401 404 408
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.16 39.21 39.36 39.40
Maximum Power Current (Imp) 10.15 10.21 10.26 10.35
Open Circuit Voltage (Voc) 44.73 44.89 45.04 45.20
Short Circuit Current (Isc) 11.26 11.31 11.36 11.38
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (Low irradiance)
Rated Power (Pmp) 101 102 103 104
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.29 40.44 40.58 40.73
Maximum Power Current (Imp) 2.51 2.52 2.53 2.55
Open Circuit Voltage (Voc) £3% 46.13 46.26 46.40 46.55
Short Circuit Current (Isc) +3% 2.72 2.74 2.74 2.76
Maximum Series Fuse 25 25 25 25
GSM-MP4/132-MXXX (XXX=490-505)
Electrical Characteristics
Rated Power (Pmp) 535 540 545 550
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 41.5 41.65 41.8 41.95
Maximum Power Current (Imp) 12.9 12.97 13.04 13.11
Open Circuit Voltage (Voc)+3% 49.35 49.5 49.65 49.80
Short Circuit Current (Isc)+3% 13.78 13.85 13.92 13.99
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (M{OT)
Rated Power (Pmp) 397 401 404 408
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.16 39.21 39.36 39.40
Maximum Power Current (Imp) 10.15 10.21 10.26 10.35
Open Circuit Voltage (Voc)+3% 44.73 44.89 45.04 45.20
Short Circuit Current (Isc)+3% 11.26 11.31 11.36 11.38
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (Low irradiance)
Rated Power (Pmp) 101 102 103 104
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.29 40.44 40.58 40.73
Maximum Power Current (Imp) 2.51 2.52 2.53 2.55
Open Circuit Voltage (Voc) £2% 46.13 46.26 46.40 46.55
Short Circuit Current (Isc) +4% 2.72 2.74 2.74 2.76
Maximum Series Fuse 25 25 25 25
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GSM-MP4/132-MXXX (xxx=490-505)

Electrical Characteristics

Rated Power (Pmp) 490 495 500 505
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.35 37.44 37.53 37.62
Maximum Power Current (Imp) 13.14 13.24 13.34 13.49
Open Circuit Voltage (Voc)+3% 45.18 45.33 45.48 45.63
Short Circuit Current (Isc)+3% 13.78 13.85 13.92 14.01
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (NMOT)
Rated Power (Pmp) 364 367 371 375
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 35.25 35.24 35.34 35.34
Maximum Power Current (Imp) 10.33 10.43 10.50 10.65
Open C'rcug3\(f/§"tage (Voc) 40.95 41.10 41.26 41.41
Short Circuit Current (Isc)x3% 11.26 11.31 11.36 11.40
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 92 93 94 95
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 36.26 36.35 36.43 36.53
Maximum Power Current (Imp) 2.55 2.58 2.59 2.62
Open C”C“;_fs}{/g"age (Voc) 42.23 42.36 4251 42.65
Short Circuit Current (Isc)+3% 2.72 2.74 2.74 2.76
Maximum Series Fuse 25 25 25 25
GSM-MP4/120-MXXX (xxx=450-460.
Electrical Characteristics
Rated Power (Pmp) 450 455 460
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 33.91 34.06 34.2
Maximum Power Current (Imp) 13.27 13.36 13.45
Open Circuit Voltage (Voc)+3% 41.18 41.33 41.48
Short Circuit Current (Isc)+3% 13.85 13.93 14.01
Maximum Series Fuse 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 334 338 341
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 32.00 32.06 32.20
Maximum Power Current (Imp) 10.44 10.52 10.59
Open CerU|+t Voltage (Voc) 3732 37 48 3763
+3%
Short Circuit Current (Isc)+3% 11.32 11.37 11.43
Maximum Series Fuse 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 85 86 87
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 32.92 33.07 33.20
Maximum Power Current (Imp) 2.58 2.60 2.61
Open Circuit Voltage (Voc) 38.49 38.62 38.77
+3%
Short Circuit Current (Isc)+3% 2.73 2.75 2.76
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| Maximum Series Fuse | 25 | 25 | 25
GSM-MP4/108-M400 (xxx=400-415)
Electrical Characteristics
Rated Power (Pmp) 400 405 410 415
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 30.42 30.52 30.62 30.79
Maximum Power Current (Imp) 13.15 13.27 13.39 13.48
Open Circuit Voltage (Voc)+3% 36.98 37.06 37.14 37.31
Short Circuit Current (Isc)+3% 13.78 13.85 13.92 14.01
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (NMOT)
Rated Power (Pmp) 297 300 304 308
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 28.71 28.73 28.83 28.92
Maximum Power Current (Imp) 10.34 10.45 10.54 10.64
Open C'm“;\g/ﬁ”age (Voc) 33.52 33.61 33.69 33.86
Short Circuit Current (Isc)x3% 11.26 11.31 11.36 11.40
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 75 76 77 78
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 29.53 29.63 29.73 29.90
Maximum Power Current (Imp) 2.56 2.58 2.60 2.62
Open C”C“;\g/f'tage (Voc) 34.56 34.63 3471 34.87
Short Circuit Current (Isc)+3% 2.72 2.74 2.74 2.76
Maximum Series Fuse 25 25 25 25
GSM-MP5/144-MXXX (xxx=445-465)
Electrical Characteristics
Rated Power (Pmp) 445 450 455 460 465
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.8 41 41.2 41.3 41.45
Maximum Power Current (Imp) 10.9 10.98 11.06 11.13 11.21
Open Circuit Voltage (Voc)+3% 49.4 49.6 49.8 50 50.2
Short Circuit Current (Isc)+3% 11.46 11.53 11.61 11.68 11.75
Maximum Series Fuse 20 20 20 20 20
Electrical Characteristics(NMOT)
Rated Power (Pmp) 330 334 337 341 345
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.50 38.59 38.80 38.79 38.95
Maximum Power Current (Imp) 8.57 8.65 8.71 8.78 8.87
Open C'rcugs\;g"age (Voc) 44.78 44.98 45.18 4538 4558
Short Circuit Current (Isc)+3% 9.36 9.41 9.48 9.50 9.53
Maximum Series Fuse 20 20 20 20 20
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 84 85 86 87 88
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.61 39.81 40.00 40.10 40.24
Maximum Power Current (Imp) 2.12 2.14 2.15 2.16 2.18
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Open C”C”'J_rta\(f/f”age (Voc) 46.17 46.35 46.54 46.73 46.91
Short Circuit Current (Isc)+3% 2.26 2.28 2.28 2.30 2.32
Maximum Series Fuse 20 20 20 20 20
GSM-MP5/132-MXXX(xxx=410-425)
Electrical Characteristics
Rated Power (Pmp) 410 415 420 425
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38 38.2 38.4 38.6
Maximum Power Current (Imp) 10.8 10.87 10.94 11.02
Open Circuit Voltage (Voc)+3% 45 45.4 45.8 46.4
Short Circuit Current (Isc)+3% 11.77 11.85 11.73 11.81
Maximum Series Fuse 20 20 20 20
Electrical Characteristics(NMOT)
Rated Power (Pmp) 304 308 311 315
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% +3% +3%
Maximum Power Voltage (Vmp) 35.86 35.96 36.16 36.26
Maximum Power Current (Imp) 8.49 8.56 8.61 8.70
Open C'm“;\g/ﬁ”age (Voc) 40.79 41.17 4155 42.11
Short Circuit Current (Isc)x3% 9.62 9.68 9.57 9.61
Maximum Series Fuse 20 20 20 20
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 77 78 79 80
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% +3% +3%
Maximum Power Voltage (Vmp) 36.89 37.09 37.28 37.48
Maximum Power Current (Imp) 2.10 2.12 2.12 2.14
Open C”C“'ig/g'tage (Voc) 42.06 42.43 42.80 43.37
Short Circuit Current (Isc)+3% 2.32 2.34 2.31 2.33
Maximum Series Fuse 20 20 20 20
GSM-MP5/120-MXXX(xxx=370-385)
Electrical Characteristics
Rated Power (Pmp) 370 375 380 385
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 34.2 34.4 34.7 34.9
Maximum Power Current (Imp) 10.82 10.89 10.96 11.03
Open Circuit Voltage (Voc)+3% 41.3 41.6 41.9 42.2
Short Circuit Current (Isc)+3% 11.37 11.45 11.52 11.59
Maximum Series Fuse 20 20 20 20
Electrical Characteristics(NMOT)
Rated Power (Pmp) 275 278 282 286
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 32.27 32.38 32.68 32.78
Maximum Power Current (Imp) 8.51 8.58 8.63 8.71
Open c|rcu:3\0//§>|tage (Voc) 37.43 37.72 38.01 38.30
Short Circuit Current (Isc)+3% 9.29 9.35 9.40 9.43
Maximum Series Fuse 20 20 20 20
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 70 71 72 73
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
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Maximum Power Voltage (Vmp) 33.20 33.40 33.69 33.89
Maximum Power Current (Imp) 2.10 2.12 2.13 2.14
Open Circuit Voltage (Voc)+3% 38.60 38.88 39.16 39.44
Short Circuit Current (Isc)+3% 2.24 2.26 2.27 2.28
Maximum Series Fuse 20 20 20 20
GSM-MP6/144-MXXX(xxx=390-410)
Electrical Characteristics
Rated Power (Pmp) 390 395 400 405 410
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.5 40.8 41.1 41.4 41.7
Maximum Power Current (Imp) 9.64 9.69 9.74 9.79 9.84
Open Circuit Voltage (Voc)+3% 49.7 50.1 50.4 50.8 51.2
Short Circuit Current (Isc)+3% 10.08 10.13 10.18 10.23 10.29
Maximum Series Fuse 20 20 20 20 20
Electrical Characteristics(NMOT)
Rated Power (Pmp) 290 293 296 301 305
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.22 38.41 38.70 38.89 39.18
Maximum Power Current (Imp) 7.58 7.63 7.67 7.73 7.78
Open C'rcug3\(,//g'tage (Voc) 45.05 45.43 45.72 46.10 46.49
Short Circuit Current (Isc)x3% 8.24 8.27 8.31 8.32 8.35
Maximum Series Fuse 20 20 20 20 20
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 74 75 75 76 77
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% +3% +3% 3%
Maximum Power Voltage (Vmp) 39.32 39.61 39.90 40.20 40.49
Maximum Power Current (Imp) 1.87 1.89 1.89 1.90 1.92
Open C'fcu'itBX/g'tage (Voc) 46.45 46.82 47.10 47.48 47.85
Short Circuit Current (Isc)+3% 1.99 2.00 2.00 2.02 2.03
Maximum Series Fuse 20 20 20 20 20
GSM-MP6/132-MXXX (xxx=360-375)
Electrical Characteristics
Rated Power (Pmp) 360 365 370 375
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.39 37.67 37.95 38.23
Maximum Power Current (Imp) 9.63 9.69 9.75 9.81
Open Circuit Voltage (Voc)+3% 46.1 46.5 46.9 47.3
Short Circuit Current (Isc)+3% 10.1 10.16 10.22 10.28
Maximum Series Fuse 20 20 20 20
Electrical Characteristics (M{OT)
Rated Power (Pmp) 267 271 274 278
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 35.28 35.46 35.74 35.91
Maximum Power Current (Imp) 7.57 7.63 7.67 7.74
Open Circuit Voltage (Voc)+3% 41.78 42.17 42.55 42.93
Short Circuit Current (Isc)+3% 8.25 8.30 8.34 8.36
Maximum Series Fuse 20 20 20 20
Electrical Characteristics (Low irradiance)
Rated Power (Pmp) 68 69 70 71
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
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Maximum Power Voltage (Vmp) 36.30 36.58 36.84 37.12
Maximum Power Current (Imp) 1.87 1.89 1.89 1.91
Open Circuit Voltage (Voc) £3% 43.09 43.46 43.83 44.21
Short Circuit Current (Isc) +3% 1.99 2.01 2.01 2.03
Maximum Series Fuse 20 20 20 20
GSM-MP6/120-MXXX(xxx=325-340)
Electrical Characteristics
Rated Power (Pmp) 325 330 335 340
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 34 34.3 34.6 34.9
Maximum Power Current (Imp) 9.56 9.63 9.69 9.75
Open Circuit Voltage (Voc)+3% 41.9 42.2 42.6 43
Short Circuit Current (Isc)+3% 10.06 10.14 10.2 10.26
Maximum Series Fuse 20 20 20 20
Electrical Characteristics (NHOT)
Rated Power (Pmp) 241 245 248 252
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance 3% +3% +3% +3%
Maximum Power Voltage (Vmp) 32.09 32.29 32.58 32.78
Maximum Power Current (Imp) 7.52 7.58 7.63 7.70
Open Circuit Voltage (Voc)+3% 37.98 38.27 38.65 39.03
Short Circuit Current (Isc)+3% 8.22 8.28 8.32 8.35
Maximum Series Fuse 20 20 20 20
Electrical Characteristics (Low irradiance)
Rated Power (Pmp) 61 62 63 64
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 33.01 33.30 33.59 33.89
Maximum Power Current (Imp) 1.86 1.87 1.88 1.89
Open Circuit Voltage (Voc) £3% 39.16 39.44 39.81 40.19
Short Circuit Current (Isc) +3% 1.98 2.00 2.01 2.02
Maximum Series Fuse 20 20 20 20
GSM-MP3/132-BMDGXXX (xxx=630-670)
Electrical Characteristics
Rat‘(agmpg)""er 630 635 640 645 650 655 660 665
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power +3% +3% +3% +3% +3% +3% +3% +3%
Tolerance
Maximum
Power Voltage 36.9 37.1 37.3 37.5 37.7 37.9 38.1 38.3
(Vmp)
Maximum
Power Current 17.09 17.14 17.19 17.23 17.27 17.31 17.35 17.39
(Imp)
Open Circuit
Voltage 44.7 44.9 45.1 45.3 45.5 45.7 45.9 46.1
(Voc)x3%
Short Circuit
Current 18.16 18.21 18.26 18.31 18.35 18.4 18.45 18.5
(Isc)x3%
Maximum 30 30 30 30 30 30 30 30
Series Fuse
Rated Power
(Pmp) 670
Power Sorting 0~+5W
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Power
Tolerance

+3%

Maximum
Power Voltage
(Vmp)

38.5

Maximum
Power Current

(Imp)

17.43

Open Circuit
Voltage
(Voc)x3%

46.3

Short Circuit
Current
(Isc)x3%

18.55

Maximum
Series Fuse

30

Electrical Characteristics (MOT)

Rated Power

(Pmp) 468 471 474 479 483 485 490 494
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power +3% +3% +3% +3% +3% +3% +3% +3%
Tolerance
Maximum
Power Voltage 34.82 34.92 35.12 35.22 35.42 35.53 35.72 35.92
(Vmp)
Maximum
Power Current 13.44 13.50 13.53 13.60 13.66 13.69 13.72 13.76
(Imp)
Open Circuit
Voltage 40.52 40.71 40.91 41.11 41.31 41.51 41.71 41.91
(Voc)+3%
Short Circuit
Current 14.84 14.87 14.90 14.90 14.88 14.93 15.00 15.04
(Isc)£3%
Maximum 30 30 30 30 30 30 30 30
Series Fuse
Rated Power
496
(Pmp)
Power Sorting 0~+5W
Power +3%
Tolerance
Maximum
Power Voltage 36.03
(Vmp)
Maximum
Power Current 13.79
(Imp)
Open Circuit
Voltage 42.01
(Voc)+3%
Short Circuit
Current 15.09
(Isc)£3%
Maximum
Series Fuse 30
Electrical Characteristics (Low irradiance)
Rat(egmps)wer 119 120 121 122 123 124 125 125
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power +3% +3% +3% +3% +3% +3% +3% +3%
Tolerance
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Maximum
Power Voltage

(Vmp)

35.8

2 36.02

36.21

36.41

36.60

36.79

36.99

37.18

Maximum
Power Current

(Imp)

3.32

3.34

3.34

3.35

3.36

3.36

3.37

3.37

Open Circuit
Voltage (Voc)
+3%

41.78

41.96

42.15

42.34

42.52

42.71

42.90

43.08

Short Circuit
Current (Isc)
+3%

3.58

3.60

3.59

3.61

3.62

3.62

3.64

3.65

Maximum

Series Fuse 30

30

30

30

30

30

30

Rated Power

126
(Pmp)

Power Sorting

0~+5W

Power
Tolerance

+3%

Maximum
Power Voltage
(Vmp)

37.38

Maximum
Power Current

(Imp)

3.38

Open Circuit
Voltage (Voc)
+3%

43.27

Short Circuit
Current (Isc)
+3%

3.66

Maximum

Series Fuse 30

GSM-MP3/120-BMDGXXX(xxx=575-610.)
Electrical Characteristics

Rated Power (Pmp)

575

580

585

590

595

600

605

610

Power Sorting

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

Power Tolerance

+3%

+3%

+3%

+3%

+3%

+3%

+3%

+3%

Maximum Power Voltage
(Vmp)

33.6

33.8

34

34.2

34.4

34.6

34.8

35

Maximum Power Current
(Imp)

17.11

17.16

17.21

17.25

17.3

17.34

17.39

17.44

Open Circuit Voltage
(Voc)+x3%

40.7

40.9

41.1

41.3

41.5

41.7

41.9

42.1

Short Circuit Current
(Isc)x3%

18.16

18.21

18.26

18.31

18.36

18.42

18.47

18.52

Maximum Series Fuse

30

30

30

30

30

30

30

30

Electrical Characteristics(NMOT)

Rated Power (Pmp)

427

430

434

438

442

445

449

453

Power Sorting

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

0~+5W

Power Tolerance

+3%

+3%

+3%

+3%

+3%

+3%

+3%

+3%

Maximum Power
Voltage (Vmp)

31.71

31.82

32.02

32.12

32.32

32.43

32.63

32.83

Maximum Power
Current (Imp)

13.46

13.51

13.55

13.61

13.69

13.71

13.75

13.80

Open Circuit Voltage
(Voc) +3%

36.89

37.09

37.28

37.48

37.68

37.88

38.08

38.27

Short Circuit Current
(Isc) +3%

14.84

14.87

14.90

14.90

14.89

14.95

15.02

15.05
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Maximum Series 30 30 30 30 30 30 30 30
Fuse
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 108 109 110 111 112 113 114 115
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power 32.62 32.82 33.01 33.21 33.40 33.59 33.79 | 33.98
Voltage (Vmp)
Maximum Power 3.33 3.34 3.34 3.35 3.37 3.37 338 | 3.38
Current (Imp)
Open Circuit Voltage | 54 38.22 38.41 38.60 38.78 38.97 | 39.16 | 39.34
(Voc) £3%
Short Circuit Current 3.58 3.60 3.59 3.61 3.63 3.63 364 | 3.65
(Isc) £3%
Maximum Series 30 30 30 30 30 30 30 30
Fuse
GSM-MP3/110-BMDGXXX(xxx=525-555)
Electrical Characteristics
Rated Power (Pmp) 525 530 535 540 545 550 555
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage 30.6 30.8 31 31.2 31.4 31.6 31.8
_ (Vmp)
Maximum (Tr%")er Current 17.16 17.21 17.28 17.33 17.37 17.4 17.47
Open Circuit Voltage
(VOC)£3% 36.9 37.1 37.3 37.5 37.7 37.9 38.1
Short Circuit Current 18.26 18.31 18.36 18.41 18.47 18.52 18.56
(Isc)+3%
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics (NMOT)
Rated Power (Pmp) 390 393 397 401 405 407 412
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power 28.88 28.99 29.19 29.31 29.50 29.62 29.82
Voltage (Vmp)
Maximum Power 13.50 13.55 13.60 13.68 13.74 13.76 13.81
Current (Imp)
Open Circuit Voltage
(Voc)+3% 33.45 33.64 33.84 34.03 34.23 34.43 34.62
Short Circuit Current 14.92 14.95 14.98 14.98 14.98 15.03 15.00
(Isc) +3%
Maximum Series 30 30 30 30 30 30 30
Fuse
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 99 100 101 102 103 104 105
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 29.71 29.90 30.10 30.29 30.49 30.68 30.87
Maximum Power Current (Imp) 3.34 3.35 3.35 3.37 3.38 3.38 3.40
Open Circuit Voltage (Voc) £3% 34.49 34.67 34.86 35.05 35.23 35.42 | 35.61
Short Circuit Current (Isc) +3% 3.60 3.62 3.61 3.63 3.65 3.65 3.66
Maximum Series Fuse 30 30 30 30 30 30 30
GSM-MP3/100-BMDGXXX (xxx=480-505)
Electrical Characteristics
Rated Power (Pmp) 480 485 490 495 500 505
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
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Maximum Power Voltage (Vmp) 28 28.2 28.4 28.6 28.8 28.9
Maximum Power Current (Imp) 17.22 17.27 17.32 17.36 174 17.48
Open Circuit Voltage (Voc) £3% 33.64 33.84 34.04 34.24 34.44 34.64
Short Circuit Current (Isc) +3% 18.31 18.36 18.41 18.47 18.52 18.56
Maximum Series Fuse 30 30 30 30 30 30
Electrical Characteristics(NMOT)
Rated Power (Pmp) 356 360 363 367 371 374
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 26.42 26.55 26.74 26.86 27.06 27.09
Maximum Power Current (Imp) 13.54 13.60 13.63 13.70 13.76 13.82
Open Circuit Voltage (Voc) £3% 30.49 30.69 30.88 31.07 31.27 31.46
Short Circuit Current (Isc) +3% 14.96 14.99 15.02 15.03 15.02 15.06
Maximum Series Fuse 30 30 30 30 30 30
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 91 92 92 93 94 95
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 27.18 27.38 27.57 27.77 27.96 28.05
Maximum Power Current (Imp) 3.35 3.36 3.36 3.37 3.39 3.39
Open Circuit Voltage (Voc)+3% 31.44 31.62 31.81 32.00 32.18 32.37
Short Circuit Current (Isc)+3% 3.61 3.63 3.62 3.64 3.66 3.65
Maximum Series Fuse 30 30 30 30 30 30
GSM-MP4/144-BMDGXXX (xxx=530-550.
Electrical Characteristics
Rated Power (Pmp) 530 535 540 545 550
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 41.35 41.5 41.65 41.8 41.95
Maximum Power Current (Imp) 12.83 12.9 12.97 13.04 13.11
Open Circuit Voltage (Voc)+£3% 49.20 49.35 49.5 49.65 49.8
Short Circuit Current (Isc)+3% 13.71 13.78 13.85 13.92 13.99
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(NMOT)
Rated Power (Pmp) 393 397 400 404 409
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.02 39.07 39.22 39.26 39.42
Maximum Power Current (Imp) 10.09 10.16 10.21 10.29 10.37
Open Circuit Voltage (Voc) £3% 44.59 44.75 44.91 45.06 45.22
Short Circuit Current (Isc) +3% 11.20 11.25 11.30 11.33 11.35
Maximum Series Fuse 30 30 30 30 30
Electrical Characteristics(low irradiance)
Rated Power (Pmp) 100 101 102 103 104
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.14 40.29 40.43 40.59 40.73
Maximum Power Current (Imp) 2.49 2.51 2.52 2.53 2.55
Open Circuit Voltage (Voc)+3% 45.99 46.12 46.26 46.41 46.54
Short Circuit Current (Isc)+3% 2.70 2.72 2.73 2.74 2.76
Maximum Series Fuse 30 30 30 30 30
GSM-MP4/132-BMDGXXX(xxx=490-505)
Electrical Characteristics
Rated Power (Pmp) 490 495 500 505
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.35 37.44 37.53 37.62
Maximum Power Current (Imp) 13.14 13.24 13.34 13.49
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Open Circuit Voltage (Voc)+3% 45.18 45.33 45.48 45.63
Short Circuit Current (Isc)+3% 13.78 13.85 13.92 14.01
Maximum Series Fuse 30 30 30 30
Electrical Characteristics (MMOT)
Rated Power (Pmp) 364 367 371 375
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 35.25 35.24 35.34 35.34
Maximum Power Current (Imp) 10.33 10.43 10.50 10.65
Open Circuit Voltage (Voc)£3% 40.95 41.10 41.26 41.41
Short Circuit Current (Isc)+3% 11.26 11.31 11.36 11.40
Maximum Series Fuse 30 30 30 30
Electrical Characteristics (Low irradiance)
Rated Power (Pmp) 92 93 94 95
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 36.26 36.35 36.43 36.53
Maximum Power Current (Imp) 2.55 2.58 2.59 2.62
Open Circuit Voltage (Voc) £3% 42.23 42.36 42.51 42.65
Short Circuit Current (Isc) +3% 2.72 2.74 2.74 2.76
Maximum Series Fuse 30 30 30 30
GSM-MP4/120-BMDGXXX (xxx=450-460)
Electrical Characteristics
Rated Power (Pmp) 450 455 460
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 33.91 34.06 34.2
Maximum Power Current (Imp) 13.27 13.36 13.45
Open Circuit Voltage (Voc)+3% 41.18 41.33 41.48
Short Circuit Current (Isc)+3% 13.85 13.93 14.01
Maximum Series Fuse 30 30 30
Electrical Characteristics (M{OT)
Rated Power (Pmp) 334 338 341
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 32.00 32.06 32.20
Maximum Power Current (Imp) 10.44 10.52 10.59
Open Circuit Voltage (Voc)+3% 37.32 37.48 37.63
Short Circuit Current (Isc)+3% 11.32 11.37 11.43
Maximum Series Fuse 30 30 30
Electrical Characteristics (Low irradiance)
Rated Power (Pmp) 85 86 87
Power Sorting 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3%
Maximum Power Voltage (Vmp) 32.92 33.07 33.20
Maximum Power Current (Imp) 2.58 2.60 2.61
Open Circuit Voltage (Voc)+3% 38.49 38.62 38.77
Short Circuit Current (Isc)+3% 2.73 2.75 2.76
Maximum Series Fuse 30 30 30
GSM-MP4/108-BMDGXXX (xxx=400-415)
Electrical Characteristics
Rated Power (Pmp) 400 405 410 415
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 30.42 30.52 30.62 30.79
Maximum Power Current (Imp) 13.15 13.27 13.39 13.48
Open Circuit Voltage (Voc) +3% 36.98 37.06 37.14 37.31
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Short Circuit Current (Isc) +3% 13.78 13.85 13.92 14.01
Maximum Series Fuse 30 30 30 30
Electrical Characteristics (NMOT)
Rated Power (Pmp) 297 300 304 308
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 28.71 28.73 28.83 28.92
Maximum Power Current (Imp) 10.34 10.45 10.54 10.64
Open Circuit Voltage (Voc) +3% 33.52 33.61 33.69 33.86
Short Circuit Current (Isc) +3% 11.26 11.31 11.36 11.40
Maximum Series Fuse 30 30 30 30
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 75 76 77 78
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 29.53 29.63 29.73 29.90
Maximum Power Current (Imp) 2.56 2.58 2.60 2.62
Open Circuit Voltage (Voc) £3% 34.56 34.63 34.71 34.87
Short Circuit Current (Isc) 3% 2.72 2.74 2.74 2.76
Maximum Series Fuse 30 30 30 30
GSM-MP5/144-BMDGXXX (xxx=445-465)
Electrical Characteristics
Rated Power (Pmp) 445 450 455 460 465
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.8 41 41.2 41.3 41.45
Maximum Power Current (Imp) 10.9 10.98 11.06 11.13 11.21
Open Circuit Voltage (Voc)+3% 49.4 49.6 49.8 50 50.2
Short Circuit Current (Isc)+3% 11.46 11.53 11.61 11.68 | 11.75
Maximum Series Fuse 25 25 25 25 25
Electrical Characteristics (NMOT)
Rated Power (Pmp) 330 334 337 341 345
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.50 38.59 38.80 38.79 38.95
Maximum Power Current (Imp) 8.57 8.65 8.71 8.78 8.87
Open Circuit Voltage (Voc) £3% 44.78 44.98 45.18 45.38 | 45.58
Short Circuit Current (Isc) +3% 9.36 9.41 9.48 9.50 9.53
Maximum Series Fuse 25 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 84 85 86 87 88
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.61 39.81 40.00 40.10 40.24
Maximum Power Current (Imp) 2.12 2.14 2.15 2.16 2.18
Open Circuit Voltage (Voc) £3% 46.17 46.35 46.54 46.73 | 46.91
Short Circuit Current (Isc) +3% 2.26 2.28 2.28 2.30 2.32
Maximum Series Fuse 25 25 25 25 25
GSM-MP5/132-BMDGXXX (xxx=410-425)
Electrical Characteristics
Rated Power (Pmp) 410 415 420 425
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38 38.2 38.4 38.6
Maximum Power Current (Imp) 10.8 10.87 10.94 11.02
Open Circuit Voltage (Voc)+3% 45 45.4 45.8 46.4
Short Circuit Current (Isc)+3% 11.77 11.85 11.73 11.81
Maximum Series Fuse 25 25 25 25
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Electrical Characteristics(NMOT)

Rated Power (Pmp) 304 308 311 315
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 35.86 35.96 36.16 36.26
Maximum Power Current (Imp) 8.49 8.56 8.61 8.70
Open Circuit Voltage (Voc) £3% 40.79 41.17 41.55 42.11
Short Circuit Current (Isc) +3% 9.62 9.68 9.57 9.61
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 77 78 79 80
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 36.89 37.09 37.28 37.48
Maximum Power Current (Imp) 2.10 2.12 2.12 2.14
Open Circuit Voltage (Voc) £3% 42.06 42.43 42.80 43.37
Short Circuit Current (Isc) +3% 2.32 2.34 2.31 2.33
Maximum Series Fuse 25 25 25 25
GSM-MP5/120-BMDGXXX(xxx=370-385.)
Electrical Characteristics
Rated Power (Pmp) 370 375 380 385
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 34.2 34.4 34.7 34.9
Maximum Power Current (Imp) 10.82 10.89 10.96 11.03
Open Circuit Voltage (Voc)+3% 41.3 41.6 41.9 42.2
Short Circuit Current (Isc)+3% 11.37 11.45 11.52 11.59
Maximum Series Fuse 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 275 278 282 286
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 32.27 32.38 32.68 32.78
Maximum Power Current (Imp) 8.51 8.58 8.63 8.71
Open Circuit Voltage (Voc) £3% 37.43 37.72 38.01 38.30
Short Circuit Current (Isc) +3% 9.29 9.35 9.40 9.43
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 70 71 72 73
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 33.20 33.40 33.69 33.89
Maximum Power Current (Imp) 2.10 2.12 2.13 2.14
Open Circuit Voltage (Voc) £3% 38.60 38.88 39.16 39.44
Short Circuit Current (Isc) +3% 2.24 2.26 2.27 2.28
Maximum Series Fuse 25 25 25 25
GSM-MP6/144-BMDGXXX(xxx=390-410)
Electrical Characteristics
Rated Power (Pmp) 390 395 400 405 410
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.5 40.8 41.1 41.4 41.7
Maximum Power Current (Imp) 9.64 9.69 9.74 9.79 9.84
Open Circuit Voltage (Voc)+3% 49.7 50.1 50.4 50.8 51.2
Short Circuit Current (Isc)+3% 10.08 10.13 10.18 10.23 10.29
Maximum Series Fuse 25 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) | 290 | 293 | 296 | 301 | 305 |
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Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.22 38.41 38.70 38.89 39.18
Maximum Power Current (Imp) 7.58 7.63 7.67 7.73 7.78
Open Circuit Voltage (Voc) +3% 45.05 45.43 45.72 46.10 | 46.49
Short Circuit Current (Isc) +3% 8.24 8.27 8.31 8.32 8.35
Maximum Series Fuse 25 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 74 75 75 76 77
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.32 39.61 39.90 40.20 | 40.49
Maximum Power Current (Imp) 1.87 1.89 1.89 1.90 1.92
Open Circuit Voltage (Voc) £3% 46.45 46.82 47.10 47.48 | 47.85
Short Circuit Current (Isc) +3% 1.99 2.00 2.00 2.02 2.03
Maximum Series Fuse 25 25 25 25 25
GSM-MP6/132-BMDGXXX(xxx=360-375.)
Electrical Characteristics
Rated Power (Pmp) 360 365 370 375
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.39 37.67 37.95 38.23
Maximum Power Current (Imp) 9.63 9.69 9.75 9.81
Open Circuit Voltage (Voc)+3% 46.1 46.5 46.9 47.3
Short Circuit Current (Isc)+3% 10.1 10.16 10.22 10.28
Maximum Series Fuse 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 267 271 274 278
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 35.28 35.46 35.74 35.91
Maximum Power Current (Imp) 7.57 7.63 7.67 7.74
Open Circuit Voltage (Voc) £3% 41.78 42.17 42.55 42.93
Short Circuit Current (Isc) +3% 8.25 8.30 8.34 8.36
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 68 69 70 71
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 36.30 36.58 36.84 37.12
Maximum Power Current (Imp) 1.87 1.89 1.89 1.91
Open Circuit Voltage (Voc) £3% 43.09 43.46 43.83 44.21
Short Circuit Current (Isc) +3% 1.99 2.01 2.01 2.03
Maximum Series Fuse 25 25 25 25
GSM-MP6/120-BMDGXXX(xxx=325-340)
Electrical Characteristics
Rated Power (Pmp) 325 330 335 340
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W
Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 34 34.3 34.6 34.9
Maximum Power Current (Imp) 9.56 9.63 9.69 9.75
Open Circuit Voltage (Voc)+3% 41.9 42.2 42.6 43
Short Circuit Current (Isc)+3% 10.06 10.14 10.2 10.26
Maximum Series Fuse 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 241 245 248 252
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
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Power Tolerance +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 32.09 32.29 32.58 32.78
Maximum Power Current (Imp) 7.52 7.58 7.63 7.70
Open Circuit Voltage (Voc) £3% 37.98 38.27 38.65 39.03
Short Circuit Current (Isc) +3% 8.22 8.28 8.32 8.35
Maximum Series Fuse 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 61 62 63 64
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% 3% +3%
Maximum Power Voltage (Vmp) 33.01 33.30 33.59 33.89
Maximum Power Current (Imp) 1.86 1.87 1.88 1.89
Open Circuit Voltage (Voc) £3% 39.16 39.44 39.81 40.19
Short Circuit Current (Isc) +3% 1.98 2.00 2.01 2.02
Maximum Series Fuse 25 25 25 25
GSM-MH3/132-BHDGXXX(xxx=660-700.
Electrical Characteristics
Rated Power (Pmp) 660 665 670 675 680 685 690 695 700
Power Sorting 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3% +3%
Maximum Power 40.88 41.03 4119 | 41.34 | 4149 | 4165 | 41.8 | 4195 | 421
Voltage (Vmp)
Maximum Power 16.15 16.21 16.27 | 16.33 | 16.39 | 1645 | 1651 | 16.57 | 16.63
Current (Imp)
Open Circuit Voltage 48.89 49.04 4919 | 4934 | 495 | 49.66 | 49.82 | 49.98 | 50.13
(Voc)+3%
Short Circuit Current |4 o5 17.01 17.07 | 1743 | 17.19 | 17.25 | 17.31 | 17.37 | 17.43
(Isc)x3%
Maximum Series Fuse 30 30 30 30 30 30 30 30 30
Electrical Characteristics(NMOT)
Rated Power (Pmp) 490 493 497 501 505 507 512 516 518
Power Sorting 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3% +3%
Max'm“m(sr?]"gfr Voltage | 3555 | 3862 | 3879 | 3883 | 38.99 | 39.04 | 39.19 | 39.35 | 39.39
Max'm“m(frﬁ‘g)er Current | 1570 | 1276 | 1281 | 12.89 | 1297 | 13.01 | 13.05 | 1311 | 13.15
Open Circuit Voltage 44.31 44.47 4462 | 44.78 | 4494 | 4511 | 4527 | 45.44 | 45.49
(Voc) +3%
Short Circuit Current
(Isc) +3% 13.85 13.89 13.93 13.94 | 13.94 | 14.00 | 14.08 | 14.12 | 14.18
Maximum Series Fuse 30 30 30 30 30 30 30 30 30
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 125 125 126 127 128 129 130 131
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Max'm“m(\?%v;)er Voltage 39.69 39.84 30.99 | 40.14 | 40.28 | 40.43 | 4058 | 40.73
Max'm“m(fn‘z‘r’)")er Current 3.14 3.15 3.16 317 | 319 | 319 | 321 | 321
Open C”CUES\U//S”age (Voc) 45.70 45.83 4597 | 46.12 | 46.26 | 46.41 | 4656 | 46.71
Short Circuit Current (Isc) +3% 3.34 3.36 3.36 3.37 3.39 3.40 3.41 3.42
Maximum Series Fuse 30 30 30 30 30 30 30 30
GSM-MH3/120-BHDGXXX(xxx=600-635.
Electrical Characteristics
| Rated Power (Pmp) | 600 | 605 610 615 620 625 630 635
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Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | O~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Max'm”m(\F/’r?]"F‘)’)er Voltage 37.51 37.59 37.69 37.78 | 37.86 | 37.95 | 38.04 | 38.19
Max'm“m(f’rg‘é")er Current 16.02 16.11 16.21 163 | 1639 | 1648 | 1657 | 16.63
Open Circuit Voltage
(VOC)£3% 44.26 44.43 44.6 44.77 44.95 45.13 45.3 45.48
Short Circuit Current 17.01 17.07 17.13 1719 | 1725 | 1731 | 17.37 | 17.43
(Isc)x3%
Maximum Series Fuse 30 30 30 30 30 30 30 30
Electrical Characteristics(NMOT)
Rated Power (Pmp) 445 449 452 456 461 463 467 471
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | O~+5W | O0~+5W | O0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Max'm“m(\':;g]";;” Voltage 35.40 35.38 35.49 | 3549 | 3557 | 3557 | 35.67 | 35.82
Maximum (Trg\g)er Current 12.60 12.69 12.76 12.86 | 12.97 | 13.03 | 13.10 | 13.16
Open Cireult Voltage (Voc) 40.12 40.29 40.46 | 40.63 | 40.81 | 40.99 | 41.16 | 4135
Short Circuit Current (Isc) +3% 13.90 13.94 13.98 13.99 13.99 14.05 14.13 14.17
Maximum Series Fuse 30 30 30 30 30 30 30 30
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 113 114 115 116 117 118 119 120
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | O~+5W | O0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3% +3%
Max'm“m(sr%‘g;"r Voltage 36.41 36.50 3659 | 36.68 | 36.76 | 36.84 | 36.93 | 37.07
Maximum (Trﬁ‘é")er Current 311 3.14 3.14 317 | 319 | 320 | 322 | 3.22
Open C"C“fg\(f/g”age (Voc) 41.37 41.52 4168 | 41.84 | 4201 | 4218 | 4234 | 42550
Short Circuit Current (Isc) +3% 3.35 3.37 3.37 3.39 3.41 3.41 3.42 3.44
Maximum Series Fuse 30 30 30 30 30 30 30 30
GSM-MH3/110-BHDGXXX(xxx=550-580.)
Electrical Characteristics
Rated Power (Pmp) 550 555 560 565 570 575 580
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | O~+5W | O~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 34.24 34.34 34.44 34.54 34.64 34.73 34.88
Maximum Power Current (Imp) 16.08 16.18 16.28 16.38 16.48 16.57 16.63
Open Circuit Voltage (Voc)+3% 40.39 40.58 40.77 40.96 41.16 41.36 41.54
Short Circuit Current (Isc)+3% 17.07 17.13 17.19 17.25 17.31 17.37 17.43
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics(NMOT)
Rated Power (Pmp) 408 412 415 419 423 426 430
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | O~+5W | O~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 32.31 32.33 32.43 32.44 | 3255 | 3255 32.71
Maximum Power Current (Imp) 12.65 12.74 12.81 12.93 13.04 13.10 13.15
Open Circuit Voltage (Voc) +3% 36.61 36.80 36.99 37.17 37.37 37.57 37.75
Short Circuit Current (Isc) +3% 13.95 13.99 14.03 14.04 14.04 14.10 14.18
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 104 105 106 107 108 108 109
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 33.24 33.34 33.44 33.54 | 3363 | 33.71 33.87
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Maximum Power Current (Imp) 3.13 3.15 3.16 3.18 3.21 3.22 3.23
Open Circuit Voltage (Voc) +3% 37.75 37.92 38.10 38.28 | 38.46 | 38.65 | 38.83
Short Circuit Current (Isc) +3% 3.37 3.39 3.38 3.40 3.42 3.42 3.44
Maximum Series Fuse 30 30 30 30 30 30 30
GSM-MH3/100-BHDGXXX(xxx=500-530.)
Electrical Characteristics
Rated Power (Pmp) 500 505 510 515 520 525 530
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 31.15 31.27 31.37 31.46 31.55 31.68 | 31.87
Maximum Power Current (Imp) 16.05 16.15 16.26 16.37 16.48 16.57 16.63
Open Circuit Voltage (Voc)+3% 36.8 36.95 37.1 37.25 37.41 37.58 | 37.76
Short Circuit Current (Isc)+3% 17.07 17.13 17.19 17.25 | 17.31 | 17.37 | 17.43
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics(NMOT)
Rated Power (Pmp) 371 375 378 382 386 389 393
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 29.40 29.44 29.54 29.55 | 29.65 | 29.69 | 29.88
Maximum Power Current (Imp) 12.62 12.72 12.80 1292 | 13.04 | 13.10 | 13.15
Open Circuit Voltage (Voc) £3% 33.35 3351 33.66 3381 | 3397 | 3414 | 3431
Short Circuit Current (Isc) #3% 13.95 13.99 14.03 14.04 | 14.04 | 14.10 | 14.18
Maximum Series Fuse 30 30 30 30 30 30 30
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 94 95 96 97 98 99 100
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 30.24 30.36 30.45 30.55 | 30.63 | 30.75 | 30.94
Maximum Power Current (Imp) 3.12 3.14 3.15 3.18 3.21 3.22 3.23
Open Circuit Voltage (Voc) £3% 34.40 34.53 34.67 3482 | 3496 | 35.12 | 35.29
Short Circuit Current (Isc) #3% 3.37 3.39 3.38 3.40 3.42 3.42 3.44
Maximum Series Fuse 30 30 30 30 30 30 30
GSM-MH5/156-BHDGXXX(xxx=490-520)
Electrical Characteristics
Rated Power (Pmp) 490 495 500 505 510 515 520
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 47.79 48.08 48.37 48.66 48.95 49.24 49.53
Maximum Power Current (Imp) 10.26 10.3 10.34 10.38 10.42 10.46 10.5
Open Circuit Voltage (Voc)+3% 57.95 57.98 58.01 58.04 58.15 58.19 58.21
Short Circuit Current (Isc)+3% 10.61 10.64 10.67 10.7 10.71 10.73 10.76
Maximum Series Fuse 25 25 25 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 364 367 371 375 379 382 386
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 45.10 45.26 45.55 45.71 46.00 | 46.15 | 46.44
Maximum Power Current (Imp) 8.07 8.11 8.14 8.19 8.24 8.27 8.30
Open Circuit Voltage (Voc) £3% 52.52 52.58 52.63 52.67 52.80 52.86 52.90
Short Circuit Current (Isc) +3% 8.67 8.69 8.71 8.71 8.69 8.71 8.75
Maximum Series Fuse 25 25 25 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 92 93 94 95 96 97 98
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 46.39 46.68 46.96 4725 | 4752 | 47.80 | 48.09
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Maximum Power Current (Imp) 1.99 2.00 2.01 2.02 2.03 2.03 2.04
Open Circuit Voltage (Voc) +3% 54.16 54.18 54.22 54.25 | 54.34 | 54.38 | 54.41
Short Circuit Current (Isc) +3% 2.09 2.10 2.10 2.11 2.11 2.11 2.12
Maximum Series Fuse 25 25 25 25 25 25 25
GSM-MH5/144-BHDGXXX(xxx=455-480)
Electrical Characteristics
Rated Power (Pmp) 455 460 465 470 475 480
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 45.04 45.24 45.44 45.66 | 45.86 | 46.08
Maximum Power Current (Imp) 10.12 10.18 10.24 10.3 10.36 10.43
Open Circuit Voltage (Voc)+3% 53.09 53.22 53.35 53.48 53.61 53.74
Short Circuit Current (Isc)+3% 10.52 10.58 10.64 10.7 10.76 10.82
Maximum Series Fuse 25 25 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 338 341 345 349 353 356
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 42.50 42.59 42.79 42.89 43.09 43.19
Maximum Power Current (Imp) 7.96 8.02 8.06 8.13 8.20 8.25
Open Circuit Voltage (Voc) £3% 48.12 48.26 48.40 48.54 | 48.68 | 48381
Short Circuit Current (Isc) 3% 8.60 8.64 8.68 8.71 8.73 8.78
Maximum Series Fuse 25 25 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 86 87 88 89 90 91
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 43.72 43.93 4411 44.33 44.52 44.73
Maximum Power Current (Imp) 1.97 1.98 1.99 2.00 2.02 2.03
Open Circuit Voltage (Voc) £3% 49.62 49.74 49.86 49.99 | 50.10 | 50.22
Short Circuit Current (Isc) +3% 2.07 2.09 2.09 2.11 2.12 2.13
Maximum Series Fuse 25 25 25 25 25 25
GSM-MH5/132-BHDGXXX(xxx=415-440)
Electrical Characteristics
Rated Power (Pmp) 415 420 425 430 435 440
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.97 41.22 41.46 41.71 41.95 42.19
Maximum Power Current (Imp) 10.13 10.19 10.25 10.31 10.37 10.43
Open Circuit Voltage (Voc)+3% 48.61 48.74 48.87 49.00 49.13 49.26
Short Circuit Current (Isc)+3% 10.48 10.54 10.6 10.66 10.72 10.78
Maximum Series Fuse 25 25 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 308 312 315 319 323 326
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.66 38.80 39.04 39.18 39.42 39.55
Maximum Power Current (Imp) 7.97 8.02 8.07 8.14 8.20 8.25
Open Circuit Voltage (Voc) £3% 44.06 44.20 44.33 44.47 44.61 | 44.74
Short Circuit Current (Isc) +3% 8.56 8.61 8.65 8.67 8.69 8.75
Maximum Series Fuse 25 25 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 78 79 80 81 82 83
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.77 40.02 40.25 40.50 | 40.73 | 40.96
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Maximum Power Current (Imp) 1.97 1.98 1.99 2.00 2.02 2.03
Open Circuit Voltage (Voc) £3% 45.43 45.55 45.67 45.80 | 45.91 | 46.04
Short Circuit Current (Isc) +3% 2.07 2.08 2.09 2.10 2.12 2.12
Maximum Series Fuse 25 25 25 25 25 25
GSM-MH5/120-BHDGXXX(xxx=380-400)
Electrical Characteristics
Rated Power (Pmp) 380 385 390 395 400
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.52 37.7 37.91 38.16 38.36
Maximum Power Current (Imp) 10.13 10.21 10.29 10.36 10.44
Open Circuit Voltage (Voc)+3% 44.22 44.35 44.48 44.61 | 44.74
Short Circuit Current (Isc)+3% 10.5 10.56 10.62 10.68 10.74
Maximum Series Fuse 25 25 25 25 25
Electrical Characteristics(NMOT)
Rated Power (Pmp) 282 286 289 293 297
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance 3% +3% +3% +3% 3%
Maximum Power Voltage (Vmp) 35.41 35.49 35.70 35.84 36.04
Maximum Power Current (Imp) 7.97 8.04 8.10 8.18 8.26
Open Circuit Voltage (Voc) £3% 40.08 40.22 40.35 40.49 40.62
Short Circuit Current (Isc) 3% 8.58 8.62 8.67 8.69 8.71
Maximum Series Fuse 25 25 25 25 25
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 71 72 73 74 75
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance 3% +3% +3% +3% 3%
Maximum Power Voltage (Vmp) 36.42 36.60 36.80 37.05 37.24
Maximum Power Current (Imp) 1.97 1.99 2.00 2.01 2.03
Open Circuit Voltage (Voc) £3% 41.33 41.45 41.57 41.70 | 4181
Short Circuit Current (Isc) +3% 2.07 2.09 2.09 2.10 2.12
Maximum Series Fuse 25 25 25 25 25
GSM-MH6/144-BHDGXXX(xxx=410-440)
Electrical Characteristics
Rated Power (Pmp) 410 415 420 425 430 435 440
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 44.96 45.21 45.46 45.7 45.95 | 46.18 | 46.42
Maximum Power Current (Imp) 9.12 9.18 9.24 9.3 9.36 9.42 9.48
Open Circuit Voltage (Voc)+3% 54.66 54.69 54.72 54.75 | 54.78 | 54.81 | 54.84
Short Circuit Current (Isc)+3% 9.75 9.81 9.87 9.93 9.99 10.05 | 10.11
Maximum Series Fuse 20 20 20 20 20 20 20
Electrical Characteristics(NMOT)
Rated Power (Pmp) 304 308 311 315 319 322 326
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 42.43 42.56 42.81 4293 | 43.18 | 43.29 | 4353
Maximum Power Current (Imp) 7.17 7.23 7.27 7.34 7.40 7.45 7.49
Open Circuit Voltage (Voc) £3% 49.54 49.59 49.64 49.69 | 49.74 | 49.79 | 49.83
Short Circuit Current (Isc) +3% 7.97 8.01 8.06 8.08 8.10 8.16 8.22
Maximum Series Fuse 20 20 20 20 20 20 20
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 77 78 79 80 81 82 83
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 43.65 43.90 44.13 44.37 44.61 | 44.83 | 45.07
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Maximum Power Current (Imp) 1.77 1.79 1.79 1.81 1.82 1.83 1.84
Open Circuit Voltage (Voc) £3% 51.09 51.11 51.14 51.17 | 51.19 | 51.22 | 51.26
Short Circuit Current (Isc) +3% 1.92 1.94 1.94 1.96 1.97 1.98 1.99
Maximum Series Fuse 20 20 20 20 20 20 20
GSM-MH6/132-BHDGXXX(xxx=375-400)
Electrical Characteristics
Rated Power (Pmp) 375 380 385 390 395 400
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 40.94 41.22 41.49 41.76 | 42.03 | 42.29
Maximum Power Current (Imp) 9.16 9.22 9.28 9.34 9.4 9.46
Open Circuit Voltage (Voc)+3% 50.12 50.15 50.18 50.21 50.24 | 50.27
Short Circuit Current (Isc)+3% 9.82 9.88 9.94 10 10.06 10.12
Maximum Series Fuse 20 20 20 20 20 20
Electrical Characteristics(NMOT)
Rated Power (Pmp) 278 282 285 289 293 296
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 38.64 38.80 39.07 39.23 39.49 39.64
Maximum Power Current (Imp) 7.20 7.26 7.30 7.37 7.44 7.48
Open Circuit Voltage (Voc) +3% 45.43 45.48 45.52 45,57 | 45.62 | 45.66
Short Circuit Current (Isc) 3% 8.02 8.07 8.11 8.14 8.16 8.21
Maximum Series Fuse 20 20 20 20 20 20
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 70 71 72 73 74 75
Power Sorting 0~+5W 0~+5W 0~+5W | O~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 39.74 40.02 40.28 40.55 40.81 41.05
Maximum Power Current (Imp) 1.78 1.79 1.80 1.81 1.83 1.84
Open Circuit Voltage (Voc) £3% 46.85 46.87 46.90 46.93 | 46.95 | 46.98
Short Circuit Current (Isc) +3% 1.94 1.95 1.96 1.97 1.99 1.99
Maximum Series Fuse 20 20 20 20 20 20
GSM-MH6/120-BHDGXXX(xxx=345-365.)
Electrical Characteristics
Rated Power (Pmp) 345 350 355 360 365
Power Sorting 0~+5W 0~+5W 0~+5W 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 37.5 37.8 38.1 38.4 38.7
Maximum Power Current (Imp) 9.22 9.27 9.33 9.38 9.44
Open Circuit Voltage (Voc)+3% 44.5 44.8 45.1 45.4 45.7
Short Circuit Current (Isc)+3% 9.88 9.93 9.99 10.04 10.10
Maximum Series Fuse 20 20 20 20 20
Electrical Characteristics(NMOT)
Rated Power (Pmp) 256 260 263 267 271
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 35.39 35.58 35.88 36.07 | 36.36
Maximum Power Current (Imp) 7.25 7.30 7.34 7.40 7.47
Open Circuit Voltage (Voc) £3% 40.33 40.62 40.91 41.20 | 41.49
Short Circuit Current (Isc) +3% 8.07 8.11 8.15 8.17 8.19
Maximum Series Fuse 20 20 20 20 20
Electrical Characteristics (low irradiance)
Rated Power (Pmp) 65 66 67 68 69
Power Sorting 0~+5W 0~+5W 0~+5W | 0~+5W | 0~+5W
Power Tolerance +3% +3% +3% +3% +3%
Maximum Power Voltage (Vmp) 36.40 36.70 36.99 37.29 37.57
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Maximum Power Current (Imp) 1.79 1.80 1.81 1.82 1.84

Open Circuit Voltage (Voc) £3% 41.59 41.87 42.15 4243 | 42.71

Short Circuit Current (Isc) +3% 1.95 1.96 1.97 1.98 1.99
Maximum Series Fuse 20 20 20 20 20

4.UNPACKING SAFETY {fa &4

(1) Attime of receipt, verify that the product delivered is in fact the product ordered the product name,
pallet number, and serial number of each laminate are clearly marked on the outside of each packing box.
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(2) For unpacking outdoors, it is prohibited to operate in rainy conditions. Because the carton will become

soft and damaged after it gets wet in the rain. The stacked PV modules (hereinafter referred to as "modules") may
tip over, which may cause damage or injury to personnel.

FESANRRI, ZEIEAER ARk, DRO9AMEARAE & 52 W I AR el 4008, AR LI AL mT e = R 2R R
T T AL DL RN G305

(3) 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.
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(4) The work surface is required to be level to ensure that the package can be placed stably, avoiding sliding.
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(5) Wear protective gloves during unpacking to avoid hand injury and fingerprints on the glass surface.
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(6) Each module shall be handled by two persons. It is forbidden to pull the wires or junction boxes and frame

R AL 9 AR, AR IR RIS N 12 4 S R A1

of the modules to carry the module.
BRAMFE2N NG, (AN, ZbRhk g i LK.
(7) Do NOT use a knife to cut the zip-ties, but use wire cutting pliers.
TEZIMER/INTTYIEIFLAT TS BT 24 .
(8) Do NOT place modules directly on top of each other.
ANER A BB A .
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5. INSTALLATION ZZ3%&

5.1. INSTALLATION SAFETY Z¥%4

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

EEHFRMALZD . A% TR, 242, A% TE. LemieeE (BRI .

(2) Make sure flammable gasses are not generated or present near the installation site.
THIA R R T, A B AL A IR U

(3) Do not install modules under rain, snow or windy conditions. Place disassembled PV modules correctly.
WEZME N NHECRRIEN T 226805, JH/ Cvaddibdtir 282 E.

(4) Keep the PV module packed in the carton until installation. Please install immediately after unpacking.
Please keep the connector dry and clean during installation to avoid the risk of electric shock. Do not perform any
work if the terminals of PV module are wet, until they are dry.

LRI R A IR . IR R LRI 220, RIS DR AP A TIRIE T, DUl KU . 3O iRA
PR ER S i R A5 e e, BB THRE T %%,

(5) Please take measures to insulate during PV module installation and wiring.Do not unplug the connector
if the system circuit is connected to a load.

FESCARAM AT E], AT RGP . R RGBS O, EAER TRk,

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

NEHMERAEEIDCR ARG, ERdBeFH 2AOCRBAEHAI: B, EAERTEAMERLESE A
BEREEk

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

e e, BT REREA, f R B Ek.

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

ANEAELLAF ) 1 T B T8O AR B AT o, X AT RE S BRIA Fa I B I R T B

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

e B AR B, 1 B ORI B A B RR R BT T

(10> Do not stand on the module glass. There is a risk of injury or electric shock if glass is broken.Do not
work alone (always work as a team of 2 or more people).

ANELEAEH b, DL B BRI T S A fE R . AR TAE (- ELARRR h 24 BOE 2 (M N
BALAED

(11> Ensure sure that all connections are securely made with no gap between the contacts. Any gap can
result in electrical arcing that can cause a fire hazard and/or an electric shock.

TR T R [, b 2 (A TCEE R ATAT 2R T B S BRI, T3 B0K 9 AN/ a5k GG

(12) Do not damage the back sheet of PV modules when fastening the PV modules to a support with bolts.
FEAE R MEAR RO R A F 1 25228 B, ANZERIOGIRAA BB B

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

ANELE F A AT TAHE EREATREAL, P RE S SR IR R ik DL A A AR

(14> Do not damage the surrounding PV modules or mounting structure when replacing a PV module.
SEHOCRALAF I, ASELAG IR ARG AR A B2 3 4

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

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

LRI R PP i, AR G LA 32 B A D08 e el
(17> When installing modules on roof mounted structures, please try to follow the “from top to bottom” and/or
“from left to right” principle, and don’t step on the module. This will damage the module and would be dangerous
for personal safety.
X T BIPVEE AR R T A5, 15 I E B30 N A0 e N Le B 1 22 4 SR, 5 ANl B2 4 LT 2%,
BN IRRE i 4L, e N & 22 4aid ek .
(18) The design loading of modules have been evaluated by TUV according to IEC61215 with 1.5 times
safety factor; The mechanical load bearing is dependent upon the mounting methods used and failure to follow the

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

R IEC61215, TUV C X A AT T Bih #ifr - s, 204 R 80.50%; HUMUREER T R 238075, Rig
HAEA T AT e 2 P BURSZ TSR . RGE 223 N Gl 5 DR F A5 FH 1) 22 256 07 VR ¥ 6 IR S8 SR N AT
2 Hb VEERE R

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

AT BAR AR AKBH R G AR AR L B 2R 9 F (1100 8 )

(20) Guosheng modules are certified to be installed and operated in safety level Il at voltages lower than
1500Vvdc.This maximum voltage should not be exceeded at any time and, as the voltage of the module increases,
above data sheet values, at operating temperatures below 25°C, then these need to be taken into account when
designing a PV system.

GuoshengZHAFZIE, AT ZEMIC T 1500Vde I HLE T 2228 FIHRAE 200 LEAT AT I i #5AN SR ok skt g oK Pl
I, I HEEE AR, s 8dERE, TARREIRT 25°C, NWAERT PV RGN % &KL,

(21> Under normal conditions, a solar photovoltaic module is likely to produce more current and /or voltage
than reported under standard test conditions. Accordingly, the value of Isc marked on this module should be
multiplied by a factor of 1.25 when determining the conductor current ratings, fuse sizes and size of controls
connected to the SPV output.

FEIEREOUN, KFHBECRAAE AT e Az FUARAENI %A T i i 58 2 O R AN/ E L IS . PRI, e A
RLAIE (B BT s ST AR B SPV A Y A2 B RO, RIS EARIE i Isefi B3R BA L. 25 B 5.

(22) Do not install modules in a location where they will be immersed in or continually exposed to water.

TH IR AN LR AE R N B B 2 T /K AL

5.2. ENVIRONMENT CONDITIONS AND SITE SELECTION &%t 5 223 bl ik

Guosheng Solar module should be installed in the following environmental conditions.
i& ] -1 Guosheng K FHBESGAR AL 22 e OB 26 A 2 T

Table 5-1 operation condition

#5-1 HABAEN TAEAIR
NO Environmental conditions Range
s NSRS B
Recommended Working temperature ] ]
: B TR 0L a0t
Storage temperature ] ]
2 e -20°C ~+50°C
Humidity
3 o < 85RH%
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Remarks: The working environment temperature is the monthly average maximum temperature and minimum
temperature of the installation site. The mechanical load bearing capacity of the Solar PV modules determined
based on the installation method. Mechanical Load Pressure: The design pressure is 3600 (front)/1600 (back) and
the safety factor is 1.5.

TV ZTAEREGE R e e A S s iR A AR . K BHRE G AR LA T BE AR 52 IR LR 3 Ay A2 FH 22 2%
7 AR ER, HUMTEJE 1. Wit s 7183600 (F7) /1600 (J5) , #4 RECNLS.
Notes:

- The mechanical load bearing is dependent upon the mounting methods used and failure to follow the
instructions of this manual may result in different capabilities to withstand snow and wind loads. The system installer
must ensure that the installation methods used meet these requirements and any local codes and regulations.

R

BB A TPl B 2360575, WRAEIEA T, WTReS S BURZ SMREM EEIAR. RSt
RN 53 Wb ST R TS FH (1) 22 28 7 VA 5 X S B SR DA AT AT 224 I E AR S o

If you are planning to use the PV modules where the water damage (Humidity: >85RH%) may be possible,

please consult with Guosheng technical support firstly to determine an appropriate installation method, or to
determine whether the installation is possible.

R S RIAE AT RE B K AR T GG RE: >85RH %) i FGIR 4L, 1% %6 A Guosheng i 45 A 57 1 [ BA
PR LI E B IE I e 7E, BUFE & 5 ] DL

The operator needs to consider the effect of the high altitude on the operation of the module, when the modules
are installed at high altitude. The maximum altitude allowed for PV Module installation is 2000m.

MR BAE RN, BRAEE TR S S A IE AT IR . G AR foVE 2 B I R Rk 9 2000K
For most places, Guosheng PV modules should be installed where the sunlight can be maximally acquired

throughout the year. In the Northern Hemisphere, the PV modules should typically face south, and in the Southern
Hemisphere, the PV modules should typically face north.

XHFRZHTT, Guosheng K FHBENCARALNF B2 223 A 42 5 A RE S e K PR EERZ 32 FROB IR (7o AR b F Bk
2, MR, EREER S, AR,

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.

R EN, BERARAR . R R RIS X, B Lk 2 K B REGR A BRI,
JEHRAELZ R DGAL T 1V 2 BRI AL BN o B2t MUK BH B DGR R Gl Dh A pg i 2k, A R IAREGAR
AFRA 55 % AR AT DL€ IR EE Al D X R i ok, th AN EL R AR 3K .

Position the modules to minimize the chances of shading at all times of the day. Try to install modules in a

location where there is rare shading throughout the year. Shading can normally be minimized by ensuring that the
distance between the obstruction and solar array is greater than three times the obstruction’s height.

XA AT 5 AL DU B8 HAE — R AT I (8] BOBG I ml Re e . RERM AR 2R~ FHEH A E .
T8 AT DU I OR R A A7) R0 DK BH R R I 1) 2 1) PR P 125 T R 470 v P2 1) = SR e /M T 5%

The module must not be soaked in the water or in the environment (i.e., fountain, spindrift, etc.) where the
module would touch water (pure water or brine) for a long term. If the modules are placed in an environment of salt
fog (i.e., marine environment) or sulfur (i.e., sulfur sources, volcanoes, etc.), there is a risk of corrosion. It's not
recommended to install the modules, when the distance is less than 100m ; and it's recommended to install the
modules with the anti-salt function, when the distance is between 100m and 1km. So stainless steel or aluminum
materials must be used to contact the PV modules, and the installation position must be processed with anti-
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corrosion treatment.

A AR AL /K B I 7K (A K BEER K B T (1 AR . VRAESE) . dn SR B T 5% (R VEdA B )
BE TR KIE) WA, AR R . SN T 100meE, AEW At Y sE
100m~1km (A, 2R BA B 5 ThRe 4. BACR AN ENEHE ARk 5 e Rk, IF FLG 2%
P AR 7 R ek () Ab 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.

ARAE T H b pg Jo] B PAE, R 3 B ORAP 35 i DR AL 22 2 ) B ] B AT 22 4, i XU I, ) L 7 A B X
it 0B T BT AU o

The system design needs to have the lightning protection function, it must pay more attention especially in the
installation ground where are more lightning strike.

ARG uctHEAR TR, R EEME R EL, e EEInE.

When installing Solar modules on a roof, the roof must be covered with a layer of fireproof material applicable
to this class, and adequate ventilation must be ensured between the back of the module and the installation surface.
A safe working area also must be left between the edge of the roof and the external edge of the Solar array.

AR R I 2R RBA e AE I, R B 5 — R TS B K k), I HARIEALAR 5 1 AN 223
T2 [B) 7873 BRI R, BEAE J2 TR 2 A OK FHBERE B R AM A 2 2 [F) B L 22 4 1 AR X gk

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

N RATE BB E A b, A R 22 2 B IR A R AT B a2 2 v i S 3 A

Guosheng Modules can be mounted in landscape and portrait orientation however the impact of dirt shading
the solar cells can be minimized by orienting the product in portrait.

Guosheng Power ZH A1) AR [ A ) 22 2%, E JE sk O [ 0 B 7 it mT DA s KB B b s 2 2K 2 JBE g O BH g Ltk
FRI R o

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

TE A 5 FH 231 FEARHORE 2K FL I 2238 T 1k
5.3, TILT ANGLE OF INSTALLATION Y&fR 40 /4 22 3051 A

The installation of Solar PV module string should be in the same orientation and the same installation angle.
Different installation directions and installation angles will lead to the mismatches in current and voltage which is
caused by different light absorption of different Solar modules, this mismatch will cause the PV system power
output loss.

R BARESCAR AL s () 222 % AR [F] — T5 AL AN R — 22 F JBE o AN [ PR 22 28 T S R 22 2B 11 £ 2 BUAN [R] K PR /g
AR LA R WSO 4 B AR AE 22 S 1T B0 A R LR R L R AN DL, AT RIS RSB AT 23, 1 Dl 28 5 tH A 2%

When all solar modules are mounted in the same plane and orientation then all can be expected to have similar
performance throughout the day and can be connected together to the same inverter channel.

LA K PHRE 2 22 R AE [F) — P IR 7 1) B, T AR B AR 2 R B ALY R, JF BT DR 3[R —
AN AR G AEIE .

If solar modules on the same installation are mounted at different angles or orientations then energy production
can normally be optimized by connecting the different orientations to different inverters (or different MPPT if the
inverter has more than one MPPT). Refer to inverter manufacturers for further guidelines.

AR A — 2 B E AR BH REZLAF LAAS R A A BE BT 1) 2255, 3 vl DO AN TR (107 R R B AN R 3822 3 (n
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RUGALHAHZA MPPT, NLERAFK MPPT) RAULREIRAE . 1S RIS HIE R 1 E 2R/

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.

A B B FH B GARAAT B AR R D2 e K, TR 822 B 7 ] 5 S48 EIRR FHBEGARAL, e imt®
) 22 A A IF V2% PR A 2R IR OR BHRESGAR AR I D 7=, i Rz A FE RECRUE AR A Z2 T R I Dk, T
W A KA BE AR AR RAE — S R T I ) BB 2 W B Th 3™ H

Solar modules are recommended to be installed at an optimized tilt angle to maximize the energy output. For
detailed information on the best installation angle, please refer to standard Solar photovoltaic installation guides
or consult a reputable Solar installer or systems integrator. Dust building up on the surface of the modules can
impair module performance.YuHuan Sunpro Solar recommends installing the modules with a tilt angle of at least
10°, making it easier for dust to be washed off by rain. Any faults caused by and/or attributable to tilt angle less than
10 degrees are not covered by manufacturer's warranty. It is roughly equal to the latitude of the project site as a
rule of thumb, facing toward the equator. Optimized system designs must incorporate other local requirements.

A VCERL AL R AR 22 3R B REZELA LIS B R B m B R A . X T VRAR 226 M, T AR An v 4 22 e 4
A ECE A 250 R A 2 e i 45 H I . Guosheng i W ZH A 22 22 () Ik 22 38 R M AT 100, XAEHAMAE T I
AR IR i 2 T AR B Gy e K A, AN TR NI e R, RN A T 23R i BB UKRE di A KR B AR AR 3
B LR R R, BRI RN LA AL RE o AR AR EBTRE AR /N T 10 5 AR AR R AN LA A 3 R B ERIETE R N . —
RVt EORBCER T W0 H MBI Z6E, R 2RE 7 1) o (HAE S BRIVt H I a2 42 R 2 B A5 D0 B v 4K th e fE 1t
wHA

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

LR AR KB BRGNS AT 2 A, nEI5-1H7R .

Horizontal

Fig. 5-1 Tilt angle
E5-1 ZEMAREE
Table 5-2 Recommended tilt angle for fixed systems

K5-2 [ 52 R G LRI B A 2R

AP AL L RN
Latitude Tilt angle
0° ~ 15° 15°
The same latitude
15° ~25° S
[F] 22 265 3t iy A 245 P
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Same latitude +5°
25° ~ 30° . o
LA T Ab 4 FE+5
Same latitude +10°
30° ~35° o
M A2 E+10°
Same latitude +15°
350 ~ 400 20k o
LA Ab A BE+15
40°+ Same latitude +20°
G AEH P A4 +20°

5.4, INSTALLATION REQUIREMENTS FOR BIFACIAL CELLS MODULE XU it 20tk 22 3 R

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.

XU A AE — B 2T, W BRI MK R, 24 Fuh RGUH KRB A L 2l

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

M NAEBF TR (IR W (B, a@addst. Wik, w , BIEERS (B
?gf\ ‘/Hiu\ EE'I%\ ﬁﬁiﬂt) HE;&L%O

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.

LRI RS AN I SR AL AL R b P ) R RN T B RZ AR A R

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

—FERORAE, AN [F] R 1 T B R AN —REIR, BT R 2R R L R AN R . R 5-3 R
Table 5-3 reflectivity of different surfaces

3R5-3 ANFIHLIH K R AR

Y (i, s

The ground type Water Grassland Ground Concrete Sand Snow
i R KT HiHh 3 TRkt Vb T Hh
Reflectivity range (%)
n 5-12 12-25 20-33 20-40 20-40 80-85
S

Due to the different ground clearance height will affect the power generation gain, it is recommended to install
the module at a height from 0.5m to 2m. See Fig. 5-2.

AN T g e PR A8 2 S O T P T 2 e P R R
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Fig. 5-2 Distance from the earth
]5-2 XUTH FEth 4 22 B B Hh
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.
TERFAT RGCTHIN,  BR 1 T ST R B iy 2 DAL, 536 %) B 71 T e 5 a3 4 88 T B S IS R 5 25 8, T Bl
LA RGBT AR

5.5. INSTALLATION METHOD %3 1:

5.5.1 MECHANICAL INSTALLATION AND WARNING ¥l 223 R iEEER

PV modules can be installed through clamp method. The modules must be installed according to the following
examples and recommendations. If a different installation method is desired, please contact Guosheng customer
service or technical support team for consultation. Improperly mounted modules maybe damaged. If alternative
mounting method is used that has not been approved by Guosheng, the modules will not continue to carry a valid
warranty.

D6 AR A 1) [ 7 A0 22 36 AT LUK ) e B il 8 7 e 22 38 20 0 0 Z0U IR TR () A0 AT, iR e e i s
Guosheng AR ANE, iH & HGuosheng i RS2 el 5, FH NS GuoshenglF &, 15 M &R 443 5 BUR R KR 2.

Modules shall not be subjected to wind or snow loads which is exceeding the maximum permissible designed
loads, and shall not be subjected to excessive forces due to the thermal expansion of the support structures. The
selection and design of mounting bracket shall be carried out by professional system engineers after the load
calculation according to the climatic conditions of the installation site.

ARG AR FOGAR AL A R SZATA G e KB BT B e XM S 8D 5 RN AS B 12K 52 R S R84
FE B IR T 7 A B R B 0 o MR 22 e i UM 2% A el R Mk R G AR I BEAT 8 1A, SR a0 22 3 S 2R AT e A
it

The modules depicted are mounted on continuous rails that extend beneath the modules. If modules are

mounted without continuous rails below them, the maximum allowable loading will be reduced and needs to be
subjected to review.

TR B Al 2 B AR AL T D7 A A S S R b I R 2 AR A B S BSR4 K
AR LD, FHATHE.

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

FEAMF e R, BB A At R 4L 223 e —

A clearance of at least 115mm (recommended) is provided between modules and the surface of the wall or
roof.
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SRR ZE AR 5 T e fo TR T 2 1) B A /0 115 mm i 1] B

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

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

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

KT IE K 2235 4y, GuoshengZ U FB i CRABER) 44,

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

LRI 238 AU S5, KRG edEm @i gl N L B AUEX SR KRG risert, HUMET 5.
A ARFEN 2T, Guosheng N HRABEA I 1 22 B 61 K]
(1) Screw Installation

Each PV module has 8 mounting holes (shown as drawing 1).The downward mechanical load resistance of
module would be different according to the installation holes used(shown as table 1),Please use 8 of them to secure
the modules to support structure. The module frame must be attached to a mounting rail using M8 corrosion-proof
screws together with spring washers and flat washers in eight symmetrical locations on the PV module. The applied
torque should be big enough to fix it steadily. The reference torque value for M8 screw is 16~20N*m.

(L)IZAT 2%

BAVARA A8 2L LATR), ANFEE 230, A R RPUE R AR R (R LATR), EEH8
Az 5 FUB AR 52 75 PS5 M) o ALAFHE XA 200 F MBI 6 kR4 T [ s 7E 22 0 b, FRAE Y AR AF 84N X AR A B A
FH BRIP4 5 o it DN O FHRE N 1% 2 8k, T DARR e Ml 2 e . MBUEAT 1225 HI4E {8 N 16~20N*m

5400Pa Load Tested

Mounting system

Table 1

Drawing 1
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(2) Clamp Installation

The modules can be fixed on both the long and the short side of the module within the constraints
shown in drawing 2, using a minimum of four clamps. The modules are built to withstand a downward
force of up to 5400 Pa (550 kg/m2) or 2400 Pa (244 kg/m2) according to where they are clamped. Site-
specific loads such as wind or snow which may exert forces in a different way need to be taken into
consideration to ensure this limit is not exceeded for each respective mounting option.

(2)Je %%

FERE 2R LIRS, BEEr] DL E fE A ARG Rd b, R B b A R B o AR L e oz
B, MfFnT A& SZR1X5400 Pa (550 kg/m2)2400 Pa (244 kg/m2)i1H F 71, 7524 I AT,
WMRERE, EATRTRELAANRI BT N /g, AR DR e 2 ik AN R 1 1A PR

A. For standard module with backsheet: B3¢ bxifE4H 1
1. Clamp picture as below:
1. BT

Figure 3 Double-side clamp

- —Spring washer B SRR, ot b
S~ ~Hlax mnt

~llex nut
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2. Install module with clamps at longsides of frames 2. 7EHEZ2 [ K32 F 3 122 B 41

1 a

=il I

This Installation method is applicable to the series of PV modules as listed below:
KRR FE T LR G RAL &R 51

Table 1
Type 1 GSM-MP3/132-MXXX
Type 2 GSM-MP3/120-MXXX
Type 3 GSM-MP3/110-MXXX
Type 4 GSM-MP3/100-MXXX
Type 5 GSM-MP4/156-MXXX
Type 6 GSM-MP4/144-MXXX
Type 7 GSM-MP4/132-MXXX
Type 8 GSM-MP4/120-MXXX
Type 9 GSM-MP4/108-MXXX
Type 10 GSM-MP5/144-MXXX
Type 11 GSM-MP5/132-MXXX
Type 12 GSM-MP5/120-MXXX
Type 13 GSM-MP6/144-MXXX
Type 14 GSM-MP6/132-MXXX
Type 15 GSM-MP6/120-MXXX

NOTE : XXX : Module power

B.For dual glass module with frame X{3 4 HEZH 14

The dual glass module with frame is designed for clamp installation. It needs the clamps, bolts, nuts and washers
to fix on the bracket (as shown in figurel, 2, 3, 4). Sufficient torque should be applied to the bolts to ensure stable
reinforcement. The reference torque value for M8 screw is 16~20N*M.

XAEAMEL BT e Bze s, TEE A, 2. EEEAIERE E e 248 EnEL. 2. 3. 4FTR). B2 BN
MR, TR InE R E . MBIEF 5% M1 N16~20N*M.
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This Installation method is applicable to the series of PV modules as listed below:

AL BTTRE R T UL SR R 51

Figure 3 Double-side clamp

Table 2

Type 1 GSM-MP3/132-BMDGXXX Type 15 GSM-MH3/132-BHDGXXX
Type 2 GSM-MP3/120-BMDGXXX Type 16 GSM-MH3/120-BHDGXXX
Type 3 GSM-MP3/110-BMDGXXX Type 17 GSM-MH3/110-BHDGXXX
Type 4 GSM-MP3/100-BMDGXXX Type 18 GSM-MH3/100-BHDGXXX
Type 5 GSM-MP4/144-BMDGXXX Type 19 GSM-MH5/156-BHDGXXX
Type 6 GSM-MP4/132-BMDGXXX Type 20 GSM-MH5/144-BHDGXXX
Type 7 GSM-MP4/120-BMDGXXX Type 21 GSM-MH5/132-BHDGXXX
Type 8 GSM-MP4/108-BMDGXXX Type 22 GSM-MH5/120-BHDGXXX
Type 9 GSM-MP5/144-BMDGXXX Type 23 GSM-MH6/144-BHDGXXX
Type 10 GSM-MP5/132-BMDGXXX Type 24 GSM-MH6/132-BHDGXXX
Type 11 GSM-MP5/120-BMDGXXX Type 25 GSM-MH6/120-BHDGXXX
Type 12 GSM-MP6/144-BMDG410

Type 13 GSM-MP6/132-BMDG375

Type 14 GSM-MP6/120-BMDG340

The selection and installation of the clamps shall obey the requirement according to table 3. Otherwise

the module may not satisfy the mechanical load and have the risk of broken.
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Je Bk BN 22 38 B 4 RSB R AT . AN, ZHA AT BE TSV e MU AT, A B AR ) XSS .
Table 3

Loads

(Pa) Clamp Length Installation Drawing

Type

Type 1 5400/2400 =50mm

Type 2 | 5400/2400 =50mm

Type 3 | 5400/2400 =50mm ol ¥

Type 4 5400/2400 =50mm

Type 5 | 5400/2400 =50mm

Type 6 5400/2400 =50mm

Type 7 | 5400/2400 =50mm
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Type 8 | 5400/2400 =50mm

Type 9 | 5400/2400 =50mm

Type 10 | 5400/2400 =50mm

Type 11 | 5400/2400 =50mm

Type 12 | 5400/2400 =50mm

Type 13 | 5400/2400 =50mm

Type 14 | 5400/2400 =50mm

. *NOTES:

Other mounting configurations can be used. However, failure to comply with the above recommendations will
result in a lowering of the load handling capabilities below the empirical value, and product failure as a result of an
overload situation will not be covered by the Guosheng warranty.

R WTUMEA AR RO E, (HAM S B @O & B S R IR T 28, P SRR AR
% Guosheng /i {4
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5.5.2 ELECTRICAL INSTALLATION HS %%

1. Cable layout figk =

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

HEFF BEHOEL T SR BRI (FEERHBLEL)

E'_:'I::i:*i""ﬁ[]. - ﬂ'ﬁﬁn 00D Fﬁ - ﬂ:ﬁ - EHE = E[—J
IR L A e 2y

Fig.1 Split J-Box at module side position for vertical direction
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Fig.2 Split J-Box at module middle position for vertical direction
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Fig.3 Split J-Box at module middle position for horizontal direction
B3 SR A A K 223 75
Precautions: To minimize risk in the event of an indirect lightning strike, avoid forming loops when designing
the system. In order to avoid bad or damaged connection of the cable and connector, the cable and junction box

caused by human factors, affecting the electrical safety or service life of the product, it is recommended that the
force applied between the cable and connector, cable and junction box shall not be greater than 60N during the
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installation, dismantling, maintenance and any other related process of the Product.

REFEEF: N RS GRS FERRAL, BT RGN ROgE Gy S e 2% . ik f N R 2R G Rk i
HiEEAS . RS S EERA RESUR, W R sl G dr, U0 e, IRE. 4 AR
EASE R, HINELAIAER S . RGN G B E F JIANMS K T-60N.

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

R ST R, BINEE ST R, BRSNS,

2. Electrical Connection %2

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.

JCAR R G A I B L AT DL s i e, JF S A S HRIARE o AS[RIH X ) A A [R] R ECRAE R R I E
HAR RGN B BORFNIE LR, IR RGN BTE LRI FE R, 157 Y R AR
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.

DGR ZH A 38 AL B BB R IR (1) 32245 07 2 RT DLERASAN[R] 1 i R fE R it AEREAT FE RN 22 28 AT, A4 e 132
KRIETFH, FHARYEE BB R I A B R AT BT FE 2R . B RIS B IR B /0 TR Ik, PRGN T4
Different types of modules cannot be connected in series. Modules connected in series should ensure the

consistency of their current. The voltage of the module string should not exceed the allowable system voltage value,
which can be found on the nameplate or datasheet of the module.

ANF RIS LA P AN BE R RAE — 2, SR IRAE — I A S E ORI L R ) — B, AR s AN REE I

P SR VFIRV AT R GE R TAE, 2% F B R DAFE A 0 % e R LR )
Guosheng modules are provided with stranded copper cables with a cross sectional area of 4mm2 which are
rated for 1500V dc, connectors with rated current greater than 15A, and are UV resistant. All other cables used to
connect the DC system should have a similar (or better) specification. Guosheng recommend that all cables are run

in appropriate conduits and sited away from areas prone to water collection. The connector should be mated with
its original female or male connector of the same supplier

Guosheng AR HEEBITIAR Y 4mm2 HIHLLL, #iE 509 1500V de, A VHIUE IR T15A, , i
S, W TERBER ARG PTA LA i SE# N HAT R (BELF) HFIMS .  Guosheng A BCHE FTA 48 il B AE &
FE Y, IR A S PUKR X RGNS R — BN R G B B SRR AR X

The maximum number of modules in series depends on the system design, the type of converter used and the
environmental conditions. In general, the maximum number (N) of PV modules in series can be calculated by
dividing the maximum system voltage by the open circuit voltage of the relevant Solar PV modules. When designing
the Solar PV system, it is necessary to take into account the characteristic that the voltage of the Solar PV module
changes with the temperature. Considering the voltage increase caused by temperature drop in extreme
environment in winter, the maximum series connection number of Solar PV modules can be calculated by the
following formula.

3 AL B e KB H B T R Gt T P A B SR AN 2 Ao SR OL T, SRR H BRI BH REYG IR
PR (ND AT LS I 5 G885 K HUE B DU S B RESE AR AL T s v s (K 07 s SRR AT, (HRAE Bt K BH REYG AR
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RGNy, — € B B K BH e G R (Y e e B o i B AR AL T A AL R o 25 B 30 24 2= BRI S P 58 T 3 P8 T et A
IR ST R, A PHBECARZL A fe ok o RS mT DU FH DA 22 25

Table 5-4 maximum series connection number calculation

Table 5-4 BEBRAKETE

Formula Maximum system voltage V = N*Voc*[1+B*(Tmin -25)]
A BRRGHIEV 2 N*Vo*[1+B*(Tmin -25)]
v Maximum system voltage
RAKRGHIE

The number of maximum Solar PV modules in series

N Bl B A R LR RS
Voo The open circuit voltage of each module (see product label or datasheet)
STC A NAHAFMIF IS o s (0] LA A I AR 25 B S 15)
Temperature coefficient of open circuit voltage of the module (refer to datasheet)
B LA ROT % R TR R 8 GBS B AR D
T The lowest ambient temperature at installation site
min

A 2B B (IR TR

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

AR SO VAR IR IR 222, TR AL (B BB PO 2L A ) W 4 R T B i K ER IR ER B 22 o X T 7 BRI R T
ZACRAAF T LUIFER: SRR A T A B A, RS (A IR ) AL ) N 4% E TG B A K B IR R 22 . HERF
A IR R A — . AAE RGP RS ERE AR . BRI, P 2 B A A R ) 2 55 8. 4 IRk,
P AR R A R R R . R B BUE S R G A% B B S RS AL G . PR AN BE R AE — A LA™
A T AR VR R G L ) L

Product can be irreparably damaged if an array string is connected in reverse polarity to another. Always verify
the voltage and polarity of each individual string before making a parallel connection. If you measure a reversed
polarity or a difference of more than 10V between strings then check the string configuration before making the
connection.

AN R — 2 A DIAH S M B 3 55— A, WS 7= i il OGBS 0 o AEREAT IR/, 15 5 N %571
PR REL AR o o SR R A IS A R R AR PR AR S B R R 22 (B R T 10V, BT BB AR B L A5 M T B .

Before wiring the module, ensure that the contact points are corrosion resistant, clean and dry; If a string of
modules is reversed, irreparable damage can be caused.

FEANFAT L AT, VS0 IRl M v TSV AT s AR — N e IO g%, T RE G G iE R b
I E .

Each Guosheng PV module has two PV cables which can withstand 85°C temperature and they are sunlight
resistant(UV). The cross-sectional area of the cable is 4mmz2 or 12AWG, and the external diameter is 5mm~7mm.
The minimum bending radius of the cables must be 43mm. Any cable damage caused by bending too much or
cable management system is not covered under Guosheng’s warranty. Each wire end has a plug and play connector
with a temperature limit of 105 ° C. All other cables used to connect the direct current system shall have similar (or

higher) specifications, and should have the suitable insulation ability which can suffer the possible maximum system
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Voc (as defined in TUV 2PfG1169 or EN50618 (H1Z2Z2-K)). Guosheng requires all cables and electrical
connections to comply with the electrical regulations of the countries where the PV system is installed.

Guosheng 15K BH B G AR 2L A4 # G P AR v] LK 52 85° CIRIR BE LA Rt H R IIAREPV 26 i 45, L 3 f S T
BUAAMM2EL12AWG, S HLZ 9 4M 3 B2 A5mm~Tmm.  FLA B /NS 1 21 A2 Jg43mm. R 25 s b 4
RGUE A AN FEEGuosheng I CRAZ VG N o 4 3 sy s #5717 RO B FH AR e B 2, JE B8 100U B2 PR oy
105°C. H TR ER RS PTA HAR RS N HAA ML (BCEED HikE . RN A& 3E 2 1) 48 2kt B LT 2K 32 7] RETF)
RRRGIFHEE (W TUV 2PfG1169 53 EN50618 (H1z27Z2-K) fitifE) . Guosheng iR i 2k il < i 4
R 126K 2R Gt 2 e 0 & [ L TR RE -

Under normal conditions, a PV module is likely to experience conditions that produce higher current and/or
voltage than reported at standard test conditions. Accordingly, the values of Isc and Voc . marked on this PV module
should be multiplied by a factor of 1.25 at least when determining component voltage ratings, conductor current
ratings, and size of controls (e.g. inverter) connected to the PV output.

FEIEEEOLT, AT BE 2B 3 7 A LU AR I 5% A T B e ) VA B L s O V00 o K10 2 o AL 30 P U
SARBIUE HEUTERE 2PV H 9% 1 258 B (A AR 8% W RO I, AR AE AL B B s AV oo FMEL R AR N2 36 LA 1. 25 1) 5
#.

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

TEIEFERSINT, FZE BN B ] DUE T XA A 2Ok 5

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

L2 /N A =1, 25%1s¢*Np

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

lsc: JEARZEAF BRT B FRUR CFRAL: AD

Np: the number of modules in parallel or module strings

Np: JFIBRHI AR ECE Bl A A

Photovoltaic (electric) systems operate automatically and require very little day-to-day supervision. The solar
array generates DC electricity whenever light falls on it similarly the inverter automatically turns ON as soon as
there is sufficient energy from the solar array to efficiently convert this into grid quality AC power.

RN RG R B BBITH, JIPATRELFERE . KHBEME A ER A, 826K TR IR AR S A
HFTIF, — EAT RS RE R A BH RERE 51 AT 5 A 45t g o Do Joid 2 1) 28 VA P U o

Caution:

HRE:

The module is rated to operate at potentially lethal DC voltages which have the potential can cause severe
electrical shock, arcing and fire hazards. Whilst some solar modules, manufactured by Guosheng, are certified to
operate up to 1500V always check the module label to confirm the actual rating of your product before making
connections.

ZAMHUE TAEEBERN S BRBE T, A RSB EMAlE . Byl RGR . Guosheng 2 )42 )
—ERPH A PGB T Is T 1500VIIE, FEERE AT, IEIRAR AR YAREE,  DAB AR ™ it i) S bR e .«
Always use a suitably rated isolator (DC switch) to interrupt the current flow before disconnecting the

connectors.

FEWTIT R s 2 1T, IR — NI 4 B00E AR 5 8% (ELTUT 5%) 5K I B

To ensure proper system operation the correct cable connection polarity (Figures 1 & 2) should be observed
when connecting the modules to each other or to a load, such as inverter, a battery etc. If modules were not
connected correctly, the bypass diodes could be destroyed. PV modules can be wired in series to increase voltage.
A series connection is made when the wire from the positive terminal of one module is connected to the negative
terminal of the next module. A parallel connection is made when the wire from the positive terminal of one module
is connected to the positive terminal on the next module. Do not connect Fuse in Combiner Box with two or more

-51



strings in parallel connection.

N TR AGRIEHISAT, RN BER N (WA hias . ibss) i, NOULEH Or f 28 A BR k45 IR -
URALPFERAN LN, 550 —ARE AT RE S BIR . JeRALPF R DLA BRI AR AR I e o A3 PRI B R 2\ — VLA
(O IEAR S TR RN — N 1 b DR DOFBGERE DI IR . IR BOERGE R R — A AF
MR I RN — N R 1 o ZEIER AL & 3 N T IR B AV AR B R A2 g e

4By
1

Series Connection

mEE = L L B
ol |® ol 1@ o @

Parallel Connection

HEEE © T

Fig1
E—T—C1« ‘
Parallel -series Connection | | O; if.‘i {3} }G.J C—):{ @
IR
~ &5+ J
O} I@ {"-_-)} {@ = { @

Fig 2

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

APPSR, TR RGN E S Bt

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

THE BB 2 RITHLE, Guoshengd WA HLZE MIAT ARG 4 A rh HLazt 18 5 BUK g 3L T

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

Guosheng WU AT & 2 R AR SR f T RE BT 8 R &L
All the above instructions must be followed to meet Guosheng warranty conditions.
U8 sF _FIRFTA U B BL A2 Guosheng {15 2614

3. Bypass secondary g &

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.

WARCARANEREA R 2 A, X2 SBURRHKI RE B R A LT, KPR AESC R4 h A R 3252
M Y L 5 B AR 90 At A T B G AR 2L AP ) PR IAHRE 2 9 AT 3 T 4 0 0 7 A R B R R IR 4 52 RS ) L b oA

AR RECRALIE TR IFIR S B S TR, RGPS B B, AT 55 B4R BH RESE AR h g
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FHIER Sy AEARRH B IR A FARE LA HL BEARE B 2 B 1K

Each module has three diodes. Please do not try to open the junction box to replace the diode, or even when
the diode problem, please do this work by professionals.

BACRAM AL L G A 3558 M . ARSI R s, B2 A I
ARG, X8 TAR el A 5E K

4. FUSING JEM {2

When fuses are fitted they should be rated for the maximum DC voltage and connected in each, non-grounded
pole of the array (i.e. if the system is not grounded then fuses should be connected in both the positive and negative
poles).

ZRAFWIAR I, EATREUE NN R KB S, JFIERAERE A RN ARk b (R, R R GRS,
VU W 5% L FAE IR AN AR B o

The maximum rating of a fuse connected in series with an array string is typically 25A or 30A, but the actual
module specific rating can be found on the product label and in the product datasheet.

588 2 e R DR 22 1) fie K A0 (I8 >y 25A B 30A,  (H SRR 1 BLHRARS: 78 A0 A T 7E 7= bR 2 7= i B 2
I E]

This fuse rating value also corresponds to the maximum reverse current that a module can withstand (when
one string is shaded then the other parallel strings of modules will be loaded by the shaded string and current will
flow) and therefore impacts the number of strings in parallel. Parallel module configurations: fuse rating/Isc.

T W% AU A O L — MR AT DR SZ ) B K B TR B (24— R Iy, oAt IR A R bRe E H Hhy e B4
(e B LR Umah) - U soma I B # 80 . JFPR I E : RIS 22 BUEE Isc.

5. Grounding #H

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

BT 10 A BH R IR AL SR 224 ST b s IR AR (L 58 P M) TE R Bt

Correct grounding is achieved by continuously connecting the PV module frame and all metal modules together
using the appropriate grounding conductor. The grounding wire may be copper, copper alloy or other materials that
can be used as conductors and meet the requirements of the national electrical code. It is recommended to use the

copper wire (4-14mm? or AWG 6-12) as the grounding wire. The signal” ==~ can be found at the grounding hole
position. The ground wire must also be connected to ground through a suitable ground electrode. The tight
connection of all the joint point should be ensured.

AL AP A i AR AR SR AN AR AN I & @ M P S A — I DLSEILIE R . $E 2R m] LA
il g ECR HAR T DM N S 20T BAF SRR (2D ZORM AR s AR AR HERZ A 4~ 14mm2 ()
WS4 (AWG 6-12) ikl S8, ALLRIBHTL AL B A BB == . 35 2 A 23 14 s o W
FRHb. AT 5 BB R 20 [ B

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 humber, size
and position of the grounding holes. The torque applied to ground fixation is 4N-m~8N-m.

AL BT AR GRS T (AR & S0 HE |, B uAmm, A P S F 4 i 4 AR S JE 1 43 K BH B G AR ZEL1F
IR A SO RE IR R 3 B K, U8 T MA* 1 2mm 52 A JF I B A MATK IR R, JE 38 J T34 8], iX
PERERA CRALAF B R S et . & mT DATE AR 7= T R B0AH B 7= AR, SR T R VR 7= et FL A, R
P . P 52 B LA N4AN-m~8N-m.

-53



Sealing material .
EAgl Laminate

Zi EEtt
ALF =
rame = /

$EIATE . |

Grounding conductor ‘
/ | T—mn (
| \ Mounting bracket
M4 Bolt ) N, g‘iﬁigg
M4 155 Plain washer
FEE
Grounding
L REE

( Spring washer
R

[ 1 &~ Star washer

" Eﬂﬂﬁt

ﬂ

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

Py, W ULRRRALIE EE R, AT DAL BRI EE IR R Hdh . RIS & 7 AU, BRI B
REEANERL PR, 8 B SRR AL\ B

In addition to use the grounding hole, you can also choose the following grounding ways:
B 78 AL AT et Ak, S mT Lide F DA R 7 ORI AT e

(1) Grounding by unused mounting holes i i A A FH i) 22 25 £ 422 4

(2) Other professional grounding devices — Hth % et &

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.

ANVE R R —AEett 77 2, B AR AT 45 G <A P 4 i rL e fih T 5 2 5 B AR U BH A B IR 2 o FEAE
P PPt 2 B S5 FUA B8 =07 B 2% B e vy, 7 S0 ORI e e e B R T S, O Halnd F ) IERy ™ 5, 7R
LI T S Sy R B R A R RE

Guosheng recommends using the following grounding ways:

GuoshengZBICRRALATERAR:

a) Using Schleter for grounding. Connecting modules to the support structure according to the picture below.
(Grounding accessories need pass the UL467 standard test.)

a) fEAMESRIFED. RIETENISERERESGESN. (BEEHHEEUL467iNEIIK. )

Sharp Point
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Recommended torque is 20.5Nm

EUCHAE20.5Nm
For more information, please contact the supplier Guosheng (https://www.Guosheng-energy.com/)

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

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

gt 7 2 (b e 75l ULA6 7hREMIRATUL E34440/E6207M1. ) N7/, e hisifh N 2 B HE
BERIAM AL R . HEFF10-12 AWGHESREHIZL

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

6+ FIRE SAFETY B k&4

Before installing components, consult local laws and regulations and comply with the building fire
protection requirements. The single-glass component of the Seraph is UL Type 1 or 2 or IEC Class C, and the
dual-glass component is UL Type 29 or IEC Class C. When installing the roof, the roof must be covered with a
layer of fire-resistant material suitable for this grade and adequate ventilation should be provided between the
backplane and the mounting surface. Different roof structure and installation will affect the fire safety
performance of the building. If not properly installed, it may cause a fire. To ensure a fire rating on the roof, the
minimum distance between the frame of the assembly and the roof surface is 10 cm. Use appropriate
components such as fuses, circuit breakers, and ground connectors according to local regulations. Do not use
components if exposed flammable gases are present nearby

LR ATE & A VA ANER, 8 s o e T YT K R . MR HEXS REAIERR#E, Guosheng () 5354 20
1B K ZEH UL type lor2 5% IEC Class C, ML HIFI K &5 NUL type 29 8¢ IEC Class C. 1F Jz= Tl %2 (1) i)
fo, R E BTG s A — Rl TSI KL, FF FLORIE TS BRI 22252 T 2 18] 78 43 (1388 )R o o2 Tl F) 485 /) 22
27 NN A 2= R K2 At fe . IR LAY, WRESERBUK K « N T PRIESE R TR K554, b1
MES B TR TH 5/ MR A 10 JHOK o VAR 4 )2 B R A F A M AR an ORI 22, T2, Bt s .
TSR BT H B B R T R A, T 0 A

7. MODULE MAINTENANCE #H 48 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. The inspection and
maintenance of modules in the PV array shall be carried out by personnel who have received professional PV
system maintenance training and obtained relevant qualifications and authorization.

N T RIEFT 23 IR R GRS KISR0 D th R, 7 B8 JIxt P 223 iR e AR AL Ak
ATAS TGRS o AR TT B b 2L G 7 AN 2 4 75 252 0 T MV AR R GELE 3P 15 I I ARAFAH OC B BRI AL N AR HEAT

7.1. PANEL VISUAL INSPECTION AND REPLACEMENT 2H4:4M WAS 25 08 #e

The modules in a PV array should be regularly checked for damage. Factors such as glass breakage, cable
breakage, junction box damage and the terminals cannot be connected well may lead to function and safety
problems. In the case of a damaged module, replace it with the same type of module. Do not touch live parts of
cables and connectors. Use appropriate safety equipment (insulated tools, insulating gloves, etc.) when handling
modules. Refer to the appropriate Product Installation Manual for installation and disassembly of module.

N AR AR B AR A IR, BIansasne. LRI SR . Heun Tk R PSR R &R
FEEAA R AT REVERN 22 e, 250 A [F) R T A A o ANV Flall Fi 205 R0 B 2 1) PR, o 908 2E A IS S A
TR Z PR E (AGTH A5 TES) o AR ZBRPRENTE Z 0™ W 2 T

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

RSN AR — R AN UGE R, RIS 24, TR EA S, KRR ARl b i i
BREFIE 222 B IEH TR MEZRT LR OIS REIE Rt OREESL R BT R A SEUHERDCRA
fiF, THHERISZBR N 455 R AT

Check whether there is any foreign body on the surface of the PV modules and whether there is any shielding.
Trim any vegetation which may shade the PV array, thus impacting performance.

RACRAM R R T H R, REAER. BRE— VIRl R 7 BE A 520 A B BORE 1 -

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.

B BEK A REGAR A AT I 15 FH AN B AR o A2 K BH BE G AR AL 1 BARSS k7= A= Wiy o KPR BB G AR AL A W B A
FOE N A mb ik, 4EBMidEREgs, gHsuaia Tl N BT,

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.

BEATRE IR eI TR B V) T EMEARR 2 & o AR BRENT 2 AT, — & A 32 5200 ¥ B 51 g 2 LA
IEFRR A . FBE R R S A AAH SQ T TR R WP Sz S M A A (R SE R ds o S AR R 2R 289 i 4 BE i R g 247

In a system using a battery, blocking diodes are typically placed between the battery and the PV module output
to prevent battery discharge at night.

FEAEFH R Rt b, 28 AR 30 i A TR G AR ZEL A 25 B 2 ) DA LA T P s s P

Diodes that are used as blocking diodes must have a:

FHAE BH 26 — B8 1 — AR 20 4%

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

a) AE P IER B [IFAV) ] fEBHuR & TARREE T T RN RS IR .

b) Rated Repetitive Peak Reverse Voltage [VRRM] above the maximum system voltage [Vmax] at the
lowest module operating temperature (IEC: Vmax=1500V; )

b) HBHRAR CAFIRE Tl EREERABE [VRRM] & THRARSGHE [Vmax] (IEC: Vmax=1500V; )

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

FEFR IR FEAMICT-200WIm2IITEHL R , an SR 28 0 i) L He S5 380U (AR 2259% LA B, S IERANT .

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

WA OCR ARG PTAAAE, s ge, i BImAy. WA, BB, IR RAEN4ET I

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.

G CRAML B R E SRR R . ARRTRARLEFELATE B RMDGR RS, AEEN RG]
R PR AR S B A G R T AT AT 21 Y 2 e I

7.2, CONNECTOR AND CABLE INSPECTION ZE##H M52
It's recommended to implement the following preventive maintenance every 6 months:

HERERENA H AT — IR EUR T PR3
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(1) Check the sealing gels of the junction box for any damage.

KA e @B, R R LSRR

(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.

RACRAMFRIZAE R . EFEATBERIMG S IIR . SR, AT ISR R B RS . A LR il
Fo WEHM RGN R AT .

(3) Inspect all cables to verify that connections are tight, the cables are protected from direct sunlight and
sited away from areas of water collection.

F BT A 88 AR IE HE R A 2R [ 3 S fE 4 52 FH D' ELA HLAE Hom R UKIX 5

(4) Check the torque of terminal bolts and the general condition of wiring. Also, check that mounting hardware
is properly torqued. Loose connections will result in damage to the array.

O A5 Uiy T IRAR TR AR 5 T T Lo MEAh, R dr SRR 2 SR [ B0 A B 2 F BRI BUA
7.3 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.

AR Th A5 MGG 5, RAMERE A A B B R R A OGE, FRIRA M se Bt . prRLBR
AR S R FFTS V, TH e AR N 2 /b A — IR AR YR V5 e ie B Rk AT SE S 135 bk -

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

Bt AARIEE AR B2l R N A HEAT, TAE NN F B &, i B, A% T8, L%,
FERMFEAZ MK T2000VH H i TAEHTE.

Use dry or wet soft cloths, sponges, etc. to clean the modules during the cleaning process, but do not put any
modules directly into the water, do not use corrosive solvents and do not wipe the PV modules with hard objects.
When the pressure water is used, the water pressure on the glass surface of the module must not exceed 700 KPa.
The module must not be subjected to additional external force. If there is greasy dirt and other substances on the
surface of the PV module which are difficult to clean, conventional household glass cleaning agents can be used;
Do not use the alkaline and strong acid solvents. If necessary, use isopropyl alcohol (IPA) or other solution
according to the safety instructions to clean and ensure that no solution flows into the gap between the edge of the
module and the module frame.

T2 A58 FH - A5 0 3 P S 0 1 R AT R AR O AR LA, P2 R b ek v 7 P B A P A A . FER A IR
JIKRIEGERT, AR R M K R A d 700KPa, 4 257K 2 A4 71 AR BB BR AT T 2 N K
Ho GRS S MEH VBT, AR AR RS e s TR AR IRt A s Ve vA 7 . g 22,
AL I 2 e fon I R A APAD B S IE AR,  JFh ORISR TN AT A G A AL RE SR T8 TR B .

Clean PV modules when the irradiance is below 200W/m2. When cleaning the modules, use a soft cloth
together with a mild detergent and clean water. Take care to avoid severe thermal shocks which might damage the
module by cleaning modules with water which has a similar temperature to the modules being cleaned. For example,

do not use cold water to clean the module when the temperature of it is high during the day, otherwise there will be
the risk of module damage.

I E 4 i FEAG T 200WIm2 18 L RIS T YGARAAAT o IE VT ALARINT, A FH A AR AR R v 70 LA R K . TV 2
PRIy RLORAE K 5 A2 TR BIR ZE AR, DAVE il G BL™ 5 0 ] BE SR A A b o BEINANAE — R AR 4R
FERLE g4 FH K TE Y, ARG R A

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

PEEEERIR TA4%% . RIECR S AR TIFBRA T

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

FAREAEIEE LA, TPARERES A 2R KRS S AT, TRARE A, BAREERL )
BTG, BRSO SER s AR 2RISR

The back surface of the module normally does not need to be cleaned but, in the event this is deemed
necessary, avoid the use of any sharp projects that might damage the penetrating the substrate material.

AF I o 2R T B AN T A s (B AE R SEAT b B HL AT Pe S, 38 G 1 T AT E 545 B B 2 S
L — DR B A

When cleaning the back surface of the module, take care to avoid penetrating the substrate material. Modules
that are mounted flat (0° tilt angle) should be cleaned more often, as they will NOT "self-clean" as effectively as
modules mounted at a 10° tilt or greater.

AR TN, R RFRRS M ERIE . MR IR KT 2 A (O°BiRAD . BN
SO AN 2 AR LLLO®BURE A BB K ABRY A 2 IR AL PR L AT S i D

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

HATIREIIE LT ANEAER R 5 TR e s B e, RUONIX RS AR R 540 /N B8 5 -
Water requirements when cleaning:
THUER XK B K -
(1) PH: 5~7;
PH{E:5~7
(2) Chloride or salt content: 0 - 3000 mg/L
FMEER & & 0~3000 mg/L;
(3) Turbidity: 0-30 NTU
VEMUE: 0~30 NTU;
(4) Conductivity: 1500~3000 ps/cm
S %: 1500~3000 ps/cm;
(5) Total dissolved solids: <1000 mg/L
SRR R <1000 mg/L;
(6) Water hardness: 0-40 mg/L
JKAEREE: 0~40 mg/L;
(7) Non-alkaline water must be used, and softened water can be used when conditions permitted.

AR FHARBRAE K, F A& 2 AR IR LA P R K

7.3.1 MODULE INSPECTION AFTER CLEANING &%t /5 AR

(1) Ensure that the module under visual inspection is clean, bright and free of stains;
HARLAL B AR AP IR . B, IS TG

(2) Spot check to verify whether there is soot deposit on the module surface;
SRS A AL SR e 5 A R RAFAE S

(3) Check to whether there are visible scratches on the surface of the module or not;
For A 2 A 2T A JE W S A A IR 5

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

AR T NG R BER IR ;
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(5) Check whether the module support structure is leaning or bent or not;
A e A SR Te R AN S - BLA
(6) Check whether the connectors of the module are detached or not;
TH e E AR S 5 R AT B A LR
(7) After cleaning, fill out the PV module cleaning record.
i 58 U U 5 ST Id K.
7.3.2 TROUBLESHOOTING #[&EHEE
If the PV system does not work properly, please inform your installer immediately. It is recommended to perform
a preventive inspection every six months, please don’t change any modules of the modules. If electrical or
mechanical properties are required for inspection or maintenance, qualified professionals should be advised to
avoid any electric shock or loss of life.
MR L, CRRGIIELER T, HLAEM RN . W6 HPUT — kPt e, AZEEEEHR
AR TCERE, W SR T BT sV REEN U B ARG A Ak, T EAEEA RN, I H 2 I 5
BEATERAE, DL AR BN AT

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

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