PENAX

645 /650 /655/ 660 /665/670 /675 Watts

Shingled Series

Overview

Shingled technology eliminates traditional ribbon connection with shingles connected series.
By removing the soldered ribbons, The active area of the module is improved and thermal
stresses are reduced-resulting in exceptional efficiency and reliability over standard
interconnections.

Guaranteed mechanical Positive Tolerance 100 % electroluminescence
resistance to severe weather tested :
conditions

Key benefits

@ Zero Light Induced 0% Front Grid Low LCOE
Degradation Shading Loss
25 Years Limited LowPmax Temperature Higher Light
Product Warranty Coefficient Conversion
Tests, Certifications and Guarantees Linear performance guarantees
Standard tests IEC 61215, IEC 61730 1007

Il OPENAX Technologies
98,0%
Industry Standard

Factory quality testing ISO 9001: 2015. ISO 14001: 2015

Certifications Conformity to CE. PV CYCLE % 9212%
Fire safety Class C according to UNI9177 5w
Wind and Snow Module certified to withstand extreme § 85.82%
Loads Testing wind [2400 Pascal] and snow loads
[5400 Pascal)
807
Yi ) ; 1 5 5 30
Withstanding Hail Maximum Diameter of 25mm with impact e ‘ ’ ‘
speed of 23m/s
Power Tolerance Guaranteed +0/+5W [STC condition)
) P P
Production | gg g9 betweon | < 0.42% ou(t);\ftr >85.82%
Istyear 2 and 25 years at 25years
Warranties ® 30-year limited product warranty

® 15-year manufacturer warranty on 94,10%
of the nominal performance

© Linear power output guarantee
over 30 years



PENAX

OX-xxx-G12SHGBVB (xxx=645-675)

Electrical performance
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Measurement condition sTC®@ NMOT® STC NMOT  STC NMOT STC NMOT STC NMOT STC NMOT STC NMOT
Maximum power Pmax [Wp] 645 486 650 489 655 493 660 497 665 501 670 504 675 508
Voltage at Pmax Vmp [V] 38,7 369 388 37,0 38,8 370 389 371 39,0 372 39, 373 392 37,3

Current at Pmax Imp  [A] 16,68 1317 16,77 1325 16,89 1332 16,98 13,39 17,07 13,46 17,06 13,54 17,26 13,61
Open Circuit Voltage Voc V] 46,6 443 46,7 44h 46,8 445 469 447 47,0 448 47 44,9 472 45,0
Short circuit current Isc  [A] 14,74 1429 17,84 1437 17,97 14,47 18,06 14,55 18,16 14,63 18,26 1471 1836 14,79
Surface efficiency Eff  [%] 20,8 20,9 211 21,2 21,4 21,6 21,7

Max. Reverse Current Ir [A]l 30

System voltage max Vsys  [V] 1500V CD (IEC)

(1) Measurement tolerances: Pmax (3% ), Isc & Voc (+ 3%) - Power classification O/+5W
(2) STC (Standard Test Conditions): Irrandiance 1000W/m2 Cell Temperature 25°C, AM 1.5
(3) NMOT (Nominal Module Operating Temperature): Irrandiance 800W/m2 Ambient Temperature 20°C, AM

Bi Facial Output (4)
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Pmax (Wp) Eff (%) Pmax (Wp) Eff (%) Pmax (Wp) Eff (%) Pmax (Wp) Eff (%) Pmax (Wp) Eff (%) Pmax (Wp) Eff (%) Pmax (Wp) Eff (%)

+5 (%) 677,3 21,8% 6825 22,0% 6872 221% 693,0 223% 6983 22,5% 7035 22,6% 708,8 22,8%

Power +10 (%) 709,5 22,8% 7150 23,0% 720,5 232% 726,0 23,4% 7315 235% 737,0 23,7% 7425 23,9%

with Backside Gain a5 (%) 7418 239% 7475 241% 7533 242% 759,0 24,4% 764,8 24,6% 7705 24,8% 17763 25,0%
+20 (%) 774,0 24,9% 780,0 251% 786,0 253% 792,0 255% 798,0 257% 804,0 259% 810,0 26,1%

+25 (%) 806,3 26,0% 812,5 26,2% 818,8 26,4% 825,0 26,6% 831,3 26,8% 837,5 27,0% 843,8 27.2%

+30 (%) 838,5 27,0% 845,00 27,2% 8515 27,4% 858,0 27,6% 864,5 27,8% 871,0 28,0% 8775 28,2%

(4) Bifaciality Factor > 90% - Back-side power gain depends upom the specific projet albedo - Efficiency is according to the module

Mechanical characteristics I-V curve
Power loss in low-light environments: 200W/m is less than 3%.
Dimensions 2384mm x 1303 x 35mm 8 1000W7]
Weight 38,5 Kg - 2223?
Cells PERC Mono - 210x35mm - 414pcs - G12 — 400W/
Front panel 2.0mm Tempered and low iron glass + ARC Z — 200
Rear panel 2.0mm Tempered and low iron glass g 1
Frame Anodized aluminum alloy s
Junction box IP68 - 3 Bypass Diodes
Connectors MC4 Compatible “
Cables Cross-section: 4mm?, +300mm/-1000mm(V), \
+220/-180mm(H) or customized o o P . o .
— Voltage (V)
Dimensions —
Thermal coefficients
1
E . Zm_ e ‘ Coeff./ Pmax -0.34% /°C
400 Coeff./ Voc -0.27% /°C
Coeff./ Isc +0.04% /°C
c Operating temperature -40~+85°C
5 Nominal module operating temperature (NMOT) 423+2°C
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Packaging configuration

Container 40' (HC)

¢ 2 Pieces per Pallet 31

Pallets per Container 18

OPENAX assumes no responsibility for any typographical, formatting, misinformation Pieces per Container 558

misinformation, or any other errors or omissions contained herein.

www.openax.com

Specifications and key features described in this data sheet may vary slightly and are not guaranteed. Due to continuous product innovation, research and improvement,

OPENAX reserves the right to make adjustments to the information described herein at any time and without notice. Please always obtain the most recent version of the technical data sheet, which must be duly
incorporated into the contract.





