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Test item description........cccooceeeenns :
Trade Mark .......ccccoviieeiiieeeiiiieeees :

Manufacturer ......coooovveeeviiiiieeieeeies :

Model/Type reference........cccccee..ee :

RatingsS ..ooovvvvveieii :

Photovoltaic (PV) Module(s)

PROMOD

ENERJI

PROMOD ENERJI URETIM SAN VE TIC A.S.
Kayseri O.S.B. Mah. 29. Cad. No.27 Melikgazi, KAYSERI, Turkiye.

PRDxxx-120MTN (xxx=385-415, in steps of 5, 120 cells, 1/3 cut)
PRDxxx-108MT (xxx=440-460, in steps of 5, 108 cells, 1/2 cut)
PRDxxx-110MT (xxx=525-570, in steps of 5, 110 cells, 1/2 cut)
PRDxxx-120MT (xxx=620-645, in steps of 5, 120 cells, 1/2 cut)
PRDxxx-132MT (xxx=650-710, in steps of 5, 132 cells, 1/2 cut)

Max. System voltage: 1500V
Maximum Over-Current Protection: 25A/30A/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....................

weeeeeeeens | 2/F., Building 11,N0.18,YaoFeng East Road, Mudu,

Wuzhong District, Suzhou, Jiangsu, China

Tested by (name, function, signature)........: | Project Engineer ﬂ /W
Bin Cao s
Approved by (name, function, signature)...: | Reviewer /

Ahghat | glea

Lichun Qian 4

[] |Testing procedure: CTF Stage 1:

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

Tested by (name, function, signature)

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

[l |Testing procedure: CTF Stage 2:

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

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

Witnessed by (name, function, signature) .:

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

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

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

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

Witnessed by (name, function, signature) .:

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

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/ 18 pages

Drawings mechanical

Attachment 2/ 4 pages

Circuit diagram

/

Photographs

Attachment 6 / 9 pages

Component datasheets / certificates

Attachment 3: certificate of junction
box, 1 page.

Attachment 4: certificate of cable, 1
page.

Attachment 5: certificate of connector, 1
page.

Others:

Attachment 7: CDF No.
GCTC2024WT0158.01, 9 pages

Product Description Sheet (Manufacturers and type references)

Annex 1/ 3 pages

Test table for verifying other stabilization procedure

Annex 2/ 2 pages

Lower and higher output power modules

Annex 3/ 7 pages

List of test equipment used

Annex 4/ 1 pages

Summary of testing:

All clauses were tested.

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

IEC 61215-1:2021 Guoce Testing Technology (Suzhou) Co., Ltd.
IEC 61215-2:2021 2/F, Building 11, No.18, YaoFeng East Road, Mudu,
IEC 61215-1-1:2021 Wuzhong District, Suzhou, Jiangsu, China

TRF No. IEC61215F_SE
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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.

[] The product fulfils the requirements of __EN 61215-1:2021, EN 61215-1-1:2021, EN 61215-2:2021

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”).

X 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.

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.)

Rated Max. Power (Pmax+3%) 415W Dimensions 1755%1038*35 mm
PROMOD Voltage at Pmax 36.23V Weight 20KG
ENERJI Current at Pmax 11.47A Safety class Class Il
Module type: PRD415-120MTN E E Open-Circuit Voltage(Voc+3%) 43.27V Standarts IEC
STC: E=1000 W/m2, Short-Circuit Current(Isc+3%) 11.95A WARNING:
AM 1.5 Tc: 25°C This module produces electricity when
! ! ! Maximum System Voltage 1500V exposed the light. Follow all applicable
. electrical safety precautions.
E 1 Maximum Overcurrent Protection Rating I5A

PROMOD ENERJI URETIM SA. VE TIC. A.S. Add: Kayseri OSB mah. 29. Cad. no:27 Melikgazi / Kayseri /TURKIYE www.promodenerji.com . A ) ( € g

i
MADE IN TURKEY -

[Rated Max. Power (Pmax+3%) 550W Dimensions 2278%1134*35 mm
P R D M D D Voltage at Pmax 33.89v Weight 27.5KG
ENERJI Current at Pmax 16.23A Safety class Class Il
Meodule type: PRD550-110MT E E Open-Circuit Voltage(Voc+3%) 40.42V Standarts IEC
STC: E=1000 W/m2, Short-Circuit Current(Isc+3%) 16.44A WARNING:
AM 1.5 Tc: 25°C. This module produces electricity when
Maximum System Voltage 1500V exposed the light. Follow all applicable
. electrical safety precautions.
E - Maximum Overcurrent Protection Rating I5A

PROMOD ENERJI URETIM SA. VE TIC. A.S. Add: Kayseri OSB mah. 29. Cad. no:27 Melikgazi / Kayseri /TURKIYE www.promodenerji.com . A b 1EC ( € e
. L4
MADE IN TURKEY u - -

Rated Max. Power (Pmax+3%) 650W Dimensions 2394*1303*35 mm
P R D M D D Voltage at Pmax 38.00V Weight 39.5KG
ENERJI Current at Pmax 17.11A Safety class Class Il
Module type: PRD650-132MT E E Open-Circuit Voltage(Voc+3%) 45.90V Standarts IEC
STC: E=1000 W/m2, Short-Circuit Current(Isc+3%) 17.99A WARNING:
AM 1.5 Tc: 25°C. This module produces electricity when
Maximum System Voltage 1500V exposed the light. Follow all applicable
. electrical safety precautions.
E - Maximum Overcurrent Protection Rating 35A

PROMOD ENERJI URETIM SA. VE TIC. A.S. Add: Kayseri OSB mah. 29. Cad. no:27 Melikgazi / Kayseri /TURKIYE www.promodenerji.com N C E oy
MADE IN TURKEY uﬂ’ e

Rated Max. Power (Pmax+3%) 670W Dimensions 2394*1303*35 mm
P R D M D D Voltage at Pmax 38.80V Weight 39.5KG
ENERJI Current at Pmax 17.27A safety class Class Il
Module type: PRD670-132MT E E Open-Circuit Voltage(Voc+3%) 46.70V Standarts IEC
STC: E=1000 W/m2, Short-Circuit Current(lsc+3%) 18.19A WARNING:
AM 1.5 Tc: 25°C. This module produces electricity when
Maximum System Voltage 1500V exposed the light. Follow all applicable
. electrical safety precautions.
E . Maximum Overcurrent Protection Rating 35A

PROMOD ENERJI URETIM SA. VE TIC. A.S. Add: Kayseri OSB mah. 29. Cad. no:27 Melikgazi / Kayseri /TURKIYE www.promodenerji.com N C € ey
MADE IN TURKEY Lm'

Rated Max. Power (Pmax+3%) 710W Dimensions 2394%1303*35 mm
P R D M D D Voltage at Pmax 40.40V Weight 39.5KG
ENERJI Current at Pmax 17.59A safety class Class Il
Module type: PRD710-132MT E E Open-Circuit Voltage(Voc+3%) 48.30V Standarts IEC
STC: E=1000 W/m2, Short-Circuit Current(Isc+3%) 18.59A WARNING:
AM 1.5 Te: 25°C. This module produces electricity when
Maximum System Voltage 1500V exposed the light. Follow all applicable
. electrical safety precautions.
E . Maximum Overcurrent Protection Rating 35A
PROMOD ENERJI URETIM SA. VE TIC. A.S. Add: Kayseri OSB mah. 29. Cad. no:27 Melikgazi / Kayseri /TURKIYE www.promodenerji.com Z ce oy
A
MADE IN TURKEY LW — -

Marking plates

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...........cccevveevee e, : 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 — Thermal Cycling

a — Current temperature coefficient
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 . 2024-05-21
Dates of tests (beginning/end)..........ccccocvvvveevinevienns . 2024-05-21/2024-07-24

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 0 comma / [X] point 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..........ocoiiiiiiii )

O Yes
Not applicable

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

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

PROMOD ENERJI URETIM SAN VE TIC A.S.
Kayseri O.S.B. Mah. 29. Cad. No.27 Melikgazi,

KAYSERI, Tarkiye.

PRODUCT ELECTRICAL RATINGS:

Monofacial Module:

Module type PRD650- PRD670- PRD415- PRD550- PRD710-
132MT 132MT 120MT 110MT 132MT

Voe [V] Tolerance 45.90 46.70 43.27 40.42 48.30

+3%

Vinp [V] 38.00 38.80 36.23 33.89 40.40

Imp [AdC] 17.11 17.27 11.47 16.23 1759

lsc [Adc] /Tolerance 17.99 18.19 11.95 16.44 18.59

+3%

Prmax [W]

e e 3% 650 670 415 550 710

Maximum system 1500 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 35 35 25 25 35

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 3

TRF No. IEC61215F_SE
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Module type

STC
condition

Pmax [W]

[Tolerance

Voc [V] /Tolerance

Isc [AdC]
[Tolerance

Vimp [V]

Imp [AdC]

BNPI
condition

Pmax [W]

[Tolerance

Voc [V] /Tolerance

Isc [AdC]
[Tolerance

Bifaciality
coefficient

PPmax

(pVoc

Plsc

Maximum system
voltage [V]

Maximum Over-
Current Protection
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

[ Original test report ref. NO. ...ccooovevcevviee e, :

Model differences and modification:

Test programs for crystalline silicon PV modules [0 Test programs for thin-film PV modules

O 4.2.1 Modification to frontsheet O 4.3.1 Modification to frontsheet

0 4.2.2 Modification to encapsulation system 0 4.3.2 Modification to encapsulation system

0 4.2.3 Modification to cell technology O 4.3.3 Modification to front contact (e. g. TCO)

0 4.2.4 Modification to cell and string [0 4.3.4 Modification to cell technology
interconnect material or technique

[0 4.2.5 Modification to backsheet 0 4.3.5 Modification to cell layout

O 4.2.6 Modification to electrical termination O 4.3.6 Modification to back contact

[0 4.2.7 Modification to bypass diode [0 4.3.7 Modification to edge deletion

O 4.2.8 Modification to electrical circuitry O 4.3.8 Modification to interconnect material or

technique

0 4.2.9 Modification to edge sealing 0 4.3.9 Modification to backsheet

0 4.2.10 Modification to frame and/or mounting [0 4.3.10 Modification to electrical termination
structure

0 4.2.11 Change in PV module size 0 4.3.11 Modification to bypass diode

0 4.2.12 Higher or lower output power (by 10 % [0 4.3.12 Modification to edge sealing

or more) with the identical design and size
and using the identical cell process

[0 4.2.13 Increase of over-current protection 0 4.3.13 Modification to frame and/or mounting
rating structure

O 4.2.14 Increase of system voltage O 4.3.14 Change in PV module size

[0 4.2.15 Change in cell fixing tape 0 4.3.15 Higher or lower output power (by 10 %

or more) with the identical design and size

O 4.3.16 Increase of over-current protection
rating

[ 4.3.17 Increase of system voltage

Note: This clause refers to modifications extracted from IEC TS 62915

TRF No. IEC61215F_SE
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MODULE GROUP ASSIGNMENT:
Sample # | Sample Group ID Type/model Sample S/N Remark
01 A PRD670-132MT 48202812602062 —
02 B1 PRD670-132MT 48202812608643 —
46 B1 PRD670-132MT 48120212603247 —
03 C1 PRD670-132MT 48202812609007 —
04 Cc2 PRD670-132MT 48202812608956 —
05 D1 PRD670-132MT 48202812607191 —
06 D2 PRD670-132MT 48210112602055 —
o7 El PRD670-132MT 48210112602114 —
08 E2 PRD670-132MT 48210112602590 —
09 F1 PRD670-132MT 48203012611194 —
10 F2 PRD670-132MT 48210112601499 —
11 F3 PRD670-132MT 48210112601049 —
12 F4 PRD670-132MT 48203012613395 —
13 Others PRD710-132MT 48120212603859 High Power
14 Others PRD710-132MT 48120212603516 High Power
15 Others PRD650-132MT 48202912602945 Low Power
16 Others PRD650-132MT 48202912603422 Low Power
17 Others PRD415-120MTN 48141013322058 Low Power
18 Others PRD415-120MTN 48140313331328 Low Power
19 Others PRD550-110MT 47190514314242 Low Power
20 Others PRD550-110MT 47190514313927 Low Power
Supplementary information: Further qualification for higher and/or lower output power see annex 3
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 (3) Use Annex 1 to list the used materials and components of the module (manufacturer/supplier
and type reference).
Note (4)  The module numbers/identifiers are set in accordance to IEC TS 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
Performance UV precondition yelng Damp heat test MQT 21
Exposure test
at low Test test 200 cycles 1000 h PID test
L R o
irradiance 60 KWh/m2 15 kWh/m2 -40°C 0 85°C 85°C /85 % RH
I [ [
MQT 04 MQT 20
Measurement MégT 18.1 Cyclic (dynamic)
ypass .
of diode mechanical load
temperature thermal test test 1000 cycles at imodule | 1module
coefficients 1000 Pa
I [ [ ]
MQT 11 MQT 16 MOT 17
M?:-irn;?'z Thermal cycling Static mechanical Hgl test
Stabilization test, 50 cycles load test
-40°C to 85°C (design load)
I [ I
MQT 12 MQT22
MQT 06.1 Humidity freeze ding test
Performance test, 10 cycles Flexib odule
at STC —40 °C to 85 °C, only
85 % RH 25 cycles
1 module
1 module
MQT 09 MQT 14.1
Hot-spot :
Retention of
endurance . h
test junction box test
| [
I
MQT 18.2
Bg’iggzs MQT 19.2
h . Final Stabilization
functionality
test
[
1 Module MQT 06.1
measured together with Performance at
modules from sequences STC
B-E as control and to I
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 shall be shown as relative to STC
(1 000 W/m?, 25 °C, AM1.5 according to IEC TS
61836), except for bifacial modules where two
irradiance levels are required, 1 000 W/m? and BNPI
(higher irradiance at which nameplate verification is P
performed for bifacial modules, corresponding to 1 000
W/m? on the module front and 135 W/m? on the
module rear, applied in any method allowed by IEC TS

60904-1-2).
International symbols are used where applicable. P
The module includes clear and indelible markings: P
a. Name, registered trade name or registered trade N/A
mark of manufacturer
b. Type or model number designation P
c. Serial number (unless marked on other part of Provided under superstrate p
product) near the top rail of frame
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 P
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 tolerances.
For bifacial modules, open-circuit voltage shall be
reported at two irradiance levels. The first required N/A
irradiance level is 1 000 W/m2. The second
required irradiance is BNPI

h. Current at short-circuit or Isc including tolerances.
For bifacial modules, short-circuit current shall be N/A
reported at two irradiance levels, defined in 5.1g

i. Module maximum power or Pmax including
tolerances. For bifacial modules, Pmax shall be
reported at the two irradiance levels, defined in
5.1g

j. For bifacial modules the following information
including tolerances, shall be given on the
nameplate: The values for the short-circuit current
bifaciality coefficient @lsc, the opencircuit voltage |/ N/A
bifaciality coefficient Vo, and the maximum
power bifaciality coefficient pPmax, measured at
STC as defined in IEC TS 60904-1-2

k. For flexible modules, the minimum radius of /

N/A
curvature

TRF No. IEC61215F_SE
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IEC 61215-1

Clause Requirement + Test Result - Remark Verdict

5.2 Documentation P

5.2.1 Minimum requirements P
Modules are supplied with documentation describing
the methods of electrical and mechanical installation P
as well as the electrical ratings of the module
The documentation states the class of protection
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

operators receive appropriate and sufficient p
documentation for safe installation, use, and

maintenance of the PV modules.

522 Information given in the documentation P
a. All information required under 5.1 e) to i) P
b. Overcurrent protection device type and rating are p

e.g. given in IEC 60269-6
Maximum series/parallel module configuration is p
recommended
c. Manufacturer’s stated tolerance for Vo, Isc and
maximum power output under standard test P
conditions
d. Temperature coefficient for voltage at open-circuit P
e. Temperature coefficient for maximum power P
f.  Temperature coefficient for short-circuit current P
All electrical data mentioned above shown as relative
to standard test conditions (1 000 W/m?, 25 °C, AM 1,5 P
according to IEC TS 61836)
g. Performance at low irradiance (MQT 07) is =
specified
International symbols used where applicable P
Compliance checked by inspection and MQT 04 p
through MQT 07
The electrical documentation includes a detailed description of the electrical p
installation wiring method to be used
h. The minimum cable diameters for modules
. . - P
intended for field wiring
i.  Any limitations on wiring methods and wire
management that apply to the wiring compartment P
or box;

TRF No. IEC61215F_SE
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IEC 61215-1

Clause

Requirement + Test Result - Remark Verdict

j- The size, type, material and temperature rating of
the conductors to be used

k. Type of terminals for field wiring

I.  Specific PV connector model/types and
manufacturer to which the module connectors are
mated

m. The bonding method(s) to be used (if applicable);
all provided or specified hardware is identified in
the documentation

n. The type and ratings of bypass diode to be used
(if applicable)

0. limitations to the mounting situation (e.g., slope,
orientation, mounting means, cooling)

p. A statement indicating the fire rating(s) and the
applied standard and the limitations to that rating
(e.g., installation slope, sub-structure or other
applicable installation information)

g. A statementindicating the design load per each
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
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
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
facilitate complete and safe assembly of the product

Supplementary information:None.

7. PASS CRITERIA

7.2

Power output and electric circuitry

7.2.1

Verification of rated label values (Gate No. 1)
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Manufacturer’s tolerances and Laboratory uncertainties —

t1 t2 t3 ta
manufacturer’s rated lower/upper
) ; 3 3 3 /
production tolerance in %
mai ma ms —
I ino
measurement uncertainty in % of the 26 24 10
laboratory
Laboratory reproducibility r .................. [0.9%
After stabilization, each individual module meets the requirements P
PIMEX « et eee ettt e aae e : | See Table 03.1, Table 03.3 P
V00t ttete ettt ettt e e e e anres : | See Table 03.1, Table 03.3 P
L ettt ettt e ettt et e e e e e e e e e e e e e e s e eaaaeaean : | See Table 03.1, Table 03.3 P
After stabilization the arithmetic average Pmax See Table 03.1, Table 03.3
Pmax of all modules meet the requirements. P
7.2.2 Maximum power degradation during type approval testing (Gate #2) P

At the end of each test sequence or for sequence B
after bypass diode test, each test sample meets the P
requirements for Pmax

7.2.3 Electrical circuitry

Samples do not exhibit an open-circuit during the tests

7.3 Visual defects

There is no visual evidence of a major defect.

| 0| T | T | DO

7.4 Electrical safety

The insulation test (MQT 03) requirements are met at | See each Table of the test
the beginning and the end of each sequence

The wet leakage current test (MQT 15) requirements | See each Table of the test
met at the beginning and at the end of each sequence

Specific requirements of the individual tests are met | See each Table of the test P

Supplementary information:
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4. TESTING OVERVIEW —
Initial examination All modules
4.1 Visual inspection (MQT 01)) ...cceveeviiieeeiiiieeeeine. : | See Table 01
4.19.5 Initial stabilization (MQT 19.1) ..........cccceeeevenneeeeee. s | See Table 02.1 - 02.4 and p
Table A4.1-A4.4
4.6 Performance at STC & BNPI (MQT 06.1) See Table 03.1 - 03.3 and
Tables A.4.7 — A.4.9 P
4.3 Insulation test (MQT 03) .......ccccvcvvvveeviieeeerineeeenn s | See Table 04
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 06.1 - 06.2 P
4.4 Measurement of temperature coefficients (MQT See Table 07 P
Sequence | 1 Module Sample 2 P
B
4.8 Outdoor exposure test (MQT 08) .........cccceceevveeeee.t | See Table 08 P
4.18.1 Bypass diode thermal test (MQT 18.1)
Maximum allowed junction temperature ...............: —
Calculated junction temperature ...............eevvvveennn s —
Final measurements..........cccccccccevvvcvvvvvveeeeesnneennnn 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) ............ccccceevvuvveeent | See Table 10.1 —10.3 P
4.9 Hot spot endurance test (MQT Q9) ........................ | See Table 11 P
Sequence | 2 Modules Samples 3,4 P
C
4.10 UV preconditioning test (MQT 10) .......ccccevveeennnee. . | See Table 12.1-12.6 P
4.20 Cyclic (dynamic) mechanical load test (MQT 20) See Table 13 P
4.11 Thermal cycling test 50 cycles (MQT 11)............... | See Table 14 P
4.12 Humidity-freeze test (MQT 12).............c..ceeeenneeeeee . | See Table 15 P
Sequence | 1 Module Sample 3 P
C1
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4.14.2 Retention of junction box on mounting surface See Table 16 P
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
411 Thermal cycling test 200 cycles (MQT 11) ............ | See Table 17 P
Sequence | 2 Modules Samples 7,8 P
E
4.13 Damp heat test (MQT 13) ......ccceccvvevvciveeenvcineeeenn . | See Table 18 P
4.19.6 Final stabilization (MQT 19.2) ............ccccceevveeeeeenn . | See Table 23.3
Sequence | 1 Module Sample 7 P
E1l
4.16 Static mechanical load test (MQT 16)............ceeeee See Table 19 P
4.22 Bendingtest-(MOT22) ... See Table 20 N/A
Sequence | 1 Module Sample 8 P
E2
4.17 Hail test (MQT 17) See Table 21 P
Sequence | 4 Modules Samples 9,10,11,12 P
F
4.21 Potential induced degradation test (MQT 21) See Table 22 P
4.19.6 Final stabilization (MQT 19.2) ............ccccceevveeeeenn s | See Table 23.4, 23.6, 23.7
Final measurement All modules for Sequence C, P
D, E, F; Control module for
Sequence A
4.19.6 Final stabilization (MQT 19.2) ............ccccceevvvneeeeee. . | See Table 23.1 - 23.2 P
4.6 Performance at STC&BNPI (MQT 06.1) ............... | See Table 23.5, 23.8 P
4.3 Insulation test (MQT 03) ..cocvveeeviiiiee e See Table 23.9 P
4.15 Wet leakage current test (MQT 15) .............c......... | See Table 23.10 P
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TABLE 01: MQT 01 ini: Initial Visual inspection —
Test Date [YYYY-MM-DD].....coccoevvvrnvrennnnn. 1 |2024-05-21 —
Sample # Nature and position of initial findings — comments or attach photos —
01 No visual defects found P
46 No visual defects found P
02 No visual defects found P
03 No visual defects found P
04 No visual defects found P
05 No visual defects found P
06 No visual defects found P
07 No visual defects found P
08 No visual defects found P
09 No visual defects found P
10 No visual defects found P
11 No visual defects found P
12 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 (Front side) —

Test Date [YYYY-MM-DD].....ccccceovvevnennns 1 [2024-05-21 =
Test method ... : Solar simulator O Natural sunlight —
Sample # lsc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
01 18.37 46.06 16.76 39.78 666.8 78.80 —
02 18.47 46.18 16.81 39.87 670.2 78.57 —
46 18.37 46.04 16.95 39.75 673.8 79.65 —
03 18.40 46.19 16.83 39.87 671.1 78.97 —
04 18.41 46.23 16.88 39.93 674.0 79.18 —
05 18.45 46.12 16.63 39.80 661.9 77.77 —
06 18.30 46.19 16.51 39.96 659.6 78.04 —
07 18.31 46.29 16.60 40.02 664.3 78.37 —
08 18.31 46.25 16.58 39.96 662.5 78.21 —
09 18.39 46.23 16.56 39.93 661.2 77.77 —
10 18.34 46.17 16.57 39.84 660.0 77.94 —
11 18.38 46.13 16.58 39.79 659.8 77.83 —
12 18.28 46.17 16.65 39.83 663.3 78.59 —

Supplementary information:

TABLE 02.2: MQT 06.1 ini: Performance at STC before initial stabilization (Back side)

Test Date [YYYY-MM-DD].......cccceveennenne = —

Testmethod ......oooovvveeeeeeeeee e, : O Solar simulator O Natural sunlight =

Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [VV] FF [%] Result
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Supplementary information:
TABLE 02.3: MQT 06.1 ini: Performance at BNPI (front side irradiance 1 000 W/m?, back
side irradiance 135 W/m?, 25 °C, AM 1.5) before initial stabilization
Test Date [YYYY-MM-DD]........cccevvvernnee = —
Test method.......ccoveeveeieiiiei | O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result

Supplementary information:

TABLE 02.4: MQT 19.1: Initial Stabilization procedure

Light exposure method ..............cccooovvviiii, :

O Solar simulator

Natural sunlight

Stabilization criterion x per IEC 61215-1-X ............... :

1%

Sample # 01 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31

o | Iidon | e | o | P | TN | Cra—pe | e
Initial — — — — 666.8 — —
1 5.2 >500 — 24 664.8 — —
2 51 >500 — 24 663.6 0.48 Yes
3 J— N J— J— J— J— J—
4 — — — — — - —

Sample # 02 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31

Ty | o | e | o | P | IO | Cra—p | e
Initial — — — — 670.2 — —
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1 5.2 >500 — 24 667.7 — —
2 51 >500 — 24 666.4 0.57 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 46 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
Initial — — — — 673.8 — —
1 5.2 >500 — 24 671.9 — —
2 51 >500 — 2.4 671.2 0.39 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 03 Test Date (YYYY-MM-DD) start/end ........... : 2024-05-22/2024-05-31
reose | e | S || SN |l | QT
Initial — — — — 671.1 — —
1 52 >500 — 2.4 668.4 — —
2 51 >500 — 24 667.5 0.54 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 04 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
reose | e | TS || SN el | QT
Initial — — — — 674.0 — —
1 5.2 >500 — 2.4 672.1 — —
2 51 >500 — 24 671.7 0.34 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 05 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
reose | radien | S || SN el | QT
Initial — — — — 661.9 — —
1 5.2 >500 — 24 659.8 — —
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2 51 >500 — 24 659.2 0.41 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 06 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
o | o | e | o | P | IO | Cra—re | e
Initial — — — — 659.6 — —
1 5.2 >500 — 24 656.2 — —
2 51 >500 — 24 655.9 0.56 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 07 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
Tesoyce | madaton | A | mpesre | PSS | oot | G P |
Initial — — — — 664.3 — —
1 52 >500 — 24 661.4 — —
2 51 >500 — 24 660.9 0.51 Yes
3 — J— — — J— J— J—
4 — — — — — — —
Sample # 08 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
reose | adien | TS || S il | QT
Initial — — — — 662.5 — —
1 52 >500 — 24 660.3 — —
2 51 >500 — 24 659.1 0.51 Yes
3 — — — — — — —
4 — — — — — — —
Sample # 09 Test Date (YYYY-MM-DD) start/end.............. 2024-05-22/2024-05-31
reose | radien | S || SN el | QT
Initial — — — — 661.2 — —
1 5.2 >500 — 24 659.0 — —
2 51 >500 — 24 658.7 0.38 Yes
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3 — — — — — — —
4 — — — — — — —
Sample # 10 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
Integrated . Module I Pmax (W) at .
Test cycle | irradiation Irradlar;ce temperature Resistive | 4o and of | (Pmex—Pmin) /| Stable
(KWh/m?2) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 660.0 — —
1 5.2 >500 — 24 658.8 — —
2 5.1 >500 — 24 658.1 0.29 Yes
3 — — — — — — —
4 — — — — —_ — —
Sample # 11 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
Integrated . Module _ Pmax (W) at _
Test cycle | irradiation Irradlar;ce temperature Resistive | o 'and of | (Pmex—Pmin) /| Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 659.8 — —
1 5.2 >500 — 24 656.8 — —
2 5.1 >500 — 24 656.5 0.50 Yes
3 — — — — — — —
4 — —_ — — — — —
Sample # 12 Test Date (YYYY-MM-DD) start/end............ : 2024-05-22/2024-05-31
Integrated . Module _ Pmax (W) at _
Testcycle | irradiation |rr(3\(lj/|21r;;;e temperature Relz':é've the end of (F;max - P("c";g / ' fézmi)
(KWh/m?) (°C) cycle i
Initial — — — — 663.3 — —
1 5.2 >500 — 24 660.8 — —
2 5.1 >500 — 24 660.9 0.36 Yes
3 — — — — — — —
4 — — — — — — —
Supplementary information: —
O Other stabilization procedures
Sample # |Test Date (YYYY-MM-DD) start/end
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Test method description:—

Supplementary information: see Annex 3 for verification of this alternative stabilization procedure

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

Test Date [YYYY-MM-DD]......ccccoovernenns 1 12024-06-03 —
Pmax lower limit (W) ...oooovevieiiecceciiens . | See table below: Pmax [W] — Min calc. —
Prmax (1ab) lower imit (V) ..ovveeveeeeeeeeennee. . |657.523 —
Voc(lab) upper limit (V) cooovceeeiieeiieeiieens . | See table below: Voc [V] Max. calc. —
Isc (Iab) upper limit (A) .cocoovieeieeieeiiees . | See table below: Isc [A] Max. calc. —
Test method .........cooceeieiiiiiies : Solar simulator O Natural sunlight —
Isc [A] Voc [V] Pmax [W]
Sample # yieas. | Max. | Meas. | Max. mp [A] | Vo V] | Meas. | Min. calc. | FF %] | Result
calc. calc.

01 18.33 | 18.682 | 45.97 | 46.550 | 16.71 39.71 | 663.6 | 618.759 78.75

02 18.40 | 18.682 | 46.09 | 46.550 | 16.71 39.88 666.4 | 618.759 78.58

46 18.25| 18.887 | 45.98 | 46.550 | 16.86 39.81 671.2 | 618.759 79.99

03 18.36 | 18.682 | 46.12 | 46.550 | 16.75 39.85 667.5 | 618.759 78.83

04 18.38 | 18.682 | 46.21 | 46.550 | 16.80 39.98 671.7 | 618.759 79.08

05 18.43 | 18.682 | 46.04 | 46.550 | 16.57 39.78 | 659.2 | 618.759 77.68

06 18.29 | 18.682 | 46.06 | 46.550 | 16.43 39.92 | 655.9 | 618.759 77.86

07 18.27 | 18.682 | 46.21 | 46.550 | 16.53 39.98 660.9 | 618.759 78.28

08 18.25( 18.682 | 46.19 | 46.550 | 16.47 40.02 659.1 | 618.759 78.19

09 18.31 | 18.682 | 46.12 | 46.550 | 16.50 39.92 | 658.7 | 618.759 78.00

10 18.32 | 18.682 | 46.07 | 46.550 | 16.51 39.86 | 658.1 | 618.759 77.97

11 18.36 | 18.682 | 46.04 | 46.550 | 16.49 39.81 656.5 | 618.759 77.66

|V |(TW|TOW|(TV|TV|(TVT|V|(T|TOV|(T]|TOVT|T

12 18.26 | 18.682 | 46.08 | 46.550 | 16.59 39.84 660.9 | 618.759 78.55
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Average — — — — —

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

TABLE 03.2: MQT 06.1: Performance at STC after initial stabilization (Back side)

Test Date [YYYY-MM-DDJ........ccccvverrnenne = —

Test method O Solar simulator O Natural sunlight —

Sample # | Isc[A] | Voc [V] | Imp[A] | Vip [V] |  Pmax[W] FF [%] Plsc ®Voc ®Pmax | Result

Supplementary information:

TABLE 03.3: MQT 06.1: Performance at BNPI (front side irradiance 1 000 W/m?, backside
irradiance 135 W/m?, 25 °C, AM 1.5) after initial stabilization

Test Date [YYYY-MM-DD].....cccccceeevverens L= —

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

Prmax (1ab) lower imit (V) ...ovvevveeeeeeeeenee. :

Voc(lab) upper limit (V) coooeveeiieeiieeiieens . | See table below: Voc [V] Max. calc. —
Isc (lab) upper lImit (A) .ccoovvvrieiieien, | See table below: Isc [A] Max. calc. —
Testmethod ... © | O Solar simulator O Natural sunlight —
Isc [A] Voc [V] Pmax [W]
Sample # | \jeas. | Max. [ Meas. | Max. Imp [A] Vimp [V] Meas. | Min. FF [%] Result
calc. calc. calc.
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Average — — — — —

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].............: [2024-06-03 —

Test Voltage applied [V] ................. [8000/1500 —

Size of module [m?3]..........ccveeennns | 3011 —

Required Resistance [MQ]............ . [212.86 —

Sample # Measured Dielectric breakdown

MQ Yes (description) No Result

01 27890 — No P
02 31120 — No P
46 28750 — No P
03 27440 — No P
04 26990 — No P
05 32210 — No P
06 30210 — No P
07 31280 — No P
08 28770 — No P
09 29110 — No P
10 26770 — No P
11 28150 — No P
12 29870 — No P

Supplementary information:
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TABLE 05: MQT 15: Initial Wet leakage current test
Test Date [YYYY-MM-DD].......cccccvvvvvvveenvnnennnnl. | 2024-06-03 —
Test Voltage applied [V].......cccecveiviiveenncen. - [1500 —
Solution temperature [°Cl.......ccccvcvivveiniieeenninnent [ 23.2 —
Solution resistivity [Q cm] ...cccccceieiiiiiiii 0 [ 1978 —
Size of module [M?] ..ot [ 3011 —
Sample # Required Resistance [MQ] Measured [MQ] Result
01 212.86 5611 P
02 212.86 7823 P
46 212.86 6026 P
03 212.86 6338 P
04 212.86 5295 P
05 212.86 5711 P
06 212.86 5926 P
07 212.86 6382 P
08 212.86 6021 P
09 212.86 5955 P
10 212.86 6382 P
11 212.86 4598 P
12 212.86 6332 P
Supplementary information:
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TABLE 06.1: MQT 07 - Performance at low irradiance (Front side)
Test Date [YYYY-MM-DD].......cccciiiieieeiiiniiiiieeee e 1 12024-06-04 —
Test method ... |0 Outdoor measurement
Ambient air temperature [°C]: —
Irradiance [W/m?]: — —
Module temperature [°C]: —
Data corrected to a 25°C cell temperature and 200 W/m? irradiance
O Directly measured —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%]
01 3.64 43.10 3.49 36.95 128.86 82.24
Supplementary information: —
TABLE 06.2: MQT 07 - Performance at low irradiance (Back side)
Test Date [YYYY-MM-DD] ..., = —
Test method ... | Outdoor measurement
Ambient air temperature [°C]: —
Irradiance [W/m?]: — —
Module temperature [°C]: —
O Data corrected to a 25°C cell temperature and 200 W/m? irradiance
O Directly measured —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%] O®lsc ®Voc | @Pmax
Supplementary information:
TABLE 07: MQT 04 - Measurement of temperature coefficients
Test Date [YYYY-MM-DD].....ccoocciiiiiiiiiiiiiiiinnn 2024-06-04 —
Ambient air temperature [°C] high/low .................. 25.8/24.6 —
Irradiance [W/m?] high/low ..........cccocveiniininnnnnnd 1000.2/999.8 —
Module temperature [°C] high/low...........cccoveeeennl 65.1/25.0 —
Sample # a [%/°C] B [%/°C] 0 [%/°C] —
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01 0.0679 -0.2819 -0.5440 —
Supplementary information:—
TABLE 08: MQT 08 - Outdoor exposure test
Test Date [YYYY-MM-DD] start/end ............: 2024-06-04/2024-07-04 —
Sample # 02 —
Total irradiation dosage [kWh/m?] ................ 60.0 =
Angle of tilt the test module ...l 40.2 —
Electrical load: 0 Restive load
MPPT a
Supplementary information:
Table 08.1: MQT 01: Visual inspection after outdoor exposure test
Test Date [YYYY-MM-DD]..........ccocevevvvenenes [ 2024-07-04 —
Sample # |Nature and position of initial findings — comments or attach photos —
02 No major visual defects P
Supplementary information:
Table 08.2: MQT 15: Wet leakage current test after outdoor exposure test
Test Date [YYYY-MM-DD] ....ccccccovviievrnennne : 12024-07-04 —
Test Voltage applied [V] ..o 1500 —
Solution temperature [°C] .....ceevvviiveeerninnns! 22.9 —
Size of module [M?] .....ccooviiiiiiiiieeee 11311 —
Solution resistivity [Q cm]........ccccceviiinnnnn (2321 —
Sample # Measured [MQ] Limit [MQ] Result
02 6238 212.86 P
Supplementary information: None.
Table 08.3: MQT 02 - Maximum power determination after outdoor exposure test - Optional
Test Date [YYYY-MM-DD].......cccecovevvverenenns 1 2024-07-04 —
Module temperature [°C]......cccccceevcvevceeneennl |25 —
Irradiance [W/mM?2) .....cccccvvevinnieiienin e 1000 —
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Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [W] FF [%]
02 18.29 45.92 16.58 39.81 660.2 78.61
Supplementary information: None.
Table 08.4: MQT 03 - Insulation test after outdoor exposure test - Optional
Test Date [YYYY-MM-DDJ......cccccovivrnrrnnnnn D= —
Test Voltage applied [V] .....cccocvviniinienienn D= —
Size of module [M?] .....ccooiiiiiiiiereeeeee D= —
Required Resistance [MQ].........ccccceeviveiinnnns D= —
Sample # | Measured Required (MQ) Dielectric breakdown Result
(MQ) (MQ) Yes (description) No
Supplementary information: None.
TABLE 09: MQT 18: Bypass diode thermal test
Test Date [YYYY-MM-DD] start/end ............. : 2024-07-05 —
Sample # 02 —
Module temperature [°Cl........ccoovevvcvieeevinnennn, : 75 —
Number of diodes in junction box................... : 3 —
Diode manufacturer ..........ccccceevvevieieeceesneenn : N/A —
Diode type designation ............ccccceecvveeevnnennn. : N/A —
Max. pe_rmissib_lejunction temperature, Timax [°C] 200 —
(according to diode datasheet)...................... :
Detald descrpton ofSmple ERIEOn | prtomed ol moce -
Step 1, Determination of Vp versus T; characteristic —
30x2°C 50+2°C 70+2°C 90+2°C
Ambient temperature of the junction box ... : 30.0 50.0 70.0 90.0
Pulsed current..........ccooeeveninnnniice 18.3 18.3 18.3 18.3
0.408 0.402 0.400 0.395
Voltage drop, Vb [V] oo 0.405 0.400 0.396 0.392
0.411 0.407 0.404 0.400
Vp=0.4136 - 0.0002T,
VD versus TJ characteristic ........ccvoeevveenennl Vp=0.4112 - 0.0002T, =
Vp=0.4163 - 0.0002T,
Max. permissible junction temperature Timax [°C] 200 —
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(according to diode datasheet)..................... :
Step 2, Bypass diode thermal test

Diode 1 Diode 2 Diode 3 Result
Current flow applied [A] ..ocoooveviiiiieece e : 18.3 18.3 18.3 —
I[VIS? diode surface temperature allowed Tjmax 200 200 200 .
Voltage drop, Vo [V] after 1h......cccccovvveviiiiiienecnen : 0.378 0.380 0.378 —
Calculated max. junction temperature Tjcac [°C] ....: 178.0 156.0 1915 P
Ticale < Tamax (test passed)? yes/No .......cccocceevveeeenee : Yes Yes Yes P
current flow (1.25 * Isc) [A] cvevveevereereerresesrssesseseenns : 22.79 22.79 22.79 —
Bypass diode remain(s) functional (yes/no) ........... : Yes Yes Yes P

Remarks: See Table 10 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.

For bifacial modules, use the value of the short-circuit current at elevated irradiance BSI (equivalent to 1 000
W/m2 on the front side and 300 W/m? on the back side).

Extrapolate Isc-BSl, these quantities are combined as follows: Isc-ssi=lsc-npit( Isc-Bnpi-lsc) (Gasi-Gener)/(Genei-
1 000), Gesi=1 000+300¢@, Genpi=1 000+135@, @=Min(@lsc, PPmax)

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

Test Date [YYYY-MM-DDJ.......cccccvvevrieenieciecnecnneens 1 12024-07-05 —

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

02 No major visual defects P

Supplementary information: None.

TABLE 09.2: MQT 15 - Wet leakage current test after bypass diode thermal test
Test Date [YYYY-MM-DD] ...ccoceevviiiieiieeviee e : 12024-07-05 —
Test Voltage applied [V]...cccccovvieiiiieeee e {1500 =
Solution temperature [°C] ......cccceeeriiiiiiiieeieeennnns © 1231 —
Size of module [M?] ... 11311 —
Solution resistivity [Q cm].....ccccccoviveviiinienieiee o |2112 —
Sample # Measured [MQ] Limit [MQ] Result
02 7712 212.86 P

Supplementary information: None.
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Result - Remark

Requirement + Test

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

Test Date [YYYY-MM-DDJ......c.cccovvvrenness | — —

Module temperature [°Cl........ccovvvrivninnl | — —

Irradiance [W/m?) ......ccccoeonvninininninneieenl | — —

Sample # lsc [A] Vinp [V] Prmax [W] FF [%] —

Supplementary information: None.

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

Test Date [YYYY-MM-DD]......ccoccevvvnveens D= —

Test Voltage applied [V] .ccocevvceeeviieeeenes D= —

Size of module [M3] ..o, D= —

Required Resistance [MQ]...........ccceevens D= —

Sample

Measured

Required

Dielectric breakdown

#

MQ

MQ

Yes (description)

No

Supplementary information: None.

TABLE 10: MQT 18.2 - Bypass diode functionality test after bypass diode thermal test

Test Date [YYYY-MM-DDJ........ccoceovvenieniennenn :|2024-07-05 —

O Method A —

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

Current flow applied [A] ...ovvvveviiiiiiil | — —

Sample # VFMrated VEM = (N x VFMrated) + 10 %

— O Yes O No —

Supplementary information: None.

Method B T

Result

IV curve after shading
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Diode 1 5 o P
........................ .
Diode 2 5 T ™| P
Diode 3 N i P
Supplementary information:None.
TABLE 10.1: MQT 19.2: Final stabilization
TABLE 10.2: MQT 06.1: Performance at STC before final stabilization
Test Date [YYYY-MM-DD].....ccccceecvvvvvrvcvrennn.s | 2024-07-05 —
Testmethod .....ooooeeeeeeeeeeeeeeeee e Solar simulator O Natural sunlight =
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] =
02 18.29 45.92 16.58 39.81 660.2 78.61 —
Supplementary information:
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TABLE 10.3: MQT 19.2 Final Stabilization procedure
Light exposure method ...............ccccceeevveeeeee.t | O Solar simulator Natural sunlight —
Stabilization criterion x per IEC 61215-1-x ... |1% —
Sample # 02 Test Date (YYYY-MM-DD) start/end........... : 2024-07-05/2024-07-07
Test cycle Ii?rtaegggg Irr(?/:/j/i%r;;:e texp?grlg&re Relzi;tjive Ft)rrlnéxe(x\c/i) ;t PS‘;XB; Pzg/"o))/ (YSéz/bl\lleo)
(KWh/m?2) (°C) cycle 9e
Initial — — — — — — —
1 53 >500 — 24 660.2 — —
2 53 >500 — 24 659.3 0.14 Yes

Supplementary information:—

[0 Other stabilization procedures

Sample # Test Date (YYYY-MM-DD) start/end

Test method description:—

Supplementary information: See Annex 3 for verification of this alternative stabilization procedure

TABLE 11: MQT 09 - Hot-spot endurance test

Test Date [YYYY-MM-DD] start/end ...................... |2024-07-08 / 2024-07-10 —

Sample # 02 —

Procedure of technology .........cccoccvvveiiiiiiennienn wafer-based technologies (WBT) MQT 09.1 —

O monolithically integrated (MLI) thin film
technologies MQT 09.2

Cell interconnection CirCUit .......c.ccoceccveeveviveeeeeee.. | 'S SP OPS —

O Pulse solar simulator —
Type of light SOUICE .........coovviiiiiiiiiie e Steady state solar simulator

O Natural sunlight

Module temperature at thermal equilibrium [°C].: |52.6 —

TABLE 11.1: MQT 09 - Hot-spot endurance test for WBT

Low Permanent —

Bl M3 S1

Low | Low High

D4 —

Selected hot-spot cells...........ccocoeiiiiiiiiiniiiieee :
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Shading rate [20]........cceveereereerierienee e : 45 50 50 50 — —
Max. measured cell temperature in each cell [°C]: | 151 149 155 159 — —
Test duration of each shading [h] ..........ccceenee : 1 1 1 1 — —
Irradiance during shading [W/m?] ....................: | 1000 | 1000 1000 1000 — —

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

A B C D E F G H 1 J K L M NO&P O R 5 T U V

l_I B I___

I

|
|
|
|
|
|
|
I
|

|
[ ]
[ ]
|
[ ]
|
[ ]
|
|

Jou

5
6 L
Superstrate
Test Date [YYYY-MM-DD] start/end ...................... |2024-07-08 / 2024-07-10 —
Sample # 46 —
Procedure of technology...............c.cccccoveueneeneee.s | wafer-based technologies (WBT) MQT 09.1 =
O monolithically integrated (MLI) thin film
technologies MQT 09.2
Cell interconnection circuit............ccccccvcvvveevveee.s. [ O S SP OPS —
O Pulse solar simulator —
Type of light SOUICEe ......oveviiiiii Steady state solar simulator
O Natural sunlight
Module temperature at thermal equilibrium [°C].: |54.2 —

TABLE 11.1: MQT 09 - Hot-spot endurance test for WBT

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

4v 1v 1G 5J —
Shading rate [%0]........ccevvereerierieriene e : 55 55 55 50 — —
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Max. measured cell temperature in each cell [°C]: | 175 | 177 170 174 — —
Test duration of each shading [N] .........cccccvenene : 1 1 1 1 — —
Irradiance during shading [W/m?] ....................: | 1000 | 1000 1000 1000 — —

selected cells

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

A B C D EFO H | J KL MNOPLORS T ULV
l B : B
::::::_::::E_?_ - - — :|:
2
RPN EEEEE D
:::::::::::E_%:[:::: :::l
4

NN NEEE WY NEENEN
{00000000000A000000000C
Superstrate

TABLE 11.2: MQT 09 - Hot-spot endurance test for MLI

Selected hot-spot cells.......ccccevvieeiiiiieeeieee e

Number of cells shaded..............eeevevevevveeveeeeiniinnnnnl

Max. measured cell temperature [°C] ...................

Test duration during shading [h] ....cccceoveveriinnnl:

Irradiance during shading [W/m?] ............... ...

Supplementary information:—

TABLE 11.3: MQT 01 - Visual inspection after hot-spot endurance test

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

2024-07-10

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

02 No major visual defects found

46 No major visual defects found
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Supplementary information: —

TABLE 11.4: MQT 02 - Maximum power determination after hot-spot endurance test
Test Date [YYYY-MM-DD]......cccccovviivrnineninnnenennt | 2024-07-10 —
Module temperature [°C]........c.ccceeeeviierieeseeneenneene.s. | CoOrrected to 25 —
Irradiance [W/m?) .......ccccccvvniiieinniniesieenenenenent. | Corrected to 1000 —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%] —
02 18.26 45.87 16.55 39.71 657.4 78.48 —
46 18.18 45.81 16.79 39.72 666.8 80.07 —

Supplementary information: —

TABLE 11.5: MQT 02 - Maximum power determination after hot-spot endurance test (at
BNPI)

Test Date [YYYY-MM-DDJ......ccooeevviivvevicieeeiiiiennns | — —

Module temperature [°C] .....cccceevvvveevviieeeiiieeevienn s | — —

Irradiance [W/M32) ........ccoeieeieeiieceecee el | — —

Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [VV] FF [%] —

Supplementary information: —

TABLE 11.6: MQT 03 - Insulation test after hot-spot endurance test

Test Date [YYYY-MM-DD]......cccccocovvinnninnnnneneen. s | 2024-07-11 —
Test Voltage applied [V] ..cccccovcveeevvcieeevciee e | 8000/1500 —
Size of module [M?] ...t [ 3011 —
Required Resistance [MQ] ........c.cccccocvviinincnn . | 212,86 —
Sample # Measured Required Dielectric breakdown S
MQ MQ Yes (description) No
02 31440 >12.86 — No
46 28770 >12.86 — No P

TABLE 11.7: MQT 15 - Wet leakage current test after hot-spot endurance test

Test Date [YYYY-MM-DD]......coocevvvvrnereneresire i, . | 2024-07-11 —
Test Voltage applied [V] ..o 11500 —
Solution temperature [°C] .......ccoceevviiieenniieeennne 1 122.6 —
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Size of module [M?].......cccviiiii e © 1311 —
Solution resistivity [Q cmM] .coooeeiiiiii e, . 12107 —
Sample # Measured [MQ] Limit [MQ] Result
02 7029 212.86 P
46 8716 212.86 P
Supplementary information: —
TABLE 11.8: MQT 18.2 - Bypass diode functionality test after Hot-spot endurance test
Test Date [YYYY-MM-DD]......cocceveviiiieriiennnn 1 | 2024-07-11 —
O Method A —
Ambient temperature [°C] ......ccceevvierieeiieenn D= —
Current flow applied [A] ..o = —
Sample # VEM VFMrated VEM = (N x VFMrated) = 10 % Result
— — — O Yes O No -
Supplementary information:—
O Method B —
02# IV curve after shading Result
Diode 1 5 — \ - P
; L
Diode 2 £ T ‘ : f P
| S

TRF No. IEC61215F_SE




Page 40 of 79 Report No. GCTC2024WT0158-01-02

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
16 \‘\ \
14 ‘ “. [
\“‘ \ \ 130
2 \ fe §
Diode 3 — .1 P
\ |
4 ‘\‘ <100
\| -
Voitage(V)
46#
z //' 20 §
Diode 1 : =
’ : v ” ° Voltage(V) °
o ’/" 300
z =
. Z 10 2
Diode 2 = P
m &
. = ‘5 Voitage(V) °

TRF No. IEC61215F_SE



Page 41 of 79 Report No. GCTC2024WT0158-01-02

IEC 61215-2

Clause Requirement + Test Result - Remark Verdict

450

00

350

300

20 %

Current(A)

Diode 3

ol (Msamod
U

TRF No. IEC61215F_SE



Page 42 of 79 Report No. GCTC2024WT0158-01-02

IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
TABLE 12.1: MQT 10 - UV preconditioning test (Front side)

Test Date (YYYY-MM-DD) start/end................ |2024-06-04/2024-06-08 —
Module temperature [°C] ......cccoocveeeriiineeenne . 160.2 —
UV irradiance (280-400nm) [W/m?] ............. o [139.2 —
UV dose (280-320nm) [kKWh/ m?] ................ : |15 —
Module operation condition .............ccccceeeen . Short circuited [ Open circuited —

Supplementary information:

TABLE 12.2: MQT 10 - UV preconditioning test (Back side)

Test Date (YYYY-MM-DD) start/end................ |— —

Module temperature [°C] ......cccovevveeerriineeenne = —

UV irradiance (280-400nm) [W/m?] ............. = —

UV dose (280-320nm) [KWh/ m?] ............... S - _

Module operation condition .........cceeeeeeiennnnnn O Short circuited O Open circuited —

Supplementary information: For bifacial modules repeat the procedure of UV irradiation on the rear-side of
the modules.

TABLE 12.3: MQT 01 - Visual inspection after UV preconditioning test

Test Date [YYYY-MM-DD].......cccecevvvveernneneen. s [ 2024-06-08 —
Sample # |Nature and position of initial findings — comments or attach photos —
03 No major visual defects found
04 No major visual defects found
TABLE 12.4: MQT 15 - Wet leakage current test after UV preconditioning test
Test Date [YYYY-MM-DD].....ccccoooevininnnnnennnn. : 2024-06-08 —
Test Voltage applied [V] .....ccooevvennnienienee : 11500 —
Solution temperature [°Cl.....ccccccvvvveeviineennnnl | 22.7 —
Size of module [M?] ... 1311 —
Solution resistivity [Q cm]........cccovviiniiiniinnn . 2239 —
Sample # Measured [MQ] Required Resistance [MQ] Result
03 5906 212.86 P
04 5802 >12.86 P

Supplementary information: —
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TABLE 12.5: MQT 02 — Max. power determination after UV preconditioning test - Optional
Test Date [YYYY-MM-DD].........coceevevenvrennne..t | 2024-06-08 —
Module temperature [°Cl........ccccvevrcvrierienennt |25 —
Irradiance [W/m?2].......cccccooveeieninienieseneneeene. . [ 1000 —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
03 18.37 46.12 16.71 39.86 666.2 78.64 —
04 18.38 46.17 16.79 39.94 670.6 79.02 —
Supplementary information: —
TABLE 12.6: MQT 03 - Insulation test after UV preconditioning test - Optional
Test Date [YYYY-MM-DDJ......cccceoevvvevvcvireniins | — —
Test Voltage applied [V] coccoevvveeevvceeiieeeeens | — —
Size of module [M2] ..o | — —
Required Resistance [MQ].........cccoevvvvvvivnnnnss |— —
Sample # Measured Dielectric breakdown Result
[MQ] Yes (description) No

Supplementary information: —

TABLE 13: MQT 20 - Cyclic (dynamic) mechanical Load test

Test Date [MM/DD/YYYY]..oouiiviniiniint 2024-06-11/2024-06-13 —
Sample # 03,04 —
Temperature of tested module(°C): 28.1-28.3 —
Maximum pressure (Pa) : 1000 —
Pressure tolerance(Pa) : +100 —
Monitoring current (A) 0.1 —
Rate per minute(cycles) : 4 —
Number ofcycles .......c.cooiiiiiiii e | 1000 —
Pressure provider (Air pressure or vacuum)........................... | Air pressure —
Cell and alive part broken/ not Not

Current continuous (continuous/ disconnection occurred) Continuous

Supplementary information:—
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TABLE 13.1: MQT 01 - Visual inspection after Cyclic (dynamic) mechanical Load test

Test Date [YYYY-MM-DD].........cocvvvvnnnnnt [2024-06-13 =
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 13.2: MQT 15 - Wet leakage current test after Cyclic (dynamic) mechanical Load
test

Test Date [YYYY-MM-DDJ.......cccccevevrernininne © |2024-06-13 —
Test Voltage applied [V] .....ccooeeneeieenienienee : 1500 —
Solution temperature [°C] .....cooviiiiininnnl 22.7 —
Size of module [M3] ..., © 1311 —
Solution resistivity [Qcm] ... 2231 —
Sample # Measured [MQ] Required Resistance [MQ] Result
03 5323 >12.86 P
04 4997 >12.86 P

Supplementary information: —

TABLE 14: MQT 11 - Thermal cycling 50 test

Test Date [YYYY-MM-DD] start/end ......... :12024-06-14/ 2024-06-22 —
Total cycles (50)..........ccceeeeeeeeeeeeeeeeeee2 |50 —
Weight attached (N) .................................. | B —
During the heat up cycle from 18.3 .
Applied current (A) .......ccccceceeeercernnnne.. |40 °C 10 80 °C
Other stages 0.1 —
Dwell time at high temperature..............: |20min —
Dwell time at low temperature...............: | 20min —
Sample # Open circuits (yes/no) —
03 No
04 No

Supplementary information:—

TABLE 14.1: MQT 01 - Visual inspection after thermal cycling 50 test

Test Date [YYYY-MM-DD]..........ccceevevveneennt | 2024-06-22 —
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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 thermal cycling 50 test
Test Date [YYYY-MM-DD]....cccccoevvininnnnnannnnn. © 12024-06-22 —
Test Voltage applied [V] .....ccooeeneeieenienienee : 1500 —
Solution temperature [°C] .........cccooeveil |22.7 —
Size of module [M3] ..., © 1311 —
Solution resistivity [Qcm] ... 2397 —
Sample # Measured [MQ] Required Resistance [MQ] Result
03 6012 212.86 P
04 5992 212.86 P
Supplementary information: —
TABLE 14.3: MQT 03 — Max. power determination after thermal cycling 50 test - Optional
Test Date [YYYY-MM-DD].........cocvvvvrnneens [ 2024-06-22 —
Module temperature [°C]........cccoevvevcvveevncnns |25 —
Irradiance [W/m?) .........ccccecevviieeveiceeeeene . | 1000 —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [W] FF [%]
03 18.28 45.93 16.63 39.74 661.0 78.73
04 18.27 46.09 16.72 39.84 666.1 79.11
Supplementary information: —
TABLE 14.4: MQT 03 - Insulation test after thermal cycling 50 test - Optional
Test Date [YYYY-MM-DD].........ccoovvvverrrrennn, = —
Test Voltage applied [V] .....ccooovviriiiieiienn D= —
Size of module [M?] ..o D= —
Required Resistance [MQ)]...........ccccceevienenn D= —
Sample # Measured Dielectric breakdown Result
[MQ] Yes (description) No
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Supplementary information: —
TABLE 15: MQT 12 - Humidity freeze 10 test —
Test Date [YYYY-MM-DD] start/end ...............: 2024-06-24 |/ 2024-07-04 —
Total cycles (10) ..ooovvveeieiiiieeiiee e © (10 —
Applied current (A) ..ceveviiee e : (0.2 —
Dwell time at high temperature ..................... : 120.5h —
Dwell time at low temperature....................... : |35min —
Sample # Open circuits (yes/no) —

03 No

04 No
Supplementary information:—
TABLE 15.1: MQT 01 - Visual inspection after humidity freeze 10 test —
Test Date [YYYY-MM-DD].......ccceccvevviernnnnnen.t [ 2024-07-04 —
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 15.2: MQT 15 - Wet leakage current test after humidity freeze 10 test —
Test Date [YYYY-MM-DD].....cccccccvvvvvevcvenen.s - [2024-07-04 —
Test Voltage applied [V] .....cooovvvininiieen! 1500 —
Solution temperature [°C].............c.cocol (225 —
Size of module [M?] .......ccoooiiiiiiiir s (3011 —
Solution resistivity [Q cm].......cccooviiiiininndt 2107 —

Sample # Measured [MQ] Limit [MQ] Result
03 4975 >12.86 P
04 6233 212.86 P

Supplementary information: —

TABLE 15.3: MQT 02 - Maximum power determination after humidity freeze 10 test -Optional

Test Date [YYYY-MM-DD]

2024-07-04

Module temperature [°C]...

25
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Irradiance [W/IM?2) ..o 1000 —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [W] FF [%]
03 18.21 45.87 16.55 39.67 656.5 78.60
04 18.18 45.96 16.65 39.72 661.3 79.15
Supplementary information: —
TABLE 15.4: MQT 03 Insulation test after humidity freeze 10 test -Optional —
Test Date [YYYY-MM-DD].......ccvevrrevrnrnrennnns — -
Test Voltage applied [V] ccocceevcveevvciee e — —
Size of module [M2] ... — —
Required Resistance [MQ]........cccccocvviivevinennns — —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No
Supplementary information: —
TABLE 16: MQT 14.1 Retention of junction box on mounting surface —
Test Date [YYYY-MM-DD] start/end ................ [2024-07-04 —
Sample # 03 —
Supplementary information: —
TABLE 16.1: MQT 01 - Visual inspection after retention of junction box on mounting —
surface
Test Date [YYYY-MM-DD]....cccceeevvvvierrierenieeene 112024-07-04 —
Sample # Nature and position of initial findings — comments or attach photos —
03 No major visual defects found P
Supplementary information: —
TABLE 16.2: MQT 15 - Wet leakage current test after retention of junction box on mounting —
surface
Test Date [YYYY-MM-DD].....coccoevvvvrvrrvnnenennn, : [2024-07-04 —
Test Voltage applied [V] ..cccovveevieninnienienene ;11500 —
Solution temperature [°Cl.....cccccvvcveevnieneennns [23.7 —
Size of module [M?] ..., 3.11 —
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Solution resistivity [Q cm].....cccocoiiiiiiiiiiiens : (2039 —
Sample # Measured [MQ] Limit [MQ] Result
03 5711 212.86 P
Supplementary information: —
TABLE 17: MQT 11 - Thermal cycling 200 test
Test Date [YYYY-MM-DD] start/end ...............: |2024-06-04/2024-07-06 —
Total cycles (200).......ccccovcvvveevnieeeeinieeeennnee..s | 200 —
Weight attached (N) ....................cceeeeeeeeeeee [ B —
During the heat up cycle from 18.3 .
Applied current (A) .....ccceevveeveeerienseennennl |—40°C 10 80 °C
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 17.1: MQT 01 - Visual inspection after thermal cycling 200 test —
Test Date [YYYY-MM-DDJ]........cccccvvvrvnnnnnnt [ 2024-07-06 —
Sample # |Nature and position of initial findings — comments or attach photos —
05 No major visual defects found
06 No major visual defects found P
Supplementary information:—
TABLE 17.2: MQT 15 - Wet leakage current test after thermal cycling 200 test —
Test Date [YYYY-MM-DDJ........cccccvvveviveniieneenneennes | 2024-07-06 —
Test Voltage applied [V] .....cccoeveenvnivneeneenennnns [ 1500 —
Solution temperature [°C]......cccceeeiniiiiiiieneennnnn [22.3 —
Size of module [M2]......ccccvvvivviinere e [ 3011 —
Solution resistivity [Q cm].....ccccccevevcivvicinvieeeneeennd | 1906 —
Sample # Measured [MQ] Limit [MQ] Result
05 5038 212.86 P
06 5112 212.86 P
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Supplementary information: —
TABLE 18: MQT 13 - Damp heat 1000 test
Test Date [YYYY-MM-DD] start/end ............... |2024-06-04/2024-07-16 —
Total hours (1000h) ......cccceeevviiiiiiieeeeee e, : 11000 —
Sample # Open circuits (yes/no) —
07 No
08 No
Supplementary information:—
TABLE 18.1: MQT 01 - Visual inspection after damp heat 1000 test
Test Date [YYYY-MM-DD].....ccccoovieviinninnn’ 2024-07-16 —
Sample # Nature and position of initial findings — comments or attach photos —
07 No major visual defects found P
08 No major visual defects found
Supplementary information: —
TABLE 18.2: MQT 15 - Wet leakage current test after damp heat 1000 test
Test Date [YYYY-MM-DD]........ccocoveveevriennnnn.. | 2024-07-16 —
Test Voltage applied [V]........oeeeeeeeeeeeen. . [1500 —
Solution temperature [°Cl........cccevvveeeiiiineennns 11235 —
Size of module [M?] ... | 3011 —
Solution resistivity [Q cm].......c.cccocvvvivicinnennns | 2037 —
Sample # Measured [MQ] Limit [MQ] Result
07 4399 212.86 P
08 5933 212.86 P
Supplementary information: —
TABLE 18.3: MQT 02 - Maximum power determination after damp heat 1000 test - Optional
Test Date [YYYY-MM-DD].....ccccevvverinnrirnnnns’ 2024-07-16 —
Module temperature [°Cl.......ccoceerierinenennest 25 —
Irradiance [W/mM?2) .....cccccvvevinnieiienin e 1000 —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [W] FF [%] Result
07 18.09 45.93 16.27 39.71 646.1 77.76 —
08 18.11 45.87 16.20 39.79 644.6 77.60 —
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Supplementary information: —
TABLE 18.4: MQT 03 - Insulation test after damp heat 1000 test - Optional
Test Date [YYYY-MM-DDJ.......cccccevvevreeiinnenne = —
Test Voltage applied [V] ....cccoeerienienieciienene = —
Size of module [M?] ..o, — —
Sample # Measured Required Dielectric breakdown Result
Resistance
[MQ] [MQ] Yes (description) No

Supplementary information: —
TABLE 19: MQT 16 Static mechanical load test
Sample # : 07 —
Design load(front side/ back side)................. : [2400/1600 —
Safety factors ........cccvvvvvviiiiiiiiiiiinns (115 —
Test Date [YYYY-MM-DD].....ccccoooevininnnnnennnn. 2024-07-17 —
Mounting method ..........cccccevvvvviviiiiiiiiiiee, : | Clamps mounting (4 points) —
Load applied t0.........cccevvvvvvvviiiiiiiiiiieeeieeeeee, : front side back side —
Mechanical load [Pa].......ccccccvvvvvviviiiiiiiiienennd 3600 2400 —
First cycle time (start/end).........ccovvvvvvveveennnnnss 9:30/10:30 10:30/11:30 —
Intermittent open-circuit (yes/no) .................... No No P
Second cycle time (start/end) ...........ccccvvennnnl 11:30/12:30 12:30/13:30 —
Intermittent open-circuit (yes/no) ...................: No No P
Third cycle time (start/end) .........cccovvveeennnnnd 13:30/14:30 14:30/ 15:30 —
Intermittent open-circuit (yes/no) ..................: No No P
Supplementary information: may need to be performed with each mounting situation.
TABLE 19.1: MQT 01 - Visual inspection after static mechanical load test
Test Date [YYYY-MM-DD].....ccccccoevvvvvvevennns - 12024-07-17 —
Sample # |Nature and position of initial findings — comments or attach photos —

07 No major visual defects found P

Supplementary information: —
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TABLE 19.2: MQT 15 - Wet leakage current test after static mechanical load test

Test Date [YYYY-MM-DD]........cccceevrvrennnnnnnl | 2024-07-17 —
Test Voltage applied [V]....cccccovviviiiiiiinenn 1 11500 —
Solution temperature [°Cl......cccccoviviveeiiiineeenns 1 122.8 —
Size of module [M?] .......cccoovviniiiiienenns | 3011 —
Solution resistivity [Q cm]......cccceviivienennl [ 1976 —
Sample # Measured [MQ] Limit [MQ] Result
07 5023 >12.86 P

Supplementary information: —

TABLE 20: MQT 22 Bending test

Test Date [YYYY-MM-DD].....ccooceeveivreriiinnnnnns = —

Sample # : — —

Specified radius of curvature .............cccuveeee. = —

Bending radius .........ccccevvvvvvviviiiiieiiieeeeeeeeee, = —

Total cycCles......ooooeeeeeii = —

Intermittent open-circuit (yes/no) .................. =

Supplementary information: may need to be performed with each mounting situation

TABLE 20.1: MQT 01 - Visual inspection after bending test

Test Date [YYYY-MM-DD]....cccooccvvvvvvvevicvnnnnss | — —

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

Supplementary information: —

TABLE 20.2: MQT 15 - Wet leakage current test after bending test

Test Date [YYYY-MM-DD]......cooc.comvremrernrernl | — —

Test Voltage applied [V]....ccccoovviiiiienenn = —

Solution temperature [°Cl......ccccoevivveeeriiiieeenns = —

Size of module [M?] ...l | — —

Solution resistivity [Q cm]......cccccoviiviinininl | — —

Sample # Measured [MQ] Limit [MQ] Result

Supplementary information: —
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TABLE 21: MQT 17 - Hail impact test
Test Date [YYYY-MM-DD].....ccccceovvevnennns ©12024-07-17 —
Sample # 08 —
1 2 3 4 5 6
2472 | 24.55 | 24.89 | 24.92 24.58 24.62
Ice ball size [MM] ....ooooiiiiiiii —
7 8 9 10 11 —
2478 | 24.92 | 24.56 | 24.62 24.89 —
1 2 3 4 5 6
722 | 7.25 7.31 7.32 7.45 7.40
Ice ball weight [g] ..cevvvvvvviiiiiiiiieieiieeeeeeeen —
7 8 9 10 11 —
7.18 | 7.26 7.42 7.33 7.40 —
1 2 3 4 5 6
23.45 | 22.05 | 23.02 | 23.92 22.18 22.74
Ice ball velocity [M/S].....cccvvvvvviviiiiieieiennnss —
7 8 9 10 11 —
22.56 | 23.92 | 24.01 | 23.75 22.69 —
Number of impact locations ...........cc....... |11 —
TABLE 21.1: MQT 01 - Visual inspection after hail impact test
Test Date [YYYY-MM-DD].........ccocevevevnners | 2024-07-17 —
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-DD].....ccccccvevnenns : 2024-07-17 —
Test Voltage applied [V]........ccccoeeevneee. s [ 1500 —
Solution temperature [°C]......ccccccvveenent 22,9 —
Size of module [M?] ... o311 —
Solution resistivity [Q cm] .........ccceeceeeeen [2037 —
Sample # Measured [MQ] Required Resistance [MQ] Result
08 6223 212.86 P

Supplementary information: —

TABLE 22: MQT 21 -Potential induced degradation test —

Test Date [MM/DD/YYYY] start/end............. : 2024-06-04/2024-06-09 —
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Chamber air temperature ( °C) ......ccccevevvvnenn. 1185 —
Chamber relative humidity ( % RH) ............... 1185 =
Test duration hours (h) ......cccooviieiiiiiieeee, 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].........ccccecverennert | 2024-06-09 —
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]......ccccooeevuenns :|2024-06-09 —
Test Voltage applied [V]........ccccoeeevneee. s [ 1500 —
Solution temperature [°C]........ccccvvveeeet |22.8 —
Size of module [M?] ..o © 311 —
Solution resistivity [Q cm] .......c.cccoeeen [1937 —
Sample # Measured [MQ] Required Resistance [MQ] Result
09 5939 212.86 P
10 5029 =212.86 P
11 6233 =212.86 P
12 4298 =212.86 P
Supplementary information: —
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TABLE 23: MQT 19.2: Final stabilization

TABLE 23.1: MQT 06.1: Performance at STC before final stabilization

Test Date [YYYY-MM-DD].......cccoovvvennen. . | 2024-07-17 —

Test method........ccoveeiiiviiie : Solar simulator O Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
01 18.35 45.98 16.70 39.69 662.9 78.57 —
03 18.21 45.87 16.55 39.67 656.5 78.60 —
04 18.18 45.96 16.65 39.72 661.3 79.15 —
05 18.29 45.88 16.43 39.83 654.4 77.98 —
06 18.14 45.89 16.34 39.82 650.7 78.16 —
07 18.04 45.95 16.24 39.74 645.4 77.86 —
08 18.07 45.82 16.18 39.81 644.1 77.80 —
09 18.16 4591 16.34 39.74 649.4 77.89 —
10 18.12 45.87 16.32 39.71 648.1 77.97 —
11 18.09 45.83 16.23 39.67 643.8 77.66 —
12 18.06 45.79 16.31 39.71 647.7 78.32 —
46 18.18 45.81 16.79 39.72 666.8 80.07 —

Supplementary information:—
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TABLE 23.2: MQT 19.2 Final Stabilization procedure
IEC 61215-1-1 O IEC 61215-1-2 0 IEC 61215-1-3 0 IEC 61215-1-4
Light exposure method: O Solar simulator Natural sunlight
Stabilization criterion x per IEC 61215-1-x : 1%
Sample # 01 Test Date (YYYY-MM-DD) start/end..: 2024-07-17/2024-07-22
Test cycle :?rt:c?i;itgg L e terzﬂr?grlejlltetzjre e TVTSX e(an) (?ft (Pmax — Prmin) / (svteit/)ll\(lao
(kWh/m?) (W/m?) °C) load cycle Paverage (%0) )
Initial — — — — 662.9 — —
1 5.0 >500 — 24 662.0 — Yes
2 5.0 >500 — 24 661.5 0.18 —
3 — — — — — — —
4 — — — — — — —
Sample # 03 Test Date (YYYY-MM-DD) start/end 2024-07-17/2024-07-22
Test cycle :?rt:cgi}i:;itgg IEEREES terwr?grlejlltire ResEne Izt);gx e(x\clj) (?ft (Pmax — Pmin) / (svteast/)ll\elzo
(kWh/m?) (W/m?) °C) load cycle Paverage (%0) )
Initial — — — — 656.5 — —
1 5.0 >500 — 2.4 656.0 — Yes
2 5.0 >500 — 2.4 655.7 0.13 —
3 — — — — — — —
4 — — — — — — —
Sample # 04 Test Date (YYYY-MM-DD) start/end 2024-07-17/2024-07-22
Test cycle :?rfc?igitgg IEEREnES texsggtﬁre REsEne Izt)ﬁgxe(x\clj) (;aft (Pmax — Prmin) / (séas?ﬁo
(KWh/m?) (W/m?) °C) load cycle Paverage (%0) )
Initial — — — — 661.3 — —
1 5.0 >500 — 2.4 660.9 — Yes
2 5.0 >500 — 2.4 660.4 0.14 —
3 — — — — — — —
4 — — — — — - —
Sample # 05 Test Date (YYYY-MM-DD) start/end..: 2024-07-17/2024-07-22
Test cycle Ii?r:?i::itgg Life1e EUES tex::rli:ﬂe RN TPT;X e(m (;’:}t (Pl = [Pt (\S(;Z?II\TO
(kWh/m?) (W/m2) C) load cycle Paverage (%0) )
Initial — — — — 654.4 — —
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1 5.0 >500 — 24 653.3 — Yes
2 5.0 >500 — 24 652.7 0.26 —
3 — — — — — — —
4 - - - — — — —
Sample # 06 Test Date (YYYY-MM-DD) start/end 2024-07-17/2024-07-22
Test cycle :?rtae(?izitgg Irr(?/g/ig:;;:e terﬁﬂsgrle]\ltelzjre Reizijgve TPT;X e(an) (?ft (IIDD";;: P(";Zg / (\S(tezt/)ll\(lao
(KWh/m2) (°C) cycle 9e )
Initial — — — — 650.7 — —
1 5.0 >500 — 24 649.5 — Yes
2 5.0 >500 — 24 648.9 0.27 —
3 — — — — — — —
4 — — — — — — —
Sample # 07 Test Date (YYYY-MM-DD) start/end.....: 2024-07-17/2024-07-22
Test cycle :?rtaegi}i:;itgg Irr(?/\clj/i;r;;:e terwr?grlejlltire Re;zi;;ive Izt);gx e(x\clj) j‘ft (FI;":;; P("(%g J (svteast/)ll\elzo
(kWh/m?2) (°C) cycle 9 )
Initial — — — — 645.4 — —
1 5.0 >500 — 2.4 644.7 — Yes
2 5.0 >500 — 2.4 644.3 0.17 —
3 — — — — — — —
4 — — — — — — —
Sample # 08 Test Date (YYYY-MM-DD) start/end 2024-07-17/2024-07-22
Test cycle Ii?rt:cgjgigitgg Irr(?/\(lj/igqr;;:e term;)grgtire Re;i;;ive Tkrlngx e(an) :ft (PP":;; P("%g J (si?ll\(lao
(kwh/m?2) (°C) cycle 9 )
Initial — — — — 644.1 — —
1 5.0 >500 — 24 643.9 — Yes
2 5.0 >500 — 24 643.6 0.09 —
3 - - - — — — —
4 - - - — — — —
Sample # 09 Test Date (YYYY-MM-DD) start/end 2024-07-17/2024-07-22
Test cycle Ii?rt:g;itgg Life1e EUES terzﬂpi)grtzjilire RN TFTSX e(m ;t (Pl = [Pt (\S(;Z?II\TO
(kWh/m?) (W/m2) °C) load cycle Paverage (%0) )
Initial — — — — 649.4 — —
1 5.0 >500 — 24 648.5 — Yes
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2 5.0 >500 — 24 647.8 0.25 —
3 — — — — — — —
4 — — — — — — —
Sample # 10 Test Date (YYYY-MM-DD) start/end...: 2024-07-17/2024-07-22
Test cycle Ii?rtaegizitgg IMEEIETEe texsggﬁﬂe RESENE I?PT;X e(an) oaft (P P (\S(teask/)ll\(lao
(kWh/m?) (W/m?) “C) load cycle Paverage (%0) )
Initial — — — — 648.1 — —
1 5.0 >500 — 24 647.4 — Yes
2 5.0 >500 — 24 647.1 0.15 —
3 — — — — — — —
4 — — — — — — —
Sample # 11 Test Date (YYYY-MM-DD) start/end 2024-07-17/2024-07-22
Test cycle Ii?rtaeggitgg Irradiar;ce terrl\lllp()):rtzjaltire REgEDE Trr:(:x e(nwd) ;t (Pmax — Prin) / (sttazt/)ll\(lao
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) )
Initial — — — — 643.8 — —
1 5.0 >500 — 24 643.0 — Yes
2 5.0 >500 — 24 642.3 0.23 —
3 J— J— J— J— —_ J— J—
4 — — — — — — —
Sample # 12 Test Date (YYYY-MM-DD) start/end.....: 2024-07-17/2024-07-22
Test cycle Ii?rf&?citgg Irradiar;ce terrl\:lp?grtzjiltire ek TFT;X e(an) fft (Pmax — Prin) / (\?;Z?II\TO
(KWh/m?) (W/m?2) °C) load cycle Paverage (%0) )
Initial — — — — 647.7 — —
1 5.0 >500 — 24 647.1 — Yes
2 5.0 >500 — 2.4 646.7 0.16 —
3 J— J— J— J— —_ — J—
4 — — — — — - —
Sample # 46 Test Date (YYYY-MM-DD) start/end .....: 2024-07-17/2024-07-22
Test cycle Ii?rt:gg}gg Irradiance ten'\w/lg)edrgteure Resistive Tﬁgxe(x\(? (?ft (Pmax — Pmin) / (\S(it/)ll\?o
(kWh/m?) (W/m2) °C) load cycle Paverage (%0) )
Initial — — — — 666.8 — —
1 5.0 >500 — 2.4 666.2 — Yes
2 5.0 >500 — 2.4 665.9 0.14 —
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3 — — — — — — —

4 — - - — — — —

Supplementary information: —

O Other stabilization procedures

Sample # |Test Date (YYYY-MM-DD) start/end

Test method description:—

Supplementary information: see Annex 3 for verification of this alternative stabilization procedure

TABLE 23.3: MQT 19.2: Final stabilization

OIEC 61215-1-1

[OMethod 1

Stress-specific stabilization — BO LID (MQT 19.3)

Test Date [YYYY-MM-DD]........cccevevnuenne = —

Applied current (A) .o, = —

Module temperature [°Cl........ccccevcvernenne D= —

Total hours (48h) ......oocevviviiiiiieen, = —

Performance at STC after final stabilization— for monofacial modules

Test Date [YYYY-MM-DDJ........ccccevuvennen. = —

Testmethod ......oooeveveeeeeeeee e, . | O Solar simulator O Natural sunlight =
S 1] Power
Sample# | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate Degradation Result
No.1)
Performance at BNPI after final stabilization — for bifacial modules —
Test Date [YYYY-MM-DD].....ccccccoevrnene = —
Testmethod ... : | O Solar simulator O Natural sunlight —
et 11 Power
Sample# | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (LabGateN Degradation Result
0.1)
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Supplementary information:—

OMethod 2 —

Performance at STC before final stabilization— for monofacial modules —

Test Date [YYYY-MM-DDJ........ccccevuvrnnen. = —

Test method........ccovvvevvniiic, . | O Solar simulator O Natural sunlight —
SR (160 Power
Sample # | Isc[A] | Voc [V] | Imp [A] | Vmp [V] | Pmax [W] | FF [%] | (Lab Gate Degradation Result
No.1)
Performance at BNPI before final stabilization — for bifacial modules —
Test Date [YYYY-MM-DD].......cccccouennenn. g —
Testmethod.........ccoeeeiiieiiii e, . | O Solar simulator O Natural sunlight —
SR (160 Power
Sample # | Isc[A] | Voc [V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate Degradation Result
No.1)

Supplementary information: This module was not stabilized, and therefore the amount of degradation
observed may be larger than what would have been obtained if the module had been stabilized, due to
destabilization artifacts.

If Power Degradation=5%, then perform stress-specific stabilization MQT 19.3 in method 1

Stress-specific stabilization — BO LID (MQT 19.3)

Test Date [YYYY-MM-DD].....cccccceeevverens = —

Applied current (A) ....ccooceeeiiieeeeiieees = —

Module temperature [°C]......ccccoceereeennnen. = —

Total hours (48h) .......ccoceeviiiiiiiiiees = —

Performance at STC after final stabilization — for monofacial modules

Test Date [YYYY-MM-DD].....ccccccoevrnene : —

Testmethod........ccoeeveiviiiiii, | O Solar simulator O Natural sunlight —
AESS 15 Power
Sample # | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate Degradation Result
No.1)
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Performance at BNPI after final stabilization — for bifacial modules

Test Date [YYYY-MM-DDJ........cccvvuvrneen. = —

Testmethod ......cooovvveeeviieiieeiee e, . | O Solar simulator O Natural sunlight —
Pmax [W] Power
Sample # | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate Degradation Result
No.1)

Supplementary information:—

TABLE 23.4: MQT 19.2: Final stabilization

OMethod 3

Test Date (YYYY-MM-DD) start/end........ = —

Test duration () .......ccoceeveiiiiniiniienie = —

Module temperature [°C] ........ccccveeennee = —

UV irradiance (280-400nm) [W/m?] ....... = —

UV dose (280-320nm) [KWh/ m?] .......... = —

UV dose (280-400nm) [KWh/ m?] .......... = —

Side exposed ........ccccoeoieiiiiiiee | O Front side O Rear side —

Module operation condition ..................... [ Short circuited [0 Open circuited —

Supplementary information: For bifacial modules, the irradiance shall be applied to the rear side, whereas
for monofacial modules, the irradiance shall be applied to the front side.

Performance at STC after final stabilization— for monofacial modules

Test Date [YYYY-MM-DDJ........ccccevuvennen. = —

Testmethod ......oooeveveeeeeeeeeeeee, . | O Solar simulator O Natural sunlight =
PIGEREC Power
Sample # | Isc[A] | Voc[V] | Imp[A] | Vmp[V] | Pmax [W] | FF[%] | (Lab Gate Result

No.1) Degradation

Performance at BNPI after final stabilization — for bifacial modules

Test Date [YYYY-MM-DDJ........ccccvvuvennen. = —
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Testmethod ......oooovvveeeeiieeeeeee e, > | O Solar simulator O Natural sunlight —
PS5 Power
Sample # | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate Degradation Result
No.1)
Supplementary information:
OMethod 4
Performance at STC before final stabilization— for monofacial modules
Test Date [YYYY-MM-DD]......cc.cccovuve... o p— —
Testmethod ......oooovvveeeeiieeee e, . | O Solar simulator O Natural sunlight =
PS5 Power
Sample # | Isc[A] | Voc [V] | Imp [A] | Vmp [V] | Pmax [W] | FF [%] | (Lab Gate Degradation Result
No.1)
Performance at BNPI before final stabilization — for bifacial modules
Test Date [YYYY-MM-DDJ..........cccoveeenne = —
Testmethod ... . | O Solar simulator O Natural sunlight —
ZITER (1541 Power
Sample # | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate Degradation Result
No.1)
Supplementary information: This module was not stabilized, and therefore the amount of degradation
observed may be larger than what would have been obtained if the module had been
stabilized, due to polarization artifacts
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If Power Degradation=25%, then perform method 3 final stabilization

Method 3

Test Date [YYYY-MM-DDJ........ccccovvernenne = —

Test duration () .......ccoceeveiinieiiiieeiee = —

Module temperature [°C] ........ccccvveennee = —

UV irradiance (280-400nm) [W/m?] ....... = —

UV dose (280-320nm) [KWh/ m] .......... — _

UV dose (280-400nm) [KWh/ m?] .......... = —

Side exposed .......ccccceieeiiiiiieee * | O Front side O Rear side —

Module operation condition ..................... | O Short circuited O Open circuited =

Performance at STC after final stabilization — for monofacial modules

Test Date [YYYY-MM-DDJ..........ccoueeenne = —

Testmethod ... . | O Solar simulator O Natural sunlight —
Pmax [W] Power
Sample # | Isc[A] | Voc[V] | Imp[A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate Degradation Result
No.1)
Performance at BNPI after final stabilization — for bifacial modules
Test Date [YYYY-MM-DD].......cc.cccceuun..... i -
Test method ... | O Solar simulator O Natural sunlight —
S 1] Power
Sample# | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate Degradation Result
No.1)

Supplementary information:

TABLE 23.5: MQT 06.1: Final Performance at STC

Test Date [YYYY-MM-DD]........ccccovvernenne : [2024-07-22 —
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Test method Solar simulator O Natural sunlight —

Pmax [W] Power Result
Sample # | Isc [A] | Voc [V] | Imp [A] | Vimp [V] | Pmax [W] FF[%] | (Lab Gate | Degradation
No.1) [%6]

01 18.32 | 45.99 | 16.67 | 39.75 662.6 78.65 666.8 -0.63 P
03 18.20 | 45.85 | 16.52 | 39.71 656.0 78.61 671.1 -2.17 P
04 18.19 | 45.92 | 16.63 | 39.74 660.9 79.12 674.0 -1.88 P
05 18.26 | 4591 | 16.41 | 39.81 653.3 77.93 661.9 -1.13 P
06 18.15 | 45.85 | 16.32 | 39.80 649.5 78.05 659.6 -1.36 P
o7 18.05 | 4591 | 16.22 | 39.75 644.7 77.80 664.3 -2.85 P
08 18.05 | 45.81 | 16.19 | 39.77 643.9 77.87 662.5 -2.77 P
09 18.14 | 45.94 | 16.31 | 39.76 648.5 77.82 661.2 -1.79 P
10 18.13 | 45.85 | 16.29 | 39.74 647.4 77.88 660.0 -1.81 P
11 18.04 | 45.88 | 16.20 | 39.69 643.0 77.68 659.8 -2.42 P
12 18.05 | 45.77 | 16.28 | 39.75 647.1 78.33 663.3 -2.36 P
46 18.19 | 45.77 | 16.78 | 39.70 666.2 80.01 673.8 -1.13 P

Supplementary information: Pmax [W] (Lab_GateNo.1) is calculated by considering the reproducibility r of
control module.

For bifacial modules

TABLE 23.6: MQT 06.1 ini: Performance at STC after final stabilization (Front side)

Test Date [YYYY-MM-DDJ.......cccccevverrennennnt — —

Test method ........ccooeeiiiii [ Solar simulator O Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [\N] FF [%] Result

Supplementary information: —

TABLE 23.7: MQT 06.1 ini: Performance at STC after final stabilization (Back side)

Test Date [YYYY-MM-DD].......cccceveennenne = —

Test method O Solar simulator O Natural sunlight —
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SATPIE | 1o [A] | Voo V] | o [A] | Vo [VI | Proac (W] | FF[%] | @he | @Voo | @Prax | Result

Supplementary information:

TABLE 23.8: MQT 06.1: Final Performance at BNPI

Test Date [YYYY-MM-DDJ........ccceveeruenne = —

Test method O Solar simulator O Natural sunlight —
Samole Pmax [W] Power Result
#p Isc [A] | Voc [V] | Imp[A] | Vmp [V] | Pmax [W] FF [%] | (Lab Gate | Degradation
No.1) [%0]

Supplementary information: Pmax [W] (Lab_GateNo.1) is calculated by considering the reproducibility r of
control module.

TABLE 23.9: MQT 03 fin: Final Insulation test
Test Date [YYYY-MM-DD]......ccccooeernenns : 2024-07-22 —
Test Voltage applied [V] ...ccccovveneenenns : 8000/1500 —
Size of module [MZ]........cccoviviiiiiiniieee, : 3.11 —
Sample # Required Measured Dielectric breakdown Result
MQ MQ Yes (description) No
01 =212.86 25880 — No
03 =12.86 30620 — No
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04 >12.86 27830 — No P
05 >12.86 32970 — No P
06 212.86 23870 — No P
07 >12.86 22590 — No P
08 >12.86 22560 — No P
09 >12.86 29970 — No P
10 >12.86 30710 — No P
11 212.86 24380 — No P
12 =212.86 29720 — No P
46 =12.86 22310 — No P
Supplementary information:
TABLE 23.10: MQT 15 fin: Final Wet leakage current test
Test Date [YYYY-MM-DD]......cccccvvivviieiiiniinnn :12024-07-22 —
Test Voltage applied [V].....oooveviriiii, . 11500 —
Solution temperature [°Cl......ccccoviiveeiniineennnn . |22.8 —
Size of module [M?] ..o 1311 —
Solution resistivity [Q cm].......ccccovviiiiiiiiinnes ;2010 —
Sample # Measured [MQ] Limit [MQ] Result
01 4766 >12.86 P
03 5091 >12.86 P
04 6235 >12.86 P
05 5011 >12.86 P
06 4379 212.86 P
07 4988 >12.86 P
08 5393 212.86 P
09 5712 >12.86 P
10 5012 >12.86 P
11 4392 >12.86 P
12 7233 212.86 P
46 5688 212.86 P
Supplementary information: —
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Annex 1: Product Description Sheet (Manufacturers and type references)

All MODULE TYPE/S
PRDxxx-120MTN (xxx=385-415, in steps of 5, 120cells, 1/3 cut)
PRDxxx-108MT (xxx=440-460, in steps of 5, 108cells, 1/2 cut)
PRDxxx-110MT (xxx=525-570, in steps of 5, 110cells, 1/2 cut)
PRDxxx-120MT (xxx=620-645, in steps of 5, 120cells, 1/2 cut)
PRDxxx-132MT (xxx=650-710, in steps of 5, 132 cells, 1/2 cut)
Al2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ..................; |1795%1038x35mm
1800x1134x30mm
2278x1134x35mm
2172x1303x35mm
2384x1303x35mm
WEeIghtS.....cvvviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeenee s | REfET 10 Manual document
Front/Rear cover bonding classification ...............: rigid/flexible
O rigid/rigid
O flexible/flexible
Al.3 SOLAR CELL
Cell type reference ...................ccceeeeeeeeeeeeeeee...... |Hanwha Q CELLS Korea
Mono c-Si Bifacial cell
Dimension=210x105mm
Area=220,5cm?
Thickness= 150+18um
Cell dimensions L X W x T (£ %) [mm] ................ .| Dimension=210x105mm
Cell thickness [UM] .....evvviieieeiiiiieeee e : 150 (x18)
Cell area [Cm?] ..occeoee i © 12205
Al4 IDENTIFICATION OF MATERIALS
FTONt COVE..evvrovereeroeeeeoreeeeeosoeeesoseeeesennnneeonnnnnt | TURKIYE SISE VE CAM FABRIKALARI
A.S.
Type: Low iron solar textured tempered
glass
Thickness: 3.2+0.2mm
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REAI COVEN ..covtiiiiii e

Hanwha Solutions Advanced Materials
Division

Type: UFC — Ultra Face Cure
Thickness= 250um £55

Max. voltage=1500V

Encapsulation material front side ............cccccceeenl

Hanwha Solutions Advanced Materials
Division

Type: UFC — Ultra Face Cure
Thickness= 520um £10%

Max. voltage=1500V

Encapsulation material back side............ccccccuunnnl

Hanwha Solutions Advanced Materials
Division

Type: UFC — Ultra Face Cure
Thickness= 520um +10%

Max. voltage=1500V

Frame parts ...

Arkat Aluminyum San. Tic. A.S.
Material: Anodized Aluminum alloy 6063-
T5

MOUNEING PATS ....eeeiiiiiieiiiiee e

N/A

Adhesive for frame .......ocoeeiiiiiieeeeee e

Shanghai Huitian New Material Co., Ltd.
Material: Silicone Sealant, white
Type: HT906Z

Edge sealing.......ccoooeveieiiiiii e

N/A

INternal Wiring ........occuveieiiiieieiiee e

N/A

Cell CONNECLON.....ciieeeeeieeee e

Ulbrich Germany

Type: Tinned Copper PV ribbon
Dimension=0,35mm

Material: Sn60%Pb40%

SHNG CONNECTON ..cooiiviiiiiiiee e

Ulbrich Germany
Type: Tinned Copper BUS ribbon
Dimension=4/6 mm

Material: Sn60%Pb40%

Soldering material...............................ceet [NJA
Fluxing agent ...........ccooeeveiiieiiiiiiieieeeeeeeseseeeeeeennn s | Kester
Type: 952-S

JUNCHON DOX.ueiiiieeeeeeee e

ZHEJIANG TWINSEL ELECTRONIC
TECHNOLOGY CO., LTD.

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

CabBIE e ZHEJIANG TWINSEL ELECTRONIC
TECHNOLOGY CO., LTD.
H1z2Z72-K PV Cable
4mmz2 , DC1500V, -40°C to 90°C
CONNECON ..ccvnvvveieieeeiiieeiieeiieeeineeeesiieeesineniineeeee . | ZHEJIANG TWINSEL ELECTRONIC

TECHNOLOGY CO., LTD.
Type: PV-SY02, DC1500V, 30A, IP68
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Bypass diode ..........coccevviiiiiiniiiiinieeeneeeeeneeee. . | YANGZHOU YANGJIE
Type: 40SQ045, 30A. Tj max=200 °C
Potting material..............ccccoceeviiiiiivevcieseeeeeenn - | Shanghai Huitian New Material Co., Ltd.
Type: 5299W-S
Adhesive for junction box .............c.cceeevceeeeeeenn s [ Shanghai Huitian New Material Co., Ltd.
Type: HT906Z
Colour: White
Additional material (e. g. fixing tape, insulation
N/A
TBPE) et
Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.........ccccvcveviiiiicie i | 1.820.20mm
Between cell and accessible surfaces.................. |13mm
Between any current carrying part and acce55|ble. 13mm
SUMACES ..iiiiieiciiiieee e
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ..........ccccccceeveeevvvvivveeeeeo. s | Refer to installation manual
Serial-parallel connection of cells........................... | Refer to installation manual
Cells per bypass diode ............ccccceevvvveeennneeeen s | Refer to installation manual
No. of bypass diodes.............coceeevviieeennciieeeennnee. . | Refer to installation manual
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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: —
Sample Sample Sample —
Power before alternative stabilization — — — —
(W)
Power after alternative stabilization (W) [— — — —
Supplementary information:
Step 2: Light exposure
O Solar simulator O Natural sunlight
Sample Test Date (YYYY-MM-DD) start/end...........cccoceenvveneennennnst
Test cycle Slaigrr::te :prt:(%giitce): '”("\",f,j/i;‘;)ce tenl\:lr())e(:jrtejlltire Relzi;tjive aI:Trixe(\eAr/l)d (Ifr::)xl (\?etzi?l\lli)
(kWh/m2) (°C) of cycle | Paverage (%)
Initial — — — — — — — —
1 — —_ —_ — — — — —
2 — - - - - - _ —
Supplementary information:
Sample Test Date (YYYY-MM-DD) start/end...........cccccvvuennen. :
Test cycle slc_)il?rr:;te :Prtaec%:gc?g Irr(?/\(lj/i%r;;;e texsgr:iltire Reiiiséive aFt)T;Xe(\eArll)d (FF:K; / (\?éz?l\lli)
(kWh/m2) (°C) of cycle | Paverage (%)
Initial — — — — — — — —
1 — — — — — — _ _
2 — — — — — — — —
Supplementary information:
Sample Test Date (YYYY-MM-DD) start/end...........cccceceerennne :
Test cycle slait?rr::te :?rf(%:ggg Irr(?/\(/j/isqr;():e terzﬂpi)grtzjilire Relii;;ive aTTFIXe(:eAr?d (IE:;; / (\?ézlbl\lle(!))
(kWh/m?) (°C) of cycle | Paverage (%)
Initial — — — — — — — —
1 — — — — — — — —
2 — J— J— — — — J— —

Supplementary information:
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Step 3: Stabilization determination

Sample

Sample

Sample

Result

Stable power Pmax1 after alternative stabilization (W) —

Stable power Pmax2 after light exposure (W)

Power change Pmaxz t0 Pmax1 (%)

Allowed power change Pmax2 t0 Pmax1 (%)

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

Supplementary information:

TRF No. IEC61215F_SE




Page 71 of 79

Report No. GCTC2024WT0158-01-02

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
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]......ccceeovvennnn. :|2024-05-21 —
Test method.........cooceeiiiiiciiiee : Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
High 1 18.76 46.99 40.67 17.59 715.3 81.14 —
High 2 18.74 46.87 40.58 17.63 715.4 81.46 —
Low 1 18.18 44.42 16.89 38.77 655.0 81.11 —
Low 2 18.19 44.26 16.85 38.85 654.8 81.35 —
Low 3 12.11 42.82 11.31 37.02 418.8 80.80 —
Low 4 12.06 42.85 11.29 37.04 418.3 80.94 —
Low 5 16.83 39.93 16.19 34.28 554.9 82.58 —
Low 6 16.70 39.85 16.29 34.07 554.9 83.37 —

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]........ccccvvenennn :

Testmethod ... :

O Solar simulator

O Natural sunlight

Sample #

lsc [A]

Voc [V]

Imp [A]

Vimp [V]

Prmax [VV]

FF [%]

Result

Low 1

Low 2

High 1

High 2

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-DD].....ccccocovvriinrnen :

Testmethod ... :

O Solar simulator

O Natural sunlight

Sample # Isc [A] Voc [V]

Imp [A]

Vimp [V]

Pmax [VV]

FF [%)]

Result
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Low 1 — — — — — — —
Low 2 — — — — — — —
High 1 — — — — — — —
High 2 — — — — — — _
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.4: MQT 19.1 ini: Initial Stabilization procedure
Light exposure method ...........cccoceveiieennnen. | O Solar simulator Natural sunlight —
Stabilization criterion x per IEC 61215-1-x : [ 1% —
Sample # High 1 |Test Date (YYYY-MM-DD) start/end ......... : 2024-05-22/2024-05-31
Test cycle :?;?izitgg Irradiance tenhfp?grl;ﬁ o | Resistive Trr]"eaxe(x\é);t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) C) load cycle Paverage (%) | (Yes/No)
Initial = = = = 715.3 = =
1 5.2 >500 — — 713.0 — —
2 5.1 >500 — — 713.4 0.32 —
3 — J— J— — J— J— J—
4 — —_ —_ — — — —
Sample # High 2 |Test Date (YYYY-MM-DD) start/end .......... : 2024-05-22/2024-05-31
Test cycle :EEV%%EE '"(f;‘;vj/i;g)ce temM{){r:%Itire Resistive Tr?i éﬁﬁt <FF’,:j;;geF’(rggg gl ol
Initial = = = = 715.4 = =
1 5.2 >500 — — 714.2 — —
2 5.1 >500 — — 7121 0.46 —
3 — — — — — — —
4 — — — — — — —
Sample # Low 1l |TestDate (YYYY-MM-DD) start/end ........... 2024-05-22/2024-05-31
Test cycle Ii?rfdgi:;;gg Irradiance teMSSrljil'ceLJ re Resistive Tk?gxe(nwd);t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) ) load cycle Paverage (%) | (Yes/No)
Initial = = = = 655.0 = =
1 5.2 >500 — — 652.8 — —
2 5.1 >500 — — 653.6 0.34 —
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3 — — — — — — —
4 — — — — — — —
Sample # Low 2 |TestDate (YYYY-MM-DD) start/end ......... : 2024-05-22/2024-05-31
Integrated . Module _ Pmax (W) at _
Test cycle irradiation Irr(?/\c/j/lsqr;():e temperature Relzlzgve the end of (Tgmax - P(n;;;; ! (5;2?,1,%)
(KWh/m2) (°C) cycle average
Initial — — - — 654.8 — -
1 5.2 >500 — — 654.3 — —
2 51 >500 — — 651.3 0.54 —
3 — — — — — — —
4 — — — — — — —
Sample # Low 3 |TestDate (YYYY-MM-DD) start/end ......... : 2024-05-22/2024-05-31
Test cycle Integrated Irradiance el Resistive | Fmex (W) at (Pmax — Pmin) / | Stable
irradiation (W/m?) temperature load the end of = (%) | (Yes/No)
(KWh/m?) (°C) cycle average {70
Initial — — — — 418.8 — —
1 5.2 >500 — — 417.6 — —
2 51 >500 — — 417.9 0.29 —
3 — — — — — — —
4 — — — — — — —
Sample # Low 4 |TestDate (YYYY-MM-DD) start/end .......... : 2024-05-22/2024-05-31
Integrated . Module - Pmax (W) at ,
Testcycle | irradiation '”(33;;2)08 temperature | RESISIVE | ihe end of ('ID,”‘"‘X - P(fg}"; ! (fg‘";‘}’,{fo)
(KWh/m?) C) cycle average {70
Initial — = — — 418.3 — —
1 52 >500 — — 417.2 — —
2 51 >500 — — 416.3 0.48 —
3 — — — — — — —
4 — — — — — — —
Sample # Low5 |TestDate (YYYY-MM-DD) start/end ..........: 2024-05-22/2024-05-31
Test cycle Integrated Irradiance Module Resistive | ~mx (W) at (Pmax — Pmin) / | Stable
irradiation (W/m?) temperature load the end of P (%) | (Yes/No)
(KWh/m?) (°C) cycle average {70
Initial — — — — 554.9 — —
1 5.2 >500 — — 552.7 — —
2 51 >500 — — 551.3 0.65 —
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3 — — — — — —
4 — — — — — —
Sample # Low 6 |TestDate (YYYY-MM-DD) start/end ......... : 2024-05-22/2024-05-31
Test cycle :Prfc%:;?gg Irr(?/\c/i/i;r;():e ter&ﬂgggﬁxre Resehge Tﬁeaxe(x\c/i) :;t (TD";Z; P(”;B d ($ ézmeo)
(KWh/m2) (°C) cycle g€
Initial — — — 554.9 — -
1 5.2 >500 — 553.6 — —
2 5.1 >500 — 551.2 0.67 —
3 — — — — — —
4 — — — — — —

Supplementary information:

[ Other stabilization procedures

Sample #

Test Date (YYYY-MM-DD) start/end............... :

Low 1

Low 2

High 1

High 2

Test method description:—

Supplementary information: see Annex 3 for verification of this alternative stabilization procedure
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TABLE A.4.7.1: MQT 6.1 Performance at STC after initial stabilization (Front side)
Test Date [YYYY-MM-DD].....ccccccovernennns : |12024-05-31 —
Lower end power class |Higher end power class —
Prmax(120) (W) v eeeeresveseeene © |2 617.260 > 674.238 —
Prnax(18D) (W) oo . |* 636350 . >_69500 . —
Prnasa(12) (W) e R —
V(15 AT NN © |s__ 45.349 < 48701 —
ls (120) (A) ©vvreveeeeeeeeeeeeeeeeeeeereereeseeene © |=_ 18.326 < 19.305 —
Test method ...........ccccoeoieviiveenieineeeeee . | O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vinp [V] Pmax [W] FF [%] Result
Low 1 18.12 44.32 16.76 38.99 653.6 81.41 P
Low 2 17.99 44.29 16.81 38.75 651.3 81.76 P
High 1 18.55 46.87 40.34 17.69 713.4 82.05 P
High 2 18.65 46.91 40.45 17.60 712.1 81.39 P

values and lab measurement uncertainty.

Supplementary information: The limit value is calculated through considering the tolerance of rated label

TABLE A.4.7.2: MQT 6.1 Performance at STC after initial stabilization (Front side)

Test Date [YYYY-MM-DD].....ccccccccvevnenne : |2024-05-31 —
Lower end power class |Higher end power class —

Pmax(12D) (W) ©ovevieiecieercee e Col=z 394.097 >/, —

Prnax(18B) (W) rereeeeeeeeeeeveeeeeeeeeeseeseseeeeeeens . |2 406285 = 1. —

Pmaxa(18) (W) eoveiiiiiiiiieneeee, = —

AV (15 AT N : |£__43.703 < |, —

ls (120) (A) ©vvoeveeeeeeeeeeeeee e © |=__ 12187 , < 1, —

Testmethod ...

O Solar simulator

O Natural sunlight

Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [\N] FF [%] Result
Low 3 11.90 42.87 11.36 36.80 417.9 81.95 P
Low 4 12.05 42.72 11.41 36.49 416.3 80.87 P
High 1 — — — — — — —
High 2 — — — — — — —
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Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.

TABLE A.4.7.3: MQT 6.1 Performance at STC after initial stabilization (Front side)

Test Date [YYYY-MM-DD].....ccccccovernennne : |2024-05-31 —
Lower end power class |Higher end power class —
Pmax(18D) (W) ..o, o |2 522297 | >/ —
Prnesc(10) (W) oo . |2 538450 S — —
Pmaxa(12) (W) oo N —
V(15 AT NN © |=__40.824 < 1, —
(TS WO N © |s_ 16.766 < 1 —
Test method ........cocoeviiiiiiiii! [ Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%] Result
Low 5 16.65 39.79 16.13 34.19 551.3 83.24 P
Low 6 16.68 39.82 16.15 34.13 551.2 83.01 P
High 1 — — — — — — —
High 2 — — — — — — —

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

TABLE A.4.8: MQT 6.1 Performance at STC after initial stabilization (Back side)

Test Date [YYYY-MM-DDJ........ccceveenienne :

Lower end power class

Higher end power class

Pmax(1ab) (W) eeeeieieeeee e :

< >

—_— -

>

_—

Pinac(12D) (W) ovvoeveeeeeeseeeeeeeeeseeeeeeseee :

=z

\%

Y (1) A2 S < —
[ (= 10) O = < —
Test Method.......ccoeceeviiiiee O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1 — — — — — _ _
Low 2 — — — — — _ _
High 1 —_ — — — — — _

TRF No. IEC61215F_SE




Page 77 of 79

Report No. GCTC2024WT0158-01-02

IEC 61215-2

Clause

Requirement + Test

Result - Remark

Verdict

High 2

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

TABLE A.4.9: MQT 6.1 Performance at BNPI after initial stabilization

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

Lower end power class

Higher end power class

Pmax(lab) (W) .o :

<
= —_

>

2

—_—

Prnac(12D) (W) ovvooeeeeeeeeeee e :

2

—_—

v

Voc(12D) (V) eoeeieeceeeeeeee s < —
Isc (12D) (A) cvrerieeeeeee e DS < —
Test method ........cocoeviiiiiiiii! [ Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%] Result
Low 1 — — — — — —_ —
Low 2 — — — — — — —
High 1 — — — — — — —
High 2 — — — — — — _

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
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Annex 4: List of measurement equipment

A completed list of used test equipment shall be provided in the Test Reports when a Manufacturer Testing
Laboratory according to CTF stage 1 or CTF stage 2 procedure has been used.

Note: This page may be removed when CTF stage 1 or CTF stage 2 are not used. See also clause 4.8 in OD
2020 for more details.
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Statement of Measurement Uncertainty

The Test Report shall include a statement concerning the uncertainty of the measurement systems used for the
tests conducted when it is required by the standard, client or other authorities.
In such cases, the table below is to be used for reporting the Uncertainty in Measurement.

This page may be removed from the final Test Report when not required. See also clause 4.8 in

OD 2020 for more details.

Clause # Parameter/ mi?sgéement / test Reqo/L;icr)?mkent Calculated U of M*
MQT02/MQT06 Pmpp (M) k=2 2.6%
MQT02/MQT06 Voc (m2) k=2 2.4%
MQT02/MQT06 Isc (Ma) k=2 1.0%

*Note: Calculations leading to the reported value are on file with the NCB
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