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Applicant.........cccvvvviiiiiiiiiiiiininnn, :

Ningbo Osda Solar Co., Ltd.
1-1, No.136, Haichuan Road, Jiangbei Area
Ningbo City, Zhejiang Province, P.R.China

Manufacturer 1 ........cccoeeeevneneennn. :

Ningbo Osda Solar Co., Ltd.
1-1, No.136, Haichuan Road, Jiangbei Area
Ningbo City, Zhejiang Province, P.R.China

Manufacturer 2 .........ccoceeevueennenn. :

Shandong Oushengda New Energy Co., Ltd.
Intersection of Guanzhuang Middle Road and Aeon South Road,
Zhengwang Town, Hedong District, Linyi City, Shandong Province

Order NO. ....ccvveeeeiieeiieeeee e :

QT-PVP11016/22P, QT-PVP03179/23P, QT-PVP10043/23P

Date of Application .................... :

11/04/2022, 07/24/2023, 10/19/2023

Product .......covvivviiiii :

Crystalline Silicon Terrestrial Photovoltaic (PV) Modules

Module type(s) ......ccoveerivereennnee. :

PV Modules with Half-cut 210mm Mono-crystalline Silicon Solar
Cells:

132 cells: ODAxxx-33V-MH (xxx=645-700, in increment of 5)
120 cells: ODAxxx-30V-MH (xxx=585-635, in increment of 5)
110 cells: ODAxxx-28V-MH (xxx=530-580, in increment of 5)
100 cells: ODAxxx-25V-MH (xxx=490-530, in increment of 5)
132 cells: ODAxxx-33V-MHB (xxx=645-700, in increment of 5)
120 cells: ODAxxx-30V-MHB (xxx=585-635, in increment of 5)
110 cells: ODAxxx-28V-MHB (xxx=530-580, in increment of 5)
100 cells: ODAxxx-25V-MHB (xxx=490-530, in increment of 5)

PV Modules with Half-cut 182mm Mono-crystalline Silicon Solar
Cells:

156 cells: ODAxxx-39V-MH (xxx=590-620, in increment of 5)
144 cells: ODAxxx-36V-MH (xxx=550-590, in increment of 5)
132 cells: ODAxxx-33V-MH (xxx=500-540, in increment of 5)
120 cells: ODAxxx-30V-MH (xxx=460-490, in increment of 5)
108 cells: ODAxxx-27V-MH (xxx=410-440, in increment of 5)
156 cells: ODAxxx-39V-MHB (xxx=590-620, in increment of 5)
144 cells: ODAxxx-36V-MHB (xxx=550-590, in increment of 5)
132 cells: ODAxxx-33V-MHB (xxx=500-540, in increment of 5)
120 cells: ODAxxx-30V-MHB (xxx=460-490, in increment of 5)
108 cells: ODAxxx-27V-MHB (xxx=410-440, in increment of 5)

General Information

e Maximum System Voltage....:
e Electrical Protection Class.... :

e Fire Safety Class .................. :

DC 1500V
Class Il
Class C

Type of examination .................. :

Conformity testing with TUV mark

Testing Period .........ccoooveveeenen. :

09/25/2022 - 11/13/2023

Testing Laboratory 1.................. :

National Center of Supervision & Inspection on Solar Photovoltaic
Products Quality

No0.355 Tengfei 2nd Road , West Airport Economic Development Zone,
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Chengdu, Sichuan, China

Testing Laboratory 2.................. : | TOV NORD Testing (Suzhou) Co., Ltd.

Zone E, 1st Floor, East side of South Building 3, No. 50, Beiguandu
Road, Yuexi Street, Suzhou, Jiangsu Province, China

Test results listed in this test report refer exclusively to the mentioned test sample.
Partly copying is not permitted without explicit agreement of the owner.

The submitted test samples as described in the reports hereunder are in compliance with the requirements:
IEC 61215-1:2021 + COR1:2021 / EN IEC 61215-1:2021 + AC:2021 “Terrestrial photovoltaic (PV) modules -
Design qualification and type approval - Part 1: Test requirements”

IEC 61215-1-1:2021 / EN IEC 61215-1-1:2021 “Terrestrial photovoltaic (PV) modules - Design qualification
and type approval - Part 1-1: Special requirements for testing of crystalline silicon photovoltaic (PV) modules”
IEC 61215-2:2021 / EN IEC 61215-2:2021 “Terrestrial photovoltaic (PV) modules - Design qualification and
type approval - Part 2: Test procedures”

IEC 61730-1:2016 / EN IEC 61730-1:2018 + AC:2018 “Photovoltaic (PV) module safety qualification - Part 1:
Requirements for construction”

IEC 61730-2:2016 / EN IEC 61730-2:2018 + AC:2018 “Photovoltaic (PV) module safety qualification - Part 2:
Requirements for testing”
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10.15 Temperature test - MST 27 ... e e e 280
10.20 Reverse current overload test - MST26 .........ouuiiiiiiiiiiee e 282
10.12 Impulse voltage test - MST 14 ... .. 283
10.21 Module breakage test - MST32.... ..o 284
10.26 Materials creep test - MST 37 ... i 285
10.30 Damp heat test - MQT13/MST O3 ... 287
10.31 UV test (front side) - MQTAI0/MSTSS ... 288
10.29 Humidity freeze 10 test (15! round) - MQT12/MST52.......coeeeiiiiecieeeciee e 289
10.31 UV test (back side) - MQTA0/MSTSEA ......ooiiiiiiieeieee e 290
10.29 Humidity freeze 10 test (2" round) - MQTA2/MST52.....cc.ooeiueeeieeeeeeeeee e 291
10.32 Cold conditioning test (15t round) - MST55.........oveiiieiieeeeeeee e 292
10.33 Dry heat conditioning test - MSTS56............coouiiiiiiii e 293
10.29 Humidity freeze 10 test (15! round) - MQT12/MST52.......c.ooeeiiiiiiiieecieeeeee e 294
10.32 Cold conditioning test (2" round) - MST55 .......cociieiceee e 295
10.29 Humidity freeze 10 test (2" round) - MQT12/MST52........ooeeiueeecieeeeeeeeee e 296
10.2 Visual inspection (final, after 48-96h wait time) - MQTO1/MSTO1 ......cccceeiiieiiiiiiiinnnnn. 297
10.17 Fire teSt - MST 23 ...ttt e e e e e e e eeaeeens 298
10.18 Ignitability test - MST24 ... ..o 299
10.10 Cut susceptibility test - MST 12 ... 300
10.11 Continuity test of equipotential bonding (final) - MST13.......cooiiiiiii 302
10.9 Accessibility test (final) - MST 1T ... 303
10.4 Maximum power determination (final) - MQTO2/MSTOS3.........coooiiiiiiiie, 304
10.6 Durability of markings - MSTOS ... .o 305
10.7 Sharp edge test - MSTOB6 .....cccceiiieieieee e 306
10.8 Bypass diode functionality test - MQT18.2/MSTO7 .....cccoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 307
10.5 Insulation thickness test - MSTO4 ... 316

Module type: ODABBO-33V-MH (BOMA4) ...t 317
10.2 Visual inspection (initial) - MQTO1/MSTOT ... 317
10.4 Maximum power determination (initial) - MQTO2/MSTO3 ..., 318
10.13 Insulation test (initial) - MQTO3/MST 6. ......ceeiiieiiiiiiiiiiiie e 319
10.14 Wet leakage current test (initial) - MQT15/MST17 .o, 320
10.11 Continuity test of equipotential bonding (initial) - MST13 ..., 321
10.9 Accessibility test (initial) - MST 11 ..o 322
10.21 Module breakage test - MST32... ..o 323
10.2 Visual inspection (final, after 48-96h wait time) - MQTO1/MSTO1 ......cccceeiiieriiiiininnnnn. 324
10.10 Cut susceptibility test - MST 12 ... 325
10.11 Continuity test of equipotential bonding (final) - MST13........cooiiiii 326
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10.9 Accessibility test (final) - MST 1T ... 327

10.4 Maximum power determination (final) - MQTO2/MSTO3.........ccooiiiiiiiiee, 328

10.6 Durability of markings - MSTOS ... 329

10.7 Sharp edge test - MSTOB .......ccoiiieieeeeeee s 330

10.8 Bypass diode functionality test - MQT18.2/MSTO7 ......ccooeeiiieeeieeeeeeeee e 331
Module type: ODAS90-36V-MH (BOMS) ...t 333
Module type: ODAS55-36V-MHB (BOMBG)..........uuiiiiiiiiiiiiiiiiie e 334
10.2 Visual inspection (initial) - MQTO1/MSTOT ... 334

10.4 Maximum power determination (initial) - MQTO2/MSTO3 ... 335
10.13 Insulation test (initial) - MQTO3/MST16......ccoiiieeeeeeeeee e 336
10.14 Wet leakage current test (initial) - MQT15/MST17 ..o, 337
10.15 Temperature test - MST 21 ... ..o 338

10.4 Maximum power determination (final) - MQTO2/MSTO3.........ccoeieiiieieeeeeeeeeeeeeeeeeeeee, 340
Annex 1: Constructional Data FOorm (CDF) .........coo s e 341
Annex 2: List of measurement equipment.............ooo i 353
Annex 3: Statement of the estimated uncertainty of the test results.......cccccccceeviirririnnnnnnnnin. 356
ANNEX 4: PROTOS .....ooiiiiiiiiiiiiii s 357
Module type: ODASI0-39V-MH (BOM™) ... 357
Module type: ODAB70-33V-MH (BOM2) ...t e e e 359
Module type: ODABG0-33V-MH (BOMS3) ... 361
Module type: ODABBO-33V-MH (BOMA4) ...t e e 363
Module type: ODASI0-36V-MH (BOMDS) ... 365
Module type: ODAS55-36V-MHB (BOMB)...........uuiiiiieieiiiiiiiieie et e e e e 367
ANNex 5: Photos Of fire test ... e 369
Module type: ODAS90-39V-MH (BOM™) ... e e e 369
Module type: ODABBO-33V-MH (BOMS3) ... e e e 370
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Summary of testing

According to the enquiry of the applicant, a qualification testing and certification was performed according to
IEC 61215-1:2021, IEC 61215-2:2021, IEC 61215-1-1:2021, IEC 61730-1:2016 and IEC 61730-2:2016 for
PV modules with 156 pcs of half-cut 182mm mono-crystalline silicon solar cells. The thickness of frame is
35mm and the over-current protection rating is 25A.

ODA590-39V-MH(BOM1) was selected as representative test samples and conducted with all the related
tests.

ODA620-39V-MH(BOM1) was tested to determine the highest end of power range.
Related module types list below:

PV Modules with Half-cut 182mm Mono-crystalline Silicon Solar Cells:

156 cells: ODAxxx-39V-MH (xxx=590-620, in increment of 5)

144 cells: ODAxxx-36V-MH (xxx=550-570, in increment of 5)

132 cells: ODAxxx-33V-MH (xxx=500-525, in increment of 5)

120 cells: ODAxxx-30V-MH (xxx=460-475, in increment of 5)

108 cells: ODAxxx-27V-MH (xxx=410-430, in increment of 5)

1) Extend to raw materials and combination of BOM2 list below:

- 210mm mono cell: type: CZJT-210M-18D3, dimension = 210 x 105£0.5mm, 18 busbars, bifacial
TOPCon, Manufacturer: Chuzhou Jietai New Energy Technology Co., Ltd.

ODA670-33V-MH(BOM2) was selected as representative test samples and conducted with all the related
tests. ODA700-33V-MH was tested to determine the highest end of power range.

Related module types list below:

PV Modules with Half-cut 210mm Mono-crystalline Silicon Solar Cells:
132 cells: ODAxxx-33V-MH (xxx=670-700, in increment of 5)

120 cells: ODAxxx-30V-MH (xxx=610-635, in increment of 5)

110 cells: ODAxxx-28V-MH (xxx=560-580, in increment of 5)

100 cells: ODAxxx-25V-MH (xxx=510-530, in increment of 5)

2) According to the IEC 62790:2020 certificate no.:R 50506655 issued by TUV Rheinland, extend the j-box
PV-JB070xy (y=1 or 2 or 3), manufactured by Ningbo ECONOMIC & TECHNICAL Development ZONE
Hengda Electrical Co., Ltd.

3) Extend to raw materials and combination of BOM3 list below:

- New 210mm mono cell 3: 8S7E1218A-R1 PERC bifacial cell, manufactured by Zhejiang Aiko Solar
Energy Technology Co., Ltd.

- New Encapsulation material 2: EV1050G2 (between front cover and cell) EV1050G1(between cell
and rear cover), manufactured by Jiangsu Lushan New Materials Co., Ltd.

- New front cover 2: AR coating tempered glass, manufactured by Xinyi Photovoltaic Glass Holding
(Anhui) Co., Ltd.

- New internal wiring (for interconnection cell-to-cell bus bar) 2: Copper belt with tin plated
(Sn60%Pb40% ® = 0.26mm=10%), manufactured by Changzhou Greateen New Energy Technology
Co., Ltd.

- New Internal wiring (for inter-string connection) 2: Copper belt with tin plated (Sn60%Pb40% 6.0 x
0.35 mm (middle) for 210mm mono cell, 4.0 x 0.4 mm (middle) for 182mm mono cell, 4.0 x 0.40 mm
(both ends)), manufactured by Changzhou Greateen New Energy Technology Co., Ltd.

- New Fluxing agent 2: SF105, manufactured by Asahi Soldering Tin Science Technology (Wuxi) Co.,
Ltd.

- New frame parts 3: 6005-T6(Thickness = 30 mm), manufactured by Jiangsu LEAD Aluminum
Industry Co., Ltd.

- New Adhesive (frame) 2: HT906Z, manufactured by Shanghai Huitian New Material Co., Ltd.
ODA660-33V-MH was selected as representative test samples and conducted with all the related tests.
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ODA645-33V-MH and ODA670-33V-MH were tested to determine the lowest and highest end of power
range.

Extend to new module types as below, with the same electrical circuit and less solar cells based on
the tested module types, no test is required.

PV Modules with Half-cut 210mm PERC Mono-crystalline Silicon Solar Cells:
120 cells: ODAxxx-30V-MH (xxx=585-610 in increment of 5)
110 cells: ODAxxx-28V-MH (xxx=530-555, in increment of 5)
100 cells: ODAxxx-25V-MH (xxx=490-505, in increment of 5)

4) Extend to raw materials of BOM4 list below

- New frame parts 5: 6005-T6(Thickness = 30 mm), manufactured by Changshu Dongneng SOLAR
Technology Co., Ltd.

ODA660-33V-MH was selected as representative test samples and conducted with all the related tests.

Based on above module types:

- New frame parts 2: 6005-T6(Thickness = 33 mm), manufactured by Zhangjiagang Shuoyuan
Aluminum Technology Co., Ltd.

- New frame parts 4: 6005-T6(Thickness = 33 mm), manufactured by Jiangsu LEAD Aluminum
Industry Co., Ltd.

- New frame parts 6: 6005-T6(Thickness = 33 mm), manufactured by Changshu Dongneng SOLAR
Technology Co., Ltd.

- New internal wiring (for interconnection cell-to-cell bus bar) 4: Copper belt with tin plated
(Sn60%Pb40% ® = 0.32mm+10%), manufactured by Changzhou Greateen New Energy Technology
Co., Ltd.

5) extend to higher power ranges list as below

PV Modules with Half-cut 182mm Mono-crystalline Silicon Solar Cells:

144 cells: ODAxxx-36V-MH (xxx=575-590, in increment of 5)

132 cells: ODAxxx-33V-MH (xxx=530-540, in increment of 5)

120 cells: ODAxxx-30V-MH (xxx=480-490, in increment of 5)

108 cells: ODAxxx-27V-MH (xxx=435-440, in increment of 5)

ODA590-36V-MH (BOMS5) were tested to determine the highest end of power range.

6) Add new color of material list as below

- Rear cover: FFC-JW3010(plus) (Color: black) manufactured by Jolywood (Suzhou)
Sunwatt Co., Ltd.
- Frame parts: 6005-T6 (Color: black) manufactured by Zhangjiagang Shuoyuan

Aluminum Technology Co., Ltd.

ODA555-36V-MHB (BOMG6) was selected as representative test samples and conducted with all the related
tests.

7) Extend new module types list as below, no additional test is required.
PV Modules with Half-cut 210mm Mono-crystalline Silicon Solar Cells:
132 cells: ODAxxx-33V-MHB (xxx=645-700, in increment of 5)

120 cells: ODAxxx-30V-MHB (xxx=585-635, in increment of 5)

110 cells: ODAxxx-28V-MHB (xxx=530-580, in increment of 5)

100 cells: ODAxxx-25V-MHB (xxx=490-530, in increment of 5)

PV Modules with Half-cut 182mm Mono-crystalline Silicon Solar Cells:
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156 cells: ODAxxx-39V-MHB (xxx=590-620, in increment of 5)
144 cells: ODAxxx-36V-MHB (xxx=550-590, in increment of 5)
132 cells: ODAxxx-33V-MHB (xxx=500-540, in increment of 5)
120 cells: ODAxxx-30V-MHB (xxx=460-490, in increment of 5)
BOM1-BOM4 was conducted by testing lab 1, BOM5-BOM®6 was conducted by testing lab 2.

All tests were successfully completed and factory inspection was performed periodically. Therefore, from the
result of testing and factory inspection, it is recommended that certification should be granted.

Detailed product information are to be found in the CDF (constructional data form) in Annex 1 of this
report.
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General remarks

T4V NORD

Test Report No.: 492012901.001

Test item particulars:

Accessories and detachable parts included in the | Clamps
evaluation ........ccuviiiiiii
Options included..........cccocceeveeeiivcciiieeeeeeeeevccieeeeees. | NIA

Abbreviations used in the report:

HF - Humidity Freeze

TC - Temperature Cycling

DH - Damp Heat

Vmp - Maximum power voltage

Imp - Maximum power current

Voc - Open circuit voltage

Isc - Short circuit current

FF - Fill Factor

Pmax - Maximum power

a - Current temperature coefficient

NMOT - Nominal Module Operating Temperature

B - Voltage temperature coefficient

STC - Standard Test Conditions

y - Power temperature coefficient

CTI - Comparative Tracking Index

PTI - Proof Tracking Index

RTI - Relative Temperature Index

RTE - Relative Thermal Endurance index

Tl - Temperature Index

DTI - Distance through insulation

Cl - Clearances

Cr - Creepage distances

PD - Pollution Degree

MG - Material Groups

Possible test case verdicts:

Test case does not apply to the test object..............:

Not Applicable (N/A)

Test object does meet the requirement....................:

Pass (P)

Test object does not meet the requirement..............:

Fail (F)

Other remarks:

The test verdicts presented in this report relate only to the object tested.
This report shall not be reproduced except in full, without the written approval of the issuing testing

laboratory.

“(see Annex #)” refers to additional information appended to the report.

“(see Table #)” refers to a table appended to the report.

Power degradation data expressed in negative value indicates a reduction of maximum power output.
Power degradation data expressed in positive value indicates an increment of maximum power output.

Throughout this report, a point is used as the decimal separator.
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General product information
Module type: ODA590-39V-MH (BOM1)

T4V NORD

Test Report No.: 492012901.001

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 590£3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 54.65+3%
Nominal maximum power voltage (Vmpp) [V].....ccccccceeeeet | 45,19
Nominal short circuit current at (Isc) [A] with tolerance .....: | 13.821+3%
Nominal maximum power current (Impp) [A].......ccccccceeee...s | 13.06
Product Safety Ratings:

Maximum system voltage [V]........cccoeceviiiciniieenniceennnl | 1500
Fuse rating [A] ..ccooooeieeiiieeieee e sieeee sl | 2D

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class........ccccocvceiiviiciiiiicciivceevcee vl | Class C

Recommended maximum series module configurations ..

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual

Module type: ODA620-39V-MH (BOM1 higher end)

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 620£3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 55.55+3%
Nominal maximum power voltage (Vmpp) [V]........cccceeeel | 45,79
Nominal short circuit current at (Isc) [A] with tolerance.....: | 14.25+3%
Nominal maximum power current (Impp) [A]..........ccceeeel | 13.54
Product Safety Ratings:

Maximum system voltage [V].....c..cccoeceviiiieiiiinevncceeennl | 1500
Fuse rating [A] ..cccoooeieiiiiiee el | 25

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class........ccccococeiiiiiciiiiiicciiiicee el | Class C

Recommended maximum series module configurations ..:

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual
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Module type: ODA670-33V-MH (BOM2)

T4V NORD

Test Report No.: 492012901.001

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 670£3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 47.42+3%
Nominal maximum power voltage (Vmpp) [V]......ccooveeeee.s | 39.52
Nominal short circuit current at (Isc) [A] with tolerance......: | 17.72+3%
Nominal maximum power current (Impp) [A].......cccccveeee....s | 16.96
Product Safety Ratings:

Maximum system voltage [V]......ccccoeveeviiiiiiiicicccciccccceeennnl. | 1500
Fuse rating [A] .....cooeeeieieenns. | 30

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class........cccccccccevvvveeeeiiciiicciiieeee vl | Class C

Recommended maximum series module configurations ..:

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual

Module type: ODA700-33V-MH (BOM2 higher end)

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 700£3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 48.9613%
Nominal maximum power voltage (Vmpp) [V]......ccccceeeel | 40.72
Nominal short circuit current at (Isc) [A] with tolerance .....: | 17.97+3%
Nominal maximum power current (Impp) [A]........ccccceeeeel | 17.20
Product Safety Ratings:

Maximum system voltage [V].....c..cccoeceeviiieiiiiieevncceennl | 1500
Fuse rating [A] ..ccooooeieriiiiee e sieeee sl | 30

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class.......cccccocoeeiviiiiiiiicciiicce el | Class C

Recommended maximum series module configurations ..

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual
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Module type: ODA660-33V-MH (BOM3)

T4V NORD

Test Report No.: 492012901.001

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 660 + 3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 45.60 + 3%
Nominal maximum power voltage (Vmpp) [V].......cccveeee....s | 37.80
Nominal short circuit current at (Isc) [A] with tolerance......: | 18.55 + 3%
Nominal maximum power current (Impp) [A].......cccooveeeees | 17.47
Product Safety Ratings:

Maximum system voltage [V]......ccccoeveeviiiiiiiicicccciccccceeennnl. | 1500

Fuse rating [A] .....cooeeeieieenns. | 30

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class........cccccccccevvvveeeeiiciiicciiieeee vl | Class C

Recommended maximum series module configurations ..:

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual

Module type: ODA645-33V-MH (BOM3 lower end)

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 645+ 3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 45.00 + 3%
Nominal maximum power voltage (Vmpp) [V]......cccceeeeeel | 37.20
Nominal short circuit current at (Isc) [A] with tolerance......: | 18.42 £ 3%
Nominal maximum power current (Impp) [A].......ccccccceeeees | 17.34
Product Safety Ratings:

Maximum system voltage [V].....cccccccovviiiiiineininiiccineeee. | 1500

Fuse rating [A] ....ccooiiieeieieeieeeeeeeeeeeee e | 30

Safety class in accordance with IEC 61140......................: | Class |l
Fire safety class........cccccccviiicciiiiciccc vl | Class C

Recommended maximum series module configurations ..:

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual
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Module type: ODA670-33V-MH (BOM3 higher end)

T4V NORD

Test Report No.: 492012901.001

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 670 £ 3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 46.00 + 3%
Nominal maximum power voltage (Vmpp) [V].......ccveeee....s | 38.20
Nominal short circuit current at (Isc) [A] with tolerance.....: | 18.62 + 3%
Nominal maximum power current (Impp) [A].......cccooveeeee.s | 17.54
Product Safety Ratings:

Maximum system voltage [V]......ccccoeveeviiiiiiiicicccciccccceeennnl. | 1500

Fuse rating [A] .....cooeeeieieenns. | 30

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class.........ccccccccevviveeeiiceiiicciiieeee vl | Class C

Recommended maximum series module configurations ..:

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual

Module type: ODA660-33V-MH (BOM4)

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 660 + 3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 45.60 = 3%
Nominal maximum power voltage (Vmpp) [V]........cccce......t | 37.80
Nominal short circuit current at (Isc) [A] with tolerance...... | 18.55 + 3%
Nominal maximum power current (Impp) [A].....ccccccceeeeel | 17.47
Product Safety Ratings:

Maximum system voltage [V].....c..cccoeceeviiieiiiiieevncceennl | 1500

Fuse rating [A] ..ccooooeieriiiiee e sieeee sl | 30

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class.......cccccocoeeiviiiiiiiicciiicce el | Class C

Recommended maximum series module configurations ..

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual
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Module type: ODA590-36V-MH (BOMS5)

T4V NORD

Test Report No.: 492012901.001

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 590 + 3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 51.30 £ 3%
Nominal maximum power voltage (Vmpp) [V]......ccooveeeee.l | 42.67
Nominal short circuit current at (Isc) [A] with tolerance......: | 14.63 + 3%
Nominal maximum power current (Impp) [A].......cccooveeeee.s | 13.83
Product Safety Ratings:

Maximum system voltage [V]......ccccoeveeviiiiiiiicicccciccccceeennnl. | 1500

Fuse rating [A] ... et | 2D

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class........cccccccccevvvveeeeiiciiicciiieeee vl | Class C

Recommended maximum series module configurations ..:

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual

Module type: ODA555-36V-MHB (BOM6)

Product Electrical Ratings at STC:

Nominal maximum power (Pmax) [W] with tolerance .......: | 555+ 3%
Nominal open circuit voltage at (Voc) [V] with tolerance...: | 50.34 + 3%
Nominal maximum power voltage (Vmpp) [V]......ccccceeel | 41.64
Nominal short circuit current at (Isc) [A] with tolerance.....: | 14.00 + 3%
Nominal maximum power current (Impp) [A].....cc.ccccoeeeel | 13.26
Product Safety Ratings:

Maximum system voltage [V].....c..cccoeceeviiieiiiiieevncceennl | 1500

Fuse rating [A] ..ccooooeieeiiieee el | 25

Safety class in accordance with IEC 61140 ....................... | Class Il
Fire safety class.......cccccocoeeiviiiiiiiicciiicce el | Class C

Recommended maximum series module configurations ..

Written in installation manual

Recommended maximum parallel module configurations :

Written in installation manual
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Testing procedure
Module type: ODA590-39V-MH (BOM1)

Random sampling from production
Prototype submitted by client

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Maodification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others

OX|XO

Oood gudodooododn

[l

o
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Description of similarity (differences) between the applied model and the previously tested model:
- Basic glass - backsheet module types with half-cut 182mm mono c-Si solar cells
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Module type: ODA620-39V-MH (BOM1 higher end)

Random sampling from production
Prototype submitted by client

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others
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Description of similarity (differences) between the applied model and the previously tested model:
- To determine the higher end of power range
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA670-33V-MH (BOM2)

Random sampling from production
Prototype submitted by client

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others

XOX O

XOOO OOdDbdododoxdo

O

o
~—
5
[¢)
e
7

Description of similarity (differences) between the applied model and the previously tested model:
- 210mm mono cell
Type: CZJT-210M-18D3, dimension = 210 x 105+0.5mm, 18 busbars, bifacial TOPCon
manufactured by Chuzhou Jietai New Energy Technology Co., Ltd.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA700-33V-MH (BOM2 higher end)

Random sampling from production
Prototype submitted by client

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others
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Description of similarity (differences) between the applied model and the previously tested model:
- To determine the higher end of power range
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA660-33V-MH (BOM3)

Random sampling from production
Prototype submitted by client

XOX O

O

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others
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Description of similarity (differences) between the applied model and the previously tested model:

New 210mm mono cell 3: 8S7E1218A-R1 PERC bifacial cell, manufactured by Zhejiang Aiko Solar
Energy Technology Co., Ltd.

New Encapsulation material 2: EV1050G2 (between front cover and cell) EV1050G1(between cell and
rear cover), manufactured by Jiangsu Lushan New Materials Co., Ltd.

New front cover 2: AR coating tempered glass, manufactured by Xinyi Photovoltaic Glass Holding
(Anhui) Co., Ltd.

New internal wiring (for interconnection cell-to-cell bus bar) 2: Copper belt with tin plated (Sn60%Pb40%
@ = 0.26mm=10%), manufactured by Changzhou Greateen New Energy Technology Co., Ltd.

New Internal wiring (for inter-string connection) 2: Copper belt with tin plated (Sn60%Pb40% 6.0 x 0.35
mm (middle) for 210mm mono cell, 4.0 x 0.4 mm (middle) for 182mm mono cell, 4.0 x 0.40 mm (both
ends)), manufactured by Changzhou Greateen New Energy Technology Co., Ltd.

New Fluxing agent 2: SF105, manufactured by Asahi Soldering Tin Science Technology (Wuxi) Co., Ltd.

New frame parts 3: 6005-T6(Thickness = 30 mm), manufactured by Jiangsu LEAD Aluminum Industry
Co., Ltd.

New Adhesive (frame) 2: HT906Z, manufactured by Shanghai Huitian New Material Co., Ltd.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA645-33V-MH (BOM3 lower end)

Random sampling from production
Prototype submitted by client

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others
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Description of similarity (differences) between the applied model and the previously tested model:
- To determine the lower end of power range
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA670-33V-MH (BOM3 higher end)

Random sampling from production
Prototype submitted by client

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others
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Description of similarity (differences) between the applied model and the previously tested model:
- To determine the higher end of power range
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA660-33V-MH (BOM4)

Random sampling from production
Prototype submitted by client

XOX O

O

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)
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Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others

Description of similarity (differences) between the applied model and the previously tested model:

New frame parts 5: 6005-T6(Thickness = 30 mm), manufactured by Changshu Dongneng SOLAR
Technology Co., Ltd.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA590-36V-MH (BOMS5)

Random sampling from production
Prototype submitted by client

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others
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Description of similarity (differences) between the applied model and the previously tested model:
- To determine the higher end of power range
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA555-36V-MHB (BOME6)

Random sampling from production
Prototype submitted by client

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)

Modification to frontsheet

Modification to encapsulation system
Modification to cell technology

Modification to cell and string interconnect material or technique
Modification to backsheet

Modification to electrical termination
Modification to bypass diode

Modification to electrical circuitry

Modification to edge sealing

Modification to frame and/or mounting structure
Change in PV module size

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

Increase of over-current protection rating
Increase of system voltage

Change in cell fixing tape

Others
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Description of similarity (differences) between the applied model and the previously tested model:

- Rear cover: FFC-JW3010(plus) (Color: black) manufactured by Jolywood (Suzhou)
Sunwatt Co., Ltd.

- Frame parts: 6005-T6 (Color: black) manufactured by Zhangjiagang Shuoyuan
Aluminum Technology Co., Ltd.
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Test Report No.: 492012901.001

Test Report

File No.: PVP03179/23P-06
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File No.: PVP03179/23P-06

Module group assignment
Module type: ODA590-39V-MH (BOM1)

Test Report

Test Report No.: 492012901.001

T4V NORD

Sample # Serial number Dimension (I x w x h) [mm] Remark
1 GY20220711D78TW182J10001 2465 x 1134 x 30 REF
2 GY20220711D78TW182J10003 2465 x 1134 x 30 G1
3 GY20220711D78TW182J10004 2465 x 1134 x 30 G2
4 GY20220711D78TW182J10006 2465 x 1134 x 30 C1
5 GY20220711D78TW182J10008 2465 x 1134 x 30 C2
6 GY20220711D78TW182J10010 2465 x 1134 x 30 D1
7 GY20220711D78TW182J10011 2465 x 1134 x 30 D2
8 GY20220711D78TW182J10012 2465 x 1134 x 30 E1
9 GY20220711D78TW182J10014 2465 x 1134 x 30 E2
10 GY20220711D78TW182J10016 2465 x 1134 x 30 F1
11 GY20220711D78TW182J10017 2465 x 1134 x 30 F1
12 GY20220711D78TW182J10018 2465 x 1134 x 30 F2
13 GY20220711D78TW182J10019 2465 x 1134 x 30 F2
14 GY20220711D78TW182J10020 2465 x 1134 x 30 G3
15 GY20220711D78TW182J10022 2465 x 1134 x 6 H
16 GY20220711D78TW182J10023 2465 x 1134 x 30 J
17 GY20220711D78TW182J10024 2465 x 1134 x 30
18 GY20220711D78TW182J10026 2465 x 1134 x 30 B
19 GY20220711D78TW182J10028 2465 x 1134 x 30 B1
20 GY20220711D78TW182J10029 2465 x 1134 x 30 I
21 GY20220711D78TW182J10031 2465 x 1134 x 30 I
22 GY20220711D78TW182J10032 2465 x 1134 x 30 I
23 GY20220711D78TW182J10033 2465 x 1134 x 30 K
Module type: ODA620-39V-MH (BOM1 higher end)
Sample # Serial number Dimension (I x w x h) [mm] Remark
24 GY20220711D78TW182J10036 2465 x 1134 x 30 Higher end power
25 GY20220711D78TW182J10038 2465 x 1134 x 30 Higher end power

PV-T-125 TRF 61215 61730

Page 33 of 370

Version 1.2




File No.: PVP03179/23P-06

Module type: ODA670-33V-MH (BOM2)

Test Report

Test Report No.: 492012901.001

T4V NORD

Sample # Serial number Dimension (I x w x h) [mm] Remark
26 GY20221011S66TW210N10010 2384 x 1303 x 30 REF
27 GY20221011S66TW210N10012 2384 x 1303 x 30 G1
28 GY20221011S66TW210N10014 2384 x 1303 x 30 G2
29 GY20221011S66TW210N10021 2384 x 1303 x 30 D1
30 GY20221011S66TW210N10022 2384 x 1303 x 30 D2
31 GY20221011S66TW210N10024 2384 x 1303 x 30 E1
32 GY20221011S66TW210N10026 2384 x 1303 x 30 E2
33 GY20221011S66TW210N10029 2384 x 1303 x 30 G3
34 GY20221011S66TW210N10031 2384 x 1303 x 30 H
Module type: ODA700-33V-MH (BOM2 higher end)
Sample # Serial number Dimension (I x w x h) [mm] Remark
35 GY20221011S66TW210N10044 2384 x 1303 x 30 Higher end power
36 GY20221011S66TW210N10045 2384 x 1303 x 30 Higher end power

Module type: ODA660-33V-MH (BOM3)

Sample # Serial number Dimension (I x w x h) [mm] Remark
3-1 GY2023042S780D182P10111 2384 x 1303 x 30 REF
3-2 GY2023042S780D182P10112 2384 x 1303 x 30 G1
3-3 GY2023042S780D182P10113 2384 x 1303 x 30 G2
3-4 GY2023042S780D182P10114 2384 x 1303 x 30 C1
3-5 GY2023042S780D182P10115 2384 x 1303 x 30 C2
3-6 GY2023042S780D182P10117 2384 x 1303 x 30 D1
3-7 GY2023042S780D182P10119 2384 x 1303 x 30 D2
3-8 GY2023042S780D182P10120 2384 x 1303 x 30 E1
3-9 GY2023042S780D182P10122 2384 x 1303 x 30 E2
3-10 GY2023042S780D182P10123 2384 x 1303 x 30 F1
3-11 GY2023042S780D182P10125 2384 x 1303 x 30 F1
3-12 GY2023042S780D182P10126 2384 x 1303 x 30 F2
3-13 GY2023042S780D182P10128 2384 x 1303 x 30 F2
3-14 GY2023042S780D182P10130 2384 x 1303 x 30 G3

3-15 GY2023042S780D182P10131 2384 x 1303 x 30 H
3-16 GY2023042S780D182P10133 2384 x 1303 x 30 J
3-17 GY2023042S780D182P10134 2384 x 1303 x 30

3-18 GY2023042S780D182P10135 2384 x 1303 x 30 B
3-19 GY2023042S780D182P10137 2384 x 1303 x 30 B1
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

3-20 GY2023042S780D182P10138 2384 x 1303 x 30 I
3-21 GY2023042S780D182P10139 2384 x 1303 x 30 I
3-22 GY2023042S780D182P10140 2384 x 1303 x 30 I
3-23 GY2023042S780D182P10142 2384 x 1303 x 30 K

Module type: ODA645-33V-MH (BOM3 lower end)

Sample # Serial number Dimension (I x w x h) [mm] Remark
3-24 GY2023042S780D182P10143 2384 x 1303 x 30 Lower end power
3-25 GY2023042S780D182P10145 2384 x 1303 x 30 Lowe end power

Module type: ODA670-33V-MH (BOM3 higher end)

Sample # Serial number Dimension (I x w x h) [mm] Remark
3-26 GY2023042S780D182P10146 2384 x 1303 x 30 Higher end power
3-27 GY2023042S780D182P10147 2384 x 1303 x 30 Higher end power

Module type: ODA660-33V-MH (BOM4)

Sample # Serial number Dimension (I x w x h) [mm] Remark
4-1 GY2023042S780D182P10186 2384 x 1303 x 30 REF
4-2 GY2023042S780D182P10187 2384 x 1303 x 30 E1
4-3 GY2023042S780D182P10188 2384 x 1303 x 30 J

Module type: ODA590-36V-MH (BOMS5)

Sample # Serial number Dimension (I x w x h) [mm] Remark
5-1 668YP230361212560003 2278 x 1134 x 30 Higher end power
5-2 668YP230361212560021 2278 x 1134 x 30 Higher end power

Module type: ODA555-36V-MHB (BOM6)

Sample #

Serial number

Dimension (I x w x h) [mm]

Remark

6-1

668YP230361212560216

2278 x 1134 x 30

T
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Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

Clause Requirement + Test Result - Remark Verdict
Test result overview
5 Marking and documentation =
5.1 Name Plate -
The module include the following clear and indelible markings: -
a) Name, registered trade name or registered trade |Yes P
mark of manufacturer
b) Type or model number designation Yes P
c) Serial number (unless marked on other part of Laminated inside N/A
product)
d) Date and place of manufacture; alternatively serial | Traceable by SN P
number allowing to trace the date and place of
manufacture
e) Maximum system voltage Yes P
f) Class of protection against electrical shock Yes P
g) Voltage at open-circuit or Voc including tolerances | Yes P
h) Current at short-circuit or Isc including tolerances |Yes P
i) Module maximum power or Pmax includingbinning | Yes P
and tolerances
k) For flexible modules, the minimum radius of Yes P
curvature
- All electrical data is shown as relative to standard |Yes P
test conditions (1000W/m2, 25°C, AM1.5
according to IEC TS 61836)
- International symbols are used where applicable |Yes P
5.2 Documentation -
5.2.1 Minimum requirements -
- Modules are supplied with documentation Yes P
describing the methods of electrical and
mechanical installation as well as the electrical
ratings of the module
- The documentation states the class of protection |Yes P
against electrical shock under which the module
has been qualified and any specific limitations
required for that class
- The documentation assures that installers and Yes P
operators receive appropriate and sufficient
documentation for safe installation, use, and
maintenance of the PV modules
5.2.2 Information to be given in the documentation -
a) All information required under 5.1 e) to i) Yes P
b) Reversed current rating in accordance to IEC / EN 61730-2 -
- Overcurrent protection device type and rating are |Yes P
e.g. given in IEC 60269-6
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Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

Clause Requirement + Test Result - Remark Verdict
- Maximum series / parallel module configurations |Yes P
is recommended
c) Manufacturer’s stated tolerance for Voc, Iscand | Yes P
maximum power output under standard test
conditions
d) Temperature coefficient for voltage at open-circuit | Yes P
e) Temperature coefficient for maximum power Yes P
f) Temperature coefficient for short-circuit current Yes P
- All electrical data mentioned above is shown as Yes P
relative to standard test conditions (1000W/m?2,
25°C, AM1.5 according to IEC TS 61836)
g) Performance at low irradiance (MQT 07) is Yes P
specified
- International symbols are used where applicable |Yes
- Compliance is checked by inspection and MQT 04 | Yes
through MQT 07
The electrical documentation include a detailed description of the electrical installation wiring -
method to be used, including:
h) The minimum cable diameters for modules Yes P
intended for field wiring
i) Any limitations on wiring methods and wire Yes P
management that apply to the wiring compartment
or box
j) The size, type, material and temperature rating of |Yes P
the conductors to be used
k) Type of terminals for field wiring Yes P
1) Specific PV connector model/types and Yes P
manufacturer to which the module connectors are
mated. Statement of the connector type only (such
as "MC4 compatible ") is not sufficient information
to satisfy this requirement. Connector model/types
and manufacturers shall be included
m) The bonding method(s) to be used (if applicable); |Yes P
all provided or specified hardware is identified in
the documentation
n) The type and ratings of bypass diode to be used |Yes P
(if applicable)
0) limitations to the mounting situation (e.g., slope, Yes P
orientation, mounting means, cooling)
[9))] A statement indicating the fire rating(s) and the Yes P
applied standard as well as the limitations to that
rating (e.g., installation slope, sub structure or
other applicable installation information)
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Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

Clause

Requirement + Test

Result - Remark

Verdict

A statement indicating 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

Yes

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.”

Yes

5.2.3 Assembly instructions

These are provided with a product shipped in
subassemblies, and are detailed and adequate to
the degree required to facilitate complete and safe
assembly of the product

Yes

Supplementary information: N/A

6 Testing

Table 1 Required component test

The components shall pass the following test:

Junction box: MQT 14.2, which cites IEC 62790
"Test of cord anchorage."

Yes

Connectors: IEC 62852. Compliance shall be
obtained with the connector in combination with
the same cable size and type as used in the
modules under test.

Yes

Supplementary information: N/A

7 Pass criteria

7.1 General

If two or more modules fail to meet the following
test criteria, the design is deemed not to have met
the qualification requirements

No
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Requirement + Test

Result - Remark

Verdict

Should one module fail any test, two additional
modules meeting the requirements of Clause 4 is
subjected to the entire series of tests of the
respective test sequence. If one or both of these
modules also fail, the design is deemed not to
have met the qualification requirements. If,
however, both modules pass the test sequence,
the design is judged to have met the qualification
requirements.

No

The module design shall meet the requirements of
all criteria to be deemed as qualified according to
this document. Each test sample shall be subject
to the following criteria

Yes

7.2 Power output and electric circuitry

7.2.2 Verification of rated label values (Gate No. 1)

After stabilization, each individual module meets:
[%] t1][%]
Prax(Lab) - (1+28%) > p o vpy - (1 - )

100

Yes

After stabilization:

my|[%]

5 |
Pmax(Lab)-<1+ 100 ) = Prax(NP)

Yes

After stabilization, each individual module meets:

Voc(Lab) - (1 + 'mlz(l)g%’]> < Ve (NP)- (1 + 'tilo[oo/"]>

Yes

After stabilization, each individual module meets:

% %
Isc(Lab) - <1 + %) < Isc (NP) - <1 + Itilo[o ]>

Yes

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

(%]
Prax(Lab_Gate#2) > 0.95 x P, (Lab_Gate#1) - | 1

~ 100

Yes

7.2.3 Maximum power degradation during type approval testing (Gate No. 2)

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

T
Prax(Lab_Gate#2) > 0.95 - P, (Lab_Gate#1) - (1 - W)

Yes

7.2.4 Electrical circuitry

Samples are not permitted to exhibit an open-
circuit during the tests

No open-circuit observed.

7.3 Visual defects

There is no visual evidence of a major defect.

Yes

7.4 Electrical safety

a)

The insulation test (MQT 03) requirements are
met after the tests

Yes
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Requirement + Test Result - Remark Verdict
b) The wet leakage current test (MQT 15) Yes P
requirements are met at the beginning and the
end of each sequence.
c) Specific requirements (IEC 61215-1-1) of the Yes P
individual tests are met.

Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
Module type: ODA590-39V-MH (BOM1)
Initial examinations -
MQT19.1 Initial stabilization.............cccoiii : | Performed by testing -

lab, see table 4.19.5

MQTO01/MSTO1 Visual iNSPection ... . | See table 4.1 & 10.2 P
MQTO06.1/MSTO02 | Performance at STC (Gate #1)........cc.ceccveeeennee . | See table 4.6 P
MQT03/MST16 Insulation test.........cccovviiiiic : | Seetable 4.3 & 10.13 P
MQT15/MST17 Wet leakage currenttest........ccccoooviiiiennnns . | See table 4.15 & 10.14 P
MQTO02/MSTO03 Maximum power determination..................cc...... . | See table 10.4 P
MST13 Continuity test for equipotential bonding ........... . | See table 10.11 P
MST11 Accessibility test..........cooviiiiiiii . | See table 10.9 P
Sample 1# -
MQTO04 Measurement of temperature coefficients ......... . | Seetable 4.4 -
MQTO7 Performance at low irradiance.............ccccooueee.e. . | See table 4.7 -
Sample 2# -
MQTO08 Outdoor exposure test ........ccccvevriireeeiiine e . | See table 4.8
MQT18.1/MST25 | Bypass diode thermal test ............ccoceeevviieeennee . | See table 4.18.1 P
Sample 3# -
MQTO09/MST22 Hot spot endurance test ........ccccovini, ;| Seetable 4.9
MQT18.2/MSTO7 | Bypass diode functionality test .......................... . | See table 4.18.2 P
Sample 4# -
MQT10/MST54 UV preconditioning test (15kWh/m?) ................. . | See table 4.10 P
MQT20 Cyclic (dynamic) mechanical load test .............. . | See table 4.20 P
MQT11/MST51 Thermal cycling test (50 cycles) .........ccceveennee . | See table 4.11 P
MQT12/MST52 Humidity freeze (10 cycles) .......ccccvvvvieevennnenn. . | See table 4.12 P
MQT14.1/MST42 | Retention of junction box on mounting surface .: | See table 4.14.2 P
MQT14.2/MST42 | Test of cord anchorage............ccccooceviiiiineenne | N/A N/A
MST12 Cut susceptibility test.........ccccoiiiiiii : | See table 10.10 P
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Sample 5# -
MQT10/MST54 UV preconditioning test (15kWh/m?) ................. . | See table 4.10 P
MQT20 Cyclic (dynamic) mechanical load test .............. . | See table 4.20 P
MQT11/MST51 Thermal cycling test (50 cycles) .......c.ccceeenneee . | See table 4.11 P
MQT12/MST52 Humidity freeze (10 cycles) ......cccoceveviveeeeininnenn. . | See table 4.12 P
Sample 6# -
MQT11/MST 51 Thermal cycling test (200 cycles) .........cccee....... . | See table 4.11
MST12 Cut susceptibility test ..., . | See table 10.10 P
Sample 7# -
MQT11/MST 51 Thermal cycling test (200 cycles) .........ccueeen..e. . | See table 4.11 P
Sample 8# -
MQT13/MST53 Damp heat test (1000h).........ccoooviiiiiiiiiinieene . | See table 4.13 P
MQT19.2 Final stabilization (method 1)..........ccccocovennennn | N/A N/A
MQT16/MST34 Static mechanical load test...........ccccccevivereennee . | See table 4.16 P
MQT22 Bending test (for flexible modules only) ........... | N/A N/A
MST12 Cut susceptibility test ..., . | See table 10.10 P
Sample 9% -
MQT13/MST53 Damp heat test (1000h).........cooovveviiiiiiennneen. . | See table 4.13 P
MQT19.2 Final stabilization (method 1).........ccoccvveiennnenn. | N/A N/A
MQT17 Hail test.....ooo e . | Seetable 4.17 P
Sample 10#, 11#, 12#, 13# -
MQT 21 Potential induced degradation test .................... ;| See table 4.21 P
MQT19.2 Final stabilization (method 3).........cccoccevennneen. | N/A N/A
Sample 14# -
MST21 Temperature test .........ccccooviiii e, : | See table 10.15
MST26 Reverse current overload test ... : | See table 10.20
Sample 15# -
MST14 Impulse voltage test.........cccccviiiiii ;| See table 10.12 P
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Sample 16# -
MST32 Module breakage test........cccccceeeviiiiiiieiieeeee, . | See table 10.21 P
Sample 17# -
MST37 Materials creep test ........ccoveeeveeiiiiiiiiieee e . | See table 10.26 P
Sample 18# -
MQT13/MST53 Damp heat test (200N).......cccceeviiieeiiiiieeiie, . | See table 10.30 P
MQT10/MST54 UV preconditioning test (front side, 60kWh/m?).: | See table 10.31 P
MQT12/MST52 Humidity freeze (1%t round, 10 cycles)............... . | See table 10.29 P
MQT10/MST54 UV preconditioning test (back side, 60kWh/m?) : | See table 10.31 P
MQT12/MST52 Humidity freeze (2" round, 10 cycles) .............. . | See table 10.29 P
MST12 Cut susceptibility test ... . | See table 10.10 P
Sample 19# -
MST55 Cold conditioning (15t round).........ccccveevivereennee. . | See table 10.32 P
MST56 Dry hot conditioning ..........ccccceeeiiiiiiiiieeee e, . | See table 10.33 P
MQT12/MST52 Humidity freeze (1%t round, 10 cycles) ............... . | See table 10.29 P
MST55 Cold conditioning (2" round)..........cccceeveveeinennne . | See table 10.32 P
MQT12/MST52 Humidity freeze (2" round, 10 cycles) .............. . | See table 10.29 P
MST12 Cut susceptibility test.........coccoeeiiii . | See table 10.10 P
Sample 20#, 21#, 22# -
MST23 Fire test ... . | See table 10.17 P
Sample 23# -
MST24 Ignitability test ... : | See table 10.18 P
Final examinations -
MQT06.1/MSTO02 | Performance at STC (Gate #2)...........cccceeeennee : | See table 4.6.1 P
MQT19.2 Final stabilization (method 2) N/A N/A
MQT19.2 Final stabilization (method 4) N/A N/A
MQTO06.1/MST02 | Performance at STC (after final stabilization, See table 4.6.1 P

Gate #2) .. :
MQTO03/MST16 Insulation test........cccviiiiii : | See table 4.3
MQT15/MST17 Wet leakage currenttest........ccccccevivieneninnenn. : | See table 4.15
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MST13 Continuity test for equipotential bonding ........... . | See table 10.11
MST11 Accessibility test..........ccooviiiiiiii . | See table 10.9 P
- 48-96h wait time - -
MQTO02/MSTO03 Maximum power determination...............c..cc...... . | See table 10.4
MQTO01/MSTO1 Visual iNSPection ... . | See table 10.2 P
MSTO05 Durability of markings ..........cccoovceveeiiiiiiiieeennn. : | N/A N/A
MST06 Sharp edge test.......ccovveieiieiiiiic e . | See table 10.7 P
MQT18.2/MSTQ7 | Bypass diode functionality test ..............c........... . | See table 10.19 P
MST33 Screw connections test..........cccvcviiieiiiniiiee : | N/A N/A
MST04 Insulation thickness test ...........ccccoooiiiiiinne : | See table 10.5 P
MST35 Peeltest. ..o : | N/A N/A
Module type: ODA620-39V-MH (BOM1 higher end)
Initial examination -
MQT19.1 Initial stabilization.............cccociiii : | Performed by testing -

lab, see table 4.19.5

MQTO01/MSTO1 Visual inSpection ..., . | See table 4.1 P
MQTO06.1/MST02 | Performance at STC (Gate #1).......c.coceevieenen. : | See table 4.6 P
MQT03/MST16 Insulation test........ccccoiiiiiiii : | See table 4.3 P
MQT15/MST17 Wet leakage currenttest..........cccceveviiieieninnenn, : | See table 4.15 P
MST13 Continuity test for equipotential bonding ........... | N/A N/A
MST11 Accessibility test.........ccoiiiii | N/A N/A
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Module type: ODA670-33V-MH (BOM2)
Initial examinations =
MQT19.1 Initial stabilization..............cccccoiiiiiii . | Performed by testing -

lab, see table 4.19.5

MQTO01/MSTO1 Visual iNSPection ... : | See table 4.1 & 10.2 P
MQTO06.1/MSTO02 | Performance at STC (Gate #1).......ccc.ceecvveeennee. . | See table 4.6 P
MQTO03/MST16 Insulation test.........ccooiiiiii : | See table 4.3 & 10.13 P
MQT15/MST17 Wet leakage currenttest........ccccoooviiiiennnns . | See table 4.15 & 10.14 P
MQTO02/MSTO03 Maximum power determination..................cc...... . | See table 10.4 P
MST13 Continuity test for equipotential bonding ........... . | See table 10.11 P
MST11 Accessibility test..........cooviiiiiiii . | See table 10.9 P
Sample 27# -
MQTO08 Outdoor exposure test ........cccvvevriiireeciiine e | N/A N/A
MQT18.1/MST25 | Bypass diode thermal test ............cccceeevviieeennnee . | See table 4.18.1 P
Sample 28# -
MQT09/MST22 Hot spot endurance test ........ccccoiinis . | See table 4.9
MQT18.2/MSTOQ7 | Bypass diode functionality test ..............c........... . | See table 4.18.2 P
Sample 29# -
MQT11/MST 51 Thermal cycling test (200 cycles) .........ccceeenneee. . | See table 4.11
MST12 Cut susceptibility test.........ccccciieiiiiie . | See table 10.10 P
Sample 30# -
MQT11/MST 51 Thermal cycling test (200 cycles) .........ccoveenneee. . | See table 4.11 P
Sample 31# -
MQT13/MST53 Damp heat test (1000h).........ccoovveviiiiiiennnenn. . | See table 4.13 P
MQT19.2 Final stabilization (method 1).........ccoccvveiinnnenn. | N/A N/A
MQT16/MST34 Static mechanical load test..............ccccccei. . | See table 4.16 P
MQT22 Bending test (for flexible modules only) ........... | N/A N/A
MST12 Cut susceptibility test.........ccccoiiiiiii : | See table 10.10 P
Sample 32# -
MQT13/MST53 Damp heat test (1000h).........coooveeiiiiieiiiinenn, : | Seetable 4.13 P
MQT19.2 Final stabilization (method 1).........cccocvveiinnnen. | N/A N/A
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MQT17 Hail test. ..o . | See table 4.17 P
Sample 33# -
MST21 Temperature test .......cccccoeevviiiieeie e, . | See table 10.15
MST26 Reverse current overload test .............cccoeeeeene . | See table 10.20 P
Sample 34# -
MST32 Module breakage test........cccccceeeviiiiiiieiieeeee, . | See table 10.21 P
Final examinations -
MQTO06.1/MST02 | Performance at STC (Gate #2)..........ccccevveenen. . | See table 4.6.1 P
MQT19.2 Final stabilization (method 2) N/A N/A
MQT19.2 Final stabilization (method 4) N/A N/A
MQTO06.1/MST02 | Performance at STC (after final stabilization, See table 4.6.1 P

Gate #2) .. :
MQT03/MST16 Insulation test........ccccoiiii : | See table 4.3 P
MQT15/MST17 Wet leakage currenttest..........ccccviviienennineen. : | See table 4.15 P
MST13 Continuity test for equipotential bonding ........... . | See table 10.11 P
MST11 Accessibility test..........ocoociiiiiii : | See table 10.9 P
- 48-96h wait time - -
MQTO02/MSTO03 Maximum power determination.......................... : | See table 10.4
MQTO01/MSTO1 Visual inSpection .........cccccoviiiiiiiiiii e, : | See table 10.2
MSTO05 Durability of markings .........ccccoceiivieeiiiieeeee | N/A N/A
MSTO06 Sharp edge test........cooviiiiiii : | See table 10.7 P
MQT18.2/MSTO7 | Bypass diode functionality test .......................... : | See table 10.19 P
MST33 Screw connections test..........cccceviiiiiineeeee | N/A N/A
MSTO04 Insulation thickness test ..........ccccccoiiiiiiiene | N/A N/A
MST35 Peeltest.......cccuiiiiiii | N/A N/A
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Module type: ODA700-33V-MH (BOM2 Higher end)
Initial examinations -
MQT19.1 Initial stabilization.............cccooiiii : | Performed by testing -
lab, see table 4.19.5
MQTO01/MSTO1 Visual iNSPection ... . | See table 4.1 P
MQTO06.1/MSTO02 | Performance at STC (Gate #1).......ccc.ceecvveeennee. . | See table 4.6 P
MQT03/MST16 Insulation test.........cccovviiiiic : | See table 4.3 P
MQT15/MST17 Wet leakage currenttest........ccccoooviiiiennnns . | See table 4.15 P
MST13 Continuity test for equipotential bonding ........... o | N/A N/A
MST11 Accessibility test..........cooviiiiiiii : | N/A N/A
Module type: ODA660-33V-MH (BOM3)
Initial examinations =
MQT19.1 Initial stabilization.............cccooiviinii : | Performed by testing -
lab, see table 4.19.5
MQTO01/MSTO1 Visual inSpection ...........cccovieeiiiiiiei i, : | Seetable 4.1 & 10.2 P
MQT06.1/MSTO02 | Performance at STC (Gate #1)........cccceecveeeenne : | See table 4.6 P
MQT03/MST16 Insulation test........ccccoiiii : | See table 4.3 & 10.13 P
MQT15/MST17 Wet leakage currenttest.........cccceeiiicnininen, : | See table 4.15 & 10.14 P
MQT02/MSTO03 Maximum power determination...............cccco...... ;| See table 10.4 P
MST13 Continuity test for equipotential bonding ........... ;| See table 10.11 P
MST11 Accessibility test.........ccooiiii : | See table 10.9 P
Sample 3-1# -
MQTO04 Measurement of temperature coefficients ......... . | See table 4.4 -
MQTO7 Performance at low irradiance............cccccooueee.. : | See table 4.7 -
Sample 3-2# -
MQTO08 Outdoor exposure test .........ccccceevvieeiniieee e : | See table 4.8
MQT18.1/MST25 | Bypass diode thermal test .............ccceevvieeenne ;| See table 4.18.1
Sample 3-3# -
MQTO09/MST22 Hot spot endurance test .........ccocceeeiiiinnnnnnenn. ;| See table 4.9
MQT18.2/MSTQ7 | Bypass diode functionality test .......................... : | See table 4.18.2
Sample 3-4# -
MQT10/MST54 UV preconditioning test (15kWh/m?) ................. : | See table 4.10 P
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MQT20 Cyclic (dynamic) mechanical load test .............. . | See table 4.20 P
MQT11/MST51 Thermal cycling test (50 cycles) .......c.ccceeennnee . | See table 4.11 P
MQT12/MST52 Humidity freeze (10 cycles) ......occovvevvieereiinnenn. . | See table 4.12 P
MQT14.1/MST42 | Retention of junction box on mounting surface .: | See table 4.14.2 P
MQT14.2/MST42 | Test of cord anchorage...........ccccoeceeeviiieeeenee | N/A N/A
MST12 Cut susceptibility test.........cccooveiiiiiiiiee e . | See table 10.10 P
Sample 3-5# -
MQT10/MST54 UV preconditioning test (15kWh/m?) ................. . | See table 4.10 P
MQT20 Cyclic (dynamic) mechanical load test .............. . | See table 4.20 P
MQT11/MST51 Thermal cycling test (50 cycles) .......ccccccevenneee. . | See table 4.11 P
MQT12/MST52 Humidity freeze (10 cycles) ......cccevverierenneennn . | See table 4.12 P
Sample 3-6# -
MQT11/MST 51 Thermal cycling test (200 cycles) .........ccceeeen..e. . | See table 4.11
MST12 Cut susceptibility test ..., . | See table 10.10
Sample 3-7# -
MQT11/MST 51 Thermal cycling test (200 cycles) .........ccceeen...e. . | See table 4.11 P
Sample 3-8# -
MQT13/MST53 Damp heat test (1000h).........ccoovieviiiiiienineen, . | Seetable 4.13 P
MQT19.2 Final stabilization (method 1).........ccoccvveiennnenn. | N/A N/A
MQT16/MST34 Static mechanical load test.............ccccoceiiii. . | See table 4.16 P
MQT22 Bending test (for flexible modules only) ........... | N/A N/A
MST12 Cut susceptibility test..........cccociiiiiiiie : | See table 10.10 P
Sample 3-9# -
MQT13/MST53 Damp heat test (1000h).........coooiieiiiiiiieiinenn. : | See table 4.13 P
MQT19.2 Final stabilization (method 1).........cccoooiiennnen. | N/A N/A
MQT17 Hail teSt ... . | See table 4.17 P
Sample 3-10#, 3-11#, 3-12#, 3-13# -
MQT 21 Potential induced degradation test .................... ;| See table 4.21 P
MQT19.2 Final stabilization (method 3).........ccccccevrnnnenn. | N/A N/A
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Sample 3-14# -
MST21 Temperature test .......cccccoeevviiiieeie e, . | See table 10.15
MST26 Reverse current overload test ..........ccccceevnneen. ;| See table 10.20
Sample 3-15# -
MST14 Impulse voltage test........cccccoeevviiiiiiieee e, . | See table 10.12 P
Sample 3-16# -
MST32 Module breakage test........cccccceeeviiiiiiieiieeeee, . | See table 10.21 P
Sample 3-17# -
MST37 Materials creep test .........coceeeeiiiiiiiiiiiee . | See table 10.26 P
Sample 3-18# -
MQT13/MST53 Damp heat test (200h) .........cccvviiiiiiiiiieieee . | See table 10.30 P
MQT10/MST54 UV preconditioning test (front side, 60kWh/m?).: | See table 10.31 P
MQT12/MST52 Humidity freeze (1%t round, 10 cycles) ............... . | See table 10.29 P
MQT10/MST54 UV preconditioning test (back side, 60kWh/m?) : | See table 10.31 P
MQT12/MST52 Humidity freeze (2" round, 10 cycles) .............. . | See table 10.29 P
MST12 Cut susceptibility test.........coccoeeiiii . | See table 10.10 P
Sample 3-19% -
MST55 Cold conditioning (15t round).........ccccveevivereenee . | See table 10.32 P
MST56 Dry hot conditioning .............cceeiiiiiiiiiieeeeeee . | See table 10.33 P
MQT12/MST52 Humidity freeze (1%t round, 10 cycles) ............... . | See table 10.29 P
MST55 Cold conditioning (2" round)..........ccvevvereeeneenne. ;| See table 10.32 P
MQT12/MST52 Humidity freeze (2" round, 10 cycles) .............. ;| See table 10.29 P
MST12 Cut susceptibility test..........cccoceiiiiii : | See table 10.10 P
Sample 3-20#, 3-21#, 3-22# -
MST23 Fire test ... : | See table 10.17 P
Sample 3-23# -
MST24 Ignitability test ... : | See table 10.18 P
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Final examinations -
MQT06.1/MSTO02 | Performance at STC (Gate #2)............ccceeeennee . | See table 4.6.1 P
MQT19.2 Final stabilization (method 2) N/A N/A
MQT19.2 Final stabilization (method 4) N/A N/A
MQTO06.1/MST02 | Performance at STC (after final stabilization, See table 4.6.1 P

Gate #2) .. :

MQTO03/MST16 Insulation test.........ooiiiiii : | See table 4.3 P

MQT15/MST17 Wet leakage currenttest..........ccceiviieninninen, : | See table 4.15 P

MST13 Continuity test for equipotential bonding ........... : | See table 10.11 P

MST11 Accessibility test..........oocoociiiiii : | See table 10.9 P

- 48-96h wait time - -

MQTO02/MSTO03 Maximum power determination.......................... : | See table 10.4

MQTO01/MSTO1 Visual inSpection .........cccccovviieiiiiiiei i, : | See table 10.2

MSTO05 Durability of markings .........ccccoceeiivieiiiniieeeee | N/A N/A

MSTO6 Sharp edge test.......ocoviiiiiii : | See table 10.7 P

MQT18.2/MSTO7 | Bypass diode functionality test .......................... : | See table 10.19 P

MST33 Screw connections test.........cccccvviiiine e | N/A N/A

MSTO04 Insulation thickness test ...........cccccvieiiiine : | See table 10.5 P

MST35 Peeltest ..o | N/A N/A

Module type: ODA645-33V-MH (BOM3 lower end)

Initial examination -

MQT19.1 Initial stabilization.............cccociiii . | Performed by testing -
lab, see table 4.19.5

MQTO01/MSTO1 Visual iINSpection ..o : See table 4.1 P

MQT06.1/MSTO02 | Performance at STC (Gate #1).........cccoecvveeennne : | See table 4.6 P

MQTO03/MST16 Insulation test........cccceiviiiii : | Seetable 4.3 P

MQT15/MST17 Wet leakage currenttest..........cccceviviieieninnenn, : | See table 4.15 P

MST13 Continuity test for equipotential bonding ........... | N/A N/A

MST11 Accessibility test.........ccoiiii | N/A N/A

Module type: ODA670-33V-MH (BOMS3 higher end)

Initial examination -

MQT19.1 Initial stabilization.............cccoccii s : | Performed by testing -
lab, see table 4.19.5

MQTO01/MSTO1 Visual inSpection .........cccccovveeiiiiiiee e, : | See table 4.1

MQT06.1/MSTO02 | Performance at STC (Gate #1)........cccceecveeeennee : | See table 4.6

MQT03/MST16 Insulation test........cccviiiiii : | See table 4.3
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Clause Requirement + Test Result - Remark Verdict
MQT15/MST17 Wet leakage currenttest........cccccooiiiiiennns . | See table 4.15 P
MST13 Continuity test for equipotential bonding ........... | N/A N/A
MST11 Accessibility test..........ccoriiiii | N/A N/A
Module type: ODA660-33V-MH (BOM4)

Initial examinations -
MQT19.1 Initial stabilization.............cccoiii : | Performed by testing -

lab, see table 4.19.5
MQTO01/MSTO1 Visual inSpection ...........ccccieeieeiiiieeee e, : | See table 4.1 & 10.2 P
MQT06.1/MSTO02 | Performance at STC (Gate #1).........c.ceecveeeenne : | See table 4.6 P
MQT03/MST16 Insulation test........coiiiiiii : | See table 4.3 & 10.13 P
MQT15/MST17 Wet leakage currenttest..........ccccceiviienenineen. : | See table 4.15 & 10.14 P
MQT02/MSTO03 Maximum power determination...............cccco...... ;| See table 10.4 P
MST13 Continuity test for equipotential bonding ........... ;| See table 10.11 P
MST11 Accessibility test..........ocoociiiii : | See table 10.9 P
Sample 4-2# -
MQT13/MST53 Damp heat test (1000h).........coovieeiiiiiiiiininenn. | N/A N/A
MQT19.2 Final stabilization (method 1).........cccooiiinnnen. | N/A N/A
MQT16/MST34 Static mechanical load test............cccceovieeenne : | See table 4.16 P
MQT22 Bending test (for flexible modules only) ........... | N/A N/A
MST12 Cut susceptibility test.......cccoocvvveiiiiiee . | See table 10.10 P
Sample 4-3# -
MST32 Module breakage test ..........cccccoviiiiiiiiiiiinns ;| See table 10.21 P
Final examinations -
MQT06.1/MSTO02 | Performance at STC (Gate #2)...........cccceeeennee : | See table 4.6.1 P
MQT19.2 Final stabilization (method 2) N/A N/A
MQT19.2 Final stabilization (method 4) N/A N/A
MQTO06.1/MST02 | Performance at STC (after final stabilization, See table 4.6.1 P
Gate #2) .. :

MQT03/MST16 Insulation test........ccviiiiii : | See table 4.3 P
MQT15/MST17 Wet leakage currenttest........c.ccccvivicneniinenn. : | See table 4.15 P
MST13 Continuity test for equipotential bonding ........... ;| See table 10.11 P
MST11 Accessibility test.........ccooviii : | See table 10.9 P
- 48-96h wait time - -
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Clause Requirement + Test Result - Remark Verdict
MQTO02/MSTO03 Maximum power determination...............cc.cc...... . | See table 10.4 P
MQTO01/MSTO1 Visual iNSPection ... . | See table 10.2 P
MSTO05 Durability of markings ..........cccococeveeiviiciineeeenn. : | N/A N/A
MST06 Sharp edge test.......ccovveieiieiiiiic e . | See table 10.7 P
MQT18.2/MSTQ7 | Bypass diode functionality test ..............c........... . | See table 10.19 P
MST33 Screw connections test..........ccccoceviiiiiiiiniieene : | N/A N/A
MST04 Insulation thickness test ...........ccccooiiiiiiiieenn : | N/A N/A
MST35 Peeltest ... : | N/A N/A
Module type: ODA590-36V-MH (BOMS5)

Initial examination -
MQT19.1 Initial stabilization..............ccoccocs : Performed by testing -
lab, see table 4.19.5
MQTO01/MSTO1 Visual iINSpection ..., . | See table 4.1 P
MQTO06.1/MST02 | Performance at STC (Gate #1).......ccccoceevveenen. . | See table 4.6 P
MQT03/MST16 Insulation test........ccccoiiiiiiii : | See table 4.3 P
MQT15/MST17 Wet leakage currenttest.......cc.ccoooiiiiinnn, . | See table 4.15 P
MST13 Continuity test for equipotential bonding ........... : | N/A N/A
MST11 Accessibility test..........cooviiiiiiii : | N/A N/A
Module type: ODA555-36V-MHB (BOM®6)
Initial examinations -
MQT19.1 Initial stabilization.............cccooiiiiii : | Performed by testing -
lab, see table 4.19.5
MQTO01/MSTO1 Visual inSpection .........cccccoviiiiiiiiiiee e, : | Seetable 4.1 & 10.2 P
MQT06.1/MSTO02 | Performance at STC (Gate #1)........cc.ceecveeeenee : | See table 4.6 P
MQT03/MST16 Insulation test........ccoiiiii : | See table 4.3 & 10.13 P
MQT15/MST17 Wet leakage currenttest..........ccccceiviieninnineen. : | See table 4.15 & 10.14 P
MQT02/MSTO03 Maximum power determination...............cccc....... : | See table 10.4 P
MST13 Continuity test for equipotential bonding ........... ;| See table 10.11 P
MST11 Accessibility test.........ccooiiii : | See table 10.9 P
Sample 6-1# -
MST21 Temperature test .........ccccoviiiiiiiee, : | See table 10.15
MST26 Reverse current overload test ...........ccccceeeeene ;| See table 10.20
Final examinations -
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Clause Requirement + Test Result - Remark Verdict
MQTO06.1/MSTO02 | Performance at STC (Gate #2)..........cccevveennen. | N/A N/A
MQT19.2 Final stabilization (method 2) N/A N/A
MQT19.2 Final stabilization (method 4) N/A N/A
MQTO06.1/MST02 | Performance at STC (after final stabilization, N/A N/A

Gate #H2) . :

MQTO03/MST16 Insulation test.........ooiiiiii : | See table 4.3 P
MQT15/MST17 Wet leakage currenttest..........cccceviiiieninninen, : | See table 4.15 P
MST13 Continuity test for equipotential bonding ........... | N/A N/A
MST11 Accessibility test..........ocoooiiii | N/A N/A
- 48-96h wait time - -
MQT02/MSTO03 Maximum power determination...............cccco...... ;| See table 10.4 P
MQTO01/MSTO1 Visual inSpection .........cccccovviieiiiiiiei i, | N/A N/A
MSTO05 Durability of markings .........ccccoceeiivieiiiniieeeee | N/A N/A
MSTO6 Sharp edge test.......ocoviiiiiii | N/A N/A
MQT18.2/MSTO7 | Bypass diode functionality test .......................... | N/A N/A
MST33 Screw connections test.........cccccvviiiine e | N/A N/A
MSTO04 Insulation thickness test ...........cccccvieiiiine | N/A N/A
MST35 Peeltest ..o | N/A N/A
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IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test

Result - Remark

Verdict

Test results of IEC 61215-1 / EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC

61215-2

Module type: ODA590-39V-MH (BOM1)

4.1 Visual inspection (initial) - MQT01/MSTO01

Test date [MM/DD/YYYY]...ccccoeeveeeneens 1 09/25/2022 -

Sample # Nature and position of initial findings - comments or attach photos -
1 No visual defects P
2 No visual defects P
3 No visual defects P
4 No visual defects P
5 No visual defects P
6 No visual defects P
7 No visual defects P
8 No visual defects P
9 No visual defects P
10 No visual defects P
11 No visual defects P
12 No visual defects P
13 No visual defects P

Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
4.19.4 Initial stabilization - MQT19.1 =
Sample #.......oocevvveeeeeeeeecceeeeee e |1 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin) /| Stable?

irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 590.8 - -
1(P2) 5.0 >500 N/A N/A 589.9 - -
2(P3) 5.0 >500 N/A N/A 589.3 0.13 Yes
Sample#.....ccoovveiiiiieen |2 -
Light exposure method..............c.c....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 592.5 - -
1(P2) 5.0 >500 N/A N/A 591.8 - -
2(P3) 5.0 >500 N/A N/A 590.6 0.16 Yes
Sample #....ccoveiii 3 -
Light exposure method.........................: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [Wim?] [*C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 587.8 - -
1(P2) 5.0 >500 N/A N/A 587.6 - -
2(P3) 5.0 >500 N/A N/A 585.9 0.16 Yes
Sample #....ccoveii 4 -
Light exposure method...............c..........: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 589.6 - -
1(P2) 5.0 >500 N/A N/A 588.4 - -
2(P3) 5.0 >500 N/A N/A 587.2 0.20 Yes
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IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
Sample #.......ccoovvveveeeeiiiiieeeee el | D -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin)/ | Stable?

irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 590.8 - -
1(P2) 5.0 >500 N/A N/A 590.3 - -
2(P3) 5.0 >500 N/A N/A 589.7 0.09 Yes
Sample#.....ccoooveeiiiiiiiiiieeeeeee . | B -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 591.4 - -
1(P2) 5.0 >500 N/A N/A 590.3 - -
2(P3) 5.0 >500 N/A N/A 589.7 0.14 No
Sample #....ccoveii ] 7 -
Light exposure method.........................: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 593.1 - -
1(P2) 5.0 >500 N/A N/A 591.9 - -
2(P3) 5.0 >500 N/A N/A 591.2 0.16 Yes
Sample #....ccoveii 8 -
Light exposure method...............c..........: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 587.2 - -
1(P2) 5.0 >500 N/A N/A 586.1 - -
2(P3) 5.0 >500 N/A N/A 584.9 0.20 Yes
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Clause Requirement + Test Result - Remark Verdict
Sample #......occcvveveveeeeeeiieeeee s |9 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin)/ | Stable?

irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 592.0 - -
1(P2) 5.0 >500 N/A N/A 591.5 - -
2(P3) 5.0 >500 N/A N/A 590.0 0.17 Yes
Sample#.....ccoooveeeeeiiiiieeeeeeeveeceens |10 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 590.2 - -
1(P2) 5.0 >500 N/A N/A 589.7 - -
2(P3) 5.0 >500 N/A N/A 588.8 0.12 Yes
Sample #....ccoveii ] 11 -
Light exposure method.........................: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 590.2 - -
1(P2) 5.0 >500 N/A N/A 589.1 - -
2(P3) 5.0 >500 N/A N/A 587.6 0.22 Yes
Sample #....ccoveii 12 -
Light exposure method...............c..........: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 590.2 - -
1(P2) 5.0 >500 N/A N/A 589.6 - -
2(P3) 5.0 >500 N/A N/A 588.5 0.14 Yes
PV-T-125 TRF 61215 61730 Page 57 of 370 Version 1.2



File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause

Requirement + Test Result - Remark Verdict
Sample #.......cccevvveeeeeeiieiciiieeeee e |13 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin)/ | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] W/m?] [°C] [Q] W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 589.0 - -
1(P2) 5.0 >500 N/A N/A 588.4 - -
2(P3) 5.0 >500 N/A N/A 586.7 0.20 Yes

Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY].....ccocceveeeeet | 09/27/2022 -
Testmethod .........cccceeveeveeveeveeeeneneeees | X Simulator / [] Natural sunlight -
Irradiance [W/m?]...........cccoceeeevcvveeeennnn.:. | 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
£ [%]. e |3 -
Calculated P, (lab) lower limit for each 559.2 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 576.5 )
average of samples [W].......ccocevvenenst
t2 %] e |3 -
Calculated Vyc(lab) upper limit for each 55.57 )
individual sample [V]......cccooovininnnnndt
t3 %] e |3 -
Calculated Ig¢(lab) upper limit for each 13.93 _
individual sample [A]....cccccvvvieeeicieeenn
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

1 54.70 45.33 13.75 13.00 589.3 78.33 P
2 54.67 45.64 13.82 12.94 590.6 78.15 P
3 54.43 44 .97 13.77 13.03 585.9 78.20 P
4 54.40 44.96 13.85 13.06 587.2 77.92 P
5 54.65 45.47 13.88 12.97 589.7 77.75 P
6 54.67 45.47 13.75 12.97 589.7 78.47 P
7 54.53 45.62 13.83 12.96 591.2 78.41 P
8 54.48 44.75 13.73 13.07 584.9 78.18 P
9 54.54 45.60 13.86 12.94 590.0 78.05 P
10 54.87 45.40 13.76 12.97 588.8 77.99 P
11 54.77 45.37 13.73 12.95 587.6 78.14 P
12 54.76 45.03 13.79 13.07 588.5 77.96 P
13 54.78 44.89 13.72 13.07 586.7 78.05 P
Average - - - - 588.5 - P

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

and lab measurement uncertainty.
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T4V NORD
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IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY].....ccocceveeeeet | 09/27/2022 -
Test voltage applied [V]........ccccceeeeeneeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

1 14.3 >1000 No P
2 14.3 >1000 No P
3 14.3 >1000 No P
4 14.3 >1000 No P
5 14.3 >1000 No P
6 14.3 >1000 No P
7 14.3 >1000 No P
8 14.3 >1000 No P
9 14.3 >1000 No P
10 14.3 >1000 No P
11 14.3 >1000 No P
12 14.3 >1000 No P
13 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 09/27/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2286 -
Solution temperature [°C]/ 2242 .......... |21.2 -
Sample # Required [MQ] Measured [MQ] -

1 14.3 >1000 P
2 14.3 >1000 P
3 14.3 >1000 P
4 14.3 >1000 P
5 14.3 >1000 P
6 14.3 >1000 P
7 14.3 >1000 P
8 14.3 >1000 P
9 14.3 >1000 P
10 14.3 >1000 P
11 14.3 >1000 P
12 14.3 >1000 P
13 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict

4.4 Measurement of temperature coefficients - MQT04 -

Test date [MM/DD/YYYY]......ccccoeeeeet [10/11/2022 -

Ambient temperature [°C] / high - low...: [24.9-24.8 -

Module temperature [°C] / high - low....: |60.1-25.2 -

Irradiance [W/m?] / high - low................. | 1000 - 999.5 -
Sample # a [%/°C] B [%/°C] 0 [%/°C] -
1 0.050 -0.286 -0.327 -

Supplementary information: N/A
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IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.7 Performance at low irradiance - MQT07 =
Test date [MM/DD/YYYY].....cccccevneenet [ 09/28/2022 -
Test method ...........cccceeveveeeveeverenennnn.s | ] Directly measured

X] Data corrected to a 25°C cell temperature and 200 -
W/m? irradiance
Irradiance [W/m?]...........cccooeeevciveeeeenn:. | 200 -
Ambient temperature [°C]....................... [25.0 -
Module temperature [°C]...........ccceeee....s | 25.0 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
1 51.53 43.07 2.81 2.69 115.9 80.01 -
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
4.8 Outdoor exposure test - MQT08 -
Sample #......ooocveeeeeeeeeeeee el | 2 -
Test date [MM/DD/YYYY]......ccceveeeeeet 1 10/02/2022 - 10/22/2022 -
Total irradiation dosage [kWh/m?2]......;: [60.0 -
Supplementary information: N/A
4.1 Visual inspection (after outdoor exposure test) - MQT01/MST01 -
Test date [MM/DD/YYYY].....ccocceveenet [ 10/22/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

2 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after outdoor exposure test) - MQT02/MST03 -
Test date [MM/DD/YYYY]....ccccoceveneeet [ 10/22/2022 -
Ambient temperature [°C]...........c.........0 Corrected to 25.0 -
Irradiance [W/m?]........cccoevveeeiiiineeenn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

2 54.67 45.50 13.71 12.89 586.5 78.25 -
Supplementary information: N/A
4.15 Wet leakage current test (after outdoor exposure test) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiivieeens 10/22/2022 -
Test voltage applied [V]......ccccceeeeriiit 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2023 -
Solution temperature [°C]/ 22£2 .......... |23.5 -
Sample # Required [MQ] Measured [MQ] -

2 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict
4.18.1 Bypass diode thermal test - MQT18.1/MST25 =
Sample #......ooocveeeeeeeeeeeee el | 2 -
Test date [MM/DD/YYYY].....ccccceeeveeees | 10/27/2022 -
Module temperature [°C] .........ccccceeeeeeeas |75 -
Number of diodes in junction box .......... |3 -
Diode manufacturer............................... | Zhejiang Renhe Photovoltaic Technology Co., Ltd. -
Diode type designation.......................... |RMK4555D -
Max. permissible junction temperature 200 (according to datasheet) )
ijax [OC]

Step 1, determination of Vp versus Tj characteristic -
Diode #....vvveeeeeeeeieeeee e | 1 -
Temperature [°Cl......ccccoveevvcieeeecieeee 302°C 50 £ 2°C 70+ 2°C 90 +2°C -
?nCw]blent temperature of the junction bo>.< 30 50 70 90 _
Pulsed current [A] ....ccoeeveveeeeviiieeeenn 13.82 13.82 13.82 13.82 -
Voltage drop [V] ...ccooeeevviiiieeiiieee e 0.2295 0.2122 0.1913 0.1892 -
Vb versus Tj characteristic.................... Vb=0.2481-7.09*10T,

Diode #.....vveeeeeeeeee el |2 -
Temperature [°Cl......ccccoveeiviieeeecieeee 30+2°C 50 £ 2°C 70+ 2°C 90 +2°C -
?g}blent temperature of the junction bo>.< 30 50 70 90 )
Pulsed current [A] ......ccovveeiiiiiiiiieenend 13.82 13.82 13.82 13.82 -
Voltage drop [V] ..cccvvveeveiiiiiiiiieeeeld 0.4893 0.4703 0.4315 0.4105 -
Vb versus Tj characteristic....................: Vb=0.5329-1.38*10-3T,

Diode # ..ol | 3 -
Temperature [°Cl......cooooviiiiieiied 30+2°C 50 + 2°C 70+ 2°C 90 +2°C -
?g}blent temperature of the junction b0).< 30 50 70 90 )
Pulsed current [A] .......covveiiiiiiiiiieeennd 13.82 13.82 13.82 13.82 -
Voltage drop [V] ...ccoeeeiiiiiiiiiiiceee 0.4798 0.4568 0.4358 0.4235 -
Vp versus Tj characteristic....................: Vb=0.5059-9.49*10-4T,

Step 2, bypass diode thermal test -
Diode #.....ovveieieee e 1 3 -
Current flow applied [A] .....ccccevvienent 13.82 13.82 -
Voltage drop [V] after Th..........cc...cceeit 0.1695 0.3545 0.3730 -
C'alculoated max. junction temperature . 110.9 140.0 )
Tjcalc [ C] ................................................
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Clause Requirement + Test Result - Remark Verdict
Tjcalc < Tjmax? eeeeeeeeeeeeniieeeeenieeeeenieeeeenn’ Yes Yes N/A P
Current flow (1.25 x Isc) [A]......cccuvveenn: 17.28 17.28 17.28 -
Bypass diode remains functional?.......: Yes Yes N/A P
Supplementary information: N/A
4.1 Visual inspection (after bypass diode thermal test) - MQT01/MST01 -
Test date [MM/DD/YYYY].....ccccceveeneet [ 10/27/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

2 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after bypass diode thermal test) - MQT02/MSTO03 -
Test date [MM/DD/YYYY]....ccccoceveeeeet [ 10/27/2022 -
Ambient temperature [°C]...................... | Corrected to 25.0 -
Irradiance [W/m?]....................c.............. | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

2 54.62 45.53 13.74 12.88 586.5 78.14 -
Supplementary information: N/A
4.3 Insulation test (after bypass diode thermal test) - MQT03/MST16 -
Test date [MM/DD/YYYY]....ccccoeveeeeet [ 10/27/2022 -
Test voltage applied [V].........cccceeeeeee.t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

2 14.3 >1000 No P
Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2.
4.15 Wet leakage current test (after bypass diode thermal test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccoceveeeveeens | 10/27/2022 -
Test voltage applied [V].............eecueeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: | 1907 -
Solution temperature [°C] / 222 .........: |22.5 -

Sample # Required [MQ]

Measured [MQ]

2 14.3

>1000

P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause

Requirement + Test Result - Remark Verdict
4.18.2 Bypass diode functionality test (after bypass diode thermal test) - MQT18.2/MSTO07 -
Sample #......oooeviiieieeee e 2 -
Test date [MM/DD/YYYY]....cccoeveennnee 10/27/2022 -
[] Method A -
Ambient temperature [°C].................. N/A -
Current flow applied [A] ...cccoeevvnnnnneen. N/A -
VFMrated [V] ......................................... N/A -
N X VEMrated [V] ................................... N/A =
Measured VFM [V]....cococceveeeiiininnen. N/A N/A
X Method B -
Diode # IV curve after shading
1 N
& \ T
\=". """
\ .
2 i P
) \ -
\
\
3 5 - P
"':.';,‘ .:.‘f: 1
f \ -
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Supplementary information: N/A

PV-T-125 TRF 61215 61730

Page 67 of 370

Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.9 Hot-spot endurance test - MQT09/MST22 -
Sample #......ococvvveeeeeecieeee el |3 -
Test date [MM/DD/YYYY]/ start- end..: |10/07/2022 - 10/07/2022 -
Cell interconnection circuit.................... |[1S/X SPS/[]PS -
Irradiance during each cycle [W/m?]...... | 1000 -
Test duration for each cycle [hour] ......: |1 -
Module temperature at thermal 57.9 )
equilibrium in each cycle [°C] ...............

Maximum measured cell temperature of |A22: 135.6
cell with lowest shunt resistance -
adjacent to the edge [°C].......cccocveeet
Shading rate of cell with lowest shunt A22: 50 _
resistance [%] ...ccooeeviieiiiid
Maximum measured cell temperature of |C13: 128.2
other 2 cells with lowest shunt D17: 163.0 -
resistance[°Cl ......cccvvieiiiniineieeed
Shading rate of the other 2 cells with C13:50
lowest shunt resistance [%].................. |D17: 55 ;
Maximum measured cell temperature of |A1:121.3 )
cell with highest shunt resistance [°C].:
Shading rate of cell with highest shunt  |A1: 35 _
resistance [%] ....coooevieeiiie e
Supplementary information: Position of solar cells (front side view):
1 2 3 4 5 22 23 24 26
A
B
C Junction box
D
E
F
4.1 Visual inspection (after hot-spot endurance test) - MQT01/MST01 -
Test date [MM/DD/YYYY]......cccceveeeeet [ 10/07/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
3 No visual defects P
Supplementary information: N/A
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4.2 Maximum power determination (after hot-spot endurance test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..oooiiiviienea 10/08/2022 -
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # | voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3 54.42 44.92 13.72 12.98 583.0 78.09 -
Supplementary information: N/A
4.3 Insulation test (after hot-spot endurance test) - MQT03/MST16 -
Test date [MM/DD/YYYY].......cccceeuveeees | 10/08/2022 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3 14.3 >1000 P
Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2.
4.15 Wet leakage current test (after hot-spot endurance test) - MQT15/MST17 -
Test date [MM/DD/YYYY].......ccceeeuveeeet | 10/08/2022 -
Test voltage applied [V].............cceeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2724 -
Solution temperature [°C] / 222 .........: |21.5 -
Sample # Required [MQ] Measured [MQ] -

3 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m?2. Area of the module is

2.80m?2.
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Clause Requirement + Test Result - Remark Verdict
4.18.2 Bypass diode functionality test (after hot-spot endurance test) - MQT18.2/MSTO07 -
Sample #.....ooovceieieeeeee e 3 -
Test date [MM/DD/YYYY]..........ceveee....s | 10/08/2022 -
[] Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
VFMrated [V] ............................................. N/A -
N X VEMrated [V] ....................................... N/A =
Measured VFM [V]....cocooeeiiiviiiiieeenell N/A N/A
X Method B -

Diode # IV curve after shading the string
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Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
4.10 UV preconditioning test - MQT10 & MST54 =
Sample#......cccevveeeeeiieciiieeeeeeeeeeeeens. |4, 5 -
Test date [MM/DD/YYYY]/ start - end..: |10/04/2022 - 10/08/2022 -
Module temperature [°C] / high - low ....: |[59.9 - 57.3 -
UV irradiance (280-400nm) [W/m?]........ |159.6 -
Ratio of UV irradiance (280-320nm) (%) |8.1 )
Total dosage of UV irradiation (280- 15.0 _
400nm) [KWh/m?]......coooiiiireeeeed
Module operation condition .................. |[X] Short circuited / [_] Open-circuited -
Supplementary information: N/A
4.1 Visual inspection (after UV preconditioning test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveveees | 10/09/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

4 No visual defects
5 No visual defects
Supplementary information: N/A
4.2 Maximum power determination (after UV preconditioning test) - MQT02/MST03 -
Test date [MM/DD/YYYY]......ccccevevenet | 10/09/2022 -
Ambient temperature [°C]...................... |Corrected to 25.0 -
Irradiance [W/m?]...............cccceeveennee s | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] 5
4 54.15 44.70 13.81 13.06 583.7 78.07 -
5 54.37 45.04 13.91 12.98 584.7 77.30 -
Supplementary information: N/A
4.3 Insulation test (after UV preconditioning test) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceveveeet | 10/09/2022 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
4 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after UV preconditioning test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveveenet [ 10/09/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2172 -
Solution temperature [°C]/ 2212 .......... |22.8 -
Sample # Required [MQ] Measured [MQ] -

4 14.3 >1000 P
5 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict
4.20 Cyclic (dynamic) mechanical load test - MQT20 =
Sample#......cccevveeeeeiieciiieeeeeeeeeeeeens. |4, 5 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 10/10/2022 -
Mechanical load change rate ................. |5 cycle(s) per minute -
Mounting method .................................. | Clamps (6 points) -
Load applied t0......ccceeeeeeiiild Downward Upward -
Mechanical load [Pa].......c.cccoeveicicinnnna 1000 1000 -
Total cyCles ..o 1000 -
Sample # Intermittent open-circuit? -

4 No
5 No P
Supplementary information: N/A
4.1 Visual inspection (after cyclic (dynamic) mechanical load test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 10/10/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
4 No visual defects
5 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after cyclic (dynamic) mechanical load test) - _
MQT02/MST03
Test date [MM/DD/YYYY]......cccceeeeeeees | 10/10/2022 -
Ambient temperature [°C]...................... |Corrected to 25.0 -
Irradiance [W/m?]..............cccceeveenneenn s | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
4 54.07 44.61 13.81 13.03 581.3 77.84 -
5 54.23 45.17 13.88 12.97 585.8 77.83 -
Supplementary information: N/A
4.3 Insulation test (after cyclic (dynamic) mechanical load test) - MQT03/MST16 -
Test date [MM/DD/YYYY].....ccccceeeeeeeees | 10/10/2022 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
4 14.3 >1000 No P
5 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after cyclic (dynamic) mechanical load test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 10/10/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2356 -
Solution temperature [°C] /2212 .......... |20.5 -
Sample # Required [MQ] Measured [MQ] -

4 14.3 >1000 P
5 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict
4.11 Thermal cycling 50 test - MQT11 & MST51 =
Test date [MM/DD/YYYY]/ start- end..: |10/14/2022 - 10/22/2022 -
Total cycles .......coevveevevvvveveeieeeeeeeeeeneennnns |50 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 13.85 during the heat up stage from -40°C to 80°C i

0.05 during others
Sample # Open circuits? -
4 No
5 No P
Supplementary information: A single 5N weight has been attached to the junction box.
4.1 Visual inspection (after thermal cycling 50 test) - MQT01/MST01 -
Test date [MM/DD/YYYY]..oooiivieend 10/22/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
4 No visual defects
5 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after thermal cycling 50 test) - MQT02/MSTO03 -
Test date [MM/DD/YYYY]..cooviiviieend 10/22/2022 -
Ambient temperature [°C]...........c.........: Corrected to 25.0 -
Irradiance [W/m?]........ccooovieeeiiiineeenn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
4 54.09 44.66 13.69 12.98 579.7 78.28 -
5 54.43 45.11 13.90 12.98 585.5 77.39 -
Supplementary information: N/A
4.3 Insulation test (after thermal cycling 50 test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..oooviivieeena 10/22/2022 -
Test voltage applied [V]......ccccceeeeriiiit 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
4 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m?2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after thermal cycling 50 test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccoceveneet [ 10/22/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2262 -
Solution temperature [°C]/ 2212 .......... |22.7 -
Sample # Required [MQ] Measured [MQ] -

4 14.3 >1000 P
5 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict
4.12 Humidity freeze 10 test - MQT12 & MST52 =
Test date [MM/DD/YYYY]/ start - end..: |10/26/2022 - 11/05/2022 -
Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] .....ccccocceveeeeevcnvneeeee.:. | 0.05 -
Sample # Open circuits? -

4 No
5 No P
Supplementary information: N/A
4.1 Visual inspection (after humidity freeze 10 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveeeeet | 11/05/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
4 No visual defects
5 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after humidity freeze 10 test) - MQT02/MSTO03 -
Test date [MM/DD/YYYY]..oooiiivieeea 11/05/2022 -
Ambient temperature [°C].....................: Corrected to 25.0 -
Irradiance [W/m?]....................c.............. | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
4 54.06 44.75 13.65 12.85 575.1 77.93 -
5 54.57 45.15 13.87 12.91 582.9 77.01 -
Supplementary information: N/A
4.3 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -
Test date [MM/DD/YYYY].....cccceveeeeet | 11/05/2022 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
4 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after humidity freeze 10 test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeeeet | 11/05/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: | 1936 -
Solution temperature [°C]/ 2212 .......... |22.6 -
Sample # Required [MQ] Measured [MQ] -

4 14.3 >1000 P
5 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.14.2 Retention of junction box on mounting surface - MQT14.1/MST42 =
Sample#......cccvveveeeeeceeee s |4 -
Test date [MM/DD/YYYY].....ccccoeveeeeet | 11/06/2022 -
Applied force in all directions parallel to |40
the mounting surface parallel to the =
module edges [N] .....ccccveeevieeiiiiieee
Applied force in a direction 40
perpendicular to the mounting surface -
Supplementary information: N/A
4.1 Visual inspection (after retention of junction box on mounting surface) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]....c.cccceveveees | 11/06/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

4 No visual defects P
Supplementary information: N/A
4.3 Insulation test (after retention of junction box on mounting surface) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceveveees | 11/06/2022 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
4 14.3 >1000 No P
Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2.
4.15 Wet leakage current test (after retention of junction box on mounting surface) - _
MQT15/MST17
Test date [MM/DD/YYYY]....cccccceveeeeet [ 11/06/2022 -
Test voltage applied [V].........ccc..eecee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2071 -
Solution temperature [°C] /222 .......... |21.4 -
Sample # Required [MQ] Measured [MQ] -
4 14.3 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m?2. Area of the module is

2.80m>2.
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.11 Thermal cycling 200 test - MQT11/MST51 =
Test date [MM/DD/YYYY]/ start - end..: |09/30/2022 - 11/02/2022 -
Total cycles ......coevvvvevvvvvvvveveieeeeeviveeennnnns [ 200 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 13.85 during the heat up stage from -40°C to 80°C i

0.05 during others
Sample # Open circuits? -
6 No
7 No P
Supplementary information: A single 5N weight has been attached to the junction box.
4.1 Visual inspection (after thermal cycling 200 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]..oooiivieend 11/02/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
6 No visual defects
7 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after thermal cycling 200 test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..cooviiviieend 11/02/2022 -
Ambient temperature [°C].....................: Corrected to 25.0 -
Irradiance [W/m?]........ccooovieeeiiiineeenn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
6 54.66 45.88 13.58 12.83 588.6 79.30 -
7 54.66 45.27 13.70 12.97 587.1 78.41 -
Supplementary information: N/A
4.3 Insulation test (after thermal cycling 200 test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..oooviivieeena 11/02/2022 -
Test voltage applied [V]......ccccceeeeriiiit 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
6 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m?. Area of the module is

2.80m>2.
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after thermal cycling 200 test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....cccoeveeneet [ 11/02/2022 -
Test voltage applied [V]........cccccceeeeneeeens | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2708 -
Solution temperature [°C]/ 2212 .......... |21.4 -
Sample # Required [MQ] Measured [MQ] -

6 14.3 >1000 P
7 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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File No.: PVP03179/23P

-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.13 Damp heat 1000 test - MQT13/MST53 =
SamPle #..oooveeeeeee ) 8,9 -
Test date [MM/DD/YYYY]/ start - end..: |10/05/2022 - 11/16/2022 -
Total hours [hours] ........ceevvvvvvieevveeeennns 1000 -
Supplementary information: N/A
4.1 Visual inspection (after damp heat 1000 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]..oooviivienea 11/16/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

8 No visual defects

9 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after damp heat 1000 test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..oooiiivieeea 11/16/2022 -
Ambient temperature [°C].....................0 Corrected to 25.0 -
Irradiance [W/m?]........cccoovveeeiiiineeennnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

8 54.15 44.27 13.57 12.98 574.6 78.20 -

9 54.31 44.30 13.62 12.93 572.7 77.44 -
Supplementary information: N/A
4.3 Insulation test (after damp heat 1000 test) - MQT03/MST16 -
Test date [MM/DD/YYYY]....cccooeveveeet [ 11/16/2022 -
Test voltage applied [V].........cccceeeeeeeet | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

8 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.

PV-T-125 TRF 61215 61730

Page 82 of 370

Version 1.2




File No.: PVP03179/23P-06

Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after damp heat 1000 test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccoovvevnent [ 11/16/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 ........ |2177 -
Solution temperature [°C]/ 2212 .......... |23.3 -
Sample # Required [MQ] Measured [MQ] -

8 14.3 >1000 P
9 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.

PV-T-125 TRF 61215 61730

Page 83 of 370

Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.16 Static mechanical load test - MQT16/MST34 =
Sample #.......ccooveeveeeeiiiieeeee s | 8 -
Test date [MM/DD/YYYY]....cccoovvennet [ 11/18/2022 -
Designed load (downward / upward) [Pa] | 3600 / 1600 )
Safety factor.........cccoocveiiniicinicr | 1.5 -
Mounting method ................c.ccceeeeeeeeees. | Clamps (6 points) -
Load applied to......ccccveeeeeeeiiiieeeeel Downward Upward -
Mechanical load [Pa].........ccccovvieennninn 5400 2400 -
1st cycle duration [hours].........ccccee..l 1h 1h -
Intermittent open-circuit? .....................: No No -
27 cycle duration [hours]........ccccceenen 1h 1h -
Intermittent open-circuit? .....................: No No -
31 cycle duration [hours] ...........ccc.....u 1h 1h -
Intermittent open-circuit? .....................: No No -
Supplementary information: N/A
4.1 Visual inspection (after static mechanical load test) - MQT01/MST01 -
Test date [MM/DD/YYYY]....ccccoeveveeet [ 11/18/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

8 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after statistic mechanical load test) - MQT02/MST03 -
Test date [MM/DD/YYYY]....ccccoeveneet [ 11/18/2022 -
Ambient temperature [°C].........c....cceell Corrected to 25.0 -
Irradiance [W/m?2].........cccovvevieneeinnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] 5

8 54.60 43.34 13.66 12.95 561.2 75.25 -
Supplementary information: N/A
4.3 Insulation test (after static mechanical load test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..vvivereeenninns 11/18/2022 -
Test voltage applied [V]......cccccveernnnint 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

8 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after static mechanical load test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccooevennent [ 11/18/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2633 -
Solution temperature [°C]/ 2212 .......... |22.3 -
Sample # Required [MQ] Measured [MQ] -

8 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.17 Hail impact test - MQT17 -
Sample #......occcvveveveeeeeeiieeeee s |9 -
Test date [MM/DD/YYYY]....cccooevenneent [ 11/17/2022 -
Number of impact locations.................... |11 -
Ice ball size [MM] .....cccovvviciiieeeed 1 2 3 4 5 6

25+5% | 25+5% | 25+5% | 25+5% | 25+5% | 25+5%
7 8 9 10 11 i )
25+5% | 25+5% | 25+5% | 25+5% | 25+5% -
Ice ball weight [g] .....ocovveeviiied 1 2 3 4 5 6
7.59 7.51 7.52 7.60 7.55 7.66
7 8 9 10 11 i )
7.62 7.59 7.61 7.60 7.62 -
Ice ball velocity [M/S].....cccccecveiiiiiiieeninl 1 2 3 4 5 6
23.2 229 23.4 23.5 23.1 23.2
7 8 9 10 11 i )
23.1 22.8 23.4 23.0 23.1 -
Supplementary information: N/A
4.1 Visual inspection (after hail impact test) - MQT01/MST01 -
Test date [MM/DD/YYYY]..oooiivieeens 11/17/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
9 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after hail impact test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..ooovivieeena 11/17/2022 -
Ambient temperature [°C].........c....cceell Corrected to 25.0 -
Irradiance [W/m?2].........cccevvevienieinnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%)] -
9 54.47 43.85 13.66 12.89 565.2 75.97 -
Supplementary information: N/A
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after hail impact test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccooeveeneent [ 11/17/2022 -
Test voltage applied [V]........ccccceceeeneeenes | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2456 -
Solution temperature [°C]/ 2212 .......... |20.6 -
Sample # Required [MQ] Measured [MQ] -

9 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause

Requirement + Test

Result - Remark Verdict

4.21 Potential induced degradation test - MQT21

Test date [MM/DD/YYYY]/ start - end..:

10/26/2022- 10/31/2022

Sample #.....oooiceie e 10, 11 12,13 -
Voltage polarity ........cccceeeeeeiiiiiiiiiiiiinn negative positive -
Applied Voltage [V]....ccccoceeeccnnnnnnnnnns | 1500 -
Total duration [hour] ........cccevvvvvvvveeeeeens |96 -
Chamber air temperature [°C] .............. |85 -
Chamber relative humidity [%].............. |85 -

Supplementary information:

The test is performed according to IEC TS 62804-1:2015, method a).

Negative bias voltage: With positive voltage terminal of power source connected to the grounding hole of frame.
Positive bias voltage: With negative voltage terminal of power source connected to the grounding hole of

frame

4.1 Visual inspection (after potential induced degradation test) - MQT01/MSTO01 -

Test date [MM/DD/YYYY]....ccccoeveneeet [ 10/31/2022 -

Sample # Nature and position of initial findings - comments or attach photos -
10 No visual defects P
11 No visual defects P
12 No visual defects P
13 No visual defects P

Supplementary information: N/A

4.2 Maximum power determination (after potential induced degradation test) - MQT02/MST03 -

Test date [MM/DD/YYYY]....ccccoeveeeeet [ 10/31/2022 -

Ambient temperature [°C]...................... | Corrected to 25.0 -

Irradiance [W/m?]................................... | Corrected to 1000 -

Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
10 54.23 4517 13.88 12.97 585.8 77.83 -
11 54.07 44.61 13.81 13.03 581.3 77.84 -
12 54.43 45.11 13.90 12.98 585.5 77.39 -
13 54.09 44.66 13.69 12.98 579.7 78.28 -

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after potential induced degradation test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccooevenet [ 10/31/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2655 -
Solution temperature [°C]/ 2212 .......... |22.3 -
Sample # Required [MQ] Measured [MQ] -

10 14.3 >1000 P
11 14.3 >1000 P
12 14.3 >1000 P
13 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (final, Gate #2) - MQT06.1/MST02 -
TestMethod ........coveveveeeceeeeeeeee X Simulator / [] Natural sunlight -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn 1000 -
Module temperature [°C] ........cccceeeeels 25.0 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

2 54.62 45.53 13.74 12.88 586.5 78.14 -
3 54.42 44.92 13.72 12.98 583.0 78.09
4 54.06 44.75 13.65 12.85 575.1 77.93 -
5 54.57 45.15 13.87 12.91 582.9 77.01 -
6 54.66 45.88 13.58 12.83 588.6 79.30 -
7 54.66 45.27 13.70 12.97 587.1 78.41 -
8 54.60 43.34 13.66 12.95 561.2 75.25 -
9 54.47 43.85 13.66 12.89 565.2 75.97 -
10 54.23 4517 13.88 12.97 585.8 77.83 -
11 54.07 44.61 13.81 13.03 581.3 77.84 -
12 54.43 45.11 13.90 12.98 585.5 77.39 -
13 54.09 44.66 13.69 12.98 579.7 78.28 -
Power degradation of each module after each test sequences -
Sample # | Pmax (initial) | Pmax (final) | Reproducibility Power Maximum allowed
degradation degradation -
(W] [W] r[%] [%] [%]
2 590.6 586.5 0.08 -0.70 -5.08 P
3 585.9 583.0 0.17 -0.49 -5.16
4 587.2 575.1 0.05 -2.06 -5.05 P
5 589.7 582.9 0.05 -1.16 -5.05 P
6 589.7 588.6 0.18 -0.18 -5.17 P
7 591.2 587.1 0.18 -0.69 -5.17 P
8 584.9 561.2 0.09 -4.05 -5.09 P
9 590.0 565.2 0.09 -4.21 -5.09 P
10 588.8 585.8 <0.01 -0.50 -5.00 P
11 587.6 581.3 <0.00 -1.07 -5.00 P
12 588.5 585.5 <0.00 -0.51 -5.00 P
13 586.7 579.7 <0.00 -1.19 -5.00 P
Supplementary information: According to Gate #2, Maximum allowed degradation [%] = -(5 + 0.95 x r)
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Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (final) - MQT03/MST16 =
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

2 14.3 >1000 No P
4 14.3 >1000 No P
5 14.3 >1000 No P
6 14.3 >1000 No P
7 14.3 >1000 No P
8 14.3 >1000 No P
9 14.3 >1000 No P
10 14.3 >1000 No P
11 14.3 >1000 No P
12 14.3 >1000 No P
13 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (final) - MQT15/MST17 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |<3500 -
Solution temperature [°C]/ 2242 .......... |22+2 -
Sample # Required [MQ] Measured [MQ] -

2 14.3 >1000 P
4 14.3 >1000 P
5 14.3 >1000 P
6 14.3 >1000 P
7 14.3 >1000 P
8 14.3 >1000 P
9 14.3 >1000 P
10 14.3 >1000 P
11 14.3 >1000 P
12 14.3 >1000 P
13 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict

Module type: ODA620-39V-MH (BOM1 higher end)

4.1 Visual inspection (initial) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceeeeeeees | 09/25/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
24 No visual defects
25 No visual defects P

Supplementary information: N/A
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Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.19.5 Initial stabilization - MQT19.1 -
Sample #......ococvvvveeeeeeeieieeeee s | 24 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin) /| Stable?

irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 610.0 - -
1(P2) 5.0 >500 N/A N/A 608.9 - -
2(P3) 5.0 >500 N/A N/A 606.8 0.26 Yes
Sample #....cccocvviiiinieeee s |25 -
Light exposure method..............c.c....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 610.6 - -
1(P2) 5.0 >500 N/A N/A 609.6 - -
2(P3) 5.0 >500 N/A N/A 607.3 0.27 Yes
Supplementary information: N/A
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IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 09/27/2022 -
Testmethod .........cccceeveeveeveeveeeeneneeees | X Simulator / [] Natural sunlight -
Irradiance [W/m?]...........cccoceeeevcvveeeennnn.:. | 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
£ [%]. e |3 -
Calculated P, (lab) lower limit for each 587.6 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 605.8 )
average of samples [W].......ccocevvenenst
t2 %] e |3 -
Calculated Vyc(lab) upper limit for each 56.48 )
individual sample [V]......cccooovininnnnndt
t3 %] e |3 -
Calculated Ig¢(lab) upper limit for each 14.36 _
individual sample [A]....cccccvvvieeeicieeenn
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

24 55.31 45.39 14.08 13.37 606.8 77.94 P
25 55.48 45.80 14.00 13.26 607.3 78.17 P
Average - - - - 607.1 - P

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

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY].....ccccceveeeeet [ 09/27/2022 -
Test voltage applied [V]........ccccceeeeeneeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

24 14.3 >1000 No P
25 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m2.
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File No.: PVP03179/23P-06

Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiiiviienea 09/27/2022 -
Test voltage applied [V]....coovvvvveveveennnnns 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2286 -
Solution temperature [°C]/ 2242 .......... |21.2 -
Sample # Required [MQ] Measured [MQ] -

24 14.3 >1000 P
25 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict

Module type: ODA670-33V-MH (BOM2)
4.1 Visual inspection (initial) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceeeeeeeees | 09/25/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

26 No visual defects P

27 No visual defects P

28 No visual defects P

29 No visual defects P

30 No visual defects P

31 No visual defects P

32 No visual defects P

33 No visual defects P

34 No visual defects P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.19.4 Initial stabilization - MQT19.1 =
Sample #......occcevveeeeeeeiiiccieeeeee s | 26 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?

irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 671.3 - -
1(P2) 5.0 >500 N/A N/A 670.8 - -
2(P3) 5.0 >500 N/A N/A 669.5 0.13 Yes
Sample#....ccoovieeiiiiieeeiennn | 27 -
Light exposure method..............c.c....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 673.4 - -
1(P2) 5.0 >500 N/A N/A 672.2 - -
2(P3) 5.0 >500 N/A N/A 670.7 0.20 Yes
Sample #....ccoveiii 28 -
Light exposure method.........................: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [Wim?] [*C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 669.3 - -
1(P2) 5.0 >500 N/A N/A 668.5 - -
2(P3) 5.0 >500 N/A N/A 667.4 0.14 Yes
Sample #....ccoveii 29 -
Light exposure method...............c..........: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 674.0 - -
1(P2) 5.0 >500 N/A N/A 673.4 - -
2(P3) 5.0 >500 N/A N/A 672.6 0.10 Yes
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Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
Sample #.......cccovvveeeeeeeiiiciiiieeeee e |30 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin) /| Stable?

irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 670.7 - -
1(P2) 5.0 >500 N/A N/A 669.8 - -
2(P3) 5.0 >500 N/A N/A 668.5 0.16 Yes
Sample#....cccoovveeeiieiiecieeeeeeeeeeeinn . | 31 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 670.0 - -
1(P2) 5.0 >500 N/A N/A 669.9 - -
2(P3) 5.0 >500 N/A N/A 668.6 0.10 No
Sample #....ccoveii ] 32 -
Light exposure method.........................: [ Solar simulator / [X] Natural sunlight / [_] Others s -
Test date [MM/DD/YYYY] / start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 672.7 - -
1(P2) 5.0 >500 N/A N/A 672.0 - -
2(P3) 5.0 >500 N/A N/A 671.3 0.10 Yes
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

TUV NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY].....ccccceveeneet | 09/27/2022 -
Testmethod .........cccceeveeveeveeveeeeneneeees | X Simulator / [] Natural sunlight -
Irradiance [W/m?]...........cccoceeeevcvveeeennnn.:. | 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
£ [%] e |3 -
Calculated P, (lab) lower limit for each 635.0 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 654.6 )
average of samples [W].......ccocevvenenst
t2 %] e |3 -
Calculated Vyc(lab) upper limit for each 48.22 )
individual sample [V]......cccooovininnnnndt
t3 %] e |3 -
Calculated Ig¢(lab) upper limit for each 17.86 _
individual sample [A]....cccccvvvieeeicieeenn
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

26 47.63 39.48 17.66 16.96 669.5 79.59 P
27 47.06 39.22 17.80 17.10 670.7 79.63 P
28 47.64 39.33 17.57 16.97 667.4 79.74 P
29 46.93 39.43 17.77 17.06 672.6 80.22 P
30 47.51 39.44 17.54 16.95 668.5 80.21 P
31 47.12 39.15 17.76 17.08 668.6 79.92 P
32 46.92 39.12 17.81 17.16 671.3 79.48 P
Average - - - - 669.8 - P

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

and lab measurement uncertainty.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY].....ccccceveeeeet [ 09/27/2022 -
Test voltage applied [V]........ccccceeeeeneeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

26 12.9 >1000 No P
27 12.9 >1000 No P
28 12.9 >1000 No P
29 12.9 >1000 No P
30 12.9 >1000 No P
31 12.9 >1000 No P
32 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 09/27/2022 -
Test voltage applied [V]........cccccceeeeneeeens | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2158 -
Solution temperature [°C]/ 2242 .......... |22.1 -
Sample # Required [MQ] Measured [MQ] -

26 12.9 >1000 P
27 12.9 >1000 P
28 12.9 >1000 P
29 12.9 >1000 P
30 12.9 >1000 P
31 12.9 >1000 P
32 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.18.1 Bypass diode thermal test - MQT18.1/MST25 =
Sample #......ooccvvveeeeeeeiiieeeeeee e | 27 -
Test date [MM/DD/YYYY].........cceeveee..s | 10/03/2022 -
Module temperature [°C] .........ccccceeeeeeeas |75 -
Number of diodes in junction box .......... |3 -
Diode manufacturer............................... | Zhejiang Renhe Photovoltaic Technology Co., Ltd. -
Diode type designation.......................... |RMK4555D -
Max. permissible junction temperature 200 (according to datasheet) )
ijax [OC]

Step 1, determination of Vp versus Tj characteristic -
Diode #....vvveeeeeeeeieeeee e | 1 -
Temperature [°Cl......ccccoveevvcieeeecieeee 30+ 2°C 50 + 2°C 70+ 2°C 90 +2°C -
?nCw]blent temperature of the junction bo>.< 30 50 70 90 _
Pulsed current [A] ......oooeviieiiiiiiennnn 17.8 17.8 17.8 17.8 -
Voltage drop [V] ...ccooeeevviiiieeiiieee e 0.4981 0.4799 0.4510 0.4390 -
Vp versus Tj characteristic....................: Vb=0.5289-1.03 x 103 T,

Diode #.....vveeeeeeeeee el |2 -
Temperature [°Cl......ccccoveeiviieeeecieeee 30+2°C 50 + 2°C 70+ 2°C 90 +2°C -
?g}blent temperature of the junction bo>.< 30 50 70 90 )
Pulsed current [A] ......ccovveeiiiiiiiiieenend 17.8 17.8 17.8 17.8 -
Voltage drop [V] ...ccoeeeiiiiiieiiiieceel 0.4065 0.3873 0.3628 0.3373 -
Vb versus Tj characteristic....................: Vb=0.4431-1.16*103T,

Diode # ..ol | 3 -
Temperature [°Cl......cooooviiiiieiied 30+2°C 50 + 2°C 70+ 2°C 90 +2°C -
?g}blent temperature of the junction b0).< 30 50 70 90 )
Pulsed current [A] .......covveiiiiiiiiiieeennd 17.8 17.8 17.8 17.8 -
Voltage drop [V] ..cccvvveeveiiiiiiiiieeeeld 0.4517 0.4438 0.4361 0.4272 -
Vb versus Tj characteristic....................: Vb=0.4640 — 4.05*104 T,

Step 2, bypass diode thermal test -
Diode #.....ooveeeiieeeeceee e 1 2 3 -
Current flow applied [A] .....ccccoevvieeent 17.8 17.8 17.8 -
Voltage drop [V] after Th..........cc...cceeit 0.3792 0.2753 0.4072 -
C'alculoated max. junction temperature . 145.3 144.7 140.2 )
Tjcalc [ C] ................................................
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
Tjcalc < Tjmax? eeeeeeeeeeeeniieeeeenieeeeenieeeeenn’ Yes Yes N/A P
Current flow (1.25 x Isc) [A]......cccuvveenn: 22.5 22.5 22.5 -
Bypass diode remains functional?.......: Yes Yes N/A P
Supplementary information: N/A
4.1 Visual inspection (after bypass diode thermal test) - MQT01/MST01 -
Test date [MM/DD/YYYY].....ccccceveveeenet [ 10/03/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

27 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after bypass diode thermal test) - MQT02/MSTO03 -
Test date [MM/DD/YYYY]......ccceveeeeet [ 10/03/2022 -
Ambient temperature [°C]...................... | Corrected to 25.0 -
Irradiance [W/m?]....................c.............. | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

27 47.06 39.02 17.71 17.07 666.0 79.92 -
Supplementary information: N/A
4.3 Insulation test (after bypass diode thermal test) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceveeeeet [ 10/03/2022 -
Test voltage applied [V].........cccceeeeeee.t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

27 12.9 >1000 P
glﬁplezmentary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

A1m2,

4.15 Wet leakage current test (after bypass diode thermal test) - MQT15/MST17 -
Test date [MM/DD/YYYY]......cccceeeeeeeees | 10/03/2022 -
Test voltage applied [V].............eecueeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2011 -
Solution temperature [°C] / 222 .........: |21.5 -

Sample #

Required [MQ]

Measured [MQ]

27

12.9

>1000

P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.18.2 Bypass diode functionality test (after bypass diode thermal test) - MQT18.2/MSTO07 -
Sample #......ooccvvveeeeeeeiiieeeeeee e | 27 -
Test date [MM/DD/YYYY]..........ceeveee..s | 10/03/2022 -

[] Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
VFMrated [V] N/A =
N X VEMrated [V] N/A =
Measured VFM [V]....cccoccceeivivccvnnenes. |N/A N/A
X Method B -
Diode # IV curve after shading
1 —— P
2 e P
3 =— P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test

Result - Remark Verdict

4.9 Hot-spot endurance test - MQT09/MST22

Sample #......oocovvveeeeeeeiiicceeeeeee s | 28 -
Test date [MM/DD/YYYY] / start - end..: |10/11/2022 - 10/11/2022 -
Cell interconnection circuit...................: |[]S/X SPS/[]PS -
Irradiance during each cycle [W/m?]...... | 1000 -
Test duration for each cycle [hour] ......: |1 -
Module temperature at thermal 57.2 )
equilibrium in each cycle [°C] ...............

Maximum measured cell temperature of |A19: 105.8

cell with lowest shunt resistance =
adjacent to the edge [°C].......cccocveeet

Shading rate of cell with lowest shunt A19: 45 )
resistance [%] ...ccooeevrieiiii i

Maximum measured cell temperature of |D12: 122.9

other 2 cells with lowest shunt C9: 163.2 -
resistance[°Cl ......cccvvieiiiniineieeed

Shading rate of the other 2 cells with D12: 40

lowest shunt resistance [%] ................. | c9: 50 ;
Maximum measured cell temperature of |A2: 97.6 )
cell with highest shunt resistance [°C].:

Shading rate of cell with highest shunt | A2: 45

resistance [%] ....coooeviieeiind

Supplementary information: Position of solar cells (front side view):

1 2 3 4

5

19 20 21 22

Junction box

m m O O W >

4.1 Visual inspection (after hot-spot endurance test) - MQT01/MST01

Test date [MM/DD/YYYY].....cccccceeveeeees | 10/12/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

28 No visual defects P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.2 Maximum power determination (after hot-spot endurance test) - MQT02/MST03 -
Test date [MM/DD/YYYY].....ccooeveenet [ 10/12/2022 -
Ambient temperature [°C]...................... | Corrected to 25.0 -
Irradiance [W/m?]..................ccuvee.....eee. . | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

28 47.63 39.41 17.54 16.92 666.8 79.82 -
Supplementary information: N/A
4.3 Insulation test (after hot-spot endurance test) - MQT03/MST16 -
Test date [MM/DD/YYYY]....ccccoeveeeeet [ 10/12/2022 -
Test voltage applied [V]........cccc.ecceceeeet | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

28 12.9 >1000 P
gLﬁple;mentary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

A1m2,

4.15 Wet leakage current test (after hot-spot endurance test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccocveeveeens | 10/12/2022 -
Test voltage applied [V].............cceeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [2538 -
Solution temperature [°C] / 222 .........: |22.9 -
Sample # Required [MQ] Measured [MQ] -

28 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.18.2 Bypass diode functionality test (after hot-spot endurance test) - MQT18.2/MSTO07 -
Sample #......oocovvveeeeeeeiiicceeeeeee s | 28 -
Test date [MM/DD/YYYY].....cccccevceeees | 10/12/2022 -

[] Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
VFMrated [V] N/A =
N X VEMrated [V] N/A =
Measured VFM [V]....cccoccceeivivccvnnenes. |N/A N/A
X Method B -
Diode # IV curve after shading the string
1 - P
2 o — P
3 = — P
///
Supplementary information: N/A
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Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.11 Thermal cycling 200 test - MQT11/MST51 =
Test date [MM/DD/YYYY]/ start - end..: |09/30/2022 - 11/02/2022 -
Total cycles ......coevvvvevvvvvvvveveieeeeeviveeennnnns [ 200 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 17.77 during the heat up stage from -40°C to 80°C i

0.05 during others
Sample # Open circuits? -
29 No
30 No P
Supplementary information: A single 5N weight has been attached to the junction box.
4.1 Visual inspection (after thermal cycling 200 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]..oooiivieend 11/02/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
29 No visual defects
30 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after thermal cycling 200 test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..cooviiviieend 11/02/2022 -
Ambient temperature [°C].....................: Corrected to 25.0 -
Irradiance [W/m?]........ccooovieeeiiiineeenn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
29 46.87 39.38 17.63 16.98 668.7 80.92 -
30 46.87 39.26 17.72 17.01 667.8 80.41 -
Supplementary information: N/A
4.3 Insulation test (after thermal cycling 200 test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..oooviivieeena 11/02/2022 -
Test voltage applied [V]......ccccceeeeriiiit 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
29 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m?2. Area of the module is

3.11m2,

PV-T-125 TRF 61215 61730

Page 110 of 370

Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after thermal cycling 200 test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....cccoeveeneet [ 11/02/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2240 -
Solution temperature [°C]/ 2212 .......... |22.4 -
Sample # Required [MQ] Measured [MQ] -

29 12.9 >1000 P
30 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P

-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.13 Damp heat 1000 test - MQT13/MST53 =
SamPle #..oooveeeeeee ) 31,32 -
Test date [MM/DD/YYYY]/ start - end..: |10/05/2022 - 11/14/2022 -
Total hours [hours] ........ceevvvvvvieevveeeennns 1000 -
Supplementary information: N/A
4.1 Visual inspection (after damp heat 1000 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]..oooviivienea 11/14/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

31 No visual defects

32 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after damp heat 1000 test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..oooiiivieeea 11/14/2022 -
Ambient temperature [°C].....................0 Corrected to 25.0 -
Irradiance [W/m?]........cccoovveeeiiiineeennnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

31 46.88 38.78 17.63 16.97 658.2 79.63 -

32 46.97 38.88 17.63 16.93 658.2 79.49 -
Supplementary information: N/A
4.3 Insulation test (after damp heat 1000 test) - MQT03/MST16 -
Test date [MM/DD/YYYY]...cccovoeveneeet [ 11/14/2022 -
Test voltage applied [V].........cccceeeeeeeet | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

31 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after damp heat 1000 test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccoovvevneent [ 11/14/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2007 -
Solution temperature [°C]/ 2212 .......... |20.6 -
Sample # Required [MQ] Measured [MQ] -
31 12.9 >1000 P
32 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.16 Static mechanical load test - MQT16/MST34 =
Sample #......ocoovvveeveeeeiiicieeeeeeeeeeeeeenn s | 31 -
Test date [MM/DD/YYYY]....cccooevevnent [ 11/16/2022 -
Designed load (downward / upward) [Pa] | 3600 / 1600 )
Safety factor.........cccoocveiiniicinicr | 1.5 -
Mounting method ....................ceeeeeeeeee s | Clamps (6 points) -
Load applied to......ccccveeeeeeeiiiieeeeel Downward Upward -
Mechanical load [Pa].........ccccovvieennninn 5400 2400 -
1st cycle duration [hours].........ccccee..l 1h 1h -
Intermittent open-circuit? .....................: No No -
27 cycle duration [hours]........ccccceenen 1h 1h -
Intermittent open-circuit? .....................: No No -
31 cycle duration [hours] ...........ccc.....u 1h 1h -
Intermittent open-circuit? .....................: No No -
Supplementary information: N/A
4.1 Visual inspection (after static mechanical load test) - MQT01/MST01 -
Test date [MM/DD/YYYY]....ccccovveveeent | 11/16/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

31 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after statistic mechanical load test) - MQT02/MST03 -
Test date [MM/DD/YYYY]....ccccoeveneet | 11/16/2022 -
Ambient temperature [°C].........c....cceell Corrected to 25.0 -
Irradiance [W/m?2].........cccovvevieneeinnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] 5

31 47.27 37.75 17.72 17.03 642.8 76.71 -
Supplementary information: N/A
4.3 Insulation test (after static mechanical load test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..vvivereeenninns 11/16/2022 -
Test voltage applied [V]......cccccveernnnint 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

31 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after static mechanical load test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccoovvevnent [ 11/16/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2340 -
Solution temperature [°C]/ 2212 .......... |22.5 -
Sample # Required [MQ] Measured [MQ] -

31 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,

PV-T-125 TRF 61215 61730 Page 115 of 370 Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.17 Hail impact test - MQT17 -
Sample #......occcvveveveeeeeeiieeeee s |9 -
Test date [MM/DD/YYYY]....cccooeveeneent [ 11/17/2022 -
Number of impact locations.................... |11 -
Ice ball size [MM] .....cccovvviciiieeeed 1 2 3 4 5 6

25+5% | 25+5% | 25+5% | 25+5% | 25+5% | 25+5%
7 8 9 10 11 i )
25+5% | 25+5% | 25+5% | 25+5% | 25+5% -
Ice ball weight [g] .....ocovveeviiied 1 2 3 4 5 6
7.59 7.51 7.52 7.60 7.55 7.66
7 8 9 10 11 i )
7.62 7.59 7.61 7.60 7.62 -
Ice ball velocity [M/S].....cccccecveiiiiiiieeninl 1 2 3 4 5 6
23.2 229 23.4 23.5 23.1 23.2
7 8 9 10 11 i )
23.1 22.8 23.4 23.0 23.1 -
Supplementary information: N/A
4.1 Visual inspection (after hail impact test) - MQT01/MST01 -
Test date [MM/DD/YYYY]..oooiivieeens 11/19/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
32 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after hail impact test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..ooovivieeena 11/19/2022 -
Ambient temperature [°C].........c....cceell Corrected to 25.0 -
Irradiance [W/m?2].........cccevvevienieinnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%)] -
32 47.06 38.46 17.63 16.90 650.0 78.34 -
Supplementary information: N/A
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after hail impact test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccooeveenent [ 11/19/2022 -
Test voltage applied [V]........ccccceceeeneeenes | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2407 -
Solution temperature [°C]/ 2212 .......... |22.2 -
Sample # Required [MQ] Measured [MQ] -

32 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (final, Gate #2) - MQT06.1/MST02 -
TestMethod ........coveveveeeceeeeeeeee X Simulator / [] Natural sunlight -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn 1000 -
Module temperature [°C] ........cccceeeeels 25.0 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

27 47.06 39.02 17.71 17.07 666.0 79.92 -
28 47.63 39.41 17.54 16.92 666.8 79.82 -
29 46.87 39.38 17.63 16.98 668.7 80.92 -
30 46.87 39.26 17.72 17.01 667.8 80.41 -
31 47.27 37.75 17.73 17.03 642.8 76.71 -
32 47.06 38.46 17.63 16.90 650.0 78.34 -
Power degradation of each module after each test sequences -
Sample # | Pmax (initial) | Pmax (final) | Reproducibility Power Maximum allowed
degradation degradation -
(W] [W] r [%] [%] [%]
27 670.7 666.0 0.16 -0.70 -5.15 P
28 667.4 666.8 0.08 -0.09 -5.09 P
29 672.6 668.7 0.18 -0.58 -5.17 P
30 668.5 667.8 0.18 -0.10 -5.17 P
31 668.6 642.8 0.21 -3.86 -5.20 P
32 671.3 650.0 0.21 -3.17 -5.20 P
Supplementary information: According to Gate #2, Maximum allowed degradation [%] = -(5 + 0.95 x r)
PV-T-125 TRF 61215 61730 Page 118 of 370 Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (final) - MQT03/MST16 =
Test voltage applied [V].....cccceeveeeeeinnnn: 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

27 12.9 >1000 No P
28 12.9 >1000 No P
29 12.9 >1000 No P
30 12.9 >1000 No P
31 12.9 >1000 No P
32 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (final) - MQT15/MST17 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |<3500 -
Solution temperature [°C]/ 2242 .......... |22+2 -
Sample # Required [MQ] Measured [MQ] -

27 12.9 >1000 P
28 12.9 >1000 P
29 12.9 >1000 P
30 12.9 >1000 P
31 12.9 >1000 P
32 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict

Module type: ODA700-33V-MH (BOM2 Higher end)

4.1 Visual inspection (initial) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceeeeeeeees | 09/25/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
35 No visual defects
36 No visual defects P

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.19.5 Initial stabilization - MQT19.1 -
Sample #.......ccccvvveeeeeeiieiciiieeeeeeeeeeens. |35 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?

irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 691.4 - -
1(P2) 5.0 >500 N/A N/A 690.6 - -
2(P3) 5.0 >500 N/A N/A 688.5 0.21 Yes
Sample #.....cccooeviiiineeneeeeee . | 36 -
Light exposure method..............c.c....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 09/25/2022 - 09/27/2022 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 687.2 - -
1(P2) 5.0 >500 N/A N/A 685.8 - -
2(P3) 5.0 >500 N/A N/A 684.5 0.20 Yes
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY].....ccccceveeneet | 09/27/2022 -
Testmethod .........cccceeveeveeveeveeeeneneeees | X Simulator / [] Natural sunlight -
Irradiance [W/m?]...........cccoceeeevcvveeeennnn.:. | 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
£ [%] e |3 -
Calculated P, (lab) lower limit for each 663.4 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 683.9 )
average of samples [W].......ccocevvenenst
t2 %] e |3 -
Calculated Vyc(lab) upper limit for each 49.68 )
individual sample [V]......cccooovininnnnndt
t3 %] e |3 -
Calculated Ig¢(lab) upper limit for each 18.11 )
individual sample [A]....cccccvvvieeeicieeenn
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

35 49.20 42.42 17.28 16.23 688.5 80.96 P
36 49.64 42.28 17.15 16.19 684.5 80.42 P
Average - - - - 686.5 - P

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

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY].....ccccceveeeeet [ 09/27/2022 -
Test voltage applied [V]........ccccceeeeeneeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

35 12.9 >1000 No P
36 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiiiviienea 09/27/2022 -
Test voltage applied [V]....coovvvvveveveennnnns 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2158 -
Solution temperature [°C]/ 2242 .......... |21.1 -
Sample # Required [MQ] Measured [MQ] -

35 12.9 >1000 P
36 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict

Module type: ODA660-33V-MH (BOM3)

4.1 Visual inspection (initial) - MQT01/MSTO01 -

Test date [MM/DD/YYYY].....ccccceeeeeeeee.s | 04/29/2023 -

Sample # Nature and position of initial findings - comments or attach photos -
3-1 No visual defects P
3-2 No visual defects P
3-3 No visual defects P
3-4 No visual defects P
3-5 No visual defects P
3-6 No visual defects P
3-7 No visual defects P
3-8 No visual defects P
3-9 No visual defects P
3-10 No visual defects P
3-11 No visual defects P
3-12 No visual defects P
3-13 No visual defects P

Supplementary information: N/A

PV-T-125 TRF 61215 61730 Page 126 of 370 Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
4.19.4 Initial stabilization - MQT19.1 =
Sample #.....ooovceieieeeeee e 3-1 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 660.0 - -
1(P2) 5.0 >500 N/A MPPT 658.2 - -
2(P3) 5.0 >500 N/A MPPT 657.4 0.20 Yes
Sample#....ccooviiiee 3-2 -
Light exposure method..............c.c....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 659.3 - -
1(P2) 5.0 >500 N/A MPPT 658.0 - -
2(P3) 5.0 >500 N/A MPPT 657.2 0.17 Yes
Sample #....ccoveiii 3-3 -
Light exposure method.........................: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [Wim?] [*C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 660.7 - -
1(P2) 5.0 >500 N/A MPPT 659.0 - -
2(P3) 5.0 >500 N/A MPPT 658.4 0.17 Yes
Sample #....ccoveii 3-4 -
Light exposure method...............c..........: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 660.0 - -
1(P2) 5.0 >500 N/A MPPT 658.3 - -
2(P3) 5.0 >500 N/A MPPT 657.4 0.20 Yes
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
Sample #.....ooovceieieeeeee e 3-5 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 659.3 - -
1(P2) 5.0 >500 N/A MPPT 657.6 - -
2(P3) 5.0 >500 N/A MPPT 656.3 0.23 Yes
Sample#....ccooviiiee 3-6 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 660.0 - -
1(P2) 5.0 >500 N/A MPPT 658.1 - -
2(P3) 5.0 >500 N/A MPPT 657.2 0.21 Yes
Sample #....ccoveii ] 3-7 -
Light exposure method.........................: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 661.3 - -
1(P2) 5.0 >500 N/A MPPT 659.5 - -
2(P3) 5.0 >500 N/A MPPT 658.5 0.21 Yes
Sample #....ccoveii 3-8 -
Light exposure method...............c..........: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 660.0 - -
1(P2) 5.0 >500 N/A MPPT 658.5 - -
2(P3) 5.0 >500 N/A MPPT 657.8 0.17 Yes
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
Sample #.....ooovceieieeeeee e 3-9 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 661.3 - -
1(P2) 5.0 >500 N/A MPPT 659.4 - -
2(P3) 5.0 >500 N/A MPPT 658.7 0.20 Yes
Sample#....ccooviiiee 3-10 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 660.7 -
1(P2) 5.0 >500 N/A MPPT 658.7 -
2(P3) 5.0 >500 N/A MPPT 657.8 0.21 Yes
Sample #....ccoveii ] 3-11 -
Light exposure method.........................: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 659.3 - -
1(P2) 5.0 >500 N/A MPPT 657.6 - -
2(P3) 5.0 >500 N/A MPPT 656.9 0.19 Yes
Sample #....ccoveii 3-12 -
Light exposure method...............c..........: [ Solar simulator / [X] Natural sunlight / [_] Others -
Test date [MM/DD/YYYY] / start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [*C] Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 658.7 - -
1(P2) 5.0 >500 N/A MPPT 657.0 - -
2(P3) 5.0 >500 N/A MPPT 655.9 0.21 Yes
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
Sample #.....ooovceieieeeeee e 3-13 -
Light exposure method..............coc....... ] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY] / start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax- Pmin) /| Stable?

irradiation temperature load end of cycle Paverage
[kWh/m?] W/m?] [°C] [Q] W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 658.7 - -
1(P2) 5.0 >500 N/A MPPT 657.1 - -
2(P3) 5.0 >500 N/A MPPT 656.2 0.19 Yes

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY]......cccccveveenet [ 05/03/2023 -
Testmethod .........cccceeveeveeveeveeeeneneeees | X Simulator / [] Natural sunlight -
Irradiance [W/m?]...........cccoceeeevcvveeeennnn.:. | 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
£ [%] e |3 -
Calculated P, (lab) lower limit for each 626.0 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 645.4 )
average of samples [W].......ccocevvenenst
t2 %] e |3 -
Calculated Vyc(lab) upper limit for each 46.40 )
individual sample [V]......cccooovininnnnndt
t3 %] e |3 -
Calculated Ig¢(lab) upper limit for each 18.74 )
individual sample [A]....cccccvvvieeeicieeenn
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3-1 45.69 37.80 18.33 17.39 657.4 78.47 P
3-2 45.56 37.70 18.46 17.43 657.2 78.15 P
3-3 4574 37.88 18.38 17.38 658.4 78.30 P
3-4 4552 37.89 18.45 17.35 657.4 78.28 P
3-5 45.67 37.63 18.45 17.44 656.3 77.90 P
3-6 4555 37.86 18.42 17.36 657.2 78.33 P
3-7 45.51 37.78 18.61 17.43 658.5 77.75 P
3-8 4572 37.74 18.50 17.43 657.8 77.79 P
3-9 4559 37.85 18.53 17.40 658.7 77.94 P
3-10 4573 37.91 18.40 17.35 657.8 78.17 P
3-11 4550 37.82 18.54 17.37 656.9 77.87 P
3-12 45.68 37.76 18.32 17.37 655.9 78.37 P
3-13 4547 37.71 18.42 17.40 656.2 78.35 P
Average - - - - 657.4 - P

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

and lab measurement uncertainty.
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY]......cccccveveeeet [ 05/03/2023 -
Test voltage applied [V]........ccccceeeeeneeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-1 12.9 >1000 No P
3-2 12.9 >1000 No P
3-3 12.9 >1000 No P
3-4 12.9 >1000 No P
3-5 12.9 >1000 No P
3-6 12.9 >1000 No P
3-7 12.9 >1000 No P
3-8 12.9 >1000 No P
3-9 12.9 >1000 No P
3-10 12.9 >1000 No P
3-11 12.9 >1000 No P
3-12 12.9 >1000 No P
3-13 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]......cccccveveeeet [ 05/03/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2260 -
Solution temperature [°C] /222 .......... |22.8 -
Sample # Required [MQ] Measured [MQ] -

3-1 12.9 >1000 P
3-2 12.9 >1000 P
3-3 12.9 >1000 P
3-4 12.9 >1000 P
3-5 12.9 >1000 P
3-6 12.9 >1000 P
3-7 12.9 >1000 P
3-8 12.9 >1000 P
3-9 12.9 >1000 P
3-10 12.9 >1000 P
3-11 12.9 >1000 P
3-12 12.9 >1000 P
3-13 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict

4.4 Measurement of temperature coefficients - MQT04 -

Test date [MM/DD/YYYY]........cccoceeeeet [ 05/16/2023 -

Ambient temperature [°C] / high - low...: [24.9-24.9 -

Module temperature [°C] / high - low....: |60.2 -25.2 -

Irradiance [W/m?] / high - low................. | 1000 - 999.4 -
Sample # a [%/°C] B [%/°C] 0 [%/°C] -
3-1 0.048 -0.281 -0.342 -

Supplementary information: N/A
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Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.7 Performance at low irradiance - MQT07 =
Test date [MM/DD/YYYY].....ccccceveeeeet | 05/04/2023 -
Test method ...........cccceeveveeeveeverenennnn.s | ] Directly measured

X] Data corrected to a 25°C cell temperature and 200 -
W/m? irradiance
Irradiance [W/m?]...........cccooeeevciveeeeenn:. | 200 -
Ambient temperature [°C]....................... [25.0 -
Module temperature [°C]...........ccceeee....s | 25.0 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
3-1 42.40 35.08 3.63 3.53 123.9 80.46 -
Supplementary information: N/A
PV-T-125 TRF 61215 61730 Page 135 of 370 Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.8 Outdoor exposure test - MQT08 -
Sample #......ooocevieeeeeeeeeeee el | 3-2 -
Test date [MM/DD/YYYY]........cccecveeeeet | 05/06/2023 - 05/30/2023 -
Total irradiation dosage [kWh/m?2] ......;: [60.0 -
Supplementary information: N/A
4.1 Visual inspection (after outdoor exposure test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveueenet [ 05/30/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-2 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after outdoor exposure test) - MQT02/MST03 -
Test date [MM/DD/YYYY]......cccceveeeeet | 05/30/2023 -
Ambient temperature [°C].....................0 Corrected to 25.0 -
Irradiance [W/m?]........cccoevveeeiiiineeenn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3-2 45.51 37.98 17.91 16.92 642.7 78.84 -
Supplementary information: N/A
4.15 Wet leakage current test (after outdoor exposure test) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiivieeens 05/30/2023 -
Test voltage applied [V]......ccccceeeeriiit 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2023 -
Solution temperature [°C]/ 2212 .......... |23.5 -
Sample # Required [MQ] Measured [MQ] -

3-2 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.18.1 Bypass diode thermal test - MQT18.1/MST25 =
Sample #......ooocevieeeeeeeeeeee el | 3-2 -
Test date [MM/DD/YYYY]..........ccvee.....s. | 06/01/2023 -
Module temperature [°C] .........ccccceeeeeeeas |75 -
Number of diodes in junction box .......... |3 -
Diode manufacturer............................... | Zhejiang Renhe Photovoltaic Technology Co., Ltd. -
Diode type designation.......................... |RMK4555D -
Max. permissible junction temperature 200 (according to datasheet) )
ijax [OC]

Step 1, determination of Vp versus Tj characteristic -
Diode #....vvveeeeeeeeieeeee e | 1 -
Temperature [°Cl......ccccoveevvcieeeecieeee 30+ 2°C 50 £ 2°C 70+ 2°C 90 +2°C -
?nCw]blent temperature of the junction bo>.< 30 50 70 90 _
Pulsed current [A] ....ccoeeveveeeeviiieeeenn 18.46 18.46 18.46 18.46 -
Voltage drop [V] ...ccooeeevviiiieeiiieee e 0.4359 0.4202 0.4027 0.3867 -
Vp versus Tj characteristic....................: Vb =0.4609 - 8.26 x 10 T,

Diode #.....vveeeeeeeeee el |2 -
Temperature [°Cl......ccccoveeiviieeeecieeee 30+2°C 50 £ 2°C 70+ 2°C 90 +2°C -
?g}blent temperature of the junction bo>.< 30 50 70 90 )
Pulsed current [A] .......covveiiiiiiiiiiieenend 18.46 18.46 18.46 18.46 -
Voltage drop [V] ...ccoeeeiiiiiieiiiieceel 0.4341 0.4191 0.4003 0.3852 -
Vp versus Tj characteristic....................: Vb=0.4593-8.28 x 10* T,

Diode # ..ol | 3 -
Temperature [°Cl......cooooviiiiieiied 30+2°C 50 + 2°C 70+ 2°C 90 +2°C -
?g}blent temperature of the junction bo>.< 30 50 70 90 )
Pulsed current [A] .......covveiiiiiiiiiieeennd 18.46 18.46 18.46 18.46 -
Voltage drop [V] ..cccvvveeveiiiiiiiiieeeeld 0.4398 0.4211 0.4065 0.3872 -
Vp versus Tj characteristic....................: Vb =0.4654 - 8.62 x 10% Ty =
Step 2, bypass diode thermal test -
Diode #.....ooveeeiieeeeceee e 1 2 3 -
Current flow applied [A] .....ccccevvienent 18.46 18.46 18.46 -
Voltage drop [V] after Th..........cc...cceeit 0.3230 0.3180 0.3200 -
C'alculoated max. junction temperature . 167.0 170.6 168.4 )
Tjcalc [ C] ................................................
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
Tjcalc < Tjmax? eeeeeeeeeeeeniieeeeenieeeeenieeeeenn’ Yes Yes Yes P
Current flow (1.25 x Isc) [A]......cccuvveenn: 23.08 23.08 23.08 -
Bypass diode remains functional?.......: Yes Yes Yes P
Supplementary information: N/A
4.1 Visual inspection (after bypass diode thermal test) - MQT01/MST01 -
Test date [MM/DD/YYYY].......ccccveveeeet [ 06/01/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-2 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after bypass diode thermal test) - MQT02/MSTO03 -
Test date [MM/DD/YYYY].......cccceeueeeet [ 06/01/2023 -
Ambient temperature [°C]...................... | Corrected to 25.0 -
Irradiance [W/m?]....................c.............. | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3-2 45.56 38.06 17.94 16.87 642.1 78.56 -
Supplementary information: N/A
4.3 Insulation test (after bypass diode thermal test) - MQT03/MST16 -
Test date [MM/DD/YYYY].......ccceveueeeeet [ 06/01/2023 -
Test voltage applied [V].........cccceeeeeee.t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-2 12.9 >1000 No P
glﬁplezmentary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

A1m2,

4.15 Wet leakage current test (after bypass diode thermal test) - MQT15/MST17 -
Test date [MM/DD/YYYY]......cccceceveeeee.s | 06/01/2023 -
Test voltage applied [V].............eecueeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2324 -
Solution temperature [°C] / 222 .........:. |22.4 -

Sample # Required [MQ]

Measured [MQ]

3-2 12.9

>1000

P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test

Result - Remark Verdict

4.18.2 Bypass diode functionality test (after bypass diode thermal test) - MQT18.2/MSTO07 -

Sample #......ooocevieeeeeeeeeeee el | 3-2 -
Test date [MM/DD/YYYY]......cccccveveeeet [ 06/01/2023 -
[1 Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
VEMrated [V] ceeevvveeeeiiiiineiiiieeesniieeesnneeea s | NJA -
N X VEMrated [V]-vveeeeiiieeeiiiiieeiiceeeeeneen s | NIA -
Measured VFM [V]....cccoccceeivivccvnnenes. |N/A N/A
X] Method B -
Diode # IV curve after shading

1 — — P

2 — P

3 — = P

Supplementary information: N/A
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Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.9 Hot-spot endurance test - MQT09/MST22 -
Sample # SR SURPURPO S G S -
Test date [MM/DD/YYYY]/ start - end..: |05/13/2023 -
Cell interconnection circuit...................: |[]S/X SPS/[]PS -
Irradiance during each cycle [W/m?]...... | 1000 -
Test duration for each cycle [hour] ......: |1 -
Module temperature at thermal 59.0-58.0 )
equilibrium in each cycle [°C] ...............

Maximum measured cell temperature of |A4: 120.7
cell with lowest shunt resistance -
adjacent to the edge [°C].......cccocveeet
Shading rate of cell with lowest shunt A4: 50 )
resistance [%] ...ccooeevrieiiii i
Maximum measured cell temperature of |C11: 131.7
other 2 cells with lowest shunt D17: 106.6 -
resistance[°Cl ......cccvvieiiiniineieeed
Shading rate of the other 2 cells with C11: 40
lowest shunt resistance [%].................. |D17: 45 ;
Maximum measured cell temperature of |A12: 156.0 )
cell with highest shunt resistance [°C].:
Shading rate of cell with highest shunt  |A12: 35 )
resistance [%] ....coooeviieeiind
Supplementary information: Position of solar cells (front side view):
3 4 5 19 20 21 22

A

B

C

Junction box

D

E

F
4.1 Visual inspection (after hot-spot endurance test) - MQT01/MST01 -
Test date [MM/DD/YYYY]..........cecveee...t | 05/13/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-3 No visual defects P

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.2 Maximum power determination (after hot-spot endurance test) - MQT02/MST03 -
Test date [MM/DD/YYYY].....ccccceveveeet | 05/14/2023 -
Ambient temperature [°C]...................... | Corrected to 25.0 -
Irradiance [W/m?]..................ccuvee.....eee. . | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3-3 45.68 37.99 18.29 17.33 658.4 78.80 -
Supplementary information: N/A
4.3 Insulation test (after hot-spot endurance test) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceveeenet | 05/14/2023 -
Test voltage applied [V]........cccc.ecceceeeet | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-3 12.9 >1000 P
gLﬁple;nentary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

A1 m2,

4.15 Wet leakage current test (after hot-spot endurance test) - MQT15/MST17 -
Test date [MM/DD/YYYY]......cccceeeeeeeee.s | 05/14/2023 -
Test voltage applied [V].............ccceee....t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2036 -
Solution temperature [°C] / 222 .........: |22.5 -
Sample # Required [MQ] Measured [MQ] -

3-3 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.18.2 Bypass diode functionality test (after hot-spot endurance test) - MQT18.2/MSTO07 -
Sample #.......occcvvveeeeeeiieiiieeeee el | 393 -
Test date [MM/DD/YYYY].........ccecveee...s | 05/14/2023 -

[] Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
VFMrated [V] N/A =
N X VEMrated [V] N/A =
Measured VFM [V]....cccoccceeivivccvnnenes. |N/A N/A
X Method B -
Diode # IV curve after shading the string
1 —— P
2 Fm— P
35 15 ,‘///

3 —— P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.10 UV preconditioning test - MQT10 & MST54 =
Sample #........cccevvveveeeeiiiicieeeeeeeeeeeeens. | 344, 3-5 -
Test date [MM/DD/YYYY]/ start - end..: |05/08/2023 - 05/12/2023 -
Module temperature [°C] / high - low ....: |59.6 - 57.7 -
UV irradiance (280-400nm) [W/m?Z]........ |159.3 -
Ratio of UV irradiance (280-320nm) (%) |8.1 )
Total dosage of UV irradiation (280- 15.0 _
400nm) [KWh/m?]......coooiiiireeeeed
Module operation condition .................. |[X] Short circuited / [_] Open-circuited -
Supplementary information: N/A
4.1 Visual inspection (after UV preconditioning test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveveeet [ 05/13/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-4 No visual defects
3-5 No visual defects
Supplementary information: N/A
4.2 Maximum power determination (after UV preconditioning test) - MQT02/MST03 -
Test date [MM/DD/YYYY]......cccceveveeet [ 05/13/2023 -
Ambient temperature [°C]...................... |Corrected to 25.0 -
Irradiance [W/m?]...............cccceeveennee s | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] 5
34 45.31 37.67 18.38 17.38 654.8 78.62 -
3-5 45.44 37.42 18.48 17.37 650.1 77.40 -
Supplementary information: N/A
4.3 Insulation test (after UV preconditioning test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..ccccoeeveevveennnns | 05/13/2023 -
Test voltage applied [V]..........cc..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-4 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after UV preconditioning test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeeenet [ 05/13/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |1926 -
Solution temperature [°C]/ 2212 .......... |21.4 -
Sample # Required [MQ] Measured [MQ] -

3-4 12.9 >1000 P
3-5 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.20 Cyclic (dynamic) mechanical load test - MQT20 =
Sample #........cccevvveveeeeiiiicieeeeeeeeeeeeens. | 344, 3-5 -
Test date [MM/DD/YYYY]......cccccveeeenes | 05/16/2023 -
Mechanical load change rate ................. |5 cycle(s) per minute -
Mounting method ..................c...eeee.......s | Clamps (6 points) -
Load applied t0......ccceeeeeeiiild Downward Upward -
Mechanical load [Pa].......cccccoeveiiiiinnnnat 1000 1000 -
Total cyCles ..o 1000 -
Sample # Intermittent open-circuit? -

3-4 No
3-5 No P
Supplementary information: N/A
4.1 Visual inspection (after cyclic (dynamic) mechanical load test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveeeeet | 05/16/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-4 No visual defects
3-5 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after cyclic (dynamic) mechanical load test) - _
MQT02/MST03
Test date [MM/DD/YYYY]......cccceeeeeeeee.s | 05/16/2023 -
Ambient temperature [°C]...................... |Corrected to 25.0 -
Irradiance [W/m?]..............cccceeveenneenn s | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
34 45.20 37.88 18.47 17.32 656.0 78.59 -
3-5 45.32 37.35 18.47 17.42 650.7 77.73 -
Supplementary information: N/A
4.3 Insulation test (after cyclic (dynamic) mechanical load test) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceeeeeeeee.s | 05/16/2023 -
Test voltage applied [V]..........cc..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
34 12.9 >1000 No P
3-5 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2,
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after cyclic (dynamic) mechanical load test) - MQT15/MST17 -
Test date [MM/DD/YYYY]......cccccveeeenes | 05/16/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2317 -
Solution temperature [°C]/ 2212 .......... |23.0 -
Sample # Required [MQ] Measured [MQ] -
3-4 12.9 >1000 P
3-5 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.11 Thermal cycling 50 test - MQT11 & MST51 =
Test date [MM/DD/YYYY]/ start - end..: |05/21/2023 - 05/29/2023 -
Total cycles .......coevveevevvvveveeieeeeeeeeeeneennnns |50 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 18.45 during the heat up stage from -40°C to 80°C i

0.05 during others
Sample # Open circuits? -
3-4 No
3-5 No P
Supplementary information: A single 5N weight has been attached to the junction box.
4.1 Visual inspection (after thermal cycling 50 test) - MQT01/MST01 -
Test date [MM/DD/YYYY]..oooiivieend 05/29/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-4 No visual defects
3-5 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after thermal cycling 50 test) - MQT02/MSTO03 -
Test date [MM/DD/YYYY]..cooviiviieend 05/29/2023 -
Ambient temperature [°C]...........c.........: Corrected to 25.0 -
Irradiance [W/m?]........ccooovieeeiiiineeenn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
3-4 4517 37.82 18.37 17.28 653.6 78.76 -
3-5 4544 37.28 18.50 17.46 651.0 77.43 -
Supplementary information: N/A
4.3 Insulation test (after thermal cycling 50 test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..oooviivieeena 05/29/2023 -
Test voltage applied [V]......ccccceeeeriiiit 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-4 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m?2. Area of the module is

3.11m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after thermal cycling 50 test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeenet [ 05/29/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |1914 -
Solution temperature [°C] /222 .......... |22.5 -
Sample # Required [MQ] Measured [MQ] -

3-4 12.9 >1000 P
3-5 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.12 Humidity freeze 10 test - MQT12 & MST52 =
Test date [MM/DD/YYYY]/ start - end..: |06/02/2023 - 06/13/2023 -
Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] .....ccccocceveeeeevecvneeeee.:. | 0.05 -
Sample # Open circuits? -

3-4 No
3-5 No P
Supplementary information: N/A
4.1 Visual inspection (after humidity freeze 10 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveeeet [ 06/13/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-4 No visual defects
3-5 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after humidity freeze 10 test) - MQT02/MSTO03 -
Test date [MM/DD/YYYY]..oooiiivieeea 06/13/2023 -
Ambient temperature [°C].....................: Corrected to 25.0 -
Irradiance [W/m?]....................c.............. | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
3-4 4514 37.58 18.30 17.13 643.8 77.93 -
3-5 45.56 37.10 18.42 17.38 644.8 76.83 -
Supplementary information: N/A
4.3 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -
Test date [MM/DD/YYYY].....cccceveeenet 1 06/13/2023 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
34 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after humidity freeze 10 test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveenet [ 06/13/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2359 -
Solution temperature [°C]/ 2212 .......... |22.4 -
Sample # Required [MQ] Measured [MQ] -

3-4 12.9 >1000 P
3-5 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.14.2 Retention of junction box on mounting surface - MQT14.1/MST42 =
Sample #.......ccccvveeeeeeeiiveeeee sl | 34 -
Test date [MM/DD/YYYY].....ccccceveeenet [ 06/13/2023 -
Applied force in all directions parallel to |40
the mounting surface parallel to the =
module edges [N] .....ccccveeevieeiiiiieee
Applied force in a direction 40
perpendicular to the mounting surface -
Supplementary information: N/A
4.1 Visual inspection (after retention of junction box on mounting surface) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveveeet [ 06/13/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-4 No visual defects P
Supplementary information: N/A
4.3 Insulation test (after retention of junction box on mounting surface) - MQT03/MST16 -
Test date [MM/DD/YYYY]......ccceveveeeet [ 06/13/2023 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
34 12.9 >1000 No P
glﬁplezmentary information: Minimum requirement according to the standard is 40MQ-mZ2. Area of the module is
A1 m2,
4.15 Wet leakage current test (after retention of junction box on mounting surface) - _
MQT15/MST17
Test date [MM/DD/YYYY]....cccccceveeenet [ 06/13/2023 -
Test voltage applied [V].........ccc..eecee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2383 -
Solution temperature [°C]/ 22%2 .........: |22.5 -
Sample # Required [MQ] Measured [MQ] -
3-4 12.9 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m?2. Area of the module is

3.11m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.11 Thermal cycling 200 test - MQT11/MST51 =
Test date [MM/DD/YYYY]/ start - end..: |05/08/2023 - 06/10/2023 -
Total cycles ......coevvvvevvvvvvvveveieeeeeviveeennnnns [ 200 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 18.45 during the heat up stage from -40°C to 80°C i

0.05 during others
Sample # Open circuits? -
3-6 No
3-7 No P
Supplementary information: A single 5N weight has been attached to the junction box.
4.1 Visual inspection (after thermal cycling 200 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]..oooiivieend 06/10/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-6 No visual defects
3-7 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after thermal cycling 200 test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..cooviiviieend 06/10/2023 -
Ambient temperature [°C].....................: Corrected to 25.0 -
Irradiance [W/m?]........ccooovieeeiiiineeenn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
3-6 4549 37.59 18.29 17.19 646.1 77.66 -
3-7 4549 37.45 18.28 17.35 649.7 78.14 -
Supplementary information: N/A
4.3 Insulation test (after thermal cycling 200 test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..oooiivieeca 06/10/2023 -
Test voltage applied [V]......ccccceeeeriiiit 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-6 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m?2. Area of the module is

3.11m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after thermal cycling 200 test) - MQT15/MST17 -
Test date [MM/DD/YYYY]......cccccveveeeet [ 06/10/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2134 -
Solution temperature [°C]/ 2212 .......... |20.7 -
Sample # Required [MQ] Measured [MQ] -

3-6 12.9 >1000 P
3-7 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P

-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.13 Damp heat 1000 test - MQT13/MST53 =
SamPle #..oooveeeeeee ) 3-8, 3-9 -
Test date [MM/DD/YYYY]/ start - end..: |05/13/2023 - 06/24/2023 -
Total hours [hours] ........ceevvvvvvieevveeeennns 1000 -
Supplementary information: N/A
4.1 Visual inspection (after damp heat 1000 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]..oooviivienea 06/24/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-8 No visual defects

39 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after damp heat 1000 test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..oooiiivieeea 06/24/2023 -
Ambient temperature [°C].....................0 Corrected to 25.0 -
Irradiance [W/m?]........cccoovveeeiiiineeennnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3-8 4544 37.05 18.36 17.28 640.3 76.74 -

3-9 4557 36.94 18.37 17.28 638.4 76.25 -
Supplementary information: N/A
4.3 Insulation test (after damp heat 1000 test) - MQT03/MST16 -
Test date [MM/DD/YYYY]....ccccccevevenet | 06/24/2023 -
Test voltage applied [V].........cccceeeeeee.t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-8 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after damp heat 1000 test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveenet | 06/24/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2436 -
Solution temperature [°C]/ 2212 .......... |22.4 -
Sample # Required [MQ] Measured [MQ] -
3-8 12.9 >1000 P
3-9 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.16 Static mechanical load test - MQT16/MST34 =
Sample #.......coccvveeeeeeeievieeeee sl | 3-8 -
Test date [MM/DD/YYYY].....cccccevveeenet [ 06/29/2023 -
Designed load (downward / upward) [Pa] | 3600 / 1600 )
Safety factor.........cccoocveiiniicinicr | 1.5 -
Mounting method ....................ceeeeeeeeee s | Clamps (6 points) -
Load applied to......ccccveeeeeeeiiiieeeeel Downward Upward -
Mechanical load [Pa].........ccccovvieennninn 5400 2400 -
1st cycle duration [hours].........ccccee..l 1h 1h -
Intermittent open-circuit? .....................: No No -
27 cycle duration [hours]........ccccceenen 1h 1h -
Intermittent open-circuit? .....................: No No -
31 cycle duration [hours] ...........ccc.....u 1h 1h -
Intermittent open-circuit? .....................: No No -
Supplementary information: N/A
4.1 Visual inspection (after static mechanical load test) - MQT01/MST01 -
Test date [MM/DD/YYYY].......cccveuveeet [ 06/29/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-8 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after statistic mechanical load test) - MQT02/MST03 -
Test date [MM/DD/YYYY].......ccceveveeneet | 06/29/2023 -
Ambient temperature [°C].........c....cceell Corrected to 25.0 -
Irradiance [W/m?2].........cccovvevieneeinnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] 5

3-8 45.86 36.72 18.43 17.26 633.7 74.99 -
Supplementary information: N/A
4.3 Insulation test (after static mechanical load test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..vvvieveeenennns 06/29/2023 -
Test voltage applied [V]......ccccceveernninnt 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-8 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2,
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after static mechanical load test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....cccccevveeenet [ 06/29/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2369 -
Solution temperature [°C]/ 2212 .......... |23.1 -
Sample # Required [MQ] Measured [MQ] -

3-8 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3. 11 m2
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Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.17 Hail impact test - MQT17 -
Sample #.....ooovceieieeeeee e 3-9 -
Test date [MM/DD/YYYY]..oooiiiviienea 06/27/2023 -
Number of impact locations.................... |11 -
Ice ball size [MM] .....cccovvviciiieeeed 1 2 3 4 5 6

25+5% | 25+5% | 25+5% | 2545% | 254+5% | 25+5%
7 8 9 10 11 i )
2515% | 25+5% | 25+5% | 25+5% | 25+5% -
Ice ball weight [g] .....ocovveeviiied 1 2 3 4 5 6
7.61 7.53 7.45 7.45 7.53 7.45
7 8 9 10 11 i )
7.45 7.53 7.61 7.53 7.53 -
Ice ball velocity [M/S].....cccccecveiiiiiiieeninl 1 2 3 4 5 6
23.0 23.2 22.8 23.0 22.8 22.8
7 8 9 10 11 i )
22.8 23.0 23.2 23.0 23.0 -
Supplementary information: N/A
4.1 Visual inspection (after hail impact test) - MQT01/MST01 -
Test date [MM/DD/YYYY]..oooiivieeens 06/27/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-9 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after hail impact test) - MQT02/MST03 -
Test date [MM/DD/YYYY]..ooovivieeena 06/27/2023 -
Ambient temperature [°C].........c....cceell Corrected to 25.0 -
Irradiance [W/m?2].........cccevvevienieinnn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%)] -
3-9 45.66 36.82 18.35 17.14 631.1 75.32 -
Supplementary information: N/A
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after hail impact test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeeenet | 06/27/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [1931 -
Solution temperature [°C] /2212 .......... |20.8 -
Sample # Required [MQ] Measured [MQ] -

3-9 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3. 11 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause

Requirement + Test

Result - Remark Verdict

4.21 Potential induced degradation test - MQT21

Test date [MM/DD/YYYY]/ start - end..:

05/30/2023 - 06/04/2023

Sample #....ooviiiii 3-12, 3-13 3-10, 3-11 -
Voltage polarity ........cccceeeeeeiiiiiiiiiiiiinn negative positive -
Applied Voltage [V]....ccccoeevecnnnnnnnnnns | 1500 -
Total duration [hour] ........cccevvvvvvvveeeeeens |96 -
Chamber air temperature [°C] .............. |85 -
Chamber relative humidity [%].............. |85 -

Supplementary information:

The test is performed according to IEC TS 62804-1:2015, method a).

Negative bias voltage: With positive voltage terminal of power source connected to the grounding hole of frame.
Positive bias voltage: With negative voltage terminal of power source connected to the grounding hole of

frame

4.1 Visual inspection (after potential induced degradation test) - MQT01/MSTO01 -

Test date [MM/DD/YYYY]......ccceveueeeet | 06/04/2023 -

Sample # Nature and position of initial findings - comments or attach photos -
3-10 No visual defects P
3-11 No visual defects P
3-12 No visual defects P
3-13 No visual defects P

Supplementary information: N/A

4.2 Maximum power determination (after potential induced degradation test) - MQT02/MST03 -

Test date [MM/DD/YYYY]......ccceveeeenet | 06/04/2023 -

Ambient temperature [°C]...................... | Corrected to 25.0 -

Irradiance [W/m?]................................... | Corrected to 1000 -

Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
3-10 45.77 37.80 18.22 17.21 650.6 78.01 -
3-11 4593 37.88 18.28 17.20 651.5 77.60 -
3-12 45.61 37.92 18.14 17.12 649.3 78.46 -
3-13 4583 37.95 18.15 17.17 651.6 78.33 -

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after potential induced degradation test) - MQT15/MST17 -
Test date [MM/DD/YYYY]......ccccevveenet | 06/04/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2416 -
Solution temperature [°C]/ 2212 .......... |22.6 -
Sample # Required [MQ] Measured [MQ] -

3-10 12.9 >1000 P
3-11 12.9 >1000 P
3-12 12.9 >1000 P
3-13 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (final, Gate #2) - MQT06.1/MST02 -
TestMethod ........coveveveeeceeeeeeeee X Simulator / [] Natural sunlight -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn 1000 -
Module temperature [°C] ........cccceeeeels 25.0 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3-2 45.56 37.93 17.85 16.96 643.4 79.10 -
3-4 45.23 37.51 18.35 17.11 641.8 77.33 -
3-5 45.65 36.97 18.45 17.46 645.5 76.64 -
3-6 4549 37.41 18.22 17.27 646.1 77.95 -
3-7 4554 37.53 18.34 17.33 650.4 77.87 -
3-8 45.86 36.72 18.43 17.26 633.7 74.99 -
3-9 45.66 36.82 18.35 17.14 631.1 75.32 -
3-10 45.72 37.76 18.14 17.21 649.9 78.36 -
3-11 4593 37.99 18.20 17.15 651.5 77.94 -
3-12 4557 37.81 18.18 17.12 647.3 78.13 -
3-13 45.83 37.93 18.21 17.13 649.7 77.85 -
Power degradation of each module after each test sequences -
Sample # | Pmax (initial) | Pmax (final) | Reproducibility Power Maximum allowed
degradation degradation -
(W] [W] r[%] [%] [%]
3-2 657.2 643.4 0.05 -2.10 -5.05 P
3-4 657.4 641.8 <0.01 -2.37 -5.00 P
3-5 656.3 645.5 <0.01 -1.65 -5.00 P
3-6 657.2 646.1 0.06 -1.69 -5.06 P
3-7 658.5 650.4 0.06 -1.23 -5.06 P
3-8 657.8 633.7 0.16 -3.66 -5.15 P
3-9 658.7 631.1 0.16 -4.19 -5.15 P
3-10 657.8 649.9 0.10 -1.20 -5.10 P
3-11 656.9 651.5 0.10 -0.82 -5.10 P
3-12 655.9 647.3 0.10 -1.31 -5.10 P
3-13 656.2 649.7 0.10 -0.99 -5.10 P
Supplementary information: According to Gate #2, Maximum allowed degradation [%] = -(5 + 0.95 x r)
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (final) - MQT03/MST16 =
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-2 12.9 >1000 No P
3-4 12.9 >1000 No P
3-5 12.9 >1000 No P
3-6 12.9 >1000 No P
3-7 12.9 >1000 No P
3-8 12.9 >1000 No P
3-9 12.9 >1000 No P
3-10 12.9 >1000 No P
3-11 12.9 >1000 No P
3-12 12.9 >1000 No P
3-13 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (final) - MQT15/MST17 -
Test voltage applied [V]........cccccceeeeneeeens | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |<3500 -
Solution temperature [°C]/ 2242 .......... |22+2 -
Sample # Required [MQ] Measured [MQ] -

3-2 12.9 >1000 P
3-4 12.9 >1000 P
3-5 12.9 >1000 P
3-6 12.9 >1000 P
3-7 12.9 >1000 P
3-8 12.9 >1000 P
3-9 12.9 >1000 P
3-10 12.9 >1000 P
3-11 12.9 >1000 P
3-12 12.9 >1000 P
3-13 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict

Module type: ODA645-33V-MH (BOM3 lower end)

4.1 Visual inspection (initial) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceeeeeeeee.s | 04/29/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-24 No visual defects
3-25 No visual defects P

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause

Requirement + Test Result - Remark Verdict
4.19.5 Initial stabilization - MQT19.1 -
Sample #......occovvvveeeeeiiieeee e | 3224 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 643.7 - -
1(P2) 5.0 >500 N/A MPPT 642.4 - -
2(P3) 5.0 >500 N/A MPPT 641.1 0.20 Yes
Sample#....ccoovceieieiiiiiieeeeeeciieen . | 3925 -
Light exposure method..............c.c....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 645.0 - -
1(P2) 5.0 >500 N/A MPPT 643.4 - -
2(P3) 5.0 >500 N/A MPPT 641.5 0.27 Yes
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY]......cccccveveenet [ 05/03/2023 -
Testmethod .........cccceeveeveeveeveeeeneneeees | X Simulator / [] Natural sunlight -
Irradiance [W/m?]...........cccoceeeevcvveeeennnn.:. | 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
£ [%] e |3 -
Calculated P, (lab) lower limit for each 611.8 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 630.7 )
average of samples [W].......ccocevvenenst
Calculated P, (l1ab) upper limit for 679.7
average of samples [W]........cccceeueennni:
t2 %] e |3 -
Calculated Vyc(lab) upper limit for each 45.79 )
individual sample [V]......cccooovininnnnndt
t3 %] e |3 -
Calculated Is¢(lab) upper limit for each 18.61 )
individual sample [A]......cccoovininnnndt
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3-24 4513 37.10 18.33 17.28 641.1 77.51 P
3-25 45.05 37.10 18.23 17.29 641.5 78.10 P
Average - - - - 641.3 - P

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

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY]......cccccveveeeet [ 05/03/2023 -
Test voltage applied [V]........ccccceeeeeneeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-24 12.9 >1000 No P
3-25 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-mZ2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiiiviienea 05/03/2023 -
Test voltage applied [V]....coovvvvveveveennnnns 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2260 -
Solution temperature [°C] /222 .......... |22.8 -
Sample # Required [MQ] Measured [MQ] -

3-24 12.9 >1000 P
3-25 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict

Module type: ODA670-33V-MH (BOM3 higher end)

4.1 Visual inspection (initial) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceeeeeeeee.s | 04/29/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-26 No visual defects
3-27 No visual defects P

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause

Requirement + Test Result - Remark Verdict
4.19.5 Initial stabilization - MQT19.1 -
Sample #......ococvvvveeeeeeiieeee s | 3-26 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 643.7 - -
1(P2) 5.0 >500 N/A MPPT 642.4 - -
2(P3) 5.0 >500 N/A MPPT 641.1 0.20 Yes
Sample#....ccooveieiiiiiiieecieen | 3927 -
Light exposure method..............c.c....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 04/29/2023 - 05/03/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 645.0 - -
1(P2) 5.0 >500 N/A MPPT 643.4 - -
2(P3) 5.0 >500 N/A MPPT 641.5 0.27 Yes
Supplementary information: N/A

PV-T-125 TRF 61215 61730

Page 171 of 370

Version 1.2



File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY]......cccccveveenet [ 05/03/2023 -
Testmethod .........cccceeveeveeveeveeeeneneeees | X Simulator / [] Natural sunlight -
Irradiance [W/m?]...........cccoceeeevcvveeeennnn.:. | 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
£ [%] e |3 -
Calculated P, (lab) lower limit for each 635.5 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 655.2 )
average of samples [W].......ccocevvenenst
t2 %] e |3 -
Calculated Vyc(lab) upper limit for each 46.81 )
individual sample [V]......cccooovininnnnndt
t3 %] e |3 -
Calculated Ig¢(lab) upper limit for each 18.81 )
individual sample [A]....cccccvvvieeeicieeenn
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

3-26 45.84 38.19 18.45 17.47 667.2 78.87 P
3-27 45.91 38.30 18.36 17.42 667.2 79.16 P
Average - - - - 667.2 - P

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

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY]......cccccveveeeet [ 05/03/2023 -
Test voltage applied [V]........ccccceeeeeneeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-26 12.9 >1000 No P
3-27 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-mZ2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiiiviienea 05/03/2023 -
Test voltage applied [V]....coovvvvveveveennnnns 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2260 -
Solution temperature [°C] /222 .......... |22.8 -
Sample # Required [MQ] Measured [MQ] -

3-26 12.9 >1000 P
3-27 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict

Module type: ODA660-33V-MH (BOM4)

4.1 Visual inspection (initial) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceeeeeeee.s | 05/12/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
4-1 No visual defects
4-2 No visual defects P

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause

Requirement + Test Result - Remark Verdict
4.19.4 Initial stabilization - MQT19.1 =
Sample #......ooocvvvveeeeeeiiceeeeee el |41 -
Light exposure method..............coc....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 05/12/2023 - 05/16/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 661.5 - -
1(P2) 5.0 >500 N/A MPPT 659.5 - -
2(P3) 5.0 >500 N/A MPPT 658.5 0.23 Yes
Sample#....ccoovveeiiiiiiiiieeenns . |42 -
Light exposure method..............c.c....... [] Solar simulator / [X] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: | 05/12/2023 - 05/16/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 660.9 - -
1(P2) 5.0 >500 N/A MPPT 659.1 - -
2(P3) 5.0 >500 N/A MPPT 657.8 0.23 Yes
Supplementary information: N/A
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Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY]......cccceveveeenet | 05/16/2023 -
Testmethod .........cccceeveeveeveeveeeeneneeees | X Simulator / [] Natural sunlight -
Irradiance [W/m?]...........cccoceeeevcvveeeennnn.:. | 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
£ [%] e |3 -
Calculated P, (lab) lower limit for each 626.0 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 645.4 )
average of samples [W].......ccocevvenenst
t2 %] e |3 -
Calculated Vyc(lab) upper limit for each 46.40 )
individual sample [V]......cccooovininnnnndt
t3 %] e |3 -
Calculated Ig¢(lab) upper limit for each 18.74 )
individual sample [A]....cccccvvvieeeicieeenn
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

4-1 45.51 37.71 18.53 17.46 658.5 78.07 P
4-2 4563 37.89 18.55 17.36 657.8 77.69 P
Average - - - - 658.2 - P

Supplementary information: The limit value is calculated through considering the tolerance of rated label values
and lab measurement uncertainty.
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IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY]......cccceveveeenet | 05/16/2023 -
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

4-1 12.9 >1000 No P
4-2 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06

Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiiiviienea 05/16/2023 -
Test voltage applied [V]....coovvvvveveveennnnns 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2785 -
Solution temperature [°C] /222 .......... |21.3 -
Sample # Required [MQ] Measured [MQ] -

4-1 12.9 >1000 P
4-2 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-mZ2. Area of the module is

3.11m2,
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Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.16 Static mechanical load test - MQT16/MST34 =
Sample #.....ooovceieieeeeee e 4-2 -
Test date [MM/DD/YYYY].....ccccceveveees [ 07/11/2023 -
Designed load (downward / upward) [Pa] | 3600 / 1600 )
Safety factor.........cccovviiii 1.5 -
Mounting method ....................ceeeeeeeeee s | Clamps (6 points) -
Load applied to......cccvveeeeeeeiiiieeeeeld Downward Upward -
Mechanical load [Pa].........ccccovvieennninn 5400 2400 -
1st cycle duration [hours].........ccccee..l 1h 1h -
Intermittent open-circuit? .....................: No No -
27 cycle duration [hours]........ccccceenen 1h 1h -
Intermittent open-circuit? .....................: No No -
31 cycle duration [hours] ...........ccc.....u 1h 1h -
Intermittent open-circuit? .....................: No No -
Supplementary information: N/A
4.1 Visual inspection (after static mechanical load test) - MQT01/MST01 -
Test date [MM/DD/YYYY]......cccceveveees [ 07/11/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

4-2 No visual defects P
Supplementary information: N/A
4.2 Maximum power determination (after statistic mechanical load test) - MQT02/MST03 -
Test date [MM/DD/YYYY]......cccceveveee [ 07/11/2023 -
Ambient temperature [°C]...................... |Corrected to 25.0 -
Irradiance [W/m?]..............cecceeveenneen s | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] 5

4-2 4548 37.21 18.42 17.19 639.6 76.35 -
Supplementary information: N/A
4.3 Insulation test (after static mechanical load test) - MQT03/MST16 -
Test date [MM/DD/YYYY]..cccooeeveevveeees | 07/11/2023 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

4-2 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (after static mechanical load test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveveees [ 07/11/2023 -
Test voltage applied [V]........cccccceeeeneeeens | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2762 -
Solution temperature [°C]/ 2212 .......... |23.1 -
Sample # Required [MQ] Measured [MQ] -

4-2 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,
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Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (final, Gate #2) - MQT06.1/MST02 -
TestMethod ........coveveveeeceeeeeeeee X Simulator / [] Natural sunlight -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn 1000 -
Module temperature [°C] ........cccceeeeels 25.0 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

4-2 4548 37.21 18.42 17.19 639.6 76.35 -
Power degradation of each module after each test sequences -
Sample # | Pmax (initial) | Pmax (final) | Reproducibility Power Maximum allowed

degradation degradation -
(W] [W] r [%] [%] [%]

4-2 657.8 639.6 0.13 -2.77 -5.12 P
Supplementary information: According to Gate #2, Maximum allowed degradation [%] = -(5 + 0.95 x r)
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Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (final) - MQT03/MST16 =
Test voltage applied [V].....cccceeveeeeeinnnn: 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

4-2 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (final) - MQT15/MST17 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |<3500 -
Solution temperature [°C]/ 2242 .......... |22+2 -
Sample # Required [MQ] Measured [MQ] -
4-2 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2.
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File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1 / EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict

Module type: ODA590-36V-MH (BOMS)

4.1 Visual inspection (initial) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceeeeeeeees | 11/07/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
5-1 No visual defects
5-2 No visual defects P

Supplementary information: N/A

PV-T-125 TRF 61215 61730 Page 185 of 370 Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
4.19.5 Initial stabilization - MQT19.1 -
Sample #.....ooovceieieeeeee e 5-1 -
Light exposure method..............coc....... X Solar simulator / [] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start - end .: |11/07/2023 - 11/10/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) /| Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m?] [°C] [Q] [W] [%] [Y/N]
Initial(P1) N/A N/A N/A N/A 580.9 - -
1(P2) 5.0 927 50+ 10 MPPT 580.0 - -
2(P3) 5.0 919 50+ 10 MPPT 580.6 0.16 Yes
Sample#....ccooviiiee 5-1 -
Light exposure method..............c.c....... X Solar simulator / [] Natural sunlight / [ ] Others -
Test date [MM/DD/YYYY]/ start-end .: |11/07/2023 - 11/10/2023 -
Testcycle | Integrated Irradiance Module Resistive Pmax at the | (Pmax - Pmin) / | Stable?
irradiation temperature load end of cycle Paverage
[kWh/m?] [W/m2] [°C] [Q] (W] [%] [Y /N]
Initial(P1) N/A N/A N/A N/A 583.3 - -
1(P2) 5.0 927 50 + 10 MPPT 582.2 - -
2(P3) 5.0 919 50+ 10 MPPT 583.0 0.19 Yes
Supplementary information: N/A
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Test Report
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Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.6 Performance at STC (after initial stabilization, Gate #1) - MQT06.1/MST02 -
Test date [MM/DD/YYYY].....cccocvveeeeeeet [ 11/10/2023 -
TestMethod ........coveveveeeceeeeeeeee X Simulator / [] Natural sunlight -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn 1000 -
Module temperature [°C] ............cceeee....s | 25.0 -
t1{%]. e | £3 -
Calculated P, (lab) lower limit for each 560.8 )
individual sample [W]......ccccovovevieenenn
Calculated P, (1ab) lower limit for 578.2 i
average of samples [W].......ccocevvenenst
2 [%0] et 13 -
Calculated Vyc(lab) upper limit for each 52.59 i
individual sample [V]....cooccvvveeiicienenn
t3 %] e | £3 -
Calculated Is¢(lab) upper limit for each 14.85 )
individual sample [A]......cccoovininnnndt
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

5-1 52.33 44.79 13.63 12.96 580.6 81.42 P
5-2 52.35 45.11 13.58 12.92 583.0 82.03 P
Average - - - - 581.8 - P

Supplementary information: The limit value is calculated through considering the tolerance of rated label values
and lab measurement uncertainty.
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T4V NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.3 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY].....cccocvveeeeeeet [ 11/10/2023 -
Test voltage applied [V]........ccccceeeeeneeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

5-1 15.5 >1000 No P
5-2 15.5 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-mZ2. Area of the module is

2.58m?2.
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Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61215-1/ EN IEC 61215-1, IEC 61215-1-1/ EN IEC 61215-1-1, IEC 61215-2 / EN IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
4.15 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiiiviienea 11/10/2023 -
Test voltage applied [V]....coovvvvveveveennnnns 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2097 -
Solution temperature [°C]/ 2242 .......... |23.3 -
Sample # Required [MQ] Measured [MQ] -

5-1 15.5 >1000 P
5-2 15.5 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.58m?2.
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Test Report

P03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61730-1 / EN IEC 61730-1

Clause

Requirement + Test

Result - Remark

Verdict

Test results of IEC 61730-1 / EN IEC 61730-1

4 Classification, application and intended use

4.1 General

The module has been evaluated for the following
Class (IEC 81140) ......cveieieiieeeiee e :

4.5 Intended use

PV modules are installed in the following special applications:

a) Building attached PV (BAPV) N/A -

b) Building integrated PV (BIPV) N/A -

c) Applications in areas where snow and / or wind load N/A -
exceeding loads as tested in IEC 61730-2 are
expected

d) Applications at environmental temperature exceeding | N/A -
the limits indicated in 5.1 of IEC 61730-1

e)-j) Other (e to j as listed in 4.5 of IEC 61730-1, please N/A -
specify)

Supplementary information: N/A

Remark:

Classification as in IEC 61730-1:

Class 0: Modules rated for use in this classification have individual and/or system level electrical outputs at
hazardous levels of voltage, current and power. Class 0 PV modules are intended for use in restricted
access areas that are protected from public access by fences or other measures of the location that prevent
general access.

Class II: Modules rated for use in this classification Il have individual and/or system level electrical outputs at
hazardous levels of voltage, current and power. These PV modules are intended for installation where
general user access and contact to insulated live parts is anticipated.

Class Ill: Modules rated for use in this classification shall not have electrical ratings greater than 240W where
the open-circuit voltage does not exceed 35VDC and the short-circuit current does not exceed 8 A when
tested under standard test conditions. These PV modules are intended for installation where general user

access and
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IEC 61730-1 / EN IEC 61730-1

Clause

Requirement + Test

Result - Remark

Verdict

5 Requirements for design and construction

5.1 General

All PV modules shall be suitable for operation
in outdoor non-weather protected locations,
exposed to direct and indirect (albedo) solar
radiation, in an environmental temperature
range of at least -40°C to +40°C and up to
100 % relative humidity as well as rain.

IEC 61215 and IEC 61730-2, all tests
were passed.

A PV module can either be completely
assembled when shipped from the factory, or
be provided in subassemblies. The provided
assemblies of the product shall not involve any
action that is likely to affect compliance with
the requirements of the IEC 61730 series.
Incorporation of a PV module into the final
assembly shall not require any alteration of the
PV module from its originally evaluated form.

No assembly part is present.

N/A

The construction of a PV module shall be such
that equipotential bonding continuity, if
applicable, is not interrupted by installation

IEC 61730-2, MST 13 was passed

Any adjustable or movable structural part shall
be provided with a locking device to reduce
the likelihood of unintentional movement, if
any such movement may result in a risk of fire,
electric shock, or injury to persons.

No such part

N/A

PV modules shall not have accessible burrs,
sharp edges or sharp points that can cause
injury to users or service persons. Edges and
points that appear to be sharp by inspection,
shall comply with the sharp edge test (MST
06).

IEC 61730-2, MSTO06 test was
passed.

Parts shall be prevented from loosening or
turning if such loosening or turning may result
in a risk of fire, electric shock, or injury to
persons. Compliance for components is
verified by specific tests described in the
relevant standards or screw connection test
(MST 33).

No such part

N/A
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IEC 61730-1 / EN IEC 61730-1

Clause Requirement + Test Result - Remark Verdict
5.2 Marking and documentation =
5.2.1 General -
- Instructions related to safety shall be in an official Installation manual with P
language of the country where the equipment is to be | English.
installed.

5.2.2 Marking -

5.2.2.1 General -

Each PV module includes the following clear and indelible markings: -

a) Name, registered trade name, or registered trade Written on the nameplate. P
mark of manufacturer

b) Type or model number designation Written on the nameplate. P

c) Serial number Stuck beside the string P

connectors.

d) Date and place of manufacture; alternatively serial Traceable from serial number. P
number assuring traceability of date and place of
manufacture

e) Polarity of terminals or leads Polarized by color / tag.

f) “Maximum system voltage” or "Vsys” Written on the nameplate.

g) Class of protection against electrical shock, in Written on the nameplate. P
accordance with Clause 4 of IEC 61730-1:2016

h) “Voltage at open-circuit” or “Voc” including Written on the nameplate. P
manufacturing tolerances

i) “Current at short-circuit” or “Is¢” including Written on the nameplate. P
manufacturing tolerances

) “PV module maximum power” or “Pmax” including Written on the nameplate. P
manufacturing tolerances

k) “Maximum overcurrent protection rating” (compliance | Written on the nameplate. P
is verified by reverse current overload test (MST 26))

- All electrical data shall be shown as relative to Written on the nameplate. P
standard test conditions (STC: 1000W/m2, 25+2°C,
AM 1.5 according to IEC 60904-3).

- International symbols shall be used where applicable. | Written on the nameplate.

- PV connectors or wiring shall be marked in “Do not disconnect under
accordance to IEC 62852 with a symbol ,Do not load” is written on the
disconnect under load®, as given in Annex A. Symbol | connector.
or warning notice shall be imprinted or labelled close
to connector.

- PV connectors shall be clearly marked indicating the The terminal polarity is P
terminal polarity. marked on the PV connectors.
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Verdict

For Class Il and Class 0 PV modules, the folowing
(IEC 60417-6042: Caution, risk of electric shock)
symbol shall be applied near the PV module electrical
connection means.

/N

Written on the nameplate.

PV modules shall be marked to indicate the class
according to IEC 61730-1: 2016.

Written on the nameplate.

PV modules provided with a functional earth
connection shall be provided with a symbol according
to 5.2.2.2.2, Figure 3.

No functional earth connection

N/A

PV modules provided with terminals for field wiring
rated only for use with copper wire shall be marked,
at or adjacent to the terminals, with the statement
"Use copper wire only", "Cu only", or the equivalent.

Not required

N/A

PV modules provided with terminals for field wiring
rated only for use with a different specific wiring
material shall be marked with a similar statement
referring to the rated material.

Not required

N/A

5.2.2.2 Symbols

5.2.2.2.1 Equipotential bonding

A wiring terminal or bonding location of a PV module
intended to accommodate a field installed bonding
conductor for equipotential bonding is identified with
the appropriate symbol IEC 60417-5021 (DB:2002-
10) (Figure 2)). Alternatively IEC 60417-5017 (Figure
1) can be used. No other terminal or location shall be
identified in this manner.

Printed on the frame

N/A

52222F

unctional earthing

A wiring terminal or bonding location of a PV module
intended to accommodate a field installed functional
earthing conductor is identified with the appropriate
symbol (IEC 60417-5018 (DB: 2002-10) (Figure 3).

No Functional earthing

N/A

5.2.3 Documentation

PV modules shall be supplied with documentation
describing the methods of electrical and mechanical
installation as well as the electrical ratings of the PV
module.

Written in installation manual.

The documentation shall state the Class under which
the PV module was qualified and any specific
limitations required for that Class.

Written in installation manual.

The documentation shall state the environmental
conditions to which the module has been qualified
which by default includes a temperature range of
-40°C to +40°C.

Written in installation manual.
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Clause Requirement + Test Result - Remark Verdict

- The documentation shall state the environmental Written in installation manual. P
conditions to which the module has been qualified
which by default includes wind / snow load including
safety factor.

- It shall be ensured that appropriate documentation for | Written in installation manual. P
safe installation, use, and maintenance is available to
installers and operators.

The documentation shall contain the following information: -

- All information required by 5.2.2.1 with exception of See above P
c),d)and e)

- Recommended maximum series / parallel PV module | Written in installation manual. P
configurations

- The current rating of overcurrent protection, as Written on the nameplate. P
determined in MST 26

- Manufacturer’s stated tolerance for Voc, Isc and Written on the nameplate. P
maximum power output Pmax under standard test
conditions

- Temperature coefficient for voltage at open-circuit. Written in installation manual. P

- Temperature coefficient for maximum power. Written in installation manual. P

- Temperature coefficient for short-circuit current. Written in installation manual. P

- All electrical data shall be shown as relative to Written on the nameplate. P
standard test conditions (1000 W/m?2, (25 + 2)°C, AM
1.5 according to IEC 60904-3).

- International symbols shall be used where applicable. | Written on the nameplate. P

The electrical documentation shall include a detailed description of the electrical installation wiring -

method to be used. This description shall include:

- The minimum cable diameters for PV modules Written in installation manual. P
intended for field wiring

- Any limitations on wiring methods and wire Written in installation manual. P
management that apply to the junction box for the PV
module

- The size, type, material, and temperature rating of the | Written in installation manual. P
conductors to be used

- Type of terminals for field wiring Written in installation manual.

- Specific PV connector model / types and Written in installation manual.
manufacturer to which the PV module connectors can
be mated

- The bonding method(s) to be used (if applicable) shall | Written in installation manual. P
be specified. All provided or specified hardware shall
be identified in the documentation.

- The type and ratings of bypass diode to be used (if Written in installation manual. P
applicable)

- Limitations to the mounting situation (e.g. slope, Written in installation manual. P

PV-T-125 TRF 61215 61730 Page 194 of 370 Version 1.2




Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61730-1 / EN IEC 61730-1

Clause Requirement + Test

Result - Remark

Verdict

mounting means, cooling)

- A statement indicating the fire rating(s) and the
applied standard, or a statement that resistance to
external fire sources was not evaluated, as well as
the limitations to that rating (e.g. installation slope,
sub structure or other applicable installation
information)

Written in installation manual.

- A statement indicating the minimum mechanical
means for securing the PV module (as evaluated
during the mechanical load test (MST 34))

Written in installation manual.

- A statement indicating the maximum altitude the PV
module is designed for. De-ratings can be applied.

Written in installation manual.

The documentation for roof mounting shall include:

- A statement indicating the minimum mechanical
means for securing the PV module to the roof (as
evaluated during the mechanical load test according
(MST 34)

Written in installation manual.

- Details of the specific parameter(s) when the fire
rating is dependent on a specific mounting structure,
specific spacing, or specific means of attachment to
the roof or structure.

Written in installation manual.

- The documentation shall include a statement advising
that external or otherwise artificially concentrated
sunlight shall not be directed onto the front or back
face of the PV module (if not qualified for).

Written in installation manual.

- Assembly instructions shall be provided with a
product shipped in subassemblies, and shall be
detailed and adequate to the degree required to
facilitate complete and safe assembly of the product
to specifications set forth in the IEC 61730 standard
series.

Not applicable

N/A

- To facilitate proper system sizing the manufacturer
shall include relevant parameters in the installation
instructions that allow system layout based not only
on STC values given in the documentation. For
example a safety factor for Voc and Isc of 1.25 is
recommended since irradiance is often higher then
1000 W/m? and temperature below 25°C may raise
VOC.

A statement as suggested in IEC 61730:2016 is
recommended.

Written in installation manual.
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5.3 Electrical components and insulation -
5.3.2 Internal wiring -
) Internal wiring shall have sufficient current carrying Cable was certified according P

capacity for the relevant application. to EN 50618
5.3.4 Connectors -
) External DC connectors shall fulfil the requirements of | Connector was certified P
IEC 62852. according to IEC 62852.
5.3.5 Junction boxes for PV modules =
) Junction boxes for PV modules shall fulfil the Junction box was certified P
requirements of IEC 62790. according to IEC 62790.
5.3.6 Frontsheets and backsheets =
- Polymeric frontsheets and backsheets shall meet Relevant test of IEC 61730-2 P
relevant requirements of section 5.5.2 was passed.
- If these sheets are used as relied upon insulation they | Relevant test of IEC 61730-2 P
shall fulfil requirements of 5.6.4.3 and 5.5.2.3 for was passed.
insulation in thin layers
5.3.7 Insulation barriers -
- A polymeric insulation barrier shall meet the relevant Relevant test of IEC 61730-2 P
requirements of 5.5.2 was passed.
5.3.8 Electrical connections -
5.3.8.1 General -
) External wires and cables shall fulfil the requirements | Cable was certified according P
of EN 50618 or IEC 62930. to EN 50618
) External DC connectors shall fulfil the requirements of | Connectors was certified P
IEC 62852. according to IEC 62852.
) Junction boxes for PV modules shall fulfil the Junction box is certified P
requirements of IEC 62790. according to IEC 62790.
) Prevention shall be taken that connections do not No such terminal. N/A
become loose, e.g. by using a washer.
- Precautions shall be taken that under operation No such terminal. N/A
clamping units or other terminations are prevented
from thermal and mechanical stress which might
impair electrical conductivity.
5.3.8.2 Terminals for external cables and PV connector ribbons -
- Terminals for electrical connections shall be suitable Junction box is certified P
for the type and range of conductor cross-sectional according to IEC 62790.
areas according to specification of the manufacturer.
They shall meet the requirements of IEC 62790.
- Insulated terminals shall be designed in a manner Junction box is certified P
where a possible displacement that may result in a according to IEC 62790.
reduction of clearances and creepage distances is
prevented.
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5.3.8.3 Splices and connections inside a PV module -
- Splices and connections inside a PV module other No splice. P

than those for terminals of external cables and PV Electrical connections is
connector ribbons shall be mechanically secured and | gg|dered.
shall provide electrical continuity. Electrical
connections shall be soldered, welded, conductively
adhered, crimped, or otherwise securely connected. A
soldered or conductively adhered joint shall be
additionally mechanically secured.
5.3.9 Encapsulants -
a) The rated operating temperature range of the Relevant test of IEC 61730-2 P
encapsulant shall include the temperature range of was passed.
the intended application.
b) The material group, the insulation resistance and the | Relevant test of IEC 61730-2 P
dielectric strength of the encapsulant shall be suitable | was passed.
for the intended application.
5.3.10 Bypass diodes -
- Bypass diodes shall be rated to withstand the current | IEC 61730-2, MST25 test was P
and voltage for their intended use. passed.
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5.4 Mechanical and electromechanical connections

5.4.1 General

- Mechanical connections shall be able to durably
withstand the thermal, mechanical, and environmental
stresses occurring in the application without
decreasing the integrity of the connection below safe
levels.

Connections are mechanically
secure.

Parts intended to be removed shall only be
detachable with the aid of tools.

No such part.

N/A

For mechanical connections friction between
surfaces, such as simple spring pressure, is not
acceptable as the sole means to inhibit the turning or
loosening of a part.

No such part.

N/A

5.4.2 Screw connections

- Screws and mechanical connections, the failure of
which might cause the PV module to become unsafe,
shall withstand the mechanical stresses occurring in
normal use. Screws shall not be made of a material
which is soft or liable to creep.

No screw is used.

N/A

- Screws used to provide mechanical stability and
continuity for equipotential bonding, e.g. fixing screws
in frames and other components, shall withstand the
mechanical stresses occurring in normal use. At least
one screw per electrical- mechanical connection shall
ensure the electrical connection between the metallic
components.

No screw is used.

N/A

- Screws used for mechanical and electrical
connections with a nominal diameter of less than
3 mm shall screw into metal.

No screw is used.

N/A

- For screws used for mechanical and electrical
connections two full threads shall engage into the
metal.

No screw is used.

N/A

- Screwed and other fixed connections between
different parts of the PV module shall be made in
such a way that they do not come loose through
torsion, bending stresses, vibration, etc., as may
occur in normal use.

No screw is used.

N/A

5.4.3 Rivets

- Rivets which serve as electrical as well as mechanical
connections are locked against loosening. A
noncircular shank or an appropriate notch may be
sufficient.

No rivets is used.

N/A
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5.4.4 Thread-cutting screws

Thread-cutting screws and self-tapping screws shall
not be used for the interconnection of current-carrying
parts made of metal which is soft or liable to creep,
such as zinc or aluminium.

No screw is used.

N/A

Thread-forming screws (sheet metal screws) shall not
be used for the connection of cur3rent-carrying part,
unless they clamp these parts directly in contact with
each other, and are provided with suitable locking
means.

No screw is used.

N/A

Thread-cutting (self-tapping) screws shall not be used
for the connection of current-carrying parts unless
they generate a full form standard machine screw
thread. However, screws of the latter type shall not be
used if they are likely to be operated by the user or
installer

No screw is used.

N/A

Threat-cutting and threat-forming screws, used to
provide continuity for equipotential bonding, shall be
such that it is not necessary to disturb the connection
in normal use.

No screw is used.

N/A

For equipotential bonding one screw is permitted if
two full threads engaged the metal.

No screw is used.

N/A

5.4.5 Form/press / tight fit

Form/press/tight fits of metallic components not
separately equipotential bonded need to be
electrically connected.

No such part

N/A

5.4.6 Connections by adhesives

Adhesion of a polymer relied upon for insulation to
another insulating layer shall be appropriate for the
application.

No such part

N/A

If the connection by adhesive should be considered
as cemented joint the requirements according to
5.6.4.2 shall be applied.

No such part

N/A

5.4.7 Other connections

Other connections such as, for example, welded or
soldered, were investigated by visual inspection (MST
01). Other connections which are relied upon for
equipotential bonding were checked with test of
continuity of equipotential bonding (MST 13).
Materials and processes for creating the connections
shall be appropriate for the intended use.

No such part

N/A

PV-T-125 TRF 61215 61730 Page 199 of 370

Version 1.2




Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61730-1 / EN IEC 61730-1

Clause

Requirement + Test

Result - Remark

Verdict

5.5 Materials

5.5.2 Polymeric materials

5.5.2.1 General

Polymeric parts which ensure either the electrical or
mechanical safety of the PV module, or both, shall be
resistant to electrical and mechanical property
degradation and shall apply with the requirement of
the materials creep test (MST37) depending on their
constructive function in the PV module.

Relevant tests of IEC 61730-2
were passed.

5.5.2.3 Polymeric materials used as electrical insulation

5.5.2.3.3 Endurance to thermal stress - RTE(RTI) or Tl (mechanical / electrical)

Materials used as relied upon insulation shall have a
minimum relative thermal endurance, relative thermal
index or temperature index (RTE/RTI or Tl) in
accordance with IEC 60216-5 or IEC 60216-1 equal
to or greater than the maximum normalized operating
temperature of the material as measured in the
particular mounting situation (e.g. roof mounted)
during the temperature test (MST 21), or 90 °C,
whichever is higher.

RTE/RTI or Tl of backsheet is
above the test values during
the temperature test (MST
21), or above 90 °C,
whichever is higher.

5.5.2.3.4 Polymeric insulating materials used as external parts

External polymeric parts of the PV module whose deterioration could impair the safety shall meet
the following additional requirements:

a)

Flammability class minimum V-1 according to IEC
60695-11-10 (not applicable to insulation in thin
layers; those are covered only by MST 24)

Not applicable.

N/A

Ball pressure test according to IEC 60695-10-2 with a
temperature of 75 °C (not applicable to insulation in
thin layers)

Not applicable.

N/A

Ignitability test (MST 24) in final application
(laminated or the PV module)

IEC 61730-2 MST24 was
passed.

Peel test for proof of cemented joints according to
IEC 61730-2 (MST 35), where applicable.

Not applicable.

N/A

Lap shear strength test (MST 36), where applicable.

Not applicable.

N/A

5.5.2.3.5 Polymeric insulating parts supporting live parts

External parts of non-metallic material, parts of
insulating material supporting live parts including
connections, and parts of polymeric material providing
supplementary insulation or reinforced insulation,
shall be sufficiently resistant to heat if their
deterioration could cause the PV module to fail to
comply with this standard.

Yes
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5.5.2.4 Polymeric materials used for mechanical functions

Materials used for mechanical functions shall have a
minimum mechanical relative thermal endurance,
relative thermal index or temperature index (RTE/RTI
or Tl) equal or greater than the max. normalized
operating temperature of the material as measured in
the particular mounting situation during temperature
test (MST21), or 90°C, whichever is higher.

Yes

5.5.3 Metallic materials

5.5.3.1 General

In accordance with IEC 60950-1 metal parts designed
for applications in climates with wet or humid ambient
conditions shall not be in contact to metal parts that
have a difference of their electrochemical potentials of
more than 600 mV. Larger electrochemical potential
differences are permissible if the contact points of
these materials are designed to remain dry.

The frame is Anodized
aluminum alloy. Relevant tests
of IEC 61730-2 were passed.

Iron or mild steel as a part of the product shall be
plated, painted, or enamelled for protection against
corrosion. The corrosion protection at a minimum
shall be at least equivalent to a zinc coating of 0.015
mm thickness.

Relevant tests of IEC 61730-2
were passed.

5.5.3.2 Current carrying parts

Under normal operation current-carrying parts shall
have a sufficient mechanical strength and electrical
conductivity. If environmental conditions may cause
corrosion current-carrying materials (metal, polymeric
based, etc.) shall be protected against corrosion, e.g.
by coating.

Relevant tests of IEC 61730-2
were passed.

In case of current-carrying parts consisting of
corrosion protective coated metal the coating shall be
capable of preventing corrosion according to either
one of ISO 1456, 1ISO 1461, 1ISO 2081 or ISO 2093. If
the current-carrying parts may be stressed by
abrasion, coated metal parts are not allowed.

Relevant tests of IEC 61730-2
were passed.

5.5.4 Adhesives

Adhesives shall be appropriate for the application.
Compliance is checked by relevant tests of

IEC 61730-2, including lap shear strength test (MST
36), peel test (MST 35), robustness of terminations
test (MST 42), mechanical load test (MST 34), and
visual inspection (MST 01), accessibility test (MST
11), wet leakage current test (MST 17) pre- and post-
test sequences, where applicable.

Relevant tests of IEC 61730-2
were passed.

Additionally, if an adhesive is part of the relied upon
electrical insulation it has to meet the requirements of
5.5.2.3.3.

Relevant tests of IEC 61730-2
were passed.
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5.6 Protection against electric shock

5.6.1 General

- PV modules shall be provided with adequate
protection against contact with hazardous live parts
and shall pose no risk of electric shock.

Relevant tests of IEC 61730-2
were passed.

5.6.2 Protection against accessibility to hazardous live parts

5.6.2.1 General

- PV modules shall be constructed to provide adequate
protection against accessibility to hazardous live parts
(>35V DC).

Relevant tests of IEC 61730-2
were passed.

- For Class 0 PV modules, accessible parts shall be
separated from hazardous live parts by at least basic
insulation.

Compliance is checked by visual inspection (MST 01)
and by accessibility test (MST 11).

Not applicable.

N/A

- Class Il PV modules shall be so constructed and
enclosed that only parts separated from hazardous
live parts by double or reinforced insulation are
accessible.

Compliance is checked by visual inspection (MST 01)
and by accessibility test (MST 11).

Class II, compliance is
checked by visual inspection
(MST 01) and by accessibility
test (MST 11).

- In Class Ill PV modules live parts are not considered
as hazardous, so a separation from accessible parts
is not needed. To ensure sufficient functionality and
protection against hazardous lighting arc, live parts of
different polarity shall be separated by at least
functional insulation.

Compliance is checked by visual inspection (MST 01)
and by accessibility test (MST 11).

Not applicable.

N/A

- Materials used for realizing protection against
accessibility of hazardous live parts by means of
enclosure, insulation barrier or relied upon insulation
shall comply with the requirements of 5.5.2 due to
their application.

Relevant tests of IEC 61730-2
were passed.

5.6.2.2 Protection by means of enclosures and insulation barriers

- Enclosures or insulation barriers shall be so designed
that, after mounting, the live parts are not accessible.

Relevant tests of IEC 61730-2
were passed.

5.6.2.3 Protection by means of insulation of live parts

- An insulation material providing the sole insulation
between a live part and an accessible metal part, or
between uninsulated live parts not of the same
potential, shall be of adequate thickness and of a
material appropriate for the application.

Relevant tests of IEC 61730-2
were passed.

PV-T-125 TRF 61215 61730 Page 202 of 370

Version 1.2




Test Report

File No.: PVP03179/23P-06

T4V NORD

Test Report No.: 492012901.001

IEC 61730-1 / EN IEC 61730-1

Clause Requirement + Test Result - Remark Verdict
5.6.3 Insulation coordination -
5.6.3.1 General -
- Position Edge of module -
5.6.3.2 Pollution degree -

- Pollution degree 1 -
5.6.3.3 Material group -
- Material group I -
5.6.3.4 Clearances (cl) and creepage distances (cr) -
- Min. determined creepage distance 13.5 mm P
- The module type has been evaluated for the foIIowmg Vsys = 1500V -
System voltage .......cceeeviiiii i
- The modules are intended for a maximum operatlng 2000 -
altitude (meters above sea level) of [m] ..........ccc.....u
5.6.4 Distance through insulation (dti) -
5.6.4.1 General -
- The solid insulation properties of polymeric materials Relevant tests of IEC 61730-2 P
were verified through the tests outlined in IEC 61730- | were passed.
2.
- The distances through insulation (dti) are required for | N/A N/A
supplementary, double or reinforced insulation only
as shown in lines 4 of Table 3 and 4 of IEC 61730-1
- Polymeric materials for cemented insulation parts and | Relevant tests of IEC 61730-2 P
insulation in thin layers shall withstand environmental, | were passed.
thermal, electrical and mechanical stresses as far as
they occur. They shall comply with requirements
according to 5.5.2 The insulation shall fulfil the
material classification as given in IEC 60216-1, IEC
60216-2 and IEC 60216-5 (RTI/RTE/TI).
5.6.4.2 Cemented joints =
- Cemented joints were considered No N/A
5.6.4.3 Insulation in thin layers =
- Thickness of relied upon insulation was checked by Relevant tests of IEC 61730-2 P
insulation thickness test (MST 04) in final application. | were passed.
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a)

Single-layer sheet

- Minimum thickness according to lines 1b) of Table 3
and Table 4, as applicable depending on class (see
table 1).

Exception: The minimum thickness for a single layer
is 30um, even for system voltages < 600 V, since
pinholes may be present. For thicknesses < 30um a
multilayer concept shall be adopted to mitigate risk.

- RTI/RTE / Tl as defined in 5.5.2.3.3.
- Dielectric strength for reinforced insulation.

No such part

N/A

Multi-layer sheets

- The sum of thickness of all layers providing relied
upon insulation shall be in compliance with values
according to lines 1b) of Table 3 and Table 4, as
applicable depending on class (see table 1).

Each layer of a multi-layer (e.g. 2 layers, see Figure
4, example b1) and b2)) sheet providing relied upon
insulation shall meet the following requirements:

- RTI/ RTE / Tl as defined in 5.5.2.3.3.
- Dielectric strength for basic insulation.

If single layers are not characterized individually the
following applies:

The combined thickness of all layers (more and
including 2 layers, see Figure 4, example b1), b2) and
¢)) providing relied upon insulation shall be in
compliance with values according to Table 3 and
Table 4 as applicable depending on class (see Table
1).

RTI/RTE / Tl shall be determined in the full layer
stack or each layer providing relied upon insulation
shall meet RTI/ RTE / Tl as defined in 5.5.2.3.3. Any
changes in the stack or application require a new RTI
/ RTE / Tl evaluation.

Dielectric strength of entire multi-layer sheet providing
relied upon insulation shall fulfill requirements for
reinforced insulation.

Relevant tests of IEC 61730-2
were passed.

Supplementary information: N/A
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Test results of IEC 61730-2 / EN IEC 61730-2

Module type: ODA590-39V-MH (BOM1)

10.2 Visual inspection (initial) - MQT01/MSTO01 -

Test date [MM/DD/YYYY]....ccccccevenenet [09/27/2022 -

Sample # Nature and position of initial findings - comments or attach photos -
1 No visual defects P
2 No visual defects P
3 No visual defects P
4 No visual defects P
6 No visual defects P
8 No visual defects P
10 No visual defects P
11 No visual defects P
12 No visual defects P
13 No visual defects P
14 No visual defects P
15 No visual defects P
16 No visual defects P
17 No visual defects P
18 No visual defects P
19 No visual defects P
20 No visual defects P
21 No visual defects P
22 No visual defects P
23 No visual defects P

Supplementary information: N/A
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10.4 Maximum power determination (initial) - MQT02/MST03 =
Test date [MM/DD/YYYY]..oooiiiviienea 09/27/2022 -
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
2 54.67 45.64 13.82 12.94 590.6 78.15 -
3 54.43 44.97 13.77 13.03 585.9 78.20 -
4 54.40 44.96 13.85 13.06 587.2 77.92 -
6 54.67 45.47 13.75 12.97 589.7 78.47 -
8 54.48 44.75 13.73 13.07 584.9 78.18 -
10 54.87 45.40 13.76 12.97 588.8 77.99 -
11 54.77 45.37 13.73 12.95 587.6 78.14 -
12 54.76 45.03 13.79 13.07 588.5 77.96 -
13 54.78 44.89 13.72 13.07 586.7 78.05 -
14 54.70 45.51 13.79 12.99 591.1 78.35 -
17 54.76 45.33 13.78 13.00 589.3 78.10 -
18 54.70 45.42 13.74 12.96 588.7 78.33 -
19 54.65 45.29 13.76 13.00 588.7 78.30 -

Supplementary information: N/A
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10.13 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY].....ccocceveeeeet | 09/27/2022 -
Test voltage applied [V]........ccccceeeeeeeeens | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

2 14.3 >1000 No P
3 14.3 >1000 No P
4 14.3 >1000 No P
6 14.3 >1000 No P
8 14.3 >1000 No P
10 14.3 >1000 No P
11 14.3 >1000 No P
12 14.3 >1000 No P
13 14.3 >1000 No P
14 14.3 >1000 No P
17 14.3 >1000 No P
18 14.3 >1000 No P
19 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.14 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]..oooiiiviienea 09/27/2022 -
Test voltage applied [V]....coovvvvveveveennnnns 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: <3500 -
Solution temperature [°C] /222 .......... |21.2 -
Sample # Required [MQ] Measured [MQ] -

2 14.3 >1000 P
3 14.3 >1000 P
4 14.3 >1000 P
4 14.3 >1000 P
6 14.3 >1000 P
8 14.3 >1000 P
10 14.3 >1000 P
11 14.3 >1000 P
12 14.3 >1000 P
13 14.3 >1000 P
17 14.3 >1000 P
18 14.3 >1000 P
19 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.11 Continuity test of equipotential bonding (initial) - MST13 -
Test date [MM/DD/YYYY].......ccceeeveeees | 09/27/2022 -
Current applied [A] ....ccccovcvvveeeeivccineeenn.s. | 62.5 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: | A: The center of another longer side -

B: Adjacent shorter side with greatest distance from the
grounding point
C: Another adjacent shorter side with greatest distance
from the grounding point
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
4 <0.1 A: 0.034 A: 0.001 P
B: 0.020 B: 0.001
C: 0.026 C: 0.001
6 <01 A: 0.041 A: 0.001 P
B: 0.037 B: 0.001
C: 0.021 C: 0.001
8 <01 A: 0.041 A: 0.001 P
B: 0.037 B: 0.001
C:0.019 C: 0.001
10 <01 A: 0.036 A: 0.001 P
B: 0.026 B: 0.001
C: 0.021 C: 0.001
11 <0.1 A: 0.033 A: 0.001 P
B: 0.043 B: 0.001
C:0.032 C: 0.001
12 <0.1 A: 0.031 A: 0.001 P
B: 0.023 B: 0.001
C:0.035 C: 0.001
13 <01 A: 0.030 A: 0.001 P
B: 0.020 B: 0.001
C:0.042 C: 0.001
17 <0.1 A: 0.020 A: 0.001 P
B: 0.039 B: 0.001
C:0.033 C: 0.001
18 <0.1 A: 0.038 A: 0.001 P
B: 0.019 B: 0.001
C:0.030 C: 0.001
19 <0.1 A: 0.038 A: 0.001 P
B: 0.034 B: 0.001
C:0.019 C: 0.001
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Supplementary information: N/A
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10.9 Accessibility test (initial) - MST11 -

Test date [MM/DD/YYYY].........cceeveeeees | 09/27/2022 -
Sample # Requirements -
4 X At no time during the test, there is a resistance of less than 1TMQ between the test P

fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.

6 X1 At no time during the test, there is a resistance of less than TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

8 X At no time during the test, there is a resistance of less than 1MQ between the test P
fixture and the PV module live part.

X] At no time during the test, the probe contacts any live electrical part.

10 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X] At no time during the test, the probe contacts any live electrical part.

11 X1 At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

12 X At no time during the test, there is a resistance of less than 1MQ between the test P
fixture and the PV module live part.

X] At no time during the test, the probe contacts any live electrical part.

13 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

17 X At no time during the test, there is a resistance of less than TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

18 X At no time during the test, there is a resistance of less than 1MQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

19 X At no time during the test, there is a resistance of less than 1MQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

Supplementary information: N/A
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10.15 Temperature test - MST21 -
Sample #......cccevvveveeeeeiieeeeeeee s |14 -
Test date [MM/DD/YYYY]......cccccveueeeet | 10/08/2022 -
Reference solar irradiance [W/mZ2]......... | 1000 -
Reference ambient temperature [°C]....: |40 -
Spacing between module and black test |0 -
platform [em] ..o
Measuring location..............cccceceeeeeeeeee.t. | Al Module superstrate above the center cell -

B: Module substrate below the center cell
C: Terminal enclosure interior surface
D: Terminal enclosure interior air space
E: Field wiring terminals
F: Insulation of the field wiring leads
G: External connector bodies
H: Diode bodies
I: The boundary between frame and silica gel
J: Ambient temperature
Measuring| Component temperature Component temperature Normalized temperature -
location limit [°C] Toss [°C] Tecon [°C]
A N/A 72.3 72.8 N/A
B 120 72.8 73.3 P
C 120 69.9 704 P
D N/A N/A N/A N/A
E 120 77.2 77.7
F 120 69.6 70.1
G 120 69.8 70.3
H 200 77.8 78.3
I N/A N/A N/A N/A
J 20-55 39.5 40.0 P
Supplementary information: Tcon = Toss + (40 °C - Tenv), Solar simulator method used.
10.2 Visual inspection (after temperature test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]...ccccceveevvennnnns | 10/08/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
14 No visual defects P
Supplementary information: N/A
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10.13 Insulation test (after temperature test) - MQT03/MST16 -

Test date [MM/DD/YYYY]......cccccveveeeet | 10/08/2022 -
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

14 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2.

10.14 Wet leakage current test (after temperature test) - MQT15/MST17 -
Test date [MM/DD/YYYY].......cccceeveeet | 10/08/2022 -
Test voltage applied [V].............cceeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [<3500 -
Solution temperature [°C] / 222 .........: |23.4 -
Sample # Required [MQ] Measured [MQ] -

14 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,
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10.20 Reverse current overload test - MST26 =
Sample #......cccevvveveeeeeiieeeeeeee s |14 -
Test date [MM/DD/YYYY].....cccceveeeeees | 10/11/2022 -
Module over-current protection rating [A] |25 -
Ambient air temperature [°C]/23+5.....: [25.3-25.0 =
Step 1, determination of hottest point(s) -
Current applied[A] ......ccccoccveeeeeiiieee | 33.75 -
Voltage applied[V] / high - low...............: [56.3 - 52.1 -
Test duration [hour] ........cccocveevviis |1 -
Step 2, reverse current overload test of hottest point(s) -
Current applied[A] ........cccecveevvcneeens | 33.75 -
Voltage applied[V] / high - low...............: [56.7 - 53.1 -
Test duration [hour] ........ccccceeevvcvs |1 -
The maximum external module surface | 137.3 -
temperature [°Cl......ccccoviiiiiiiiiieeiend
Sample # Requirements -

14 X No flaming of the module P

X No flaming or charring of the tissue paper
X The maximum external module surface temperature shall not exceed 150 °C

Supplementary information: This test is conducted with the significant technical change that the IEC TC82 latest

draft of IEC 61730-2.

10.2 Visual inspection (after reverse current overload test) - MQT01/MST01

Test date [MM/DD/YYYY]...ccocveivienennt

10/11/2022

Sample # Nature and position of initial findings - comments or attach photos -
14 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after reverse current overload test) - MQT03/MST16 -

Test date [MM/DD/YYYY]....ccccovveveeet [ 10/11/2022 -

Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -

Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
14 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.14 Wet leakage current test (after reverse current overload test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccocevvnet [ 10/11/2022 -
Test voltage applied [V]........ccccceceeeneeenes | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [<3500 -
Solution temperature [°C]/ 2212 .......... |22.0 -
Sample # Required [MQ] Measured [MQ] -

14 15.5 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,
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10.12 Impulse voltage test - MST14 -
Test date [MM/DD/YYYY]......cccccveveeeet | 10/08/2022 -
Maximum system voltage [V]................. | 1500 -
Maximum impulse voltage [V]................ | 16000 -
Thickness of conductive foil [mm].......... |0.05 -
Sample # Requirements -

15 X] No evidence of dielectric breakdown or surface tracking observed P
Supplementary information: N/A
10.2 Visual inspection (after impulse voltage test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccccveueeeet | 10/08/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
15 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after impulse voltage test) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceveueeeet | 10/08/2022 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
15 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.21 Module breakage test - MST32 =
Test date [MM/DD/YYYY].......c.cceeueee..s | 10/20/2022 -
Weight of impactor [kq]..........ccccceceeeeeee.s [45.5 -
Thickness of module [mm] .................. |30 -
Mounting technique used ...................... | Mounting with 6 clamps -
Module Breakage? ...............ccoeu......... | X No breakage -

[] Broke at 300mm
Weight of particles in case of breakage | N/A -
Sample # Requirements -
16 X] The module did not separate from the mounting structure or framing P
X The sample did not break
[] Breakage occurred, but no shear or opening large enough for a 76 mm diameter
sphere to pass freely has developed.
[] Breakage occurred, but no particles larger than 65 cm? have been ejected from the
sample.
Supplementary information: N/A
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10.26 Materials creep test - MST37 =
Sample #......oocovvveveeeeeeieeceeeeeee s |17 -
Test date [MM/DD/YYYY]/ start- end..: |10/18/2022 - 10/27/2022 -
Applied temperature [°C]........cccceeeeeees [ 105 -
Relative humidity [%]........ccccccevivenennnes | <50 -
Mounting angle [°] .....cccceeeeevevciiveeeeeees 190 -
Testtime [hour] .......ccovvvvvvvvvivvevvveeeeeeens [ 200 -
Supplementary information: N/A
10.2 Visual inspection (after materials creep test) - MQT01/MST01 -
Test date [MM/DD/YYYY]....ccccoceveeeeet [ 10/27/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

17 No visual defects P
Supplementary information: Creepage distance and clearances after the test met the requirement specified in
Table 3 of IEC 61730-1:2016
10.13 Insulation test (after materials creep test) - MQT03/MST16 -
Test date [MM/DD/YYYY]....ccccoceveveeet [ 10/27/2022 -
Test voltage applied [V]..........cc..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

17 14.3 >1000 No P
Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80mz2.
10.14 Wet leakage current test (after materials creep test) - MQT15/MST17 -
Test date [MM/DD/YYYY]...cccooovveeevennnns | 10/27/2022 -
Test voltage applied [V].............eceeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: | <3500 -
Solution temperature [°C] / 222 .........: |22.9 -
Sample # Required [MQ] Measured [MQ] -

17 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.11 Continuity test of equipotential bonding (after materials creep test) - MST13 -
Test date [MM/DD/YYYY].....ccoceveeneet [ 10/27/2022 -
Current applied [A] ....ccccovcvvveeeeivccineeenn.s. | 62.5 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: | A: The center of another longer side -

B: Adjacent shorter side with greatest distance from the
grounding point
C: Another adjacent shorter side with greatest distance
from the grounding point
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
17 <0.1 A: 0.029 A: 0.001 P
B: 0.023 B: 0.001
C: 0.039 C: 0.001
Supplementary information: N/A
10. 9 Accessibility test (after materials creep test) - MST11 -
Test date [MM/DD/YYYY].....ccoccveeeeens | 10/27/2022 -
Sample # Requirements -
17 X At no time during the test, there is a resistance of less than 1MQ between the test P
fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.
Supplementary information: N/A
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10.30 Damp heat test - MQT13/MST53 =
Sample #.....coocveevvcieeeieeve v |18 -
Test date [MM/DD/YYYY]/ start - end..: |09/30/2022 - 10/08/2022 -
Total hours [hours] ........ccceevvvvvevveveeeeenns [ 200 -
Supplementary information: N/A
10.2 Visual inspection (after damp heat 200 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccccveveeeet | 10/08/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

18 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after damp heat 200 test) - MQT13/MST16 -
Test date [MM/DD/YYYY]......ccccveueeeet | 10/08/2022 -
Test voltage applied [V]........ccccccceceeees. | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
18 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.31 UV test (front side) - MQT10/MST54 =
Sample #......oocoovvveeeeeeeiiiiceeeeee s |18 -
Test date [MM/DD/YYYY]/ start- end..: |10/11/2022 - 10/28/2022 -
Total dosage of UV irradiation (280- 60.0 )
400nm) [KWh/m?].......cooiiiiieeee
Module operation condition .................: |[X] Short circuited / [_] Pmax =
Supplementary information: N/A
10.2 Visual inspection (after UV test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]....c.cccceveveenet | 10/28/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

18 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after UV test) - MQT03/MST16 -
Test date [MM/DD/YYYY]....c.cccoeveveennt | 10/28/2022 -
Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
18 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.29 Humidity freeze 10 test (15 round) - MQT12/MST52 =

Test date [MM/DD/YYYY]/ start- end..: |10/31/2022 - 11/11/2022 -

Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] .....ccccocceveeeeevcnvneeeee.:. | 0.05 -
Sample # Open circuits? -

18 No P

Supplementary information: N/A

10.2 Visual inspection (after humidity freeze 10 test) - MQT01/MST01 -

Test date [MM/DD/YYYY]....cooovveveeeens | 11/11/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
18 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -

Test date [MM/DD/YYYY]...ccccoovveneeent [ 11/11/2022 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

18 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,
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10.31 UV test (back side) - MQT10/MST54 =
Sample #......oocoovvveeeeeeeiiiiceeeeee s |18 -
Test date [MM/DD/YYYY]/ start- end..: |11/14/2022 - 11/30/2022 -
Total dosage of UV irradiation (280- 60.0 )
400nm) [KWh/m?].......cooiiiiieeee
Module operation condition .................: |[X] Short circuited / [_] Pmax =
Supplementary information: N/A
10.2 Visual inspection (after UV test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]....ccccoceveneeet | 11/30/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

18 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after UV test) - MQT03/MST16 -
Test date [MM/DD/YYYY]....ccccoceveveeet | 11/30/2022 -
Test voltage applied [V]..........cc..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
18 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.29 Humidity freeze 10 test (2" round) - MQT12/MST52 =

Test date [MM/DD/YYYY]/ start- end..: |12/10/2022 - 12/20/2022 -

Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] ....ccccovceeveeeveccvveeee...:. | 0.04 -
Sample # Open circuits? -

18 No P

Supplementary information: N/A

10.2 Visual inspection (after humidity freeze 10 test) - MQT01/MST01 -

Test date [MM/DD/YYYY].....ccoceveveeeens | 12/20/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
18 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -

Test date [MM/DD/YYYY]....ccccooeveneeet [ 12/20/2022 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

18 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.58m2,

10.14 Wet leakage current test (after humidity freeze 10 test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....ccccooevueeeet [ 12/20/2022 -
Test voltage applied [V].............ccueeeee..t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: <3500 -
Solution temperature [°C] / 2242 .........: |22.1 -
Sample # Required [MQ] Measured [MQ] -

18 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,
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10.32 Cold conditioning test (15! round) - MST55 =
Sample #......occcevvveeeeeeiieiccieeeee e |19 -
Test date [MM/DD/YYYY]/ start - end..: |09/28/2022 - 09/30/2022 -
Applied temperature [°C].......cccccceeeeeees |40 -
Testtime [hour] ......ccoovvvvvviviiiiiiiiiieeeennnns |48 -
Supplementary information: N/A
10.2 Visual inspection (after cold conditioning test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveveeeet [ 09/30/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

19 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after cold conditioning test) - MQT03/MST16 -
Test date [MM/DD/YYYY].....ccccceveeeenet [ 09/30/2022 -
Test voltage applied [V]........ccccecceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
19 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.33 Dry heat conditioning test - MST56 =
Sample #......occcevvveeeeeeiieiccieeeee e |19 -
Test date [MM/DD/YYYY]/ start - end..: |10/05/2022 - 10/15/2022 -
Applied temperature [°C]........cccceeeeeees [ 105 -
Relative humidity [%]........ccccccevivenennnes | <50 -
Testtime [hour] .......ccovvvvvvvvvivvevvveeeeeeens [ 200 -
Supplementary information: N/A
10.2 Visual inspection (after dry heat conditioning test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveeeeet [ 10/15/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

19 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after dry heat conditioning test) - MQT03/MST16 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 10/15/2022 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
19 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.29 Humidity freeze 10 test (15 round) - MQT12/MST52 =

Test date [MM/DD/YYYY]/ start- end..: |10/19/2022 - 10/29/2022 -

Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] .....ccccocceveeeeevcnvneeeee.:. | 0.05 -
Sample # Open circuits? -

19 No P

Supplementary information: N/A

10.2 Visual inspection (after humidity freeze 10 test) - MQT01/MST01 -

Test date [MM/DD/YYYY].....ccoceveveeeens | 10/29/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
19 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -

Test date [MM/DD/YYYY].....cccoceveeeeet [ 10/29/2022 -
Test voltage applied [V]........cccc.ccceeeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

19 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,
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10.32 Cold conditioning test (2" round) - MST55 =
Sample #......occcevvveeeeeeiieiccieeeee e |19 -
Test date [MM/DD/YYYY]/ start - end..: |10/31/2022 - 11/02/2022 -
Applied temperature [°C].......cccccceeeeeees |40 -
Testtime [hour] ......ccoovvvvvviviiiiiiiiiieeeennnns |48 -
Supplementary information: N/A
10.2 Visual inspection (after cold conditioning test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]....ccccoceveeeeet [ 11/02/2022 -
Sample # Nature and position of initial findings - comments or attach photos -

19 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after cold conditioning test) - MQT03/MST16 -
Test date [MM/DD/YYYY]....ccccoceveneeet [ 11/02/2022 -
Test voltage applied [V]........ccccccceceeees. | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
19 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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Clause Requirement + Test Result - Remark Verdict

10.29 Humidity freeze 10 test (2" round) - MQT12/MST52 =

Test date [MM/DD/YYYY]/ start- end..: |11/06/2022 - 11/16/2022 -

Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] ....ccccovceeveeeveccvveeee...:. | 0.04 -
Sample # Open circuits? -

19 No P

Supplementary information: N/A

10.2 Visual inspection (after humidity freeze 10 test) - MQT01/MST01 -

Test date [MM/DD/YYYY].....ccocvvevveeens | 11/16/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
19 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -

Test date [MM/DD/YYYY]....cccoovveeeet [ 11/16/2022 -
Test voltage applied [V]........cccc.ccceeeeet | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

19 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,

10.14 Wet leakage current test (after humidity freeze 10 test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccoovveveet | 11/16/2022 -
Test voltage applied [V].............ccueeeee..t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: <3500 -
Solution temperature [°C] / 2242 .........: |20.5 -
Sample # Required [MQ] Measured [MQ] -

19 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.80m2,
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10.2 Visual inspection (final, after 48-96h wait time) - MQT01/MSTO01 -
Sample # Nature and position of initial findings - comments or attach photos -

4 No visual defects P
6 No visual defects P
8 No visual defects P
18 No visual defects P
19 No visual defects P
Supplementary information: N/A
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10.17 Fire test - MST23 -
Test date [MM/DD/YYYY].....ccccceveveeees | 10/22/2022 -
Standard applied.............cccccceeeeeeeennnnnns. |UL 1703, Class C -
No. of modules provided to create the 2 for spread of flame test -
testassembly .............c.ccccccceieeeieieeiit 1 1 for burning brand test
Sample # Requirements -
20 X Modules comply with the requirements for the fire test according to above noticed P
21 standard
22

Supplementary information: This test is subcontracted to CTC. Please refer to Annex 5 for detailed pictures of
the samples after test.
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10.18 Ignitability test - MST24 -
Test date [MM/DD/YYYY].....cccceveeeeens | 10/21/2022 -
Standard applied...........cccccveeveeeeeneees 18O 11925-2:2010 -
Sample # Requirements -

23 X No ignition of module P
X No flame spread > 150 mm vertically from point of test flame application
Supplementary information: N/A
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10.10 Cut susceptibility test - MST12 -
Test date [MM/DD/YYYY]......cccceveeeneet [ 11/10/2022 for 4#;11/04/2022 for 6#; -

11/17/2022 for 8#;12/21/2022 for 18#;
11/20/2022 for 19#
Applied force [N].....cccccevevviiiiiieeneees 8.9 -
Sample # Requirements -
4 X No exposure of active circuitry of the module P
6 X No exposure of active circuitry of the module P
8 X No exposure of active circuitry of the module P
18 X No exposure of active circuitry of the module P
19 X No exposure of active circuitry of the module P
Supplementary information: N/A
10.2 Visual inspection (after cut susceptibility test) - MST01 -
Test date [MM/DD/YYYY]...cccccoveveveneeet [ 11/10/2022 for 4#;11/04/2022 for 6#; -
11/17/2022 for 8#;12/21/2022 for 18#;
11/20/2022 for 19#
Sample # Nature and position of initial findings - comments or attach photos -
4 No visual defects P
6 No visual defects P
8 No visual defects P
18 No visual defects P
19 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after cut susceptibility test) - MST16 -
Test date [MM/DD/YYYY]....ccccoveveveneet | 11/10/2022 for 4#;11/04/2022 for 6#; -
11/17/2022 for 8#;12/21/2022 for 18#;
11/20/2022 for 19#
Test voltage applied [V].........cccceeeeeeeet | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
4 14.3 >1000 No P
6 14.3 >1000 No P
8 14.3 >1000 No P
18 14.3 >1000 No P
19 14.3 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.14 Wet leakage current test (after cut susceptibility test) - MST17 -
Test date [MM/DD/YYYY]...ccooveevivenennt 11/10/2022 for 4#;11/04/2022 for 6#;

11/17/2022 for 8#;12/21/2022 for 18#; -
11/20/2022 for 19#
Test voltage applied [V].....ccccceveerrniii: 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: <3500 -
Solution temperature [°C] /2212 .........: 22.6 for 4#;21.4 for 6#;
22.3 for 8#;122.1 for 18#; -
20.5 for 19#
Sample # Required [MQ] Measured [MQ] -
4 14.3 >1000 P
6 14.3 >1000 P
8 14.3 >1000 P
18 14.3 >1000 P
19 14.3 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

2.80m>2.
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10.11 Continuity test of equipotential bonding (final) - MST13 =
Test date [MM/DD/YYYY]...ccooveevivenennt 11/10/2022 for 4#;11/04/2022 for 6#; -

11/17/2022 for 8#;12/21/2022 for 18#;
11/20/2022 for 19#
Current applied [A] ....cocceeeeeeeeieee 62.5 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: A: The center of another longer side -
B: Adjacent shorter side with greatest distance from the
grounding point
C: Another adjacent shorter side with greatest distance
from the grounding point
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
4 <0.1 A: 0.038 A: 0.006 P
B: 0.002 B: 0.006
C:0.034 C: 0.005
6 <0.1 A: 0.037 A: 0.007 P
B: 0.036 B: 0.005
C: 0.036 C: 0.007
8 <0.1 A: 0.044 A: 0.006 P
B: 0.036 B: 0.006
C:0.038 C: 0.007
18 <0.1 A: 0.037 A: 0.007 P
B: 0.031 B: 0.007
C:0.034 C: 0.007
19 <0.1 A: 0.045 A: 0.005 P
B: 0.035 B: 0.005
C: 0.042 C: 0.006
Supplementary information: N/A
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10.9 Accessibility test (final) - MST11 -
Test date [MM/DD/YYYY].....ccccccevueee.s | 11/10/2022 for 4#;11/04/2022 for 6#; -

11/17/2022 for 8#;12/21/2022 for 18#;
11/20/2022 for 19#
Sample # Requirements -
4 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.
6 X] At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.
8 X At no time during the test, there is a resistance of less than TMQ between the test P
fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.
18 X At no time during the test, there is a resistance of less than 1MQ between the test P
fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.
19 X1 At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.
Supplementary information: N/A
PV-T-125 TRF 61215 61730 Page 236 of 370 Version 1.2




Test Report

T4V NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61730-2 / EN IEC 61730-2
Clause Requirement + Test Result - Remark Verdict
10.4 Maximum power determination (final) - MQT02/MST03 =
Test date [MM/DD/YYYY]..oooiiiviienea 11/10/2022 for 2#;10/09/2022 for 3#; -
11/10/2022 for 4#;11/04/2022 for 6#;
11/17/2022 for 8#;10/18/2022 for 14#;
2/21/2022 for 18#;11/20/2022 for 19#
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
2 54.67 45.74 13.72 12.86 588.2 78.42 P
3 54.36 45.19 13.72 12.94 584.8 78.40 P
4 54.06 44.78 13.65 12.92 578.5 78.40 P
6 54.60 45.69 13.64 12.83 586.3 78.71 P
8 54.15 44.48 13.59 12.93 575.2 78.15 P
14 54.76 45.24 13.79 13.03 589.3 78.05 P
18 54.76 45.47 13.76 12.99 590.5 78.38 P
19 54.70 45.38 13.78 13.00 589.9 78.27 P

Supplementary information: The IV curve show no additional kinks or other unusual characteristics as compared

to the initial IV curve.
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10.6 Durability of markings - MST05 =
Test date [MM/DD/YYYY].....ccoccvevveees | 11/10/2022 for 1#;11/10/2022 for 2#; -

10/09/2022 for 3#;11/10/2022 for 4#;
11/04/2022 for 6#;11/17/2022 for 8#;
10/18/2022 for 14#;12/21/2022 for 18#;
11/20/2022 for 19#
Sample # Requirements -
1 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
2 X Marking is legible P
X] Not possible to remove marking plates easily
X No curling occurred
3 X Marking is legible P
X] Not possible to remove marking plates easily
X No curling occurred
4 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
6 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
8 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
14 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
18 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
19 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
Supplementary information: N/A
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10.7 Sharp edge test - MST06 =
Test date [MM/DD/YYYY].....ccccceeveees | 11/10/2022 for 1#;11/10/2022 for 2#; -

10/09/2022 for 3#;11/10/2022 for 4#;
11/04/2022 for 6#;11/17/2022 for 8#;
10/18/2022 for 14#;12/21/2022 for 18#;
11/20/2022 for 19#
Sample # Requirements -
1 X No sharp edges, burrs, etc. P
X Smooth surfaces
2 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
3 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
4 X No sharp edges, burrs, etc. P
X Smooth surfaces
6 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
8 X No sharp edges, burrs, etc. P
X Smooth surfaces
14 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
18 X] No sharp edges, burrs, etc. P
X Smooth surfaces
19 X No sharp edges, burrs, etc. P
X Smooth surfaces
Supplementary information: Compliance is checked by inspection.
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10.8 Bypass diode functionality test - MQT18.2/MST07 =
Sample #.......oocevvveeeeeeeeecceeeeee e |1 -
Test date [MM/DD/YYYY].....ccccceveeeet [ 11/10/2022 -
[1 Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
ViEMrated [V] cooveeveeeiieiienieceeiecnieneenen s | NFA -

N X VEMrated [V]-vveeeeiiieeeiiiiieeiiceeeeeneen s | NIA -
Measured VFM [V]....cccoccceeivivccvnnenes. |N/A N/A
X] Method B -
Diode # IV curve after shading P

1 Yes O No P

2 Yes O No P

3 Yes O No P
Supplementary information: N/A
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Sample #....cooovvieeee e D2 -
Test date [MM/DD/YYYY]..coooeovierinnnnne. : | 11/10/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #....cooovvieeee e : |3 -
Test date [MM/DD/YYYY]..coooeovierinnnnne. : | 10/09/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #.....oooociiiieeee e D |4 -
Test date [MM/DD/YYYY]...ccooovrivennnne : [1/10/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #.....oooociiiieeee e ;|6 -
Test date [MM/DD/YYYY]...ccooovrivennnne | 11/04/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #.....oooociiiieeee e : |8 -
Test date [MM/DD/YYYY]...ccooovrivennnne o | 11/17/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #.....oooociiiieeee e ;|14 -
Test date [MM/DD/YYYY]...ccooovrivennnne : 110/18/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #.....oooociiiieeee e ;|18 -
Test date [MM/DD/YYYY]...ccooovrivennnne 1| 12/21/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #.....oooociiiieeee e ;119 -
Test date [MM/DD/YYYY]...ccooovrivennnne .| 11/20/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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10.5 Insulation thickness test - MST04 =
Test date [MM/DD/YYYY]....cccccceveeeees | 12/23/2022 -
Measuring location..................c.............. | Location A & B & C are at the soldering connections -
Sample # Required value [mm] Location Measured value [mm] -
18 0.3144 A 0.3578 P
0.3144 B 0.3487
0.3144 C 0.3682

Supplementary information: Measurement uncertainty is 2.9% and has been taken into consideration to
determine required value.
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Clause Requirement + Test Result - Remark Verdict

Module type: ODA670-33V-MH (BOM2)

10.2 Visual inspection (initial) - MQT01/MSTO01 -

Test date [MM/DD/YYYY].....ccccceeeeeeees | 09/27/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
29 No visual defects
31 No visual defects P

Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
10.4 Maximum power determination (initial) - MQT02/MST03 =
Test date [MM/DD/YYYY]..ooovivienes 09/27/2022 -
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

29 46.93 39.43 17.77 17.06 672.6 80.22 -

31 47.12 39.15 17.76 17.08 668.6 79.92 -
Supplementary information: N/A
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10.13 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY].....ccccceveeeeet [ 09/27/2022 -
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

29 12.9 >1000 No P
31 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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10.14 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveneet [ 09/27/2022 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [<3500 -
Solution temperature [°C]/ 222 .......... |22.7 -
Sample # Required [MQ] Measured [MQ] -

29 12.9 >1000 P
31 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,
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Clause Requirement + Test Result - Remark Verdict
10.11 Continuity test of equipotential bonding (initial) - MST13 =
Test date [MM/DD/YYYY]...ccooveevivenennt 09/27/2022 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 75 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: A: The center of another longer side -

B: Adjacent shorter side with greatest distance from the
grounding point
C: Another adjacent shorter side with greatest distance
from the grounding point
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
<0.1 A: 0.020 A: 0.001 P
29 B: 0.019 B: 0.001
C: 0.022 C: 0.001
<0.1 A: 0.036 A: 0.001 P
31 B: 0.034 B: 0.001
C:0.033 C: 0.001
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
10.9 Accessibility test (initial) - MST11 -
Test date [MM/DD/YYYY].....ccccceecveeees | 09/27/2022 -
Sample # Requirements -

X At no time during the test, there is a resistance of less than 1TMQ between the test P

29 fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.
X1 At no time during the test, there is a resistance of less than TMQ between the test P

31 fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.

Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
10.15 Temperature test - MST21 -
Sample #......occoovveeeeeeeeiicieeeeee s |33 -
Test date [MM/DD/YYYY].....ccccceveveeet [ 10/10/2022 -
Reference solar irradiance [W/mZ2]......... | 1000 -
Reference ambient temperature [°C]....: |40 -
Spacing between module and black test |0 -
platform [em] ..o
Measuring location..............cccceceeeeeeeeee.t. | Al Module superstrate above the center cell -

B: Module substrate below the center cell
C: Terminal enclosure interior surface
D: Terminal enclosure interior air space
E: Field wiring terminals
F: Insulation of the field wiring leads
G: External connector bodies
H: Diode bodies
I: The boundary between frame and silica gel
J: Ambient temperature
Measuring| Component temperature Component temperature Normalized temperature -
location limit [°C] Toss [°C] Tecon [°C]
A N/A 72.8 74.3 N/A
B 120 75.0 76.5 P
C 120 70.8 72.3 P
D N/A N/A N/A N/A
E 120 78.0 79.5
F 120 70.0 71.5
G 120 70.7 72.2
H 200 77.5 79.0
I N/A N/A N/A N/A
J 20-55 38.5 40.0 P
Supplementary information: Tcon = Toss + (40 °C - Tenv), Solar simulator method used.
10.2 Visual inspection (after temperature test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]...ccccceeveevveennnns | 10/10/2022 -
Sample # Nature and position of initial findings - comments or attach photos -
33 No visual defects P
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict

10.13 Insulation test (after temperature test) - MQT03/MST16 -

Test date [MM/DD/YYYY].....ccccceveeeeet [ 10/10/2022 -
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

33 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2.

10.14 Wet leakage current test (after temperature test) - MQT15/MST17 -
Test date [MM/DD/YYYY]......ccceveveeeet [ 10/10/2022 -
Test voltage applied [V].............cceeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [<3500 -
Solution temperature [°C] / 222 .........: [23.2 -
Sample # Required [MQ] Measured [MQ] -

33 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,
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IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.20 Reverse current overload test - MST26 =
Sample #......cccoevvveeeeeeeiiiccieeeeee s |33 -
Test date [MM/DD/YYYY].....ccccceeeveeees | 10/16/2022 -
Module over-current protection rating [A] |30 -
Ambient air temperature [°C]/23+5.....: [24.8-25.2 -
Step 1, determination of hottest point(s) -
Current applied[A] ......ccccoceveeeeeicceeeee. s | 40.5 -
Voltage applied[V] / high - low ..............: [48.5-44.6 -
Test duration [hour] ........cccocveevviis |1 -
Step 2, reverse current overload test of hottest point(s) -
Current applied[A] ........ccccovevevicneeens |40.5 -
Voltage applied[V] / high - low ..............: [49.6-45.2 -
Test duration [hour] ........ccccceeevvcvs |1 -
The maximum external module surface |131.2 -
temperature [°Cl......ccccoviiiiiiiiiieeiend
Sample # Requirements -

33 X No flaming of the module P

X No flaming or charring of the tissue paper
X The maximum external module surface temperature shall not exceed 150 °C

Supplementary information: This test is conducted with the significant technical change that the IEC TC82 latest

draft of IEC 61730-2.

10.2 Visual inspection (after reverse current overload test) - MQT01/MST01

Test date [MM/DD/YYYY]...ccocveivienennt

10/16/2022

Sample # Nature and position of initial findings - comments or attach photos -
33 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after reverse current overload test) - MQT03/MST16 -

Test date [MM/DD/YYYY]....c.cccceveeeeet | 10/16/2022 -

Test voltage applied [V]...........c..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -

Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
33 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Clause Requirement + Test Result - Remark Verdict
10.14 Wet leakage current test (after reverse current overload test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 10/16/2022 -
Test voltage applied [V]........ccccceceeeneeenes | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [<3500 -
Solution temperature [°C]/ 2212 .......... |20.6 -
Sample # Required [MQ] Measured [MQ] -

33 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,
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Clause Requirement + Test Result - Remark Verdict
10.21 Module breakage test - MST32 =
Test date [MM/DD/YYYY].....cccccevceeeens | 10/21/2022 -
Weight of impactor [kq]..........ccccceceeeeeee.s [45.5 -
Thickness of module [mm] .................. |30 -
Mounting technique used ...................... | Mounting with 6 clamps -
Module Breakage? ...............ccoeu......... | X No breakage -

[] Broke at 300mm
Weight of particles in case of breakage | N/A -
Sample # Requirements -
34 X] The module did not separate from the mounting structure or framing P
X The sample did not break
[] Breakage occurred, but no shear or opening large enough for a 76 mm diameter
sphere to pass freely has developed.
[] Breakage occurred, but no particles larger than 65 cm? have been ejected from the
sample.
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict

10.2 Visual inspection (final, after 48-96h wait time) - MQT01/MSTO01 -

Sample # Nature and position of initial findings - comments or attach photos -
29 No visual defects
31 No visual defects P

Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
10.10 Cut susceptibility test - MST12 -
Test date [MM/DD/YYYY]......ccccceeveeeet | 11/05/2022 for 29#;11/13/2022 for 31# -
Applied force [N]....ccccceeeeveiiiiiiieeeeeeeeees 8.9 -
Sample # Requirements -

29 X] No exposure of active circuitry of the module
31 X] No exposure of active circuitry of the module P
Supplementary information: N/A
10.2 Visual inspection (after cut susceptibility test) - MST01 -
Test date [MM/DD/YYYY]......cccceeeeeeet | 11/05/2022 for 29#;11/13/2022 for 31# -
Sample # Nature and position of initial findings - comments or attach photos -
29 No visual defects
31 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after cut susceptibility test) - MST16 -
Test date [MM/DD/YYYY]......cccceeeeeeet | 11/05/2022 for 29#;11/13/2022 for 31# -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
29 12.9 >1000 No P
31 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Clause Requirement + Test Result - Remark Verdict
10.14 Wet leakage current test (after cut susceptibility test) - MST17 -
Test date [MM/DD/YYYY]......cccceeveeeeet | 11/05/2022 for 29#;11/13/2022 for 31# -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [<3500 -
Solution temperature [°C] /2212 .......... |20.8 -
Sample # Required [MQ] Measured [MQ] -

29 12.9 >1000 P
31 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.11 Continuity test of equipotential bonding (final) - MST13 =
Test date [MM/DD/YYYY]...ccooveevivenennt 11/05/2022 for 29#;11/13/2022 for 31# -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 75 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: A: The center of another longer side -

B: Adjacent shorter side with greatest distance from the
grounding point
C: Another adjacent shorter side with greatest distance
from the grounding point
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
29 <01 A: 0.043 A: 0.001 P
B: 0.035 B: 0.001
C:0.044 C: 0.001
31 <01 A: 0.042 A: 0.001 P
B: 0.026 B: 0.001
C: 0.021 C: 0.001
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
10.9 Accessibility test (final) - MST11 -
Test date [MM/DD/YYYY].....c.ccceeeeeees | 11/05/2022 for 29#;11/13/2022 for 31# -
Sample # Requirements -

29 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.

31 X1 At no time during the test, there is a resistance of less than TMQ between the test P
fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.

Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
10.4 Maximum power determination (final) - MQT02/MST03 =
Test date [MM/DD/YYYY]..oooiiiviienea 10/05/2022 for 274#, 10/14/2022 for 28#; -

11/05/2022 for 29#;11/13/2022 for 31#;
10/14/2022 for 33#;
Ambient temperature [°C]..........ccc........: Corrected to 25.0 =
Irradiance [W/m2].........ccovveeiieeiciecennd Corrected to 1000 =
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%)] -
27 47.06 39.42 17.73 16.98 669.4 80.22 P
28 47.58 39.41 17.47 16.92 666.8 80.22 P
29 46.93 39.43 17.70 17.00 670.3 80.70 P
31 46.87 39.39 17.66 16.96 668.0 80.71 P
33 46.88 38.87 17.52 16.93 658.2 80.12 P

Supplementary information: The IV curve show no additional kinks or other unusual characteristics as compared
to the initial IV curve.
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Clause Requirement + Test Result - Remark Verdict
10.6 Durability of markings - MST05 =
Test date [MM/DD/YYYY]...ccooveevivenennt 10/05/2022 for 27#, 10/14/2022 for 28#; -

11/05/2022 for 29#;11/13/2022 for 31#;
10/14/2022 for 33#;
Sample # Requirements -
26 X Marking is legible P
X] Not possible to remove marking plates easily
X No curling occurred
27 X Marking is legible P
X] Not possible to remove marking plates easily
X No curling occurred
28 X Marking is legible P
X] Not possible to remove marking plates easily
X No curling occurred
29 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
31 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
10.7 Sharp edge test - MST06 =
Test date [MM/DD/YYYY]......cccceveveneet | 10/05/2022 for 27#, 10/14/2022 for 28#; -

11/05/2022 for 29#;11/13/2022 for 31#;
10/14/2022 for 33#;
Sample # Requirements -
26 X No sharp edges, burrs, etc. P
X] Smooth surfaces
27 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
28 X No sharp edges, burrs, etc. P
X] Smooth surfaces
29 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
31 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
Supplementary information: Compliance is checked by inspection.
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Clause Requirement + Test Result - Remark Verdict
10.8 Bypass diode functionality test - MQT18.2/MSTO07 =
Sample #......ooccvvveeeeeeeiiieeeeeee e | 27 -
Test date [MM/DD/YYYY].......cccceeueenet | 10/05/2022 -
[1 Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
ViEMrated [V] cooveeveeeiieiienieceeiecnieneenen s | NFA -

N X VEMrated [V]-vveeeeiiieeeiiiiieeiiceeeeeneen s | NIA -
Measured VFM [V]....cccoccceeivivccvnnenes. |N/A N/A
X] Method B -
Diode # IV curve after shading P

1 Yes O No P

2 Yes O No P

3 Yes O No P
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
Sample #....cooovvieeee e ;|28 -
Test date [MM/DD/YYYY]..coooeovierinnnnne. | 10/14/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
Sample #....cooovvieeee e : 129 -
Test date [MM/DD/YYYY]..coooeovierinnnnne. : | 01/05/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
PV-T-125 TRF 61215 61730 Page 271 of 370 Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
Sample #.....oooociiiieeee e D31 -
Test date [MM/DD/YYYY]...ccooovrivennnne : | 11/13/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
Sample #.....oooociiiieeee e ;|33 -
Test date [MM/DD/YYYY]...ccooovrivennnne | 10/14/2022 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict

Module type: ODA660-33V-MH (BOM3)

10.2 Visual inspection (initial) - MQT01/MSTO01 -

Test date [MM/DD/YYYY].....ccccceeeeeeeee.s | 04/29/2023 -

Sample # Nature and position of initial findings - comments or attach photos -
3-1 No visual defects P
3-2 No visual defects P
3-3 No visual defects P
3-4 No visual defects P
3-6 No visual defects P
3-8 No visual defects P
3-10 No visual defects P
3-11 No visual defects P
3-12 No visual defects P
3-13 No visual defects P
3-14 No visual defects P
3-15 No visual defects P
3-16 No visual defects P
3-17 No visual defects P
3-18 No visual defects P
3-19 No visual defects P
3-20 No visual defects P
3-21 No visual defects P
3-22 No visual defects P
3-23 No visual defects P

Supplementary information: N/A
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10.4 Maximum power determination (initial) - MQT02/MST03 =
Test date [MM/DD/YYYY]......cccccveveeeet [ 05/03/2023 -
Ambient temperature [°C]...................... | Corrected to 25.0 -
Irradiance [W/m?]..................ccuvee.....eee. . | Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
3-2 45.56 37.70 18.46 17.43 657.2 78.15 -
3-3 45.74 37.88 18.38 17.38 658.4 78.30 -
3-4 4552 37.89 18.45 17.35 657.4 78.28 -
3-6 4555 37.86 18.42 17.36 657.2 78.33 -
3-8 45.72 37.74 18.50 17.43 657.8 77.79 -
3-10 4573 37.91 18.40 17.35 657.8 78.17 -
3-11 45.50 37.82 18.54 17.37 656.9 77.87 -
3-12 45.68 37.76 18.32 17.37 655.9 78.37 -
3-13 4547 37.71 18.42 17.40 656.2 78.35 -
3-14 45.64 37.73 18.33 17.41 656.7 78.50 -
3-17 45.69 38.03 18.37 17.34 659.3 78.56 -
3-18 4574 37.73 18.28 17.41 656.7 78.56 -
3-19 45.69 37.88 18.28 17.34 656.7 78.63 -

Supplementary information: N/A
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10.13 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY]......cccccveveeeet [ 05/03/2023 -
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-2 12.9 >1000 No P
3-3 12.9 >1000 No P
3-4 12.9 >1000 No P
3-6 12.9 >1000 No P
3-8 12.9 >1000 No P
3-10 12.9 >1000 No P
3-11 12.9 >1000 No P
3-12 12.9 >1000 No P
3-13 12.9 >1000 No P
3-14 12.9 >1000 No P
3-17 12.9 >1000 No P
3-18 12.9 >1000 No P
3-19 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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10.14 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]..ooovivienes 05/03/2023 -
Test voltage applied [V]....coovvvvveveveennnnns 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: 2260 -
Solution temperature [°C] /222 .......... |22.8 -
Sample # Required [MQ] Measured [MQ] -

3-2 12.9 >1000 P
3-3 12.9 >1000 P
3-4 12.9 >1000 P
3-6 12.9 >1000 P
3-8 12.9 >1000 P
3-10 12.9 >1000 P
3-11 12.9 >1000 P
3-12 12.9 >1000 P
3-13 12.9 >1000 P
3-14 12.9 >1000 P
3-17 12.9 >1000 P
3-18 12.9 >1000 P
3-19 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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10.11 Continuity test of equipotential bonding (initial) - MST13 =
Test date [MM/DD/YYYY]...ccooveevivenennt 05/03/2023 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 75 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: A: The center of another longer side -

B: Adjacent shorter side with greatest distance from the
grounding point
C: The center of the other shorter side
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
3-4 <01 A: 0.041 A:0.001 P
B: 0.042 B:0.001
C:0.020 C:<0.001
3-6 <01 A:0.024 A:<0.001 P
B:0.026 B:<0.001
C:0.021 C:<0.001
3-8 <0.1 A:0.038 A:0.001 P
B:0.031 B:<0.001
C:0.041 C:0.001
3-10 <0.1 A:0.023 A:<0.001 P
B:0.031 B:<0.001
C:0.041 C:0.001
3-11 <01 A:0.027 A:<0.001 P
B:0.045 B:0.001
C:0.044 C:0.001
3-12 <01 A:0.044 A:0.001 P
B:0.019 B:<0.001
C:0.032 C:<0.001
3-13 <01 A:0.034 A:<0.001 P
B:0.021 B:<0.001
C:0.042 C:0.001
3-17 <01 A:0.034 A:<0.001 P
B:0.031 B:<0.001
C:0.036 C:<0.001
3-18 <0.1 A:0.041 A:0.001 P
B:0.042 B:0.001
C:0.024 C:<0.001
3-19 <0.1 A:0.038 A:0.001 P
B:0.040 B:0.001
C:0.027 C:<0.001
Supplementary information: N/A
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10.9 Accessibility test (initial) - MST11 -

Test date [MM/DD/YYYY]..........cvee.....s. | 05/03/2023 -
Sample # Requirements -
3-4 X At no time during the test, there is a resistance of less than 1TMQ between the test P

fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.

3-6 X1 At no time during the test, there is a resistance of less than TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

3-8 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X] At no time during the test, the probe contacts any live electrical part.

3-10 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X] At no time during the test, the probe contacts any live electrical part.

3-11 X1 At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

3-12 X At no time during the test, there is a resistance of less than 1MQ between the test P
fixture and the PV module live part.

X] At no time during the test, the probe contacts any live electrical part.

3-13 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

3-17 X At no time during the test, there is a resistance of less than TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

3-18 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

3-19 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.

X At no time during the test, the probe contacts any live electrical part.

Supplementary information: N/A
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10.15 Temperature test - MST21 -
Sample#......cccovvveveeeeeeieeeee e | 3714 -
Test date [MM/DD/YYYY]......cccveveeeeet | 05/18/2023 -
Reference solar irradiance [W/mZ2]......... | 1000 -
Reference ambient temperature [°C]....: |40 -
Spacing between module and black test |0 -
platform [em] ..o
Measuring location..............cccceceeeeeeeeee.t. | Al Module superstrate above the center cell -

B: Module substrate below the center cell
C: Terminal enclosure interior surface
D: Terminal enclosure interior air space
E: Field wiring terminals
F: Insulation of the field wiring leads
G: External connector bodies
H: Diode bodies
I: The boundary between frame and silica gel
J: Ambient temperature
Measuring| Component temperature Component temperature Normalized temperature -
location limit [°C] Toss [°C] Tecon [°C]
A N/A 71.8 73.8 N/A
B 120 70.5 72.5 P
C 120 69.0 71.0 P
D N/A N/A N/A N/A
E 120 77.7 79.7
F 120 69.7 71.7
G 120 69.1 711
H 200 77.8 79.8
I N/A N/A N/A N/A
J 20-55 38.0 40.0 P
Supplementary information: Tcon = Toss + (40 °C - Tenv), Solar simulator method used.
10.2 Visual inspection (after temperature test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]...ccccceveevvennnnns | 05/18/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-14 No visual defects P
Supplementary information: N/A
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10.13 Insulation test (after temperature test) - MQT03/MST16 -

Test date [MM/DD/YYYY]......ccceveueeeneet | 05/18/2023 -
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-14 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2

10.14 Wet leakage current test (after temperature test) - MQT15/MST17 -
Test date [MM/DD/YYYY].......ccceeveeeees | 05/18/2023 -
Test voltage applied [V].............cceeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: [<3500 -
Solution temperature [°C] / 222 .........: |22.8 -
Sample # Required [MQ] Measured [MQ] -

3-14 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2
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10.20 Reverse current overload test - MST26 =
Test date [MM/DD/YYYY].....ccccceveeeenet [ 05/23/2023 -
Module over-current protection rating [A] |30 -
Current applied[A] ......ccccocccvvveeeiiieeen.s 405 -
Voltage applied[V]/ high-low...............: |45.56 - 44.19 =
Test duration [hour] .......cccocceeveiiiiniccs |2 -
Sample # Requirements -

3-14  |[X] No flaming of the module P
X No flaming or charring of the tissue paper
Supplementary information: N/A
10.2 Visual inspection (after reverse current overload test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceveeenet [ 05/23/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-14 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after reverse current overload test) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceveeenet [ 05/23/2023 -
Test voltage applied [V].........cccceeeeeeet | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-14 12.9 >1000 No P
gLﬁplegnentary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

A1 m2.

10.14 Wet leakage current test (after reverse current overload test) - MQT15/MST17 -
Test date [MM/DD/YYYY].....ccccceveeenet [ 05/23/2023 -
Test voltage applied [V].........ccc..eeccee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |<3500 -
Solution temperature [°C]/ 2212 .......... |21.7 -
Sample # Required [MQ] Measured [MQ] -

3-14 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2
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10.12 Impulse voltage test - MST14 -
Test date [MM/DD/YYYY].....ccccceveeeenet [ 05/13/2023 -
Maximum system voltage [V]................. | 1500 -
Maximum impulse voltage [V]................ | 16000 -
Thickness of conductive foil [mm].......... |0.05 -
Sample # Requirements -

3-15 X] No evidence of dielectric breakdown or surface tracking observed P
Supplementary information: N/A
10.2 Visual inspection (after impulse voltage test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 05/13/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-15 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after impulse voltage test) - MQT03/MST16 -
Test date [MM/DD/YYYY].....ccccceveeeeet [ 05/13/2023 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-15 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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10.21 Module breakage test - MST32 =
Test date [MM/DD/YYYY]..........cecveee....s | 05/13/2023 -
Weight of impactor [kq]..........ccccceceeeeeee.s [45.5 -
Thickness of module [mm] .................. |30 -
Mounting technique used ...................... | Mounting with 6 clamps -
Module Breakage? ...............ccoeu......... | X No breakage -

[] Broke at 300mm
Weight of particles in case of breakage | N/A -
Sample # Requirements -
3-16 X] The module did not separate from the mounting structure or framing P
X The sample did not break
[] Breakage occurred, but no shear or opening large enough for a 76 mm diameter
sphere to pass freely has developed.
[] Breakage occurred, but no particles larger than 65 cm? have been ejected from the
sample.
Supplementary information: N/A
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10.26 Materials creep test - MST37 =
Sample #......oocevveeeeeeeeeceeeee e | 3917 -
Test date [MM/DD/YYYY]/ start - end..: |06/01/2023 - 06/10/2023 -
Applied temperature [°C]........cccceeeeeees [ 105 -
Relative humidity [%]........ccccccevivenennnes | <50 -
Mounting angle [°] .....cccceeeeevevciiveeeeeees 190 -
Testtime [hour] .......ccovvvvvvvvvivvevvveeeeeeens [ 200 -
Supplementary information: N/A
10.2 Visual inspection (after materials creep test) - MQT01/MST01 -
Test date [MM/DD/YYYY].......ccccveueeeet 1 06/10/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-17 No visual defects P
Supplementary information: Creepage distance and clearances after the test met the requirement specified in
Table 3 of IEC 61730-1:2016
10.13 Insulation test (after materials creep test) - MQT03/MST16 -
Test date [MM/DD/YYYY].......cccceevveeeet [ 06/10/2023 -
Test voltage applied [V]..........cc..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-17 12.9 >1000 No P
glﬁplezmentary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

A1 m2,

10.14 Wet leakage current test (after materials creep test) - MQT15/MST17 -
Test date [MM/DD/YYYY].......ccceeueeeeet | 06/10/2023 -
Test voltage applied [V].............eceeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: | <3500 -
Solution temperature [°C] / 222 .........: [22.0 -
Sample # Required [MQ] Measured [MQ] -

3-17 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2,
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10.11 Continuity test of equipotential bonding (after materials creep test) - MST13 -
Test date [MM/DD/YYYY]......cccccveveeeet [ 06/10/2023 -
Current applied [A] ....cccoovcvvveeeeiiicivennns |75 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: | A: The center of another longer side -

B: Adjacent shorter side with greatest distance from the
grounding point
C: The center of the other shorter side
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
3-17 <0.1 A:0.034 A:<0.001 P
B:0.031 B:<0.001
C:0.036 C:<0.001
Supplementary information: N/A
10. 9 Accessibility test (after materials creep test) - MST11 -
Test date [MM/DD/YYYY].......cccceeuveeeet | 06/10/2023 -
Sample # Requirements -
3-17 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.
Supplementary information: N/A
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10.30 Damp heat test - MQT13/MST53 =
Sample #....ccooveveeveeiceeee e | 3218 -
Test date [MM/DD/YYYY]/ start - end..: |05/08/2023 - 05/16/2023 -
Total hours [hours] ........ccceevvvvvevveveeeeenns [ 200 -
Supplementary information: N/A
10.2 Visual inspection (after damp heat 200 test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].....ccccceveeenet | 05/16/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-18 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after damp heat 200 test) - MQT13/MST16 -
Test date [MM/DD/YYYY]......cccceveeeeet | 05/16/2023 -
Test voltage applied [V]........ccccccceceeees. | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-18 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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10.31 UV test (front side) - MQT10/MST54 =
Sample #......ooccvveeeeeeeeciiieeeee s | 3-18 -
Test date [MM/DD/YYYY]/ start- end..: |05/19/2023 - 06/05/2023 -
Total dosage of UV irradiation (280- 60.0 )
400nm) [KWh/m?].......cooiiiiieeee
Module operation condition .................: |[X] Short circuited / [_] Pmax =
Supplementary information: N/A
10.2 Visual inspection (after UV test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].......cccecueneet | 06/05/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-18 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after UV test) - MQT03/MST16 -
Test date [MM/DD/YYYY].......cccceueeeet | 06/05/2023 -
Test voltage applied [V]..........cc..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-18 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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10.29 Humidity freeze 10 test (15 round) - MQT12/MST52 =

Test date [MM/DD/YYYY]/ start - end..: |06/07/2023 - 06/18/2023 -

Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] .....ccccocceveeeeevecvneeeee.:. | 0.05 -
Sample # Open circuits? -

3-18 No P

Supplementary information: N/A

10.2 Visual inspection (after humidity freeze 10 test) - MQT01/MST01 -

Test date [MM/DD/YYYVY]......ccccceveeene.s 1 06/18/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-18 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -

Test date [MM/DD/YYYY]......cccceveeeeet 1 06/18/2023 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-18 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3. 11 m2
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10.31 UV test (back side) - MQT10/MST54 =
Sample #......ooccvveeeeeeeeciiieeeee s | 3-18 -
Test date [MM/DD/YYYY]/ start - end..: |06/21/2023 - 07/07/2023 -
Total dosage of UV irradiation (280- 60.0 )
400nm) [KWh/m?].......cooiiiiieeee
Module operation condition .................: |[X] Short circuited / [_] Pmax =
Supplementary information: N/A
10.2 Visual inspection (after UV test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].......ccceeuveees | 07/07/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-18 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after UV test) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceeueenes | 07/07/2023 -
Test voltage applied [V]..........cc..eceeee...t | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-18 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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10.29 Humidity freeze 10 test (2" round) - MQT12/MST52 =

Test date [MM/DD/YYYY]/ start - end..: |07/14/2023 - 07/25/2023 -

Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] .....ccccocceveeeeevecvneeeee.:. | 0.05 -
Sample # Open circuits? -

3-18 No P

Supplementary information: N/A

10.2 Visual inspection (after humidity freeze 10 test) - MQT01/MST01 -

Test date [MM/DD/YYYVY]......ccccceveennr.s | 07/25/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-18 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -

Test date [MM/DD/YYYY]......cccccveueenet | 07/25/2023 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-18 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3. 11 m2

10.14 Wet leakage current test (after humidity freeze 10 test) - MQT15/MST17 -
Test date [MM/DD/YYYY]..ccccooeveeevennnns | 07/25/2023 -
Test voltage applied [V].............ccueeeee..t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: <3500 -
Solution temperature [°C] / 2242 .........: |21.4 -
Sample # Required [MQ] Measured [MQ] -

3-18 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3. 11 m2
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Clause Requirement + Test Result - Remark Verdict
10.32 Cold conditioning test (15! round) - MST55 =
Sample #......occovvvveeeeeiiiiceeeee e | 3519 -
Test date [MM/DD/YYYY]/ start - end..: |05/04/2023 - 05/06/2023 -
Applied temperature [°C].......cccccceeeeeees |40 -
Testtime [hour] ......ccoovvvvvviviiiiiiiiiieeeennnns |48 -
Supplementary information: N/A
10.2 Visual inspection (after cold conditioning test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY].......ccccveueeeet | 05/06/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-19 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after cold conditioning test) - MQT03/MST16 -
Test date [MM/DD/YYYY].......ccccveueeeet | 05/06/2023 -
Test voltage applied [V]........cccceceeneeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-19 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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10.33 Dry heat conditioning test - MST56 =
Sample #......occovvvveeeeeiiiiceeeee e | 3519 -
Test date [MM/DD/YYYY]/ start - end..: |05/11/2023 - 05/20/2023 -
Applied temperature [°C]........cccceeeeeees [ 105 -
Relative humidity [%]........ccccccevivenennnes | <50 -
Testtime [hour] .......ccovvvvvvvvvivvevvveeeeeeens [ 200 -
Supplementary information: N/A
10.2 Visual inspection (after dry heat conditioning test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccccveeeeet [ 05/20/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-19 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after dry heat conditioning test) - MQT03/MST16 -
Test date [MM/DD/YYYY]......cccceveueeeet [ 05/20/2023 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-19 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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10.29 Humidity freeze 10 test (15 round) - MQT12/MST52 =

Test date [MM/DD/YYYY]/ start - end..: |05/25/2023 - 06/05/2023 -

Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] .....ccccocceveeeeevecvneeeee.:. | 0.05 -
Sample # Open circuits? -

3-19 No P

Supplementary information: N/A

10.2 Visual inspection (after humidity freeze 10 test) - MQT01/MST01 -

Test date [MM/DD/YYYVY]..........ceeeeee.s | 06/05/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-19 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -

Test date [MM/DD/YYYY].......ccceeueeeeet | 06/05/2023 -
Test voltage applied [V]........cccc.ccceeeeet | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-19 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-mZ2. Area of the module is
3. 11 m2
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10.32 Cold conditioning test (2" round) - MST55 =
Sample #......occovvvveeeeeiiiiceeeee e | 3519 -
Test date [MM/DD/YYYY]/ start - end..: |06/10/2023 - 06/13/2023 -
Applied temperature [°C].......cccccceeeeeees |40 -
Testtime [hour] ......ccoovvvvvviviiiiiiiiiieeeennnns |48 -
Supplementary information: N/A
10.2 Visual inspection (after cold conditioning test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceveeeet [ 06/13/2023 -
Sample # Nature and position of initial findings - comments or attach photos -

3-19 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after cold conditioning test) - MQT03/MST16 -
Test date [MM/DD/YYYY].....ccccceveeenet [ 06/13/2023 -
Test voltage applied [V]........ccccccceceeees. | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-19 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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10.29 Humidity freeze 10 test (2" round) - MQT12/MST52 =

Test date [MM/DD/YYYY]/ start - end..: |06/15/2023 - 06/26/2023 -

Total cycles .......oovvveeveveevevevveeeeeeeevvveennnns [ 10 -
Current applied [A] .....ccccocceveeeeevecvneeeee.:. | 0.05 -
Sample # Open circuits? -

3-19 No P

Supplementary information: N/A

10.2 Visual inspection (after humidity freeze 10 test) - MQT01/MST01 -

Test date [MM/DD/YYYVY]......ccccccvveenne.s | 06/26/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
3-19 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after humidity freeze 10 test) - MQT03/MST16 -

Test date [MM/DD/YYYY]......cccceveveeeet | 06/26/2023 -
Test voltage applied [V]........cccc.cceceeees | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

3-19 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3. 11 m2

10.14 Wet leakage current test (after humidity freeze 10 test) - MQT15/MST17 -
Test date [MM/DD/YYYY].......ccceveveeneet | 06/26/2023 -
Test voltage applied [V].............ccueeeee..t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: <3500 -
Solution temperature [°C] / 222 .........: |22.9 -
Sample # Required [MQ] Measured [MQ] -

3-19 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3. 11 m2
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10.2 Visual inspection (final, after 48-96h wait time) - MQT01/MSTO01 -
Sample # Nature and position of initial findings - comments or attach photos -

3-4 No visual defects P
3-6 No visual defects P
3-8 No visual defects P
3-18 No visual defects P
3-19 No visual defects P
Supplementary information: N/A
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10.17 Fire test - MST23 -
Test date [MM/DD/YYYY]......cccceveeenet | 05/25/2023 -
Standard applied.............cccccceeeeeeeennnnnns. |UL 1703, Class C -
No. of modules provided to create the 2 for spread of flame test -
testassembly .............c.ccccccceieieieieeiit 1 1 for burning brand test
Sample # Requirements -

3-20 X] Modules comply with the requirements for the fire test according to above noticed P
3-21 standard
3-22

Supplementary information: This test is subcontracted to Zhejiang Gather Uni Test Technology Co., Ltd. Please
refer to Annex 5 for detailed pictures of the samples after test.
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Clause Requirement + Test Result - Remark Verdict
10.18 Ignitability test - MST24 -
Test date [MM/DD/YYYY].........cceeveee....s | 05/24/2023 -
Standard applied...........cccccveeveeeeeneees 18O 11925-2:2010 -
Sample # Requirements -

3-23 | X No ignition of module P
X No flame spread > 150 mm vertically from point of test flame application
Supplementary information: N/A
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10.10 Cut susceptibility test - MST12 -
Test date [MM/DD/YYYY]......ccceveeenet | 06/15/2023 for 3-4#; 06/12/2023 for 3-6# -

07/03/2023 for 3-8#; 07/27/2023 for 3-18#
06/28/2023 for 3-19#
Applied force [N].....cccccevevviiiiiieeneees 8.9 -
Sample # Requirements -
3-4 X No exposure of active circuitry of the module P
3-6 X No exposure of active circuitry of the module P
3-8 X No exposure of active circuitry of the module P
3-18 X No exposure of active circuitry of the module P
3-19 X No exposure of active circuitry of the module P

Supplementary information: N/A

10.2 Visual inspection (after cut susceptibility test) - MST01 -

Test date [MM/DD/YYYY]......cccceveveeet | 06/15/2023 for 3-4#; 06/12/2023 for 3-6# -

07/03/2023 for 3-8#; 07/27/2023 for 3-18#
06/28/2023 for 3-19#

Sample # Nature and position of initial findings - comments or attach photos -
3-4 No visual defects P
3-6 No visual defects P
3-8 No visual defects P

3-18 No visual defects P
3-19 No visual defects P

Supplementary information: N/A

10.13 Insulation test (after cut susceptibility test) - MST16 -

Test date [MM/DD/YYYY].......ccceeeueeenet | 06/15/2023 for 3-4#; 06/12/2023 for 3-6# -

07/03/2023 for 3-8#; 07/27/2023 for 3-18#
06/28/2023 for 3-19#

Test voltage applied [V].........cccceeeeeeeet | 2 minutes of 1500 and 1 minute of 8000 -

Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
3-4 12.9 >1000 No P
3-6 12.9 >1000 No P
3-8 12.9 >1000 No P

3-18 12.9 >1000 No P
3-19 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

311 m2
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Clause Requirement + Test Result - Remark Verdict

10.14 Wet leakage current test (after cut susceptibility test) - MST17 -

Test date [MM/DD/YYYY]......cccceveueenet | 06/15/2023 for 3-4#; 06/12/2023 for 3-6#
07/03/2023 for 3-8#; 07/27/2023 for 3-18# -
06/28/2023 for 3-19#
Test voltage applied [V]........ccccceeeeeet | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: <3500 -
Solution temperature [°C]/ 2242 .........: | 2242 -
Sample # Required [MQ] Measured [MQ] -
3-4 12.9 >1000 P
3-6 12.9 >1000 P
3-8 12.9 >1000 P
3-18 12.9 >1000 P
3-19 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2
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10.11 Continuity test of equipotential bonding (final) - MST13 =

Test date [MM/DD/YYYY].......ccceeueee....s | 06/15/2023 for 3-4#; 06/12/2023 for 3-6# -
07/03/2023 for 3-8#; 07/27/2023 for 3-18#
06/28/2023 for 3-19#
Current applied [A] ....cccccvceveeeeiiiccs |75 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: | A: The center of another longer side -
B: Adjacent shorter side with greatest distance from the
grounding point
C: The center of the other shorter side
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
3-4 <0.1 A:0.037 A:<0.001 P
B:0.026 B:<0.001
C:0.040 C:0.001
3-6 <0.1 A:0.042 A:0.001 P
B:0.038 B:0.001
C:0.042 C:0.001
3-8 <0.1 A:0.041 A:0.001 P
B:0.028 B:<0.001
C:0.019 C:<0.001
3-18 <0.1 A:0.022 A:<0.001 P
B:0.039 B:0.001
C:0.031 C:<0.001
3-19 <0.1 A:0.032 A:<0.001 P
B:0.027 B:<0.001
C:0.021 C:<0.001

Supplementary information: N/A
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10.9 Accessibility test (final) - MST11 -
Test date [MM/DD/YYYY].......c.ceeveee....s | 06/15/2023 for 3-4#; 06/12/2023 for 3-6# -

07/03/2023 for 3-8#; 07/27/2023 for 3-18#
06/28/2023 for 3-19#
Sample # Requirements -
3-4 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.
3-6 X] At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.
3-8 X At no time during the test, there is a resistance of less than TMQ between the test P
fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.
3-18 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.
3-19 X1 At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X At no time during the test, the probe contacts any live electrical part.
Supplementary information: N/A
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10.4 Maximum power determination (final) - MQT02/MST03 =
Test date [MM/DD/YYYY]...ccooveevivenennt 06/03/2023 for 3-2#; 05/16/2023 for 3-3# -

06/15/2023 for 3-4#; 06/12/2023 for 3-6#
07/03/2023 for 3-8#; 05/25/2023 for 3-14#
07/27/2023 for 3-18#; 06/28/2023 for 3-19#
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -
3-2 45.51 38.17 17.91 16.89 644.7 79.10 P
3-3 45.73 37.83 18.36 17.30 654.5 77.95 P
3-4 45.23 37.65 18.05 16.98 639.3 78.31 P
3-6 45.49 37.59 18.23 17.26 648.7 78.24 P
3-8 45.86 36.72 18.43 17.26 633.7 74.99 P
3-14 45.74 37.80 18.37 17.34 655.4 78.00 P
3-18 45.64 37.73 18.29 17.39 656.0 78.59 P
3-19 45.69 37.69 18.29 17.41 656.0 78.51 P

Supplementary information: The IV curve show no additional kinks or other unusual characteristics as compared

to the initial IV curve.
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10.6 Durability of markings - MST05 -
Test date [MM/DD/YYYY]......cccccvveeene s | 06/03/2023 for 3-2#; 05/16/2023 for 3-3# -

06/15/2023 for 3-4#; 06/12/2023 for 3-6#
07/03/2023 for 3-8#; 05/25/2023 for 3-14#
07/27/2023 for 3-1#, 3-18#; 06/28/2023 for 3-19#
Sample # Requirements -
31 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
3-2 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
3-3 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
3-4 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
3-6 X Marking is legible P
X] Not possible to remove marking plates easily
X No curling occurred
3-8 X] Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
3-14 | [X] Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
3-18 | [X] Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
3-19 | [X] Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred
Supplementary information: N/A
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10.7 Sharp edge test - MST06 =
Test date [MM/DD/YYYY]......cccccveueenet | 06/03/2023 for 3-2#; 05/16/2023 for 3-3# -
06/15/2023 for 3-4#; 06/12/2023 for 3-6#
07/03/2023 for 3-8#; 05/25/2023 for 3-14#
07/27/2023 for 3-1#, 3-18#; 06/28/2023 for 3-19#
Sample # Requirements -
3-1 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
3-2 <] No sharp edges, burrs, etc. P
X] Smooth surfaces
3-3 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
3-4 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
3-6 X No sharp edges, burrs, etc. P
X] Smooth surfaces
3-8 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
3-14 X No sharp edges, burrs, etc. P
X] Smooth surfaces
3-18 X No sharp edges, burrs, etc. P
Xl Smooth surfaces
3-19 X] No sharp edges, burrs, etc. P
X] Smooth surfaces
Supplementary information: Compliance is checked by inspection.
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10.8 Bypass diode functionality test - MQT18.2/MSTO07 =
Sample #......oocovvvveeeeeeiiiceeeeeee el | 3-1 -
Test date [MM/DD/YYYY].....ccccceveeeeet | 07/27/2023 -
[1 Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
ViEMrated [V] cooveeveeeiieiienieceeiecnieneenen s | NFA -

N X VEMrated [V]-vveeeeiiieeeiiiiieeiiceeeeeneen s | NIA -
Measured VFM [V]....cccoccceeivivccvnnenes. |N/A N/A
X] Method B -
Diode # IV curve after shading P

1 Yes O No P

2 Yes O No P

3 Yes O No P
Supplementary information: N/A
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Sample #....cooovvieeee e o 13-2 -
Test date [MM/DD/YYYY]..coooeovierinnnnne. : | 06/03/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #....cooovvieeee e : 13-3 -
Test date [MM/DD/YYYY]..coooeovierinnnnne. : | 05/16/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #.....oooociiiieeee e . |34 -
Test date [MM/DD/YYYY]...ccooovrivennnne | 06/15/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Sample #.....oooociiiieeee e . |3-6 -
Test date [MM/DD/YYYY]...ccooovrivennnne . |06/12/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
Sample #.....oooociiiieeee e . |3-8 -
Test date [MM/DD/YYYY]...ccooovrivennnne : | 07/03/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
Sample #.....oooociiiieeee e : 13-14 -
Test date [MM/DD/YYYY]...ccooovrivennnne ;| 05/25/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
Sample #.....oooociiiieeee e . 13-18 -
Test date [MM/DD/YYYY]...ccooovrivennnne . | 07/27/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
Sample #.....oooociiiieeee e :13-19 -
Test date [MM/DD/YYYY]...ccooovrivennnne | 06/28/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001
IEC 61730-2/ EN IEC 61730-2
Clause Requirement + Test Result - Remark Verdict
10.5 Insulation thickness test - MST04 =
Test date [MM/DD/YYYY]......cc.cceeueeees | 07/27/2023 -
Measuring location.................................. | Location A & B & C are at the soldering connections -
Sample # Required value [mm] Location Measured value [mm] -
3-18 0.3144 A 0.3511 P
0.3144 B 0.3557
0.3144 C 0.3366

Supplementary information: Measurement uncertainty is 4.8% and has been taken into consideration to
determine required value.
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File No.: PVP03179/23P-06

Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
Module type: ODA660-33V-MH (BOM4)
10.2 Visual inspection (initial) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]......cccceeeeeeeee.s | 05/12/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
4-1 No visual defects P
4-2 No visual defects P
4-3 No visual defects P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.4 Maximum power determination (initial) - MQT02/MST03 =
Test date [MM/DD/YYYY]...ccooveevivenennt 05/16/2023 -
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

4-2 45.63 37.89 18.55 17.36 657.8 77.69 -
Supplementary information: N/A
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Test

Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.13 Insulation test (initial) - MQT03/MST16 =
Test date [MM/DD/YYYY]..........cccveee....s. | 05/16/2023 -
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

4-2 12.9 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,
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Test Report TUVNORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.14 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY]......cccccveeeenes | 05/16/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2785 -
Solution temperature [°C] /222 .......... |21.3 -
Sample # Required [MQ] Measured [MQ] -

4-2 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
3.11m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.11 Continuity test of equipotential bonding (initial) - MST13 =
Test date [MM/DD/YYYY]..oooiiiviienea 05/16/2023 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 75 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: A: The center of another longer side -

B: Adjacent shorter side with greatest distance from the
grounding point
C: The center of the other shorter side
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
4-2 <0.1 A:0.035 A:<0.001 P
B:0.033 B:<0.001
C:0.029 C:<0.001
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

EC 61730-2/ EN IEC 61730-2

Clause Requirement + Test

Result - Remark

Verdict

10.9 Accessibility test (initial) - MST11

Test date [MM/DD/YYYY]..ovvvvvvveeeniinn:

05/16/2023

Sample #

Requirements

4-2 X At no time during the test, there is a resistance of less than 1TMQ between the test P

fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report ToV NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.21 Module breakage test - MST32 =
Test date [MM/DD/YYYY]..........ceeveee....s. | 08/15/2023 -
Weight of impactor [kq]..........ccccceceeeeeee.s [45.5 -
Thickness of module [mm] .................. |30 -
Mounting technique used ...................... | Mounting with 6 clamps -
Module Breakage? ...............ccoeu......... | X No breakage -

[] Broke at 300mm
Weight of particles in case of breakage | N/A -
Sample # Requirements -
4-3 X] The module did not separate from the mounting structure or framing P
X The sample did not break
[] Breakage occurred, but no shear or opening large enough for a 76 mm diameter
sphere to pass freely has developed.
[] Breakage occurred, but no particles larger than 65 cm? have been ejected from the
sample.
Supplementary information: N/A
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict

10.2 Visual inspection (final, after 48-96h wait time) - MQT01/MSTO01 -

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

4-2 No visual defects P

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.10 Cut susceptibility test - MST12 -
Test date [MM/DD/YYYY].....cccccevevveeet | 07/13/2023 -
Applied force [N]....ccccceeeeveiiiiiiieeeeeeeeees 8.9 -
Sample # Requirements -

4-2 X] No exposure of active circuitry of the module P
Supplementary information: N/A
10.2 Visual inspection (after cut susceptibility test) - MST01 -
Test date [MM/DD/YYYY]......cccceveeeeet | 07/13/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
4-2 No visual defects P
Supplementary information: N/A
10.13 Insulation test (after cut susceptibility test) - MST16 -
Test date [MM/DD/YYYY].....ccccceveeeeet | 07/13/2023 -
Test voltage applied [V].....cccceeeeeeeennnin: 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -
4-2 12.9 >1000 No P
gLﬁple;mentary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

A1m2,

10.14 Wet leakage current test (after cut susceptibility test) - MST17 -
Test date [MM/DD/YYYY]......cccceeeeeeeees | 07/13/2023 -
Test voltage applied [V].......cccceveerrniinnt 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: <3500 -
Solution temperature [°C] / 2242 .........: 20.5 -
Sample # Required [MQ] Measured [MQ] -

4-2 12.9 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is

3.11m2,

PV-T-125 TRF 61215 61730

Page 325 of 370

Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.11 Continuity test of equipotential bonding (final) - MST13 =
Test date [MM/DD/YYYY]..oooiiiviienea 07/13/2023 -
Current applied [A] ....cccovvveeeeeeeeieiiieenn 75 -
Location of designated grounding point: | The ground hole of one longer side -
Location of second contacting point .....: A: The center of another longer side -

B: Adjacent shorter side with greatest distance from the
grounding point
C: The center of the other shorter side
Sample # Required resistance [Q] Measured voltage [V] Calculated resistance [Q] -
4-2 <0.1 A:0.028 A:<0.001 P
B:0.023 B:<0.001
C:0.039 C:0.001
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.9 Accessibility test (final) - MST11 -
Test date [MM/DD/YYYY].......c.ceeeueeees | 07/13/2023 -
Sample # Requirements -

4-2 X At no time during the test, there is a resistance of less than 1TMQ between the test P
fixture and the PV module live part.
X] At no time during the test, the probe contacts any live electrical part.
Supplementary information: N/A
PV-T-125 TRF 61215 61730 Page 327 of 370 Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.4 Maximum power determination (final) - MQT02/MST03 =
Test date [MM/DD/YYYY]..ooovivienes 07/13/2023 -
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

4-2 4548 37.21 18.42 17.19 639.6 76.35 P

Supplementary information: The IV curve show no additional kinks or other unusual characteristics as compared
to the initial IV curve.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict

10.6 Durability of markings - MST05 =

Test date [MM/DD/YYYVY]......cccceeeveeeenns | 07/13/2023 -
Sample # Requirements -
4-1 X Marking is legible P

X Not possible to remove marking plates easily
X No curling occurred

4-2 X Marking is legible P
X Not possible to remove marking plates easily
X No curling occurred

Supplementary information: N/A
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict

10.7 Sharp edge test - MST06 =

Test date [MM/DD/YYYVY]......cccceeeveeeenns | 07/13/2023 -
Sample # Requirements -
4-1 X No sharp edges, burrs, etc. P

X Smooth surfaces
4-2 X No sharp edges, burrs, etc. P

Xl Smooth surfaces

Supplementary information: Compliance is checked by inspection.

PV-T-125 TRF 61215 61730 Page 330 of 370 Version 1.2




File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.8 Bypass diode functionality test - MQT18.2/MSTO07 =
Sample #......ooocvvvveeeeeeiiceeeeee el |41 -
Test date [MM/DD/YYYY].....cccccevevveeet | 07/13/2023 -
[1 Method A -
Ambient temperature [°C]...................... |[N/A -
Current flow applied [A] ......cceeeevveees |[N/A -
ViEMrated [V] cooveeveeeiieiienieceeiecnieneenen s | NFA -

N X VEMrated [V]-vveeeeiiieeeiiiiieeiiceeeeeneen s | NIA -
Measured VFM [V]....cccoccceeivivccvnnenes. |N/A N/A
X] Method B -
Diode # IV curve after shading P

1 Yes O No P

2 Yes O No P

3 Yes O No P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
Sample #....cooovvieeee e o 14-2 -
Test date [MM/DD/YYYY]..coooeovierinnnnne. | 07/13/2023 -

[1 Method A -
Ambient temperature [°C].........cc......... : |N/A -
Current flow applied [A] ...cooeeeevevinrinneen. : |N/A -
VEMrated [V] ceveeeeiiiiiiiieeieiieeeeeee : |N/A -
N X VEMrated [V]«eeeeieiiiiiiieeiiieiieeee, : |N/A -
Measured VFM [V]....coooeeeeeeeiiiiiiineenn. . |N/A N/A
X] Method B -
Diode # IV curve after shading P
1 Yes O No P
2 Yes O No P
3 Yes O No P
Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
Module type: ODA590-36V-MH (BOMS5)
No test was required of this part.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict

Module type: ODA555-36V-MHB (BOM6)

10.2 Visual inspection (initial) - MQT01/MSTO01 -

Test date [MM/DD/YYYY]..cccccoeveenneees | 11/07/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
6-1 No visual defects P

Supplementary information: N/A
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File No.: PVP03179/23P-06

Test Report

TUV NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.4 Maximum power determination (initial) - MQT02/MST03 =
Test date [MM/DD/YYYY]...ccooveevivenennt 11/10/2023 -
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

6-1 52.21 44.97 12.94 12.35 555.3 82.23 -
Supplementary information: N/A
PV-T-125 TRF 61215 61730 Page 335 of 370 Version 1.2




Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict

10.13 Insulation test (initial) - MQT03/MST16 =

Test date [MM/DD/YYYY].....cccocvveeeeeeet [ 11/10/2023 -
Test voltage applied [V]........ccccceeeeeeeenns | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

6-1 15.5 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.58m2.
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.14 Wet leakage current test (initial) - MQT15/MST17 -
Test date [MM/DD/YYYY].....cccocvveeeeeeet [ 11/10/2023 -
Test voltage applied [V]........cccccceeeneeeees | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: |2097 -
Solution temperature [°C]/ 2242 .......... |23.3 -
Sample # Required [MQ] Measured [MQ] -

6-1 15.5 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.58 m2,
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.15 Temperature test - MST21 -
Sample #......oooocvvveeeeeeiieceeeeeee sl | 6-1 -
Test date [MM/DD/YYYY]....cccooevevneent [ 11/13/2023 -
Reference solar irradiance [W/m?]......... | 978 -
Reference ambient temperature [°C]....: |40.7 -
Spacing between module and black test |0 -
platform [em] ..o
Measuring location..............cccceceeeeeeeeee.t. | Al Module superstrate above the center cell -

B: Module substrate below the center cell
C: Terminal enclosure interior surface
D: Terminal enclosure interior air space
E: Field wiring terminals
F: Insulation of the field wiring leads
G: External connector bodies
H: Diode bodies
I: The boundary between frame and silica gel
J: Ambient temperature
Measuring| Component temperature Component temperature Normalized temperature -
location limit [°C] Toss [°C] Tecon [°C]
A N/A 73.5 73.3 N/A
B 120 74.1 73.9 P
C 120 62.7 62.6 P
D N/A N/A N/A N/A
E 120 57.8 57.5
F 120 62.9 62.8
G 120 56.1 55.9
H N/A N/A N/A N/A
I 90 57.5 57.4 P
J 20-55 40.7 404 P
Supplementary information: Tcon = Toss + (40 °C - Tenv), Solar simulator method used.
10.2 Visual inspection (after temperature test) - MQT01/MSTO01 -
Test date [MM/DD/YYYY]..cooooveveevveneees | 11/13/2023 -
Sample # Nature and position of initial findings - comments or attach photos -
6-1 No visual defects P
Supplementary information: N/A
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict

10.13 Insulation test (after temperature test) - MQT03/MST16 -

Test date [MM/DD/YYYY]....cccoovveeneent [ 11/13/2023 -
Test voltage applied [V]........ccccceeeeeneeeen: | 2 minutes of 1500 and 1 minute of 8000 -
Sample # Required [MQ] Measured [MQ] Dielectric breakdown? -

6-1 15.5 >1000 No P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.58 m2.

10.14 Wet leakage current test (after temperature test) - MQT15/MST17 -
Test date [MM/DD/YYYY]....cccooeveveeet | 11/13/2023 -
Test voltage applied [V].............cceeeeee.t | 2 minutes of 1500 -
Solution resistivity [Q/cm] / <3500 .......: | 1986 -
Solution temperature [°C] / 222 .........: [22.3 -
Sample # Required [MQ] Measured [MQ] -

6-1 15.5 >1000 P

Supplementary information: Minimum requirement according to the standard is 40MQ-m2. Area of the module is
2.58 m2,
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Test Report

T4V NORD

Test Report No.: 492012901.001

IEC 61730-2 / EN IEC 61730-2

Clause Requirement + Test Result - Remark Verdict
10.4 Maximum power determination (final) - MQT02/MST03 =
Test date [MM/DD/YYYY]..oooiiiviienea 11/13/2023 -
Ambient temperature [°C]..........ccc......ul Corrected to 25.0 -
Irradiance [W/m?]........ccccoovveeeiiiieeeennn Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%] -

6-1 52.22 45.00 12.93 12.35 555.6 82.28 P

Supplementary information: The IV curve show no additional kinks or other unusual characteristics as compared
to the initial IV curve.

PV-T-125 TRF 61215 61730

Page 340 of 370

Version 1.2




Test Repor TUVNORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Annex 1: Constructional Data Form (CDF)

TUVNORD

File No.: PVP03179/23P-06 Attached to Test Report No.: 492012901.001

CDF (Constructional Data Form) for Electrical Products

Applicant ..o .| Ningbo Osda Solar Co., Ltd.

1-1, No0.136, Haichuan Road, Jiangbei Area
Ningbo City, Zhejiang Province, P.R.China
Manufacturer 1............cooevveennnn .| Ningbo Osda Solar Co., Ltd.

1-1, No.136, Haichuan Road, Jiangbei Area
Ningbo City, Zhejiang Province, P.R.China

Manufacturer 2.............cccooeeeis .| Shandong Oushengda New Energy Co., Ltd.
Intersection of Guanzhuang Middle Road and Aeon South Road,
Zhengwang Town, Hedong District, Linyi City, Shandong Province

Produet.. ... srumanss .| Crystalline Silicon Terrestrial Photovoltaic (PV) Modules

Standard(s) ..........ccococeeiiiiiiiin : | IEC 61215-1:2021 + COR1:2021 / EN IEC 61215-1:2021 + AC:2021;
IEC 61215-1-1:2021 / EN IEC 61215-1-1:2021;

IEC 61215-2:2021 / EN |IEC 61215-2:2021;

IEC 61730-1:2016 / EN IEC 61730-1:2018 + AC:2018;

IEC 61730-2:2016 / EN |IEC 61730-2:2018 + AC:2018.

Jsda

Module type(s) «...ccxuauirmusui | PV Modules with Half-cut 210mm Mono-crystalline Silicon Solar
Cells:

132 cells: ODAXxx-33V-MH (xxx=645-700, in increment of 5)
120 cells: ODAxxx-30V-MH (xxx=585-835, in increment of 5)
110 cells: ODAxxx-28V-MH (xxx=530-580, in increment of 5)
100 cells; ODAXxx-25V-MH (xxx=490-530, in increment of 5)
132 cells: ODAxxx-33V-MHB (xxx=645-700, in increment of 5)
120 cells: ODAxxx-30V-MHB (xxx=585-635, in increment of 5)
110 cells: ODAxxx-28V-MHB (xxx=530-580, in increment of 5)
100 cells: ODAxxx-25V-MHB (xxx=490-530, in increment of 5)

TrAGE MK, x s sissuss wnsmass oty :

PV Modules with Half-cut 182mm Mono-crystalline Silicon Solar
Celis:

156 cells: ODAXxx-39V-MH (xxx=590-620, in increment of 5)
144 cells: ODAxxx-36V-MH (xxx=550-590, in increment of 5)
132 cells: ODAxxx-33V-MH (xxx=500-540, in increment of 5)
120 cells: ODAxxx-30V-MH (xxx=460-490, in increment of 5)
108 cells: ODAxxx-27V-MH (xxx=410-440, in increment of 5)
156 cells; ODAxxx-39V-MHB (xxx=590-620, in increment of 5)
144 cells: ODAxxx-36V-MHB (xxx=550-590, in increment of 5)
132 cells: ODAxxx-33V-MHB (xxx=500-540, in increment of 5)

Confirmatié Confirmation of TUV NORD CERT
Ningbo, Shanghai, (Place and date)
) () BFEHEFE: Nancy Zhan
Z}Z : o Zhang
0 /\/C?/lcﬂ @ E’ingonj 2.2917:43:37
(Applicant's legally authorized signature and stamp) (Signature of authorized TUV NORD CERT engineer)
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Attached to Test Report No.: 492012901.001

120 cells: ODAxxx-30V-MHB (xxx=460-490, in increment of 5)
108 cells: ODAXxx-27V-MHB (xxx=410-440, in increment of 5)

Ratings:

PV Modules with Half-cut 210mm Mono-crystalline Silicon Solar Cells:

Module type .......cccoiiiiiiici | 132 cells: ODAxxx-33V-MH (xxx=670-700, in increment of 5)

132 cells: ODAxxx-33V-MHB (xxx=670-700, in increment of 5)

for mono cell 1
Dimensions [mm] /I xw xh......... © | 2384 x 1303 x30/33
Maximum system voltage [V]....... ;| 1500 Safety class acc. to IEC 61140...... | Class I
Min-creepage distance [mm] ....... . | 13.5 Fuse rating [A].......cccoivvrnsenirint | 30
Design load (positive) [Pa] .......... .| 3600 Safety factor (positive)... 1:5
Design load (negative) [Pa] ......... © | 1600 Safety factor (negative) 1.5
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W]............... . | 870, 875, 680, 685, 690, 695, 700
Rated Voc at STC [V].......cocvvneee . | 47.42, 4766, 47 .90, 48.14, 48.38, 48.62, 48.86
Rated Vmp at STC [V] .....coeeneen. ;| 39.52, 39.72, 39.92, 40.12, 40.32, 40.52, 40.72
Rated Iscat STC[A] .......cocvevnene . |1 17.72,17,76, 17.80, 17.84, 17.88, 17.93, 17.97
Rated Imp at STC[A] ....ccccvevnnnn : | 16.96, 17.00, 17.04, 17.08, 17.12, 17.16, 17.20
Tolerance of rated electrical Tolerance of rated Pmax at STC is +3%
parameters at STC [%] .............. * | Tolerance of rated Voc at STC is 3%

Tolerance of rated Isc at STC is £3%
ModuletYPe ovcisiniansiosii smcane | 120 cells: ODAxxx-30V-MH (xxx=610-635, in increment of 5)

120 cells: ODAXxx-30V-MHB (xxx=610-635, in increment of 5)

for mono cell 1
Dimensions [mm] /I xw X h......... . 12172 x 1303 x 30 /33
Maximum system voltage [V].......:. | 1500 Safety class acc. to IEC 61140...... | Class ||
Min-creepage distance [mm] ....... ;1135 Fuse rating [A] .....ccoovvcvvcncecs | 30
Design load (positive) [Pa] .......... : | 3600 Safety factor (positive) .............. | 1.5
Design load (negative) [Pa] ......... : | 1600 Safety factor (negative) .............. | 1.5
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W]............... : | 610, 615, 620, 625, 630, 635
Rated Voc at STC |_V_| ................... : | 43.18, 43.42, 43.66, 43.99, 44.14, 44.38
Rated Vmp&FSTC [V] .00 A 35.98, 36.18, 36.38, 36.58, 36.78, 36.98

17.72,17.76, 17.81, 17.85, 17.89, 17.95

Rated Iﬁgtﬁ‘r, [A] . ;;5.. 1,

Confirmation of TUV NORD CERT

Shanghai, _____(Place and date)
f; ’ Zﬁ ﬁ?%}@% Nancy Zhang
ﬁ HEE: 2023.12.2917:43:51

+08'00"

(Appllcant's Iegally alithbnzed sngnature and stamp) (Slgnature of authorized TUV NORD CERT engineer)
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Rated Imp at STC[A] ....ccoovvee :

16.96, 17.00, 17.05, 17.09, 17.13, 17.18

Tolerance of rated electrical
parameters at STC [%] ................ :

Tolerance of rated Pmax at STC is £3%
Tolerance of rated Voc at STC is +3%
Tolerance of rated Isc at STC is 3%

MOduUIetYDe ..o nimnninn ;

110 cells; ODAXxx-28V-MH (xxx=560-580, in increment of 5)
110 cells: ODAXxx-28V-MHB (xxx=560-580, in increment of 5)
for mono cell 1

Dimensions [mm] /I xw xh......... © | 2384 x 1096 x 30/ 33
Maximum system voltage [V]....... ;| 1500 Safety class acc. to IEC 61140...... | Class ||
Min-creepage distance [mm] .......: | 13.0 Fuserating [A] .....cccccoecevvcvvvvineas | 30
Design load (positive) [Pa] .......... : | 3600 Safety factor (positive) 1.5
Design load (negative) [Pa] ......... : |1 1600 Safety factor (negative) ................. 1.5
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W]............... . | 560, 565, 570, 575, 580
Rated Voc at STC [V]........cevvnnnn. .| 39.67, 39.91, 40.15, 40.39, 40.63
Rated Vmp at STC [V] .....cccccoevae . | 33.06, 33.26, 33.46, 33.66, 33.86
Rated Isc at STC[A] ..ccccocvveiie . | 17.70,17.75, 17.80, 17.85, 17.89
Rated Imp at STC [A] .... 16.94, 16.99, 17.04, 17.09, 17.13
Tolerance of rated electrical Tolerance of rated Pmax at STC is +3%
parameters at STC [%] .............. * | Tolerance of rated Voc at STC is +3%

Tolerance of rated Isc at STC is £3%
MottHe YPe = ccvrusssssnmmsminaessss - | 100 cells: ODAXxx-25V-MH (xxx=510-5630, in increment of 5)

100 cells: ODAxxx-25V-MHB (xxx=510-530, in increment of 5)

for mono cell 1

- Dimensions [mm] /1 xw xh......... .1 2176 x 1096 x 30 / 33

Maximum system voltage [V]....... © | 1500 Safety class acc. to IEC 61140...... | Class Il
Min-creepage distance [mm] ....... : 113.0 Fuse rating [A] .......ccocovvvevnivcenecass | 30
Design load (positive) [Pa] .......... ;| 3600 Safety factor (positive)................. | 1.5
Design load (negative) [Pa] ......... : | 1600 Safety factor (negative) .............. | 1.5

Electrical ratings at irradiance level at STC

Rated Pmax BESTEW].........c.... : | 510, 515, 520, 525, 530
Rat%,d’%’c/a(—'a%{m S 36.18, 36.42, 36.66, 36.90, 37.14
Rafed’ynp at STC) 30.15, 30.35, 30.55, 30.75, 30.95
Réted|iscat STC [Afier b 4 - 17.67,17.73, 17.79, 17.84, 17.89
Coﬁﬁrm}ht\ipﬁ of the applicant / Confirmation of TUV NORD CERT
Ningbg, - 023 (Place and date) nd date)
LW 4

(Applicant's legally authorized signature and stamp)
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/%1’51157' Zﬁ—gj-—ﬁ#%gg%gzamncy Zhang
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Rated Imp at STC[A] ....ccvveenene : | 16.92,16.97, 17.03, 17.08, 17.13
Tolerance of rated electrical Tolerance of rated Pmax at STC is +3%
parameters at STC [%] .............. © | Tolerance of rated Voc at STC is 3%
Tolerance of rated Isc at STC is +3%
Module typa........siaismmssssins o | 132 cells: ODAXxx-33V-MH (xxx=645-670, in increment of 5)
132 cells: ODAxxx-33V-MHB (xxx=645-670, in increment of 5)
for mono cell 3
Dimensions [mm] /I xw xh......... .| 2384 x 1303 x 30/ 33
Maximum system voltage [V]....... . | 1500 Safety class acc. to IEC 61140...... | Class Il
Min-creepage distance [mm] ....... : 1135 Fuse rating [A] ......cccccocrvvvnccines | 30
Design load (positive) [Pa] .......... .| 3600 Safety factor (positive) 1.5
Design load (negative) [Pa] .........: | 1600 Safety factor (negative) ............... |15
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W].............. 1 | 645, 650, 655, 660, 665, 670
Rated Voc at STC [V]......ccocoo.... : | 45.00, 45.20, 45.40, 45.60, 45.80, 46.00
Rated Vmp at STC [V] ..., : | 37.20, 37.40, 37.60, 37.80, 38.00, 38.20
Rated Iscat STC[A] .... 18.42, 18,46, 18.51, 18.55, 18.58, 18.62
Rated Imp at STC[A] .................. 1 | 17.34, 17,38, 17.43, 17.47, 17.50, 17.54
Tolerance of rated electrical Tolerance of rated Pmax at STC is 3%
parameters at STC [%] ................ * | Tolerance of rated Voc at STC is 3%
Tolerance of rated Isc at STC is +3%
MOAUIB YD .cccucuionsss sisanisinconns .| 120 cells: ODAxxx-30V-MH (xxx=585-610, in increment of 5)
120 cells: ODAxxx-30V-MHB (xxx=585-610, in increment of 5)
for mono cell 3
Dimensions [mm] /I xw xh......... © [ 2172 x1303 x 30/ 33
Maximum system voltage [V]....... : | 1500 Safety class acc. to IEC 61140...... | Class Il
Min-creepage distance [mm] ....... : 11858 Fuse rating [A] .....c.c.oocoivnsiiiionnenas | 30
Design load (positive) [Pa] .......... : | 3600 Safety factor (positive).................. 115
Design load (negative) [Pa] ......... : | 1600 Safety factor (negative) ................ | 1.5
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W]............... 1 | 585, 590, 595, 600, 605, 610
Rated Voc g BTCIV].. 3 : | 40.90, 41.10, 41.30, 41.50, 41.70, 41.90
Rated Mmp at'STC [VI3;. %, % ... | 33.80, 34.00, 34.20, 34.40, 34,60, 34.80

{7 v \G2 Y
Confirfnatibfiof the applicant 7 |
Ningbo, 1

A O\

A S

212712023 (Place:anl Bate)

(Applicant's legalli-"-éi)thqi_ized signature and stamp)
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Rated Iscat STC[A] ................... © | 18.37,18.42, 18.47, 18.52 18.57, 18.62
Rated Imp at STC[A] ........c.c....... © | 17.31,17.35, 17.40, 17.44 17 .49, 17.53
Tolerance of rated electrical Tolerance of rated Pmax at STC is +3%
parameters at STC [%] ................ * | Tolerance of rated Voc at STC is +3%
Tolerance of rated Isc at STC is +3%
Moduletype .............ccevvvvrrnenee. : | 110 cells: ODAxxx-28V-MH (xxx=530-555, in increment of 5)
110 cells: ODAxxx-28V-MHB (xxx=530-555, in increment of 5)
for mono cell 3
Dimensions [mm] /I xw xh......... : | 2384 x 1096 x 30 /33
Maximum system voltage [V]....... : | 1500 Safety class acc. to IEC 61140.....: | Class |l
Min-creepage distance [mm] ....... ©113.0 Fuse rating [A] ........coocveviccenns | 30
Design load (positive) [P4] .......... : | 3600 Safety factor (positive)................. : 115
Design load (negative) [Pa] ......... : | 1600 Safety factor (negative) .............. | 1.5
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W]............... | 530, 535, 540, 545, 550, 555
Rated Vocat STC[V]..........c........ .| 37.10, 37.30, 37.50, 37.70, 37.90, 38.10,
Rated Vmp at STC [V] ......ccenne. . | 30.80, 31.00, 31.20, 31.40, 31.60, 31.80
Rated Iscat STC[A] ........cocoooe. | 18.31, 18.36, 18.41, 18.47, 18.52, 18.56
Rated Imp at STC [A] .................. .| 17.21,17.28, 17.33, 17.37, 17.40, 17.45
Tolerance of rated electrical Tolerance of rated Pmax at STC is 3%
parameters at STC [%] ................ © | Tolerance of rated Voc at STC is 3%
Tolerance of rated Isc at STC is +3%
MOaUle tYPB:...: o issiserminanasies. .| 100 cells: ODAxxx-25V-MH (xxx=490-505, in increment of 5)
100 cells: ODAxxx-25V-MHB (xxx=490-505, in increment of 5)
for mono cell 3
Dimensions [mm] /I xw xh......... . |1 2176 x 1096 x 30 / 33
Maximum system voltage [V]....... : | 1500 Safety class acc. to IEC 61140...... | Class |l
Min-creepage distance [mm] ....... 1130 Fuserating [A] ............cccverinicnenl. | 30
Design load (positive) [Pa] ..........: | 3600 Safety factor (positive) 1.5
Design load (negative) [Pa] ......... : | 1600 Safety factor (negative) ................ : |16
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W]............... 1| 490, 495, 500, 505
Rated VOEat STC VL. ... | 34.20, 34.40, 34,60, 34.80
Rateg/\ mp’af STC Vi 28.30, 28.50, 28.70, 28.90
Confifmationsof the applicant” | Confirmation of TUV NORD CERT
_lngg_ ;zgngzoza (qu‘ilce%éhdvdate) ___(Place and date)

]

(Applicant's !égally a'uthorized signature and stamp)
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Ningbg 2127@023 (Placeand date)
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Rated Iscat STC[A] ...cccooveins .| 18.39, 18.44, 18.49, 18.54
Rated Imp at STC [A] ....ccovevnenee o 1 17.32,17.37, 17.43, 17.48
Tolerance of rated electrical Tolerance of rated Pmax at STC is +3%
parameters at STC [%] ................ © | Tolerance of rated Voc at STC is +3%
Tolerance of rated Isc at STC is £3%
PV Modules with Half-cut 182mm Mono-crystalllne Silicon Solar Cells:
Modtle type. ... : | 156 cells: ODAxxx-39V-MH (xxx=590-620, in increment of 5)
156 cells: ODAxxx-39V-MHB (xxx=590-620, in increment of 5)
for mono cell 2
Dimensions [mm] /I xw xh......... . | 2465x 1134 x30/33
Maximum system voltage [V]....... ;| 1500 Safety class acc. to IEC 61140.....: | Class [l
Min-creepage distance [mm] ....... : | 13.0 Fuse rating [A] ......cccocovvvervivicvceest | 25
Design load (positive) [Pa] .......... : | 3600 Safety factor (positive)............... | 1.5
Design load (negative) [Pa] ......... .| 1600 Safety factor (negative) ............... | 1.5
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W].............. | 590, 595, 600, 605, 610, 615, 620
Rated Voc at STC [V]......cveeene .| 54.65, 54.80, 54.95, 55.10, 55.25, 55.40, 55.55
Rated Vmp at STC [V] .....cccceneee . | 45.19, 45.29, 45.39, 45.49, 45.59, 45.69, 45.79
Rated Isc at STC [A] .....ccccvrvvne. : | 13.82,13.90, 13.97, 14.04, 14.11, 14.18, 14.25
Rated Imp at STC [A] .....cccovnennnee . | 13.06, 13.14, 13.22, 13.30, 13.38, 13.46, 13.54
Tolerance of rated electrical Tolerance of rated Pmax at STC is +3%
parameters at STC [%] ................ . | Tolerance of rated Voc at STC is +3%
Tolerance of rated Isc at STC is +3%
Moduletype: ... .| 144 cells: ODAxxx-36V-MH (xxx=550-590, in increment of 5)
144 cells: ODAxxx-36V-MHB (xxx=550-590, in increment of 5)
for mono cell 2
Dimensions [mm] /I xw xh........: | 2278 x1134x30/33
Maximum system voltage [V].......: | 1500 Safety class acc. to IEC 61140...... | Class ||
Min-creepage distance [mm] .......: | 13.0 Fuse rating [A] ........ccceeevivevneennl | 26
Design load (positive) [Pa] .......... | 3600 Safety factor (positive) 1.5
Design load (negative) [Pa] ......... .| 1600 Safety factor (negative) .............. | 1.5
Electrical ratings at irradiance level at STC
Rated Pmax azarew ............. .| 5650, 555, 560, 565, 570, 575, 580, 585, 590
Rated Vpciat§,IG-M. 50.21, 50.34, 50.47, 50.60, 50.74, 50.88, 51.02, 51.16, 51.30

(Signature of authorized TUV NORD CERT engineer)
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Rated Vmp at STC [V] ..o : | 41,50, 41.64, 41.77, 41.92, 42.07, 42.22, 42.37, 42.52, 42.67
Rated Iscat STC [A] ..o . | 14.00,14.07, 14.15, 14.23, 14.31, 14.39, 14.47, 14.55, 14.63
Rated Imp at STC [A] ..o ; 13.26, 13.33, 13.41, 13.48, 13.55, 13.62, 13.69, 13.76, 13.83
Tolerance of rated electrical Tolerance of rated Pmax at STC is +3%
parameters at STC [%] ................ © | Tolerance of rated Voc at STC is +3%

Tolerance of rated Isc at STC is £3%
Module type ......ccooviviiiiciii | 132 cells: ODAxxx-33V-MH (xxx=500-540, in increment of 5)

132 cells: ODAxxx-33V-MHB (xxx=500-540, in increment of 5)

for mono cell 2
Dimensions [mm] /I xwxh......... : | 2094 x 1134 x30/33
Maximum system voltage [V]....... ;| 1500 Safety class acc. to IEC 61140...... | Class |l
Min-creepage distance [mm] ....... : 130 Fuse rating [A] .c......cocoovcvveeieer | 25
Design load (positive) [Pa] .......... : | 3600 Safety factor (positive)................. | 1.5
Design load (negative) [Pa] ......... : | 1600 Safety factor (negative) ............ | 1.5
Electrical ratings at irradiance level at STC
Rated Pmax at STC [W]............... . | 500, 505, 510, 515, 520, 525, 530, 535, 540
Rated Voc at STC [V]......ccocvcueeee © | 46.08, 46.27, 46.46, 46.65, 46.84, 47.04, 47.24, 47 .44, 47 64
Rated Vmp at STC [V] 38.16, 38.32, 38.48, 38.64, 38.80, 38.96, 39.12, 39.28, 39.44
Rated Isc at STC[A] ...cccvvviinnnnn ©113.82,13.90, 13.99, 14.06, 14.15, 14.22, 14.30, 14.37, 14.44
Rated Imp at STC [A] ...ccocvcvvvne . | 13.10,13.18, 13.26, 13.33, 13.41, 13.48, 13.55, 13.62, 13.70
Tolerance of rated electrical Tolerance of rated Pmax at STC is 3%
parameters at STC [%] ............... © | Tolerance of rated Voc at STC is 3%

Tolerance of rated Isc at STC is +3%
Module type ......cceevvieeerierins | 120 cells: ODAxxx-30V-MH (xxx=460-490, in increment of 5)

120 cells: ODAxxx-30V-MHB (xxx=460-490, in increment of 5)

for mono cell 2
Dimensions [mm] /I xw xh......... ;11903 x 1134 x30/33
Maximum system voltage [V]....... : | 1500 Safety class acc. to IEC 61140...... | Class ||
Min-creepage distance [mm] .......: | 13.0 Fuse rating [A] .oseviisiciiniie i |25
Design load (positive) [Pa] .......... . | 3600 Safety factor (positive)............... | 1.5
Design load (negative) [Pa] ......... . | 1600 Safety factor (negative) ............. | 1.5
Electrical ratings at irradiance level at STC
Rated Pmaxat.STC W] ......... 460, 465, 470, 475, 480, 485, 490
Rated Yag atSTC [VI. s e b | 42.05, 42.22, 42.38, 42.54, 42.70, 42.86, 43.03

Confirmationyef. the appficant

Ningb%,"_rz{_g 7@ 023 (Place and date)

:
\o\&,, ~ A/~ ]

R oy
W\ \%

(Applicant's legally-autherized signature and stamp)
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File No.: PVP03179/23P-06

Test Report

TuV NORD

Test Report No.: 492012901.001

TW@

Attached to Test Report No.: 492012901.001

Rated Vmp at STC [V] ....cooeveene. :

34.72, 34.89, 35.05, 35.21, 35.37, 35.53, 35.70

Rated Iscat STC[A] ......cccoeeeene. :

13.99, 14.07, 14.15, 14.23, 14.31, 14.39, 14.47

Rated Imp at STC [A] ......ocveuenee :

13.25, 13.33, 13.41, 13.49, 13.57, 13.65, 13.73

Tolerance of rated electrical

parameters at STC [%] ................ 5

Tolerance of rated Pmax at STC is +3%
Tolerance of rated Voc at STC is +3%
Tolerance of rated Isc at STC is +3%

Module type .........ccccoevveiieiiinnn :

108 cells: ODAXxx-27V-MH (xxx=410-440, in increment of 5)
108 cells: ODAxxx-27V-MHB (xxx=410-440, in increment of 5)
for mono cell 2

Dimensions [mm] /I xw xh......... :

1722 x 1134 x 30/ 33

Maximum system voltage [V]....... : | 1500 Safety class acc. to IEC 61140...... | Class II
Min-creepage distance [mm)] ....... : 1 13.0 Fuse rating [A] ..o | 2B
Design load (positive) [Pa] .......... : | 3600 Safety factor (positive).................. | 1.5
Design load (negative) [Pa] ......... : ] 1600 Safety factor (negative) 15

Electrical ratings at irradiance level at STC

Rated Pmax at STC [W]............... :

410, 415, 420, 425, 430, 435, 440

Rated Voc at STC [V].......cco..e. :

37.73, 37.92, 38.11, 38.30, 38.49, 38.68, 38.87

Rated Vmp at STC [V] ................. :

31.13, 31.32, 31.51, 31.70, 31.88, 32.06, 32.24

Rated Isc at STC [A] .....

13.91, 13.99, 14.07, 14.15, 14.23, 14.31, 14.39

Rated Imp at STC[A] .................. :

13.17, 13.25, 13.33, 13.41, 13.49, 13.57, 13.65

Tolerance of rated electrical

parameters at STC [%] ................ :

Tolerance of rated Pmax at STC is +3%
Tolerance of rated Voc at STC is +3%
Tolerance of rated Isc at STC is 3%

({. g ‘:' i %
(>/

Confirmationiof the applicant -

Ningbg, 12/27/2028 (Place-and date)
= Y 3 £ | |

|
%\

(Applicant's L,e"gﬁ"y@'wcghéﬁyzted signature and stamp)

PV-F-039 CDF

PV-T-125 TRF 61215 61730

Confirmation of TUV NORD CERT

_Shﬁ@, ﬁé&%%g%%gd %gtnec)y Zhang
CJW Z/’lify HHE: 2023.12.2917:44:57

+08'00'
(Signature of authorized TUV NORD CERT engineer)
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Copy of marking plate:

Test Report

TWNOKRD)

Test Report No.: 492012901.001

—

Attached to Test Report No.: 492012901.001

Jsda

Model : ODAxo-xxV-MH

Toted Maxmm Power (Pras) W
Tolerance {Tol} i
Voltage 3t Prax [Vep) oV
Current 2t Poax [} oA
Open-Circut Veltege {Voc) oot Y
Short-Cirast Curren: fisc) e WA
Nominal Operating Cef Temperature (NOCT) P
Maximum System Vortage 1500VDC
My Series Fuse Rating A
Operating Temperature AT
Appication Class Cuss A
Cell Technology 10PCon MoroS:
Weight (Xg) e

Dimensions (mm)

-

Technical performance cate recorded at Standard Test Conditions. (STC)
Am=LS E-1000W/ey T(~25C

VoA

Feve

A

@

C¢

1 T3 At it i A g v Thafang P P S
08
e

51 BIisies i b

26 474 17 w088

ist o ical erials and co :
Obiject | Manufacturer [ Type | Technical Data | Remark
Components
mono cell 1 Chuzhou Jietai New Energy CZJT-210M- Dimension (wx |) =210mm x 105mm | Tested with PV
Technology Co., Ltd. 18D3 Cell area = 22050mm2 modules
ntype TOPCon | Thickness = 170+20um
bifacial cell
18 busbars
mono cell 2 Chuzhou Jietai New Energy CZJT-182M- Dimension (w x I) = 182mm x 91mm | Tested with PV
Technology Co., Ltd. 16D1 Cell area = 16507mm? modules
ndype TOPCon | Thickness = 130+13um
bifacial cell
16 busbars
mono cell 3 Zhejiang Aiko Solar Energy 8S7E1218A-R1 Dimension (wx1)=210mm x 105mm | Tested with PV
Technalogy Co,, Lid. PERC bifacial | Cell area = 22050mm? modules
cell Thickness = 165£17.5um
12 busbars
Front cover Flat Glass Group Co., Ltd. AR coating Thickness = 3.2 mm Tested with PV
tempered glass modules
Front cover 2 Xinyi Photovoltaic Glass AR coating > £ Tested with PV
Holding (Anhui) Co., Ltd. tempered glass | |ickness = 3.2mm modules
Rear cover Jolywood (Suzhou) Sunwatt FFC- Fluorine resin / PET / Fluorine resin Tested with PV
Co., Ltd. JW3010(plus) 13um / 285um / 12pm modules
3 i CTI report no.
G i 60427675 001 issued
CTI=600 (V) by TUV Rheinland
Color is white or black
Conﬁrma{ﬁoq of the applicant | ) | Confirmation of TUV NORD CERT
Ningbo 212?!2_(12 (Place and dats) (P1ace and date)

(Applicant's legally @ultp?nzﬁd signature and stamp)

PV-F-039 CDF

PV-T-125 TRF 61215 61730

+08'00'

Shanghai
_ﬁL Zh@

7—2@/&% Nancy Zhang
HHl: 2023.12.2017:45:17

(Signature of authorized TUV NORD CERT engineer)
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Test Report

TWNOKRD)

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

TGV NORD

File No.: PVP03179/23P-06 Attached to Test Report No.: 492012901.001

e

——

SN

Object Manufacturer | Type Technical Data ' Remark
Encapsulation Cybrid Technologies Cybright T11 Thickness = 0.4-0.7 mm Tested with PV
material 1 (Zhejiang) Inc. (between front CTI =600 (V) modules

(Combine with mono cover and cell) Color is i CTlI report no.

cell 1, 2) : i Culmpaton 15043899 067 issued
Cybright C11 o 5

by TUV Rheinland for
(betwsen cell Cybright T11
and rear cover)
CTI report no.
15043899 060 issued
by TUV Rheinland for
Cybright C11

Encapsulation Jiangsu Lushan New EV1050G2 Thickness = 0.45-0.6 mm Tested with PV

material 2 Materials Co., Ltd. (between front CTI =600 (V) modules

Combine with mono cover and cell) Color is transparent CTI report no.

(ce,, 3) EV1050G1 70.407.20.100.01-00
(between cell issued by TUV SUD
and rear cover) for

EV1050G2 and
EV1050G1
Frame parts 1 Zhangjiagang Shuoyuan 6005-T6 Thickness = 30 mm Tested with PV
Aluminum Technology Co., Color is silvery or black modules
Ltd.
Assembled by comer brace
Frame parts 2 Zhangjiagang Shuoyuan Thickness = Covered by tested PV
h ess = 33 mm
G'(‘,‘"“"“m Technology Co., | go5.16 Colorsilvery or black miodules
g Assembled by corner brace
Frame parts 3 Jiangsu LEAD Aluminum Thickness = 30 mm Tested with PV
Industry Co., Ltd. 6005-T6 Color:silvery modules
Assembled by comer brace
Frame parts 4 Jiangsu LEAD Aluminum Thickness = 33 mm Covered by tested PV
Industry Co., Ltd. 6005-T6 Color:silvery modules
Assembled by corner brace
Frame parts 5 Changshu Dongneng Thickness = 30 mm Tested with PV
SOLAR Technology Co., Ltd. | 6005-T6 Color:silvery modules
Assembled by corner brace
Frame parts 6 Thickness = 33 mm Covered by tested PV
ggﬁ}g?ﬁ?ﬁ:&n&m&) Lid, | 8905-T6 Color:silvery modules
Ogy gLl Assembled by corner brace
Adhesive (frame) 1 Suzhou Tonsan Adhesive 1527 Color is white Tested with PV
Ltd. modules
Adhesive (frame) 2 Shanghai Huitian New : ; Tested with PV
Material Co., Ltd. HT906Z Color is white or black odiies

Internal wiring (for Ningbo Jiaming METAL Copper belt with | @ =0.26 mm Tested with PV

interconnection cell- Products Co., Ltd. tin plated Sn60%Pb40% modules

to-cell bus bar) 1 _—

Color is silvery

Internal wiring (for Changzhou Greateen New Copper belt with ® = 0.32mm Tested with PV

interconnection cell- Energy Technology Co., Ltd. fin pf;d e SnB0%Pb40% modules

to-cell bus bar) 2 P Color is silvery

Internal wiring (for Changzhou Greateen New ; & = 0.26mm Covered by tested PV

interconnection celke===fEnargy Technology Co., Ltd. | oPber MW | Sneovpbov modules

to-cell bus bary 320+ | “UEE T P Color is silvery

Confirmation of TUV NORD CERT

Sh%na@ Zhﬁ ’ﬂ'ﬁ?g:!%a‘a%e al‘ﬂﬁc?%}'\ea)ng
HEl: 2023.12.2917:4527

+08'00'
(Signature of authorized TUV NORD CERT engineer)

Confirmation of the appligant
Ningbo, 12/27/2023 (Placé:and date)

o

(Applicant's legally authorized signature and stamp)
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File No.: PVP03179/23P-06

Test Report

TWNOKRD)

Test Report No.: 492012901.001
1
File No.: PVP03179/23P-06 Attached to Test Report No.: 492012901.001
Object ‘Manufacturer Type | Technical Data 'Remark
Internal wiring (for Ningbo Jiaming METAL Copper belt with | 6.0 x 0.35 mm (middle) for 210mm Tested with PV
inter-string connection | Preducts Co., Ltd. tin plated mono cell modules
1 4.0 x 0.40 mm (middle) for 182mm
mono cell
4.0 x 0.40 mm (both ends)
Sn60%Pb40%
Color is silvery
Internal wiring (for Changzhou Greateen New Copper belt with | 6.0 x 0.35 mm (middle) for 210mm Tested with PV
inter-string Energy Technology Co., Ltd. | tin platde mono cell modules
connection) 2 4.0 x 0.40 mm (middle) for 182mm
mono cell
4.0 x 0.40 mm (both ends)
Sn60%Pb40%
Color is silvery
Soldering material Ningbo Xihan Tin Solder Sn50PbS0 (2#) & =2.0mm Tested with PV
Co., Ltd. SN50%Pb50% modujes
Only used for J-box
Fluxing agent 1 Shenzhen Tongfang TFHF9200 - Tested with PV
Electronic New Material Co., modules
Ltd..
Fluxing agent 2 Asahi Soldering Tin Science SF105 - Tested with PV
Technology (Wuxi) Co., Ltd. modules
Fixing tape Mecca Electrical Materials MK-8 Thickness = 0.065mm Tested with PV
(Shanghai) Co., Ltd. Width=10mm modules
Junction box set 1
Junction box Ningbo ECONOMIC & PV-JBO70xy Rated voltage = 1500vDC Certificate no.:
TECHNICAL Development (y=1or2or3) Rated current = 20A (y=1) R 50506655
ZONE Hengda Electrical
Co., Ltd. Rated current = 25A (y=2)
Rated current = 30A (y=3)
RTI=110°C
Number of diodes: 3
Adhesive (junction Suzhou Tonsan New 181527 Color is white -
box) 1 Material and Technology
Co., Lid.
Adhesive (junction Shanghai Huitian New HTS06Z Color is white or black -
box) 2 Material Co., Ltd.
Potting material Shanghai Huitian New 5299W-8 Color is white or black -
Chemical Material Co., Ltd.
Bypass diodes Suzhou Good-ark GFT3050SM Tj max = 200°C -
Electronics Co., Ltd. (y=1) If = 30A
Suzhou Good-ark GFT4050SM Tj max = 200°C -
Electronics Co., Ltd. (y=2) If = 40A
Suzhou Good-ark GFT5050ST Tj max = 200°C -
Electronics Co., Ltd. (y=3) If = 50A
Wuxi Honghu GFT5050DT Tj max =200° C -
_ Semiconductor Co., Ltd. (y=3) If = 50A
Cable _#":04070¢ 4 Wind Xinhongye Wire & 62930 [EC 131 | Rated voltage = 1500VDC Certificate no.:
/.Y PR L 1x4.0 mm? R 50439595
Confifmatién of the applicant Confirmation of TUV NORD CERT
12/27/2023 (Rlace and date) Shanghai, (Place and date)
| g S Al FFH&EE: Nancy Zhang
W OW Zh FEA: 2023.2.2017:45:43
AN & m o™ / +08'00"
(Applicant's legally authorized signature and stamp) (Signature of authorized TUV NORD CERT engineer)
PV-F-039 CDF Page 11 0f 12 Version 1.0
Page 351 of 370 Version 1.2
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File No.: PVP03179/23P-06

Test Report

TuV NORD

Test Report No.: 492012901.001

TV NORD

Attached to Test Report No.: 492012901.001

Object Manufacturer Type Technical Data Remark
Huzhou Shangfu Wire & 62930 IEC 131 Rated voltage = 1500VDC Certificate no.:
Cable High Technology Co., | 1x4.0 mm? R 50444396
Ltd.
Ningbo Kibor Wire&Cable 62930 IEC 131 Rated voltage = 1500VDC Certificate no.
Lo, Lid 1x4.0 mm” R 50413678
Connectors Ningbo PV-ST101 Rated Voltage = 1500VDC Certificate no.:
ECONOMIC&TECHNICAL "
Rated Current = 30A R 50386195
Development ZONE Hengda
Electrical Co., Ltd.
Junction box set 2
Junction box Zhejiang Renhe Photovoltaic | FT80xy (x =2,y = | Rated Voltage = 1500VDC Certificate no.
Technology Co., Ltd. BorD) Rated current = 30A R 50497914
Reverse current = 41A
RTI=110°C
Number of diodes: 3
Adhesive (junction TONSAN ADHESIVE INC. T81527 Color is white -
box) H.B. FULLER (SUZHOU)
ADVANCED MATERIAL
CO., LTD
Shanghai Huitian New HT906Z Color is white or black -
Chemical Material Co., Ltd.
Potting material Shanghai Huitian New 5209W-8 Color is white or black -
Chemical Material Co., Ltd.
TONSAN ADHESIVE, INC 781521 Color is white -
H.B. FULLER (SUZHOU)
ADVANCED MATERIAL
CO, LTD
Bypass diodes Zhejiang Renhe Photovoltaic | RMK4555D Tj max =200°C -
Technology Co., Ltd. If=45A
Zhejiang Renhe Photovoltaic | RMK4545D Tj max =200°C -
Technology Co., Ltd. if = 45A
Zhejiang Renhe Photovoltaic | RMK4550D Tj max =200°C -
Technology Co., Ltd. If= 45A
Cable Zhejiang Renhe Photovoltaic | H12222-K Rated voltage = 1500VDC Certificate no.:
Technology Co,, Ltd. 1x4.0 mm? R 50318681
Zhejiang Renhe Photovoltaic | 62930 IEC 131 Rated voltage = 1500VDC Certificate no.:
Technology Co., Ltd. 1x4.0 mm? R 50452023
Connectors Zhejiang Renhe Photovoltaic | RHC2xyzu Rated current = 35A (4.0mm?) Certificate no.:
Technology Co., Ltd. R 50473621
Remark:

(1)  Fire test Class C according to ANSI/UL 1703-2018 (MST 23 of IEC / EN 61730-2) has been evaluated on all
the raw materials listed above.

2)
above. -~

@
; “j—. rd

hoéghiatéﬁéls_ marked in blue are

Corifi’ﬁjxatio?l‘: of the applicant

added in most recent project.
------ - End of CDF -------——

Pollution degree | (Sequence B1 of IEC / EN 61730-2) has been evaluated on all the raw materials listed

Confirmation of TUV NORD CERT

Ningbo, |12/27/2023 (Place-and date) Sh% n’ghai, _z=Plg0e apd gate)

Cﬁw Z}Z\Qﬁ Zhang

H#i: 202312291745:55
+08'00'
(Signature of authorized TUV NORD CERT engineer)

(Applicant's legally authorized signature and stamp)
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Test Report

Annex 2: List of measurement equipment

Testing Laboratory 1:

T4V NORD

Test Report No.: 492012901.001

Measurement / testing Measuring equipment Equipment ID Calibration due date
Visual inspectionMaterials | Appearance Tester 230042000 /
creep testOthers X
Luminometer 230042001 10/10/2023
Maximum power Steady state solar simulator Z10S00800 11/30/2023
determination
Insulation test Withstand voltage tester 210289600 09/22/2023
Measurement of Steady state solar simulator Z10S00800 11/30/2023
temperature coefficients
Performance at STC Steady state solar simulator Z10S00800 11/30/2023
Performance at low Steady state solar simulator Z10S00800 11/30/2023
irradiance
Outdoor exposure Test NMOT Test System 225032700 06/06/2023
Hot-spot endurance test Steady state solar simulator Z10S00800 11/30/2023
Hot spot temperature light stability | 225031600 10/26/2023
test chamber
UV-test Accelerated UV radiation testing|Z25031700 11/30/2023
machine
MPPT 225031800 03/16/2023
Humidity freeze test Walking high and low temperature |Z25031400 09/20/2023
alternating humidity heat
environment test chamber
Current Continuity Monitoring 225032800 03/16/2023
System
Thermal cycling test High and low temperature Z10S03800 09/20/2023
alternating humidity heat
environment test chamber
Current Continuity Monitoring 725032800 03/16/2023
System
Damp heat test Constant temperature and humidity | Z10S03600 09/20/2023
chamber
Robustness of terminations | Digital dynamometer Z10S06106 09/22/2023
Strength Testing Machine for Lead- | 225032200 03/08/2023
out End
Torque Testing Machine for Lead- | 725032100 09/22/2023
out End
Wet leakage current test Withstand voltage tester 210289600 09/20/2023
Conductivity meter Z10S05002 09/22/2023
Thermometer J10S01600 03/14/2023
Static mechanical load test | Dynamic Mechanical Load Tester |Z30055000 04/13/2023
Measurement display controller Z30055001 09/21/2023
PV-T-125 TRF 61215 61730 Page 353 of 370 Version 1.2
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Test Report

T4V NORD

Test Report No.: 492012901.001

Hail test Hail impact test machine 225032600 10/28/2023
Electronic balance Z10S00502 09/22/2023
Vernier calliper J10055500 09/22/2023
Bypass diode thermal test High and low temperature Z10S03800 09/20/2023
alternating humidity heat
environment test chamber
Pulse DC Power Supply 230134700 03/16/2023
Digital oscilloscope 210289700 10/07/2023
Current probe Z30139900 06/05/2023
Data collector Z10S00902 03/15/2023
Bypass diode functionality | Steady state solar simulator Z10S00800 11/30/2023
test
Initial stabilization Hot spot temperature light stability |Z25031600 10/26/2023
test chamber
MPPT 225031800 03/16/2023
Steady state solar simulator Z10S00800 11/30/2023
Continuity test of earth resistance tester Z30063000 09/22/2023
equipotential bonding
Accessibility test Digital multimeter Z10S03400 03/13/2023
Test finger 225032500 10/12/2023
Impulse Voltage test Impulse voltage generator 230111400 10/26/2023
High pressure probe 210289701 09/29/2023
Digital oscilloscope 210289700 10/07/2023
Temperature test Hot spot temperature light stability |Z225031600 10/25/2023
test chamber
Reverse current overload DC power supply 225032000 03/21/2023
test
Module breakage test Impact tester Z10S05300 /
Materials creep test Walking high and low temperature |Z25031500 09/20/2023
alternating humidity heat
environment test chamber
Cold conditioning humiditWalking high and low 725031400 09/20/2023
temperature alternating humidity
heat environment test chambery
cycling environment chamber
Dry heat conditioning humiditWalking high and low 725031400 09/20/2023
temperature alternating humidity
heat environment test chambery
cycling environment chamber
Ignitability test Full scale component burnable 730138100 /
testing machine
Cronometro J30009100 03/15/2023
PV-T-125 TRF 61215 61730 Page 354 of 370 Version 1.2
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File No.: PVP03179/23P-06

Test Report

T4V NORD

Test Report No.: 492012901.001

straight steel ruler J30075100 10/10/2023
Cut susceptibility test shear testing machine Z30041900 /
Cronometro J30009100 03/15/2023
straight steel ruler J30075200 03/20/2023
Sharp edge test Edge edge detector 225032400 10/10/2023
Others Temperature-hydrometer 230041750 09/22/2023
JJ10S00300 09/22/2023
Tower ruler J30075300 10/09/2023
J30075400 10/09/2023
straight steel ruler J30074900 03/20/2023
J30075000 03/20/2023
Vernier calliper J10055500 09/22/2023
Testing Laboratory 2:
Measurement / testing Measuring equipment Equipment ID Calibration due date
Visual inspection Luminometer TNRDTO002 02/20/2024
Maximum power Pulsed Solar Simulator TNRDEQOO1 02/20/2024
determination
Insulation test Withstanding voltage/Insulation | TNRDTI001 02/20/2024
resistance tester
Thermometer TNRDTOO003 02/20/2024
Performance at STC High temperature chamber TNRDEQO05 02/20/2024
Pulsed Solar Simulator TNRDEQOO1 02/20/2024
Wet leakage current test Withstanding voltage/ TNRDTIO020 02/20/2024
Insulation resistance
tester
Conductive meter TNRDTIO004 02/20/2024
Initial stabilization Steady-state solar simulator TNRDEQO11 03/15/2024
Resistive Load TNRDTIO13 02/20/2024
Temperature test Steady-state solar simulator TNRDEQO11 03/27/2024
Others Temperature-hydrometer TNRDTOO007 10/10/2024
Steel Tape TNRDTOO004 10/15/2024
Caliper TNRDTOO014 10/18/2024
Straight ruler TNRDTO048 03/09/2024
Electronic balance TNRDTOO009 10/18/2024
PV-T-125 TRF 61215 61730 Page 355 of 370 Version 1.2
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Test Report

File No.: PVP03179/23P-06

Annex 3: Statement of the estimated uncertainty of the test results

BOM1, BOM2, BOM3, BOM4 were conducted by Testing Laboratory 1:

For BOM1&BOMZ2:

The total measuring uncertainty of Pmax (m1) is < 2.85%
The total measuring uncertainty of Isc (mz) is < 2.69%
The total measuring uncertainty of Voc (ms) is < 1.57%

For BOM3&BOM4:

The total measuring uncertainty of Pmax (m1) is < 2.74%
The total measuring uncertainty of Isc (ma) is < 2.36%
The total measuring uncertainty of Voc (m2) is < 1.48%

BOMS5, BOM6 were conducted by Testing Laboratory 1:

For BOM5&BOME:

The total measuring uncertainty of Pmax (m1) is < 2.48%
The total measuring uncertainty of Isc (ms) is < 2.44%
The total measuring uncertainty of Voc (m2) is < 0.90%

PV-T-125 TRF 61215 61730 Page 356 of 370

T4V NORD

Test Report No.: 492012901.001
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File No.: PVP03179/23P-06

Annex 4: Photos
Module type: ODA590-39V-MH (BOM1)

Front overview

Jsda

Model: ODA590-39V-MH
Rated Maximum Power (Pmax) 590W

Tolerance ({Tal) 3%
Voltage at Pmax (Vmp) 4519V
Current at Pmax {Imp) 13.08A
Open-Circuit Voltage (Voc) 54,6538V
Short-Circuit Current {Isc) 13,82 3%
Nominal Operating Cell Temperature (NOCT) 45220
faximum System Voltage 1500VDC.
Maximum Series Fuse Raling XA
Operating Temperature -40TH850
Application Class Class A
Cell Technology TOPCon MonoSi
Weight (Kg] o0
Dimensions {mm) 0K XX

Technical performance data recorded at Standard Test Conditions (STC)
Am=15 E=1000W/m? TC=25°C

WARNING Electrical Hazard

Frame

PV-T-125 TRF 61215 61730 Page 357 of 370

TUV NORD

Test Report No.: 492012901.001

8

| ]

Solar cell

Grounding Mark

Version 1.2
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File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Junction box (FT60xy) Junction box (opened)

N/A

Bypass diode (Junction box is potted) Cable (H1Z2Z2-K 1x4.0mm?)

Mark (Do not disconnect under load) Connectors (RHC2)
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Module type: ODA670-33V-MH (BOM2)

L T e ELa (20

Front overview Back overview

N/A

456789101234¢

Label Solar cell

Frame Grounding Mark

PV-T-125 TRF 61215 61730 Page 359 of 370 Version 1.2
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Junction box (FT60xy) Junction box (opened)
" _
Bypass diode (Junction box is potted) Cable (H1Z2Z2-K 1x4.0mm?)

Mark (Do not disconnect under load) Connectors RHC2)

PV-T-125 TRF 61215 61730 Page 360 of 370 Version 1.2
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Module type: ODA660-33V-MH (BOM3)

Front overview Back overview

Jsda

Model: ODA660-33V-MH

Rated Maximum Power (Pmax) 660

Tolerance [Tol) £3%
Voltage at Pmax (Vmp) 37.80v
Current at Pmax (imp) 17.41A
Open-Circuit Voltage (Voc) 4560£35V
Short-Circuit Current (Isc) 18.55+35A
Nominal Operating Cell Temperature (NOCT) 542

Maximum System Voltage 1500vDC
Maximum Series Fuse Rating 30A
Operating Temperature ATidsT
Application Class Class A
Cell Technology Mono:Si
Weight (Kg) 33.90
Dimensians {mm) 23841303%30

Technical perfarmance data recarded at Standard Test Conditions (STC)
Am=15 E=1000W/m TC=25'C

ANING Elot

Solar cell

Frame Grounding Mark
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Junction box (FT70xy) Junction box (opened)
-\

Bypass diode (Junction box is potted) Cable (62930 IEC 131 1x4.0mm?)

s
N

Mark (Do not disconnect under load) Connectors (RHC2)
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Test Report ToVNORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA660-33V-MH (BOM4)

Front overview Back overview

Jsda

Model: ODA660-33V-MH

Rated Maximum Power (Pmax) 660

Tolerance (Tol) LS
Voltage at Pmax (Vmp) 37.80v
Current at Pmax (imp) 17.47A
Open-Circuit Valtage (Voc) 4560438V
Short-Circuit Current (Isc) 18.55+3%A
Nominal Operating Cell Temperature (NOCT) 542

Maximum System Voltage 1500VDC
Maximum Series Fuse Raling 30A
Operating Temperature -4)TipB5T
Application Class Class A
Cell Technology Mano-Si
Weight (Kg) 33.90
Dimensions (mm) 23841303 %30

Technical perfarmance data recarded at Standard Test Conditions (STC)
Am=15 E=1000W/m* TC=25C

YN

WARNING

€3

PR.Ching

1. N0 136 4 enuan R, Ay,
Tel; +86 574 BT913266// Fax: 86 574 87806633
Miail gal esos das ol com |/ Web: www,os dasol com

Label Solar cell

Grounding Mark
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Test Report TUV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Junction box (FT70xy) Junction box (opened)
N/A
Bypass diode (Junction box is potted) Cable (62930 IEC 131 1x4.0mm?)

Mark (Do not disconnect under load) Connectors (RHC2)
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Test Report ToVNORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA590-36V-MH (BOMS5)

—
=t

Front overview

Jsda

Model: ODA590-36V-MH

Rated Maximum Pawer (Pmax] 590W
Tolerance (Tol) £
Vaoltage at Pmax (Vmp) 4267V
Current at Pmax (Imp) 13.83A
Open-Circuit Voltage (Voc) 51.30£3%V
Short-Circuit Current (Isc) 14.63£3%A
Nominal Operating Cell Temperature [NGCT) 45¢2°C
Maximum System Voltage 1500VDC
Maximum Series Fuse Rating 25A
Operating Temperature A'CioB5C
Application Class Class A
Cell Technology Mono-Si
Weight (Kg) 28.40
Dimensions {mm) 2278x1134x30

Technical performance data recorded at Standard Test Conditions (STC)
Am=15 E=1000W/m: T

Solar cell

Frame Grounding Mark

PV-T-125 TRF 61215 61730 Page 365 of 370 Version 1.2



Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Junction box (PV-JB070xy) Junction box (opened)

N/A

Bypass diode (Junction box is potted) Cable (62930 IEC 131 1x4.0mm?)

Mark (Do not disconnect under load) Connectors (PV-ST101)
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Test Report ToVNORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA555-36V-MHB (BOM®6)

Front overview

Jsda
Model: ODA555-36V-MHB
Rated Maximum Power (Pmax) S5EW
Tolerance [Tol) et
Voltage at Prmax. [Vmp) 41,64V
Current at Pmax (Img) 13,33
Open-Circuit Voltage (Voc) 50.34+38V
Short-Circuit Current (i) 1407435
Nominal Operating Cell Temperature (NOCT) 45:2°C
Maximum System Voltage 1500VDC
Maximum Seriss Fuss Rating 254
Operating Temperature ACsC
Application Class Closs A
cell Technology ManoSi ft- :
M st
e e — il
Technical performance data recorded at Standard Test Conditions (STC) | ! | | I
Am=15 E=1000W/m? TC=25'C ‘
WARNING Elocirical Hazard | }
A |
L {f |
| |
| |

Grounding Mark
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Test Report ToVNORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Junction box (PV-JB070xy) Junction box (opened)

N/A

Bypass diode (Junction box is potted) Cable (62930 IEC 131 1x4.0mm?)

[ X

Mark (Do not disconnect under load) Connectors (PV-ST101)
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Test Report
File No.: PVP03179/23P-06

Annex 5: Photos of fire test
Module type: ODA590-39V-MH (BOM1)

Sample 20#: Spread of flame test (front)

%i.===i==.===r."=....

Sample 22#: Burning brand test (front) Sample 22#: Burning brand test (back)
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Test Report ToV NORD

File No.: PVP03179/23P-06 Test Report No.: 492012901.001

Module type: ODA660-33V-MH (BOM3)
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