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Test item description..........cccceeenee. | Photovoltaic (PV) Module(s)
T Mark .....ocovveeiiiiiiiieeee e, :
rade Mar ; MEM
SOLAR
AdAress ... . | Organize Sanayi Bolgesi 3.Cadde NO:4 Onikisubat,
Kahramanmaras , Tirkiye
Manufacturer .......cccoceeevviveeeiiiienens : |MEM PANEL SOLAR ENERJI VE SANAYi TICARETA. S
Model/Type reference ... - | With Mono-crystalline Silicon Solar Cells:(double glass half-cell, N
type)
MG66H8BNTP (xxx=600~630w, in steps of 5W, 132 cells)
RatingsS ....vvveeiiiiee e : | Max. System voltage: 1500V
Maximum Over-Current Protection: 35A

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

X] |CB Testing Laboratory: Guoce Testing Technology (Suzhou) Co., Ltd.
Testing location/ address................eeueeeeeee. s | 2/F., Building 11, N0.18, YaoFeng East Road, Mudu,
Wuzhong District, Suzhou, Jiangsu, China
Tested by (name, function, signature)........: | Project Engineer ﬂ /”3
Bin Cao =
Approved by (name, function, signature)...: | Reviewer f )
. . LBl ] e
Lichun Qian ’ ! ‘

[l |Testing procedure: CTF Stage 1:

Testing location/address........ccccceveeevrvcnnnnnn

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

[] |Testing procedure: CTF Stage 2:

Testing location/address.........ccccceeeevniiinnnnd

Tested by (name + signature) ............cccueeeel

Witnessed by (name, function, signature) .:

Approved by (name, function, signature)...:

[] |Testing procedure:
CTF Stage 3 or 4:

Testing location/address.........cccccceeevninnnnnd

Tested by (name, function, signature)........:

Witnessed by (name, function, signature) .:

Approved by (name, function, signature)...:

TRF No. IEC61215F_SE
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Supervised by (name, function, signature) :

List of Attachments (including a total number of pages in each attachment):

attachment number / number of pages

Installation manual Attachment 1/ 25 pages

Drawings mechanical Attachment 2 / 1 pages

Circuit diagram N/A

Photographs Attachment 6 / 3 pages

Component datasheets / certificates Attachment 3: certificate of junction box, 6 page.

Attachment 4: certificate of cable, 6 page.
Attachment 5: certificate of connector, 7 page.

Others: Attachment 7: CDF No. GCTC2025WT0176.01,
11 pages

Product Description Sheet (Manufacturers and type Annex 1/ 6 pages

references)

Test table for verifying other stabilization procedure Annex 2 / 2 pages

Lower and higher output power modules Annex 3/ 3 pages

TRF No. IEC61215F_SE
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Summary of testing:

This report includes qualification test results for a basic BOM and also extension to alternative materials.
The retest guideline IEC 62915 was used to evaluate the below extensive changes. The test results are
presented within this test report.

- Basic qualification tests were performed on double-glass mono-crystalline 1/2 cut cell (210*182mm)

module M66H8BNTP-610(BOM1) as a representative model type, the tests of low class and high class of
this BOM were performed on model M66H8NTP-630 and M66H8NTP-630;

Tests performed (name of test and test clause): | Testing location:

All tests of IEC 61215-2:2021 excluding: Guoce Testing Technology (Suzhou) Co., Ltd.
Test of cord anchorage (MQT 14.2) 2/F., Building 11, No0.18, YaoFeng East Road,
Stress-specific stabilization - BO LID (MQT 19.3) Mudu, Wuzhong District, Suzhou, Jiangsu, China
Bending test (MQT 22)

The above tests are not applicable to the test
samples in this project, or relevant tests are
exempted according to the requirements of IEC TS
62915

Summary of compliance with National Differences (List of countries addressed):
The text of IEC 61215-1:2021 was approved by CENELEC as EN 61215-1:2021 without any modification.

The text of IEC 61215-1-1:2021 was approved by CENELEC as EN 61215-1-1:2021 without any
modification.

The text of IEC 61215-2:2021 was approved by CENELEC as EN 61215-2:2021without any modification.

X The product fulfils the requirements of _EN 61215-1:2021, EN 61215-1-1:2021, EN 61215-2:2021

TRF No. IEC61215F_SE
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Use of uncertainty of measurement for decisions on conformity (decision rule) :

[] No decision rule is specified by the IEC standard, when comparing the measurement result with the
applicable limit according to the specification in that standard. The decisions on conformity are made
without applying the measurement uncertainty (“simple acceptance” decision rule, previously known as
“accuracy method”).

[] Other: (to be specified, for example when required by the standard or client, or if national accreditation
requirements apply)

Information on uncertainty of measurement:

The uncertainties of measurement are calculated by the laboratory based on application of criteria given
by OD-5014 for test equipment and application of test methods, decision sheets and operational
procedures of IECEE.

IEC Guide 115 provides guidance on the application of measurement uncertainty principles and applying
the decision rule when reporting test results within IECEE scheme, noting that the reporting of the
measurement uncertainty for measurements is not necessary unless required by the test standard or
customer.

Calculations leading to the reported values are on file with the NCB and testing laboratory that conducted
the testing.

Statement concerning the uncertainty of the measurement systems used for the tests by lab

As per IEC 61215-1:2021 sub-clause 7.2.2, the measurement uncertainty for Pmax, the measurement
uncertainty for VOC and the measurement uncertainty for ISC are used to make decisions on conformity.

TRF No. IEC61215F_SE
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Copy of marking plate:
The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.
(Note: The marking plate represents all models covered by this report except for difference in electrical ratings

and model designation. See “General product information” for electrical ratings for all models. As there will be
other lower wattages to be covered under same report which follows same back label format.)

MEM PANEL SOLAR Masimum Power(Pmax) 600 | CumentatPma(imop) | 15214 |a st 1 ; Te25°C
MEM PANEL SOLAR ENERJI SANAYI VETIC. AS| power Binning 0-+5W | Voltage at Pmax(Vmpp) 3044V ONLY qualified personnel should install or periorm c e @ E Bl E
LY qualfied %‘ —

Model Ty pe MEEHBNTP-600 | Maximum Overcurrent Protecion Rating 35A | Shon-Circuit Cumentflsc) | 15.05+8%a ';E"AW" M“‘E:f“"’"“"“"* "“‘DC = il

Fire Clas Class C Maximum Sysiem Vol 1500VDC | Open- Circuit Voltage{Voc) |47 70s3%v conredingmodtee sty et
e S 55 14 MU m Vol 1 loC ] o
- 20 P b DO NOT damage or scraich the rear surface of the ﬁﬂ “mﬂn=

Module Dimensions 2382%1134*30mm Bifaciality (gPmmpB0%:10,plscB0%: 10,gVocB8%t5) | Power Tolerance +3% module. URLwwimemsskar com Made in Tirkiye

M66H8NTP-600

MEM PANEL SOLAR Maximum Powsr(Pmax) 610 Curment at Pmax(Imop) 15344 | A technical data lest condiion: Ab=1.5;E=1000WIn?. Te=25"C
MEM PANEL SOLAR ENERJI SANAYI VE TiC. A S| Fower Binning o-+5W | Voltage st Pmax{Vmpp) 38TV ONLY qualified persannel should install ar perform c E IE %ﬁ E
- woek on thess modules. A —
Model Type MESHBNTP-610 Maximum Cvercument Protecion Rating a5A Shoet-Circuit Cumrent{lsc) | 16.0545%a BE AWARE of dangercus high DC volage when [= — —_—
Fire Class. Class C Maximum System Voltage 1500VOC | Open-Circuit Voltage[Voc)| 4810233 | gy SoAmECting madules. OnikigubatMahiamanmaras 45050
D0 NOT damage or sratch the rear surface of the | Mait sakes memsaiar.com
Moedube Dimensicns 2382%1134%30mm Bifaciality (pPmmp&0%410, plecll%+10,gVoc%25) | Power Tolerance +3% module. UIFeLwww memsciar, com Mada in Torkye
MEM PANEL SOLAR Maximum Power(Pmax) 630 | Cunent at Pmax(impp) | 15484 |a st 1 : To=25°C
MEM PANEL SOLAR ENERJI SANAY| VETIC. AS | Power Binning 0~+5W | Voltage at Pmax{Vmpp) 4075 'ONLY qualified parsonnal should install or parform c € @ E‘% E‘/
Model Type MEEHENTP-630 | Maximum Overcurent Prokecion Rating | 35A | Shor-Circuit Curentlse) | 16.18:5% aienance work on these madues ==
Fire Clas: Class C Masi: System Volt 1500vDC | 0pen-Circuit Vaitage( I an = Acke s Omarie Sanayi Bogesi 1. Cadde Nasd
re Class 55 mum mVo in - g
— 200 per- VIARNING. 1, NOT damage or scratch the rear surisce of e Vel beagmemsdac com
Module Dimensions 2382x1134=30mm Eifaciality (9PmmpB0 %10, lecB 0%+ 10,gVocd 8%+ 5) | Power Tolerance 3% module. LR Lwwiw siiesiisaliarcom Madein Tirkiye

M66H8NTP-630

Marking plate

TRF No. IEC61215F_SE
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Test item partiCulars.........cccocvereeve e :

N/A

Accessories and detachable parts included in the
EVAIUALION ... :

Mounting SYStem USEd..........ccceeveereeieenie e :

N/A

Refer to installation manual

Other options included............cccevvvevee v, : NA
Possible test case verdicts:

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

- test object does meet the requirement ...................... . P (Pass)
- test object does not meet the requirement ................ . F (Fail)

Abbreviations used in the report:

Pmax — Maximum power

Vmp — Maximum power voltage

Imp — Maximum power current

Isc — Short circuit current

Voc — Open circuit voltage

FF — Fill factor

STC - Standard Test Conditions (25°C,
1 000 W/m2)

MQT — Module Quality Tests

VFM — Measured diode(s) forward voltage

Pmax (Lab) — the measured maximum power of each
module

Prmax (Lab) — the arithmetic average of the measured
maximum power of the modules

Isc (Lab) — the measured maximum lsc

Isc (NP) — the maximum rated nameplate Isc without

tolerances

m1 — the measurement uncertainty in % of laboratory
for Pmax

ms — the measurement uncertainty in % of laboratory
for Isc

t2 — the manufacturer’s rated upper production
tolerance in % for Voc

r — Pmax measurement reproducibility

¢ Voc - open-circuit voltage bifaciality coefficient
@lsc — the short circuit current bifaciality coefficient

BNPI - for bifacial modules, corresponding to 1 000
W/mZ2 on the module front and 135 W/m?2 on the
module rear

RTI — Relative temperature index
Tl — Temperature index

HF — Humidity Freeze
DH — Damp Heat
TC

a — Current temperature coefficient

— Thermal Cycling

B — Voltage temperature coefficient
0 — power temperature coefficient

TCO — Transparent conductive oxide
TRF — Test report form

VFMrated — Rated diode(s) forward voltage

NP — Nameplate

Pmax (NP) — the minimum rated nameplate power of
each module without tolerances

Voc (Lab) — the measured maximum Voc

Voc (NP) — the maximum rated nameplate Voc of
each module without tolerances

Pmaxa(NP) — the maximum rated nameplate power of
each lowest power class module, without tolerances

m, — the measurement uncertainty in % of
laboratory for Voc

t1 — the manufacturer’s rated lower production
tolerance in % for Pmax

ts— the manufacturer’s rated upper production
tolerance in % for lsc

ta— the manufacturer’s rated upper production
tolerance in % for Pmaxa(NP)
@Pmax - the maximum power bifaciality coefficient

BSI - for stress on bifacial modules, corresponding
to 1 000 W/m? on the module front and 300 W/m? on
the module rear

RTE — Relative thermal endurance index

TRF No. IEC61215F_SE
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Testing Dates (YYYY-MM-DD)
Date of first test item received.........c.cccoveveveeieeieeiienn . 2025-04-30
Dates of tests (beginning/end)..........ccccocvvvveevinevienns . 2025-05-06/ 2025-06-24

TRF No. IEC61215F_SE
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GENERAL REMARKS:

Product Service GmbH.

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

This TRF has been created in cooperation with CTL ETF-9 and German National Committee (DKE).
The originator’s responsibility of this TRF in IECEE CB Scheme has been assigned to TUV SUD

Throughout this report a O comma / Xpoint is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate
includes more than one factory location and a
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has

been provided ..........cocee i, :

O Yes
Not applicable

When differences exist; they shall be identified in the General product information section.

Name and address of factory (factories) .................... :

MEM PANEL SOLAR ENERJI VE SANAYI
TICARET A. S

Organize Sanayi Bolgesi 3. Cadde NO:4 Onikisubat,
Kahramanmarasg, Turkiye

PRODUCT ELECTRICAL RATINGS:

Monofacial Module:

Module type / / / /
Voc [V] / Tolerance / / / /
Vmp [V] / / / /
Isc [Adc] / Tolerance / / / /
Imax [Adc] / / / /
Pmp [W] / Tolerance / / / /
Maximum system voltage [V] / / / /
Maximgm Ove_r-Current / / / /
Protection Rating [A]

Module type / / / /
Voc [V] / Tolerance / / / /
Vmp [V] / / / /
Isc [Adc] / Tolerance / / / /
Imax [Adc] / / / /
Pmp [W] / Tolerance / / / /

TRF No. IEC61215F_SE
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Maximum system voltage [V]

Maximum Over-Current
Protection Rating [A]

Note: /

Bifacial Module:

— Module type M66H8SNTP- M66HSNTP- M66HSNTP-
600 630 610
Pmax [W] 600 630 610
/Tolerance
Voc [V] /Tolerance 47.70 48.90 48.10
STC condition Isc [AdC] 1595 16.18 16.05
/Tolerance
Vimp [V] 39.44 40.75 39.77
Imp [AdC] 15.21 15.48 15.34
Pmax [W] 664 698 675
/Tolerance
BNPI condition | Voc [V] /Tolerance 48 49.20 48.40
lsc [AdC] 17.67 17.92 17.78
/Tolerance
@Prmax 80+10% 80+10% 80+10%
Bifaciality 0 0 0
coefficient @Voc 99+1% 99+1% 99+1%
@lsc 80+10% 80+10% 80+10%
— Maximum system
voltage [V] 1500 1500 1500
— Maximum Over-
Current Protection 35 35 35
Rating [A]

TRF No. IEC61215F_SE
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GENERAL PRODUCT INFORMATION AND OTHER REMARKS:

Modifications:

Initial module design qualification
O Extension of module design qualification

O Original test report ref. NO. ..o, :

Model differences and modification:

Test programs for crystalline silicon PV modules [ Test programs for thin-film PV modules

0 4.2.1 Modification to frontsheet
0 4.2.2 Modification to encapsulation system

X4.2.3 Modification to cell technology

O 4.2.4 Modification to cell and string
interconnect material or technique

O 4.2.5 Modification to backsheet
[0 4.2.6 Modification to electrical termination
[0 4.2.7 Modification to bypass diode

[0 4.2.8 Modification to electrical circuitry

0 4.2.9 Modification to edge sealing

0 4.2.10 Modification to frame and/or mounting
structure

O 4.2.11 Change in PV module size

4.2.12 Higher or lower output power (by 10 %
or more) with the identical design and size
and using the identical cell process

[0 4.2.13 Increase of over-current protection
rating

O 4.2.14 Increase of system voltage

[0 4.2.15 Change in cell fixing tape

O 4.3.1 Modification to frontsheet
0 4.3.2 Modification to encapsulation system
O 4.3.3 Modification to front contact (e. g. TCO)

O 4.3.4 Modification to cell technology

0 4.3.5 Modification to cell layout
O 4.3.6 Modification to back contact
[0 4.3.7 Modification to edge deletion

[ 4.3.8 Modification to interconnect material or
technique

O 4.3.9 Modification to backsheet

O 4.3.10 Modification to electrical termination

0 4.3.11 Modification to bypass diode

[0 4.3.12 Modification to edge sealing

O 4.3.13 Modification to frame and/or mounting
structure

O 4.3.14 Change in PV module size

O 4.3.15 Higher or lower output power (by 10 %
or more) with the identical design and size

[0 4.3.16 Increase of over-current protection
rating

O 4.3.17 Increase of system voltage

Note: The clause references modifications extracted from IEC 62915

TRF No. IEC61215F_SE
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MODULE GROUP ASSIGNMENT:
Sample # (?r?JTgII% Type/model Sample S/N Remark
1 A M66H8NTP-610 | 49213012508913 N/A
2 B M66HBNTP-610 | 49213112502930
3 C M66H8NTP-610 | 49213112504215
4 C M66H8NTP-610 | 49213112501498
5 D M66H8NTP-610 | 49213112505267
6 D M66H8NTP-610 | 49213112501427
7 E M66H8NTP-610 | 49213012599019
8 E M66H8NTP-610 | 49213112505242
9 F M66H8NTP-610 | 49213012509149
10 F M66H8NTP-610 | 49213012509772
11 F M66H8NTP-610 | 49230812504282
12 F M66H8NTP-610 | 49231012501598
23 Highl M66H8NTP-630 | 49213112502974
24 High2 M66H8NTP-630 | 49213112599003
25 Lowl M66H8NTP-600 | 48171512505236
26 Low?2 M66H8NTP-600 | 48171612505990
Supplementary information:

Note (1) Use the “General product information” field to give any information on model differences
within a product type family covered by the test report and to describe the range of electrical
and safety ratings, if the TRF covers a type family of modules.

Note (2)  Use Annex 1 to list the used materials and components of the module (manufacturer/supplier
and type reference).

Note (3)  The module numbers/identifiers are set in accordance to IEC 62915 Photovoltaic (PV)
modules — Retesting for type approval, design and safety qualification, Annex A3

TRF No. IEC61215F_SE
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11 TEST FLOW (if it is not a full test, strikethrough non-performed test)
Note: Deviations from test sequence are possible but must be documented.
MQT 01
Visual inspection
I
MQT 19.1
Initial Stabilization
[
MQT 06.1
Performance at
STC (Followed by
Gate No.1
I
MQT 03
Insulation test
[
MQT 15
Wet leakage
current
[ I I [ I |
1 Module 1 Module 2 Modules 2 Modules 2 Modules 4 Modules
Sequence A Sequence B Sequence C Sequence D Sequence E Sequence F
MQT 07 ?)/Il?tgo?r MQT 10 The'r\:nglrclilin MQT 13
Performance UV precondition yelng Damp heat test MQT 21
Exposure test
at low Test test 200 cycles 1000 h PID test
e R o
irradiance 60 KWh/m2 15 kWh/m2 -40°C 10 85°C 85°C/85%RH
[ [ [
MQT 04 MQT 20
Measurement MégT 181 Cyclic (dynamic)
ypass 5
of diode mechanical load
temperature thermal test test 1000 cycles at imodule | 1module
coefficients 1000 Pa
I [
MQT 11 MQT 16 MOT 17
MQFiTn;IQ'Z Thermal cycling Static mechanical H§| test
Stabilization test, 50 cycles load test
-40°C to 85°C (design load)
[ [ I
MQT 12 MOT22
MQT 06.1 Humidity freeze Bending-test
Performance test, 10 cycles Flexible-medule
at STC —40 °C to 85 °C, only
85 % RH 25-¢cyeles
1 module
1 module
MQT 09 MQT 14.1
Hot-spot ;
Retention of
endurance . h
test junction box test
| I
I
MQT 18.2
Bypass
diode Final Stabilization
functionality
test
[
1 Module MQT 06.1
measured together with Performance at
modules from sequences STC
B-E as control and to |
determine reproducibility, MQT 03
r Insulation test
[
MQT 15
Wet leakage
current

TRF No. IEC61215F_SE
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IEC 61215-1
Clause Requirement + Test Result - Remark Verdict
5. MARKING AND DOCUMENTATION —
5.1 Name Plate P
All electrical data is shown as relative to standard test | Marked on label
conditions (1 000 W/mz, 25 °C, AM 1,5 according to P
IEC TS 61836).
International symbols are used where applicable. Marked on label P
The module includes clear and indelible markings: P
a. Name, registered trade name or registered trade MEM PANEL SOLAR
mark of manufacturer ENERJI VE SANAYI N/A
TICARET A.S
b. Type or model number designation Marked on label P
c. Serial number (unless marked on other part of Provided under superstrate
product) near the top rail of frame P
d. Date and place of manufacture, alternatively serial | Serial number allowing to
number allowing to trace the date and place of trace the date and place of =
manufacture: manufacture
e. Maximum system voltage 1500V DC P
f. Class of protection against electrical shock Class Il P
g. Voltage at open-circuit or Voc including Marked on label P
tolerances.
h. Current at short-circuit or Isc including tolerances | Marked on label P
i. Module maximum power or Pmax including Marked on label b
tolerances
5.2 Documentation P
521 Minimum requirements P
Modules are supplied with documentation describing | Refer to manual document
the methods of electrical and mechanical installation P
as well as the electrical ratings of the module
The documentation states the class of protection Refer to manual document
against electrical shock under which the module has p
been qualified and any specific limitations required for
that class.
The documentation assures that installers and Refer to manual document
operators receive appropriate and sufficient p
documentation for safe installation, use, and
maintenance of the PV modules.
5.2.2 Information given in the documentation P
a. All information required under 5.1 €) to i) Marked on label P

TRF No. IEC61215F_SE
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installation slope, sub-structure or other applicable
installation information)

IEC 61215-1
Clause Requirement + Test Result - Remark Verdict

b. Overcurrent protection device type and rating are | Marked on label P
e.g. given in IEC 60269-6

Maximum series/parallel module configuration is Refer to manual document p

recommended

c. Manufacturer’s stated tolerance for Voc, Iscand | Refer to manual document
maximum power output under standard test P
conditions

d. Temperature coefficient for voltage at open-circuit | Refer to manual document P

e. Temperature coefficient for maximum power Refer to manual document P

f.  Temperature coefficient for short-circuit current Refer to manual document P

All electrical data mentioned above shown as relative | Marked on label

to standard test conditions (1 000 W/m?, 25 °C, AM 1,5 P

according to IEC TS 61836)

g. Nominal module operating temperature (NMOT) is | Refer to manual document P
specified

h. Performance at NMOT (MQT 06.2) is specified Refer to manual document P

i. Performance at low irradiance (MQT 07) is Refer to manual document P
specified

j- International symbols used where applicable Refer to manual document P

k. Compliance checked by inspection and MQT 04 | Refer to manual document P
through MQT 07

I.  The electrical documentation includes a detailed
description of the electrical installation wiring —
method to be used

m. The minimum cable diameters for modules Refer to manual document P
intended for field wiring

n. Any limitations on wiring methods and wire Refer to manual document
management that apply to the wiring compartment P
or box;

0. The size, type, material and temperature rating of | Refer to manual document b
the conductors to be used

p. Type of terminals for field wiring Refer to manual document =

g. limitations to the mounting situation (e.g., slope, Refer to manual document P
orientation, mounting means, cooling)

r. statement indicating the fire rating(s) and the applied | Refer to manual document

standard and the limitations to that rating (e.g., P

TRF No. IEC61215F_SE
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IEC 61215-1

Clause Requirement + Test Result - Remark Verdict

s. A statement indicating the design load per each Refer to manual document
mechanical means for securing the module as
evaluated during the static mechanical load test
according to MQT 16. At discretion of the
manufacturer the test load and/or the safety factor ym
may be noted, too

The installation instructions include relevant Refer to manual document
parameters specified by manufacturer or the following
statement or the equivalent:

"Under normal conditions, a photovoltaic module is
likely to experience conditions that produce more
current and/or voltage than reported at standard test P
conditions. Accordingly, the values of Isc and Voc
marked on this module should be multiplied by a factor
of 1,25 when determining component voltage ratings,
conductor current ratings, and size of controls
connected to the PV output.”

5.2.3 Assembly instructions -

Provided with a product shipped in subassemblies, —
detailed and adequate to the degree required to N/A
facilitate complete and safe assembly of the product

Supplementary information: —

7. PASS CRITERIA P
7.2 Power output and electric circuitry —
7.2.1 Verification of rated label values (Gate No. 1) —
Manufacturer’s tolerances and Laboratory uncertainties P
t1 t2 t3 ta
manufacturer’s rated lower/upper
) . 3 3 3 3
production tolerance in %
maz m2 ms —
T
measurement uncertainty in % of the 26 10 24
laboratory
Laboratory reproducibility r................... [0.9%
After stabilization, each individual module meets the requirements P
Pmax « oo ee et : | See Table 03 P
N 0L+ttt ettt ettt et et et e e r e e e e e e n i rraaeeeaannne . | See Table 03 P
IS C ettt . | See Table 03 P
After stabilization the arithmetic average Pmax
_ . See Table 03 P
Pmax Of all modules meet the requirements.
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7.2.2 Maximum power degradation during type approval testing (Gate #2) P
At the end of each test sequence or for sequence B See each Table of the test
after bypass diode test, each test sample meets the P
requirements for Pmax
7.2.3 Electrical circuitry P
Samples do not exhibit an open-circuit during the tests | — P
7.3 Visual defects P
There is no visual evidence of a major defect. — P
7.4 Electrical safety P
The |nsylat_|on test (MQT 03) requirements are met at See each Table of the test p
the beginning and the end of each sequence
The wet leakage current test (MQT 15) requirements See each Table of the test p
met at the beginning and at the end of each sequence
Specific requirements of the individual tests are met — N/A
Supplementary information: —
4. TESTING OVERVIEW —
Initial examination All modules
4.1 Visual inspection (MQT 01)) ......cccccceeeeeevvinvveeeee...s. | See Table 01
4.19.5 Initial stabilization (MQT 19.1) ...........cccceevvvveeeenn . | See Table 02 P
4.6 Performance at STC & BNPI (MQT 06.1) See Table 03 p
4.3 Insulation test (MQT 03) .......ccccvevvvveeviieeeesineeeenn s | See Table 04 P
4.15 Wet leakage current test (MQT 15) ....................... | See Table 05
Sequence | 1 Module Sample 1 P
A
4.7 Performance at low irradiance (MQT 07)............... | See Table 06 P
4.4 Measurement of temperature coefficients (MQT See Table 07
Sequence | 1 Module Sample 2 P
B
4.8 Outdoor exposure test (MQT 08)..........cccceeeeneeennn s | See Table 08 P
4.18.1 Bypass diode thermal test (MQT 18.1) P

Maximum allowed junction temperature ...............:
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Calculated junction temperature .......cccccceeevvviceienns | — —
Final measurements...........cccccvevvvenviiveesveneeennn s | See Table 09 P
4.18.2 Bypass diode functionality test (MQT 18.2) .......... | See Table 10 P
4.19.6 Final stabilization (MQT 19.2) .............cccceevvvveee . | See Table 10.1 - 10.3 P
4.9 Hot spot endurance test (MQT 09) ........................ | See Table 11 P
Sequence | 2 Modules Samples 3,4 P
C
4.10 UV preconditioning test (MQT 10) ........................:. | See Table 13.1 - 13.2 P
4.20 Cyclic (dynamic) mechanical load test (MQT 20) See Table 14 P
4.11 Thermal cycling test 50 cycles (MQT 11)............... | See Table 15 P
4.12 Humidity-freeze test (MQT 12)...........cccceeevvveeeenn . | See Table 16 P
Sequence | 1 Module Sample 3 P
C1
4.14.2 Retention of junction box on mounting surface See Table 17 P
(MQT 14.1) oo, :
4.14.3 Test of cord anchorage (MQT 14.2) N/A
4.14.3.1 | The junction box, separate from the module, shall See list of attachments P
be tested to IEC 62790 "Test of cord
anchorage" and shall meet the requirements
tNEIEIN oo
Sequence | 2 Modules Samples 5,6 P
D
4.11 Thermal cycling test 200 cycles (MQT 11) ............ | See Table 18 P
Sequence | 2 Modules Samples 7,8 P
E
4.13 Damp heat test (MQT 13) ....cccceeevvvivviieeeeeenveeennnne . | See Table 19 P
4.19.6 i Hization-(MQT 192} e See Table-23.3 N/A
Sequence | 1 Module Sample 7 P
El
4.16 Static mechanical load test (MQT 16)................... . | See Table 20 P
4.22 i SeeTable 20 N/A
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Sequence | 1 Module Sample 8 P
E2
4.17 Hail test (MQT 17) See Table 21 P
Seunence 4 Modules Samples 9,10,11,12 P
4.21 Potential induced degradation test (MQT 21) See Table 22 P
4.19.6 i Hzationr- MOFA9 Dt SeeTable 234236237 N/A
Final measurement All modules for Sequence C, P
D, E, F; Control module for
Sequence A
4.19.6 See Table-23.1-23.2 N/A
4.6 Performance at STC&BNPI (MQT 06.1) ............... | See Table 23.3,-23.5
4.3 Insulation test (MQT 03) ...covvvviiviiieeeeeeeeeeeeeeeeeveeeen s See Table 23.6 P
4.15 Wet leakage current test (MQT 15) ....................... | See Table 23.7 P
TABLE 01: MQT 01 ini: Initial Visual inspection
Test Date [YYYY-MM-DD].....ccccooovvrnniennnnn. . 12025-05-06 —
Sample # Nature and position of initial findings — comments or attach photos —
1 No visual defects found P
2 No visual defects found P
3 No visual defects found P
4 No visual defects found P
6 No visual defects found P
7 No visual defects found P
8 No visual defects found P
9 No visual defects found P
10 No visual defects found P
11 No visual defects found P
12 No visual defects found P
23 No visual defects found P
24 No visual defects found P

Supplementary information: —.
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TABLE 02: MQT 19.1 ini: Initial stabilization
TABLE 02.1: MQT 06.1 ini: Performance at STC before initial stabilization
Test Date [YYYY-MM-DD]......cccevvrennen. : | 2025-05-06 —
Test method........ccovveviiicii : Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [W] FF [%] Result
1 15.61 48.61 14.91 40.91 610.0 80.41 —
2 15.72 48.67 14.93 41.04 612.6 80.07 —
3 15.76 48.68 14.94 41.02 613.0 79.89 —
4 15.72 48.64 14.93 41.04 612.8 80.16 —
5 15.72 48.58 14.91 41.04 612.1 80.15 —
6 15.72 48.67 14.94 41.03 612.9 80.13 —
7 15.75 48.67 14.94 41.04 613.1 79.96 —
8 15.73 48.60 14.95 41.01 612.9 80.14 —
9 15.67 48.64 14.88 41.02 610.4 80.11 —
10 15.67 48.61 14.88 40.99 610.1 80.12 —
11 15.67 48.70 14.82 41.43 614.0 80.49 —
12 15.68 48.73 14.85 41.43 615.3 80.50 —

Supplementary information: —

TABLE 02.2: MQT 19.1: Initial Stabilization procedure

Light exposure method ..............cccoovvviviii . |0 Solar simulator Natural sunlight
Stabilization criterion x per IEC 61215-1-X ............... © 1%
Sample # 1 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle :?rtaecglgi:':itgg LifE1e EUES texp?gr:ﬁre RIS Ti;ntaexéx\(/j) ;t (Pmax — Pmin) / |~ Stable
(KWh/m?) (W/m2) °C) load(Q) cycle Paverage (%) | (Yes/No)
Initial — — — — 610.0 — —
1 5.2 >500 — 2.7 609.1 — —
2 5.3 >500 — 2.7 608.3 0.28 Yes
3 — — — — — — —
Sample # 2 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle :?rfgi;itgg Irr(?/\c/i/i;rg:e tergﬂr?grtejxltire ITS:LS(%V)G Trrungx e(an) ci‘t (TD":V’;; P(T,};g d (3;:7'12)
(KWh/m2) (°C) cycle o
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Initial — — — — 612.6 — —
1 52 >500 — 2.7 611.4 — —
2 53 >500 — 2.7 610.1 0.41 Yes
3 J— P P J— J— — R
Sample # 3 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle Ii?rtaeggitgg Irradiar;ce terrl\lllp()):rtzjalsjre REHEYE Ft);:xe(x\(g) (:‘t (Pmax = Prin) / | Stable
(KWh/m?2) (W/m?) °C) load(Q) cycle Paverage (%) | (Yes/No)
Initial — — — — 613.0 — —
1 52 >500 — 2.7 612.3 — —
2 53 >500 — 2.7 611.5 0.24 Yes
3 J— J— J— J— J— — —
Sample # 4 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle Ii?rtaeggitgg Irradiar;ce terrl\lllp()):rtzjalsjre REHEYE Ft);:xe(x\(g) (:‘t (Pmax = Prin) / | Stable
(KWh/m?) (W/m?) =C) load(Q) cycle Paverage (%) | (Yes/No)
Initial — — — — 612.8 — —
1 5.2 >500 — 2.7 612.1 — —
2 53 >500 — 2.7 611.3 0.25 Yes
Sample # 5 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle :?rfc?igitgg Irr(e\t/ﬂ/i%r;;:e texsgr:iltire I'\;g:(ijs(tg)e Ft)r;n(aexe(nwd) ;t (PP":;; P("%g J (\2:;1;)
(kwh/m?2) (°C) cycle 9
Initial — — — — 612.1 — —
1 52 >500 — 2.7 611.2 — —
2 53 >500 — 2.7 610.5 0.26 Yes
3 J— — — — J— — J—
Sample # 6 Test Date (YYYY-MM-DD) start/end ............: 2025-05-06/2025-05-13
Test cycle :?rtsgir;itg g Irr(s\(lj/ira‘:]r;;e ter?:l ::rlgllt(lej re Fleoe:(ijs(t(i)v)e Tﬁgxe(x\(/j) ;t (F;:j;; P(T,Zg J (f;:zileo)
(kwh/m?2) (°C) cycle 9
Initial — — — — 612.9 — —
1 52 >500 — 2.7 612.1 — —
2 5.3 >500 — 2.7 611.2 0.28 Yes
3 — — — — — — —
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Sample # 7 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle Ii?rtsgizitgg Irr(s\c/l/i;r;;:e tenl\l/lp?:rgtire ng:ids(t})v)e Tﬁéxe(x\é) cz)ift (IIDD";:; P('Egg J (5‘::7,1;)
(kwh/m?2) (°C) cycle 9e
Initial — — — — 613.1 — —
1 52 >500 — 2.7 612.1 — —
2 53 >500 — 2.7 611.4 0.28 Yes
3 J— J— J— J— J— — —
Sample # 8 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle Ii?rtaegt:;itgg Irradiar;ce terrl\lllp()):rtzjaltire REHEYE Ft);](aexe(x\é) ;‘t (Pmax = Prin) / | Stable
(KWh/m?) (W/m?) =C) load(Q) cycle Paverage (%) | (Yes/No)
Initial — — — — 612.9 — —
1 52 >500 — 2.7 612.2 — —
2 53 >500 — 2.7 611.0 0.31 Yes
3 J— — — — J— — —
Sample # 9 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle :?rfc?igitgg Irr(e\t/ﬂ/i%r;;:e terwpogrl'cj‘tl:ﬂe I'\;g:(ijs(tg)e Ft)r;n(aexe(nwd) ;t (PP":;; P("%g J (\2:?[111)
(kwh/m?2) (°C) cycle 9
Initial — — — — 610.4 — —
1 5.2 >500 — 2.7 609.2 — —
2 53 >500 — 2.7 608.5 0.31 Yes
3 J— — — — J— — —
Sample # 10 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Testoycle | inagiaton et terperatire P eand of e O el
(kwh/m?2) (°C) cycle 9
Initial — — — — 610.1 — —
1 52 >500 — 2.7 609.3 — —
2 53 >500 — 2.7 608.1 0.33 Yes
3 J— — — — J— — —
Sample # 11 Test Date (YYYY-MM-DD) start/end ............: 2025-05-06/2025-05-13
Test cycle :?rtaeéyigitg g Irr(?/\(lj/i;r;;e ter$1/I ::rlglti re Flece)z:(ijs(t(i)v)e Tﬁgxe(x\(/j) (flft (FI;'Z:; P(T,Zg J (YS;:;)llleo)
(kwh/m?2) (°C) cycle 9e
Initial — — — — 614.0 — —
1 5.2 >500 — 2.7 613.4 — —
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2 53 >500 — 2.7 611.9 0.34 Yes
3 — — — — — — —
Sample # 12 Test Date (YYYY-MM-DD) start/end ............. 2025-05-06/2025-05-13
Test cycle Ii?rt;%::itgg Irr(s\c/l/i;r;;:e terrl\l/lp?grtglsjre Fli(()a:ids(tg/)e Tﬁ?éx\g ci‘t (IIDD"::; P('P,};g J (\2:7!1160)
(kwh/m?2) (°C) cycle 9e
Initial — — — — 615.3 — —
1 52 >500 — 2.7 614.3 — —
2 53 >500 — 2.7 613.1 0.36 Yes
3 — — — — — — —

Supplementary information: —

Supplementary information: —

TABLE 03: MQT 06.1 initial: Performance at STC after initial stabilization (Front side)

Test Date [YYYY-MM-DD]......ccccoovernenns 1 12025-05-13 —

Pmax lower limit (W) ..o, . | See table below: Pmax [W] — Min calc. —

Prmax (1ab) lower imit (W) «.o..ovveeeeeeeeenne.. . |587.400 —

Voc(lab) upper limit (V) coooeeeeiieeiieciieens | See table below: Voc [V] Max. calc. —

Isc (Iab) upper limit (A) .coooeoeeiieieeiees . | See table below: Isc [A] Max. calc. —

Test method ... : Solar simulator O Natural sunlight =

Isc [A] Voc [V] Pmax [W]
Sample # | \jeas | Max. | Meas. | Max. Imp [A] | Vo V] | Meas. | Min. calc. | FF[%] | Result
calc. calc.

1 15.60 | 16.110 | 48.51 | 48.729 14.88 40.87 608.3 | 569.778 80.38 P
2 15.71| 16.110 | 48.51 | 48.729 1491 40.91 610.1 | 569.778 80.05 P
3 15.76 | 16.110 | 48.60 | 48.729 14.93 40.95 611.5 | 569.778 79.84 P
4 15.70 | 16.110 | 48.57 | 48.729 14.91 41.00 611.3 | 569.778 80.15 P
5 15.69 | 16.110 | 48.58 | 48.729 14.90 40.96 610.5 | 569.778 80.09 P
6 15.71 | 16.110 | 48.57 | 48.729 14.93 40.93 611.2 | 569.778 80.12 P
7 15.73 | 16.110 | 48.60 | 48.729 14.93 40.95 611.4 | 569.778 79.95 P
8 15.71 | 16.110 | 48.53 | 48.729 14.94 40.90 611.0 | 569.778 80.12 P
9 15.65 | 16.110 | 48.54 | 48.729 14.85 40.97 608.5 | 569.778 80.10 P
10 15.64 | 16.110 | 48.55 | 48.729 14.86 40.93 608.1 | 569.778 80.09 P
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11 15.64 | 16.110 | 48.64 | 48.729 | 14.80 41.33 | 611.9 | 569.778 80.43 P
12 15.64 | 16.110 | 48.71 | 48.729 | 14.84 41.33 | 613.1 | 569.778 80.46 P
Average = 61%57 — = —

Supplementary information: The limit values are calculated considering manufacturer’s tolerances t of rated
nameplate values and laboratory measurement uncertainties m.

TABLE 03.1: MQT 06.1: Performance at STC after initial stabilization (Back side)

Test Date [YYYY-MM-DD]......c..ccoooenen.. : 2025-05-13 —

Testmethod......................... X Solar simulator O Natural sunlight —

AP elAl | VoM [InolA]| Vip V] | PrwcW] | FE[%] | Qe | Voo | @Pma | Result
1 11.73 48.19 11.50 | 41.75 480.3 84.98 | 0.7517 | 0.9934 | 0.7895 1
2 11.74 48.25 11.60 | 41.59 482.5 85.20 | 0.7471 | 0.9946 | 0.7908 2
3 11.64 48.24 11.65 | 41.47 483.3 86.08 | 0.7384 | 0.9926 | 0.7903 3
4 11.74 48.34 11.59 | 41.55 481.6 84.85 | 0.7477 | 0.9951 | 0.7877 4
5 11.70 48.17 11.58 | 41.55 481.2 85.37 | 0.7459 | 0.9914 | 0.7882 5
6 11.57 48.21 11.62 | 41.63 483.6 86.70 | 0.7367 | 0.9925 | 0.7913 6
7 11.56 48.40 11.49 | 41.72 479.6 85.74 | 0.7345 | 0.9959 | 0.7844 7
8 11.50 48.26 11.52 | 41.68 480.0 86.47 | 0.7320 | 0.9943 | 0.7856 8
9 11.73 48.25 11.40 | 41.86 477.3 84.31 | 0.7498 | 0.9940 | 0.7844 9
10 11.58 48.19 11.46 | 41.68 477.6 85.56 | 0.7406 | 0.9926 | 0.7853 10
11 11.74 48.31 11.62 | 41.75 485.1 85.53 | 0.7506 | 0.9932 | 0.7928 11
12 11.71 48.38 11.63 | 41.65 484.4 85.51 | 0.7485 | 0.9932 | 0.7901 12

Supplementary information: —

TABLE 03.2: MQT 06.1: Performance at BNPI (front side irradiance 1 000 W/m?, backside

irradiance 135 W/m?2, 25 °C, AM 1.5) after initial stabilization
Test Date [YYYY-MM-DD].......cccceeennenne. : |2025-05-13
Pmax lower limit (W) ..ococovviiiiniiniieen, | See table below: Pmax [W] — Min calc.

Prmax (Iab) lower imit (V) ........ccoovvverreeeeens . |650.056

Voc(lab) upper limit (V) ..ooooeveeveeiiiiieies :

See table below: Voc [V] Max. calc.

Isc (lab) upper lImit (A) ..oooovveviiiiieiieen, . | See table below: Isc [A] Max. calc.
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Test method ... : Solar simulator O Natural sunlight —
lsc [A] Voc [V] Prmax [W]
Sample # | \eas | Max. | Meas. | Max. |'m[Al] Ve VI | \eas Min. FF [%] Result
calc. calc. calc.
1 17.24 | 17.847 | 48.61 | 49.035 | 16.46 | 40.78 671.1 | 630.555 80.09 —
2 17.37| 17.847 | 48.64 | 49.035 | 16.50 | 40.84 674.0 |630.555 79.76 —
3 17.43 | 17.847 | 48.66 | 49.035 | 16.51 | 40.84 674.4 |630.555 79.53 —
4 17.36 | 17.847 | 48.61 | 49.035 | 16.50 | 40.85 674.0 |630.555 79.85 —
5 17.38 | 17.847 | 48.59 | 49.035 | 16.48 | 40.90 674.0 |630.555 79.79
6 17.38 | 17.847 | 48.61 | 49.035 | 16.51 | 40.83 674.1 |630.555 79.78 —
7 17.40 | 17.847 | 48.66 | 49.035 | 16.52 | 40.79 674.0 |630.555 79.60 —
8 17.38 | 17.847 | 48.61 | 49.035 | 16.52 | 40.82 674.3 |630.555 79.82 —
9 17.31 | 17.847 | 48.65 | 49.035 | 16.42 | 40.93 672.2 |630.555 79.80 —
10 17.31 | 17.847 | 48.65 | 49.035 | 16.45| 40.83 671.7 |630.555 79.78 —
11 17.27 | 17.847 | 48.84 | 49.035 | 16.37 | 41.29 676.0 |630.555 80.15 —
12 17.31 | 17.847 | 48.81 | 49.035 | 16.41 | 41.27 677.2 |630.555 80.15 —
Average — 673.927 — — —
Supplementary information: The limit values are calculated considering manufacturer’s tolerances t of rated
nameplate values and laboratory measurement uncertainties m.

TABLE 04: MQT 03: Initial Insulation test
Test Date [YYYY-MM-DD].............. |2025-05-13 —
Test Voltage applied [V] ................. |8000/1500 —
Size of module [m?].........ccceevenel [2.70 —
Required Resistance [MQ]............ 1 1>14.81 —
Sample # Measured Dielectric breakdown S
MQ Yes (description) No
1 26100 — P
2 25300 — P
3 22700 — P
4 24900 — P
6 21100 — P
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7 24800 — P
8 20700 — P
9 28300 — P
10 21500 — P
11 26600 — P
12 21900 — P

Supplementary information: —

TABLE 05: MQT 15: Initial Wet leakage current test

Test Date [YYYY-MM-DD].......coocvrrivveeeniiinnnnd 2025-05-13

Test Voltage applied [V]...cccccoviiiiiiiieiieel 1500

Solution temperature [°Cl.....ccccevvivieeeiiiieeeniiieeen 23.8

Solution resistivity [Q cm] ... 2471

Size of module [M?] .....cooiiiiiiiee e 2.70

Sample # Required Resistance [MQ] Measured [MQ]

01 >14.81 7130
02 >14.81 5470
03 >14.81 5310
04 >14.81 4220
06 >14.81 9670
07 >14.81 5890
08 >14.81 3870
09 >14.81 10250
10 >14.81 7640
11 >14.81 5230
12 >14.81 11510

Supplementary information: —

TABLE 06: MQT 07 - Performance at low irradiance
Test Date [YYYY-MM-DD]......ococcvvmieiieeeiiiiinieeee e 1 12025-05-21 —

Test method ..: |0 Outdoor measurement

Ambient air temperature [°C]: —

Irradiance [W/m?]: —

Module temperature [°C]: —
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Data corrected to a 25°C cell temperature and 200 W/m? irradiance
O Directly measured —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]
01-F 3.16 46.17 2.98 40.53 120.82 82.76
01-B 241 45.76 2.29 40.54 92.86 84.16
Supplementary information: —.
TABLE 07: MQT 04 - Measurement of temperature coefficients
Test Date [YYYY-MM-DD].........cccccvvvvveeevniicnnnnnn s | 2025-05-21 -
Ambient air temperature [°C] high/low ................... |65.2/25.0 —
Irradiance [W/m?] high/low..............cccccceevsvenennenn.s. | Corrected to 1000 —
Module temperature [°C] high/low.......................... |65.2/25.1 —
Sample # a [%/°C] B [%/°C] 0 [%/°C] —
01 0.0293 -0.2716 -0.3484 —
Supplementary information: —
TABLE 08: MQT 08 - Outdoor exposure test
Test Date [YYYY-MM-DD] start/end ............. |2025-05-13/ 2025-06-09 —
Sample # 02 —
Total irradiation dosage [kWh/m?] ................ [60.2 —
Angle of tilt the test module ...............ccco.....t | 35° —
Electrical load: Restive load
O MPPT a
Supplementary information: —
Table 08.1: MQT 01: Visual inspection after outdoor exposure test
Test Date [YYYY-MM-DD]........ccccvevvrvrnnnnnt | 2025-06-09 —
Sample # |Nature and position of initial findings — comments or attach photos —
02 No major visual defects P
Supplementary information: —
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Table 08.2: MQT 15: Wet leakage current test after outdoor exposure test
Test Date [YYYY-MM-DDJ .....cccccovvvveninrnnnn : 12025-06-09 —
Test Voltage applied [V] ...ceooevcvvvveeeeeeennnl [ 1500 —
Solution temperature [°C] ....ccceeveevviiiiieennnn: (2301 —
Size of module [M2].....ccoocveevie e, : 12.70 —
Solution resistivity [Q cm].....cccccceeeivinnnnnnns | 2471 —
Sample # Measured [MQ] Limit [MQ] Result

02 6432 212.86 P

Supplementary information: —

Table 08.3: MQT 02 - Maximum power determination after outdoor exposure test - Optional
Test Date [YYYY-MM-DD]....ccooocevvvvvvevicnnnnss | — —

Module temperature [°C].....ccccocvvvvevieveriiinns | — —

Irradiance [W/m?2) .......ccccceveiiieviiiecieeseeieensl | — —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]

Supplementary information: —

Table 08.4: MQT 03 - Insulation test after outdoor exposure test - Optional
Test Date [YYYY-MM-DD].....ccooccevvvvveevinnnnn. D= —

Test Voltage applied [V] ..cccoveeiieniiiiiieee D= —

Size of module [M?] ..., D= —

Required Resistance [MQ)]..........cccccveeeinenns D= —

Sample # | Measured Required (MQ) Dielectric breakdown Result
(MQ) (MQ) Yes (description) No

Supplementary information: —.

TABLE 09: MQT 18: Bypass diode thermal test

Test Date [YYYY-MM-DD] start/end ............. : 2025-06-11 —
Sample # 02 —
Module temperature [°Cl......ccooovriieeiieenienns : 755 —

TRF No. IEC61215F_SE



Page 29 of 66

Report No. GCTC2025WT0176-01-02

IEC 61215-1

Clause Requirement + Test Result - Remark Verdict
Number of diodes in junction box................... : 3 —
Diode manufacturer ...........ccoeeeereneneennennens : / —
Diode type designation ...........cccceeeveevneeiinennns : / —
Max. permissible junction temperature, Timax [ C] 200 —
(according to diode datasheet)...................... :
PTOGEUIE o oo ¢ |performed on full module B
Step 1, Determination of Vp versus T; characteristic —
Diode 1 30+x2°C 50+2°C 70+£2°C 90+2°C
Ambient temperature of the junction box ... : 28.74 51.02 68.78 89.4
Pulsed current..........cccoevveveeninnieesenen 19.4 19.4 19.4 19.4
Volage drop [V] ceeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeesend 0.4384 0.4156 0.3963 0.3759
VD versus TJ characteristic .........ccoeveereeni VD =-0.0010 TJ + 0.4681 —
Max. permissible junction temperature ijax[ C] 200 —
(according to diode datasheet)...................... :
Diode 2 30+x2°C 50+2°C 70+£2°C 90+2°C
Ambient temperature of the junction box ... : 28.56 50.98 68.54 89.34
Pulsed current..........cccoveveenenecnec e : 19.4 19.4 19.4 19.4
VOlage drop [V] ceeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeesend 0.4362 0.4127 0.3936 0.3723
VD versus TJ characteristic .........ccooevveeneen VD =-0.0011 TJ + 0.4663 —
Max. permissible junction temperature ijax[ C] 200 —
(according to diode datasheet)...................... :
Diode 3 30+x2°C 50+2°C 70+£2°C 90+2°C
Ambient temperature of the junction box ... : 28.64 51.32 68.30 89.49
Pulsed current........c.coceveinie i 194 19.4 194 194
Voltage drop [V] c.ceeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeen 0.4357 0.4125 0.3935 0.3724
VD versus TJ characteristic .........c.ccocoeevennn! VD =-0.0010 TJ + 0.4657 —
Max. permissible junction temperature ijax[ C] 200 —
(according to diode datasheet)..................... :
Step 2, Bypass diode thermal test

Diode 1 Diode 2 Diode 3 Result
Current flow applied [A] ..., : 194 19.4 19.4 19.4
'[\fgj( diode surface temperature allowed Tjmax 200 200 200 —
Voltage drop, Vo [V] after 1h.......ccccovvveiiiiiiiniinenn : 0.3012 0.2907 0.2977 —
Calculated max. junction temperature Tjcac [°C] ....: 166.9 159.6 168.0 —
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Ticaic < Tomax (test passed)? yes/No .......ccccceeveenene : Yes Yes Yes P
Current flow (1.25 * lsc) [A] «ovvrvevrerrerrenreeneeseenenns : 24.25 24.25 24.25 —
Bypass diode remain(s) functional (yes/no) ........... : Yes Yes Yes P

Remarks: See Table 12 for the test details of bypass diode functionality test.
3 Diodes are considered as representative number. These diodes have to be selected as worst case. In
case that additional bypass diodes tests are performed the results shall be listed in an attachment.

TABLE 09.1: MQT 01 - Visual inspection after bypass diode thermal test

Test Date [YYYY-MM-DD].....ccccceeviiiiiiiniienieenieens 1 12025-06-11 —

Sample # Nature and position of initial findings — comments or attach photos —
02 No major visual defects P

Supplementary information: —

TABLE 09.2: MQT 15 - Wet leakage current test after bypass diode thermal test

Test Date [YYYY-MM-DD] ....ccccocoiiniiniiiciieciiees : 12025-06-11 —

Test Voltage applied [V]....ooeveviieiii . 11500 —

Solution temperature [°C] ....cceeeeiiiieeeiiiiieenieeen, D212 —

Size of module [M2] .....cccooiiiiiii e :12.70 —

Solution resistivity [Q cm].......ccoccoiiiiiiiiiiinis : 12532 —

Sample # Measured [MQ] Limit [MQ] Result
02 6180 >14.81 P

Supplementary information: —

TABLE 09.3: MQT 02 — Max. power determination after bypass diode thermal test - Optional

Test Date [YYYY-MM-DDJ......cccccovrvvrnennnst

Module temperature [°Cl.......ccccevveenieenennns

Irradiance [W/m?) .....cccocvvovveeneinneeenenendd

Sample # Isc [A]

Vimp [V] Pmax [VV]

FF [%)]

Supplementary information: —.

TABLE 09.4: MQT 03 - Insulation test after bypass diode thermal test - Optional

Test Date [YYYY-MM-DD].....ccccccovvvvvvrnee :

Test Voltage applied [V] ...ccccocvvvvcvviiieennee :

Size of module [M2].....ccoovevveveeeeeee, :
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Required Resistance [MQ]...........ccccevvene N —
Measured Required Dielectric breakdown Result
Sample # —
MQ MQ Yes (description) No

Supplementary information: —

TABLE 10: MQT 18.2 - Bypass diode functionality test after bypass diode thermal test
Test Date [YYYY-MM-DDJ........cccevvvevivennennnnn :12025-06-11 —

O Method A —

Ambient temperature [°C] .......cooovvviieiiil | — —

Current flow applied [A] ....cccocveiiiiiiel | — —
Sample # VEM VFMrated VFM = (N x VFMrated) = 10 % Result

02 — — O Yes 0 No —

Supplementary information: —

Method B —

IV curve after shading Result
18 150
16 400
™
14 350
2 300
\
= 10 \ 250 =
_ = — 200 &
2-Diode 1 s \ =00 =
6 150
A \ 100
2 ‘ 50
0 L 0
0 10 20 30 40 50 60
u/v
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18 450
16— e 100
14 350
12 \\ 300
< 10 \ 250 =
2-Diode 2 = 8 | " 200 & P
6 \ 150
1 \ 100
P \ 50
0 . 0
0 10 20 30 40 50 60
u/v
18 450
16— — 400
N\
14 \ 350
12 \ 300
< 10 250 =
2-Diode 3 2l — T X 2004 P
6 150
4 \ 100
2 l':k 50
0 . 0
0 10 20 30 40 50 60
u/v
Supplementary information: —
TABLE 11: MQT 09 - Hot-spot endurance test
Test Date [YYYY-MM-DD] start/end ...................... |2025-06-13/2025-06-14 —
Sample # 02 —
Procedure of technology.........c..ccccceevevvveeennneee. s | X wafer-based technologies (WBT) MQT 09.1 —
O monolithically integrated (MLI) thin film
technologies MQT 09.2
Cell interconnection circuit............ccccceevcvvveevveeee.s. | O S SP OPS —
O Pulse solar simulator —
Type of light SOUICEe ........c.ooviiiiiiieiiieiee e Steady state solar simulator
O Natural sunlight
Module temperature at thermal equilibrium [°C].: |57.9 —
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Clause Requirement + Test Result - Remark Verdict
TABLE 11.1: MQT 09 - Hot-spot endurance test for WBT

Low | Low Low High |Permanent —
Selected hot-spot cells..........ccoooevviiiiiiiiiien, :

5A 6A IN 2T —
Shading rate [%0]......ccccocveiieeeiieeiee e see e sieens : 50 55 50 55 — —
Max. measured cell temperature in each cell [°C]: 14;1'8 1526 146.66 | 139.87 — T
Test duration of each shading [] ......ccocveevnnenn. : 1 1 1 1 — —
Irradiance during shading [W/m?] ....................: 1233 | 1233 1233 1233 — —

Supplementary information: For bifacial modules, determination of the cell shading percent and the
prolonged exposure are performed at the elevated irradiance BSI. If double-side illumination is used to
produce BSI, both the back and the front of the cell are shaded in the same way. During cell selection, any
cell that is permanently shaded by a module feature (such as the junction box) is added to the list of
selected cells
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TABLE 11.2: MQT 09 - Hot-spot endurance test for MLI

Selected hot-spot cells........ccccoevevvveeevci el | — —

Number of cells shaded .........ccccccovvvvveviiviiiiiiiiiinnnl | — —

Max. measured cell temperature [°C] ........cccceenl | — —

Test duration during shading [h] ......ccccooevviinenl |— —

Irradiance during shading [W/m?] .............o oot | — —

Supplementary information: —

TABLE 11.3: MQT 01 - Visual inspection after hot-spot endurance test
Test Date [YYYY-MM-DD].......cccceevevcvrcvrivevenennennns | 2025-06-14 —

Sample # |Nature and position of initial findings — comments or attach photos —
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02 No major visual defects found P
Supplementary information: —
TABLE 11.4: MQT 02 - Maximum power determination after hot-spot endurance test
Test Date [YYYY-MM-DDJ......ccccccvvvrcvrcnninnennnns | 2025-06-14 —
Module temperature [°C].........cccceeeveveeevicverenenneee..ns. | Corrected to 25 —
Irradiance [W/m?) .......cccccceevveeviiecieeeieeseeseesieennne.. | Corrected to 10000r Gene =
Sample # Isc [A] Voc [V] Imp [A] Vinp [V] Pmax [W] FF [%] —
02-F 15.53 48.18 14.78 40.60 600.1 80.20 —
02-B 11.63 48.23 11.46 41.73 478.4 85.25 —
Supplementary information: —
TABLE 11.5: MQT 03 - Insulation test after hot-spot endurance test
Test Date [YYYY-MM-DD].......cccccecevvvivvvncenenenennnn.t | 2025-06-14 —
Test Voltage applied [V] .....ccccoevvivcicincnneenenn s | 8000/1500 —
Size of module [M?] ...t [ 2.70 —
Required Resistance [MQ] .........ccccvvvevinienenn: | >14.81 —
Sample # Measured Required Dielectric breakdown —
MQ MQ Yes (description) No
02 24600 >14.81 — P
TABLE 11.6: MQT 15 - Wet leakage current test after hot-spot endurance test
Test Date [YYYY-MM-DD]......ccoovevvereniiereieeee . |2025-06-14 —
Test Voltage applied [V] ....ccooeveeininniniieiieie : 11500 —
Solution temperature [°C] .....coocvveeiiiiieeinieeeenee 0 122.3 —
Size of module [M?].....coooiiiii 1 12.70 —
Solution resistivity [Q cm] ..o . 12453 —
Sample # Measured [MQ] Limit [MQ] Result
02 5360 >14.81 P

Supplementary information: —

TABLE 12: MQT 18.2 - Bypass diode functionality test after Hot-spot endurance test

Test Date [YYYY-MM-DD]......ccoocvvvvrvnrevinennns s

2025-06-14
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O Method A —
Ambient temperature [°C] ......cccocvveieriienieenn D= —
Current flow applied [A] ..o D= —
Sample # VEM VFMrated VEM = (N x VFMrated) = 10 % Result
02 — — O Yes O No -
Supplementary information: —
Method B —
02# IV curve after shading Result
18 450
[+] S—————— 400
N -
14 \ 350
12 \ 300
= 10 \ 250 =
g . \ | . e
Diode 1 = 8 \ 200 &= P
6 \ 150
4 \ 100
2 \ 50
0 i L 0
0 10 20 30 40 50 60
u/v
18 450
16— _Z 400
14 \ 350
o9
\
12 \ 300
< 10 “‘ 250 =
g . _ - ;\
Diode 2 . \ o P
6 \\ 150
1 \ 100
2 \1‘ 50
0 0
0 10 20 30 40 50 60
u/v
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18 , 450

16 — —Z 400
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12 \"1 ; 300

< 10 \l 250 &=
Diode 3 = 8 F—TX\ 200 A= P

6 4 \ 150

4 ~ \ 100

2 ‘ 50
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TABLE 13.1: MQT 10 - UV preconditioning test (Front side)
Test Date (YYYY-MM-DD) start/end................ |2025-05-13/ 2025-05-16 —
Module temperature [°C] ....ccovvvvvvvveviviennnne. . 6045 —
UV irradiance (280-400nm) [W/m?] ............. : 1190.4 —
UV dose (280-320nm) [KWh/ m?] ................ ©113.3 —
Module operation condition ........................... |0 Short circuited Open circuited —
Supplementary information: —
TABLE 13.2: MQT 10 - UV preconditioning test (Back side)
Test Date (YYYY-MM-DD) start/end...............: |2025-05-16/2025-05-19 —
Module temperature [°C] ......cccovevveeeriiineeenne © |60£5 —
UV irradiance (280-400nm) [W/m?] ............. © (1904 —
UV dose (280-320nm) [KWh/ m?] ................ © 1133 —
Module operation condition .........cceeeeeereennnnn Ll O Short circuited Open circuited —
Supplementary information: For bifacial modules repeat the procedure of UV irradiation on the rear-side of
the modules.
TABLE 13.3: MQT 01 - Visual inspection after UV preconditioning test
Test Date [YYYY-MM-DD].....cccceeecvvvivvrcnnenennn.s | 2025-05-19 —
Sample # | Nature and position of initial findings — comments or attach photos —
03 No major visual defects found
04 No major visual defects found P

TABLE 13.4: MQT 15 - Wet leakage current test after UV preconditioning test
Test Date [YYYY-MM-DDJ.......cccccevvervienrennenns : |2025-05-19 —
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Clause

Requirement + Test

Result - Remark

Verdict

Test Voltage applied [V] ...ccccccvvvvveviieeevieeceen, :

1500

Solution temperature [°C]

20.7

Size of module [M?] ... :

2.70

Solution resistivity [Q cm].....cccocoviiiiiiiiiiens :

2503

Sample #

Measured [MQ]

Required Resistance [MQ]

Result

03

5130

>14.81

P

04

4890

>14.81

P

Supplementary information: —

TABLE 13.5: MQT 02 — Max. power determination after UV preconditioning test - Optional

Test Date [YYYY-MM-DDJ......cccccovvivriinnnnnnnnt

Module temperature [°Cl.......cccceevvenieeneeneennn!

Irradiance [W/M?2)......cccoeoeiiiinineene e

Sample #

Vimp [V]

Prmax [W] FF [%]

Supplementary information: —

TABLE 13.6: MQT 03 - Insulation test after UV preconditioning test - Optional

Test Date [YYYY-MM-DDJ......cccccovrivriinnnnnnnnt

Test Voltage applied [V] ....ccooovviniiniiieen!

Size of module [M2] ...

Required Resistance [MQ]..........ccocevieeinenn

Measured

Dielectric breakdown

Sample #
MQ]

Yes (description)

No

Supplementary information: —

TABLE 14: MQT 20 - Cyclic (dynamic) mechanical Load test

Test Date [MM/DD/YYYY]....ccoviiiiinnnl

2025-05-19/2025-05-20 —

Sample # 03,04 —
Temperature of tested module(°C): 28.4-29.6 —
Maximum pressure (Pa) : 1000 —
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Pressure tolerance(Pa) : =100 —
Monitoring current (A) 0.1 —
Rate per minute(cycles) : 4 —
Number of cycles ........cccoeiiiiiiiii a2l 11000 —
Pressure provider (Air pressure or vacuum)........................... | Air pressure —
Cell and alive part broken/ not Not
Current continuous (continuous/ disconnection occurred) Continuous
Supplementary information: —

TABLE 14.1: MQT 01 - Visual inspection after Cyclic (dynamic) mechanical Load test

Test Date [YYYY-MM-DD].....c.c.ccoevvvvnnnnnnns [ 2025-05-21 -
Sample # |Nature and position of initial findings — comments or attach photos —
03 No major visual defects found
04 No major visual defects found

Supplementary information: —

TABLE 14.2: MQT 15 - Wet leakage current test after Cyclic (dynamic) mechanical Load

test

Test Date [YYYY-MM-DD].....cocceevvrnvrerinennnnn. : 2025-05-21 —

Test Voltage applied [V] ....cccooeieienniniennes : 11500 —

Solution temperature [°C] ...........ccceveveel |23.6 —

Size of module [M?] ... :12.70 —

Solution resistivity [Qcm] ........................0 | 2568 —

Sample # Measured [MQ] Required Resistance [MQ] Result

03 5930 >14.81 P
04 5170 >14.81 P

Supplementary information: —

TABLE 15: MQT 11 - Thermal cycling 50 test

Test Date [YYYY-MM-DD] start/end ......... :12025-05-21/ 2025-05-29 —
Total cycles (50)......cccccvvviiveeeiiiieeennnenee. | 50 —
Weight attached (N) ......cccccccevvvcvvvvvveeeenns | B —
During the heat up cycle from 18.4 .
Applied current (A) .......ccccceeeeereirenenn.: | 40 °C 1080 °C
Other stages 0.1 —
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Dwell time at high temperature............... |20min —
Dwell time at low temperature...............: |20min —
Sample # Open circuits (yes/no) —

03 No

04 No
Supplementary information: —
TABLE 15.1: MQT 01 - Visual inspection after thermal cycling 50 test
Test Date [YYYY-MM-DDJ]..........ccceovevveneeennt | 2025-05-29 —
Sample # |Nature and position of initial findings — comments or attach photos —

03 No major visual defects found

04 No major visual defects found P
Supplementary information: —
TABLE 15.2: MQT 15 - Wet leakage current test after thermal cycling 50 test
Test Date [YYYY-MM-DDJ.......cccccevevreriennenns © 12025-05-29 —
Test Voltage applied [V] .....ccooeeieinniniinnee : 1500 —
Solution temperature [°C] .....ccoiviiiinnnld 22.7 —
Size of module [M3] ..., : 1270 —
Solution resistivity [Qcm] ... 2476 —

Sample # Measured [MQ] Required Resistance [MQ] Result
03 4710 >14.81 P
04 4620 >14.81 P
Supplementary information: —
TABLE 15.3: MQT 03 — Max. power determination after thermal cycling 50 test - Optional
Test Date [YYYY-MM-DD].....ccccovuiirnnniennn’ — —
Module temperature [°Cl.......cocveviiereneeennes! — —
Irradiance [W/m?2) .....ccccvveienninninsie e — —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%]

Supplementary information: —
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TABLE 15.4: MQT 03 - Insulation test after thermal cycling 50 test - Optional
Test Date [YYYY-MM-DD].....ccccccovvievrnnnnnn D= —
Test Voltage applied [V] ..coocevcvevieevieeeiieee D= —
Size of module [M2].....ccoocveevie e, D= —
Required Resistance [MQ].......c.ccccceeveeevinnnns D= —
Sample # Measured Dielectric breakdown Result
[MQ] Yes (description) No
Supplementary information: —
TABLE 16: MQT 16 - Humidity freeze 10 test
Test Date [YYYY-MM-DD] start/end ................ |2025-05-29/ 2025-06-08 —
Total cycles (10) ..oovvieeiiiiiieeiiee e : 110 —
Applied current (A) ..o : 0.1 —
Dwell time at high temperature ..................... : 120.5h —
Dwell time at low temperature....................... : [35min —
Sample # Open circuits (yes/no) —
03 No P
04 No

Supplementary information: —

TABLE 16.1: MQT 01 - Visual inspection after humidity freeze 10 test

Test Date [YYYY-MM-DD].....ccccvoiiviiniiennnnns

2025-06-08

Sample # |Nature and position of initial findings — comments or attach photos —
03 No major visual defects found
04 No major visual defects found

Supplementary information: —

TABLE 16.2: MQT 15 - Wet leakage current test after humidity freeze 10 test

Test Date [YYYY-MM-DD].....ccccovoiiniiniiennnnnd

2025-06-08

Test Voltage applied [V] ...cccooieiiiiiiiiiienend

1500
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Solution temperature [°C].........cccceeennii.

... 1233

Size of module [M?] ...,

2.70

Solution resistivity [Q cm].....c.ccccvviiiinnnen.

2461

Sample #

Measured [MQ]

Limit [MQ] Result

03 4990

>14.81 P

04 4380

>14.81 P

Supplementary information: —

TABLE 16.3: MQT 02 - Maximum power determination after humidity freeze 10 test -Optional

Test Date [YYYY-MM-DDJ........cccevvervennennn

Module temperature [°Cl.......cccccevveereenieenenns

Irradiance [W/M?) .....cccccovoeiinenieie e

Sample #

Vimp [V] Prmax [W] FF [%]

Supplementary information: —

TABLE 16.4: MQT 03 Insulation test after humidity freeze 10 test -Optional

Test Date [YYYY-MM-DD]........ccccevvrrvenennn

Test Voltage applied [V]

Size of module [M?] .....cccoiiiiiiiiire,

Required Resistance [MQ)]...........cccooevienenne

Measured Required

Dielectric breakdown Result

Sample #

MQ MQ

Yes (description)

No

Supplementary information: —

TABLE 17.1: MQT 14.1 Retention of junction box on mounting surface

Test Date [YYYY-MM-DD] start/end

2025-06-09

Sample # 03

Supplementary information: —
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TABLE 17.2: MQT 01 - Visual inspection after retention of junction box on mounting
surface
Test Date [YYYY-MM-DDJ......cccoccvrvvrrvrrnrrnnnnnns :12025-06-09 —
Sample # |Nature and position of initial findings — comments or attach photos —
03 No major visual defects found P
Supplementary information: —.
TABLE 17.3: MQT 15 - Wet leakage current test after retention of junction box on mounting
surface
Test Date [YYYY-MM-DDJ......ccccccevvvrrvriennnnne : |2025-06-09 —
Test Voltage applied [V] «coccevvveviceeeiiiieees : 11500 —
Solution temperature [°Cl......ccccccvvvvvvvvvvvnvennnnns | 23.6 —
Size of module [M2] ..., 2.70 —
Solution resistivity [Q cm].....cccccvviiiiiiiiieiens . |2522 —
Sample # Measured [MQ] Limit [MQ] Result
03 5180 >14.81 P
Supplementary information: —
TABLE 17.4: MQT 14.2 - Test of cord anchorage —
Sample # — —
[0 Junction boxes intended to be used with cables specified by the manufacturer —
T Cable diameter, . Permissible Diegsles sl
Tension Force, [N] : displacement,
[mm] displacement, [mm]
[mm]
Pull test — — 2mm — —
. Cable diameter, Torque Force, Permissible angle [’ Measurfd angle | Result
[mm] [Nm] ]
Torque test — — 45° — —
O Junction boxes intended to be used with generic cables =
— Anchorage . Permissible Measured Result
. Test mandrel Tension . :
diameter range displacement displacement
[mm] Force, [N]
[mm] [mm] [mm]
Pull test Min — — — 2mm — —
Anchorage Torque . Result
— diameter range sl MEelE] Force Pzrnmizs['g'e Measur[t:]d angle
[mm] [mm] [N ’
Torque test | Max — — — 45° — —
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Supplementary information: —

TABLE 17.5: MQT 01 - Visual inspection after retention of test of cord anchorage —
Test Date [YYYY-MM-DD].....ccccevveviverinnnnns’ — —

Sample # Nature and position of initial findings — comments or attach photos —

Supplementary information: —

TABLE 17.6: MQT 15 - Wet leakage current test after retention of test of cord anchorage —
Test Date [YYYY-MM-DD].....ccooceevvvvreriiinnnnnns = —

Test Voltage applied [V] «coccevvveeevicieee e = —

Solution temperature [°Cl......ccvvvvvvvvvivivivvnennnns | — —

Solution resistivity [Qcm] .ccccveveeiiiiiiiieel | — —

Size of module [M2] ..., — —

Sample # Measured [MQ] Required Resistance [MQ] Result

Supplementary information: —

TABLE 17.7: MQT 03 - Insulation test after test of cord anchorage —
Test Date [YYYY-MM-DD].....cccccceeevverens L= —

Test Voltage applied [V] «coceovceveviciieeens L= —

Size of module [M3] .........cocovivvieee, L= —

Required Resistance [MQ]...........cccccvee.. L= —

Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No

Supplementary information: —

TABLE 18: MQT 11 - Thermal cycling 200 test

Test Date [YYYY-MM-DD] start/end ................ |2025-05-13/ 2025-06-14 —
Total cycles (200).......ccccccveeeeriiiiiieeeeeeennnnnnnt | 200 —
Weight attached (N) .......cccccceeviiiiiiiieeeneennnl |5 —

During the heat up cycle from
Applied current (A) ccceeeeeeee e 40 o?; 0 80 °C pey 18.4 —
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Other stages 0.1 —
Dwell time at high temperature ....................... [20min —
Dwell time at low temperature......................... |20min —
Sample # Open circuits (yes/no) —
05 No
06 No

Supplementary information: —

TABLE 18.1: MQT 01 - Visual inspection after thermal cycling 200 test
Test Date [YYYY-MM-DD]........cccoevvcvennnnnnt | 2025-06-14 —
Sample # |Nature and position of initial findings — comments or attach photos —

05 No major visual defects found

06 No major visual defects found

Supplementary information: —

TABLE 18.2: MQT 15 - Wet leakage current test after thermal cycling 200 test

Test Date [YYYY-MM-DDJ........ccccvevvvvevivnsenneeenns | 2025-06-14 —
Test Voltage applied [V] .....cccoovvevnvninnnnennnnnnss | 1500 —
Solution temperature [°Cl......ccccccvvvvvvvvrvinvevninnnnnnn: | 22.3 —
Size of module [M?2].........cccveeiiieee e | 2,70 —
Solution resistivity [Q cm].........ccooiviiiiiiinnnne s | 2453 —
Sample # Measured [MQ] Limit [MQ] Result
05 8740 >14.81 P
06 4060 >14.81 P

Supplementary information: —

TABLE 19: MQT 13 - Damp heat 1000 test
Test Date [YYYY-MM-DD] start/end ..............: |2025-05-09/ 2025-06-19 —
Total hours (1000h) .......cceeiiiiiiiiiiieieenis © 1000 —
Sample # Open circuits (yes/no) —
07 No P
08 No

Supplementary information: —
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TABLE 19.1: MQT 01 - Visual inspection after damp heat 1000 test
Test Date [YYYY-MM-DD].....ccccvovvevnnninnn’ 2025-06-19 —
Sample # Nature and position of initial findings — comments or attach photos —
07 No major visual defects found
08 No major visual defects found
Supplementary information: —
TABLE 19.2: MQT 15 - Wet leakage current test after damp heat 1000 test
Test Date [YYYY-MM-DD]........cccccvevverennnen. | 2025-06-19 —
Test Voltage applied [V]......oooeeeeeeeeeee. : 11500 —
Solution temperature [°Cl......cccccovvieeeiiiineennns 1 |21.4 —
Size of module [M?] ... [ 2.70 —
Solution resistivity [Q cm]........cccccccevvviiveneenn | 2518 —
Sample # Measured [MQ] Limit [MQ] Result
07 6320 >14.81 P
08 4170 >14.81 P
Supplementary information: —
TABLE 19.3: MQT 02 - Maximum power determination after damp heat 1000 test - Optional
Test Date [YYYY-MM-DD]....c..cccoevvvrenincns | — -
Module temperature [°C]........cccoveveviiveeeiinnnas — —
Irradiance [W/m32) ........ccccvvviiicieciecieeeen, | — —
Sample # Isc [A] Voc [V] Imp [A] Vinp [V] Prmax [W] FF [%] Result
Supplementary information: —
TABLE 19.4: MQT 03 - Insulation test after damp heat 1000 test - Optional
Test Date [YYYY-MM-DD].....ccccoovvininniinennn. D= —
Test Voltage applied [V] ..o, D= —
Size of module [MZ] ..o — —
Sample # Measured Required Dielectric breakdown Result
Resistance
MQ] MQ] Yes (description) No
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Supplementary information: —
TABLE 20: MQT 16 Static mechanical load test
Sample #: 07 —
Design load (front side/ back side)................ : | 3600/ 1600Pa =
Safety factors .........cccovvveeeeiiiiiee e 1115 —
Test Date [YYYY-MM-DD].......cccovvvvrrnrerrenen. 2025-06-19 —
Mounting method ..........cccoocveiiiine e : | Mounting with clamps —
Load applied t0........cocceeeeiiiieeiiiiee e : front side back side —
Mechanical load [Pa]........ccccoeeeiiiiiieiiiienend 5400 2400 —
First cycle time (start/end).........cccovevniienennd 08:30/09:30 09:30/10:30 —
Intermittent open-circuit (yes/no) ...................: No No P
Second cycle time (start/end) ........ccccovveeenl 10:30/11:30 11:30/12:30 —
Intermittent open-circuit (yes/no) ...................: No No P
Third cycle time (start/end) .........cccceeeeeeiinnnnil 12:30/13:30 13:30/14:30 —
Intermittent open-circuit (yes/no) .................... No No P
Supplementary information: —
TABLE 20.1: MQT 01 - Visual inspection after static mechanical load test
Test Date [YYYY-MM-DD].......cccocvvvvvnnenes | 2025-06-19 —
Sample # |Nature and position of initial findings — comments or attach photos —
07 No major visual defects found P

Supplementary information: —
TABLE 20.2: MQT 15 - Wet leakage current test after static mechanical load test
Test Date [YYYY-MM-DD].....c.cccocvviivennnenne..t | 2025-06-19 —
Test Voltage applied [V]...ccoeeniiiiiiieiiennnnns 11500 —
Solution temperature [°C]......cccceeeeiiiiiiineennnn. 11234 —
Size of module [M?].......ccocvviiviiiiiiiiiiennll | 2.70 —
Solution resistivity [Q cm]........ccccoevvveviennnnns | 2479 —
Sample # Measured [MQ] Limit [MQ] Result

07 5730 >14.81 P
Supplementary information: —
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TABLE 21: MQT 17 - Hail impact test
Test Date [YYYY-MM-DD].....ccccccovernennne © 12025-06-19 —
Sample # 08 —
1 2 3 4 5 6
24.82 | 24.72 | 24.69 | 24.89 24.62 24.82
Ice ball size [MM] ....ooooiveiiiin - 2 5 0 1 — —
2474 | 24.62 | 24.54 | 24.72 24.82 —
1 2 3 4 5 6
Ice ball WeIght [g] ... 190 | 743 | 739 | T4z | 78 19 —
7 8 9 10 11 —
720 | 7.24 7.25 7.32 7.45 —
1 2 3 4 5 6
Ice ball velocity [M/S].......coccvveiviiiieinnns 2209 | 2312 | 2356 | 2340 | 2274 2258 —
7 8 9 10 11 —
22.64 | 2255 | 22.39 | 23.12 23.24 —
TABLE 21.1: MQT 01 - Visual inspection after hail impact test
Test Date [YYYY-MM-DDJ].........ccceeevreeenens | 2025-06-19 —
Sample # |Nature and position of initial findings — comments or attach photos —
08 No major visual defects found P
Supplementary information: —
TABLE 21.2: MQT 15 - Wet leakage current test after hail impact test
Test Date [YYYY-MM-DDJ.......cccceverruenne © |2025-06-19 —
Test Voltage applied [V]........ccecoeeevveee. s 1500 —
Solution temperature [°C]........ccccovveerent | 23.6 —
Size of module [M?] ... . |2.70 —
Solution resistivity [Q cm] .......cccceven 2431 —
Sample # Measured [MQ] Required Resistance [MQ] Result
08 4530 >14.81 P

Supplementary information: —
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TABLE 22: MQT 21 -Potential induced degradation test —
Test Date [MM/DD/YYYY] start/end............. : 2025-05-13/2025-05-18 —
Chamber air temperature ( °C) ......ccccvvevvnnnn. 1185 —
Chamber relative humidity ( % RH) ............... 1185 =
Test duration hours (h) .....ccccoviiieiiiiinee 1196 —
Sample # Applied voltage stress (V) and polarities —
09 1500/+ P
10 1500/+ P
11 1500/- P
12 1500/- P
Supplementary information: —
TABLE 22.1: MQT 01 - Visual inspection after potential induced degradation test
Test Date [YYYY-MM-DD].........ceccevvvrennn.s | 2025-05-18 -
Sample # Nature and position of initial findings — comments or attach photos —
09 No major visual defects found P
10 No major visual defects found P
11 No major visual defects found P
12 No major visual defects found P
Supplementary information: —
TABLE 22.2: MQT 15 - Wet leakage current test after potential induced degradation test
Test Date [YYYY-MM-DD].....ccccccoeivnenns © |2025-05-18 —
Test Voltage applied [V]........ccoevvvvveeee. s 1500 —
Solution temperature [°C].....cccccceevvnieent [22.7 —
Size of module [MZ]........cocoiiiiiiinieeee, ©|2.70 —
Solution resistivity [Q cm] ...........ccceeeeees | 2563 —
Sample # Measured [MQ] Required Resistance [MQ] Result
09 9170 214.81 P
10 8360 214.81 P
11 5180 214.81 P
12 10960 214.81 P
Supplementary information: —
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TABLE 23: MQT 19.2: Final stabilization
TABLE 23.1: MQT 06.1: Performance at STC
Test Date [YYYY-MM-DD].....ccccccevevvennns = —
Test method........ccvevveviniinee, | O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [W] FF [%] Result
Supplementary information: —
TABLE 23.2: MQT 19.1 Final Stabilization procedure
IEC 61215-1-2 X IEC 61215-1-3 IEC 61215-1-4
Light exposure method: O Solar simulator Natural sunlight
Stabilization criterion x per IEC 61215-1-x : 1%
Sample # — Test Date (YYYY-MM-DD) start/end . : —
Test cycle :?rtaeg:':itgg Life1e EUES texp?gr:ﬁre RN Ti;ngx e(m ;t (Pl = ) (\S(ttezt/)ll\?o
(kWh/m?) (W/m?) °C) load cycle Paverage (%) )
Initial — — — — — — —
1 — — — — — — Yes
2 — — — — — — —
3 — — — — — — —
4 — — — — — — —
Sample # — Test Date (YYYY-MM-DD) start/end —
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Integrated . Module - Pmax (W) at b Stable
Test cycle | irradiation Irr(s&l;;r;;:e temperature Relzlggve the end of (IIDDmaX P(“;}g; d (Yes/No
(kwh/m?2) (°C) cycle average )
Initial — — — — — — —
1 — — — — — — Yes
2 — — — — — — —
3 — — — — — — —
4 — — — —_ — _ —
Sample # — Test Date (YYYY-MM-DD) start/end .....: —
Integrated : Module - Pmax (W) at o Stable
Test cycle | irradiation lrr(?/:/j/'?,g)ce temperature Relzztjlve the end of (Tamax P(“;;‘; / (Yes/No
(kWh/m?) (°C) cycle average (/0 )
Initial — — — — — — —
1 — — — — — — Yes
2 — — — — — — —
3 — — — — — — —
4 — — — — — — —
Sample # — Test Date (YYYY-MM-DD) start/end . : —
Integrated . Module . Pmax (W) at o Stable
Test cycle | irradiation Irr(?/\(/j/l;r;;:e temperature Re](s;:élve the end of (T:max P(ﬂ}"; d (Yes/No
(KWh/m?) (°C) cycle average 170 )
Initial — — — — — — —
1 — — — — — — Yes
2 N N N N J— J— J—
3 J— N N N J— J— J—
4 — — — — — — —
Sample # — Test Date (YYYY-MM-DD) start/end —
Integrated . Module . Pmax (W) at _ Stable
Test cycle | irradiation Irr(r\a/\(/j/l;r;;:e temperature Relzlzgve the end of (lljjmax B P(“;}“g y (Yes/No
(kWh/m2) (°C) cycle average {70 )
Initial — — — — — — —
1 — — — — — — Yes
2 N N N N J— N N
3 N N N N J— N N
4 — — — — — — —
Sample # — Test Date (YYYY-MM-DD) start/end .....: —
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Integrated . Module - Pmax (W) at b Stable
Test cycle | irradiation Irr(?/\(lj/l;r;;:e temperature Rﬁi‘:gve the end of (IIDDmaX P(“;}g; d (Yes/No
(kwh/m?2) (°C) cycle average )
Initial — — — — — — —
1 — — — — — — Yes
2 J— R R J— J— - -
3 — — — — — — —
4 — — — - — — —
Sample # — Test Date (YYYY-MM-DD) start/end . : —
Integrated : Module _ Pmax (W) at A Stable
Test cycle | irradiation Irr(?/\clj/lrarl]r;;:e temperature Re;g:gve the end of (T:,max B P(fg}"g | (Yes/No
(KWh/m2) (°C) cycle average {70 )
Initial — — — — — — —
1 — — — — — — Yes
2 N N N N J— N N
3 N N N N J— N N
4 —_ - - —_ - — —
Sample # — Test Date (YYYY-MM-DD) start/end —
Integrated . Module " Pmax (W) at _ Stable
Test cycle | irradiation '"(‘;"A‘,’/';’;;’e temperature Relzggve the end of (Ppmax a P(%;‘; | (Yes/No
(KWh/m2) (°C) cycle average 170 )
Initial — — — — — — —
1 — — — — — — Yes
2 N N N N J— N N
3 N N N N J— N N
4 — — — — - — —
Sample # — Test Date (YYYY-MM-DD) start/end .....: —
Integrated . Module - Pmax (W) at _ Stable
Test cycle | irradiation ”'E@S}ﬁg;e temperature Rﬁ;‘;gve the end of (lljjmax a P(“;}”; 4 (Yes/No
(kWh/m?) (°C) cycle average 170 )
Initial — — — — — — —
1 — — — — — — Yes
2 J— N N N J— — —
3 — — — — — — —
4 — — — — — — —
Sample # — Test Date (YYYY-MM-DD) start/end . : —
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Test cycle Ii?rt;%::itgg Irr(s&l/ig]r;;:e ter’rl\l/lp()):rtélsjre Relzigéive I;r]n;x e(an) :ft (IIDD“:;&_ P(“;}g; d (\S((taask/)ll\?o
(kwh/m?2) (°C) cycle g€ )
Initial — — — — — — —
1 — — — — — — Yes
2 — — — — — — —
3 — — — — — — —
4 — — — —_ — — —
Sample # — Test Date (YYYY-MM-DD) start/end —
Test cycle :?rtaecgi’izitgg Irr(?/\clj/ira:]r;;:e terﬁﬂr?grlz;ltire Relzi;::jive Izt);gx e(an) gft (73:2; P(fg}gg | (\?vteast/)ll\elzo
(kWh/m?2) (°C) cycle 9e )
Initial — — — — — — —
1 — — — — — — Yes
2 — — — - — — —
3 — — — — — — —
4 — —_ —_ — — — —
Supplementary information: —
O Other stabilization procedures
Sample # |Test Date (YYYY-MM-DD) start/end
Test method description: —
Supplementary information: —
TABLE 23.3: MQT 06.1: Final Performance at STC P
Test Date [YYYY-MM-DD]......ccccooeernenns 1 12025-06-23 —
Test method ... Solar simulator O Natural sunlight =
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
01 15.57 48.46 14.86 40.82 606.3 80.37 P
03 15.62 48.03 14.92 40.50 604.3 80.55 P
04 15.53 48.54 14.82 40.70 603.2 80.02 P
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05 15.67 48.42 14.93 40.74 608.3 80.17 P
06 15.68 48.46 1491 40.84 609.0 80.17 P
o7 15.63 47.64 14.79 40.13 593.7 79.72 P
08 15.57 47.68 14.82 40.07 593.9 80.00 P
09 15.64 48.53 14.76 40.94 604.1 79.57 P
10 15.63 48.42 14.83 40.82 605.5 80.00 P
11 15.64 48.50 14.75 40.56 598.1 78.86 P
12 15.64 48.58 14.65 40.89 599.0 78.87 P

Supplementary information: —

TABLE 23.4: MQT 06.1: Final Performance at STC (Back side)

Test Date [YYYY-MM-DDJ.......cccceveernenne : 12025-06-23 —

Test method ..., Solar simulator O Natural sunlight =

Sample #| Isc[A] | Voc [V] | Imp[A] | Vmp[V] | Pmax [W]| FF [%] @lsc @ Voc @Pmax | Result
01 11.72 48.12 11.48 41.74 479.2 84.97 | 0.7528 | 0.9929 | 0.7903 —
03 11.67 47.57 11.65 41.06 478.4 86.17 | 0.7471 | 0.9905 | 0.7917 —
04 11.75 47.75 11.62 41.06 477.1 85.04 | 0.7566 | 0.9837 | 0.7909 —
05 11.73 47.97 11.52 41.68 480.1 85.33 | 0.7486 | 0.9906 | 0.7893 —
06 11.49 48.02 11.38 41.50 472.5 85.67 | 0.7347 | 1.0080 | 0.7959 —
07 11.43 47.96 11.46 41.32 473.4 86.36 | 0.7341 | 1.0059 | 0.7971 —
08 12.17 48.49 11.20 42.41 475.1 80.49 | 0.7782 | 0.9991 | 0.7865 —
09 12.06 48.33 11.25 42.30 475.9 81.67 | 0.7712 | 0.9982 | 0.7859 —
10 11.84 48.33 11.53 41.47 478.1 83.55 0.7572 | 0.9965 | 0.7994 —
11 11.85 48.24 11.54 41.46 478.6 83.72 0.7580 | 0.9931 | 0.7990 —
12 11.72 48.12 11.48 41.74 479.2 84.97 0.7528 | 0.9929 | 0.7903 —

Supplementary information: —

TABLE 23.5: MQT 06.1: Final Performance at BNPI P
Test Date [YYYY-MM-DD].........ccccevvenenne : [2025-06-23 —
Test Method .........ooovevvieeiiiiee s Simulator O Natural sunlight —
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Sample Vimp Pmax [W] Power. Result
" Isc [A] | Voc [V] | Imp [A] V] Pmax [W] | FF [%] (Lab Degradation
_GateNo.1) [%]
01 17.25 | 48.44 | 16.45 | 40.67 669.2 80.09 671.1 -0.28 P
03 17.30 | 48.06 | 16.52 | 40.36 666.7 80.19 674.4 -1.15 P
04 17.13 | 48.38 | 16.38 | 40.59 665.0 80.24 674.0 -1.35 P
05 17.32 | 48.72 | 16.44 | 40.85 671.6 79.57 674.0 -0.36 P
06 17.35 | 48.38 | 16.47 | 40.78 671.7 80.04 674.1 -0.36 P
07 17.26 | 47.75 | 16.28 | 40.22 655.0 79.48 674.0 -2.90 P
08 17.25 | 47.87 | 16.41 | 40.09 658.0 79.70 674.3 -2.48 P
09 17.30 | 48.60 | 16.32 | 40.84 666.4 79.27 672.2 -0.87 P
10 17.29 | 48.41 16.40 | 40.66 667.0 79.70 671.7 -0.71 P
11 17.29 | 48.66 | 16.21 | 40.68 659.3 78.37 676.0 -2.53 P
12 17.29 | 48.64 | 16.20 | 40.79 660.8 78.59 677.2 -2.48 P
Supplementary information: Pmax [W] (Lab_GateNo.1) is calculated by considering the reproducibility r of
control module.

TABLE 23.6: MQT 03 fin: Final Insulation test P
Test Date [YYYY-MM-DD]......ccccoovernennns : 2025-06-24 —
Test Voltage applied [V] «cocoeeveeveviiieeens : 8000/1500 —
Size of module [M3] ........cooeviivieeee, : 2.70 —
Sample # Required Measured Dielectric breakdown Result
MQ MQ Yes (description) No
01 >14.81 30710 — P
03 >14.81 44930 — P
04 >14.81 25590 — P
05 >14.81 18650 — P
06 >14.81 38360 — P
07 >14.81 28560 — P
08 >14.81 23410 — P
09 >14.81 21110 — P
10 >14.81 40090 — P
11 >14.81 35560 — P
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12 >14.81 24100 — P
Supplementary information: —
TABLE 23.7: MQT 15 fin: Final Wet leakage current test P
Test Date [YYYY-MM-DDJ ......cccccvvevivreeenninnnnn. : |12025-06-24 —
Test Voltage applied [V]....oovveveviiiii, : 11500 —
Solution temperature [°Cl........vvvvvvvverninininininnn. . 120.9 —
Size of module [M2] ..., . 12.70 —
Solution resistivity [Q cm]......ccccovviiviiiiiiieen, . |2513 —
Sample # Measured [MQ] Limit [MQ] Result
01 6350 >14.81 P
03 5110 >14.81 P
04 4620 >14.81 P
05 10180 >14.81 P
06 3970 >14.81 P
07 6530 >14.81 P
08 3560 >14.81 P
09 10580 >14.81 P
10 6940 >14.81 P
11 5710 >14.81 P
12 10480 >14.81 P
Supplementary information: —
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Annex 1: Product Description Sheet (Manufacturers and type references)

Al.l MODULE TYPE/S
With Mono-crystalline Silicon Solar Cells:
a) M66HBNTP-xxxW (xxx=600~630w, in steps of 5W, 132 cells)
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... |a) 2384*1134*30
WeightS(KQ)....vvvvrrrnrnieirininiiinininrnieininrnrnrnnnnninennnnnes | @) 33.1
Front/Rear cover bonding classification ...............: rigid/flexible: for series a)
O flexible/flexible
Al.3 SOLAR CELL
Cell type rEfErENCE ..v.vveveeeeeeeeeeeeeeeeeeeeeeeeereeenn, . |JA Solar Technology Co. Ltd.
Type: 16BB N-type Mono cell
JTPV
Type: 16BB N-type Mono cell
Cell dimensions L X W X T (x %) [mm] ................ © 1210*182 (£1.5)
Cell thickness [UM] ...eeveeiiiiieeiiieee e © 1130 (213)
Cell area [Cm2] .....cooviiieiiiieeee e : 1382.2
Al4 IDENTIFICATION OF MATERIALS
FTONE COVEN....eveverveeeeeeeeeeseeeeesereeseseesessessessennnnnnn | TOF dOUDIE-glass series:
XINYI/KIBING/CGAGDAS/EUROPEN
Type: Double coated glass
Thickness:2.0mm
REAT COVET ..vveverveseseereereesesesesesesessessennennnnnnn s | fOF dOUDIE-glass series:
XINYI/KIBING/GAGDAS/EUROPEN
Type: Double coated glass
Thickness:2.0mm
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Encapsulation material front side ............cccccceeel

FIRST

Material: EP304 (EPE) + F406PS (EVA)
Thickness: 0.30 ~ 0.75 mm

SVECK

Material: SV-15296P/SV-15297P (EVA) /
CO-556/C0O-557 (EPE) / SE-556/ SE-557
(POE)

Thickness: 0.45 ~ 0.75 mm

UPS

Material: EU307 (EVA), EPET306 (EPE),
PT306 (POE)

Thickness: 0.30 ~ 0.75 mm

CAPSUNN

Material: CPS-V-001 (EVA), CPS-E-001
(EPE), CPS-P-001 (POE)

Thickness: 0.30 ~ 0.75 mm

SOLINE

Material: EVASOL, EPESOL, POESOL
Thickness: 0.30 ~ 0.75 mm

Encapsulation material back side............ccccccunnnnl

FIRST

Material: EP304 (EPE) + F406PS (EVA)
Thickness: 0.30 ~ 0.75 mm

SVECK

Material: SV-15296P/SV-15297P (EVA) /
C0O-556/C0O-557 (EPE) / SE-556/ SE-557
(POE)

Thickness: 0.45 ~ 0.75 mm

UPS

Material: EU307 (EVA), EPET306 (EPE),
PT306 (POE)

Thickness: 0.30 ~ 0.75 mm

CAPSUNN

Material: CPS-V-001 (EVA), CPS-E-001
(EPE), CPS-P-001 (POE)

Thickness: 0.30 ~ 0.75 mm

SOLINE

Material: EVASOL, EPESOL, POESOL
Thickness: 0.30 ~ 0.75 mm

Frame parts ........cocoooooiiiiii e

JA Solar Technology Co. Ltd.
Material: Anodized aluminum alloy.
Type: 6005-T6

Xuchu

Material: Anodized aluminum alloy.
Type: 6005-T6

Yonz&Yongzhen

Material: Anodized aluminum alloy.
Type: 6005-T6

Panda

Material: Anodized aluminum alloy.
Type: 6005-T6

Arkat

Material: Anodized aluminum alloy.
Type: 6005-T6

MOoUNtING PAIMS ...

N/A
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Adhesive for frame

Shanghai Huitian New Material
Co.,Ltd.

Material: Silicone Sealant

Type: HT906Z

Tonsan
Material: Silicone Sealant
Type: 1527

Edge sealing.........cccccvvveveveeiiiicieeeeee e veiciieeeeeeen . | NIA

Internal Wiring ........ccccvveeeeeeeiiiciieeeeee e vsiciineeeeeeeen s | NFA

Cell CONNECION.....ciieeeiiiee e

JA Solar Technology Co. Ltd.
Type: ©0.40 x 6mm, ¢0.30 x 5mm,
Sn60/Pb40, Base Cu

TELISON

Type: ©0.40 x 6mm, ¢0.30 x 5mm,
Sn60/Pb40, Base Cu

JUREN

Type: ¢0.40 x 6mm, ¢0.30 X 5mm,
Sn60/Pb40, Base Cu

String CONNECLOr ......cceeiiieiiiiiieeeee

JA Solar Technology Co. Ltd.
Type: Sn60/Pb40, Base Cu
Dimension= 0.26mm

TELISON

Type: Sn60/Pb40, Base Cu
Dimension= 0.26mm

JUREN

Type: Sn60/Pb40, Base Cu
Dimension= 0.26mm

Soldering material..........ccocoeeeeiiiiiieiniieeeee

N/A

FIUXING A0ENT .....ooiiiiiiiieiiie e

ASAHI
Type: ANX-3012, SF105, SF180F

JUNCHON DOX.ueiiiieeeeeee e

JA Solar Technology Co. Ltd.

Type: PVJB-JA-005, DC1500V, 30A,
IP68, -40°C to 85°C

QC Solar (Suzhou) Corporation

Type: 3Qxy, DC1500V, 30A, IP68, -40°C
to 85°C

ZHEJIANG TWINSEL ELECTRONIC
TECHNOLOGY CO., LTD.

Type: PV-SY030, DC1500V, 30A, IP68, -
40°C to 85°C

Ekinler Endustri San. ve Tic. A.S.

Type: JBB, DC1500V, 30A, IP68, -40°C to
85°C

SCON Endiistri San. ve Tic. A.S.

Type: MAX, DC1500V, 30A, IP68, -40°C
to 85°C
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JA Solar Technology Co. Ltd.

Type: H1Z272-K, DC1500V, -40°C to
90°C

QC Solar (Suzhou) Corporation

Type: 4mm2/ IEC 62930, DC1500V, -40°C
to 90°C

ZHEJIANG TWINSEL ELECTRONIC
TECHNOLOGY CO., LTD.

Type: H1Z272-K, 1x4 mm2 PV Cable,
DC1500V, -40°C to 90°C

EGE KABLO ENDUSTRI MALZ. SAN. VE
TiC.AS.

Type: H1Z2Z72-K PV Cable 4mm?,
DC1500V, -40°C to 90°C

SCON Endiistri San. ve Tic. A.S.

Type: HALOGEN FREE LOW SMOKE PV
CABLE 1x4 mm2, DC1500V, -40°C to
90°C

(070 ] ] a1=To1 (o] ST

QC Solar (Suzhou) Corporation
Type: QC4.10-cds, DC1500V, 35A, IP68

ZHEJIANG TWINSEL ELECTRONIC
TECHNOLOGY CO., LTD.

Type: PV-SY02, DC1500V, 30A, IP68
STAUBLI

Type: PV-KST4-EVO2, DC1500V, 30A,
IP68

Suzhou Xtong Photovoltaic Tech. Co.
Ltd.

Type: PV-XT101.1, DC1500V, 30A, IP68

Bypass diode .......ccoooeiiiiiiiiii e

SCON Endistri San. ve Tic. A.S.
Type: 40SQ045, Schottky

Max junction temperature 200°C

ZHEJIANG TWINSEL ELECTRONIC
TECHNOLOGY CO., LTD.

Type: SBRB3050TS

Max junction temperature 200°C
JA Solar Technology Co. Ltd.
Type: MK5045

Max junction temperature 200°C
QC Solar (Suzhou) Corporation
Type: QCM5045

Max junction temperature 200°C

Potting material..........cccccveei i

Shanghai Huitian New Material
Co.,Ltd.

Type: 5299W,5299W-S
Minghao

Type: MH-3667-A-B, White
Tonsan

Type:1521, White
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Adhesive for junction boX ........ccccciiiiiiiin

Shanghai Huitian New Material
Co.,Ltd.

Material: Silicone Sealant

Type: HT906Z, White

Minghao

Type:MH-3667-A-B, White
Tonsan

Type:1527, White

Additional material (e. g. fixing tape, insulation

Flux agent:
ASAHI
Type: ANX-3012, SF105, SF180F

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.........ccccvcveveiiiiiciiiii e | 2.0mm
Between cell and accessible surfaces................... [13.00mm
CUrfaces o B e, |13.00mm
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ...l (@) 132
Serial-parallel connection of cells........................... | &) 66-2
Cells per bypass diode ..........ccocoveevviiiiiiiiiceennn . | @) 44
No. of bypass diodes..........cccocvveeeiiiieeeiiiiieeeiin . |3
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Annex 2: Test table for verifying other alternative stabilization procedure

Step 1: Alternative stabilization

Test Date (YYYY-MM-DD) start/end: —

Test method description: —

Power before alternative stabilization (W)

Power after alternative stabilization (W)

Supplementary information: —

Step 2: Ligh

t exposure

O Simulator

O Natural sunlight

Abbreviation: Regarding light source “S” for Solar simulator and “N” for Natural sunlight

Sample M10 Test Date (YYYY-MM-DD) start/end..........cccccevoeereenennnns : —
Test cycle | Light source :Prtae((igi;iitgg Irr(?/\c/j/iar;;:e ten“fsgrl;ﬁre Relzi;::jive alz?;;(g)d PTT;ave:g:n) (3 éi?l\lli)
(kWh/m?) (°C) of cycle (%)
Initial — — — — — — — —
1 — —_ — — — — — —
2 —_ - - —_ —_ - — —
Supplementary information: —
Sample M11 Test Date (YYYY-MM-DD) start/end...........c.cccoeeenene. : —
Test cycle | Light source :prtaec%;iitgg Irr(s\(/j/iar;;:e ter'r\ﬂ;frl;lﬁjre Relzizéive alzt)r;;::(g)d PTT;ave:g:n) (\?etzz?l\lleo)
(kKWh/m?) (°C) of cycle (%)
Initial — — — — — — — —
1 — — — — — — — —
2 — — — — — — — —
Supplementary information: —
Sample M12 Test Date (YYYY-MM-DD) start/end.........ccccccoevvevernne. : —
Test cycle | Light source :prtaec(i]i;a;itgg Irradiar;ce texsgr:ﬁre RESTEnTS aTTﬁz(g)d Pr;a;a:e:;n;n) Sl
(KWh/m?) (W/m2) °C) load of cycle (%) (Yes/No)
Initial — — — — — — — —
1 — — — — — — — —
2 — — — — — — — —

Supplementary information: —
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Step 3: Stabilization determination —

Sample M10 | Sample M11 | Sample M12 | Result

Stable power Pmax1 after alternative stabilization (W) — — — —

Stable power Pmaxz after light exposure (W) — — — —

Power change Pmaxz t0 Pmax1 (%) — — — —

Allowed power change Pmaxz t0 Pmax1 (%) — — — —

Is alternative stabilization method valid? (Yes/No) — — — —

Supplementary information: —
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Annex 3: Lower and higher output power modules

TABLE A.4.1 Performance at STC before initial stabilization (Front side)

Test Date [YYYY-MM-DD]......cc.cceoovvennnn. . |2025-05-06 —

Test method ... : Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
23-Highl 15.98 49.08 15.27 41.50 633.9 80.80 —
24-High2 15.94 49.13 15.27 41.49 633.3 80.85 —
25-Lowl 15.48 47.94 47.92 12.58 602.9 81.25 —
26-Low2 15.49 47.93 47.98 12.57 603.2 81.27 —

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.

TABLE A.4.2 Performance at STC before initial stabilization (Back side)

Test Date [YYYY-MM-DD].....c.ccccoevvinrnnn : | 2025-05-06 —

Test method ... : Simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Sample # Isc [A] Voc [V] Sample # Isc [A]
23-High1l 12.30 48.62 11.87 41.57 493.6 82.57 —
24-High2 12.36 48.46 11.83 41.79 494.3 82.56 —
25-Lowl 11.66 48.49 11.44 42.19 482.5 85.33 —
26-Low2 11.65 48.47 11.49 41.95 482.0 85.38 —

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.

TABLE A.4.3 Performance at BNPI before initial stabilization

Test Date [YYYY-MM-DDJ........ccceveenenne : 12025-05-06 —

Test Method .....eeeveeeiiccieeeeeee, : Solar simulator O Natural sunlight —
Sample # Isc [A] Ve [V] Imp [A] Vimp [V] Pmax [W] FF [%] Result
23-High1 17.61 49.46 16.84 41.71 702.3 80.62 —
24-High2 17.65 49.26 16.91 41.45 700.8 80.62 —
25-Lowl 47.82 17.96 45.61 14.61 666.6 77.61 —
26-Low2 47.84 17.94 45.61 14.62 666.8 77.69 —

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
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TABLE A.4.4: MQT 19.1 ini: Initial Stabilization procedure
Light exposure method ...........ccccoeeiieiienieens) [ Solar simulator Natural sunlight —
Stabilization criterion x per IEC 61215-1-x ..|1% —
Sample # 23 Test Date (YYYY-MM-DD) start/end ......... : 2025-05-06/2025-05-13
Test cycle :prtaeg:ggg Irradiance tex;:rl;lti o Re|§|asgve Tﬁgxér\:\é);t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?) °C) Q) cycle Paverage (%) | (Yes/No)
Initial — — — — 633.9 — —
1 5.2 >500 — 2.7 632.4 — —
2 53 >500 — 2.7 632.2 0.27 Yes
3 — — — — — — —
4 — — — — —_ — —
Sample # 24 Test Date (YYYY-MM-DD) start/end .......... : 2025-05-06/2025-05-13
Test cycle :Prtaeg;iitgr? Irr(z\a/:/j/irz;r;;e tenl\WAF?edrléjll'f?er Relzlssve I:l')rr::xe(nwd) ;t (IIDD“:;; P(“;B / (fézmz)
(kwh/m?2) (°C) Q) cycle 9€
Initial — — — — 633.3 — —
1 5.2 >500 — 2.7 632.8 — —
2 5.3 >500 — 2.7 632.4 0.14 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 25 Test Date (YYYY-MM-DD) start/end ......... : 2025-05-06/2025-05-13
Test cycle :?rt:cgjgi;iitce)g Irradiance tel’?]ﬂ[;)edl’l;.lli e | Resistive Tﬁgxém);t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) °C) load(Q) cycle Paverage (%) | (Yes/No)
Initial — — — — 602.9 — —
1 5.2 >500 — 2.7 602.7 — —
2 53 >500 — 2.7 601.8 0.18 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 26 Test Date (YYYY-MM-DD) start/end ......... : 2025-05-06/2025-05-13
Test cycle :?rt:c?i;iitoeg Irradiance terw:grliz e | Resistive Tﬁgxe(x\é);t (Pmax — Pmin) / | Stable
(KWh/m?2) (W/m2) °C) load(Q) cycle Paverage (%) | (Yes/No)
Initial — — — — 603.2 — —
1 5.2 >500 — 2.7 602.8 — —
2 5.3 >500 — 2.7 602.2 0.17 Yes
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3 — — — — — — —

4 — — — — — — —

Supplementary information: None.

TABLE A.4.5: MQT 6.1 Performance at STC after initial stabilization
Test Date [YYYY-MM-DDJ.......cccccevverruenne 1 |2025-05-13 —
Lower end power class |Higher end power class —
Pmax(lab) (W) .oooveeeeieee e, : > 598.267 —
Prnac(12D) (W) ovvooeeeeeeeeeee e : > 616.77 -
Pmaxa(12) (W) oo :
Voc(Iab) (V) oo : < 49.955 —
R (=1 ) I (- : < 16.591 —
Test Method.........coocveeiiiiic Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vinp [V] Pmax [W] FF [%] Result
23-High1 15.91 49.25 15.24 41.48 632.2 80.72 P
23-High1 15.91 49.25 15.24 41.48 632.2 80.72 P
Average — 632.3 — P
25-Lowl 15.45 47.99 47.79 12.59 601.8 81.15 P
26-Low2 15.48 47.94 47.82 12.59 602.2 81.14 P
Average — 602.0 — P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.

TABLE A.4.6 Performance at STC before initial stabilization (Back side)

Test Date [YYYY-MM-DD].....ccccccovvvrvernnne : |2025-05-13 —

Test Method.........coceevviiieecc e | O Simulator Natural sunlight =
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%] Result
25-Lowl 11.66 48.49 11.44 42.19 482.5 85.33 —
26-Low2 11.65 48.47 11.49 41.95 482.0 85.38 —
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23-High1 12.28 48.65 11.84 41.58 492.5 82.48 —
24-High2 12.28 48.60 11.87 41.48 492.4 82.48 —

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.

TABLE A.4.7: MQT 6.1 Performance at BNPI after initial stabilization P

Test Date [YYYY-MM-DD].......c..ccoooeen.... : 2025-05-13 -

Test Method ... O Simulator Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vinp [V] Pmax [W] FF [%] Result
25-Lowl 47.82 17.96 45.61 14.61 666.6 77.61 —
26-Low2 47.84 17.94 45.61 14.62 666.8 77.69 —
23-Highl 17.56 49.49 16.89 41.42 699.8 80.53 —
24-High2 17.56 49.51 16.91 41.40 700.0 80.54 —

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.

TRF No. IEC61215F_SE




