D

SUNPRO
UPUWER

SUNPRO PV MODULES INSTALLATION MANUAL
1= R PHRESE A B R = FA

Zhe jiang Sunpro Power Technology Co.,Ltd
AL RERM AR B IR A F]

Qinggang Technological Ind.Zone,317606 Yuhuan,ZhejiangProvince,China
Hoik: HIEEHTEET =W EREX

Tel: +86 5768073 0906

E-mail: tech@sunpropower.com



BIFACIAL DOUBLE GLASS INSTALLATION MANUAL

WUE WL R = F i
1. INTRODUCTION FOR USER MANUAL FIF T oo
1.1+ DISCLAIMER ZETTHI B oottt sttt
1.2+ LIMITATION OF LIABILITY TTAETE] covveivieecieceeeet et
2. SAFETY PRECAUTIONS ZZASHEH ...cvocvoceeeeeeeeeeeeeeeeeeeeeeee e
217 WARNING ZETG oottt a et a sttt aes
2.2+ GENERAL SAFETY HH I ZZ 2% cooooeeceeeeeeeeeeeees e
2.37 HANDLING SAFETY FVEZE4S oo
3. UNLOAD/TRANSPROTATION/STORAGE HI %\ IBHIFIZAE .ovovveeeereceeiecseeeesee e,
3.1, MAKERS ON OUTER PACKAGING TZEARIR VLI c.vovvveciiecee et
3.2 UNLOADING WARNNING EI BZVE R I ..ottt st
3.3. SECONDARY TRANSPORT AND WARNING — JGBH A VE B I ..o
341 STORAGE TFMH voveveieeieeiieieieeie ettt sttt bbb bbb bbb
3.5. Markings on module B FHTARI oovivoeeeceeeeeeeee ettt
3.6.ELECTRICAL RATING FHIE TN w.oorveeeeeeveeeeeve st ss st sass s
4. UNPACKING SAFETY FRELZEA oo
51 INSTALLATION 222 ..o
5.1+ INSTALLATION SAFETY ZZZEZZ4T cooumvuveeeeeeeeeeeseesess s sass s sssssssssse s s s ssss s
5.2. ENVIRONMENT CONDITIONS AND SITE SELECTION M35 45 15 5 22 35 M BEIRHE oo
5.3, TILT ANGLE OF INSTALLATION JYGARZEAF ZZ 2RI oo
5.4. INSTALLATION REQUIREMENTSFORBIFACIAL CELLS MODULE XU T B i ZHAF 22 35 SR ..
5.51 INSTALLATION METHOD ZZ2E T oo
6+ MODULE MAINTENANCE ZLAEZEP ..o
6.1. PANEL VISUAL INSPECTION AND REPLACEMENT ZLAE AN MG X A I oo,
6.2, CONNECTOR AND CABLE INSPECTION JEHZZR A ZEATAT BT ...

B.30 CLEANING JE T cveveeeeeee oot oot ee et e e et e e e e s e e es e e et e easese s esesese e esenseseeeasesensesensesensesenseseneaseesasesensenenes

.............. -1-

............. -69 -



g S: SP/WI-JS-010
1. INTRODUCTION FOR USER MANUAL F FEMANE

This general manual applies to the installation, maintenance and use of the double glass solar modules
manufactured by Zhejiang Sunpro Power Technology co.,Ltd (hereinafter referred to as “Zhejiang Sunpro”).
Failure to follow these instructions could result in personal injury or property damage.

AT F T G T BRI PR R (BLH RIARITL i 19) AR 7 B XU R 1 OK BH RE AL 22 e . 4P M
ARAESY, KRR BON A T BT Bk

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.

LA ANRAT K REAL R Z L HRE, RA T N A A W LAEAZ I T AT . 15 2208 P AR AT AR 2 A4 1)
B2 AR U .

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

KT rb A B PV AL A8 R A — D ER AN XU R AR FHRELLIE . 155 81 It i W DA b B k&%
1.1. DISCLAIMER %3 B B

1. Zhejiang Sunpro Power Technology Co., Ltd reserves the rights to change this User Manual without prior
notice. Please refer to our product lists and documents published on our website at:

https://www.sunpropower.com as these lists are updated on a regular basis.
WL v o B YRR I A A R 2 =) R B AE A PS8 S0 175 0 A8 SE A 222 O BUR] - S5l hiu i 225 i VI v 1.
M3 (www.sunpropower.com) b [P S SRR,

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

WRAETFNHAFETE F A #IEA— B, Bl Sy

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.

B A LA AT I R P R AL WA T BT A Y R EOR R AE, S BUR M B A PR IR KK

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

At KRR B AR AT I A v Bl = A AR D B8 =05 R BT A FARABUR, WL o AN 1 Bt

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

AT RS S T WL 0 1 A5 A A T SR I R AR R 225, 2 0 FR AR AR T 2 1 7 o RS 1 X e 45 R AN AR
KA EWCTIEAY AR T CRAUE 263K, B 7R I BB & 1

1.2. LIMITATION OF LIABILITY H{EfuF

Zhejiang Sunpro 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.

WL A AR 05 F 15T, BRREART A RE . R L2ERR U IRIZ A TN R R &
(NPT NI TR N DR (7B /i B s
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2. SAFETY PRECAUTIONS 24

2.1, WARNING &%

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 .

XHAAFREAT 228 . JRek . BRARBRES AT, DL IF BEAR AT 2 A gi o 4 20 Fl b T 43 % R A B D' B A
PR, 2P EERA(DC), ik AR, BRI iy, PIniesn 155, Kl se R EA R iT,

2.2. GENERAL SAFETY BEH %4

Modules rated for use in this application class may be used in system operating at greater than 30V 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.

AT T A AT BEREAR T . KT ELIR30VE240WLL b R4t . Jf H4lfFil it 1 IEC 61730-1HIIEC 61730-2
5  7de of T N
(1) All installation work must comply with the local codes and the relevant international electrical standards.
JITA ) 2 2 A A 20058 418 ST 24 M2 AR 2 P 1] s R O 14
(2) Zhejiang Sunpro 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.

WL i W B AR R G 3T N AT 2248 . a0 e AN B N 22 R 7 N S B R
y[en a8
(3) Do not allow unauthorized persons to access the installation area or module storage area.
A FEAFAREIRBLIN 53 30T 22 e X I Bl 2 A O i [X 42k

(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.

Rt B T (P71 F& . LR IREE) DURE fo 22 36 N\ 51 5 30V LR B 5 my U ELRE i, [ I 38 B 7E %2
P AR h F B S AR 1 S A

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

LRNTE A R Y, DL A, ShEAl A K.

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

IARAEIRT . RS HIRAZEE, T RS 24 A 3t S KIR N 4%
(7) Use electrically insulated tools to reduce the risk of electric shock.
VA Y 246 25 TR DARZRALR S FRL ) DXL
(8) Do not use or install broken modules.
AN ] B2 e AR I LA

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

B BN D9 BR AR 1R DG AR B 2106 AR AL ) 1 1T B8 T

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

-2-
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P SRR 2 TH 35 A 1 A BT B 5% 17 100 S R e 2L 90 2 T A A T e 2 | kS ik R

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

AERENESE . e st shA 1 ARy, A RCE L kA oo

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

M AT R BN I B, AN Rk T LA

2.3. HANDLING SAFETY #fE &4

(1) Do not stand, walk on or lean on the module directly.
2R AR AR B B ST BRI AT EkER

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

(3) Do not drag. Scratch, bend the output cable with force orwith too tight connection. The insulation of
output cable can break and may result in electricity leakage or shock.

LR, R S et B i th 2 g, 3 ) 2 40 1 e S5 oy s A0 R B0 H I i e ik L
(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.

AN B T E BT T LIS FH 8 KK s 41 K AN AT R K SR K

(5) Do not install or handle modules when they are wet or during periods of high wind.

T AN AR W B K X ) 22 2 B AL BEAE A

(6) At the installation site, take care to keep modules and in particular their electrical contacts, clean and

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

FELZ A, THORFFALIF RS TC TR 5T W SRR B LA W 25 1 N AR A, ke AR AT
JE P I A A AS BEAR 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.

EALERB . 11 FE, SGRAM IR L BOARER, A RS BT TR, R
(8) Do not drop PV modules or allow objects to fall down on the PV modules.
A ZALYIE B AL B R B VR AR AL b

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

FERDET, WA RAAEM RS KO0 T P BB G, s SRgim ik, Likeik
MRS RGERE,

(10) Do not discard the modules at will; special recycling is required.

SRR R TR, FRET R
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3. UNLOAD/TRANSPROTATION/STORAGE %, Z#ifIfEf%

Precautions and general safety rules:
oy e R 36 P 22 4 )«

(1) Modules should be stored in a dry and ventilated environment to avoid direct sunlight and moisture and

extra precautions should be taken to prevent connectorsfrom being exposed to moisture or sunlight, like
usingconnector endcaps.

46 2 A i A A M LT RGPS5 v, [ 75 S SR TS it e 4 3 4 i 2 R AE WV B BHOG , Hedn il %
AR i M o
(2) The modules should be stored in the original Zhejiang Sunpro package before installation. Protect the

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

vl 1 AL AE 2 BT A AE SRR Y, IR ORI I AR A A L2 450 1 WU IR B D IRAT T A 2R
T A R =R N Ok

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

TAEHT, WIR DT AL S A A 1 AR Y

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

PReomt, a2~ a2 BL BN G E I R

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

i AR R 24> B L B A A B T R TR RS .

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

AR RAL A AT () P R R R R OB AT

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

KT s s 2RI HES AT

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

ZR AR AT b 0o 2 B e B LA

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

SRR EOHE Y A (AN TR fEAM B

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

ZEIENG AT B T e T SR S BOR [ E R 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.

ARAL SR B AL, QIR DA% B A ) e A .

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

AR AT B R D R B AR B Rt R, R GRS .

(13) Before the secondary transportation vehicle is started, it should be bundled with net ropes. The rope

should be fastened to preventdamage to the modules during the transportation. The speed of the vehicle carrying
the modules should be <5 km/h.

RS ZEM R SNRT, N MBHNGE, MRN RE, AL A A RahigE . WEa
ZEIAT B B B <508 BN
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(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.

AN SR AL AR B R T AR — A E— P05, 59— R AGERR BN A SR E e — A4 T R AE _E

LRI 815 LR Rl 5.

3.1. MAKERS ON OUTER PACKAGING %57~ HH

3.1.1 Need both hands to handle it carefully.
e S YC RNV (3

3.1.2 Uninstalled modules must be kept dry, not
expose to rain or moisture.

SR AR 2 A LA A R B 52

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

ARAE BV AL A WA, RIS I RN G T

Y

3.1.4 The packaging must be transported upright.
(S VA=A

1

3.1.5 Do not step on the package and module.
AR AR AR AN AL b BRI

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

HE B LA I 208 5 A0 R R BRI AR 25 ) f e 2 R
il CRZHERS2)Z)

—REAHEDFRNOARRE, AHREENE

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




3.2. UNLOADING WARNNING &I f#3:ZH IR
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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.

ERGEMNMBERAR, BETRUERSRIFITEN.
MERN AT REES AR AENERES
Bk, FE, MERREWN, MA—A—LKERER
BRI B B R E L.

e

I

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

ISERARERAGMEE EEITkR,

3.2.3 Put the modules on level ground.

BAUGRETXIHE L,

3.2.4 Do not stack the modules at the project site.

3.2.5 Store the module in a dry and ventilated place.

BAEMNETEXTIRLE.

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

ERIERMZEAN, BB EZE.
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3.3. SECONDARY TRANSPORT AND WARNING iz KiEREFH

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

RBHFRRIZHEKEIEE, BAEFRRER.

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.

BT mILIBEMNE. Bz, =iz T, A
EEdET: BReREEEEzETE L, WREER
SR, EERFizRN, KZ2E8NEEE. (LA
=)

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

MEWZtE, RARF 1 Risk.

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

Fit=%E, DENHEMAGEERLZ.

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

RILRBFEEH,

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

HILBATRMA.

3.4. STORAGE 7#fi%

(1). Do not remove the original packaging if the module

RN R RIS M a K A, TE AN EIRER B3

requires long-distance transport or long-termstorage.

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

-7-


javascript:;

SRS SPIWI-JS-010
dry and smooth place.
ZEIEIMRY B W], TR R B BT X DR TR AR T

(3). Do not stack modules more than 2 layers. (moisture<<85%RH, temperature range from -20°C to + 50 °C)
HrE i 222 (JRJF <85%RH; JEJF: -20°C~+50°C)

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

BT H M A SR PR 22, AR B R AR M KNI IA S, PR Dy 628 W) 3 B AL i . (BIER SR IR, WL
W AN KA TAT

(). 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.

IR/ TN FRAESE, AT ERE MR ERY, PR EEERML, AEREESBE MR
HIRE -

3.5. Markings on module 5 F ¥R

There are several markings attached on the module with following information:

Btk AR, BE IR E R

(1). Nameplate (posted on the rear side of the module): module type, Pmax, rated current, rated voltage, Voc,
Isc, maximum system voltage, positive and negative design load, maximum overcurrent protection rating,
connector manufacturer and model used, Module [T98]max 70 °C and certification logo, etc.

PREOSELE A T ) 4R 257, Pmax, #UE HUm, #UE L, TR, MBI, BRRgGHEE, BRI
FEL, AR BUEE, EERHIERAS, AR S TIRE N7 CHIAE R E55 .

(2). For bifacial modules, the nameplate also contains Voc (at STC and BNPI), Isc (at STC, BNPI and aBSlI),

Pmax (at STC and BNPI), ¢Voc, @lsc and pPmax, ect.

X A, #RREIE B A Voc(TESTCHIBNPIAL). Isc(fESTC. BNPIf1aBSI4t). Pmax(fESTCHIBNPIAL). @
V oc. @l scHlpP maxs%.

(3). Under standard test conditions, the Sunpro’s stated tolerance for Voc, Isc, and maximum power output
are as following: Voc : £3%  Isc: 3% Pmax: 3%

TEFRHENNRSAE T, M Voe, IscHlfi KIREHE I E A Z W N :Voc: 3%  Isc: 3% Pmax: 3%

4). The side affixed with the nameplate is the back of the photovoltaic module, and the other side is the front
of the photovoltaic module.

WA R ) — TR N AR A T, 55— T AR AT IR T

(). For bifacial modules, the side of the module not affixed with a nameplate has been tested for front side
exposures. Unless tested as a front side, the back side is restricted for use with indirect or limited direct sunlight
(less than 300 W/m?).

X TR A, RGBS — M) D47 IR 2 B 0. BRARVE Ny IRt db AT Ik, 75 000 355 i B ) 7 18] 422 50
PR PR L3R BH G T 48 (/N T-300W/m? )



3.6.ELECTRICAL RATING #imEIh=x

g S: SP/WI-JS-010

Test Vocat | Vmmp M; Xs'ftgl:nm Immp Isc at Iscat | Pmmp at T‘gg:'so
Model condictio/Si STC, at STC, Vglta e at STC, STC, BSI, STC,
de (Vdc) | (Vdc) v d?:) | (ADC) | (Adc) | (Adc) (Watts)

SPDGxxx-N132M12

SPDG670- STC/Front 47.10 39.33 1500 17.04 18.09 22.43 670 Class Il
N132M12 BNPI/Front 47.12 39.35 1500 18.88 20.05 - 743 Class Il
SPDG675- STC/Front 47.30 39.52 1500 17.08 18.13 22.48 675 Class Il
N132M12 BNPI/Front 47.32 39.54 1500 18.93 20.10 - 749 Class Il
SPDG680- STC/Front 47.49 39.72 1500 17.12 18.17 22.53 680 Class Il
N132M12 BNPI/Front 47.51 39.74 1500 18.98 20.14 - 754 Class Il
SPDG685- STC/Front 47.69 39.91 1500 17.17 18.21 22.58 685 Class I
N132M12 BNPI/Front 47.71 39.93 1500 19.02 20.19 - 760 Class I
SPDG690- STC/Front 47.88 40.12 1500 17.2 18.25 22.63 690 Class Il
N132M12 BNPI/Front 47.90 40.14 1500 19.06 20.23 - 765 Class Il
SPDG695- STC/Front 48.08 40.32 1500 17.24 18.28 22.67 695 Class Il
N132M12 BNPI/Front 48.10 40.34 1500 19.11 20.26 - 771 Class Il
SPDG700- STC/Front 48.27 40.51 1500 17.28 18.32 22.72 700 Class Il
N132M12 BNPI/Front 48.29 40.53 1500 19.15 20.31 - 776 Class II
SPDG705- STC/Front 48.46 40.69 1500 17.33 18.36 22.77 705 Class Il
N132M12 BNPI/Front 48.48 40.71 1500 19.21 20.35 - 782 Class Il
SPDG710- STC/Front 48.65 40.88 1500 17.37 18.4 22.82 710 Class Il
N132M12 BNPI/Front 48.67 40.90 1500 19.25 20.40 - 787 Class Il
SPDG715- STC/Front 48.84 41.07 1500 17.41 18.44 22.87 715 Class Il
N132M12 BNPI/Front 48.86 41.09 1500 19.30 20.44 - 793 Class Il
SPDG720- STC/Front 49.03 41.27 1500 17.45 18.48 22.92 720 Class Il
N132M12 BNPI/Front 49.05 41.29 1500 19.34 20.49 - 798 Class Il
SPDG725- STC/Front 49.23 41.46 1500 17.49 18.52 22.96 725 Class Il
N132M12 BNPI/Front 49.25 41.48 1500 19.38 20.53 - 804 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 35A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xs'f[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si | STC, | atSTC, Vc);lta e at STC, | STC, BSI, STC,
de (Vdc) | (Vdc) v dg) " | (ADC) | (Adc) | (Adc) (Watts)

SPDGxxx-N120M12

SPDG610- STC/Front 42.62 35.68 1500 171 18.18 22.54 610 Class I
N120M12 BNPI/Front 42.64 35.70 1500 18.95 20.15 - 676 Class Il
SPDG615- STC/Front 42.84 35.88 1500 17.15 18.21 22.58 615 Class I
N120M12 BNPI/Front 42.86 35.90 1500 19.00 20.19 - 682 Class I
SPDG620- STC/Front 43.04 36.07 1500 17.19 18.25 22.63 620 Class I
N120M12 BNPI/Front 43.06 36.09 1500 19.05 20.23 - 688 Class Il
SPDG625- STC/Front 43.23 36.30 1500 17.22 18.3 22.69 625 Class Il
N120M12 BNPI/Front 43.25 36.32 1500 19.08 20.29 - 693 Class Il
SPDG630- STC/Front 43.44 36.51 1500 17.26 18.34 22.74 630 Class I
N120M12 BNPI/Front 43.46 36.53 1500 19.13 20.33 - 699 Class Il
SPDG635- STC/Front 43.64 36.71 1500 17.3 18.38 22.79 635 Class I
N120M12 BNPI/Front 43.66 36.73 1500 19.17 20.37 - 704 Class Il
SPDG640- STC/Front 43.84 36.89 1500 17.35 18.41 22.83 640 Class I
N120M12 BNPI/Front 43.86 36.91 1500 19.23 20.41 - 710 Class I
SPDG645- STC/Front 44.05 37.09 1500 17.39 18.45 22.88 645 Class I

-9-
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N120M12 BNPI/Front 44.07 37.11 1500 19.28 20.45 - 715 Class Il
SPDG650- STC/Front 44.28 37.3 1500 17.43 18.48 22.92 650 Class Il
N120M12 BNPI/Front 44.3 37.32 1500 19.32 20.49 - 721 Class Il
SPDG655- STC/Front 44.52 37.5 1500 17.47 18.51 22.95 655 Class Il
N120M12 BNPI/Front 44.54 37.52 1500 19.36 20.52 - 726 Class Il
SPDG660- STC/Front 44.75 37.7 1500 17.51 18.54 22.99 660 Class Il
N120M12 BNPI/Front 44.77 37.72 1500 19.40 20.55 - 732 Class Il

Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 35A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xs'f[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si STC, at STC, Vc))/Ita e at STC, STC, BSI, STC,
de (Vdc) | (Vdc) v dg) " | (ADC) | (Adc) | (Adc) (Watts)
SPDGxxx-N110M12
SPDG560- STC/Front 39.16 32.70 1500 17.13 18.21 22.58 560 Class Il
N110M12 BNPI/Front 39.18 32.72 1500 18.98 20.18 - 621 Class Il
SPDG565- STC/Front 39.37 32.91 1500 17.17 18.24 22.62 565 Class Il
N110M12 BNPI/Front 39.39 32.93 1500 19.03 20.22 - 627 Class Il
SPDG570- STC/Front 39.57 33.14 1500 17.2 18.28 22.67 570 Class Il
N110M12 BNPI/Front 39.59 33.16 1500 19.06 20.26 - 632 Class Il
SPDG575- STC/Front 39.77 33.36 1500 17.24 18.32 22.72 575 Class Il
N110M12 BNPI/Front 39.79 33.38 1500 19.10 20.31 - 638 Class Il
SPDG580- STC/Front 39.96 33.57 1500 17.28 18.36 22.77 580 Class Il
N110M12 BNPI/Front 39.98 33.59 1500 19.15 20.35 - 643 Class Il
SPDG585- STC/Front 40.16 33.78 1500 17.32 18.39 22.80 585 Class Il
N110M12 BNPI/Front 40.18 33.80 1500 19.19 20.38 - 649 Class Il
SPDG590- STC/Front 40.36 34.01 1500 17.35 18.43 22.85 590 Class Il
N110M12 BNPI/Front 40.38 34.03 1500 19.23 20.43 - 654 Class Il
SPDG595- STC/Front 40.57 34.20 1500 17.4 18.47 22.90 595 Class Il
N110M12 BNPI/Front 40.59 34.22 1500 19.28 20.47 - 660 Class Il
SPDG600- STC/Front 40.79 34.39 1500 17.45 18.51 22.95 600 Class Il
N110M12 BNPI/Front 40.81 34.41 1500 19.34 20.52 - 665 Class Il
SPDG605- STC/Front 41.02 34.58 1500 17.5 18.54 22.99 605 Class Il
N110M12 BNPI/Front 41.04 34.6 1500 19.39 20.55 - 671 Class Il

Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 35A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back))/[Pmmp(front)]= 0.80
Test Vocat | Vmmp M; Xs'f[Te“rJnm Immp Isc at Iscat | Pmmp at T‘gg:'so
Model condictio/Si STC, at STC, Vglta e at STC, STC, BSI, STC,
de (V dc) (V dc) v d?:) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxx-N132R12
SPDG575- STC/Front 46.97 39.07 1500 14.72 15.58 19.32 575 Class Il
N132R12 BNPI/Front 46.99 39.09 1500 16.31 17.27 - 638 Class Il
SPDG580- STC/Front 47.22 39.33 1500 14.75 15.62 19.37 580 Class Il
N132R12 BNPI/Front 47.24 39.35 1500 16.35 17.32 - 643 Class Il
SPDG585- STC/Front 47.48 39.56 1500 14.79 15.66 19.42 585 Class Il
N132R12 BNPI/Front 47.50 39.58 1500 16.39 17.36 - 649 Class Il
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SPDG590- STC/Front 47.74 39.79 1500 14.83 15.7 19.47 590 Class I
N132R12 BNPI/Front 47.76 39.81 1500 16.44 17.40 - 654 Class Il
SPDG595- STC/Front 47.99 40.02 1500 14.87 15.74 19.52 595 Class Il
N132R12 BNPI/Front 48.01 40.04 1500 16.48 17.45 - 660 Class Il
SPDG600- STC/Front 48.24 40.27 1500 14.9 15.78 19.57 600 Class I
N132R12 BNPI/Front 48.26 40.29 1500 16.52 17.49 - 665 Class Il
SPDG605- STC/Front 48.50 40.50 1500 14.94 15.81 19.60 605 Class Il
N132R12 BNPI/Front 48.52 40.52 1500 16.56 17.53 - 671 Class Il
SPDG610- STC/Front 48.76 40.73 1500 14.98 15.85 19.65 610 Class Il
N132R12 BNPI/Front 48.78 40.75 1500 16.60 17.57 - 676 Class Il
SPDG615- STC/Front 49.01 40.95 1500 15.02 15.88 19.69 615 Class Il
N132R12 BNPI/Front 49.03 40.97 1500 16.65 17.60 - 682 Class Il
SPDG620- STC/Front 49.25 41.20 1500 15.05 15.92 19.74 620 Class Il
N132R12 BNPI/Front 49.27 41.22 1500 16.68 17.65 - 688 Class Il
SPDG625- STC/Front 49.49 41.45 1500 15.08 15.96 19.79 625 Class Il
N132R12 BNPI/Front 49.51 41.47 1500 16.71 17.69 - 693 Class Il
SPDG630- STC/Front 49.73 41.7 1500 15.11 15.99 19.83 630 Class Il
N132R12 BNPI/Front 49.75 41.72 1500 16.75 17.73 - 699 Class Il
SPDG635- STC/Front 49.97 41.95 1500 15.14 16.03 19.88 635 Class Il
N132R12 BNPI/Front 49.99 41.97 1500 16.78 17.77 - 704 Class Il
SPDG640- STC/Front 50.056 42.03 1500 15.23 16.12 19.99 640 Class Il
N132R12 BNPI/Front 50.07 42.05 1500 16.88 17.87 - 710 Class Il
SPDG645- STC/Front 50.14 42.11 1500 15.32 16.20 20.09 645 Class Il
N132R12 BNPI/Front 50.16 42.13 1500 16.98 17.96 - 715 Class Il
SPDG650- STC/Front 50.23 42.19 1500 15.41 16.28 20.19 650 Class Il
N132R12 BNPI/Front 50.25 42.21 1500 17.08 18.05 - 721 Class Il

Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

Test Voc at | Vmmp Msa xslzr;:;m Immp | Iscat | Iscat | Pmmp at Protectio
Model |condictio/Sid| STC, |at STC, Vgltage at STC, | STC, BSI, STC, n Class
e (Vdc) | (Vdc) (V dc) > | (ADC) | (Adc) | (Adc) (Watts)
SPDGxxx-N120R12
SPDG525- STC/Front 42.79 35.62 1500 14.74 15.61 19.36 525 Class I
N120R12 BNPI/Front 42.81 35.64 1500 16.34 17.30 - 582 Class Il
SPDG530- STC/Front 43.06 35.86 1500 14.78 15.65 19.41 530 Class Il
N120R12 BNPI/Front 43.08 35.88 1500 16.38 17.35 - 588 Class Il
SPDG535- STC/Front 43.33 36.10 1500 14.82 15.69 19.46 535 Class Il
N120R12 BNPI/Front 43.35 36.12 1500 16.43 17.39 - 593 Class Il
SPDG540- STC/Front 43.58 36.37 1500 14.85 15.74 19.52 540 Class I
N120R12 BNPI/Front 43.60 36.39 1500 16.46 17.45 - 599 Class Il
SPDG545- STC/Front 43.83 36.61 1500 14.89 15.78 19.57 545 Class I
N120R12 BNPI/Front 43.85 36.63 1500 16.50 17.49 - 604 Class Il
SPDG550- STC/Front 44.08 36.84 1500 14.93 15.82 19.62 550 Class I
N120R12 BNPI/Front 44.10 36.86 1500 16.55 17.54 - 610 Class Il
SPDG555- STC/Front 4433 37.05 1500 14.98 15.87 19.68 555 Class Il
N120R12 BNPI/Front 44.35 37.07 1500 16.60 17.59 - 615 Class Il
SPDG560- STC/Front 44 .56 37.29 1500 15.02 15.91 19.73 560 Class I
N120R12 BNPI/Front 44.58 37.31 1500 16.65 17.64 - 621 Class Il
SPDG565- STC/Front 44.79 37.52 1500 15.06 15.95 19.78 565 Class I
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Maximum

Test Voc at | Vmmp System Immp | Iscat | Iscat | Pmmp at Protectio
Model |condictio/Sid| STC, |atSTC, Voltage at STC,| STC, BSI, STC, n Class
e (Vdc) | (Vdc) (V dc) > | (ADC) | (Adc) | (Adc) (Watts)
N120R12 BNPI/Front 44.81 37.54 1500 16.69 17.68 - 627 Class Il
SPDG570- STC/Front 45.02 37.75 1500 15.1 15.99 19.83 570 Class Il
N120R12 BNPI/Front 45.04 37.77 1500 16.74 17.73 - 632 Class Il
SPDG575- STC/Front 4525 37.98 1500 15.14 16.03 19.88 575 Class Il
N120R12 BNPI/Front 4527 38 1500 16.78 17.77 - 638 Class Il
SPDG580- STC/Front 4535 38.09 1500 15.23 16.12 19.99 580 Class Il
N120R12 BNPI/Front 45.37 38.11 1500 16.88 17.87 - 643 Class Il
SPDG585- STC/Front 45.42 38.22 1500 15.31 16.22 20.11 585 Class Il
N120R12 BNPI/Front 45.44 38.24 1500 16.97 17.98 - 649 Class Il
SPDG590- STC/Front 45.49 38.37 1500 15.38 16.32 20.24 590 Class Il
N120R12 BNPI/Front 45.51 38.39 1500 17.04 18.09 - 654 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[Isc(back)]/[Isc(front)]= 0.80
Pvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

SPDGxxx-N108R12

SPDG470- STC/Front 38.43 31.96 1500 14.71 15.57 19.31 470 Class I
N108R12 BNPI/Front 38.45 31.98 1500 16.30 17.26 - 521 Class Il
SPDG475- STC/Front 38.69 32.19 1500 14.76 15.62 19.37 475 Class I
N108R12 BNPI/Front 38.71 32.21 1500 16.35 17.31 - 527 Class Il
SPDG480- STC/Front 38.96 32.42 1500 14.81 15.66 19.42 480 Class Il
N108R12 BNPI/Front 38.98 32.44 1500 16.41 17.36 - 532 Class I
SPDG485- STC/Front 39.24 32.66 1500 14.85 15.7 19.47 485 Class Il
N108R12 BNPI/Front 39.26 32.68 1500 16.46 17.40 - 538 Class I
SPDG490- STC/Front 39.49 32.91 1500 14.89 15.75 19.53 490 Class Il
N108R12 BNPI/Front 39.51 32.93 1500 16.50 17.46 - 543 Class Il
SPDG495- STC/Front 39.75 33.14 1500 14.94 15.79 19.58 495 Class I
N108R12 BNPI/Front 39.77 33.16 1500 16.55 17.50 - 549 Class Il
SPDG500- STC/Front 40.01 33.38 1500 14.98 15.83 19.63 500 Class Il
N108R12 BNPI/Front 40.03 33.40 1500 16.60 17.55 - 555 Class Il
SPDG505- STC/Front 40.24 33.6 1500 15.03 15.88 19.69 505 Class I
N108R12 BNPI/Front 40.26 33.62 1500 16.66 17.60 - 560 Class Il
SPDG510- STC/Front 40.48 33.85 1500 15.07 15.93 19.75 510 Class Il
N108R12 BNPI/Front 40.5 33.87 1500 16.70 17.66 - 566 Class Il
SPDG515- STC/Front 40.71 34.09 1500 15.11 15.98 19.82 515 Class I
N108R12 BNPI/Front 40.73 34.11 1500 16.74 17.71 - 571 Class Il
SPDG520- STC/Front 40.94 34.33 1500 15.15 16.02 19.86 520 Class I
N108R12 BNPI/Front 40.96 34.35 1500 16.79 17.76 ] 577 Class Il
SPDG525- STC/Front 41.02 34.39 1500 15.27 16.13 20.00 525 Class Il
N108R12 BNPI/Front 41.04 34.41 1500 16.92 17.88 - 582 Class Il
SPDG530- STC/Front 411 34.47 1500 15.38 16.24 20.14 530 Class I
N108R12 BNPI/Front 4112 34.49 1500 17.04 18.00 - 588 Class Il
SPDG535- STC/Front 41.18 34.55 1500 15.49 16.35 20.27 535 Class Il
N108R12 BNPI/Front 41.20 34.57 1500 17.16 18.12 - 593 Class Il
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Model

Test
condictio/Sid
e

Voc at
STC,
(V dc)

Vmmp
at STC,
(V dc)

Maximum
System
Voltage,
(V dc)

Immp
at STC,
(A DC)

Isc at
STC,
(A dc)

Isc at
BSI,
(A dc)

Pmmp at
STC,
(Watts)

Protectio
n Class

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80
Pvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

SPDGxxx-N108R12

SPDG420- STC/Front 34.25 28.52 1500 14.73 15.6 19.34 420 Class Il
N96R12 BNPI/Front 34.27 28.54 1500 16.32 17.29 - 466 Class Il
SPDG425- STC/Front 34.50 28.76 1500 14.78 15.65 19.41 425 Class Il
N96R12 BNPI/Front 34.52 28.78 1500 16.38 17.35 - 471 Class Il
SPDG430- STC/Front 34.77 28.98 1500 14.84 15.7 19.47 430 Class Il
N96R12 BNPI/Front 34.79 29.00 1500 16.44 17.40 - 477 Class I
SPDG435- STC/Front 35.03 29.22 1500 14.89 15.77 19.55 435 Class Il
N96R12 BNPI/Front 35.05 29.24 1500 16.50 17.48 - 482 Class Il
SPDG440- STC/Front 35.28 29.46 1500 14.94 15.82 19.62 440 Class Il
N96R12 BNPI/Front 35.30 29.48 1500 16.55 17.53 - 488 Class Il
SPDG445- STC/Front 35.54 29.69 1500 14.99 15.86 19.67 445 Class Il
N96R12 BNPI/Front 35.56 29.71 1500 16.61 17.58 - 494 Class Il
SPDG450- STC/Front 35.80 29.93 1500 15.04 15.9 19.72 450 Class Il
N96R12 BNPI/Front 35.82 29.95 1500 16.66 17.62 - 499 Class Il
SPDG455- STC/Front 36.06 30.16 1500 15.09 15.94 19.77 455 Class Il
N96R12 BNPI/Front 36.08 30.18 1500 16.72 17.67 - 505 Class Il
SPDG460- STC/Front 36.3 30.39 1500 15.14 15.99 19.83 460 Class Il
N96R12 BNPI/Front 36.32 30.41 1500 16.78 17.72 - 510 Class Il
SPDG465- STC/Front 36.37 30.48 1500 15.26 16.11 19.98 465 Class I
N96R12 BNPI/Front 36.39 30.50 1500 16.91 17.86 - 516 Class Il
SPDG470- STC/Front 36.44 30.56 1500 15.38 16.23 20.13 470 Class I
N96R12 BNPI/Front 36.46 30.58 1500 17.04 17.99 - 521 Class Il
SPDG475- STC/Front 36.50 30.65 1500 15.50 16.35 20.27 475 Class I
N96R12 BNPI/Front 36.52 30.67 1500 17.18 18.12 - 527 Class Il

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80
Pvoc=[Voc(back)]/[Voc(front)]= 0.95

@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

SPDGxxx-N144RX10

SPDG600- STC/Front 51.25 42.68 1500 14.06 14.88 18.45 600 Class Il
N144RX10 BNPI/Front 51.27 42.70 1500 15.58 16.50 - 665 Class Il
SPDG605- STC/Front 51.45 42.88 1500 14.11 14.93 18.51 605 Class Il
N144RX10 BNPI/Front 51.47 42.9 1500 15.64 16.55 - 671 Class Il
SPDG610- STC/Front 51.65 43.08 1500 14.16 14.98 18.58 610 Class Il
N144RX10 BNPI/Front 51.67 43.10 1500 15.70 16.61 - 676 Class Il
SPDG615- STC/Front 51.85 43.28 1500 14.21 15.03 18.64 615 Class Il
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Test Voc at | Vmmp Msa xslrtr;:;m Immp | Iscat | Iscat | Pmmp at Protectio
Model |condictio/Sid| STC, |atSTC, Vgltage at STC,| STC, BSI, STC, n Class
e (Vdc) | (Vdc) (V dc) > | (ADC) | (Adc) | (Adc) (Watts)
N144RX10 BNPI/Front 51.87 43.30 1500 15.75 16.66 - 682 Class Il
SPDG620- STC/Front 52.05 43.48 1500 14.26 15.08 18.70 620 Class Il
N144RX10 BNPI/Front 52.07 435 1500 15.81 16.72 - 688 Class Il
SPDG625- STC/Front 52.25 43.68 1500 14.31 15.13 18.76 625 Class Il
N144RX10 BNPI/Front 52.27 43.70 1500 15.86 16.77 - 693 Class Il
SPDG630- STC/Front 52.45 43.88 1500 14.36 15.18 18.82 630 Class Il
N144RX10 BNPI/Front 52.47 43.90 1500 15.92 16.83 - 699 Class Il
SPDG635- STC/Front 52.65 44.07 1500 14.41 15.23 18.89 635 Class Il
N144RX10 BNPI/Front 52.67 44.09 1500 15.97 16.88 - 704 Class Il
SPDG640- STC/Front 52.85 44 .26 1500 14.46 15.28 18.95 640 Class Il
N144RX10 BNPI/Front 52.87 44.28 1500 16.03 16.94 - 710 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[Isc(back)]/[Isc(front)]= 0.80
Pvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

SPDGxxx-N132RX10

SPDG550- STC/Front 46.92 39.07 1500 14.08 14.90 18.48 550 Class I
N132RX10 BNPI/Front 46.94 39.09 1500 15.60 16.52 - 610 Class Il
SPDG555- STC/Front 47.13 39.28 1500 14.13 14.95 18.54 555 Class I
N132RX10 BNPI/Front 4715 39.3 1500 15.66 16.57 - 615 Class Il
SPDG560- STC/Front 47.35 39.49 1500 14.18 15.00 18.60 560 Class I
N132RX10 BNPI/Front 47.37 39.51 1500 15.72 16.63 - 621 Class I
SPDG565- STC/Front 47.56 39.70 1500 14.23 15.05 18.66 565 Class Il
N132RX10 BNPI/Front 47.58 39.72 1500 15.78 16.68 - 627 Class I
SPDG570- STC/Front 47.76 39.91 1500 14.28 15.11 18.74 570 Class Il
N132RX10 BNPI/Front 47.78 39.93 1500 15.83 16.75 - 632 Class Il
SPDG575- STC/Front 47.97 40.12 1500 14.33 15.16 18.80 575 Class I
N132RX10 BNPI/Front 47.99 40.14 1500 15.89 16.81 - 638 Class Il
SPDG580- STC/Front 48.19 40.33 1500 14.38 15.21 18.86 580 Class Il
N132RX10 BNPI/Front 48.21 40.35 1500 15.94 16.86 - 643 Class Il
SPDG585- STC/Front 48.40 40.54 1500 14.43 15.26 18.92 585 Class I
N132RX10 BNPI/Front 48.42 40.56 1500 16.00 16.92 - 649 Class Il
SPDG590- STC/Front 48.61 40.75 1500 14.48 15.31 18.98 590 Class Il
N132RX10 BNPI/Front 48.63 40.77 1500 16.05 16.97 - 654 Class Il

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[Isc(back)]/[Isc(front)]= 0.80
@voc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80

SPDGxxx-N144RL10

SPDG575-
N144RL10

STC/Front

50.49

42.69

1500

13.47

14.35

17.79

575

Class Il

BNPI/Front

50.51

42.71

1500

14.93

15.91

638

Class Il
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Test Voc at | Vmmp Msa xslrtr;:;m Immp | Iscat | Iscat | Pmmp at Protectio
Model |condictio/Sid| STC, |atSTC, Vgltage at STC,| STC, BSI, STC, n Class
e (Vdc) | (Vdc) (V dc) > | (ADC) | (Adc) | (Adc) (Watts)
SPDG580- STC/Front 50.70 42.90 1500 13.52 14.40 17.86 580 Class Il
N144RL10 BNPI/Front 50.72 42.92 1500 14.99 15.96 - 643 Class Il
SPDG585- STC/Front 50.91 43.11 1500 13.57 14.45 17.92 585 Class Il
N144RL10 BNPI/Front 50.93 43.13 1500 15.04 16.02 - 649 Class Il
SPDG590- STC/Front 51.12 43.32 1500 13.62 14.50 17.98 590 Class Il
N144RL10 BNPI/Front 51.14 43.34 1500 15.10 16.07 - 654 Class Il
SPDG595- STC/Front 51.33 43.53 1500 13.67 14.55 18.04 595 Class Il
N144RL10 BNPI/Front 51.35 43.55 1500 15.15 16.13 - 660 Class Il
SPDG6G00- STC/Front 51.54 43.74 1500 13.72 14.60 18.10 600 Class Il
N144RL10 BNPI/Front 51.56 43.76 1500 15.21 16.19 - 665 Class Il
SPDG6G05- STC/Front 51.74 43.94 1500 13.77 14.66 18.18 605 Class Il
N144RL10 BNPI/Front 51.76 43.96 1500 15.26 16.25 - 671 Class Il
SPDG610- STC/Front 51.94 4414 1500 13.82 14.71 18.24 610 Class Il
N144RL10 BNPI/Front 51.96 44.16 1500 15.32 16.31 - 676 Class Il

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, dVoc, £0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80
@voc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80

SPDGxxx-N132RL10

SPDG530- STC/Front 46.39 39.16 1500 13.54 14.39 17.84 530 Class Il
N132RL10 BNPI/Front 46.41 39.18 1500 15.00 15.95 - 588 Class Il
SPDG535- STC/Front 46.60 39.38 1500 13.59 14.45 17.92 535 Class I
N132RL10 BNPI/Front 46.62 39.4 1500 15.06 16.02 - 593 Class Il
SPDG540- STC/Front 46.80 39.60 1500 13.64 14.51 17.99 540 Class I
N132RL10 BNPI/Front 46.82 39.62 1500 15.12 16.08 - 599 Class Il
SPDG545- STC/Front 47.00 39.82 1500 13.69 14.56 18.05 545 Class I
N132RL10 BNPI/Front 47.02 39.84 1500 15.17 16.14 - 604 Class Il
SPDG550- STC/Front 47.21 40.03 1500 13.74 14.61 18.12 550 Class I
N132RL10 BNPI/Front 47.23 40.05 1500 15.23 16.20 - 610 Class Il
SPDG555- STC/Front 47 41 40.25 1500 13.79 14.67 18.19 555 Class Il
N132RL10 BNPI/Front 47.43 40.27 1500 15.28 16.26 - 615 Class Il
SPDG560- STC/Front 47.62 40.47 1500 13.84 14.73 18.27 560 Class I
N132RL10 BNPI/Front 47.64 40.49 1500 15.34 16.33 - 621 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80
Pvoc=[Voc(back)]/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

SPDGxxx-N120RL10

SPDG480- STC/Front 42.05 35.58 1500 13.50 14.38 17.83 480 Class Il
N120RL10 BNPI/Front 42.07 35.6 1500 14.95 15.94 - 532 Class Il
SPDG485- STC/Front 42.27 35.79 1500 13.55 14 .44 17.91 485 Class Il
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Test Voc at | Vmmp Msa xslrtr;:;m Immp | Iscat | Iscat | Pmmp at Protectio
Model |condictio/Sid| STC, |atSTC, Vgltage at STC,| STC, BSI, STC, n Class
e (Vdc) | (Vdc) (V dc) > | (ADC) | (Adc) | (Adc) (Watts)
N120RL10 BNPI/Front 42.29 35.81 1500 15.02 16.01 - 538 Class Il
SPDG490- STC/Front 42.49 36.01 1500 13.61 14.50 17.98 490 Class Il
N120RL10 BNPI/Front 42.51 36.03 1500 15.08 16.07 - 543 Class Il
SPDG495- STC/Front 42.70 36.22 1500 13.67 14.56 18.05 495 Class Il
N120RL10 BNPI/Front 4272 36.24 1500 15.15 16.14 - 549 Class Il
SPDG500- STC/Front 42.91 36.43 1500 13.73 14.62 18.13 500 Class Il
N120RL10 BNPI/Front 42.93 36.45 1500 15.21 16.21 - 555 Class Il
SPDG505- STC/Front 43.12 36.64 1500 13.79 14.68 18.20 505 Class Il
N120RL10 BNPI/Front 43.14 36.66 1500 15.28 16.27 - 560 Class Il
SPDG510- STC/Front 43.33 36.86 1500 13.84 14.74 18.28 510 Class Il
N120RL10 BNPI/Front 43.35 36.88 1500 15.34 16.34 - 566 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality

coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80
Pvoc=[Voc(back)]/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

SPDGxxx-N108RL10

SPDG430- STC/Front 37.84 32.00 1500 13.44 14.32 17.76 430 Class Il
N108RL10 BNPI/Front 37.86 32.02 1500 14.89 15.87 - 477 Class Il
SPDG435- STC/Front 38.06 32.21 1500 13.51 14.39 17.84 435 Class I
N108RL10 BNPI/Front 38.08 32.23 1500 14.97 15.95 - 482 Class Il
SPDG440- STC/Front 38.27 32.42 1500 13.58 14.46 17.93 440 Class Il
N108RL10 BNPI/Front 38.29 32.44 1500 15.04 16.03 - 488 Class I
SPDG445- STC/Front 38.46 32.63 1500 13.64 14.53 18.02 445 Class Il
N108RL10 BNPI/Front 38.48 32.65 1500 15.12 16.11 - 494 Class I
SPDG450- STC/Front 38.65 32.84 1500 13.71 14.61 18.12 450 Class I
N108RL10 BNPI/Front 38.67 32.86 1500 15.19 16.19 - 499 Class Il
SPDG455- STC/Front 38.83 33.06 1500 13.76 14.68 18.20 455 Class I
N108RL10 BNPI/Front 38.85 33.08 1500 15.25 16.27 - 505 Class Il
SPDG460- STC/Front 39.04 33.27 1500 13.83 14.75 18.29 460 Class Il
N108RL10 BNPI/Front 39.06 33.29 1500 15.32 16.35 - 510 Class Il

Manufacturer’ s stated tolerance for model series, £3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality

coefficient ¢ Isc, Voc, 0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80
@voc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80

T Maximum Protectio
est Vocat | Vmmp System Immp Isc at Iscat | Pmmp at n Class
Model condictio/Si | STC, | atSTC, Voltage at STC, | STC, BSI, STC,
de (V dc) (V dc) (V dc) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxx-N156R10
SPDG610- | STC/Front | 5590 | 46.22 | 1500 [ 132 [ 1376 | 1706 | 610 | Classll
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N156R10 BNPI/Front 55.92 46.24 1500 14.63 15.25 - 676 Class Il
SPDG615- STC/Front 56.00 46.32 1500 13.28 13.84 17.16 615 Class Il
N156R10 BNPI/Front 56.02 46.34 1500 14.72 15.34 - 682 Class Il
SPDG620- STC/Front 56.12 46.45 1500 13.35 13.91 17.25 620 Class Il
N156R10 BNPI/Front 56.14 46.47 1500 14.80 15.42 - 688 Class Il
SPDG625- STC/Front 56.20 46.54 1500 13.43 13.99 17.35 625 Class I
N156R10 BNPI/Front 56.22 46.56 1500 14.89 15.51 - 693 Class Il
SPDG630- STC/Front 56.29 46.64 1500 13.51 14.07 17.45 630 Class Il
N156R10 BNPI/Front 56.31 46.66 1500 14.97 15.60 - 699 Class Il
SPDG635- STC/Front 56.40 46.73 1500 13.59 14.14 17.53 635 Class I
N156R10 BNPI/Front 56.42 46.75 1500 15.06 15.68 - 704 Class Il
SPDG640- STC/Front 56.51 46.82 1500 13.67 14.21 17.62 640 Class Il
N156R10 BNPI/Front 56.53 46.84 1500 15.15 15.75 - 710 Class Il
SPDG645- STC/Front 56.62 46.91 1500 13.75 14.28 17.71 645 Class Il
N156R10 BNPI/Front 56.64 46.93 1500 15.24 15.83 - 715 Class Il

Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ¢ Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa X'f[mrjnm Immp Isc at Iscat | Pmmp at Pr%t:ecno
Model | condictio/Si | STC, |atSTC,| (Y'>7 |atSTC, | STC, | Bs|, sTC, | NM@ss
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxx-N144R10
SPDG565- STC/Front 51.70 42.78 1500 13.21 13.77 17.07 565 Class I
N144R10 BNPI/Front 51.72 42.80 1500 14.64 15.27 - 627 Class I
SPDG570- STC/Front 51.82 42.89 1500 13.29 13.85 17.17 570 Class I
N144R10 BNPI/Front 51.84 42.91 1500 14.73 15.35 - 632 Class I
SPDG575- STC/Front 51.93 43.01 1500 13.37 13.93 17.27 575 Class Il
N144R10 BNPI/Front 51.95 43.03 1500 14.82 15.44 - 638 Class I
SPDG580- STC/Front 52.06 43.13 1500 13.45 14.00 17.36 580 Class I
N144R10 BNPI/Front 52.08 43.15 1500 14.91 15.52 - 643 Class I
SPDG585- STC/Front 52.17 43.27 1500 13.52 14.08 17.46 585 Class I
N144R10 BNPI/Front 52.19 43.29 1500 14.99 15.61 - 649 Class I
SPDG590- STC/Front 52.28 43.39 1500 13.60 14.16 17.56 590 Class I
N144R10 BNPI/Front 52.3 43.41 1500 15.07 15.70 - 654 Class I
SPDG595- STC/Front 52.38 43.50 1500 13.68 14.24 17.66 595 Class I
N144R10 BNPI/Front 52.40 43.52 1500 15.16 15.79 - 660 Class I

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xs'f[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si | STC, | atSTC, Vc))llta e at STC, | STC, BSI, STC,
de (Vdc) | (Vdc) v dg) " | (ADC) | (Adc) | (Adc) (Watts)

SPDGxxx-N132R10

SPDG520- STC/Front 47.46 39.25 1500 13.25 13.80 17.11 520 Class I
N132R10 BNPI/Front 47.48 39.27 1500 14.69 15.30 - 577 Class I
SPDG525- STC/Front 47.59 39.39 1500 13.33 13.88 17.21 525 Class I
N132R10 BNPI/Front 47.61 39.41 1500 14.77 15.39 - 582 Class I
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SPDG530- STC/Front 47.72 39.53 1500 13.41 13.96 17.31 530 Class Il
N132R10 BNPI/Front 47.74 39.55 1500 14.86 15.48 - 588 Class Il
SPDG535- STC/Front 47.87 39.66 1500 13.49 14.03 17.40 535 Class I
N132R10 BNPI/Front 47.89 39.68 1500 14.95 15.55 - 593 Class Il
SPDG540- STC/Front 48.01 39.80 1500 13.57 14.11 17.50 540 Class Il
N132R10 BNPI/Front 48.03 39.82 1500 15.04 15.64 - 599 Class Il
SPDG545- STC/Front 48.14 39.96 1500 13.64 14.19 17.60 545 Class I
N132R10 BNPI/Front 48.16 39.98 1500 15.12 15.73 - 604 Class Il

Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@pmmp=[Pmmp(back))/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xs'f[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si STC, at STC, Vglta e at STC, STC, BSI, STC,
de (Vdc) | (Vdc) v d?:) | (ADC) | (Adc) | (Adc) (Watts)
SPDGxxx-N120R10
SPDG470- STC/Front 43.00 35.56 1500 13.22 13.77 17.07 470 Class Il
N120R10 BNPI/Front 43.02 35.58 1500 14.65 15.26 - 521 Class Il
SPDG475- STC/Front 43.15 35.72 1500 13.30 13.85 17.17 475 Class Il
N120R10 BNPI/Front 43.17 35.74 1500 14.74 15.35 - 527 Class Il
SPDG480- STC/Front 43.29 35.88 1500 13.38 13.94 17.29 480 Class Il
N120R10 BNPI/Front 43.31 35.9 1500 14.83 15.45 - 532 Class Il
SPDG485- STC/Front 43.43 36.04 1500 13.46 14.02 17.38 485 Class Il
N120R10 BNPI/Front 43.45 36.06 1500 14.92 15.54 - 538 Class Il
SPDG490- STC/Front 43.57 36.19 1500 13.54 14.09 17.47 490 Class Il
N120R10 BNPI/Front 43.59 36.21 1500 15.01 15.62 - 543 Class Il
SPDG495- STC/Front 43.72 36.35 1500 13.62 14.17 17.57 495 Class Il
N120R10 BNPI/Front 43.74 36.37 1500 15.09 15.71 - 549 Class Il
SPDG500- STC/Front 43.87 36.53 1500 13.69 14.25 17.67 500 Class Il
N120R10 BNPI/Front 43.89 36.55 1500 15.17 15.80 - 555 Class Il

Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@pmmp=[Pmmp(back))/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xs'f[glrjnm Immp Isc at Iscat | Pmmp at F:%ECSUSO
Model condictio/Si STC, at STC, Vglta e at STC, STC, BSI, STC,
de (V dc) (V dc) v d?:) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxx-N108R10
SPDG420- STC/Front 38.53 31.85 1500 13.19 13.74 17.04 420 Class I
N108R10 BNPI/Front 38.55 31.87 1500 14.61 15.23 - 466 Class I
SPDG425- STC/Front 38.72 32.04 1500 13.27 13.82 17.14 425 Class I
N108R10 BNPI/Front 38.74 32.06 1500 14.70 15.32 - 471 Class I
SPDG430- STC/Front 38.90 32.22 1500 13.35 13.90 17.24 430 Class Il
N108R10 BNPI/Front 38.92 32.24 1500 14.79 15.41 - 477 Class Il
SPDG435- STC/Front 39.09 32.41 1500 13.43 13.98 17.34 435 Class I
N108R10 BNPI/Front 39.11 32.43 1500 14.88 15.50 - 482 Class I
SPDG440- STC/Front 39.27 32.60 1500 13.50 14.05 17.42 440 Class II
N108R10 BNPI/Front 39.29 32.62 1500 14.96 15.57 - 488 Class Il
SPDG445- STC/Front 39.45 32.79 1500 13.58 14.13 17.52 445 Class I
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N108R10 BNPI/Front 39.47 32.81 1500 15.04 15.66 - 494 Class Il
SPDG450- STC/Front 39.63 32.98 1500 13.65 14.21 17.62 450 Class Il
N108R10 BNPI/Front 39.65 33 1500 15.12 15.75 - 499 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80
Test Vocat | Vmmp M; Xs'f[Te“rJnm Immp Isc at Iscat | Pmmp at T‘gg:'so
Model condictio/Si | STC, | atSTC, Vc))/Ita e at STC, | STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)

SPDGxxx-N156M10

SPDG595- STC/Front 54.79 45.26 1500 13.15 13.92 17.26 595 Class I
N156M10 BNPI/Front 54.81 45.28 1500 14.57 15.43 - 660 Class I
SPDG600- STC/Front 54.94 45.36 1500 13.23 13.98 17.34 600 Class I
N156M10 BNPI/Front 54.96 45.38 1500 14.66 15.50 - 665 Class I
SPDG605- STC/Front 55.09 45.46 1500 13.31 14.04 17.41 605 Class I
N156M10 BNPI/Front 55.11 45.48 1500 14.75 15.56 - 671 Class I
SPDG610- STC/Front 55.24 45.56 1500 13.39 14.11 17.50 610 Class I
N156M10 BNPI/Front 55.26 45.58 1500 14.84 15.64 - 676 Class I
SPDG615- STC/Front 55.39 45.66 1500 13.47 14.17 17.57 615 Class Il
N156M10 BNPI/Front 55.41 45.68 1500 14.93 15.71 - 682 Class I
SPDG620- STC/Front 55.54 45.76 1500 13.55 14.24 17.66 620 Class I
N156M10 BNPI/Front 55.56 45.78 1500 15.02 15.79 - 688 Class I
SPDG625- STC/Front 55.69 45.86 1500 13.63 14.31 17.74 625 Class I
N156M10 BNPI/Front 55.71 45.88 1500 15.11 15.86 - 693 Class I
SPDG630- STC/Front 55.84 45.96 1500 13.71 14.38 17.83 630 Class I
N156M10 BNPI/Front 55.86 45.98 1500 15.20 15.94 - 699 Class I
SPDG635- STC/Front 55.99 46.06 1500 13.79 14.45 17.92 635 Class I
N156M10 BNPI/Front 56.01 46.08 1500 15.28 16.02 - 704 Class I
SPDG640- STC/Front 56.14 46.16 1500 13.87 14.52 18.00 640 Class I
N156M10 BNPI/Front 56.16 46.18 1500 15.37 16.10 - 710 Class I
SPDG645- STC/Front 56.29 46.24 1500 13.95 14.59 18.09 645 Class I
N156M10 BNPI/Front 56.31 46.26 1500 15.46 16.17 - 715 Class I
SPDG650- STC/Front 56.43 46.33 1500 14.03 14.66 18.18 650 Class I
N156M10 BNPI/Front 56.45 46.35 1500 15.55 16.25 - 721 Class I
SPDG655- STC/Front 56.57 46.43 1500 14.11 14.73 18.27 655 Class I
N156M10 BNPI/Front 56.59 46.45 1500 15.64 16.33 - 726 Class I

Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)}/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xslf[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si STC, at STC, Vglta e at STC, STC, BSI, STC,
de (Vdc) | (Vdc) v d?:) " | (ADC) | (Adc) | (Adc) | (Watts)

SPDGxxx-N144M10

SPDG605- STC/Front 52.1 43.33 1500 13.96 14.69 18.22 605 Class Il
N144M10 BNPI/Front 52.12 43.35 1500 15.48 16.28 - 671 Class Il
SPDG600- STC/Front 51.97 43.18 1500 13.90 14.62 18.13 600 Class II
N144M10 BNPI/Front 51.99 43.20 1500 15.40 16.21 - 665 Class Il
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SPDG595- STC/Front 51.84 43.03 1500 13.83 14.55 18.04 595 Class Il
N144M10 BNPI/Front 51.86 43.05 1500 15.33 16.13 - 660 Class Il
SPDG590- STC/Front 51.7 42.87 1500 13.77 14.48 17.96 590 Class Il
N144M10 BNPI/Front 51.72 42.89 1500 15.26 16.05 - 654 Class Il
SPDG585- STC/Front 51.58 42.72 1500 13.7 14.41 17.87 585 Class Il
N144M10 BNPI/Front 51.60 42.74 1500 15.18 15.97 - 649 Class Il
SPDG580- STC/Front 51.43 42.56 1500 13.63 14.34 17.78 580 Class Il
N144M10 BNPI/Front 51.45 42.58 1500 15.11 15.90 - 643 Class Il
SPDG575- STC/Front 51.28 42.41 1500 13.56 14.27 17.69 575 Class Il
N144M10 BNPI/Front 51.30 42.43 1500 15.03 15.82 - 638 Class Il
SPDG570- STC/Front 51.13 42.26 1500 13.49 14.2 17.61 570 Class Il
N144M10 BNPI/Front 51.15 42.28 1500 14.95 15.74 - 632 Class Il
SPDG565- STC/Front 50.98 42.13 1500 13.41 14.13 17.52 565 Class Il
N144M10 BNPI/Front 51.00 42.15 1500 14.87 15.66 - 627 Class Il
SPDG560- STC/Front 50.84 41.99 1500 13.34 14.07 17.45 560 Class Il
N144M10 BNPI/Front 50.86 42.01 1500 14.78 15.60 - 621 Class Il
SPDG555- STC/Front 50.70 41.86 1500 13.26 14.01 17.37 555 Class Il
N144M10 BNPI/Front 50.72 41.88 1500 14.70 15.53 - 615 Class Il
SPDG550- STC/Front 50.56 41.73 1500 13.18 13.95 17.30 550 Class Il
N144M10 BNPI/Front 50.58 41.75 1500 14.61 15.46 - 610 Class Il
SPDG545- STC/Front 50.42 41.60 1500 13.11 13.89 17.22 545 Class Il
N144M10 BNPI/Front 50.44 41.62 1500 14.52 15.40 - 604 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ®lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80

Maximu
Test Vocat | Vmmp | m Immp Isc at Iscat | Pmmp at Protectio
Model condictio/Si STC, at STC, | System at STC, STC, BSI, STC, cl
de (Vdc) | (Vdc) |Voltage, | (ADC) | (A dc) (Adc) | (Watts) | " “1asS
(V dc)

SPDGxxx-N132M10

SPDG555- STC/Front 47.95 39.42 1500 14.08 14.72 18.25 555 Class Il
N132M10 BNPI/Front 47.97 39.44 1500 15.61 16.32 - 615 Class I
SPDG550- STC/Front 47.80 39.30 1500 14.00 14.64 18.15 550 Class I
N132M10 BNPI/Front 47.82 39.32 1500 15.51 16.23 - 610 Class Il
SPDG545- STC/Front 47.65 39.19 1500 13.91 14.56 18.05 545 Class I
N132M10 BNPI/Front 47.67 39.21 1500 15.41 16.14 - 604 Class Il
SPDG540- STC/Front 47.50 39.08 1500 13.82 14.48 17.96 540 Class I
N132M10 BNPI/Front 47.52 39.10 1500 15.32 16.05 - 599 Class Il
SPDG535- STC/Front 47.35 38.97 1500 13.73 14.4 17.86 535 Class I
N132M10 BNPI/Front 47.37 38.99 1500 15.22 15.96 - 593 Class Il
SPDG530- STC/Front 47.19 38.86 1500 13.64 14.32 17.76 530 Class I
N132M10 BNPI/Front 47.21 38.88 1500 15.12 15.87 - 588 Class Il
SPDG525- STC/Front 47.03 38.75 1500 13.55 14.24 17.66 525 Class I
N132M10 BNPI/Front 47.05 38.77 1500 15.02 15.79 - 582 Class Il
SPDG520- STC/Front 46.87 38.64 1500 13.46 14.16 17.56 520 Class Il
N132M10 BNPI/Front 46.89 38.66 1500 14.92 15.70 - 577 Class I
SPDG515- STC/Front 46.71 38.55 1500 13.36 14.08 17.46 515 Class Il
N132M10 BNPI/Front 46.73 38.57 1500 14.81 15.61 - 571 Class I
SPDG510- STC/Front 46.53 38.45 1500 13.29 14.01 17.37 510 Class Il
N132M10 BNPI/Front 46.55 38.47 1500 14.70 15.53 - 566 Class I
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Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

Maximum Isc at Protectio
Test Vocat | Vmmp Svstem Immp Isc at BSI Pmmp at n Class
Model condition/Si STC, at STC, Vglta e at STC, STC, (A dc’:) STC,
de (V dc) (V dc) v dc? ’ (ADC) | (Adc) (Watts)

SPDGxxx-N120M10

SPDG505- STC/Front 43.51 36.08 1500 14.00 14.74 18.28 505 Class Il
N120M10 BNPI/Front 43.53 36.10 1500 15.51 16.34 - 560 Class Il
SPDG500- STC/Front 43.36 35.94 1500 13.92 14.65 18.17 500 Class Il
N120M10 BNPI/Front 43.38 35.96 1500 15.42 16.24 - 555 Class I
SPDG495- STC/Front 43.21 35.8 1500 13.83 14.56 18.05 495 Class Il
N120M10 BNPI/Front 43.23 35.82 1500 15.33 16.14 - 549 Class I
SPDG490- STC/Front 43.06 35.66 1500 13.75 14.47 17.94 490 Class Il
N120M10 BNPI/Front 43.08 35.68 1500 15.23 16.04 - 543 Class I
SPDG485- STC/Front 42.94 35.52 1500 13.66 14.38 17.83 485 Class Il
N120M10 BNPI/Front 42.96 35.54 1500 15.13 15.94 - 538 Class I
SPDG480- STC/Front 42.80 35.38 1500 13.57 14.29 17.72 480 Class Il
N120M10 BNPI/Front 42.82 35.40 1500 15.04 15.84 - 532 Class I
SPDG475- STC/Front 42.66 35.24 1500 13.48 14.2 17.61 475 Class I
N120M10 BNPI/Front 42.68 35.26 1500 14.94 15.74 - 527 Class I
SPDG470- STC/Front 42.52 35.11 1500 13.39 14.12 17.51 470 Class I
N120M10 BNPI/Front 42.54 35.13 1500 14.84 15.65 - 521 Class II
SPDG465- STC/Front 42.38 34.99 1500 13.29 14.03 17.40 465 Class Il
N120M10 BNPI/Front 42.40 35.01 1500 14.73 15.55 - 516 Class Il
SPDG460- STC/Front 42.24 34.88 1500 13.19 13.94 17.29 460 Class I
N120M10 BNPI/Front 42.26 34.90 1500 14.62 15.45 - 510 Class II
SPDG455- STC/Front 42.10 34.76 1500 13.09 13.83 17.15 455 Class I
N120M10 BNPI/Front 4212 34.78 1500 14.51 15.33 - 505 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@rmmp=[Pmmp(back))/[Pmmp(front)]= 0.80

Test Vocat | Vmmp g/las)f[ler}nr#m Immp Isc at Iscat | Pmmp at Pr%tr?Ct'
Model condition/Si STC, | at STC, Vglta o at STC, STC, BSI, STC, Class

de (Vdc) | (Vdc) v dc? ’ (ADC) | (Adc) (A dc) | (Watts)
SPDGxxx-N108M10
SPDG455- STC/Front 38.86 32.57 1500 13.97 14.73 18.27 455 Class II
N108M10 BNPI/Front 38.88 32.59 1500 15.48 16.33 - 505 Class Il
SPDG450- STC/Front 38.75 32.41 1500 13.89 14.63 18.14 450 Class Il
N108M10 BNPI/Front 38.77 32.43 1500 15.39 16.22 - 499 Class Il
SPDG445- STC/Front 38.64 32.25 1500 13.8 14.53 18.02 445 Class Il
N108M10 BNPI/Front 38.66 32.27 1500 15.29 16.11 - 494 Class Il
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SPDG440- STC/Front 38.53 32.09 1500 13.72 14.43 17.89 440 Class |l
N108M10 BNPI/Front 38.55 32.11 1500 15.20 15.99 - 488 Class Il
SPDG435- STC/Front 38.43 31.94 1500 13.62 14.34 17.78 435 Class Il
N108M10 BNPI/Front 38.45 31.96 1500 15.09 15.89 - 482 Class Il
SPDG430- STC/Front 38.34 31.79 1500 13.53 14.25 17.67 430 Class Il
N108M10 BNPI/Front 38.36 31.81 1500 14.99 15.80 - 477 Class Il
SPDG425- STC/Front 38.24 31.64 1500 13.44 14.16 17.56 425 Class Il
N108M10 BNPI/Front 38.26 31.66 1500 14.89 15.70 - 471 Class Il
SPDG420- STC/Front 38.13 31.49 1500 13.34 14.07 17.45 420 Class Il
N108M10 BNPI/Front 38.15 31.51 1500 14.78 15.60 - 466 Class Il
SPDG415- STC/Front 38.04 31.37 1500 13.23 13.96 17.31 415 Class Il
N108M10 BNPI/Front 38.06 31.39 1500 14.66 15.47 - 460 Class Il
SPDG410- STC/Front 37.94 31.256 1500 13.12 13.85 17.17 410 Class Il
N108M10 BNPI/Front 37.96 31.27 1500 14.54 15.35 - 455 Class Il

Manufacturer’ s stated tolerance for model series, £3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

@voc=[Voc(back)]/[Voc(front)]= 0.95
Ppmmp=[Pmmp(back))/[Pmmp(front)]= 0.80

Maximum | Immp
Test Vocat | Vmmp System at Isc at Isc at Pmmp Protection
Model | condictiorside | (ST | 8STC. | \ojtage, | sTc, | STC, | BSL 1 atSTC, |00 o
(V dc) (V dc) (v dc) ’ A DC:) (A dc) (Adc) | (Watts)
SPDGxxx-132M12
SPDG635- STC/Front 44 64 36.75 1500 17.28 18.32 2217 635 Class II
132M12 BNPI/Front 44 66 36.77 1500 18.91 20.05 - 695 Class Il
SPDG640- STC/Front 4485 36.97 1500 17.31 18.36 22.22 640 Class Il
132M12 BNPI/Front 44.87 36.99 1500 18.95 20.10 - 701 Class Il
SPDG645- STC/Front 45.06 37.18 1500 17.35 18.40 22.26 645 Class Il
132M12 BNPI/Front 45.08 37.2 1500 18.99 20.14 - 706 Class Il
SPDG650- STC/Front 45.27 37.38 1500 17.39 18.44 22.31 650 Class I
132M12 BNPI/Front 45.29 37.4 1500 19.03 20.18 - 712 Class Il
SPDG655- STC/Front 45.48 37.58 1500 17.43 18.48 22.36 655 Class II
132M12 BNPI/Front 455 37.6 1500 19.08 20.23 - 717 Class Il
SPDG660- STC/Front 45.69 37.79 1500 17.47 18.52 22.41 660 Class II
132M12 BNPI/Front 45.71 37.81 1500 19.11 20.27 - 723 Class Il
SPDG665- STC/Front 45.91 38.01 1500 17.50 18.56 22.46 665 Class II
132M12 BNPI/Front 45.93 38.03 1500 19.15 20.31 - 728 Class Il
SPDG670- STC/Front 46.13 38.22 1500 17.53 18.60 22.51 670 Class II
132M12 BNPI/Front 46.15 38.24 1500 19.19 20.36 - 734 Class II
SPDG675- STC/Front 46.34 38.44 1500 17.56 18.64 22.55 675 Class Il
132M12 BNPI/Front 46.36 38.46 1500 19.22 20.40 - 739 Class Il

Manufacturer’'s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 35A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[lsc(back)]/[Isc(front)]= 0.70

Pvoc=[Voc(back)]/[Voc(front)]= 0.95

@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.70
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Maximum Immp
Test Vocat | Vmmp System at Isc at Isc at Pmmp Protection
Model condictio/Side STC, | atSTC, Voltage STC, | STC, BSI, at STC, Class
(Vdc) | (Vdc) 9 (Adc) | (Adc) | (Watts)
(V dc)
DC)
SPDGxxx-120M12

SPDG580- STC/Front 40.70 33.60 1500 17.27 18.32 22.17 580 Class II
120M12 BNPI/Front 40.72 33.62 1500 18.89 | 20.05 - 635 Class II
SPDG585- STC/Front 40.90 33.80 1500 17.31 18.37 22.23 585 Class II
120M12 BNPI/Front 40.92 33.82 1500 18.94 | 20.11 - 641 Class Il
SPDG590- STC/Front 41.10 34.00 1500 17.35 18.42 22.29 590 Class Il
120M12 BNPI/Front 41.12 34.02 1500 18.99 | 20.16 - 646 Class Il
SPDG595- STC/Front 41.30 34.20 1500 17.40 18.47 22.35 595 Class II
120M12 BNPI/Front 41.32 34.22 1500 19.04 | 20.21 - 652 Class II
SPDG600- STC/Front 41.50 34.40 1500 17.45 18.52 22.41 600 Class II
120M12 BNPI/Front 41.52 34.42 1500 19.09 | 20.27 - 657 Class II
SPDG605- STC/Front 41.70 34.60 1500 17.49 18.57 22.47 605 Class II
120M12 BNPI/Front 41.72 34.62 1500 19.14 | 20.32 - 662 Class II
SPDG610- STC/Front 41.90 34.80 1500 17.53 18.62 22.53 610 Class Il
120M12 BNPI/Front 41.92 34.82 1500 19.18 | 20.38 - 668 Class II

Manufacturer’s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient dlsc, dVoc, 0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 35A

Isc@BSI=Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95

@prmmp=[Pmmp(back)]/[Pmmp(front)]= 0.70

Pm
Voc Vmmp | Maximum Immp Isc at mp
Test at at System at STC Isc at at Protection

Model o an STC, STC, ’ BSI, STC

condictio/Side STC, | Voltage, (A Class
Vo lwde) |(vae)  |L. |do | A9 |
dc) DC) (Wat
ts)
SPDGxxx-110M12

SPDG530- STC/Front 37.09 | 30.80 1500 17.22 | 18.32 22.17 530 Class II
110M12 BNPI/Front 37.11 | 30.82 1500 18.83 | 20.05 - 580 Class Il
SPDG535- STC/Front 37.29 | 30.99 1500 17.27 | 18.37 22.23 535 Class Il
110M12 BNPI/Front 37.31 | 31.01 1500 18.89 | 20.10 - 586 Class II
SPDG540- STC/Front 37.49 | 31.19 1500 17.32 | 18.42 22.29 540 Class Il
110M12 BNPI/Front 3751 | 31.21 1500 18.95 | 20.16 - 591 Class II
SPDG545- STC/Front 3769 | 31.39 1500 17.36 | 18.47 22.35 545 Class Il
110M12 BNPI/Front 37.71 | 31.41 1500 19.00 | 20.21 - 597 Class II
SPDG550- STC/Front 37.89 | 31.59 1500 17.41 | 18.52 22.41 550 Class Il
110M12 BNPI/Front 37.91 | 3161 1500 19.05 | 20.27 - 602 Class II
SPDG555- STC/Front 38.09 | 31.79 1500 17.46 | 18.57 22.47 555 Class Il
110M12 BNPI/Front 38.11 | 31.81 1500 19.10 | 20.32 - 608 Class II
SPDG560- STC/Front 38.29 | 31.99 1500 17.51 | 18.62 22.53 560 Class II
110M12 BNPI/Front 38.31 | 32.01 1500 19.16 | 20.38 - 613 Class II

Manufacturer’'s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; 2-0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient ® Pmmp.

Max.series overcurrent protective device rating: 35A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[Isc(back)]/[Isc(front)]= 0.70

®voc=[Voc(back)]/[Voc(front)]= 0.95
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@rmmp=[Pmmp(back)}/[Pmmp(front)]= 0.70

Pm
V . Imm m
oc Vmmp | Maximum P 1 1sc at P
Test at at System at STC Isc at at Protection
Model . . STC, STC, ’ BSI, STC

condition/Side STC, | Voltage, (A Class

Vol wvde) | (vde)  |B [de | BRI

dc) DC) (Wat
ts)
SPDGxxx-144M10

SPDG520- STC/Front 48.94 | 41.02 1500 12.68 | 13.53 16.37 520 Class Il
144M10 BNPI/Front 48.96 | 41.04 1500 13.87 | 14.81 - 569 Class Il
SPDG525- STC/Front 49.11 | 41.21 1500 12.74 | 13.61 16.47 525 Class Il
144M10 BNPI/Front 4913 | 41.23 1500 13.94 | 14.90 - 575 Class Il
SPDG530- STC/Front 4926 | 41.39 1500 12.81 | 13.69 16.56 530 Class Il
144M10 BNPI/Front 4928 | 41.41 1500 14.01 | 14.98 - 580 Class I
SPDG535- STC/Front 4942 | 4154 1500 12.88 | 13.76 16.65 535 Class I
144M10 BNPI/Front 4944 | 4156 1500 14.10 | 15.06 - 586 Class Il
SPDG540- STC/Front 4958 | 41.69 1500 12.96 | 13.84 16.75 540 Class Il
144M10 BNPI/Front 496 41.71 1500 14.18 | 15.15 - 591 Class Il
SPDG545- STC/Front 4974 | 41.83 1500 13.03 | 13.92 16.84 545 Class Il
144M10 BNPI/Front 4976 | 41.85 1500 14.26 | 15.24 - 597 Class Il
SPDG550- STC/Front 4990 | 41.96 1500 13.11 | 14.00 16.94 550 Class Il
144M10 BNPI/Front 4992 | 41.98 1500 14.35 | 15.32 - 602 Class Il
SPDG555- STC/Front 50.06 | 42.09 1500 13.19 | 14.08 17.04 555 Class Il
144M10 BNPI/Front 50.08 | 42.11 1500 1443 | 15.41 - 608 Class Il
SPDG560- STC/Front 50.22 | 42.23 1500 13.27 | 14.16 17.13 560 Class Il
144M10 BNPI/Front 50.24 | 42.25 1500 1451 | 15.50 - 613 Class Il
SPDG565- STC/Front 50.38 | 42.36 1500 13.34 | 14.24 17.23 565 Class Il
144M10 BNPI/Front 50.4 42.38 1500 1460 | 15.59 - 619 Class Il

Manufacturer’s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; 3-0.05 for bifaciality
coefficient ¢ lsc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)]}/[Pmmp(front)]= 0.70

Pm
Voc Vmmp | Maximum Immp Isc at mp
Test at at System at STC Isc at at Protection
Model . . STC, STC, ’ BSI, STC
condition/Side STC, | Voltage, (A Class
Vo wdo) | (Vde) A g | Ade) |
dc) DC) (Wat
ts)
SPDGxxx-120M10
SPDG435- STC/Front 40.80 | 34.07 1500 12.77 | 13.55 16.40 435 Class Il
120M10 BNPI/Front 40.82 34.09 1500 13.97 | 14.83 - 476 Class Il
SPDG440- STC/Front 4110 | 34.32 1500 12.83 | 13.60 16.46 440 Class Il
120M10 BNPI/Front 4112 | 34.34 1500 14.03 | 14.88 - 482 Class Il
SPDG445- STC/Front 4130 | 34.56 1500 12.88 | 13.65 16.52 445 Class Il
120M10 BNPI/Front 4132 | 34.58 1500 14.09 | 14.94 - 487 Class Il
SPDG450- STC/Front 4150 | 34.81 1500 12.93 | 13.70 16.58 450 Class Il
120M10 BNPI/Front 4152 | 34.83 1500 14.15 | 14.99 - 493 Class Il
SPDG455- STC/Front 4170 | 35.06 1500 12.98 | 13.75 16.64 455 Class Il
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120M10 BNPI/Front 41.72 35.08 1500 14.20 15.05 - 498 Class Il
SPDG460- STC/Front 41.90 35.31 1500 13.03 13.80 16.70 460 Class Il
120M10 BNPI/Front 41.92 35.33 1500 14.26 15.10 - 504 Class Il
SPDG465- STC/Front 42.10 35.56 1500 13.08 13.85 16.76 465 Class Il
120M10 BNPI/Front 42.12 35.58 1500 14.31 15.16 - 509 Class Il
SPDG470- STC/Front 42.30 35.81 1500 13.13 13.90 16.82 470 Class Il
120M10 BNPI/Front 42.32 35.83 1500 14.36 15.21 - 515 Class Il

Manufacturer’s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; #0.05 for bifaciality
coefficient ¢ Isc, ¢ Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)}/[Pmmp(front)]= 0.70

Pm
Voc Vmmp | Maximum Immp Isc at mp
Test at at System at STC Isc at at Protection

Model s . STC, STC, ’ BSI, STC

condition/Side STC, | Voltage, (A Class
Vol wvde) | (vde)y  |B [de | BRI
dc) DC) (Wat
ts)
SPDGxxx-108M10

SPDG390- STC/Front 36.53 30.41 1500 12.83 13.62 16.48 390 Class Il
108M10 BNPI/Front 36.55 30.43 1500 14.03 | 14.91 - 427 Class Il
SPDG395- STC/Front 36.73 30.62 1500 12.90 | 13.69 16.56 395 Class Il
108M10 BNPI/Front 36.75 30.64 1500 1412 | 14.98 - 433 Class I
SPDG400- STC/Front 36.93 30.83 1500 12.98 | 13.76 16.65 400 Class Il
108M10 BNPI/Front 36.95 30.85 1500 14.20 | 15.06 - 438 Class Il
SPDG405- STC/Front 37.13 31.04 1500 13.05 | 13.83 16.73 405 Class Il
108M10 BNPI/Front 37.15 31.06 1500 14.28 | 15.14 - 443 Class Il
SPDG410- STC/Front 37.33 31.25 1500 13.12 | 13.90 16.82 410 Class Il
108M10 BNPI/Front 37.35 31.27 1500 14.36 | 15.21 - 449 Class Il
SPDG415- STC/Front 37.53 31.47 1500 13.19 | 13.97 16.90 415 Class Il
108M10 BNPI/Front 37.55 31.49 1500 1443 | 15.29 - 454 Class Il
SPDG420- STC/Front 37.73 31.69 1500 13.26 | 14.04 16.99 420 Class Il
108M10 BNPI/Front 37.75 31.71 1500 1450 | 15.37 - 460 Class Il

Manufacturer’s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; 1-0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)]}/[Pmmp(front)]= 0.70

Pm
Voc Vmmp | Maximum Immp Isc at mp
Test at at System at STC Isc at at Protection
Model o . STC, STC, ’ BSI, | STC
condition/Side STC, | Voltage, (A Class
Vol vde) | (Vde) A g | Ade) |
dc) DC) (Wat
ts)
SPDGxxx-132M10
SPDG480- STC/Front 44.97 | 37.81 1500 12.70 | 13.58 16.43 480 Class Il
132M10 BNPI/Front 4499 | 37.83 1500 13.89 | 14.86 - 526 Class Il
SPDG485- STC/Front 4512 | 37.96 1500 12.78 | 13.68 16.55 485 Class Il
132M10 BNPI/Front 4514 | 37.98 1500 13.98 | 14.97 - 531 Class Il
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SPDG490- STC/Front 45.27 38.11 1500 12.86 | 13.76 16.65 490 Class Il
132M10 BNPI/Front 4529 | 38.13 1500 14.07 | 15.06 - 537 Class Il
SPDG495- STC/Front 4542 | 38.26 1500 12.94 | 13.83 16.73 495 Class I
132M10 BNPI/Front 4544 | 38.28 1500 14.16 | 15.14 - 542 Class Il
SPDG500- STC/Front 4557 | 38.41 1500 13.02 | 13.90 16.82 500 Class I
132M10 BNPI/Front 4559 | 38.43 1500 14.25 | 15.21 - 548 Class I
SPDG505- STC/Front 45.72 | 38.56 1500 1310 | 13.96 16.89 505 Class II
132M10 BNPI/Front 4574 | 38.58 1500 14.33 | 15.28 - 553 Class II
SPDG510- STC/Front 4587 | 38.71 1500 13.18 | 14.02 16.96 510 Class I
132M10 BNPI/Front 4589 | 38.73 1500 1442 | 15.35 - 558 Class II
SPDG515- STC/Front 46.02 | 38.86 1500 13.26 | 14.08 17.04 515 Class Il
132M10 BNPI/Front 46.04 | 38.88 1500 1450 | 15.41 - 564 Class Il

Manufacturer’s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, éVoc, £0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95

@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.70

Pm
V . Imm m
oc Vmmp | Maximum P 1 1sc at P
Test at at System at STC Isc at at Protection
Model . . STC, STC, ’ BSI, STC

condition/Side STC, | Voltage, (A Class

v (A (A dc) ,

dc) (Vdc) | (Vdc) DC) dc) (Wat
ts)
SPDGxxx-144M

SPDG410- STC/Front 49.00 | 40.20 1500 10.20 | 10.76 13.02 410 Class I
144M BNPI/Front 49.02 | 40.22 1500 11.16 | 11.78 - 449 Class Il
SPDG415- STC/Front 4910 | 40.30 1500 10.30 | 10.85 13.13 415 Class Il
144M BNPI/Front 4912 | 40.32 1500 1127 | 11.88 - 454 Class Il
SPDG420- STC/Front 49.20 | 40.40 1500 10.40 | 10.95 13.25 420 Class Il
144M BNPI/Front 4922 | 40.42 1500 11.38 | 11.99 - 460 Class I
SPDG425- STC/Front 4930 | 40.50 1500 10.50 | 11.01 13.32 425 Class II
144M BNPI/Front 4932 | 4052 1500 11.49 | 12.05 - 465 Class Il
SPDG430- STC/Front 4940 | 40.60 1500 1059 | 11.11 13.44 430 Class Il
144M BNPI/Front 4942 | 40.62 1500 1159 | 12.16 - 471 Class Il
SPDG435- STC/Front 4950 | 40.70 1500 10.69 | 11.23 13.59 435 Class Il
144M BNPI/Front 4952 | 40.72 1500 11.70 | 12.29 - 476 Class Il
SPDG440- STC/Front 4960 | 40.80 1500 10.79 | 11.34 13.72 440 Class Il
144M BNPI/Front 4962 | 40.82 1500 11.80 | 12.41 - 482 Class Il
SPDG445- STC/Front 4970 | 40.90 1500 10.89 | 11.45 13.85 445 Class Il
144M BNPI/Front 4972 | 40.92 1500 1191 | 12.53 - 487 Class Il
SPDG450- STC/Front 49.80 | 41.00 1500 10.98 | 11.56 13.99 450 Class Il
144M BNPI/Front 4982 | 41.02 1500 12.01 | 12.65 - 493 Class Il
SPDG455- STC/Front 4990 | 41.10 1500 11.08 | 11.65 14.10 455 Class Il
144M BNPI/Front 4992 | 4112 1500 12.12 | 12.75 - 498 Class Il
SPDG460- STC/Front 50.00 | 41.20 1500 1117 | 11.69 14.14 460 Class Il
144M BNPI/Front 50.02 | 41.22 1500 1222 | 12.80 504 Class

Manufacturer’'s stated tolerance for model series, =3% for Isc, Voc, Pmax and BSI; 3-0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 25A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[lsc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
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@rmmp=[Pmmp(back)}/[Pmmp(front)]= 0.70

Pm
Voc Vmmp | Maximum Immp Isc at mp
Test at at System at STC Isc at at Protection
Model . . STC, STC, ’ BSI, STC
condition/Side STC, | Voltage, (A Class
v (A (A dc) :
dc) (Vdc) | (Vdc) DC) dc) (Wat
ts)
SPDGxxx-120M

SPDG340- STC/Front 40.80 | 33.50 1500 10.15 | 10.72 12.97 340 Class Il
120M BNPI/Front 40.82 | 3352 1500 1111 | 11.73 - 372 Class Il
SPDG345- STC/Front 40.90 | 33.60 1500 10.27 | 10.85 13.13 345 Class Il
120M BNPI/Front 40.92 | 3362 1500 1124 | 11.87 - 378 Class Il
SPDG350- STC/Front 41.00 | 33.70 1500 10.39 | 11.03 13.35 350 Class Il
120M BNPI/Front 41.02 | 33.72 1500 11.37 | 12.07 - 383 Class Il
SPDG355- STC/Front 4110 | 33.80 1500 10.51 | 11.07 13.39 355 Class I
120M BNPI/Front 4112 | 33.82 1500 11.49 | 12.12 - 389 Class Il
SPDG360- STC/Front 4120 | 33.90 1500 1062 | 11.18 13.53 360 Class Il
120M BNPI/Front 4122 | 33.92 1500 1162 | 12.24 - 394 Class Il
SPDG365- STC/Front 41.30 | 34.00 1500 10.74 | 11.30 13.67 365 Class Il
120M BNPI/Front 4132 | 34.02 1500 11.75 | 12.37 - 400 Class Il
SPDG370- STC/Front 4140 | 34.10 1500 10.85 | 11.41 13.81 370 Class Il
120M BNPI/Front 4142 | 34.12 1500 11.87 | 12.49 - 405 Class Il
SPDG375- STC/Front 4150 | 34.20 1500 10.97 | 11.53 13.95 375 Class Il
120M BNPI/Front 4152 | 34.22 1500 12.00 | 12.62 - 411 Class Il
SPDG380- STC/Front 4160 | 34.30 1500 11.08 | 11.65 14.10 380 Class Il
120M BNPI/Front 4162 | 34.32 1500 1212 | 12.75 - 416 Class Il
SPDG385- STC/Front 4170 | 34.40 1500 1120 | 11.71 14.17 385 Class Il
120M BNPI/Front 4172 | 3442 1500 12.25 | 12.82 - 422 Class Il

Manufacturer’s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; #0.05 for bifaciality
coefficient ¢ Isc, ®Voc, £0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 25A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

Pvoc=[Voc(back)]/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.70

Vmmp | Maximum | Immp Protection
Test Voc at at System at Isc at Isc at Pmmp Class
Model A STC, STC, BSI, at STC,
condictio/Side (V do) STC, Voltage, STC, (A do) (Adc) | (Watts)
(V dc) (V dc) (ADC)

SPDGxxxA-N132M12
SPDGB70A- STC/Front 47.10 39.33 1500 17.04 18.09 22.43 670 Class Il
N132M12 BNPI/Front 47.12 39.35 1500 18.88 20.05 - 743 Class I
SPDGB75A- STC/Front 47.30 39.52 1500 17.08 18.13 22.48 675 Class Il
N132M12 BNPI/Front 47.32 39.54 1500 18.93 20.10 - 749 Class I
SPDGB80A- STC/Front 47.49 39.72 1500 17.12 18.17 22.53 680 Class I
N132M12 BNPI/Front 47.51 39.74 1500 18.98 20.14 - 754 Class Il
SPDG685A- STC/Front 47.69 39.91 1500 17.17 18.21 22.58 685 Class Il
N132M12 BNPI/Front 47.71 39.93 1500 19.02 20.19 - 760 Class Il
SPDGB90A- STC/Front 47.88 40.12 1500 17.2 18.25 22.63 690 Class Il
N132M12 BNPI/Front 47.90 40.14 1500 19.06 20.23 - 765 Class Il
SPDG695A- STC/Front 48.08 40.32 1500 17.24 18.28 22.67 695 Class I
N132M12 BNPI/Front 48.10 40.34 1500 19.11 20.26 - 771 Class Il
SPDG700A- STC/Front 48.27 40.51 1500 17.28 18.32 22.72 700 Class I
N132M12 BNPI/Front 48.29 40.53 1500 19.15 20.31 - 776 Class I
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SPDG705A- | STC/Front 4846 | 40.69 1500 1733 | 1836 | 2277 705 Class Il
N132M12 BNPI/Front 4848 | 40.71 1500 1921 | 20.35 } 782 Class II
SPDG710A- | __ STC/Front 4865 | 40.88 1500 17.37 18.4 22.82 710 Class II
N132M12 BNPI/Front 4867 | 40.90 1500 1925 | 20.40 } 787 Class Il
SPDG715- STC/Front 48.84 | 41.07 1500 1741 | 1844 | 2287 715 Class Il
N132M12 BNPI/Front 48.86 | 41.09 1500 1930 | 20.44 ) 793 Class Il
SPDG720- STC/Front 49.03 | 41.27 1500 1745 | 1848 | 22.92 720 Class II
N132M12 BNPI/Front 49.05 | 41.29 1500 19.34 | 20.49 ) 798 Class Il
SPDG725- STC/Front 4923 | 4146 1500 1749 | 1852 | 22.96 725 Class Il
N132M12 BNPI/Front 4925 | 4148 1500 1938 | 2053 ) 804 Class Il

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; 3-0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 35A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back))/[Pmmp(front)]= 0.80

Vmmp | Maximum | Immp Isc at Protection
Voc at Isc at Pmmp at
Test at System at BSI, Class
Model YA STC, STC, STC,
condictio/Side (V do) STC, Voltage, STC, (A dc) (A (Watts)
(V dc) (V dc) (A DC) dc)

SPDGxxXxA-N120M12
SPDG610A- STC/Front 4262 | 3568 1500 171 1818 | 2254 610 Class Il
N120M12 BNPI/Front 4264 | 3570 1500 18.95 20.15 ; 676 Class Il
SPDG615A- STC/Front 42.84 | 3588 1500 17.15 1821 | 2258 615 Class Il
N120M12 BNPI/Front 42.86 | 3590 1500 19.00 20.19 ; 682 Class Il
SPDG620A- STC/Front 43.04 | 36.07 1500 17.19 1825 | 2263 620 Class Il
N120M12 BNPI/Front 43.06 | 36.09 1500 19.05 20.23 ; 688 Class Il
SPDG625A- STC/Front 4323 | 36.30 1500 17.22 183 | 22.69 625 Class Il
N120M12 BNPI/Front 4325 | 36.32 1500 19.08 20.29 ; 693 Class Il
SPDG630A- STC/Front 4344 | 3651 1500 17.26 1834 | 2274 630 Class Il
N120M12 BNPI/Front 4346 | 3653 1500 1913 20.33 ; 699 Class Il
SPDG635A- STC/Front 4364 | 36.71 1500 173 1838 | 22.79 635 Class Il
N120M12 BNPI/Front 4366 | 36.73 1500 1917 20.37 ; 704 Class Il
SPDG640A- STC/Front 4384 | 36.89 1500 17.35 1841 | 2283 640 Class Il
N120M12 BNPI/Front 43.86 | 36.91 1500 19.23 2041 - 710 Class Il
SPDG645A- STC/Front 44.05 | 37.09 1500 17.39 18.45 | 22.88 645 Class Il
N120M12 BNPI/Front 4407 | 3711 1500 19.28 2045 - 715 Class Il
SPDG650- STC/Front 44.28 37.3 1500 17.43 18.48 | 22.92 650 Class Il
N120M12 BNPI/Front 44.3 37.32 1500 19.32 20.49 - 721 Class Il
SPDG655- STC/Front 4452 375 1500 1747 1851 | 22.95 655 Class Il
N120M12 BNPI/Front 4454 | 3752 1500 19.36 20.52 - 726 Class i
SPDG660- STC/Front 44.75 37.7 1500 17.51 1854 | 22.99 660 Class Il
N120M12 BNPI/Front 4477 | 37.72 1500 19.40 20.55 - 732 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 35A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95
@prmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
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Vmmp | Maximum | Immp Isc at Protection
Voc at Isc at Pmmp at
Test at System at BSI, Class
Model A STC, STC, STC,
condictio/Side (V do) STC, Voltage, STC, (A do) (A (Watts)
(V dc) (V dc) (A DC) dc)

SPDGXxXA-N110M12
SPDG560A- STC/Front 3916 | 32.70 1500 17.13 1821 | 22.58 560 Class Il
N110M12 BNPI/Front 3918 | 32.72 1500 18.98 | 20.18 - 621 Class Il
SPDG565A- STC/Front 39.37 | 32.91 1500 17.17 1824 | 22.62 565 Class Il
N110M12 BNPI/Front 39.39 | 32.93 1500 19.03 | 20.22 ; 627 Class Il
SPDG570A- STC/Front 3957 | 33.14 1500 17.2 18.08 | 22.67 570 Class Il
N110M12 BNPI/Front 3959 | 33.16 1500 19.06 | 20.26 - 632 Class Il
SPDG575A- STCI/Front 39.77 | 33.36 1500 17.24 18.32 | 22.72 575 Class Il
N110M12 BNPI/Front 3979 | 33.38 1500 19.10 | 20.31 - 638 Class Il
SPDG580A- STC/Front 39.96 | 3357 1500 17.28 18.36 | 22.77 580 Class Il
N110M12 BNPI/Front 39.98 | 33.59 1500 19.15 | 20.35 - 643 Class Il
SPDG585A- STCI/Front 4016 | 33.78 1500 17.32 18.39 | 22.80 585 Class Il
N110M12 BNPI/Front 4018 | 33.80 1500 19.19 | 20.38 - 649 Class Il
SPDG590A- STC/Front 4036 | 34.01 1500 17.35 18.43 | 22.85 590 Class Il
N110M12 BNPI/Front 4038 | 34.03 1500 1923 | 2043 - 654 Class Il
SPDG595- STC/Front 4057 | 34.20 1500 17.4 18.47 | 22.90 595 Class Il
N110M12 BNPI/Front 4059 | 34.22 1500 1928 | 2047 ) 660 Class Il
SPDG600- STC/Front 4079 | 34.39 1500 17.45 1851 | 22.95 600 Class Il
N110M12 BNPI/Front 4081 | 34.41 1500 19.34 | 2052 ) 665 Class Il
SPDG605- STC/Front 4102 | 3458 1500 17.5 18.54 | 22.99 605 Class Il
N110M12 BNPI/Front 41.04 34.6 1500 19.39 | 20.55 ] 671 Class Il

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; 3-0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 35A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back))/[Pmmp(front)]= 0.80

Vmmp | Maximum | Immp Isc at Protection
Voc at Isc at Pmmp at
Test at System at BSI, Class
Model AN STC, STC, STC,
condictio/Side (V do) STC, Voltage, STC, (A do) (A (Watts)
(V dc) (V dc) (ADC) dc)

SPDGxxxA-N132R12
SPDG575A- STC/Front 46.97 39.07 1500 14.72 15.58 19.32 575 Class Il
N132R12 BNPI/Front 46.99 39.09 1500 16.31 17.27 - 638 Class Il
SPDG580A- STC/Front 47.22 39.33 1500 14.75 15.62 19.37 580 Class Il
N132R12 BNPI/Front 4724 39.35 1500 16.35 17.32 - 643 Class Il
SPDG585A- STC/Front 47.48 39.56 1500 14.79 15.66 19.42 585 Class Il
N132R12 BNPI/Front 47.50 39.58 1500 16.39 17.36 - 649 Class Il
SPDG590A- STC/Front 47.74 39.79 1500 14.83 15.7 19.47 590 Class Il
N132R12 BNPI/Front 47.76 39.81 1500 16.44 17.40 - 654 Class Il
SPDG595A- STC/Front 47.99 40.02 1500 14.87 15.74 19.52 595 Class Il
N132R12 BNPI/Front 48.01 40.04 1500 16.48 17.45 - 660 Class Il
SPDGB00A- STC/Front 48.24 40.27 1500 14.9 15.78 19.57 600 Class Il
N132R12 BNPI/Front 48.26 40.29 1500 16.52 17.49 - 665 Class Il
SPDG605A- STC/Front 48.50 40.50 1500 14.94 15.81 19.60 605 Class Il
N132R12 BNPI/Front 4852 40.52 1500 16.56 17.53 - 671 Class Il
SPDG610A- STC/Front 48.76 40.73 1500 14.98 15.85 19.65 610 Class Il
N132R12 BNPI/Front 48.78 40.75 1500 16.60 17.57 - 676 Class Il
SPDG615A- STC/Front 49.01 40.95 1500 15.02 15.88 19.69 615 Class Il
N132R12 BNPI/Front 49.03 40.97 1500 16.65 17.60 - 682 Class Il
SPDG620A- STC/Front 49.25 41.20 1500 15.05 15.92 19.74 620 Class Il
N132R12 BNPI/Front 49.27 41.22 1500 16.68 17.65 - 688 Class Il
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SPDG625- STC/Front 49.49 41.45 1500 15.08 15.96 | 19.79 625 Class ||
N132R12 BNPI/Front 4951 | 4147 1500 16.71 17.69 ] 693 Class Il
SPDG630- STC/Front 49.73 417 1500 15.11 15.99 | 19.83 630 Class Il
N132R12 BNPI/Front 4975 | 41.72 1500 16.75 | 17.73 ) 699 Class Il
SPDG635- STC/Front 49.97 41.95 1500 15.14 16.03 | 19.88 635 Class ||
N132R12 BNPI/Front 4999 | 4197 1500 16.78 | 17.77 ) 704 Class Il
SPDG640- STC/Front 50.05 42.03 1500 15.23 16.12 19.99 640 Class Il
N132R12 BNPI/Front 50.07 42.05 1500 16.88 17.87 - 710 Class Il
SPDG645- STC/Front 50.14 42.11 1500 15.32 16.20 | 20.09 645 Class I
N132R12 BNPI/Front 50.16 42.13 1500 16.98 17.96 . 715 Class Il
SPDG650- STC/Front 50.23 42.19 1500 15.41 16.28 20.19 650 Class Il
N132R12 BNPI/Front 5025 | 42.21 1500 17.08 18.05 ] 721 Class Il

Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, £0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95
Qprmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

Test Vocat | Vmmp MSa Xs':glr;m Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si STC, at STC, Vglta e at STC, STC, BSI, STC,
de (Vdc) | (Vdc) v d?:) | (ADC) | (Adc) | (Adc) (Watts)
SPDGxxxA-N120R12
SPDG525A | STC/Front 42.79 35.62 1500 14.74 15.61 19.36 525 Class Il
-N120R12 BNPI/Front 42.81 35.64 1500 16.34 17.30 - 582 Class Il
SPDG530A | STC/Front 43.06 35.86 1500 14.78 15.65 19.41 530 Class Il
-N120R12 BNPI/Front 43.08 35.88 1500 16.38 17.35 - 588 Class Il
SPDG535A | STC/Front 43.33 36.10 1500 14.82 15.69 19.46 535 Class Il
-N120R12 BNPI/Front 43.35 36.12 1500 16.43 17.39 - 593 Class Il
SPDG540A | STC/Front 43.58 36.37 1500 14.85 15.74 19.52 540 Class Il
-N120R12 BNPI/Front 43.60 36.39 1500 16.46 17.45 - 599 Class Il
SPDG545A | STC/Front 43.83 36.61 1500 14.89 15.78 19.57 545 Class Il
-N120R12 BNPI/Front 43.85 36.63 1500 16.50 17.49 - 604 Class Il
SPDG550A | STC/Front 44.08 36.84 1500 14.93 15.82 19.62 550 Class Il
-N120R12 BNPI/Front 44.10 36.86 1500 16.55 17.54 - 610 Class Il
SPDG555A | STC/Front 44.33 37.05 1500 14.98 15.87 19.68 555 Class Il
-N120R12 BNPI/Front 44.35 37.07 1500 16.60 17.59 - 615 Class Il
SPDGS560A | STC/Front 44.56 37.29 1500 15.02 15.91 19.73 560 Class Il
-N120R12 BNPI/Front 44.58 37.31 1500 16.65 17.64 - 621 Class Il
SPDG565A | STC/Front 44.79 37.52 1500 15.06 15.95 19.78 565 Class Il
-N120R12 BNPI/Front 44.81 37.54 1500 16.69 17.68 - 627 Class Il
SPDG570A | STC/Front 45.02 37.75 1500 15.1 15.99 19.83 570 Class Il
-N120R12 BNPI/Front 45.04 37.77 1500 16.74 17.73 - 632 Class Il
SPDG575A | STC/Front 45.25 37.98 1500 15.14 16.03 19.88 575 Class Il
-N120R12 BNPI/Front 45.27 38 1500 16.78 17.77 - 638 Class Il
SPDGS580A | STC/Front 45.35 38.09 1500 15.23 16.12 19.99 580 Class Il
-N120R12 BNPI/Front 45.37 38.11 1500 16.88 17.87 - 643 Class Il
SPDG585A | STC/Front 45.42 38.22 1500 15.31 16.22 20.11 585 Class Il
-N120R12 BNPI/Front 45.44 38.24 1500 16.97 17.98 - 649 Class Il
SPDG590A | STC/Front 45.49 38.37 1500 15.38 16.32 20.24 590 Class Il
-N120R12 BNPI/Front 45.51 38.39 1500 17.04 18.09 - 654 Class Il
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Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
Maximum Protectio
Test Vocat | Vmmp Svstem Immp Isc at Iscat | Pmmp at n Class
Model condictio/Si STC, at STC, V(})/Ita e at STC, STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxxA-N108R12
SPDG470A | STC/Front 38.43 31.96 1500 14.71 15.57 19.31 470 Class Il
-N108R12 BNPI/Front 38.45 31.98 1500 16.30 17.26 - 521 Class I
SPDG475A | STC/Front 38.69 32.19 1500 14.76 15.62 19.37 475 Class I
-N108R12 BNPI/Front 38.71 32.21 1500 16.35 17.31 - 527 Class I
SPDG480A | STC/Front 38.96 32.42 1500 14.81 15.66 19.42 480 Class I
-N108R12 BNPI/Front 38.98 32.44 1500 16.41 17.36 - 532 Class I
SPDG485A | STC/Front 39.24 32.66 1500 14.85 15.7 19.47 485 Class I
-N108R12 BNPI/Front 39.26 32.68 1500 16.46 17.40 - 538 Class I
SPDG490A | STC/Front 39.49 32.91 1500 14.89 15.75 19.53 490 Class I
-N108R12 BNPI/Front 39.51 32.93 1500 16.50 17.46 - 543 Class Il
SPDG495A | STC/Front 39.75 33.14 1500 14.94 15.79 19.58 495 Class I
-N108R12 BNPI/Front 39.77 33.16 1500 16.55 17.50 - 549 Class I
SPDG500A | STC/Front 40.01 33.38 1500 14.98 15.83 19.63 500 Class Il
-N108R12 BNPI/Front 40.03 33.40 1500 16.60 17.55 - 555 Class Il
SPDG505A | STC/Front 40.24 33.6 1500 15.03 15.88 19.69 505 Class Il
-N108R12 BNPI/Front 40.26 33.62 1500 16.66 17.60 - 560 Class Il
SPDG510A | STC/Front 40.48 33.85 1500 15.07 15.93 19.75 510 Class Il
"N108R12 BNPI/Front 40.5 33.87 1500 16.70 17.66 - 566 Class Il
SPDG515A | STC/Front 40.71 34.09 1500 15.11 15.98 19.82 515 Class Il
“N108R12 BNPI/Front 40.73 34.11 1500 16.74 17.71 - 571 Class Il
SPDG520A | STC/Front 40.94 34.33 1500 15.15 16.02 19.86 520 Class Il
"N108R12 BNPI/Front 40.96 34.35 1500 16.79 17.76 - 577 Class Il
SPDG525A | STC/Front 41.02 34.39 1500 15.27 16.13 20.00 525 Class Il
-N108R12 BNPI/Front 41.04 34.41 1500 16.92 17.88 - 582 Class Il
SPDG530A | STC/Front 41.1 34.47 1500 15.38 16.24 20.14 530 Class Il
-N108R12 BNPI/Front 41.12 34.49 1500 17.04 18.00 - 588 Class Il
SPDG535A | STC/Front 41.18 34.55 1500 15.49 16.35 20.27 535 Class Il
-N108R12 BNPI/Front 41.20 34.57 1500 17.16 18.12 - 593 Class Il

Manufacturer’ s stated tolerance for model series, +-3% for Isc, Voc, Pmax and BSI; -0.05 for bifaciality
coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

Ormmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
Test Vocat | Vmmp M; Xs'f[Te“rJnm Immp Isc at Iscat | Pmmp at T‘gg:'so
Model condictio/Si | STC, | atSTC, Vglta e at STC, | STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)

SPDGxxxA-N108R12
SPDG420A | STC/Front 34.25 28.52 1500 14.73 15.6 19.34 420 Class Il

-N96R12 BNPI/Front 34.27 28.54 1500 16.32 17.29 - 466 Class I
SPDG425A | STC/Front 34.50 28.76 1500 14.78 15.65 19.41 425 Class I
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‘N96R12 | BNPI/Front | 34.52 28.78 1500 16.38 17.35 - 471 Class Il
SPDG430A | STCIFront | 34.77 28.98 1500 14.84 15.7 19.47 430 Class Il
-N96R12 | BNPIFront | 34.79 29.00 1500 16.44 17.40 - 477 Class Il
SPDG435A | STC/Front | 35.03 29.22 1500 14.89 15.77 19.55 435 Class Il
-N96R12 | BNPIFront | 35.05 29.24 1500 16.50 17.48 ; 482 Class Il
SPDG440A | STC/Front | 3528 29.46 1500 14.94 15.82 19.62 440 Class Il
-N96R12 | BNPIFront | 35.30 29.48 1500 16.55 17.53 - 488 Class Il
SPDG445A | STC/Front | 35.54 29.69 1500 14.99 15.86 19.67 445 Class I
-N96R12 | BNPIFront | 35.56 29.71 1500 16.61 17.58 ; 494 Class Il
SPDGA450A | STC/Front | 35.80 29.93 1500 15.04 15.9 19.72 450 Class Il
-N96R12 | BNPI/Front | 35.82 29.95 1500 16.66 17.62 } 499 Class Il
SPDG455A | STC/Front | 36.06 30.16 1500 15.09 15.94 19.77 455 Class Il
N9BRIZ 1 BNpiFront | 36.08 30.18 1500 16.72 17.67 ] 505 Class |l
SPDG460A | STC/Front 36.3 30.39 1500 15.14 15.99 19.83 460 Class Il
NOBRIZ | BNpFront | 36.32 30.41 1500 16.78 17.72 ] 510 Class |l
SPDGA465A | STC/Front 36.3 30.39 1500 15.14 15.99 19.83 460 Class Il
N9BRIZ 1 BNpiFront | 36.32 30.41 1500 16.78 17.72 - 510 Class Il
SPDGA70A | STC/Front | 36.37 30.48 1500 15.26 16.11 19.98 465 Class I
"NOBR1Z | BNPUFront | 36.39 30.50 1500 16.91 17.86 - 516 Class Il
SPDGA475A | STC/Front | 36.44 30.56 1500 15.38 16.23 | 2013 470 Class I
-N96R12 | BNPI/Front | 36.46 30.58 1500 17.04 17.99 - 521 Class I

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; -0.05 for bifaciality
coefficient ¢ Isc, dVoc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
Test Vocat | Vmmp M; XS'E[Te“rJnm Immp Isc at Iscat | Pmmp at T‘gg:'so
Model condictio/Si | STC, | atSTC, Vc))/Ita e at STC, | STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)

SPDGxxxA-N144RX10

SPDG600A | STC/Front 51.25 42.68 1500 14.06 14.88 18.45 600 Class I
-N144RX10 | BNPI/Front 51.27 42.70 1500 15.58 16.50 - 665 Class Il
SPDG605A | STC/Front 51.45 42.88 1500 14.11 14.93 18.51 605 Class I
-N144RX10 | BNPI/Front 51.47 42.9 1500 15.64 16.55 - 671 Class I
SPDG610A | STC/Front 51.65 43.08 1500 14.16 14.98 18.58 610 Class I
-N144RX10 | BNPI/Front 51.67 43.10 1500 15.70 16.61 - 676 Class I
SPDG615A | STC/Front 51.85 43.28 1500 14.21 15.03 18.64 615 Class Il
-N144RX10 | BNPI/Front 51.87 43.30 1500 15.75 16.66 - 682 Class Il
SPDG620A | STC/Front 52.05 43.48 1500 14.26 15.08 18.70 620 Class I
-N144RX10 | BNPI/Front 52.07 43.5 1500 15.81 16.72 - 688 Class I
SPDG625A | STC/Front 52.25 43.68 1500 14.31 15.13 18.76 625 Class Il
-N144RX10 | BNPI/Front 52.27 43.70 1500 15.86 16.77 - 693 Class Il
SPDG630A | STC/Front 52.45 43.88 1500 14.36 15.18 18.82 630 Class I
-N144RX10 | BNPI/Front 52.47 43.90 1500 15.92 16.83 - 699 Class I
SPDG635A | STC/Front 52.65 44.07 1500 14.41 15.23 18.89 635 Class I
-N144RX10 | BNPI/Front 52.67 44.09 1500 15.97 16.88 - 704 Class I
SPDG640A | STC/Front 52.85 44.26 1500 14.46 15.28 18.95 640 Class I
-N144RX10 | BNPI/Front 52.87 44.28 1500 16.03 16.94 - 710 Class I

Manufacturer’ s stated tolerance for model series, +-3% for Isc, Voc, Pmax and BSI; 3-0.05 for bifaciality
coefficient ¢ lsc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
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@isc=[Isc(back)]/[Isc(front)]= 0.80
Qvoc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80

Test Vocat | Vmmp MSa Xs'f[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si | STC, | atSTC, Vc))llta e at STC, | STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)

SPDGxxxA-N132RX10

SPDG550A | STC/Front 46.92 39.07 1500 14.08 14.90 18.48 550 Class I
-N132RX10 | BNPI/Front 46.94 39.09 1500 15.60 16.52 610 Class I
SPDG555A | STC/Front 47.13 39.28 1500 14.13 14.95 18.54 555 Class I
-N132RX10 | BNPI/Front 47.15 39.3 1500 15.66 16.57 615 Class I
SPDG560A | STC/Front 47.35 39.49 1500 14.18 15.00 18.60 560 Class I
-N132RX10 | BNPI/Front 47.37 39.51 1500 15.72 16.63 621 Class I
SPDG565A | STC/Front 47.56 39.70 1500 14.23 15.05 18.66 565 Class Il
-N132RX10 | BNPI/Front 47.58 39.72 1500 15.78 16.68 627 Class I
SPDG570A | STC/Front 47.76 39.91 1500 14.28 15.11 18.74 570 Class I
-N132RX10 | BNPI/Front 47.78 39.93 1500 15.83 16.75 632 Class I
SPDG575A | STC/Front 47.97 40.12 1500 14.33 15.16 18.80 575 Class Il
-N132RX10 | BNPI/Front 47.99 40.14 1500 15.89 16.81 638 Class I
SPDG580A | STC/Front 48.19 40.33 1500 14.38 15.21 18.86 580 Class I
-N132RX10 | BNPI/Front 48.21 40.35 1500 15.94 16.86 643 Class I
SPDG585A | STC/Front 48.40 40.54 1500 14.43 15.26 18.92 585 Class Il
-N132RX10 | BNPI/Front 48.42 40.56 1500 16.00 16.92 649 Class I
SPDG590A | STC/Front 48.61 40.75 1500 14.48 15.31 18.98 590 Class I
-N132RX10 | BNPI/Front 48.63 40.77 1500 16.05 16.97 654 Class I

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ lsc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xs'f[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si | STC, | atSTC, Vc))llta e at STC, | STC, BSI, STC,
de (Vdc) | (Vdc) v dg) " | (ADC) | (Adc) | (Adc) (Watts)

SPDGxxxA-N144RL10

SPDG575A | STC/Front 50.49 42.69 1500 13.47 14.35 17.79 575 Class Il
-N144RL10 | BNPI/Front 50.51 42.71 1500 14.93 15.91 - 638 Class I
SPDG580A | STC/Front 50.70 42.90 1500 13.52 14.40 17.86 580 Class I
-N144RL10 | BNPI/Front 50.72 42.92 1500 14.99 15.96 - 643 Class I
SPDG585A | STC/Front 50.91 43.11 1500 13.57 14.45 17.92 585 Class Il
-N144RL10 | BNPI/Front 50.93 43.13 1500 15.04 16.02 - 649 Class Il
SPDG590A | STC/Front 51.12 43.32 1500 13.62 14.50 17.98 590 Class Il
-N144RL10 | BNPI/Front 51.14 43.34 1500 15.10 16.07 - 654 Class Il
SPDG595A | STC/Front 51.33 43.53 1500 13.67 14.55 18.04 595 Class Il
-N144RL10 | BNPI/Front 51.35 43.55 1500 15.15 16.13 - 660 Class I
SPDG600A | STC/Front 51.54 43.74 1500 13.72 14.60 18.10 600 Class Il
-N144RL10 | BNPI/Front 51.56 43.76 1500 15.21 16.19 - 665 Class I
SPDG605A | STC/Front 51.74 43.94 1500 13.77 14.66 18.18 605 Class Il
-N144RL10 | BNPI/Front 51.76 43.96 1500 15.26 16.25 - 671 Class I
SPDG610A | STC/Front 51.94 44.14 1500 13.82 14.71 18.24 610 Class Il
-N144RL10 | BNPI/Front 51.96 44.16 1500 15.32 16.31 - 676 Class II
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Manufacturer’ s stated tolerance for model series, £ 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xslf[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si STC, at STC, V(})/Ita e at STC, STC, BSI, STC,
de (Vdc) | (Vdc) v dg) " | (ADC) | (Adc) | (Adc) (Watts)

SPDGxxxA-N132RL10

SPDG530A | STC/Front 46.39 39.16 1500 13.54 14.39 17.84 530 Class Il
-N132RL10 | BNPI/Front 46.41 39.18 1500 15.00 15.95 588 Class Il
SPDG535A | STC/Front 46.60 39.38 1500 13.59 14.45 17.92 535 Class Il
-N132RL10 | BNPI/Front 46.62 39.4 1500 15.06 16.02 593 Class Il
SPDG540A | STC/Front 46.80 39.60 1500 13.64 14.51 17.99 540 Class Il
-N132RL10 | BNPI/Front 46.82 39.62 1500 15.12 16.08 599 Class Il
SPDG545A | STC/Front 47.00 39.82 1500 13.69 14.56 18.05 545 Class Il
-N132RL10 | BNPI/Front 47.02 39.84 1500 15.17 16.14 604 Class Il
SPDG550A | STC/Front 47.21 40.03 1500 13.74 14.61 18.12 550 Class Il
-N132RL10 | BNPI/Front 47.23 40.05 1500 15.23 16.20 610 Class Il
SPDG555A | STC/Front 47.41 40.25 1500 13.79 14.67 18.19 555 Class Il
-N132RL10 | BNPI/Front 47.43 40.27 1500 15.28 16.26 615 Class Il
SPDG560A | STC/Front 47.62 40.47 1500 13.84 14.73 18.27 560 Class Il
-N132RL10 | BNPI/Front 47.64 40.49 1500 15.34 16.33 621 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, $Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xslf[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si STC, at STC, V(})/Ita e at STC, STC, BSI, STC,
de (Vdc) | (Vdc) v dg) " | (ADC) | (Adc) | (Adc) (Watts)

SPDGxxxA-N120RL10

SPDG480A | STC/Front 42.05 35.58 1500 13.50 14.38 17.83 480 Class Il
-N120RL10 | BNPI/Front 42.07 35.6 1500 14.95 15.94 532 Class Il
SPDG485A | STC/Front 42.27 35.79 1500 13.55 14.44 17.91 485 Class Il
-N120RL10 | BNPI/Front 42.29 35.81 1500 15.02 16.01 538 Class Il
SPDG490A | STC/Front 42.49 36.01 1500 13.61 14.50 17.98 490 Class Il
-N120RL10 | BNPI/Front 42.51 36.03 1500 15.08 16.07 543 Class Il
SPDG495A | STC/Front 42.70 36.22 1500 13.67 14.56 18.05 495 Class Il
-N120RL10 | BNPI/Front 42.72 36.24 1500 15.15 16.14 549 Class Il
SPDG500A | STC/Front 42.91 36.43 1500 13.73 14.62 18.13 500 Class Il
-N120RL10 | BNPI/Front 42.93 36.45 1500 15.21 16.21 555 Class Il
SPDG505A | STC/Front 43.12 36.64 1500 13.79 14.68 18.20 505 Class Il
-N120RL10 | BNPI/Front 43.14 36.66 1500 15.28 16.27 560 Class Il
SPDG510A | STC/Front 43.33 36.86 1500 13.84 14.74 18.28 510 Class Il
-N120RL10 | BNPI/Front 43.35 36.88 1500 15.34 16.34 566 Class II

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
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Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

Test Vocat | Vmmp MSa Xslf[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si | STC, | atSTC, Vgllta e at STC, | STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)

SPDGxxxA-N108RL10

SPDG430A | STC/Front 37.84 32.00 1500 13.44 14.32 17.76 430 Class I
-N108RL10 | BNPI/Front 37.86 32.02 1500 14.89 15.87 477 Class I
SPDG435A | STC/Front 38.06 32.21 1500 13.51 14.39 17.84 435 Class I
-N108RL10 | BNPI/Front 38.08 32.23 1500 14.97 15.95 482 Class I
SPDG440A | STC/Front 38.27 32.42 1500 13.58 14.46 17.93 440 Class I
-N108RL10 | BNPI/Front 38.29 32.44 1500 15.04 16.03 488 Class I
SPDG445A | STC/Front 38.46 32.63 1500 13.64 14.53 18.02 445 Class Il
-N108RL10 | BNPI/Front 38.48 32.65 1500 15.12 16.11 494 Class I
SPDG450A | STC/Front 38.65 32.84 1500 13.71 14.61 18.12 450 Class I
-N108RL10 | BNPI/Front 38.67 32.86 1500 15.19 16.19 499 Class I
SPDG455A | STC/Front 38.83 33.06 1500 13.76 14.68 18.20 455 Class Il
-N108RL10 | BNPI/Front 38.85 33.08 1500 15.25 16.27 505 Class I
SPDG460A | STC/Front 39.04 33.27 1500 13.83 14.75 18.29 460 Class I
-N108RL10 | BNPI/Front 39.06 33.29 1500 15.32 16.35 510 Class I

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; 1-0.05 for bifaciality
coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80

Test Vocat | Vmmp M; Xs'f[Te“rJnm Immp Isc at Iscat | Pmmp at T‘gg:'so
Model condictio/Si | STC, | atSTC, Vc})/lta e at STC, | STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxxA-N156R10
SPDG610A- | STC/Front 55.90 46.22 1500 13.2 13.76 17.06 610 Class I
N156R10 BNPI/Front 55.92 46.24 1500 14.63 15.25 - 676 Class I
SPDG615A- | STC/Front 56.00 46.32 1500 13.28 13.84 17.16 615 Class I
N156R10 BNPI/Front 56.02 46.34 1500 14.72 15.34 - 682 Class I
SPDG620A- | STC/Front 56.12 46.45 1500 13.35 13.91 17.25 620 Class I
N156R10 BNPI/Front 56.14 46.47 1500 14.80 15.42 - 688 Class Il
SPDG625A- | STC/Front 56.20 46.54 1500 13.43 13.99 17.35 625 Class I
N156R10 BNPI/Front 56.22 46.56 1500 14.89 15.51 - 693 Class Il
SPDG630A- | STC/Front 56.29 46.64 1500 13.51 14.07 17.45 630 Class I
N156R10 BNPI/Front 56.31 46.66 1500 14.97 15.60 - 699 Class Il
SPDG635A- | STC/Front 56.40 46.73 1500 13.59 14.14 17.53 635 Class I
N156R10 BNPI/Front 56.42 46.75 1500 15.06 15.68 - 704 Class Il
SPDG640A- | STC/Front 56.51 46.82 1500 13.67 14.21 17.62 640 Class I
N156R10 BNPI/Front 56.53 46.84 1500 15.15 15.75 - 710 Class II
SPDG645A- | STC/Front 56.62 46.91 1500 13.75 14.28 17.71 645 Class I
N156R10 BNPI/Front 56.64 46.93 1500 15.24 15.83 - 715 Class Il

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; -0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
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@isc=[Isc(back)]/[Isc(front)]= 0.80
Qvoc=[Voc(back)]/[Voc(front)]= 0.95
@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80

Test Vocat | Vmmp MSa Xslf[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si | STC, | atSTC, Vc))llta e at STC, | STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxxA-N144R10
SPDG565A- | STC/Front 51.70 42.78 1500 13.21 13.77 17.07 565 Class Il
N144R10 BNPI/Front 51.72 42.80 1500 14.64 15.27 - 627 Class I
SPDG570A- | STC/Front 51.82 42.89 1500 13.29 13.85 17.17 570 Class Il
N144R10 BNPI/Front 51.84 42.91 1500 14.73 15.35 - 632 Class I
SPDG575A- STC/Front 51.93 43.01 1500 13.37 13.93 17.27 575 Class I
N144R10 BNPI/Front 51.95 43.03 1500 14.82 15.44 - 638 Class I
SPDG580A- | STC/Front 52.06 43.13 1500 13.45 14.00 17.36 580 Class Il
N144R10 BNPI/Front 52.08 43.15 1500 14.91 15.52 - 643 Class I
SPDG585A- | STC/Front 52.17 43.27 1500 13.52 14.08 17.46 585 Class I
N144R10 BNPI/Front 52.19 43.29 1500 14.99 15.61 - 649 Class I
SPDG590A- | STC/Front 52.28 43.39 1500 13.60 14.16 17.56 590 Class Il
N144R10 BNPI/Front 52.3 43.41 1500 15.07 15.70 - 654 Class I
SPDG595A- | STC/Front 52.38 43.50 1500 13.68 14.24 17.66 595 Class Il
N144R10 BNPI/Front 52.40 43.52 1500 15.16 15.79 - 660 Class I

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; 1-0.05 for bifaciality
coefficient ¢ lsc, ®Voc, +0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xslf[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si | STC, | atSTC, Vgllta e at STC, | STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxxA-N132R10
SPDG520A- | STC/Front 47.46 39.25 1500 13.25 13.80 17.11 520 Class I
N132R10 BNPI/Front 47.48 39.27 1500 14.69 15.30 - 577 Class I
SPDG525A- | STC/Front 47.59 39.39 1500 13.33 13.88 17.21 525 Class Il
N132R10 BNPI/Front 47.61 39.41 1500 14.77 15.39 - 582 Class I
SPDG530A- | STC/Front 47.72 39.53 1500 13.41 13.96 17.31 530 Class Il
N132R10 BNPI/Front 47.74 39.55 1500 14.86 15.48 - 588 Class I
SPDG535A- | STC/Front 47.87 39.66 1500 13.49 14.03 17.40 535 Class I
N132R10 BNPI/Front 47.89 39.68 1500 14.95 15.55 - 593 Class I
SPDG540A- | STC/Front 48.01 39.80 1500 13.57 14.11 17.50 540 Class I
N132R10 BNPI/Front 48.03 39.82 1500 15.04 15.64 - 599 Class I
SPDG545A- | STC/Front 48.14 39.96 1500 13.64 14.19 17.60 545 Class I
N132R10 BNPI/Front 48.16 39.98 1500 15.12 15.73 - 604 Class I

Manufacturer’ s stated tolerance for model series, +-3% for Isc, Voc, Pmax and BSI; -0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95
Prmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
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Test Vocat | Vmmp M; Xs'f[Te“rJnm Immp Isc at Iscat | Pmmp at T‘gg:'so
Model condictio/Si | STC, at STC, Vglta e at STC, STC, BSI, STC,
de (V dc) (V dc) v d?:) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxxA-N120R10
SPDG470A- | STC/Front 43.00 35.56 1500 13.22 13.77 17.07 470 Class Il
N120R10 BNPI/Front 43.02 35.58 1500 14.65 15.26 - 521 Class Il
SPDG475A- | STC/Front 43.15 35.72 1500 13.30 13.85 17.17 475 Class I
N120R10 BNPI/Front 43.17 35.74 1500 14.74 15.35 - 527 Class Il
SPDG480A- | STC/Front 43.29 35.88 1500 13.38 13.94 17.29 480 Class I
N120R10 BNPI/Front 43.31 35.9 1500 14.83 15.45 - 532 Class Il
SPDG485A- | STC/Front 43.43 36.04 1500 13.46 14.02 17.38 485 Class I
N120R10 BNPI/Front 43.45 36.06 1500 14.92 15.54 - 538 Class I
SPDG490A- | STC/Front 4357 36.19 1500 13.54 14.09 17.47 490 Class Il
N120R10 BNPI/Front 43.59 36.21 1500 15.01 15.62 - 543 Class Il
SPDG495A- | STC/Front 43.72 36.35 1500 13.62 14.17 17.57 495 Class I
N120R10 BNPI/Front 43.74 36.37 1500 15.09 15.71 - 549 Class I
SPDG500A- | STC/Front 43.87 36.53 1500 13.69 14.25 17.67 500 Class Il
N120R10 BNPI/Front 43.89 36.55 1500 15.17 15.80 - 555 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)])/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xslf[glrjnm Immp Isc at Iscat | Pmmp at Zr%gc;’tlso
Model condictio/Si | STC, at STC, Vglta e at STC, STC, BSI, STC,
de (V dc) (V dc) v d?:) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxxA-N108R10
SPDG420A- | STC/Front 38.53 31.85 1500 13.19 13.74 17.04 420 Class Il
N108R10 BNPI/Front 38.55 31.87 1500 14.61 15.23 - 466 Class I
SPDG425A- | STC/Front 38.72 32.04 1500 13.27 13.82 17.14 425 Class I
N108R10 BNPI/Front 38.74 32.06 1500 14.70 15.32 - 471 Class I
SPDG430A- | STC/Front 38.90 32.22 1500 13.35 13.90 17.24 430 Class I
N108R10 BNPI/Front 38.92 32.24 1500 14.79 15.41 - 477 Class Il
SPDG435A- | STC/Front 39.09 32.41 1500 13.43 13.98 17.34 435 Class I
N108R10 BNPI/Front 39.11 32.43 1500 14.88 15.50 - 482 Class I
SPDG440A- | STC/Front 39.27 32.60 1500 13.50 14.05 17.42 440 Class Il
N108R10 BNPI/Front 39.29 32.62 1500 14.96 15.57 - 488 Class Il
SPDG445A- | STC/Front 39.45 32.79 1500 13.58 14.13 17.52 445 Class I
N108R10 BNPI/Front 39.47 32.81 1500 15.04 15.66 - 494 Class I
SPDG450A- | STC/Front 39.63 32.98 1500 13.65 14.21 17.62 450 Class Il
N108R10 BNPI/Front 39.65 33 1500 15.12 15.75 - 499 Class Il

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, ¢ Voc, 0.1 for bifaciality coefficient & Pmmp.

Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:

@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)])/[Voc(front)]= 0.95

@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
Test Vocat | Vmmp MSa Xslf[glrjnm Immp | lIscat | Iscat | Pmmp at Zr?:tgg'so
Model condictio/Si | STC, at STC, Vglta e at STC, STC, BSI, STC,
de (V dc) (V dc) v d?:) ’ (ADC) | (Adc) (A dc) (Watts)
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SPDGXxXA-N156M10
SPDG595A- | STC/Front | 5479 | 45.26 1500 1315 | 1392 | 17.26 595 Class Il
N156M10 | BNPIFront | 54.81 | 45.28 1500 1457 | 1543 i 660 Class Il
SPDG600A- | STC/Front | 5494 | 45.36 1500 1323 | 1398 | 17.34 600 Class Il
N156M10 | BNPIFront | 54.96 | 45.38 1500 14.66 | 15.50 i 665 Class Il
SPDGG05A- | STC/Front | 5509 | 45.46 1500 1331 | 1404 | 17.41 605 Class Il
N156M10 | BNPIFront | 5511 | 45.48 1500 1475 | 15.56 i 671 Class Il
SPDG610A- | STC/Front | 5524 | 45.56 1500 1339 | 1441 | 17.50 610 Class I
N156M10 | BNPIFront | 5526 | 45.58 1500 1484 | 1564 i 676 Class Il
SPDG615A- | STC/Front | 5539 | 45.66 1500 1347 | 1447 | 1757 615 Class Il
N156M10 | BNPIFront | 5541 | 45.68 1500 1493 | 15.71 i 682 Class Il
SPDG620A- | STC/Front | 5554 | 45.76 1500 13.55 | 14.24 | 17.66 620 Class I
N156M10 | BNPIFront | 5556 | 45.78 1500 15.02 | 15.79 i 688 Class Il
SPDG625A- | STC/Front | 5569 | 45.86 1500 1363 | 1431 | 17.74 625 Class Il
N156M10 | BNPIFront | 5571 | 45.88 1500 1511 | 15.86 i 693 Class Il
SPDG630A- | STC/Front | 5584 | 45.96 1500 1371 | 1438 | 17.83 630 Class Il
N156M10 | BNPIFront | 5586 | 45.98 1500 1520 | 15.94 i 699 Class Il
SPDG635A- | STC/Front | 5599 | 46.06 1500 1379 | 1445 | 17.92 635 Class I
N156M10 | BNPIFront | 56.01 | 46.08 1500 1528 | 16.02 i 704 Class I
SPDG640A- | STC/Front | 56.14 | 46.16 1500 1387 | 1452 | 18.00 640 Class I
N156M10 | BNPIFront | 56.16 | 46.18 1500 15.37 | 16.10 i 710 Class I
SPDG645- | STC/Front | 56.29 | 46.24 1500 13.95 | 1459 | 18.09 645 Class Il
N156M10 | BNPIFront | 5631 | 46.26 1500 1546 | 16.17 ] 715 Class I
SPDG650A- | STC/Front | 5643 | 46.33 1500 1403 | 1466 | 18.18 650 Class I
N156M10 | BNPIFront | 5645 | 46.35 1500 1555 | 16.25 i 721 Class Il
SPDG655- | STC/Front | 56.57 | 46.43 1500 1441 | 1473 | 1827 655 Class I
NTSOMIO | pNPUFront | 5659 | 46.45 1500 1564 | 16.33 726 Class Il

Manufacturer’ s stated tolerance for model series, +-3% for Isc, Voc, Pmax and BSI; -0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@pmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80
Maximum Pr i
Test Vocat | Vmmp ; stelrJn Immp Isc at Iscat | Pmmp at n %Ec;tso
Model condictio/Si | STC, at STC, Vcs)llta e at STC, STC, BSI, STC,
de (V dc) (V dc) v dg) ’ (ADC) | (Adc) (A dc) (Watts)
SPDGxxxA-N144M10
SPDG605- | STC/Front 52.1 43.33 1500 13.96 14.69 18.22 605 Ciass Il
N144M10 1 aNpiFront | 52.12 43.35 1500 15.48 16.28 - 671 Class Il
SPDG600A- | STC/Front 51.97 43.18 1500 13.90 14.62 18.13 600 Class Il
N144M10 | BNPIFront | 51.99 43.20 1500 15.40 16.21 - 665 Class Il
SPDG595- | STC/Front 51.84 43.03 1500 13.83 14.55 18.04 595 Class Il
N144MI0 1 BNPUFront | 5186 | 43.05 1500 1533 | 16.13 . 660 Class Il
SPDG590A- | STC/Front 51.7 42.87 1500 13.77 14.48 17.96 590 Class Il
N144M10 | BNPIFront | 51.72 42.89 1500 15.26 16.05 : 654 Class Il
SPDG585A- | STC/Front 51.58 42.72 1500 13.7 14.41 17.87 585 Class Il
N144M10 | BNPI/Front | 51.60 42.74 1500 15.18 15.97 : 649 Class Il
SPDG580A- | STC/Front 5143 42.56 1500 13.63 14.34 17.78 580 Class Il
N144M10 | BNPI/Front | 51.45 42.58 1500 15.11 15.90 : 643 Class Il
SPDG575A- |__STC/Front 51.28 42.41 1500 13.56 14.27 17.69 575 Class Il
N144M10 | BNPI/Front | 51.30 42.43 1500 15.03 15.82 - 638 Class Il
SPDG570A- | STC/Front 5113 42.26 1500 13.49 14.2 17.61 570 Class Il
N144M10 | BNPI/Front | 51.15 42.28 1500 14.95 15.74 - 632 Class Il
SPDG565A- |__STC/Front 50.98 42.13 1500 13.41 14.13 17.52 565 Class Il
N144M10 | BNPI/Front | 51.00 4215 1500 14.87 15.66 - 627 Class Il
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SPDG560A- STC/Front 50.84 41.99 1500 13.34 14.07 17.45 560 Class Il
N144M10 BNPI/Front 50.86 42.01 1500 14.78 15.60 - 621 Class Il
SPDG555A- STC/Front 50.70 41.86 1500 13.26 14.01 17.37 555 Class Il
N144M10 BNPI/Front 50.72 41.88 1500 14.70 15.53 - 615 Class Il
SPDG550A- STC/Front 50.56 41.73 1500 13.18 13.95 17.30 550 Class Il
N144M10 BNPI/Front 50.58 41.75 1500 14.61 15.46 - 610 Class Il
SPDG545A- STC/Front 50.42 41.60 1500 13.11 13.89 17.22 545 Class Il
N144M10 BNPI/Front 50.44 41.62 1500 14.52 15.40 - 604 Class Il

Manufacturer’ s stated tolerance for model series, +=3% for Isc, Voc, Pmax and BSI; 3-0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI=Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95
Qrmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

Maximu
Test Vocat | Vmmp | m Immp Isc at Iscat | Pmmp at Protectio
Model condictio/Si STC, at STC, | System at STC, STC, BSI, STC, n Class
de (V dc) (Vdc) | Voltage, | (ADC) | (Adc) (Adc) | (Watts)
(V dc)

SPDGxxxA-N132M10

SPDG555- | STC/Front 47.95 39.42 1500 14.08 14.72 18.25 555 Class Il
N132M10 | aNpiFront | 47.97 39.44 1500 15.61 16.32 - 615 Class |l
SPDG550A | STC/Front 47.80 39.30 1500 14.00 14.64 18.15 550 Class Il
N132M10 | BNPIFront | 47.82 39.32 1500 15.51 16.23 - 610 Class Il
SPDG545- | STC/Front 47.65 39.19 1500 13.91 14.56 18.05 545 Class Il
N132M10 1 aNpuFront | 47.67 39.21 1500 15.41 16.14 - 604 Class Il
SPDG540A | STC/Front 47.50 39.08 1500 13.82 14.48 17.96 540 Class Il
N132M10 | BNPIFront | 47.52 39.10 1500 15.32 16.05 - 599 Class Il
SPDG535A | STC/Front 47.35 38.97 1500 13.73 14.4 17.86 535 Class Il
N132M10 | BNPIFront | 47.37 38.99 1500 15.02 15.96 - 593 Class Il
SPDG530A | STC/Front 47.19 38.86 1500 13.64 14.32 17.76 530 Class Il
N132M10 | BNPIFront | 47.21 38.88 1500 15.12 15.87 - 588 Class Il
SPDG525A | STC/Front 47.03 38.75 1500 13.55 14.24 17.66 525 Class Il
-N132M10 | BNPI/Front | 47.05 38.77 1500 15.02 15.79 - 582 Class Il
SPDG520A | STC/Front 46.87 38.64 1500 13.46 14.16 17.56 520 Class Il
N132M10 | BNPI/Front | 46.89 38.66 1500 14.92 15.70 - 577 Class Il
SPDG515A | STC/Front 46.71 3855 1500 13.36 14.08 17.46 515 Class Il
-N132M10 | BNPIFront | 46.73 38.57 1500 14.81 15.61 - 571 Class Il
SPDG510A | STC/Front 46.53 38.45 1500 13.29 14.01 17.37 510 Class Il
-N132M10 | BNPI/Front | 46.55 38.47 1500 14.70 15.53 - 566 Class Il

Manufacturer’ s stated tolerance for model series, +-3% for Isc, Voc, Pmax and BSI; 3-0.05 for bifaciality
coefficient ¢ Isc, dVoc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95
Qrmmp=[Pmmp(back)]/[Pmmp(front)]= 0.80

Maximum Isc at Protectio

Test Vocat | Vmmp Svstem Immp Isc at BS| Pmmp at n Class
Model condition/S | STC, | atSTC, Vglta . atSTC, | STC, |y | STC,
ide (Vdo) |(Vdo) | dcg)’ | (ADC) | (Adc) (Watts)

SPDGxxxA-N120M10
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SPDG505- STC/Front 43.51 36.08 1500 14.00 14.74 18.28 505 Class I
N120M10 Ciass
BNPI/Front 43.53 36.10 1500 15.51 16.34 - 560 ass
SPDG500A- | STC/Front 43.36 35.94 1500 13.92 14.65 18.17 500 Class Il
N120M10 BNPI/Front 43.38 35.96 1500 15.42 16.24 - 555 Class I
SPDG495- STC/Front 43.21 35.8 1500 13.83 14.56 18.05 495 Class I
N120M10 Ciass
BNPI/Front 43.23 35.82 1500 15.33 16.14 - 549 ass
SPDG490A- | STC/Front 43.06 35.66 1500 13.75 14 .47 17.94 490 Class I
N120M10 BNPI/Front 43.08 35.68 1500 15.23 16.04 - 543 Class Il
SPDG485A- | STC/Front 42.94 35.52 1500 13.66 14.38 17.83 485 Class I
N120M10 BNPI/Front 42.96 35.54 1500 15.13 15.94 - 538 Class I
SPDG480A- | STC/Front 42.80 35.38 1500 13.57 14.29 17.72 480 Class I
N120M10 BNPI/Front 42.82 35.40 1500 15.04 15.84 - 532 Class I
SPDG475A- | STC/Front 42.66 35.24 1500 13.48 142 17.61 475 Class I
N120M10 BNPI/Front 42.68 35.26 1500 14.94 15.74 - 527 Class I
SPDG470A- | STC/Front 4252 35.11 1500 13.39 14.12 17.51 470 Class I
N120M10 BNPI/Front 4254 35.13 1500 14.84 15.65 - 521 Class I
SPDG465A- | STC/Front 42.38 34.99 1500 13.29 14.03 17.40 465 Class I
N120M10 BNPI/Front 42.40 35.01 1500 14.73 15.55 - 516 Class I
SPDG460A- | STC/Front 42.24 34.88 1500 13.19 13.94 17.29 460 Class I
N120M10 BNPI/Front 42.26 34.90 1500 14.62 15.45 - 510 Class I
SPDG455A- | STC/Front 42.10 34.76 1500 13.09 13.83 17.15 455 Class I
N120M10 BNPI/Front 42.12 34.78 1500 14.51 15.33 - 505 Class I

Manufacturer’ s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

Qvoc=[Voc(back)]/[Voc(front)]= 0.95

@rmmp=[Pmmp(back))/[Pmmp(front)]= 0.80

Maximum Pr i
Test Vocat | Vmmp S astenl: Immp Isc at Iscat | Pmmp at c;t:ct
Model condition/Si | STC, | at STC, Vzlta o at STC, STC, BSI, STC, Class
de (Vdo) |(Vde) | g™ |(ADC) |(Ade) | (Adc) | (Watts)

SPDGXA-N108M10

SPDG455- | STC/Front | 3886 | 3257 1500 13.97 14.73 18.27 455 Class i
NTOSMIO | oNPUFront | 3888 | 3259 1500 15.48 16.33 - 505 Class Il
SPDG450A | STC/Front | 38.75 | 3241 1500 13.89 14.63 18.14 450 Class
-N108M10 | BNPIFront | 38.77 | 3243 1500 15.39 16.22 - 499 Class I
SPDG445- | STC/Front | 3864 | 3225 1500 13.8 14.53 18.02 445 Class |
NTOSMIO | pNPUFront | 3866 | 3227 1500 15.29 16.11 : 494 Class Il
SPDG440A | STC/Front | 3853 | 32.09 1500 1372 14.43 17.89 440 Class
-N108V10 | BNPI/Front | 38556 | 32.11 1500 15.20 15.99 - 488 Class |
SPDG435A | STC/Front | 38.43 | 31.94 1500 13.62 14.34 17.78 435 Class
-N108VM10 | BNPIFront | 3845 | 31.96 1500 15.09 15.89 - 482 Class |
SPDG430A | STC/Front | 38.34 | 31.79 1500 1353 14.25 17.67 430 Class
-N108M10 | BNPI/Front | 38.36 | 31.81 1500 14.99 15.80 - 477 Class |
SPDG425A | STC/Front | 3824 | 31.64 1500 13.44 14.16 17.56 425 Class
-N108M10 | BNPIFront | 3826 | 31.66 1500 14.89 15.70 - 471 Class I
SPDG420A | STC/Front | 38.13 | 31.49 1500 13.34 14.07 17.45 420 Class
-N108M10 | BNPIFront | 3815 | 3151 1500 14.78 15.60 - 466 Class I
SPDG415A | _STC/Front | 38.04 | 31.37 1500 13.23 13.96 17.31 415 Class
-N108M10 | BNPIFront | 38.06 | 31.39 1500 14.66 15.47 - 460 Class I
SPDG410A | STC/Front | 37.94 | 3125 1500 13.12 13.85 1717 410 Class I
-N108M10 | BNPIFront | 37.96 | 3127 1500 14.54 15.35 - 455 Class i
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Manufacturer’ s stated tolerance for model series, £3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.80

@voc=[Voc(back)]/[Voc(front)]= 0.95
QOpmmp=[Pmmp(back))/[Pmmp(front)]= 0.80

Maximum

Immp

Test Vocat | Vmmp System at Isc at Isc at Pmmp Protection
Model N STC, at STC, STC, BSI, at STC,
condictio/Side (V do) (V dc) Voltage, STC, (A dc) (Adc) | (Watts) Class
(V dc) (ADC)
SPDGxxxA-132M12
SPDG635A- STC/Front 44.64 36.75 1500 17.28 18.32 22.17 635 Class Il
132M12 BNPI/Front 4466 36.77 1500 18.91 20.05 - 695 Class Il
SPDG640A- STC/Front 44.85 36.97 1500 17.31 18.36 22.22 640 Class Il
132M12 BNPI/Front 44 .87 36.99 1500 18.95 20.10 - 701 Class Il
SPDG645A- STC/Front 45.06 37.18 1500 17.35 18.40 22.26 645 Class Il
132M12 BNPI/Front 45.08 37.2 1500 18.99 20.14 - 706 Class Il
SPDG650A- STC/Front 45.27 37.38 1500 17.39 18.44 22.31 650 Class Il
132M12 BNPI/Front 45.29 374 1500 19.03 20.18 - 712 Class Il
SPDG655A- STC/Front 45.48 37.58 1500 17.43 18.48 22.36 655 Class Il
132M12 BNPI/Front 455 37.6 1500 19.08 20.23 - 717 Class Il
SPDG660A- STC/Front 45.69 37.79 1500 17.47 18.52 22.41 660 Class Il
132M12 BNPI/Front 45.71 37.81 1500 19.11 20.27 - 723 Class Il
SPDG665A- STC/Front 45.91 38.01 1500 17.50 18.56 22.46 665 Class Il
132M12 BNPI/Front 45.93 38.03 1500 19.15 20.31 - 728 Class Il
SPDG670A- STC/Front 46.13 38.22 1500 17.53 18.60 22.51 670 Class Il
132M12 BNPI/Front 46.15 38.24 1500 19.19 20.36 - 734 Class Il
SPDG675A- STC/Front 46.34 38.44 1500 17.56 18.64 22.55 675 Class I
132M12 BNPI/Front 46.36 38.46 1500 19.22 20.40 - 739 Class Il

Manufacturer’s stated tolerance for model series, = 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient ¢ Isc, ®Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 35A
Isc@BSI= Isc* (1+30%*@isc)
Bifaciality Coefficient:
@isc=[lsc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.70

Test Vocat | Vmmp I\S/I;Sﬁ'én;m Iman Isc at Isc at Pmmp Protection
Model e e STC, at STC, STC, BSI, at STC,
condictio/Side (V do) (V dc) Voltage, STC, (A dc) (Adc) | (Watts) Class
(V dc) (ADC)
SPDGxxxA-120M12
SPDG580A- STC/Front 40.70 33.60 1500 17.27 18.32 22.17 580 Class I
120M12 BNPI/Front 40.72 33.62 1500 18.89 20.05 - 635 Class Il
SPDG585A- STC/Front 40.90 33.80 1500 17.31 18.37 22.23 585 Class Il
120M12 BNPI/Front 40.92 33.82 1500 18.94 20.11 - 641 Class Il
SPDG590A- STC/Front 41.10 34.00 1500 17.35 18.42 22.29 590 Class Il
120M12 BNPI/Front 41.12 34.02 1500 18.99 20.16 - 646 Class II
SPDG595A- STC/Front 41.30 34.20 1500 17.40 18.47 22.35 595 Class I
120M12 BNPI/Front 41.32 34.22 1500 19.04 20.21 - 652 Class Il
SPDG600A- STC/Front 41.50 34.40 1500 17.45 18.52 22.41 600 Class Il
120M12 BNPI/Front 41.52 34.42 1500 19.09 20.27 - 657 Class Il
SPDG605A- STC/Front 41.70 34.60 1500 17.49 18.57 22.47 605 Class Il
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120M12 BNPI/Front 41.72 34.62 1500 19.14 20.32 - 662 Class Il
SPDG610A- STC/Front 41.90 34.80 1500 17.53 18.62 22.53 610 Class Il
120M12 BNPI/Front 41.92 34.82 1500 19.18 20.38 - 668 Class Il

Manufacturer’s stated tolerance for model series, 3% for Isc, Voc, Pmax and BSI; £0.05 for bifaciality
coefficient dlsc, dVoc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 35A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
@prmmp=[Pmmp(back)]/[Pmmp(front)]= 0.70

Maximum

Test Voc at | Vmmp Svstem Immp | Iscat | Iscat | Pmmp Protection
Model condictio/Sid STC, | atSTC, Vzlta e at STC, | STC, BSI, | atSTC, cl
e (Vdo) |(Vde) | dc? * | (ADC) | (Adc) | (Adc) | (Watts) ass
SPDGxxxA-110M12
SPDG530A- STC/Front 37.09 30.80 1500 17.22 18.32 | 2217 530 Class Il
110M12 BNPI/Front 37.11 30.82 1500 18.83 20.05 - 580 Class Il
SPDG535A- STC/Front 37.29 30.99 1500 17.27 18.37 | 2223 535 Class Il
110M12 BNPI/Front 37.31 31.01 1500 18.89 20.10 - 586 Class Il
SPDG540A- STC/Front 37.49 31.19 1500 17.32 18.42 | 22.29 540 Class Il
110M12 BNPI/Front 37.51 31.21 1500 18.95 20.16 - 591 Class Il
SPDG545A- STC/Front 37.69 31.39 1500 17.36 18.47 | 22.35 545 Class Il
110M12 BNPI/Front 37.71 31.41 1500 19.00 20.21 - 597 Class Il
SPDG550A- STC/Front 37.89 31.59 1500 17.41 18.52 | 22.41 550 Class Il
110M12 BNPI/Front 37.91 31.61 1500 19.05 20.27 - 602 Class Il
SPDG555A- STC/Front 38.09 31.79 1500 17.46 18.57 | 2247 555 Class Il
110M12 BNPI/Front 38.11 31.81 1500 19.10 20.32 - 608 Class Il
SPDG560A- STC/Front 38.29 31.99 1500 17.51 18.62 | 22.53 560 Class Il
110M12 BNPI/Front 38.31 32.01 1500 19.16 20.38 - 613 Class Il

Manufacturer’s stated tolerance for model series, ==3% for Isc, Voc, Pmax and BSI; +0.05 for bifaciality
coefficient ¢ Isc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 35A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
front)]= 0.70

@rmmp=[Pmmp(back)]/[Pmmp

Maximum
Test Voc at | Vmmp Svstem Immp Iscat | Iscat | Pmmp Protection
Model condition/Sid STC, | at STC, Vglta o at STC, | STC, BSI, | atSTC, Class
e (Vdc) | (Vdc) v dc? ’ (ADC) | (Adc) | (Adc) | (Watts)
SPDGxxxA-144M10
SPDG520A- STC/Front 48.94 41.02 1500 12.68 13.53 | 16.37 520 Class Il
144M10 BNPI/Front 48.96 41.04 1500 13.87 14.81 - 569 Class I
SPDG525A- STC/Front 4911 41.21 1500 12.74 13.61 16.47 525 Class Il
144M10 BNPI/Front 49.13 41.23 1500 13.94 14.90 - 575 Class Il
SPDG530A- STC/Front 49.26 41.39 1500 12.81 13.69 16.56 530 Class I
144M10 BNPI/Front 49.28 41.41 1500 14.01 14.98 - 580 Class Il
SPDG535A- STC/Front 49.42 41.54 1500 12.88 13.76 16.65 535 Class Il
144M10 BNPI/Front 49.44 41.56 1500 14.10 15.06 - 586 Class II
SPDG540A- STC/Front 49.58 41.69 1500 12.96 13.84 16.75 540 Class Il
144M10 BNPI/Front 49.6 41.71 1500 14.18 15.15 - 591 Class Il
SPDG545A- STC/Front 49.74 41.83 1500 13.03 13.92 16.84 545 Class Il
144M10 BNPI/Front 49.76 41.85 1500 14.26 15.24 - 597 Class Il
SPDG550A- STC/Front 49.90 41.96 1500 13.11 14.00 16.94 550 Class Il
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144M10 BNPI/Front 49.92 41.98 1500 14.35 15.32 - 602 Class Il
SPDG555A- STC/Front 50.06 42.09 1500 13.19 14.08 17.04 555 Class Il
144M10 BNPI/Front 50.08 42.11 1500 14.43 15.41 - 608 Class Il
SPDG560A- STC/Front 50.22 42.23 1500 13.27 14.16 17.13 560 Class Il
144M10 BNPI/Front 50.24 42.25 1500 14.51 15.50 - 613 Class Il
SPDG565A- STC/Front 50.38 42.36 1500 13.34 14.24 17.23 565 Class Il
144M10 BNPI/Front 50.4 42.38 1500 14.60 15.59 - 619 Class Il

Manufacturer’s stated tolerance for model series, £+ 3% for Isc, Voc, Pmax and BSI; =0.05 for bifaciality
coefficient ¢ Isc, $Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
front)]= 0.70

@rmmp=[Pmmp(back)}/[Pmmp

Maximum

Test Voc at | Vmmp Svstem Immp Iscat | Iscat | Pmmp Protection
Model condition/Sid STC, | at STC, Vglta e at STC, | STC, BSI, | atSTC, Class
e (V dc) (V dc) v dc? ’ (ADC) | (Adc) | (Adc) | (Watts)
SPDGxxxA-120M10

SPDG435A- STC/Front 40.80 34.07 1500 12.77 13.55 16.40 435 Class Il
120M10 BNPI/Front 40.82 34.09 1500 13.97 14.83 - 476 Class Il
SPDG440A- STC/Front 41.10 34.32 1500 12.83 13.60 16.46 440 Class I
120M10 BNPI/Front 4112 34.34 1500 14.03 14.88 - 482 Class I
SPDG445A- STC/Front 41.30 34.56 1500 12.88 13.65 16.52 445 Class Il
120M10 BNPI/Front 41.32 34.58 1500 14.09 14.94 - 487 Class I
SPDG450A- STC/Front 41.50 34.81 1500 12.93 13.70 16.58 450 Class I
120M10 BNPI/Front 41.52 34.83 1500 14.15 14.99 - 493 Class Il
SPDG455A- STC/Front 41.70 35.06 1500 12.98 13.75 16.64 455 Class Il
120M10 BNPI/Front 41.72 35.08 1500 14.20 15.05 - 498 Class I
SPDG460A- STC/Front 41.90 35.31 1500 13.03 13.80 16.70 460 Class I
120M10 BNPI/Front 41.92 35.33 1500 14.26 15.10 - 504 Class I
SPDG465A- STC/Front 42.10 35.56 1500 13.08 13.85 16.76 465 Class I
120M10 BNPI/Front 4212 35.58 1500 14.31 15.16 - 509 Class I
SPDG470A- STC/Front 42.30 35.81 1500 13.13 13.90 16.82 470 Class Il
120M10 BNPI/Front 42.32 35.83 1500 14.36 15.21 - 515 Class I

Manufacturer’'s stated tolerance for model series, = 3% for Isc, Voc, Pmax and BSI; 2-0.05 for bifaciality
coefficient ¢ Isc, Voc, £0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A

Isc@BSI=Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
front)]= 0.70

@rmmp=[Pmmp(back)}/[Pmmp

Test Voc at | Vmmp glas)f['énn?m Immp Iscat | Iscat | Pmmp Protection
Model condition/Sid STC, | at STC, VZIta o at STC, | STC, BSI, | at STC, Class
e (Vdc) | (Vdc) v dc? ’ (ADC) | (Adc) | (Adc) | (Watts)
SPDGxxxA-108M10
SPDG390A- STC/Front 36.53 30.41 1500 12.83 13.62 16.48 390 Class I
108M10 BNPI/Front 36.55 30.43 1500 14.03 14.91 - 427 Class I
SPDG395A- STC/Front 36.73 30.62 1500 12.90 13.69 16.56 395 Class Il
108M10 BNPI/Front 36.75 30.64 1500 14.12 14.98 - 433 Class I
SPDG400A- STC/Front 36.93 30.83 1500 12.98 13.76 16.65 400 Class Il
108M10 BNPI/Front 36.95 30.85 1500 14.20 15.06 - 438 Class I
SPDG405A- STC/Front 37.13 31.04 1500 13.05 13.83 16.73 405 Class Il
108M10 BNPI/Front 37.15 31.06 1500 14.28 15.14 - 443 Class I
SPDG410A- STC/Front 37.33 31.25 1500 13.12 13.90 16.82 410 Class Il
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108M10 BNPI/Front 37.35 31.27 1500 14.36 15.21 - 449 Class Il
SPDG415A- STC/Front 37.53 31.47 1500 13.19 13.97 16.90 415 Class Il
108M10 BNPI/Front 37.55 31.49 1500 14.43 15.29 - 454 Class Il
SPDG420A- STC/Front 37.73 31.69 1500 13.26 14.04 16.99 420 Class Il
108M10 BNPI/Front 37.75 31.71 1500 14.50 15.37 - 460 Class Il

Manufacturer’s stated tolerance for model series, £+ 3% for Isc, Voc, Pmax and BSI; =0.05 for bifaciality
coefficient ¢ lsc, ®Voc, 0.1 for bifaciality coefficient & Pmmp.
Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
front)]= 0.70

@rmmp=[Pmmp(back)}/[Pmmp

Maximum
Test Voc at | Vmmp S astenl: Immp Iscat | Iscat | Pmmp Protection
Model condition/Sid STC, | at STC, V)(;Ita o at STC, | STC, BSI, | at STC, Class
e (Vdc) | (Vdc) v dc? ’ (ADC) | (Adc) | (Adc) | (Watts)
SPDGxxxA-132M10

SPDG480A- STC/Front 44 .97 37.81 1500 12.70 13.58 16.43 480 Class I
132M10 BNPI/Front 44.99 37.83 1500 13.89 14.86 - 526 Class I
SPDG485A- STC/Front 45.12 37.96 1500 12.78 13.68 16.55 485 Class Il
132M10 BNPI/Front 45.14 37.98 1500 13.98 14.97 - 531 Class I
SPDG490A- STC/Front 4527 38.11 1500 12.86 13.76 16.65 490 Class I
132M10 BNPI/Front 45.29 38.13 1500 14.07 15.06 - 537 Class I
SPDG495A- STC/Front 45.42 38.26 1500 12.94 13.83 16.73 495 Class I
132M10 BNPI/Front 45.44 38.28 1500 14.16 15.14 - 542 Class I
SPDG500A- STC/Front 45.57 38.41 1500 13.02 13.90 16.82 500 Class Il
132M10 BNPI/Front 45.59 38.43 1500 14.25 15.21 - 548 Class I
SPDG505A- STC/Front 45.72 38.56 1500 13.10 13.96 16.89 505 Class Il
132M10 BNPI/Front 45.74 38.58 1500 14.33 15.28 - 553 Class Il
SPDG510A- STC/Front 45.87 38.71 1500 13.18 14.02 16.96 510 Class Il
132M10 BNPI/Front 45.89 38.73 1500 14.42 15.35 - 558 Class Il
SPDG515A- STC/Front 46.02 38.86 1500 13.26 14.08 17.04 515 Class I
132M10 BNPI/Front 46.04 38.88 1500 14.50 15.41 - 564 Class Il

Manufacturer’s stated tolerance for model series, = 3% for Isc, Voc, Pmax and BSI; 3-0.05 for bifaciality
coefficient ¢ Isc, Voc, 0.1 for bifaciality coefficient ® Pmmp.
Max.series overcurrent protective device rating: 30A

Isc@BSI= Isc* (1+30%*@isc)

Bifaciality Coefficient:
@isc=[Isc(back)]/[Isc(front)]= 0.70

@voc=[Voc(back)]/[Voc(front)]= 0.95
@rmmp=[Pmmp(back)]/[Pmmp(front)]= 0.70
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4. UNPACKING SAFETY a4

(1) At time of receipt, verify that the product delivered is in fact the product ordered the product name,
subname, and serial number of each laminate are clearly marked on the outside of each packing box.

BT, BN B B SR AT A ™ i, JRAEREA B K S i R bR WA R 0 i A BR . TR
AMFH 5

PACKING LIST
Product name | s > MODEL 320M-60D
N.W: 540KG COLOR: White/White
G.W: 585KG QTY: 30PCS
SIZE: 1650°992°35mm CELL:
PALLET NO: 1] LN L E— Pallet Number
+ (O | = | OIWONE | = | O
TR = | I
a | ORI | o | TN | == | R
o | IR | x| USR] = | R
< | TN | e [ TRGNNN | == TN el
. » o | INNImIN —
s s | NN | = [ DN | < L H
T TR TR
Serial number [+ By | INNMWNE | =0 | WM | so | WUINMMI

(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.

FEP AR, FEIEER PRk, UMM AR & 52l AR e 1 dh, R B 4L A T R = R AR URY
TR T AL IR LR B3 475 3

(3) For a windy site, it is necessary to pay special attention to safety. Especially, it is not recommended to

transport orunpacking the modules in high wind conditions. The unpacked modules must be tied down to avoid
any unwanted movement.

AN T, &EENEIIA N Z A EH, Rl sm XA, W A @ AR X R A 58 T i &
PRENALAE . D2 PR R AL 5 2RI 24 17 3 U 2 R

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

VRV b T 75 2 ORUE G FE R W 7K P AR e B CE,  JBE S (5]
(5) Wear protective gloves during unpacking to avoid hand injury and fingerprints on the glass surface.
PRary, EMERST R TFE GBS T200, RN R SRR E T TR0,

(6) Each module shall be handled by two persons. It is forbidden to pull the wires or junction boxes
andframe of the modules to carry the module.

BEHM R 2 N0, AN, SRibd ks & M auRE.

(7) Do NOT use a knife to cut the zip-ties, but use wire cutting pliers.
THZIMER/NTIOIEIFLAT, TR BT 24 .

(8) Do NOT place modules directly on top of each other.

ANEER AN BRI .
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5. INSTALLATION #Z23%

5.1. INSTALLATION SAFETY Z23%4

(1) Zhejiang Sunpro Modules can be mounted in landscape or portrait orientation, the impact of dirtshading
the solar cells can be minimized by orienting the product in landscape.

AL 19 1 e AR LA T DU 17 B 17 2228, SRR 17 22 PR 7 3 mT LABE A 26 A B e P AR FRDEE Y e 52 i e /Mo

Correct Installation mode in the long side for 60-cell/66-cell/72-cell/78-cell/120-cell/132-cell/144-cell/156-cell framed module

Portrait g le ndscape
I.II--
_EEEEEN L == =
EEEEEN-EEEEEE" l! s
| H
[
| IIII--lll.
B EEEEE
o - ..I.I
- II
| . |
== III
..IIIlI
Wrong Installation mode in the long side for 60-cell/66-cell/72-cell/78-cell/120-cell/132-cell/144-cell/156-cell framed module
Landscape
“nn | . " HEEEEEE
[ I--II

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

TR A EE I E. AL TR, 2. A5 TE. ZemMEei GRRIED

(3) Make sure flammable gasses are not generated or present near the installation site.
THH R LR R TE, AL BFE AL LA A A

(4) Do not install modules under rain, snow or windy conditions. Place disassembled PV modules correctly.
WZME TR FEECRREIEO T 234 0F, IR oivaatdtir 252 E.

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

AL E AR . BRI JE L Rl e, R mITE GRS A TR v, DAl e XU . an e R
1 B A 28 o R N 2 222, B TR T e,

(6) 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.

TENCAR N 2RI LRIAIR], DA AT A4 R R ik 5 733, A BIR TG k.
(7 ) Do not touch the junction box and the end of the interconnect cables (connectors) with bare

handsduring installation or under sunlight, regardless if the PV module is connected to or disconnectedfrom the
system.

AEAMABAERIDCR RS, AR BE A IR AL LR, 5 A ZR TR L g s o
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Bk

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

e i, TRt ofF RheEE Bl aks.

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

ANEEAE A 1) IE TR B8 T80 S ) R e B AT R, IR RE S A R P B O T I R AR

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

RS BN B B, 1 ORI B BB R B TR

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

8 BILAMAR BB, 1 ORI B BB R A TR

(12) 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.

BROR T R, AR 2 () S% MR . AT A8 BRAT AT A SR I, TS B0 R AN E ik v 65 S

(13> Do not damage the back glass of PV modules when fastening the PV modules to a support with bolts.
FEIE I IR AR G AR ZE A S ] 38 S 28 B, AN BRI G AR AT 0 T 3

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

ANEAE BT IIAE_ EREAT R L, AT RE 2 5| AT HE Tk DA S AR R

(15) Do not damage the surrounding PV modules or mounting structure when replacing a PV module.
SEHOGARANTIN, ASEERIR A B OGR4 B R 45

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

SRS/ VA 1 D o Nl R = 7 R P O R g

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

TGN SRR, DA S LA 2 290 D08 I mid o
( 18 ) When installing modules on roof mounted structures, please try to follow the “from top to

bottom”and/or “from left to right” principle, and don’t step on the module. This will damage the module andwould
be dangerous for personal safety.

X BIPVEGR 2R R TR 451, 15 s A _E 3R R el A Ze BI04 22 a0, 35 AN Z2k 2041 B 2%,
UM ISRE S BR AL, Bt N B 2 4i pE Ko

(19) The design loading of modules have been evaluated by IEC according to IEC61730 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¥E IEC61730,IEC A X HAFHEAT T it 8 vEAL, 224 R E1.56%: HUMUKEEGR T I 22230578, Rigg
TG AT W0 W PT R S BUKSZ S5 RN B AR A o R G0 %22 N B b 25U O BT A58 FH 1) 2 36 77 V04 5 3K 8 SR AT A
VAR

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

FATE VAR IR AP FRGe 45 - LA 1E 2R 5 35 (] 40 7 it )

(21) Sunpro power modules are certified to be installed and operated in safety level Il at voltages lower
than 1500Vdc.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.
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Sunpro Power A4 MIE, il 7E{K T 1500Vde [ HL T R 223 FEAE 22 2 g0 . 7R AT AT B8 A AN R i s e K

R, JF HBEE A REREm, & T8ERE, TARET 25°C, WAERIT PV RGN & EH B,

"A photovoltaic module is likely to experience conditions that produce higher current and/or voltage than
reported at standard test conditions. Factors to consider include module temperature and front side irradiance (and,
for bifacial modules, ground or roof albedo, row spacing, and installation height). Accordingly, the values of VOC and
ISC (or for bifacial modules, ISC-aBSI) marked on this PV module should be multiplied by a factor of 1,25 when
determining voltage and current ratings for components connected to the PV output." "The safety factor of 1,25 given
for the minimum voltage rating of the components in the example statement above may be modified during the
design of a system according to the minimum temperature of the location of the installation and the temperature
coefficient for VOC. The safety factor of 1,25 given for conductor current ratings values for ISC (or for bifacial
modules, ISC-aBSI) may be adjusted based on the maximum values of irradiance incident on the front side of the
module (and the rear side for bifacial modules). To this purpose, a full simulation for the specific location and module
orientation (and for bifacial modules, ground albedo, row spacing and installation height) is required. Further
guidance for the choice of a safety factor other than 1,25 is given in IEC 62548."

(22) “JeARALPEA T AL S0 22 B TARAENIR S P F D LA S PR R (L 0 0% PR D
MR FEA E TR O T XA, B FHH B R T S 2 ATREE DL ke ) o Bk, fEfEiE
FER6AR S A AL 1 H AT R AU BN, HOBARZAAE EARTER VOC HTISC G T X4, &4 1ISC-aBSh
BN L 1.25 H R " Bk s Rk o o6 T LA B e He A€ AE 1 22 42 R4 1.25 AT E R GBI R il 2
Hh 55 AR FE AT VOC 1R E 2B T X T I1ISC (sl T WU, 1845 1ISC-aBSD (1548 H it 4 18 1)
LA FRH .25 AARSR AL IR OM TR, EA D Pl fm e B i KE AT RS . R E R, R
Bt BARAL B A A O T XU A8 75 iE b S 2 AT BRI 2238 ) #HT 58 B4, IEC 62548
e T IR FERR 1.25 A A 24 R B — DR S .

(23) Do not install modules in a location where they will be immersed in or continually exposed to water.
TH V)W AT 22 e 2R N B8 2 e T K AL
5.2. ENVIRONMENT CONDITIONS AND SITE SELECTION ¥ 3E 54 5 Z2 3 Hhht- 2 F%
Zhejiang Sunpro module should be installed in the following environmental conditions.
& T i R BH BE G AR L 22 28 A B A% AR T T

Table 5-1 operation condition

R5-1 HAFBRAIER TIES R

NO Environmental conditions Range
Fs HB& A RNz
Recommended Working temperature
1 ) . -40°C ~ +70°C
HEELFRREE
Storage temperature
3 " -20°C ~ +50°C
FERE
Humidity
4 . <85RH%
E

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.

vt Z TAEREIR N 2 B i P8 B i AR RIE . K BH e S IR 4 A BT R AR 52 LR A8 A A2 Hh 2 3%
JTRCREER, MU EUE J1: 1R /1283600 (FT) /1600 (J5) , Z4R#EN1.5.
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
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installer must ensure that the installation methods used meet these requirements and any local codes and
regulations.

R

BUbAR BT B FH ) 226070, WERAEIEA T Y], At SEURZ ZMXEGE K AR. R4
LN G0 Z5U R BT A FH ) 22 20 T A% 3K e SR DA SAE AT 24 R AR 7

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

R R AT RE UK BUR FE My GRE: >85RH %) i FYGAR AL, 11 5 M v i 18 (0 BR S2 Rk [ BA
P A E Al i 22 T, B E A2 15 T L

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.

MM R S I, R TR R S AT IR . DGR FoVE RS W B KR 9 20000K .

For most places, Zhejiang Sunpro PV modules should be installed where the sunlight can be
maximallyacquired throughout the year.In the Northern Hemisphere, the PV modules should typically face south,
and in the SouthernHemisphere, the PV modules should typically face north.

XK Z BT, WL G 1 K BH BE G AR A L1248 2 B AE 4 A R e K PR 12 32 BH O U i 3t U7 o 7E B3R
23, MR ITEITE, fER RS, AfEdrEdt.

When selecting the installation location, avoid areas with trees, buildings, or obstacles because theseobjects
will form shadows on solar PV modules, especially when the sun is at the lowest position onthe horizon in winter.
The shadow will cause the loss of the output power of the solar photovoltaicsystem. Although the bypass diode
installed in the PV module can reduce this loss tosome extent, do not ignore the shadow factor.

R B, BRI, BB R A X, RO Sk 2 R OK FH B G AR AT ETE R 52,
TEHRAEL T RBHOGAL T 1~ 48 E BRI A BN . BASE 21 R BHBE AR R G t DR a2k, R RBHBESGAR
AFREA 55 8% A8 W] DL — 58 IR A XAk, WA 2RI R & .

Position the modules to minimize the chances of shading at all times of the day. Try to install modules in a
location where there is rare shading throughout the year.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 > FLAE — R AR AT (8] BGEDG AT Re . R A 223 — Erp S I FH A
10 AT LU I A OR B AS A0RT DK B i FL T R 471 2 T ) B K T B 40 v 52 ) =5 K /M BRI

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'srecommended to install the
modules with the anti-salt function, when the distance is between 100m and 1km. So stainless steel or aluminum
materials must be used to contact the PV modules, and the installation position must be processed with anti-
corrosion treatment.

AT AFIR AL K b B T 7K (SE 7K BRER K ) I B b (B a0 s R IRAESE ). WRAAEE T 30 55 (BN e 30 55
BCE OB KL EE) M, AR . M EE SN T 100m, AW BT HEERAE
100m~1kmZ [Ai}, W3 BAR 5 DRe A DAUK A FANECE SE A B SOGRA R 4fn,  IF B2 3¢
B ST 5 T A

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
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like design of windbreaks in strong wind area.

AR TG 00 ) R PR, SR FH 5 ) OR AP i DR LA 22 2 ) A mT BE A 22 4, s KUK I, ) L 5 A B X
it an T B7 KUK o
According to the surrounding environment of the project, use the appropriate protective measures to ensure

the safety of the module installation and reliable. For example, it needs to have around the windproof measures
like design of windbreaks in strong wind area.

AR TG 00 ) R PR, SR FH 5 ) OR AP i i DR 2L A 22 2 ) A mT BE A 22 4, s KUK I, ) L 7 2 7 X
5t AL T 7 R o

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

ARG R EA PR IIRE, fRAl R R T, e R INE A

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.

AE R T b2 KB REALAE I, R T b B A7 — SR G T S B KA RE, I ELORAE S 7 1A 22 2%
T2 18] 78 73 AR R, B4 J T AN K BH RERE 51 (A A0 Zx 2 T8 B Y 22 4 1R AR X3k o

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

IR BB AE T b, AL 2 N S AT, Bl 2 b /i ZE ) B A

“the Modules passed UL 790 class C fire tests, the slope of tested module is 5 inches (127 mm) to the
horizontal foot (0.3m), which is the most severe condition for roof-top installations, the roof must be covered
with at least one layer of fireproof material suitable for the fireproof class of the PV modules.

Please use appropriate module components to comply with local laws and regulations, as well as the
building fire safety requirements before installation, such as fuses, circuit breakers and grounding
connectors, etc...”

KA T UL 790 2053 C 1B KK, MRKALPFI3 RN 6 g (127 22K /PR E (0.3 k)
o R T2 B 8 2, R T 20 38 A0 J8 o — SR il S Y AR AL B K S B K AR o
FEZIERT, V8 AT & iR A DL SR S B 22 4 ZOR G A, GIantRRGZZ . BT a A i 12 25
faray

Sunpro Power 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.

Sunpro Power ZH 4 R] LI [m) FTN ) 22, E 2 i 2 1 i 7= it mT DA i oK PR 8t il 2> K 24 S i K BH s Rtk 1)

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

B G 5 ] 4 3 ZERLHAE 2R HE /K FL I 22235 7 2
5.3. TILT ANGLE OF INSTALLATION YefRA L3 M

The installation of solar PV module string should be in the same orientation and the same installationangle.
Different installation directions and installation angles will lead to the mismatches in current andvoltage which is
caused by different light absorption of different solar modules, this mismatch willcause the PV system power
output loss.
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X BH e G AR LA 8 1 22 25 N A% AR (R — 5 L RN ) — 223 A B o TR AR 22 28 o R 22 25 1 A 2 S BUR TR e AR 41
B W IR G 2R e B AR 2 S T S B PR AR R AN R ANDLEE, AT PR RGBT 0K, & A R i k.

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.

P K A BE LA 22 A [F) — P IRONI 7 1) B, T AR BB A 4 R B MR PR R, JF HoT B 3[R —
AN AR E IS

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.

AN SR ) — 2% b R RH B A DAAS [R] ) A B BT ) 2236, 30 T LB D K AN [A) (0 7 ) e 4 20 AN [F] R i AR - (A
RUAGAE Z A MPPT, NMERZAFEN MPPT) RACALREIEAE™ . 1§ WA A HIER 2457 .

The largest power will be generated When direct sunlight on solar PV module. For modules which
areinstalled on the fixed brackets, the best installation angle should be selected to ensure the maximumpower

output can be generated at winter time, if the angle can guarantee enough power output duringthe winter, it will
make the whole solar PV system in the rest of the year can have enough poweroutput also.

2 FH ' B BOK FHREGAR AL B 7= A B DR de ok, 0 T R 22 2 £ ] 5 S48 R BH REDGAR AT, i Fedme i
R 22 R AT AR I N2 255 8 2 ZR KR BH B G AR AL RO Th 287 e, an SRz B RE ORI AR A E AT 2 D R, I
K AR K BECR AR RAE—Erh R TN (] AR A LD Z 7 .

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. Zhejiang Sunpro 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.

SR UCE LA A AR 22 2 R PR R 2L LLIA B e B tE o KA . X TSR 22 M T, Tl IR pn v 4Lk e e 4
P B AT AR RO AR AL 22 2 v & HH R o I 1 1R DAL A 2 2 ) N 22 2 R F AN/ T 10°, IXFEALARAE T R
AR i 2 TR AR AR5 Gy e K A, AN T ORISR e B, RN A T 20 3R i OB UKIRE i S K R AU AR B
LR SR, BRI RN AL AN RE o AT B ABURE A /N T 10 BE SR B A AR E IS P IR B TE R N . — R
RV T RBE R T I H FrE R A E, R /R8T 18] o (AR SR BR A BT Hh I A2 4% B8 2 B 0 Bevt I 4k H e A
R

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

LIS FE R BECRALN T 5K T 2 T8l ) M R, dnEI5-1 TR

Horizontal

Fig. 5-1 Tilt angle
B5-1 ZEMW AR E
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Table 5-2 Recommended tilt angle for fixed systems

#R5-2 8] & R G0 2 W R

RIS AT AR
Latitude Tilt angle
0°~15° 15°

The same latitude
15° ~ 25° o
[F] ‘22 3 b Fir Al 45
Same latitude +5°
25° ~30° . )
ZREH T AL A E+5
Same latitude +10°
30°~35° . .
AT A A E+10
Same latitude +15°
35° ~40° . )
LA A A E+15
40°+ Same latitude +20°
A i A 43 +20°

5.4. INSTALLATION REQUIREMENTSFORBIFACIAL CELLS MODULEXH H 42235 B R

Under the certain installation conditions, the backside of bifacial cells module will also generateelectricity
power after receiving the reflected light, which will bring additional power generation gain tothe power station
system.

XU AR — B B RSN, W BRI MK H, 24 Bl KRG RAM A g 28 .

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

M MAEBF TN (AR R (Fla, @ d@s. Wik, &, BEHRS (P15 EHE Flan, migge
ints NI TN N 11152 SO (Ve i 738

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

spacing and the shadow shading to the module backside.

R PRI B AL I SO R L AL R R L R A T BN T B A A R

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

—HORUL, AN F T L SR AN R, A R A R B R AN R anER5-3 TR .
Table 5-3 reflectivity of different surfaces

F5-3 AEBEKRSR

SP/WI-JS-010

The ground type Water Grassland Ground Concrete Sand Snow
i SR A KIH FHh 4 Hh R I T Hh
Reflectivity range (%)
n 5-12 12-25 20-33 20-40 20-40 80-85
SRS

Due to the different ground clearance height will affect the power generation gain, it is recommended toinstall
the module at a height from 0.5m to 2m. See Fig. 5-2.
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AN [) T e e 4 e LT P ZEL 0 R R I 25, — R 2 N0 5m~2m b I AiE . T E5-2 s

Distance h from
the ground

A4 The ground

Fig. 5-2 Distance from the earth
EI5-2 XWTH Rl A 22k E
In the system design, besides the ground type and the module installation height to ground, the properarray
spacing and how to avoid shadow shading on the back need to be considered too, please consult withthe
professional system designer.
TEBEAT R G vty B 7 HbTH SE BN B M = B LA, 50l B R 2 T BE 5 4 ] J6E 438 THI B S MR R 5 5 R, O
HREN RGN G

5.5. INSTALLATION METHOD %23 5 &

5.5.1 MECHANICAL INSTALLATION AND WARNING Bl 2235 K iF B EW

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 Zhejiang Sunpro
Solar customer service or technical support team for consultation. Improperly mounted modules maybe damaged.
If alternative mounting method is used that has not been approved by Zhejiang Sunpro , the modules will not
continue to carry a valid warranty.

SR AT £ [ 5 A0 22 2 ] DLSR Y e el 78 J7 2o e e AR b AU R T 2 A g kAT, tn 2R 222 77 sU 5 i
W AR, RIS SRR S G, HFREGAL MR, 50 SRR A I SBUR IR R

Modules shall not be subjected to wind or snow loads which is exceeding the maximumpermissible designed
loads, and shall not be subjected to excessive forces due to the thermalexpansion of the support structures. The
selection and design of mounting bracket shall be carriedout by professional system engineers after the load
calculation according to the climatic conditionsof the installation site.

ARG AR O GAR AT A N SEAT ] L e K et 8 B s CInRAT S #ar ), [RI AN N 127K 52 PR SR 45
FE PR RN T 7 A PR 3ok K g o AR 22 3Bl UM S8 2l R G AR AT 3 A T B, SR 0 22 2 SR R AT e %0
it

The modules depicted are mounted on continuous rails that extend beneath the modules. If modules are
mounted without continuous rails below them, the maximum allowable loading will be reduced and needs to be
subjected to review by Zhejiang Sunpro.

FIT IR () LA A 2 B AE A R 7 I AR IR 2 SR b WA A e S AR B R SR IS RIS L R, IR A K
VPR i, UL A TR A .

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

A R, BB A A (R AL 20—
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A clearance of at least 115mm (recommended) is provided between modules and the surface of the wall or
roof.

SAEUSCAE AL AP R 35 THT 8 T T 2 ) B A 227 11 5mm R T B

The minimum clearance between two adjacent modules must not be less than 10mm.

PIERAH SR 2 18] B e /0N ] B AN BE /S T-10mm.

The module frame drain holes cannot be blocked in any situation during installation or use.

AR, HEOKSLEARTIE L S A A Rets 2E .

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

Nt KRR FE R K 222 5 i, WL G T SO R BT ot CORNER D [T £ o

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

LA 23075 S 2%, RGBT IR Tl N L XAk R G st HURET o5
LA ORI RN TT, WL AR A S 22288 K

Mounting with Clamps applied for framed Double-glass and Bifacial double-glass iEHFBIEWNIEREIE
WHENIERIXEZELR

Zhejiang Sunpro has tested its modules with a number of clamps from different manufacturers, with a
mounting bolt of at least M8. The length of clamp 260mm, thickness 23mm. If the customer needs a different size
of clamps, it should be fully evaluated and approved by Zhejiang Sunpro.

WU 18 2 PR 22 5 03 P S D e EL 3 AL IR, 20 T DA SE MBI AR [ 96 B 96 LK FE260mm, 52
3mm. AR R AR R B R, [ T AT 7S o 1R A

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

e B 55 AR SO AR AR 22 /0 Tmm BN 10mmif) & &34

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

i 2/ 4 A Bl A1 [ e fE 2 3 S b

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

AR A BEAHT O s e,  HANSIAAEAS T

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

T 55 6 Tk S ZH 11 S L B S R

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

A LHECEAT A 50 T HE A BE T

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

MR B IXPP R e B2 ik, BN E R AR EEH AR AN RKIL (A Bl
P o ML TR DB 52 S 75 7 B AN A S B DL ORALIF RE AR 52 TR

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

it LR N 42 R 2 P it MR AL BT AR TR €, Bt : M8 16~20N.m  (140~180Ibf.in)

End Clamp installation Middle Clamp installation
MREZE hRBZR
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Module
A4

Mechanical
Load
Pressure

VST

Safety
factor

RERY

Mounting Direction

REE
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B
TL

L.r

A=1/4L£50mm; L=Module length

108/110/120/132/144/ | Front side: NOTE: , , ,
156pcs double-glass 3600Pa 1. The crossbeam is perpendicular to the long side.
108/110/120/132/144/ Back side- 1.5 BRESKOER
156 B HENE ack siae: This installation may cause the cell covered, so Zhejiang Sunpro
1600Pa doesnot recommend this installation for Framed Bifacial double-
glass.

ZEA S SHEMEE, AR EENENGRAEAEER,
2. The above described distance is from the module edge to the
middle of the clamp.Clamps length 260mm.

FMAIEE AEHNEEIREHONIES. ZEKE260mm

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

BHTEFRERNSIEN, LSRR ETT,

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

standard installation mode, and the specific information shall be
consulted by Zhejiang Sunpro.

RS R ERHE T IRNERE LD THIZKRE, BKEREFEE
T LS,

*NOTES:

Other mounting configurations can be used. However, failure to comply with the aboverecommendations 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 coveredby the Zhejiang Sunpro Solar warranty.

R ATRME A AR 2R S, (HAE S B @Ok R B Er e IR T 2R AE, PR R ERE A=
UL 1A 1R 5 R

5.5.2 ELECTRICAL INSTALLATION H5 %23

(1) . Cable layout fiZk 7=\
The recommended vertical installation connection methods for module with split J-Box are as follows(The
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extension cable is required).
AR BRIEL TR BRI (REEKBLEL) .

e
o

Extension
“able

do ob

5L

o

Oi—l@
i |
o o
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[= R |

il

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

Bl BARSELZNEERRTA

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

B2 &G M KEE T
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L] ] 000 o ' L]
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Exten=ion cahla

Extenzion cabie k

Fig.3 Split J-Box at module middle position for horizontal direction
B3 ERLR & AE ] 1 K-F 2 5 05 1

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

REFEBRID: O 7B REE o 0 XR FERR AR, FEBTT FR G S0 G I B o ikt o N R 3R I k46
S RIS MAEER A RBEE, 0 R e m N g A, @B AR IRE 4B AR
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TARSE AR, NE LS R A . AR MR A 1Al IVE R JANS K T-60N .

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

TERANE 2R W LT, NIE FLTT S, BRTFAITS.

(2) . Electrical Connection &3

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 andregulations 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.

HAR R G AR B R T DU g it e, IR 5 ASE R PIARIE . A RIS IX AT A A [R] HBURAE R R L E
TR R G LR ERMIEPIZR, RIS IR RGN Bt 2228 IR RE T, T IS 2 BRI A A 5K

PV modules can obtain different current and voltage outputs through series connection and
parallelconnection. Read this installation manual carefully before electrical connection and installation.
Pleasedesign and connect according to the current and voltage required by customers. Before connection,please
ensure that the connection part is free from corrosion, and keep it clean and dry.

SR AR 8 R IR IR IR (1322 42 07 2 nT ARG A [R] A B as F e P i, AR AT F A B A 22 28 T, B A4 D 152
A IBEFM, FRRHE R P T BRI A B AT BT R LR . BB F ORI BS 0 IR ok, CRFRE SR 4

Different types of modules cannot be connected in series. Modules connected in series should ensurethe
consistency of their current. The voltage of the module string should not exceed the allowablesystem voltage
value, which can be found on the nameplate or datasheet of the module.

ANFE R A P i AN e R ERAE — 2, A3 IBRAE — S A AL b EEORAE L H R A — 3k, 20 B 1 U s AN el
Fr R VERI AT R G RTAR 2% R AE P DAAE AL A 1 0% e A 45 EE R 3

Zhejiang Sunpro Power modules are provided with stranded copper cables with a cross sectional area of
4mm? which are rated for 1500V dc, 90°C and are UV resistant. All other cables used to connect the DC system
should have a similar (or better) specification. Sunpro Power recommend that all cables are run in appropriate
conduits and sited away from areas prone to water collection.

WL 1 A LR AR AR T AU 4mm?2 B4, BUE UL 1500V de, 90°C, Hii%sbsk. M TIERERAR
ST HAD R H N A R (BEL) RS . Sunpro Power & UCHK BT B i B & M S &Y, JHEH
B G BUKI X 4

The maximum number of modules in series depends on the system design, the type of converter usedand
the environmental conditions. In general, the maximum number (N) of PV modules in series canbe 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 thecharacteristic that the voltage of the solar
PV module changes with the temperature. Considering thevoltage increase caused by temperature drop in
extreme environment in winter, the maximum seriesconnection number of solar PV modules can be calculated by
the following formula.

FRIRZELAE I B KB H IR T R it It SIS (2R BRI G 26 1 . 1B WIS 0L T, SR IR IR B R
EEE (ND o] DU 2 45 8 K R ok DUAH DG K B B G AR A % U 1 07 S B 3R 1, (HR AR T KRB BB B AR
RGN, — 8 Z25 & B K HREG AR LA (1 Fi s bt 5 i AR A T AR AL R PR o 5 1 1) 26 2 B A i P03 Ol P32 e ok
AR TR, R FHBEG AR A A i K R IR T BAE D DA A 305

Table 5-4 maximum series connection number calculation
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Table 5-4 HRECBRABEITH
Formula Maximum system voltage V = Nx1. 25 R0V ock[1+B*(Tmin—25)]

AR BKRGHIEV 2 N*1. 25 ZHHVock[1+B%(Tmin—25)]
y Maximum system voltage
HRRGHE
The number of maximum solar PV modules in series
N Bl e — A LA R S
y The open circuit voltage of each module (see product label or datasheet)
°¢ STC &M MR T RS (AT DL AT AR 25 Bl A% 1)
Temperature coefficient of open circuit voltage of the module (refer to datasheet)
B LA ROIT % B R O TRE R GES B AT
T The lowest ambient temperature at installation site

AT 22 B B e (RIS T

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.

IR SCVFEAF IR 2%, AR A (s R O ZEL A ) B2 42 R P B A K ER IR PRI 22 0 33 T 7 B R R IR I L
ZASCARAM T LAIEIBG: SRS T & IR, BEA A AT (B I 2 A R ) R 42 0 5 TE B e R R IR OR R 22 . 47
VA IFIRB A — A AAHE RGP ARG R AHE R HRIRES, Pra 4L TR A A F 22 55 8. IR
FT A A R AR R A LT o SRR BB S AR G P A BB B S RS AL G . AN B R A — i DA™
A TRV R G R g .

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.

0 SR — LR LU P e 53—, et it IR S S IOUR o L3 AT LT, W 45 A 51
R R R AR o o SR B A R A1) 2 ) RO AR P A S B R ZE A R T 10V, WIHEREAT i 2 iR A L A5 T &

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

PEALIAT L2 BT VTR A R B b R TR R ML R E SR, T R BT A
R0

Each Zhejiang Sunpro PV module has two PV cables which can withstand 85 °C temperature and they

aresunlight resistant(UV). The cross-sectional area of the cable is 4mm? or 12AWG, and the externaldiameter 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 Zhejiang Sunpro’s warranty. Plug & Play connectors
are included at the end of each cable. All other cablesused to connect the direct current system shall have similar
(or higher) specifications, and shouldhave the suitable insulation ability which can suffer the possible maximum
system Vo (as defined inTUV 2PfG1169 or EN50618 (H1Z2Z2-K)). Zhejiang Sunpro requires all cables and
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electrical connections tocomply with the electrical regulations of the countries where the PV system is installed.

L 0 TR P A3 H K BH 8 6 AR 4R R4 AR 1T LA K 52 85°C IR FE LA T H IR I ARHEPV S 26 v 8, 5 et T
HNAMM2E12AWG, TSN E AR N5mm~7mm. HAEH /NS H 242 8 h43mm. PR 25l i 4 A 3
ARG R AR A LR AR L i 1 ) DRASTE BN o« BRAR 3 s s #A AT BRI ED F s e e . H TIEREIR RGP
A H A 20 N B A AL CERCRE D MRS o [R]ERL AE AE S R LB R 2 T RE ROR RGUJT R LR (A TUV
2PfG1169 i3 EN50618 (H1Z2Z2-K) #tifE) o Wil i [ 2k A S 4 M i SOE T Sz IR R e et &% [H
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 lsc and Voc . marked on this PV
module should be multiplied by a factor of 1.25 atleast when determining component voltage ratings, conductor
current ratings, and size of controls (e.g. inverter) connected to the PV output.

FEIEFIEOUT, AT AT B2l 2077 A LR eI 25 40 T B8 ) Rt sl Pl T RO 00 o R b 224 7 58 LA 00 P s
SRR R IR M B B PV 1 14 o) R B (A AR ) K RO I, i AE SR 2L B R 1se PV oc FROAF 53¢ 1% B 3 A 1. 2511 5
#.

The safty factor of 1.25 for the minimum voltage rating of the modules can be modified during the design of a
system according to the minimum temperature of the location of the installation and the temperature coefficient
for Voc Isc can be adjusted based on maximal temperature, irradiance and orientation of the module. To this end
a full simulation for the specific lacation is required using long term weather data.

TER G R, AR 22 R B 1) B AR S LU A SR NEIUE U 1Y) 22 4 22 8001.25, 9 LT AR 3 A 1 %
i AR FEAT R Voc. IsclIREE RE. A, 7 EAE A R AR X R b ST A T AL

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

formula.

FEVEFEFBLENT, ARSI IR N R AR W Ul R i A A R T

Minimum current-carrying capacity of the cable =1.25%|sc*Np

FLAE i/ N A =1 .25%1s¢*Np

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

lsc: TEARLLFI B IR CBRAZ: A

Np: the number of modules in parallel or module strings

Np: TR LA A B A 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.

JAR(FBINRGRBEEATH, JUPATFER R W . KHBEMES A ERE, & 5007% LT R4S H
FTTF, — EA 5 R BEVE MK FH BE B 147 R4 i pi Fi 0 J5T B2 10 28 WA L

Caution:

EE:

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 Sunpro Power, are
certified to operate up to 1500V always check the module label to confirm the actual rating of your product before
making connections.

AT EUE TAREAE RN B R EE T, AR R EALE . B KK ER . Sunpro Power 2 &) 47
1) — LK PH RE A HE I T I8 4T 1500VIIAIE, TEIEREZ AT, HMMAR BRbRZE, DARIA S 0= 5 1) 52 bR e (8 -
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Always use a suitably rated isolator (DC switch) to interrupt the current flow before disconnecting the
connectors.
TEWT T EEREAR 2 B, SR 20— 4 300E 1) R 9 8 (LR T 5% ) >R v T LR

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

N TR ARG IEHISAT, SR oGER B (AHgs . mibsE) I, NI SR IR H 28 AR VEE 32 IR 1
R AN LW, S5 B AT RE SR . DGR T LA BRA 2k DU N HE T o 3 BRI g R 2 N — AL AF
(AR S T RR BN — N S 1 b S RALPE AT ORGSR AR . IR BB R — LR
MR A BN — NI M 5 . BRI AL R BN TE R e B YA B s AR AR

A B
Series Connection :
Y @ | { {
leﬂ@ o @ ‘qjﬂ
Parallel Connection
HEEERE © = T l
‘eL@ o 1® ol @
Figl
e‘ =1 E"H ]
. . H H |
Parallel -series Connection e |® o @ el 1@
B | .
e——y =]
e |® el @ =
Fig 2

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

AMFRPOFRER, TRERBICE SRR

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

THEL R 2 R FRL G, 3T T T A T A P A e T > 3 h HLz 2 S RO T

Zhejiang SunproSolar recommends using lightning protection devices which are complied with local laws
andelectrical regulations.

VL i 1 S DLASE FH AT 6 2 b2 0 SR M F TR 77 7 R 2
All the above instructions must be followed to meet Zhejiang Sunpro warranty conditions.
RS b R BT 1 B DL A L e TR ORAS SR A
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(3) . Bypass secondary Z# k&

If PV module part by shadow block, which can lead to reverse voltage related to Solarcells, PV modules in
other unaffected battery string or other PV modules in thesystem 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 willflow directly through the diode, so as to bypass the blocked part of the PV module
andminimize the heating degree and power consumption of the PV module.

IAROCIRAAFRA TR > Z RS, X2 R EOHRI R R i S T fa I, R B BEYEAR AL rp ot R 5252
M 1 Pt e B3 2R 5t o HLA K BH RE DG AR LA 1 F YRR 2 5 AT 368 o A 3 7 1T 7 A P B 40 K I 4 52 R M P FEL T
HAE R RECRALAF IS5 s — AR B e, ARG UK B AR TR, AN 55 4 K BH e ' AR AL Hh
By, FEIKBH REG R A AR FEE M1 L BE AR 2 2 F3 1K

Each module has three diodes. Please donot try to open the junction box to replace the diode, or even when
the diode problem, please do thiswork by professionals.

AR A ERAE A G P A3 S50 —RE . AT R G e, SRS TR I
RRTFI B, 3K 28 T AR Bl A58 i

Bypass Diode Model as below: /ZNMK4045/MK4045/ZNMK5045/CDMK5045/MK5045/ZNMK6045/MK6045

S SRS W . ZNMK4045/MK4045/ZNMK5045/CDMK5045/MK5045/ZNMK6045/MK6045

Connector Type: PV-TT02, factory: TaiZhou ChuangDa Electronic Co.,Ltd

ERARAS . PV-TT02, ) ZRMAIE AT PR A

Manufacturer i i Type H &

ZNMK5045/CDMK5045/MK5045 for OSTA-03(25A)
Max. peak reverse voltage 45V,

Forward Rectified current 50A.

Max junction temperature 200°C

ZNMK4045/MK4045 for OSTA-03A (20A)
Max. peak reverse voltage 45V,

Forward Rectified current 40A.

Max junction temperature 200°C
ZNMK6045/MK6045 for OSTA-03B (30A)
Max. peak reverse voltage 45V,

Forward Rectified current 60A.

Max junction temperature 200°C
ZNMK5045/CDMK5045/MK5045 for GF30xy(25A)
Max. peak reverse voltage 45V,

Forward Rectified current 50A.

Max junction temperature 200°C
TaiZhou ChuangDa Electronic Co.,Ltd ZNMK4045/MK4045 for GF30xy (20A)
Max. peak reverse voltage 45V,

Forward Rectified current 40A.

Max junction temperature 200°C
ZNMK6045/MK6045 for GF30xy (30A)
Max. peak reverse voltage 45V,

Forward Rectified current 60A.

Max junction temperature 200°C

Bypass Diode Model as below:GFT4050SM
Fik HE M ST . GFT4050SM
Connector Type: PV-H4, factory: Ningbo huayu Photovoltaic Technology Co.,Ltd
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Manufacturer #1)it

Type #1 5

Suzhou Goodark Electronics Co.,Ltd

GFT4050SM for PV-HYO01 (20A)
Max. peak reverse voltage 50V,
Forward Rectified current 40A.

Max junction temperature 200°C

Bypass Diode Model as below: 30SQ045S/50SQ045/GF3545/GF4545/GF5045/GF5545/GF5545E/GF6545/

MK3045/MK4045/MK5045/XND38(V30S)

S T HCE RS R . 30SQ045S/50SQ045/GF3545/GF4545/GF5045/GF5545/GF5545E/GF6545/MK3045/
MK4045/MK5045/XND38(V30S)

Connector Type: PV-GZX1500, factory: Ningbo GZX PV Technology Co.,Ltd

B S PV-GZX1500, L) = Tt B GRFHEA TR A 7

Manufacturer it

Type A5

Ningbo GZX PV Technology Co.,Ltd
(OEM: NanTong Gaoxin Science

And Technology Development Co.,Ltd)

30SQ045S for PV-GZX305 (20A)
Max. peak reverse voltage 45V,
Forward Rectified current 30A.
Max junction temperature 200°C

50SQ045 for PV-GZX305 (25A)
Max. peak reverse voltage 45V,
Forward Rectified current 50A.

Max junction temperature 200°C

GF3545 for PV-GZX306 (20A)
Max. peak reverse voltage 45V,
Forward Rectified current 35A.
Max junction temperature 200°C

GF4545 for PV-GZX306 (24A)
Max. peak reverse voltage 45V,
Forward Rectified current 45A.
Max junction temperature 200°C

GF5045/ GF5045E for PV-GZX306(25A)
Max. peak reverse voltage 45V,

Forward Rectified current 50A.

Max junction temperature 200°C

GF5545/ GF5545E for PV-GZX306(30A)
Max. peak reverse voltage 45V,
Forward Rectified current 55A.

Max junction temperature 200°C

GF6545 for PV-GZX306 (35A)
Max. peak reverse voltage 45V,
Forward Rectified current 55A.
Max junction temperature 200°C

GF3545 for PV-GZX307 (20A)
Max. peak reverse voltage 45V,
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Forward Rectified current 35A.
Max junction temperature 200°C
GF5045/ GF5045E for PV-GZX306(25A)
Max. peak reverse voltage 45V,
Forward Rectified current 50A.
Max junction temperature 200°C
GF5545/ GF5545E for PV-GZX307(30A)
Max. peak reverse voltage 45V,
Ningbo GZX PV Technology Co.,Ltd Forward Rectified current 55A.
Max junction temperature 200°C
MK3045 for PV-GZX309 (20A)
Max. peak reverse voltage 45V,
Forward Rectified current 30A.
Max junction temperature 200°C
MK4045 for PV-GZX309 (25A)
Max. peak reverse voltage 45V,
Forward Rectified current 40A.
Max junction temperature 200°C
MK5045 for PV-GZX309 (30A)
Max. peak reverse voltage 45V,
Forward Rectified current 50A.
Max junction temperature 200°C

(OEM: NanTong Gaoxin Science
And Technology Development Co.,Ltd)

XND38(V30S) for PV-GZX309 (35A)

Southwest Integrated Circuit Design Co., Ltd. Max. peak reverse voltage 30V,
Forward Rectified current 45A.

Max junction temperature 175°C

(4) Connector and Junction box #EZ L&

Specific PV connector model/types and manufacturer to which the module connectors shall be mated.
BRI GRS RS IR R A E B3 N AL & B HE 7

Collocation of connectors and junction boxesi&#% 2% 5 & HHE AT
The wiring box MC4 connectors used in Sunpro Power components are not compatible with those
from other manufacturers. They must be used in conjunction with the existing Sunpro Power

manufacturer connectors. In case of any damage or burnout that occurs during subsequent use,
Sunpro Power assumes no responsibility.

W LM I R EMCAE R B R S H M) KR LEHTIEEMN, BHAHMEARNEN KEE
SHATIREM M. mHARECHEH LIRS, MEATABAAR.
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Connector for junction box k& HEHLS Junction box ?ﬁ, =
Manufacturerli& i TypeZ= tempef’agl%"s rating Manufacturerlid i Type#i5
%ﬁEYm}E
PV-JB08-A
. PV-TTO2, . PV02
e oe | svocion, | avss o | RZESChNdR | ogtaon
” IP68 ” OSTA-03
OSTA-03B
Ningbo huayu PV-H4, Ningbo huayu
Photovoltaic Technology | 1500VDC, 35A, -40 to 85° C Photovoltaic Technology PV-HY01
Co.,Ltd IP68 Co.,Ltd
_ PV-GZX 1500, , PV=G2X305
Ningbo GZX PV 1500VDC. 39A. T 40 to 85° C Ningbo GZX PV PV-GZX306
Technology Co.,Ltd P6;3 ’ Technology Co.,Ltd PV-GZX307
PV-GZX309
Remark: “The component connector is exactly matched with the specific photovoltaic connector
model/type and manufacturer that it is intended for.”
e “AAMRERES S VLR R E SRR AR L SRR DL R R e e e — B 7

(5) . FUSING #&bi R 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 allowed to be not grounded specially then fuses should be
connected in both thepositive and negative poles).

TE % s 2. 16 LY LAE B K LU R T RS BB B (R S ARl b (522, W2R R G #6H U EoRe
IS 2 EHFE AR D .

The maximum rating of a fuse connected in series with an array string needs to be calculated carefully, and
the actual module specific rating can be found on the product label and in the product datasheet.

55 [0 41) B TG T R PR A 22 1) B R BIUE MBL T AT Ak B, E SE R AL P S 00 A T 7 i B 28 A0 7 Bt Bk P b 31645

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

VN 22 (1) 800 (B AR T BT 2 A AT 2R S2 IR e K IR BRE. Y — SRR B RGN , 12 B 1) 2 i 8 28 HAth B 1) 41
PRREB A L) 5 PR30 FF H1 I R R 1) () B = A 5
(6) + Grounding &t

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

FITAT (K B BE VG AR AL I AT 22 2 S R AR AL A2 AT L 1) (L 5 H O ) IR et

Correct grounding is achieved by continuously connecting the PV module frame and all metalmodules
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 thenational electrical code. It is

recommended to use the copper wire (4-14mm? or AWG 6-12) as thegrounding wire. The signal” =L " can be

found at the grounding hole position. The ground wire mustalso be connected to ground through a suitable ground
electrode. The tight connection of all the jointpoint should be ensured.

T A F Bl R AR AR A A R BT <8 R A A S B T A — S DASE I IR B . Bt 2w U240
WG 4 e Hopth v] AR N R IF HAFG AR CE AR ) SR AR i SR RL . HEF 8 FH 4~ 14mm2(1
BG4 (AWG 6-12) N Lk, ALPRIT M TLALE A BEHUBR I = 7. 52 23 DA I I 3 1 B2 e Al
BRI T FZE R D0 207 [ T 4

On a grounding hole with a diameter of 4 mm, use a separate grounding wire and relatedaccessories to
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connect the aluminum frame of the solar PV module and connect the grounding wire tothe 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 inmodule datasheet to know the detailed number, size
and position of the grounding holes. The torqueapplied to ground fixation is 4N-m~8N-m.

e LR A T AR & i iE b, B4R vd4mm, {5 B A b 0 R S B A 2 2 K B BE G AR 2L
[RVER & & TOAE T e tth 2 31 Kb, U FIMA* 1 2mm F) 32 U8 e I il B A MA IR BE, B R3] 7 7 34 8], iX
FERERA TR AL A 0t 2 S detth o A mT DACE AL AR 7= S T 3R BAE SR 7= i B AR, R T AR VR ™= et fL g &, RSP A
FrE . FEHbE B 158 94N-m~8N-m.

Sealing material
FaEmp Laminate

e

/ =
AL Frame = [ /
NI = L
\‘\ AELCR
o
\%Z
[ Nut
Grounding conductor I /&ES X N
5 pring washer
SEE 1 - s
\ | 1 | » Star washer
\ A £ Tmummm
i | —_ .\.\ 7

/

O - L %, Mounting bracket

| | TN
N4 Bolt }&J—J \ N gssm
y Plain washer

EVELY e
Grounding

ethREm

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

PRIy, T DARESR AL B, AT DAL A R R R R e . AR 7 RN, A BORER A B
REEA RIS PUH A, R I B B KB AN )\ Bl A
In addition to use the grounding hole, you can also choose the following grounding ways:
B 7S R B ALk AT Bt A, St mT DLIE FH DAR 7 OR AT H .«
(1) Grounding by unused mounting holes
Aot AR A8 P 11 22 2 FL A M

(2) Other professional grounding devices

ot PR B

The electrical contact points of all the above grounding methods should penetrate the anodized film ofthe
aluminum frame. PV modules can be grounded by other grounding devices, which must be reliableand certified.
The manufacturer's requirements should be followed.

ANE R — Rt 2, BT AR AR G S I (0 13t o 1 i 5 A 5 B 5 B AR IR I PR AR S AL B SR . R
PR P Ht e B S A SR =5 A3 BRI, 2 (X S e B R W EE 0, JF OB T IE R ™ dh, AE
2RI 5 B ST B e B A R N HTREE

Sunpro Power's recommended grounding method:

Sunpro PowerZ i it 5 2

a) lItis recommended to refer to local suppliers. Connecting modules to the support structure according to the
picture below. (Grounding accessories need pass the UL467 standard test.)

a) HWSH MMM RIE T B RBOER R SR G R iEE UL467 RN . H
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SharpPoint.

Recommended torque is 20.5Nm

A N20.5Nm

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

fegigeth 7= (B AR 75 @ UL46 7R #E MR ATUL E34440/E6207 K. )
For fully grounding, grounding hardware should penetrate the anodic oxidation layer of frame.
TR M, AR B HE SR A PR AL Z
Recommended 10-12 AWG bare copper grounding wire.
HEF£10-12 AWGHR iz 28 .

6. MODULE MAINTENANCE 444

In order to ensure the long-term using of the installed PV system and maximize the Power outputperformance
of the modules, the installed PV modules need to be inspected and maintained regularly. Theinspection and
maintenance of modules in the PV array shall be carried out by personnel who havereceived professional PV
system maintenance training and obtained relevant qualifications andauthorization.

N T PRAEFT 23 RDCR R G RERIME R, IF B R AL D - R DL, 75 B € WX i 22 2 RO ARt AT
KA RGeS . SRTT e rh AL B A AN 4 75 2320 VO AR R G447 55 I FF 3R A5 0 50 B3 AN ALK N B Rk AT

6.1. PANEL VISUAL INSPECTION AND REPLACEMENT ZH 44 4F WA 25 Al 2 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.

7€ IS AR T FE R AR AT IR, BN BOR R . SRR, A G IR Hlkin 1 vE RIFERSE R
SRR A THRETE A 22 AV, Z0SE A (R 2E YA o ANVl R 28R TR B A T R AL SRS AL AR A
EHP R E (B TH. AT EE) o AR RNIRETE Z R i 2T

Check the electrical, grounding and mechanical connections every 6 months to ensure they are cleanand
safe, free from damage or rust. Check that all string fuses in each non/earthed pole are operating. Check that the
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mounting parts are tight. Check all cables andmake sure that the connectors are securely. PV modules frames
and bracket should be wellmechanically connected.

RSN AR — R AU RE AR, TR LIS 24, BRI EESS: S e AR i B
ARER G 22 IR TAE: WA ZETE R OIS A B8RS BIT R . (1 mUERDERA
fF, JHERISCEEN 255 R

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

REDCRAM RIS 7Y, B AER . Brk—UIm] BEIEROG R 7 i M 52 HAE BE R B .

When repairing PV modules, cover the surface of PV modules with opaque material to prevent electricshock.
Exposure of PV modules to sunlight will generate high voltages, this is dangerous. Please payattention to safety
when maintenance and it must be done by professionals.

A& PR K BHBE G AR AL I 155 FH AN3ZE W A4 1 o 28 DK BH e 6 AR A R Th LARIT 1k AR e o RBH BE G AR 241 g R A
PO N &= m s, 4EBRNEE R %4, g0 Tl A kT,

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.

HBEATRFIR 22 3 i TR B P V) B F BRIP4 345 . BB BRAE 20T, — @ Z2K 252 ma (1) B 51 B 5 LAB)
IR AR o PR 7 B2 (4t XA DG I T 5 25 Wi 52 52 i ZE AP ) e 2 o A PR A () IS 28 i 2L A1 B e 4 DR ) L4

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

FEAE A I R gi v, BHZE AR I8 TRCE AR FR It AN O ZE A o 2k B R) DA 17 [A] L O

Diodes that are used as blocking diodes must have a:

FIAE BHLZE — A I — AR I 20 H

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

a) BUE T IEE A [IFAV)] fER e m AR T TR RS .

b) Reverse current overload rating: the Maximum Over-Current Protection Rating of each PV Module x
1.35.

b )AL #AE R : BN CRA A 1E Rd B IR AR BE . X 1.35.

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

c) AR TAEIRE Mol E G ERMHBEE [VRRM] & THRAKRSAHEE [Vmax] (UL: Vmax=1500V; )

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

TEFRIR P AMIE T 200W/m2IE B0 R, an R & i) B R 5 BUE (HAHZ5% UL b, BT ERAGT

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

WAEST AR RGBT AT AR, ais 2. Ay, WiARgs . BEIB. B E RGEH4E U

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

B GRAM BT B SRR R L AR BEAMESEHLIE L RADUR RS, AEER RG4ET ]
e B A T AR S B I SE R o T SR TR T 21 Hh 1) 22 AV e T
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6.2. CONNECTOR AND CABLE INSPECTION %R ML LK E

It's recommended to implement the following preventive maintenance every 6 months:
HERERE NS H BEAT — IR LR B P 1 49 -
(1) Check the sealing gels of the junction box for any damage.
KB BB B, M ORI 2L EEE R ;
(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.

KA GREMFHIEWIT R . B REMIME N SN IIR . SURZEAL, UL ERSS R MERES .. AR
Ro BT R B R

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

KA T r A8 DL IE H RO A5 2R [ s 36 Gt P 4552 PR D' B4 ELAE Hz UK X 38

(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.

oA AR AR B T TS Ol . eAh, R E R SR E B RS2 FEEESIHUR
6.3. CLEANING &k

Dust accumulation on the glass surface of the module will reduce its power output and may cause hotspots.
So the surface of PV modules should be kept clean. Maintenance work should beperformed at least once
sixmonths or frequently.

A H) ThE S GG A 50, RARHEREA M B R RS Ots, BFIRAMReERm L. preUsk
ZHLA 2T PRI, T AR N R A — ORI i Y R P R AT S AR B T

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 than2000V.

Tt AAFRIE T AR R B 2 RN kAT, TAEN R BAR IR FEM TAE#H, RiAeAZ AR T 2000V
Hi TAERE.

Use dry or wet soft cloths, sponges, etc. to clean the modules during the cleaning process, but do notput any
modules directly into the water, do not use corrosive solvents and do not wipe the PV moduleswith hard objects.
When the pressure water is used, the water pressure on the glass surface of themodule 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.Ifnecessary, use isopropyl alcohol (IPA) orothersolution
according to the safety instructions to clean and ensure that no solution flows into the gap between the edge of
the module and the module frame.

A5 FH] A5 B ) SR B 45 AT R AR A B O AR AL, 7™ 25 P T e v 7 el P B P AL . FE R I
JIKIEEERT, SRR I K E AL 700KPa, A= 2EKZ BN AN 1 ABEAEEEARTAHAF A K T .
AR AR A W5 S, AT RS BB i e s SN R R R SRR E . i, ]
DA IR 22 4R s A FH e I (TPA) BlCHA S0 VARSI ORVE A I A A T S A AL A HE 2R 22 Ta] F ] 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 themodule when the temperature of it is high during the day, otherwise
there will be the risk of moduledamage.

A4 R EEART-200W/m2 IR 0 RV G AR o IEVEALARINT, RIS FH A AR AT s 70 LA R K . B2
R IE N CRAE 7K 5 AL 2 18] FRl ZE AN K, DAY 38 ) 0 7™ B 0 ] RE R AR Frh s o BEBOASEE — R R AR A iR
R I g A VK TE DG, BABT ARG AR LA
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It is forbidden to clean PV modules under the weather conditions of wind more than 4 grades, heavy rain or
heavy snow.

PEEEE RS R T4 K BURE AR KT TiFv R4t

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

HARAEEE TAER, TR . 2R K IR ST A AL, ARV A T, BREER R
BT, B EEAK RSER A AR T AR

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

LA B0 i R T W AT B (B VO S b B FA AT T e, S IRE S f T W] RE 1 RS B OA B I R A
L — VIR Bk .

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.

IHRE AT TN, R RIE RS BIM BRI . N O R s RO R AL (ORI
SEAH AN AR LA O TR} Ay CE R BURE A 2238 I LA ISR B AT B iR T Eh e

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

ARG O ANEEAE R TR V5 B P 5 B 4, RIS AER T 51 A 40/ 1473
Water requirements when cleaning:
TR YR XK B B K -
(1) PH: 5~7;
PH{E:5~7
(2) Chloride or salt content: 0 - 3000 mg/L
M EER & & 0~3000 mg/L;
(3) Turbidity: 0-30 NTU
EMEE: 0~30 NTU;
(4) Conductivity: 1500~3000 ps/cm
3% 1500~3000 ps/cm;
(5) Total dissolved solids: <1000 mg/L
AR A <1000 mgl/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.

R ARIAE K, 2 2 i LA F A K o

6.3.1 MODULE INSPECTION AFTER CLEANING Bt G AR T

(1) Ensure that the module under visual inspection is clean, bright and free of stains;
HALAA ARSI BB Wl Tol5it

(2) Spot check to verify whether there is soot deposit on the module surface;
TR A A R R A RKAFAE

(3) Check to whether there are visible scratches on the surface of the module or not;
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o A 2 R T A T W S AR A5 TR AL
(4) Check whether there is no man-made cracks on the module surface or not;
AR A T N9 B BRI A
(5) Check whether the module support structure is leaning or bent or not;
T Ja AL SO oA A S H IR
(6) Check whether the connectors of the module are detached or not;
T Ja AR L 1 A AT BB P I R
(7) After cleaning, fill out the PV module cleaning record.
i O O R

6.3.2 TROUBLESHOOTING #[&HE2

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.

WARZE G, SCRARGLIEIESR TAE, I MR 2250 . W6 H T — kIt 2, AZEE E
AERITCERE, 0 TR T AT eV R B U BE AR B ANk, TR ERE BE RN, I H 2 LI Ll A B
BEATERAE, DA E A BN BT

a)Contact your installer

E)EF RS YN

b) Contact Sunpro Power after sales service team at:www.sunpropower.com

b))% : Sunpro Power J il 55 4] FA :www.sunpropower.com

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

BH R RYE, SRR GBIE Se R M o HEG AN 2 51 B an (10 fik A/ B5E 17 -

Contact information: BX & 5 3,

Zhejiang Sunpro Power Technology co.,Ltd Tel: +86-576-80730906

Qinggang Technological Ind.Zone,317606

Zhejiang,Zhejiang Province Fax: +86-576-80730906

E-mail: info@sunpropower.com

Web Site: www.sunpropower.com
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