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Overview of the Indoor Test

Description

The Indoor Test is a series of inspection and tests designed
to characterize the performance of the PV module products
before they are installed in the outdoor field.

The tests are conducted at CEA’'s parent company’s
Intertek state of the art laboratory in Zhejiang, China.

The results of the inspections are used to derive a grade
number for each test and an average grade for all tests,
except UVID, which is optional.

The detailed methodology can be found in the Appendix of
this report.

Tests

Visual inspection

UVID (optional)

(Ultraviolet Induced Degradation)

Bifaciality Ratio

Modules are inspected for visual defects
according to widely accepted industry
criteria.

Modules are inspected for EL defects
(electroluminescence) according to
widely accepted industry criteria.

The performance loss of a module in
low irradiance conditions is measured.

The Pmax temperature coefficient is
measured, which determines the
performance loss at high temperatures.

The sensitivity of a module to
degradation due to voltage stress is
measured in a special chamber.

The sensitivity of a module to
degradation due to UV light is measured
in a special chamber.

The bifaciality ratio of all samples is
measured to compare against
nameplate.
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Product and Sample Detalls

Test sample information

Other information

SENEEEEWI Sample provided by supplier,

Front side

Nameplate Label

1 2460108815075836 method without random selection
2 2460108815075840
Intertek lab report Attached
3 2460108815082569
4 2460108815091538
5 2460108815109622
6 2460108815109351
Product information
Cell technology TOPCon
Cell number 144
Cell format 199%x182 mm
Number of busbars 16
Junction box IP68, 3 bypass diodes
ST T ITOTERUTIY (| |
Laminate construction Glass ?’AM_&.}S Ez-_. T
AS=rs | Rmamee, 56
Bifaciality ratio 80+10% e | - Max power currens (imp) 4.3
AN 5 E=1000WY TOZST n Ctuna Power Selection o5 w

WO N2 W et EC IO V2 2016 Power proouction tokeance
M - - > WA Open crout voltage \olerance L%
Sty . S— 80 Classll  Short cieoult cuent Wlerance 1+ 5%

e

3%

|
Ik
EEEER

| |

CEICIEE

| 500V

246010851 5109351

Current Class-L l

echnology Co. Lid
No. 118, Lane 3111, West Huancheng Road
Fangxian Distnct, 201401 Shanghai, P R China
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Product Datasheet

Harvest the Sunshine
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J/ASOLAR

JAM72 D42 LB n-type Double Glass Bifacial Modules

Premium Cells

26%

UpTo
MBB Half-Cell Cell Conversion
Technology Efficiency

Premium Modules

Higher power LlD n-type with very
generation better LCOE Lowser LID

oM Better Temperatura Better low inadiance
Coefficient response
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Comprehensive Certificates
IEC 61215, IEC 61730, UL 61215, UL 61730
150 9001: 2015 Quality management systems.
1S0 14001 2015 Environmental management systems.

150 45001- 2018 Occupational health and safety
management systems

1EC 629412019 Terrestrial photovoltaic (PV) modules - Quality
system for PY module manufectunng

@ o

DEEPBLUE4.0 7’

JAM 72 D42 LB n-type Double Glass Bifacial Modules PE”B'-UE“-O

Draining holes
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o
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e
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. Tath Y uniemm 021 T3
Long frame

ELECTRICAL PARAMETERS AT STC

JAMT72D42 JAMT2D42 JAMT2D42 JAM72D42 JAMT2D42 JAMT72D42

MECHANICAL PARAMETERS

Cell Mono
Weight 34.6kg
Dimensions 2465£2mm X 1134+ 2mm X 30 1mm
Cable Cross Section Size Amm*{(EC), 12 AWG(UL)
¥o. of cells 144{6%24)
Junction Bax 18,3 diodes
Connector QC4.10-351/ MC4-EVO2A
Cable Length Portrait: 300mm(+) /400mm(-)
{Including Connector) Landscape: 1500mm(+)/1500mm(-)
Front Glass/Back Glass 2.0mm;2.0mm

Packaging Configuration 36pcs/Pallet, 576pcs/40HQ Container

CHARACTERISTICS

Current-Voitage Curve  JAM72042-620/18

TVPE 615/l 620/LB  6251B  630/LB 635/  640/LB o
Rated Maximum Power(Pmax) [W] 615 620 625 630 635 640 o2
Open Circuit Voltage (Voc) [V] 5187 52,07 5227 5247 5267 52.87 E :
Maximum Power Voltage(vmp} [\] 4331 4351 4371 44.10 4429 2,
Short Circuit Currentilsc) [A] 15.06 1511 15.16 1526 1531 2 —— X
Maximum Power Current{imp} [4] 14.20 1425 14.30 14.40 14.45 g Voltagetv)
Module Efficiency [%] 220 22 224 27 28 Power\oltage Curve  JAMT2042-620/LB
Power Tolerance ) 1000w/m*
500/ 800v.
Temperature Coefficient of Isc{a_Isc) +0.045¢ I S0Kim?
L
Temperature Coefficient of Voc (B_Voc) -0.2509%/°C 5o 200k
Temperature Coefficient of Pmaxly_Pmp) -0.2908/°C = b
o)
STC Irradiance 1000W/m?, cell temperature 25°C, AM1.5G6 -
T B W @ %
Remark: Electrical data in this catalog do not reer to a single module and they ane not part of the uffer. Voitage{/)
They ahly s amparisan amzag diferent mogule types.
ELECTRICAL CHARACTERISTICS WITH 10% SOLAR IRRADIATION RATIO OPERATING CONDITIONS
JAM72D42 JAMT2D42 JAMT72D42 JAMT2D42 JAMT2D42 JAMT2D42 Maximum System Voltage 1500vDC
TYPE 615/LB  620/LB  625/B  630/LB  635/LB  G40/LB Operating Temperature -40°C~+85°C
Rated Max Pouser(Pmax) [W] 664 670 675 680 636 691 Maximum Senes Fuse Rating 304
Open Circuit Voltage(Voc) [V] 51.87 5207 52.27 5247 52.67 52.87 Maximum Static Load, Front® 5400Pa(112 Ib/ft")
Max Power Voltage(vmp) V] 4331 4351 4371 43.90 44.10 4429 Maximurm Static Load, Back! 2400Pa(50 Ib/ft?)
Short Circuit Current(isc) [A] 1626 1632 1637 1643 16.48 1653 NocT 45+2°C
Max Pawer Current(imp) [A] 1534 15.33 1544 15.50 15.55 1561 Bifaciality** 80%+10%
Irradiation Ratio (rear/front) 10% Safety Class Class Il
* For Nestrackes Installadiors, tcload atcer betwaen JA Sl for reference. Fire e UL Type 29/Class C
~* Bifacielty-Prmax, rear/Rated Pmax, front
Headquarters No. 8 Building, Nuode Center, No.1 Courtyard, East Aut , it hi 5
SOLAR sttt it o o
Tel +86106361 1888 Fax +86 106361 1995
Email X om wevejasolar.com Version No. Global-EN-202404234
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All Tests
Average Grade
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optional and not performed for all products.
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Visual inspection and EL inspection

JAM72D42- | Visual inspection | EL inspection Visual and EL Inspection Grades

625/LB

100 100
100

Sample 1 None None
Sample 2 None None 80
Sample 3 None None
Sample 4 None None ”
Sample 5 None None .
Sample 6 None None
Score 0 0 20
Grade 100 100

JAM72D42-625/LB

All 6 modules of each product sample lot have undergone visual inspection, according .
to CEA’s quality criteria for visual inspection. ® Visual Grade = EL Grade
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Low irradiance efficiency loss test

JAM72D42-625/LB Front side low irradiance

efficiency loss (%)

Sample 1
Sample 2
Sample 3
Sample 4 2.70
Sample 5
Sample 6
Grade 74

The efficiency loss is calculated by the following formula:
Efficiency loss = 1- [(Pmax at low irradiance conditions / Pmax at STC) * (1,000/200)]
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20

Low Irradiance Efficiency Test Grade

JAM72D42-625/LB
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Pmax temperature coefficient test

JAM72D42-625/L.B Pmax Temperature
coefficient (%/°C)

Samplel
Sample2
Sample3
Sampled -0.302
Sample5
Sample6
Grade 100

The Pmax Temperature Coefficient is measured according to IEC standards.
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Pmax Temperature Coefficient Test Grade

100

JAM72D42-625/LB
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PID Test

JAM72D42-625/L.B Front side PID loss (%) PID Test Grade

Sample 1 100 -
Sample 2
Sample 3 N
Sample 4 )
Sample 5 0.09
Sample 6 40

Grade 100

20

The PID loss is the front side power degradation after testing at 1500 V for 96 hours. After PID
stressing, the sample is light soaked for one day outdoors to recover any PID-p (polarization)
effect. The remaining degradation is due to other causes, such as sodium ion migration. JAM72D42-625/LB
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UVID Test

JAM72D42-625/LB UVID loss(%/°C)
100

Samplel 0.75
Sample2
Sample3
Sampled
Sample5
Sample6
Grade 87

The UVID loss is the front side power degradation after exposing the sample to 120 kWh/m2 of
UV irradiance.
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20

0

UVID Score

JAM72D42-625/LB
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Bifaciality Ratio

JAM72D42-625/L. B Bifaciality ratio (%) The bifaciality ratio test result is not graded. The results are

listed for informational purposes.

Sample 1 76.09 - o _
The bifaciality ratio is calculated from the following formula:
Sample 2 76.05 S _
Bifaciality ratio = (Pmax rear surface / Pmax front surface) x
Sample 3 76.25 100%
Sample 4 76.02
Sample 5 76.33
Sample 6 76.62
Nameplate 80+10%
Average 76.21
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Appendix
Methodology and Scoring System




Test Flowchart and Protocol

Q©ECEA ... PV Magazine Testing Program Flowchart

The flowchart is a high-level
description of the testing e

; P
o EEE YT IRl | |soooicrvocore || | i namber | | | supsterrecords ||| [supptersipstne || IECEEUl |
roce d u re d eS C rl b I n th e serial 'numbers of PV samples to CEA maximum 2 hours after the samples Instrong | -9} ID is attached on [*] | Photoscfthebax, | = | box with samples examme'the 2) shock stick
p y g ip o selaction et a proofotine wooden box and G-shock sticker. to the lab box and stickers ) shock sticker
modules of the same sample identity. If the supplier fails to do so, the box triggered?

steps, and tests to be applied. s sl

All8 mfdules s

Detailed checklists and
instructions created by CEA
are delivered to all the testing
partners.

E (optional)
2 modules***

1 module 1 module 1 module Pmax under STC EL imaging by box and performs
measurements Intertek, EL Visual Inspection
by Intertek images are sent to IEC 61215
to CEA 10.1.2 and CEA’s

QC criteria

2 modules***

|

ELand STC ELand STC UVID test PID test Low irradiance test

measurements measurements Exposure in UVID 96 hours at 85°C, 85% Pmax measurement

on site on site chamber at 120 RH, at negative at 200 W/m?, 25°C
kWh/ m? nominal voltage

1

1

]

h C (optional) Intertek opens :
' :

CEA records ELimages are Visual defects are
values and test checked; defects recorded and risk-
conditions are recorded and scored according
risk-scored to CEA’s RPN
according to CEA’s methodology
RPN methodology

Outdoor test in Outdoor test in
Middle East China Pmax temperature

installation installation EL imaging EL imaging coefficient
measurement
(temperature
matrix, Pmax

CEA remotely CEA remotely measurements at 1
monitors system monitors system Pmax under STC Pmax under sun, 60°C, 50°C,
alues (energy yield). values (energy yield) measurement asurement 40°C, 30°C).
Monthly results are Monthly results are
published with a published following It l
ranking system aranking system CEA records the

@
CEA records the CEA records the
values and scores values and scores values and scores
I results results results

1 Indoor test report Indoor test report Indoor test report
GCCLab " — published published published Total Quality. Assured.
auldll puisall
Gulf Renewable Energy Lab
= Dammam, Saudi Arabia

*  G-shock grade is maximum 25g, with unique serial numbers
** Test samples will be randomly selected for each test
*** 2 modules are needed for each field: 1 will be installed, 1 module is spare

CEA PV Magazine Test Flowchart November 2024 v7.3
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Grading Methodology - 1

Test/inspection grading system overview

Average
FO.I’ every pI‘OdUCt, all samples s Test/inspection ol Method Values grade Grades
shipped to the Intertek laboratory and samples weight
then 2 samples are shipped from the
lab to each outdoor test field to conduct - _ _ RPN
. . . ‘1 Visual inspection 5-8 Inspection 10% 1-100
the tests and inspections according to Scores
the above flowchart.
. . . : RPN
. . . 74| EL image inspection 5-8 Inspection 10% 1-100
The table describes the inspections I S P Scores °
and tests applied on all products. o =
pPp P Low irradiance efficiency n . % _— -
loss
Pmax Temperature 1 Test %/°C 25% 1-120
coefficient
PID loss 1 Test % 30% 1-100
n UVID120 (optional) 1 Test % NA 1-100
Outdoor installation and ol Energy Yield Monthly NA NA
yield measurement Monitoring kWh/kWp

The RPN (risk priority number) scoring method has been developed by CEA and is used to evaluate and create risk scores of Visual and EL defects.

The weights are used to calculate the average grade for tests 1-5.

Copyright © 2024 Clean Energy Associates



Grading Methodology - 2

A number within the 1-100/120 range will be used to grade the results, so that the overall ranking of the products will reflect general

industry practices and requirements:

Grading System

| Graderange: | 120 ] 100 | 90 | 8 | 70 | 60 | 50 | 40 | 30 | 20 | 10 | O

Visual
" inspection NA 0 074 220 439 730 1094 1530 2039 2620 32.74
(RPN scores)
L Mg NA 0.00 203 462 7.75 1143 1565 2043 2575 31.62 38.03
(RPN scores)
= '[gig'ance NA  <-200% -0.02% 1.78% 3.41% 4.87% 6.16% 7.27% 8.21% 8.98% 9.58%
Pmax Temp. > - - - - - - - - - - -
coefficient ~ 0.200%  0.300% 0.343% 0.382% 0.417% 0.448% 0.475% 0.498% 0.517% 0.532% 0.543%
PID loss NA <0.0% 07% 1.6% 2.7% 4.0% 55%  7.2%  9.1% 11.2% 13.5%
n (L:J\;:zﬁg NA <0.00% 060% 1.20% 1.80% 2.40% 3.00% 3.60% 4.20% 4.80% 5.40%

> 40

245.00

2> 10.00%

< -
0.550%
2 16.0%

= 6.00%

The Visual and EL Inspection RPN scores are divided by the number of samples, to normalize the score, as the total number of samples may vary.

The correspondence of the scores/test results to the grades follows a binomial or linear relationship, anchored to certain key values that are generally
accepted in the PV industry. For example, a PID loss of 5%, which is the pass/fail threshold of the related IEC standard, will give a grade close to 50.

Grades below 50 indicate a product performance that is below a generally acceptable threshold.

Copyright © 2024 Clean Energy Associates
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Selection Methodology

We follow three testing sample selection methods:

|

2

Sample randomly
selected by CEA from
a large production lot

Sample purchased from

the market by CEA

Sample provided by

supplier, without random
selection

Copyright © 2024 Clean Energy Associates
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Thank You

Company: Clean Energy Associates

Website: www.cea3.com

Email: info@cea3.com

The information herein has been prepared by Clean Energy Associates, LLC (“CEA”) solely on a confidential basis and for the exclusive use of recipient, and should not be
copied or otherwise distributed, in whole or in part, to any other person without the prior written consent of CEA. No representation, warranty or undertaking, express or implied,

is made as to, and no reliance should be placed on, the fairness, accuracy, completeness or correctness of the information or the opinions contained herein. The information
herein is under no circumstances intended to be construed as legal, business, investment or tax advice. Neither CEA or any of its affiliates, advisors or representatives will be
liable (in negligence or otherwise), directly or indirectly, for any loss howsoever arising from or caused by the understanding and/or any use of this document.
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Mtertek Page 1 of 20 Report No.: 2408B1841SHA-001

Total Quality. Assured.

Test Report

Applicant 1 : Clean Energy Associates (China) Limited

Room 1206, 300 Yan’an West Road, Jing’an District, Shanghai, China
Applicant 2 : Pv magazine group GmbH & Co. KG

Kurfurstendamm 64 | 10707 Berlin, Germany
Product : Crystalline Silicon Terrestrial Photovoltaic Module
Manufacturer : JA Solar
Model No. of Manufacturer : JAM72D42-625/LB
No. of Sample : See the attached sheets
Date of receipt of test item 1 08/22/2024,09/29/2024

Date (s) of performance of test : 08/22/2024~10/27/2024

Date of issue : 11/01/2024
Testing Laboratory : Intertek Testing Services Zhejiang Ltd.
Location : Building 2, Juanhu Science and Technology Innovation Park, No. 500

Shuiyueting East Road, Haining, Zhejiang, China

Service Requested : Testing

Method : See General remarks in next page

Result : See the attached sheets

Conclusion : The testing of submitted sample is complied with the above

standards/requirements. See general remarks in page 2 for details.

e anseRs R asaace: - End of page  FREREmeneneeecne:
Prepared and checked by: Reviewed by

Intertek Testing Services Intertek Testing Services

Zhejiang Zhejiang

Andrew He Ken Gu

Engineer Reviewer

PV Division PV Division

- The results reported in this test report shall refer only to the sample actually checked and shall not refer or be deemed to refer to bulk
from which such a sample may be said to have been obtained.

- This report shall not be reported except in full without prior authorization from Intertek.

- The services are provided subject to the terms and condition of the company, which can be furnished upon request.

- This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party,
other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report.

Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name
or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek.
The observations and test results in this report are relevant only to the sample tested. This report by itself does not imply that the
material, product, or service is or has ever been under an Intertek certification program.

TRF No.: TRF_ PVM TESTING Originator: Intertek



mtertek Page 2 of 20 Report No.: 2408B1841SHA-001

Total Quality. Assured,

Test Report

GENERAL INFORMATION

Test item particulars:

Accessories and detachable parts included in the evaluation | -

Options included ............ccccoooiiiiiiiiieieeeee el | =

Possible test case verdicts: -

Abbreviations used in the report:

Imp — Maximum power current Voc — Open circuit voltage

Isc - Short circuit current FF — Fill Factor

Pmp — Maximum power a — Current temperature coefficient
Vmp — Maximum power voltage B — Voltage temperature coefficient
STC — Standard Test Conditions ® — power temperature coefficient
Possible test case verdicts:

- test case does not apply to the test object .........................: N/A

- test object does meet the requirement................................. | Pass (P)

- test object does not meet the requirement..........................: | Fail (F)

General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory.

"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

Test method:

IEC 61215-2:2021 Terrestrial photovoltaic (PV) modules - Design qualification and type approval - Part 2:
Test procedures

Power determination at STC

Wet Leakage Test

Insulation Test

Electroluminescence (EL) Test

Low Irradiance measurement at 200 W/m2

Module Temperature Coefficient Test

UV preconditioning test

IEC TS 62804-1 Photovoltaic (PV) modules — Test methods for the detection of potential-induced
degradation
¢ Potential induced degradation test (PID)

TRF No.: TRF_ PVM TESTING Originator: Intertek



intertek

Page 3 of 20 Report No.: 2408B1841SHA-001

Total Quality, Assured.
Test Report
General Product information:
Sample assignment:
Sample No. SN Model No. Remarks
A240822-64-001 2460108815075840 JAM72D42-625/LB Flash+EL
A240822-64-002 2460108815075836 JAM72D42-625/LB Flash+EL
A240822-64-003 2460108815080569 JAM72D42-625/LB Flash+EL
A240822-64-004 2460108815109351 JAM72D42-625/LB Control
A240822-64-005 2460108815091538 JAM72D42-625/LB LOW. Temperature
Coefficient

A240822-64-006 2460108815109622 JAM72D42-625/LB PID
A240929-84-001 2490108611086435 JAM72D42-625/LB uv

TRF No.: TRF_ PVM TESTING

Originator: Intertek




intertek

Page 4 of 20 Report No.: 2408B1841SHA-001
Total Quality, Assured,
Test Report
TABLE Potential induced degradation test (PID) P
IEC 61215-2 MQTO01 - Visual inspection (Initial)
Test Date [YYYY-MM-DD]: 2024-08-22 —
Sample# Nature and position of initial findings — comments or attach —
photos

A240822-64-006 No major visual defect. P
Supplementary information: N/A
IEC 61215-2 MQT 02 — Maximum power determination (initial) —
Test Date [YYYY-MM-DD]: 2024-08-22 —
Module temperature [°C]: Corrected to 25 —
Irradiance [W/m?] : 1000 —
Sample# Voc [V] Isc [A] Pmp [W] Vmp [V] Imp [A] FF [%]
A240822-64-004front 52.924 14.790 625.023 44.680 13.989 79.85
A240822-64-004rear 52.567 12.920 478.899 45.268 10.579 70.51
A240822-64-006front 53.168 14.752 627.910 45.048 13.939 80.06
A240822-64-006rear 52.557 12.657 479.302 45.375 10.563 72.05
Supplementary information: N/A
IEC 61215-2 MQT 03 — Insulation test (initial) P
Test Date [YYYY-MM-DD].....ccccovvvvruenenne. : 2024-08-22 —
Test Voltage applied [V] .....ccoovveiveienen. : 8000/1500 —

Sample # Measured Required Dielectric breakdown Result

MQ MQ Yes (description) No
A240822-64-006 >1000 14.3 - No P
Supplementary information: Size of module[m?]: 2.79
IEC 61215-2 MQT 15 — Wet leakage current test (initial) P
Test Date [YYYY-MM-DD].....cccccevvvnueuenne. : 2024-08-22 —
Maximum system voltage (V) 1500 —
Test voltage applied Vtest (V d.c.) 1500 —
Solution resistivity (Q-cm ) <3500 Qcmat 22 +2°C P
Solution temperature (°C) 22+2°C P
Sample## Measured[MQ] Required[MQ] —

A240822-64-006 >1000 14.3 P
Supplementary information: Size of module [m?]: 2.79
IEC 61730-2 MST 13 — Ground continuity test (initial) P
Test Date [YYYY-MM-DD].....ccccovvvveuenenne. : 2024-08-22 —
Maximum over-current protection rating (A) ...........: 30 —

TRF No.: TRF_ PVM TESTING

Originator: Intertek




intertek

Page 5 of 20 Report No.: 2408B1841SHA-001
Total Quality, Assured,
Test Report
Current applied (A) .....oooeerieie el 75 —
Location of designated grounding point................... Frame —
Location of second contacting point.............cc......... Frame —

Sample# # Resistance (mQ) —
A240822-64-006 21 P
EL Test (Initial) —
Test Date [YYYY-MM-DD].......cccceevruenee. 2024-08-22 —
Please check attached photos for details.
Supplementary information: N/A
PID test —
Test Date [MM/DD/YYYY] / start-end ... : 2024-08-23~2024-08-27 —
Total time ..o 96 hours —
Voltage appled between current carry parts and -1500 —
GrouNdiNg .....eeeeeeriieeeiiee e :
Temperature ... 85°Cx2°C —
HUMIity .o : 85%+3% —
Supplementary information: N/A
IEC 61215-2 MQTO1 - Visual inspection (after PID test) P
Test Date [YYYY-MM-DD]: 2024-08-27 —
Sample# Nature and position of initial findings — comments or attach —

photos
A240822-64-006 No major visual defect. P
Supplementary information: N/A
IEC 61215-2 MQT 02 — Maximum power determination (after PID test) —
Test Date [YYYY-MM-DD]: 2024-08-27 —
Module temperature [°C]: Nature and position of initial findings — comments or attach —
photos

Irradiance [W/m?]: 1000 —
Sample# ZfTeF; ?r::r:g:t r[f,‘/f)‘]" Voc[V] | Isc[A] | PmpW] | Vmp[v] | ImpIA] FF [%]
A240822-64-004front - 52.915 14.790 624.323 44.684 13.972 79.77
A240822-64-004rear - 52.543 12.917 478.869 45.266 10.579 70.56
A240822-64-006front -0.03 52.922 14.769 627.743 44.833 14.002 80.31
A240822-64-006rear -0.79 52.784 12.216 475.496 45.431 10.466 73.74
Supplementary information: N/A
IEC 61215-2 MQT 03 — Insulation test (after PID test) P
Test Date [YYYY-MM-DD].....cccccovvrueunnne. : 2024-08-27 —
Test Voltage applied [V] ....cccovvevveiennen. : 8000/1500 —

TRF No.: TRF_ PVM TESTING

Originator: Intertek




mtertek Page 6 of 20 Report No.: 2408B1841SHA-001

Total Quality. Assured,

Test Report
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No
A240822-64-006 >1000 14.3 - No P
Supplementary information: Size of module[m?]: 2.79
IEC 61215-2 MQT 15 — Wet leakage current test (after PID test) P
Test Date [YYYY-MM-DD]......ccccovvrueuenne. : 2024-08-27 —
Maximum system voltage (V) 1500 —
Test voltage applied Vtest (V d.c.) 1500 —
Solution resistivity (Q-cm ) <3500 Qcmat 22 +2°C P
Solution temperature (°C) 22+2°C P
Sample## Measured[MQ] Required[MQ] —
A240822-64-006 >1000 14.3 P
Supplementary information: Size of module [m?]: 2.79
EL Test (after PID test) —
Test Date [YYYY-MM-DD]......ccceeeenenee. 2024-08-27 —
Please check attached photos for details.
Supplementary information: N/A
TABLE Performance at STC
IEC 61215-1 - Visual inspection
Test Date [YYYY-MM-DD]: 2024-09-11 —
Sample# Nature and position of initial findings — comments or attach photos —
A240822-64-001 No major visual defect. P
A240822-64-002 No major visual defect. P
A240822-64-003 No major visual defect. P
Supplementary information: N/A
IEC 61215-2 MQT 06 — Performance at STC —
Test Date [YYYY-MM-DD]: 2024-09-11 —
Module temperature [°C]: Corrected to 25 —
Irradiance [W/mZ] : 1000 —
Sample# Vocl[V] Isc [A] Pmp [W] Vmp [V] Imp [A] FF [%]
A240822-64-001front 52.988 14.763 627.732 44.886 13.985 80.24
A240822-64-001rear 52.616 12.877 477.394 45.273 10.545 70.46
A240822-64-002front 52.960 14.768 626.823 44.862 13.972 80.14
A240822-64-002rear 52.551 12.806 476.934 45.305 10.527 70.87
A240822-64-003front 52.907 14.779 624.716 44.755 13.959 79.90
A240822-64-003rear 52.482 12.770 476.355 45.293 10.517 71.08
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Supplementary information: NA
IEC 61215-2 MQT 03 - Insulation test (initial) P
Test Date [YYYY-MM-DD] ......ccoervnnnencst 2024-09-11 —
Test Voltage applied [V] ....ccooveenerinnnn: 8000/1500 —
Sample # Measured | Required Dielectric breakdown Result
MQ MQ Yes (description) No
A240822-64-001 >1000 14.3 - No
A240822-64-002 >1000 14.3 - No
A240822-64-003 >1000 14.3 - No
Supplementary information: Size of module[m?]: 2.79
IEC 61215-2 MQT 15 — Wet leakage current test (initial) P
Test Date [YYYY-MM-DD] ......ccccovvevnennne : 2024-09-11 —
Maximum system voltage (V) 1500 —
Test voltage applied Vtest (V d.c.) 1500 —
Solution resistivity (Q-cm ) < 3500Q cm at 22 + 2°C P
Solution temperature (°C) 22+2°C P
Sample# Measured[MQ] Required[MQ] —
A240822-64-001 >1000 14.3 P
A240822-64-002 >1000 14.3 P
A240822-64-003 >1000 14.3 P
Supplementary information: Size of module [m?]: 2.79
TABLE UV preconditioning test
IEC 61215-2 MQTO1 - Visual inspection (Initial)
Test Date [YYYY-MM-DD]: 2024-09-29 —
Sample# Nature and position of initial findings — comments or attach —
photos
A240929-84-001 No major visual defect. P
Supplementary information: N/A
IEC 61215-2 MQT 02 — Maximum power determination (initial) —
Test Date [YYYY-MM-DD]: 2024-09-29 —
Module temperature [°C]: Corrected to 25 —
Irradiance [W/m?] : 1000 —
Sample# Voc [V] Isc [A] Pmp [W] |Vmp [V]| Imp [A] FF [%]
A240822-64-004front 53.189 14.777 628.713 | 44.883 | 14.008 79.99
A240822-64-004rear 52.569 12.927 478.181 | 45.308 | 10.554 70.37
A240929-84-001front 53.314 14.578 621.853 | 45.077 | 13.795 80.01
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A240929-84-001rear

| 52819 | 12454 | 492663 | 45904 | 10732 | 74.90

Supplementary information: N/A

IEC 61215-2 MQT 03 - Insulation test (initial) P
Test Date [YYYY-MM-DD].....ccoeevrnennal 2024-09-29 —
Test Voltage applied [V] ....ccccvvvirinnnnl 8000/1500 —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No
A240929-84-001 >1000 14.3 - No P
Supplementary information: Size of module[m?]: 2.79
IEC 61215-2 MQT 15 — Wet leakage current test (initial) P
Test Date [YYYY-MM-DD]......ccccccevvrnnnns 2024-09-29 —
Maximum system voltage (V) 1500 —
Test voltage applied Vtest (V d.c.) 1500 —
Solution resistivity (Q-cm ) <3500 Q cmat 22 +2°C P
Solution temperature (°C) 22+2°C P
Sample## Measured[MQ] Required[MQ] —
A240929-84-001 >1000 14.3 P
Supplementary information: Size of module [m?]: 2.79
IEC 61215-2 MQT 10 UV preconditioning test P
Sample# A240929-84-001
Test Date (YYYY-MM-DD) start/end...... 2024-09-29~2024-10-14 —
Module temperature [°C] ........cccceeenneen 60+5 —
UV irradiance (280-400nm) [W/m?] ....... 220 —
UV dose (280-400nm) [kWh/ m?] .......... 60 —
Module operation condition ..................] ® Short circuited O Pmax —
Supplementary information:
IEC 61215-2 MQTO1 - Visual inspection (after UV 60KWh/m?2) =)
Test Date [YYYY-MM-DD]: 2024-10-14 —
Sample# Nature and position of initial findings — comments or attach photos —
A240929-84-001 No maijor visual defect. P

Supplementary information: N/A

IEC 61215-2 MQT 02 — Maximum power determination (after UV 60KWh/m2)

Test Date [YYYY-MM-DD]: 2024-10-14 —
Module temperature [°C]: Corrected to 25 —
Irradiance [W/m?2]: 1000 —
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Samplet# P”:gtgr&rige Voc[V] | IsclA] Pmp [W] Vmp [V] Imp [A] FF [%]
A240822-64- . 53.180 | 14.777 | 628.474 44.848 14.013 79.98
004front
1210822-64- . 52558 | 12923 | 477.079 | 45298 10.532 70.24
93?3253_84_ -0.69 53.164 14.557 617.545 44.820 13.778 79.79
A240929-84- 0.52 52740 | 12319 | 490104 | 46.018 10.650 75.43
0O01rear
Supplementary information: N/A
IEC 61215-2 MQT 15 — Wet leakage current test (after UV 60KWh/m2) P
Test Date [YYYY-MM-DD] ......ccocvrinneat 2024-10-14 —
Maximum system voltage (V) 1500 —
Test voltage applied Vtest (V d.c.) 1500 —
Solution resistivity (Q-cm) <3500 Qcmat22+2°C P
Solution temperature (°C) 22+2°C P

Sample## Measured[MQ] Required[MQ] —
A240929-84-001 >1000 14.3 P
Supplementary information: Size of module [m?]: 2.79
EL Test (after UV 60KWh/m2) —
Test Date [YYYY-MM-DD] : 2024-10-14 —
Please check attached photos for details.
Supplementary information: N/A
IEC 61215-2 MQT 10 UV preconditioning test P
Sample# A240929-84-001
Test Date (YYYY-MM-DD) start/end.............. : 2024-10-14~2024-10-27 —
Module temperature [°C] ........ccocvvveeeeeeeennn. : 6015 —
UV irradiance (280-400nm) [W/m?] ............. : 220 —
UV dose (280-400nm) [kWh/ m?] ................ : 60 —
Module operation condition ...........c.cccoceene W Short circuited O Pmax -
Supplementary information:
IEC 61215-2 MQTO01 - Visual inspection (after UV 120KWh/m?) p
Test Date [YYYY-MM-DD]:  [2024-10-27 —
Sample# Nature and position of initial findings — comments or attach photos —
A240929-84-001 No major visual defect. P

Supplementary information: N/A
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IEC 61215-2 MQT 02 — Maximum power determination (after UV 120KWh/m2) —
Test Date [YYYY-MM-DD]: 2024-10-27 —
Module temperature [°C]: Corrected to 25 —
Irradiance [W/m?]: 1000 —
Pmp change Total Pmp
Sample# o change rate | Voc[V] Isc [A] Pmp [W] Vmp [V] Imp [A] FF [%]
rate [%] [%]

A240822-64- ; ; 53169 | 14.779 | 627.880 | 44.882 | 13.990 | 79.91
004front

A240822-64- ] ; 52565 | 12.000 | 477.473 | 45301 | 10540 | 7037
004rear

A240929-84- -0.06 0.75 53.002 | 14547 | 617.159 | 44697 | 13.808 | 79.91
001front

1o10929:84- -0.02 -0.54 52066 | 12.435 | 489.991 | 45856 | 10685 | 74.40

Supplementary information: N/A

IEC 61215-2 MQT 15 — Wet leakage current test (after UV 120KWh/m2) P
Test Date [YYYY-MM-DD] .......cccooeeeenns 2024-10-27 —
Maximum system voltage (V) 1500 —
Test voltage applied Vtest (V d.c.) 1500 —
Solution resistivity (Q-cm ) <3500 Qcmat22+2°C P
Solution temperature (°C) 22+2°C P
Sample## Measured[MQ] Required[MQ] —
A240929-84-001 >1000 14.3 P
Supplementary information: Size of module [m?]: 2.79
EL Test (after UV 120KWh/m2) —
Test Date [YYYY-MM-DD] : 2024-10-27 —

Please check attached photos for details.

Supplementary information: N/A

TABLE Performance at various irradiance

Test Date [YYYY-MM-DD].....ccccceevveeenn. : 2024-08-23 —
Testmethod ......coceeiiiiiiieeceee : X] Simulator O Natural sunlight —
Iradiance Loss of relative
Sample # W/m?] efficiency with Voc [V] Isc [A] Pmp [W] Vmp [V] Imp [A] FF [%]
respect to STC [%]
1000(front) - 53.033 14.789 629.046 44,907 14.008 80.21
Afzsi_()080252— 1000(rear) - 52.730 12.612 478.171 45.352 10.543 71.90
200(front) -2.70 50.439 2.950 122.411 43.646 2.804 82.26
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200(rear) -3.41 50.072 2.330 92.372 44.100 2.095 79.16
TABLE Temperature Coefficient —
Test Date [YYYY-MM-DD] 2024-08-23 —
Test method X Simulator O Natural sunlight —
Sample # Temperature coefficient[%)]
A240822-64-005 -0.3022
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Test Report

Annex 1: List of measurement equipment

Measurement /

Testing / measuring

Clause ; equipment / material used, | Range used Calibration due date
testing i
(Equipment ID)
Lamp - NA
IEC Digital Luxmeter
61215- |  Visual  |EZ6330 - 2025-08-11
2 inspection Digital caliper, measuring tape
MQTO1 EZ6286 - 2025-07-12
Camera - NA
IEC . Solar Simulator
61215- Maximum EZ4446 - 2025-08-02
2 power Reference cell
MQTO02 determination EZ4751 - 2025-01-28
Solar Simulator
IEC EZ4446 - 2025-08-02
61215- | Temperature | Temperature control chamber
2 Coefficient |EZ4446-4 ] 2024-10-17
MQTO04 Reference cell
EZ4751 - 2025-01-28
61”22:5— Comprehensive safety test
D) Insulation test | instrument - 2025-07-08
MQT03 EZ1096
IEC Comprehensive safety test
61215- | Wet leakage E;rggéent ) 2025-07-08
2 current test Conductivity meter
MQT15 E75723 - 2025-06-24
PID test system
IEC TS oI EZ6205 - 2025-01-10
62804-1 Climate chamber
EZ6217 - 2024-12-10
IEC UV Chamber
61215-2 UV test EZ6520 - 2025-07-19
MQT 19
IEC Ground Comprehensive safety test
61730-2 continuity |instrument - 2025-07-08
MST13 test EZ1096
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Annex 2: Statement of the estimated uncertainty of the test results

Statement of the estimated uncertainty of the I/V test, K=2.
U(Isc)=2.2%

U(Voc)=1.04%

U(Pmax)=2.4%
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Annex 3: Photos of module
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Annex 4: Photo of EL test

Sample# A240822-64-001

As received
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Sample# A240822-64-002

As received
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Sample# A240822-64-003

As received
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Sample# A240822-64-005

As received
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Sample# A240822-64-006

Before PID After PID
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Sample# A240929-84-001

Before UV After UV

-- END OF REPORT --
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