


File No.: PVP04099/22P-01

Test Report

TUV NORD

Test Report No.: 492012085.001

Applicant......ccccceviieiiiieee . | HYUNDAI ENERGY SOLUTIONS CO., LTD.

55, Bundang-ro, Bundang-gu,

Seongnham-si, Gyeonggi-do, 13591 Rep. of Korea
Manufacturer ..........ccccceeveeiinnns . | Tongwei Solar (Hefei) Co., Ltd.

No0.888, Changning Road, High-tech District,

Hefei City, Anhui Province, 230088, P.R. China
Order NO. c...oeevvvieee vt . | QT-PVP04099/22P

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

05/05/2022

ProduCt .......ooevieeeiiiiieeeeie :

Crystalline Silicon Terrestrial Photovoltaic (PV) Modules

Module type(s) ......ccovvervirerernnn. :

PV Modules with Segmented 6" PERC Mono-crystalline Silicon
Solar Cells:

432 cells: HIE-SxxXUH (xxx = 445-480, in increment of 5)
408 cells: HIE-SxxxVI (xxx = 460-505, in increment of 5)

408 cells: HIE-SxxxVI(FB) (xxx = 460-500, in increment of 5)
360 cells: HIE-SxxxUF (xxx = 370-400, in increment of 5)

360 cells: HIE-SxxXUF(FB) (xxx = 370-400, in increment of 5)
340 cells: HIE-SxxxVG(FB) (xxx = 380-415, in increment of 5)
340 cells: HIE-SxxxVG (xxx = 380-420, in increment of 5)

PV Modules with Segmented 8" PERC Mono-crystalline Silicon
Solar Cells:

414 cells: HIE-SxxxKJ (xxx=645-670, in increment of 5)

345 cells: HIE-SxxxKN (xxx=535-555, in increment of 5)

320 cells: HIE-SxxxHG (xxx = 425-445, in increment of 5)
320 cells: HIE-SxxxHG(FB) (xxx = 420-440, in increment of 5)
305 cells: HIE-SxxxDG (xxx = 405-425, in increment of 5)
320 cells: HIE-SxxxDG(FB) (xxx = 400-420, in increment of 5)

General Information

1 Maximum System Voltage.... :
9 Electrical Protection Class.... :

I Fire Safety Class................... :

DC 1500V
Class Il
Class C

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

Parallel certification for application of TUV mark

Testing Period ..........cccvvvvvvvvnnnns :

N/A

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

N/A

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 / EN 61215-1:2016 firerrestrial photovoltaic (PV) modules - Design qualification and type approval - Part

1: Test requirementso

IEC/EN 61215-1-1:2016A Terrestri al

p h ot eDesigngualificatio dnd/type appraval } e s

Part 1-1: Special requirements for testing of crystalline silicon photovoltaic (PV)modul e s 0

IEC 61215-2:2016 / EN 61215-2:2017 + AC:2017 + AC:2018fiTer restr i al

PV-T-086 TRF 61215 61730

Page 2 of 38 Version 1.6
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Test Report TuV NORD

File No.: PVP04099/22P-01 Test Report No.: 492012085.001

qualification and type approval-Part 2: Test procedureso

IEC 61730-1:2016 / EN IEC 61730-1:2018 + AC:2018fiPh ot ovol t ai ¢ ( PV) mo ®artlle
Requirements for constructiono

IEC 61730-2:2016 / EN IEC 61730-2:2018 + AC:2018fiPhot ovol t ai ¢ ( PV) mo @artl2:e
Requirements for testingo
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Test Report

File No.: PVP04099/22P-01

TUV NORD

Test Report No.: 492012085.001

History of certification

File no. ............ | N/A
Certificate no....: | N/A
Date of issue....: | N/A
Report no. ........: | N/A

Module type(s).: | N/A

Description: ......: | N/A

Supplementary information: Basic project, no history of certification.

PV-T-086 TRF 61215 61730 Page 5 of 38

Version 1.6




Test Report TuV NORD

File No.: PVP04099/22P-01 Test Report No.: 492012085.001

Summary of testing

According to the enquiry of the applicant, based on certificate no. 44 780 19 406749 - 401R13M19 issue
parallel certificate.

From the result of document reviewing, 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.

PV-T-086 TRF 61215 61730 Page 6 of 38 Version 1.6




Test Report TuV NORD

File No.: PVP04099/22P-01 Test Report No.: 492012085.001

General remarks

Test item particulars:

Accessories and detachable parts included in the | N/A

EVAIUALION ...oeeieeiiec e

Options included..........cccccceeeveeiiiiccciiieeceeveviciieeeeeees. | NIA

Abbreviations used in the report:

HF - Humidity Freeze TC - Temperature Cycling

DH - Damp Heat Vmpp - Maximum power voltage
Impp - Maximum power current Voc - Open circuit voltage

Isc - Short circuit current FF - Fill Factor

Pmpp - Maximum power U- Current temperature coefficient
NMOT - Nominal Module Operating Temperature b - Voltage temperature coefficient
STC - Standard Test Conditions 2 - 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............... | Falil (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.

fi( sPameex#) 0 refers to additional information append,|
i(sTade#) 0 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.

PV-T-086 TRF 61215 61730 Page 7 of 38 Version 1.6



Test Report ﬁ‘vno;)

File No.: PVP04099/22P-01 Test Report No.: 492012085.001

Annex 1: Constructional Data Form (CDF)

File No.: PVP04099/22P-01 Attached to Test Report No.: 492012085.001
CDF (Constructional Data Form) for Electrical Products
Applicant ... ... HYUNDAI ENERGY SOLUTIONS CO., LTD.
55, Bundang-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do, 13591 Rep. of Korea
Manufacturer............ ... ... Tongwei Solar (Hefei) Co., Ltd.
No.888, Changning Road, High-tech District,
Hefei City, Anhui Province, 230088, P.R. China
PROAUCE: ovvemnammmma s Crystalline Silicon Terrestrial Photovoltaic {PV) Modules

Standard(s) ... ... IEC / EN 61215-1:2016:

IEC / EN 61215-1-1:2016:

IEC 61215-2:2016 / EN 61215-2:2017 + AC:2017 + AC:2018;
IEC 61730-1:2016 / EN IEC 61730-1:2018 + AC:2018:

IEC 61730-2:2016 / EN IEC 61730-2:2018 + AC:2018.

Trade mark........cccccoveiviccrennane. /A HYUND. Al
ENERGY SOLUTIONS
Module type(s) .....cccooceieeiierninnn, PV Modules with Segmented 6" PERC Mono-crystalline Silicon Solar
Cells:

432 cells: HIE-SxxxUH (xxx = 445-480, in increment of 5)
408 cells: HIE-SxxxVI (xxx = 460-505, in increment of 5)

408 cells: HIE-SxxxVI(FB) (xxx = 460-500, in increment of 5)
360 cells: HIE-SxxxUF (xxx = 370-400, in increment of 5)

360 cells: HIE-SxxxUF(FB) (xxx = 370-400, in increment of 5)
340 cells: HIE-SxxxVG(FB) (xxx = 380-415, in increment of 5)
340 cells: HIE-SxxxVG (xxx = 380-420, in increment of 5)

PV Modules with Segmented 8" PERC Mono-crystalline Silicon Solar
Cells:

414 cells: HIE-SxxxKJ (xxx=645-670, in increment of 5)

345 cells: HIE-SxxxKN (xxx=535-555, in increment of 5)

320 cells: HIE-SxxxHG (xxx = 425-445, in increment of 5)
320 cells: HIE-SxxxHG(FB) (xxx = 420-440, in increment of 5)
305 cells: HIE-SxxxDG (xxx = 405-425, in increment of 5)
320 cells: HIE-SxxxDG(FB) (xxx = 400-420, in increment of 5)

Electrical ratin
Module type ..o coeieie, | 408 cells: HIE-SxxxVI(FB) (xxx = 460-500, in increment of 5)
for 6" mono cell 2
Dimensions [mm]/Ixwxh......: | Size 1: 2056 x 1147 x 40 / 35
Size 2: 2056 x 1140 x 40/ 35
Size 3: 2056 x 1108 x 40/ 35
Confirmation of the applicant Confirmation of TUV NORD CERT
Seongnam-si, 06/22/2022 (Place and date) Shanaghai, 06/22/2022 (Place and date)

th/{km HM

(Signature of authorized TUV NORD CERT engineer)

Page 1 of 31 Version 1.2
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Test Report

File No.: PVP04099/22P-01

-

Test Report No.: 492012085.001

1[4 @

File No.: PVP04099/22P-01

Attached to Test Report No.: 492012085.001

Confirmation of the applicant

Confirmation of TUV NORD CERT

Rated P;'npp [W]iii— 466; 465; 470; 475: 480; | Tolerance of rated Pmpp [%]......4.:—_137
485; 490; 495; 500
8 Clo A/ oTod] | SR — 46.3; 46.3; 46.4; 46.5; Tolerance of rated Voc [%] ...... ... +3
46.6; 46.6; 46.7; 46.8;
46.8
Rated ISC[A] .ooooiiiiceiie 12.81; 12.85; 13.04; Tolerance of rated Isc [%)]............. +3
13.10; 13.16; 13.22;
13.28; 13.34; 13.40
Maximum system voltage [V]....... .| 1500 = Safety class acc. to IEC 61140...... | Class |l
Min-creepage distance [mm] ....... : | 104 W Fuserating [A] .....ccooovviviiee 20
Design load [Pa] / positive .......... . | Seeremark 3 Safety factor / positive ..................: 1.5
Design load [Pa] / negative.......... . | See remark 3 Safety factor / negative.................: 1.5
Module type .......cceeeinviiannn. .| 408 cells: HIE-SxxxVI (xxx = 460-505, in increment of 5)
for 6" mono cell 2
Dimensions [mm]/Ixwxh......... Size 1: 2056 x 1147 x 40/ 35
Size 2: 2056 x 1140 x 40/ 35
Size 3: 2056 x 1108 x 40/ 35 -
Rated Pmpp [W].......cooeeiiiin 460; 465; 470; 475; 480: | Tolerance of rated Pmpp [%]........ ¥ &3
485; 490; 495; 500; 505
Rated MOC: V] oo s . | 46.3; 46.3; 46.4; 46.5; Tolerance of rated Voc [%]............ +3
46.6; 46.6; 46.7; 46.8;
46.8; 46.9
RatedISCTA) viviiiniimmsmcinmsmnias © | 12.81; 12.85; 13.04; Tolerance of rated Isc {%]............. | £3
13.10; 13.16; 13.22;
13.28; 13.34; 13.40;
13.46
Maximum system voltage {V]...... 1500 Safety class acc. 10 IEC 61140...... | Class Il
Min-creepage distance [mm] ...... 10.4 Fuserating [A] .......ccccovvveens | 20
Design load [Pa] / positive .......... : | See remark 3 Safety factor / positive ............... |15
Design load [Pa] / negative.......... . | See remark 3 Safety factor / negative.................. | 1.5
Module type ................. . - | 340 cells: HIE-SxxxVG(FB) (xxx = 380-415, in increment of 5)
for 6” mono cell 2
Dimensions [mm]/Ixwxh.. .. Size 1: 1719x 1147 x40/ 35/ 30
Size 2: 1719 x 1140 x40/ 35/ 30
- - Size 3: 1719 x 1108 x 40/ 35/ 30
Rated Pmpp [W)..........ccocooi .| 380; 385; 390; 395; 400, | Tolerance of rated Pmpp [%]........: +3
405; 410; 415 B

Seongnam-si, 06/22/2022

i : 5 "ES ;
{Applicant's legally authorized “s‘i@h‘étﬁ" and stamp)

PV-T-086 TRF 61215 61730

Page 2 of 31

Page 9 of 38

Shanaghai, 06/22/2022 (Place and date)

feira oo

(Signature of authorized TUV NORD CERT engineer)

Version 1.2

Version 1.6



File No.: PVP04099/22P-01

File No.. PVP04099/22P-01

-

Test Report No.: 492012085.001

1[4 @

Attached to Test Report No.: 492012085.001

Test Report

Rated VOC [V].. oo . | 461,462,463, 46.3, | Tolerance of rated Voc (%] .........: +3
46.4; 46.5; 46.6; 46.7
Rated ISC[A] ..o, : |1 10.77; 10.82; 10.87; Tolerance of rated Isc %) +3
10.92; 10.97; 11.02;
11.07; 11.12
Maximum system voltage [V] 1500 Safety class acc. to IEC 61140.....: | Class Il
Min-creepage distance [mm] rons 10.4 Fuserating [A] ..o, 20
Design load [Pa) / positive ........... : See remark 3 Safety factor / positive ..................: 15
Design load [Pa) / negative........... . | Seeremark 3 Safety factor / negative............... | 1.5
Module type ......ccoooiereerci | 340 cells: HIE-SxxxVG (xxx = 380-420. in increment of 5) -
for 8" mono cell 2
Dimensions [mm]/Ixwxh......... . | Size 1: 1719 x 1147 x40/ 35/ 30
Size 2: 1719 x 1140 x40/ 35/ 30
Size 3: 1719 x 1108 x40/ 35/ 30
Rated Pmpp [W].......cccoceivnnnrnnnn. .| 380; 385; 390; 395; 400; | Tolerance of rated Pmpp [%]......... | +3
405; 410; 415; 420
Rated Voe [V]vssamismns . | 46.1; 46.2; 46.3; 46.3; Tolerance of rated Voc [%] ............ +3
46.4; 46.5; 46.6; 46.7;
46.8
Rated IsC [A] ..o : [ 10.77, 10.82; 10.87; Tolerance of rated Isc [%]............. | £3
10.92; 10.97; 11.02;
11.07; 11.12; 11.17
Maximum system voltage [V]....... : | 1500 Safety class acc. to IEC 61140...... | Class !l
Min-creepage distance [mm] ....... . | 104 Fuserating [A] ...ocoooeveceviil 20
Design load [Pa] / positive ........... .| See remark 3 Safety factor / positive ... 1.5
Design load [Pa] / negative........... . | See remark 3 Safety factor / negative.................. : |15
Module type ........occoveveeiieri 432 cells: HIE-SxxxUH (xxx = 445-480, in increment of 5)
for 6" mono cell 1, 3
Dimensions [mm]/Ixw x h......... Size 1: 1969 x 1147 x40/ 35
Size 2: 1969 x 1140 x40/ 35
Size 3: 1969 x 1141 x 35
Rated Pmpp [W]........ocooooe. 445; 450; 455; 460; 465; | Tolerance of rated Pmpp [%]........ | #3
470; 475; 480 o L
Rated Voc [V]....ccoooovveeieie 48.6,; 48.8, 49.0; 49.2; Tolerance of rated Voc [%] ............ | #3
49.4; 49.4; 49.5; 49.6 )
Rated ISC [A] «csnimsmminaiins 11.85; 11.90; 11.95; Tolerance of rated Isc [%)]............. : r:t3
11.99; 12.03; 12.07:
12.12; 12.17

Confirmation of the applicant

a

(Applicant's Iégally authorized sighafili€ and stamp)

PV-T-086 TRF 61215 61730

Confirmation of TUV NORD CERT
Shanghai, 06/22/2022 (Place and date)

feira  Hoo

(Signature of authorized TUV NORD CERT engineer)

Page 3 of 31 Version 1.2

Page 10 of 38 Version 1.6



Test Report ﬁ,‘VNo;)

File No.: PVP04099/22P-01 Test Report No.: 492012085.001
MW/D)
File No.: PVP04099/22P-01 Attached to Test Report No.: 492012085.001
Maximum s-ystem”voltage [v] ...... 71'500
mnc_reepage distance [mm] ....... 10.4 o R
De;;gn load [Pa] / positive .......... . | Seeremark 3 _
Design load [Pa] / negative ......... . | See remark 3
ModUle Y ... | 360 cells: HIE-SxxxUF (xxx = 370-400, in increment of 5)
360 cells: HIE-SxxxUF(FB) (xxx = 370-400, in increment of 5)
for 6" mono cell 1, 3
Dimensions [mm]/Ixwxh.....: | Size 1: 1646 x 1147 x40/ 35/ 30
Size 2: 1646 x 1140 x40/35/ 30
Rated PMpp [Wl....... oo .| a70; 375; 380; 385; 390; | Tolerance of rated Pmpp [%]......... |3 |
395; 400
Rated VOC [V]...oooiioieiiie © | 48.7,48.9; 49.1; 49.3; Tolerance of rated Voc [%]............ : |23
49.3; 494, 49.5
Rated ISC [A] ioisnmismsiasmariisss : | 9.85; 9.89; 9.93; 9.98; Tolerance of rated Isc [%]............. © | £3
10.03; 10.07; 10.12
Maximum system voltage [V]....... . | 1500 Safety class acc. to IEC 61140...... | Class Il
Min-creepage distance [mm] ....... : | 104 Fuse rating [A] .....coovovevereein 120
Design load [Pa] / positive ........ ... | See rema_xr_k 3 Safety factor / positive ........... _ £ | 1.5
Design load [Pa] / negative.......... ; —St;e remark 3 - Safety factor / negative....... _7 15
Module type ..o - | 414 cells: HiE-SxxxKJ (xxx=645-670, in increment of 5) 7 ]
for 8" mono cell 4
Dimensions [mm]/Ixwxh......: | 2384 x 1303 x 35
Rated Pmpp [W]......ooiviieeerine ! g;g 650; 855; 660; 665; | Tolerance of rated Pmpp [%]........: 1 13
RAted VOC [V].......ooocoor: | 46.6; 46.7; 46,8, 46.9, | Tolerance of rated Voc [%)]........ s
47.0,471
2821 To BT [ [FEP———————— © | 17.74;,17.84; 17.94; Tolerance of rated Isc [%]......... ... +3
18.05; 18.15; 18.25
Maximum system voltage [V] ... | 1500 Safety class acc. to IEC 61140.....: | Class i
Min-creepage distance [mm] ....... 10.4 Fuse rating [A] .....ccococoeeioeiviinn. 30
Design load [Pa] / positive ........... . | See remark 3 Safety factor / positive .................. 1.5 O
Design load [Pa] / negative..........: | See remark 3 _Safety factor / negative................ F 1.5
Module type 7 .............. 345 cells: HIE-SxxxKN (xxx=535-555, in increment of 5)
for 8" mono cell 4 ]

Confirmation of the applicant Confirmation of TUV NORD CERT
Seongnam-si. 06/22/2022  (Place and date) Shanghai, 06/22/2022 (Place and date)
oy % koira Hoo
(Applicant's legally authorized:signatire and stamp) (Signature of authorized TUV NORD CERT engineer)
Page 4 of 31 Version 1.2
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Test Report TV NORD

File No.: PVP04099/22P-01 Test Report No.: 492012085.001
TuUV NORD
File No.: PVP04099/22P-01 Attached to Test Report No.: 492012085.001
Dimensions [mm] /1 X W X h........ 2384 x 1096 x 35
_Eated P?npp Wi smnebiitnngiins 535; 540; 545, 550; 555 | Tolerance of rated Pmpp [%]. ...... : |l £3
'Rated VOC V..o 46.8,469,47.0,47.1; | Tolerance ofrated V0o [] ... | 43
Rated IsC[A] .. ... ... . | 1465 1476 1486, Tolerance of rated ISC [%] ........ | +3
14.97,15.07
Maxir;m;system voltage [V]....... . | 1500 Safety class acc. to IEC 61140...... | Class |l
%—c;eepage distance [mm] ....... : | 10.4 Fuge rating [Al:«o s © |25
Design load [Pa] / positive ........... See remark 3 Safety factor / positive ........... — 15
Design load [Pa] / negative ........... | See remark 3 Safety factor / nega_tive .......... 7 _-_ 1 7§_ -
MoUIE tYPE oo - | 320 cells: HIE-SxxXHG (xxx = 425-445, in increment of 5)
for 8" mono cell 5
Dimensions [mm]}/Ixwxh......... .| 1899 x 1096 x 30
Rated Pmpp [W]....cooo i 1| 425; 430; 435; 440; 445 | Tolerance of rated Pmpp [%]........: | £3
Rated VOC [V]....occvviieicnen, : :gg 43.5;43.6; 43.7; Tolerance of rated Voc [%] .......... ;| 23
| Rated 1SC [A] oo | 12.56; 12.68; 12.79; Tolerance of rated IS¢ [%].......... - |23
12.90; 13.01
Maximum sysgm Eag;v] ....... : | 1500 Safety class acc. to |[EC 61140.....: | Class |l
Min-creepage distance [mm] .......: | 12.67 Fuse tating A s 25
Design load [Pa] / positive ............ | See remark 3 Safety factor / positive ................. : |15
Design load [Pa] / negative.......... - | See remark 3 Safety factor / negative ................. ¥ 115
Module WYpe ..o, .| 320 cells: HIE-SxxxHG(FB) (xxx = 420-440, in increment of 5)
for 8" mono celi 5 B
Dimensions [mm]/Ixwx h......... .| 1899 x 1096 x 30 - -
Rated Pmpp [W].....coooviiinns s 420; 425; 430; 435; 440 Toler_ar;e of rated Pmpp [%]........ A |-
Rated VOC [V]...coovvoiiinr i - 22; 43.4;43.5; 43.6; Tolerance of rated Voc [%] ........... i |3
Rated ISC [A] ..ooe e © | 12.46; 12.56; 12.68; Tolerance of rated Isc [%]............. +3
12.79; 12.90
Maximum system voltage [V] .. .. 1500 Safety class acc. to IEC 61140...... | Class Il
Min-creepage distance [mm] ....... 12.67 Fuse rating [A] ..:csnmmiminat | 25
Design load [Pa] / positive ........... See ;emark 3 | Safety factor / positive .................. i (145
Des_igf Io_ad [Pa]/ negative......... See remark 3 Safety factoﬂ Begative.........4....‘..: 15
Confirmation of the applicant Confirmation of TUV NORD CERT
ngnam-si, 27 Elace and date) Shanahai, 06/22/2022 (Place and date)

] % 3E :
“d s % s b0y L/)?/ﬂ'n HM
(Applicant's legally authorizéd&ighature and stamp) (Signature of authorized TUV NORD CERT engineer)
Page 5 of 31 Version 1.2
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Test Report

File No.: PVP04099/22P-01

-

Test Report No.: 492012085.001

TUVNORD

File No.. PVP04099/22P-01

Attached to Test Report No.: 492012085.001

MOGUIE YPE oo - | 305 cells: HIE-SxxxDG (xxx = 405-425, in increment of 5)
for 8" mono cell 5
. Dimensions [mm]_ll_x w_x h ......... .| 1812 x 1096 x 230 . - o
| Rated PMpp (W), .. | 405; 410; 415; 420; 425 | Tolerance of rated Pmpp [%]........ | +3 |
Rated Vot [V] .cwusmsanisssssnms 2 31:75 41.4; 41.5; 41.6; Tolerance of rated Voc [%] ........... +3
Rated ISE[A] «onsmsmmmminiis : | 12.53; 12.65; 12.80; Tolerance of rated Isc [%)]............ A <
12.92; 13.03
Maximum system voltage [V]....... © | 1500 Safety class acc. to IEC 61140...... | Class |l
Min-creepage distance [mm] ....... o] 1267 Fuse rating [A] .......cc.ccocvenvrenencnnt 25
Design load [Pa] / positive ........... See remark 3 Safety factor / positive ................. | 1.6
LDesign Ioad[_P:_ﬂ]_ / negative.......... See remark 3 N Safety factor / negative,....i ............ ) ] 5
Module type ..o .| 320 cells: HIE-SxxxDG(FB) (xxx = 400-420, in increment of 5)
for 8” mono cell 5
Dimensions [mm] /Ixwxh..... 1812 x 1096 x 30
Rated Pmpp [W].....ccoumismmsmons .| 400; 405; 410; 415; 420 | Tolerance of rated Pmpp [%]......... | £3
Ratetd VOC [V]us.commmssimmnmmmnssinns ; 31.2; 41.3,414; 41.5; Tolerance of rated Voc [%]............ £3
Rated 186 [A] «uasansmiaia 12.41; 12.53; 12.65; Tolerance of rated Isc [%]...... +3
12.80; 12.92
Maximum system voltage [V]. 1500 Safety class acc. to IEC 61 146...”: Class Il
Min-creepage distance [mm] . ... | 12.67 Fuserating [A] .......ccccovevvvveel [ 25 T
Design load [Pa] / positive ........... . | Seeremark 3 Safety factor / positive .............. [ 15
Design load [Pa] / negative.......... . | See remark 3 Safety factor / negative 1.5

Copy of marking plate:

Confirmation of the applicant

Confirmation of TUV NORD CERT

Seongnam-si, 06/22/2022 E\l"! and date) Shanghai, 06/22/2022 (Place and date)
[4 \-F‘é.‘?e

°d % % [az

boira oo

{Applicant's legally authoriz\éd;'sig’ni‘:i ure and stamp)

Page 6 of 31

PV-T-086 TRF 61215 61730

Page 13 of 38

(Signature of authorized TUV NORD CERT engineer)

Version 1.2

Version 1.6



Test Report

File No.: PVP04099/22P-01

File No.: PVP04099/22P-01

-

Test Report No.: 492012085.001

whow)

Attached to Test Report No.: 492012085.001

/A HYUNDAI

ENERGY SOLUTIONS
Photovoltaic Module

SICO00FWIm AM 1S, 25 0

« Pmaxz=W: 3 Hio faaand

< VoC 3 sV g sy
e x324  bpp A |
Pasne Seloctian

+ Max System \oltage
Max Series Fuse Rati ing
tow s ' ey

. Clune
.0 =1 \v
s e s =TI
- Provuced n adcorgante wih 1FC= 1715 20188 1EC61730 7015

ce@@ |

For field connections, use minimum No.12 AWG (o 4 mm') copper wires insulated
for a mirimum of €0°C rated! for wes conditions and resistant 1o ulira viclet
radiationiwhere exposed) See moduke Lterature for appropriate mating connectars
Maximum saries overcurrent protecthe: device. where required

/A HYUNDAI

ENERGY SOLUTIONS
Photovoltaic Module
STC (1000W/m'. AM 15,35 [

YRR

+ Pmar e

+ Ve 238 - Vimpn

e 1% - Impp

- Power S. lection 05 W

+ Max.System Vokage 1500 v

* MaxSeries Fuse Rating XA

« Dasign Mechanica! Load(PostiveMNegalve) 2800/1600 Pa |
+ Safety factor 15

+ Module Cass Cass 11 [
+ Firs Raling Class C |
. L

+ Dimensions

- Produced in scccalenie  wih [

ce O

For field connections. use minmum No.12 AWG (or 4 mm') copper wires insulted
for a minimum of 90°C, rted for wet conditions and resistant to ultra violet
radiation{where exposed) See module Fterature for appropriate mating connectors
Maximum saries overrurrent protective device whers reuinnd

HYUNDAI ENERGY SCLUTIONS ©O., LTD.

c_ |
. PV CYCLE

'

|

ELECTRICAL

S5 harnunaa Soaseng Secaondme, | |
1 recer ELECTRICAL : | TEL 821520001 / HAZARD
HAZARD Wy Ui 40 K ssm WARNING
s WARNING Made n China
Mace in China i
55. Bundang-ro, Bundang-gu Seongnam-s: STC (1000W/m¢ AM 15,25 0)
o mm o e * Poan( 8 * Power Selection -5 W
: vw.hyndal- T3 * Vorf L - Vpp
Photovaltaic Module Made i ching. > . lsc{=9\¢ . 0
A * Max.System Voltage 1500 v
e F ELECTRICAL © Max.Ser:»s Fuse Rating 20A
PV CYCLE HAZARD * Design Mechanical Load(Positive/Negatve} 3600/1600Pa
u e WARNING * Safety factor 1.5
3 + Module Class Ch
For fiedd connections. use minimum No.12 AWG (or 4 mm®) copper wires insulated * Fire Rating Class G
for a minimum of 90°C. rated for wet conditions and resistant to ultra viclet * Weight
See module |i for appropriate mating connectors. + Dimenaons
Maximum series overcurrent protective device, where required. *_Produced in accordance with 1EC7245:2015 & IECE1730:2016 )

A HYUNDAI
ENERGY SOUITIONS

s amm mnmnnu Seongnar
Photovoltaic Module Y e @

s AR

re0ngprdo, 13591, Kocea
|LL‘ n—lm—wul

|C€ @ (’ pvcchs:ﬁ: Zﬁ‘“‘"‘"“

For fieki connections, use minimum No.12 AWG (or 4 mm’) copper wires insulated
for a minimum of 90°C, rated for wet conditions and resistant to ultra violet
radiation(where exposed). See module literature for appropriate mating connectors
Maximum series overcurrent prolective device, where required

STC (1000W/ AM 15,25 1)

* Pmax{L13) * Power Selectun 0~+5W
. Vot 3 = Virpp

» iseft 3 * Impp

- Max. System Voltage 1500 ¥
* Max.Series ﬁse Rating 20 A
* Design Load(| gative) 3600/ 1600Pa
* Salety factor 18
* Module Ciass Class Il
* Fire Raling Cla=s C
* Weght

* Dimensione

*_Produced in accordance with 1EC612152016 & IEC61730.2016

AHYUNDA]  Shaee s irimsw wmeny
ENERGY SOLUTIONS TR §2-1522-5001
Photovohalt Module M.J.’?.‘E?-Tn? “r
ELECTRICAL
lce @ Q PVCYCLEE £ A
WARNING

For tield connections use minimum No.12 AWG (or 4 mm’) copper wires insulated
far 2 minimum of 90°C. rated for wet conditions and resistant to ultra violet

‘ ) See module it for appropriate mating connectors
Maximum series overturrent proteciive device, where required.

STC (1000W/m! AM 1 s5p5 0
* Pmax(+3%)

Voc(:3%)

1sc(£3%)

* Max.System Volage

Max Series Fuse Rating

* Power Selection
* Vmpp
- impp

O-+5W

Design
* Salety factor

* Moduis Class

* Fire Rating

Weight

Dimensions

*_Produced in accordance with

Load(f

10612152016 8 1ECE1730:2016
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/& HYUNDAI -—-‘%-.:.“” {f"“‘”‘“‘iﬁ”ﬁm -

Mttt il = flekd connactons, use minimm
Vst e BI600P No.ﬂAWG(ov 4 AT JCOpper Wiss
#E . Vmpp e 15 insulated for 8 enimum of 907, rated
W pp il Lo lm wel ccndiions and resisiant o

(e @ rvcvct: q _6 @;}fg"‘m‘(

List of critical materials and components:

Object LManufacturer I Type l Technical Data ] Remark
Components
6" mono cell 1 Tongwei Solar (Chengdu) M15858 Dimension (w x 1) = Covered by main tested
(bifacial cell) Co., Ltd. __| PERG 158.75mm x 31.75 mm type
Tongwei Solar (Hefei) Co.. i(:;g;“ei";s:s) Thickness = 160230 pm Covered by main tested
bud. 4 Cell area = 50.40 cm? type
Tongwei Solar (Anhui) Co., Front side: busbar width 0.6£0.1 mm Covered by main tested
Ltd. Back side: busbar width 0.7£0.1 mm type
Tongwei Solar (Meishan) Covered by main tested
Co., Ltd. type
Tongwei Solar (Jintang) Co.. Covered by main tested
Lid. type
6" mono cell 2 Tongwei Solar (Chengdu) M1665B Dimension (w x I) = Covered by main tested
(bifacial cell) Co., Ltd. PERCBP 166.00mm x 33.20 mm type
Tongwei Soiar (Hefei) Co., (segmented Thickness = 16030 ym Covered by main tested
into 5 pieces)
Ltd. type
Tongwei Solar (Anhui) Co., Covered by main tested
Ltd. type

Tongwei Sclar (Meishan)
Co., Ltd.

Tongwei Solar (Jintang) Co.,

Cell area = 50.41 - 55.11 cm?
Front side: busbar width 0.6+0.1 mm
Back side: busbar width 1.420.1 mm

Tested with PV modules

Covered by main tested

Ltd.
Tongwei Solar (Anhui) Co.,
Ltd.

Co., Ltd

Tongwei Solar (Meishan)

Ltd. type
8" mono cel! 3 Tongwei Solar (Chengdu) M1585BPERC | Dimension (w x I) = Covered by main tested
(bifacial cell) Co., Ltd. BP 158.75 mm x 31.75 mm type
Tongwei Solar (Hefei) Co.. i(:t?'rjneilt::s) Thickness = 16016 ym Tested with PV modules
Ltd. P Cell area = 50.40 cm?
Tongwei Solar (Anhui) Co., Front side: busbar gradient width 0.1 - Covered by main tested
Ltd. 0.6 mm type
Tongwei Solar (Meishan) Baar:r;rl‘deed:)busbar Width1.2,mey Covered by main tested
Co., Ltd ® type
Tongwei Solar (Jintang) Co., Covered by main tested
Ltd. type
8" mono cell 4 Tongwei Solar {Chengdu) MZ106BPERC | Dimension (w x ) = Covered by main tested
(bifacial cell) Co., Ltd. BP 210£0.25 mm x 35£0.25 mm / 210£0.25 | type
Tongwei Solar (Hefei) Co.. {segmented mm x 11.67+0 25 mm

into 8 pieces)

Covered by main tested
Thickness = 160430 ym type

Cell area = 73.50 cm? / 24 51cm? Covered by main tested
Front side: busbar width 0.120.05 mm & | type

0.1540.1 mm

Back side: busbar width 1.15+0.15 mm

Tested with PV modules

Confirmation of the applicant
22

Seongnam-si,

)

(Applicant's legally authonzed‘S(gnéture and stamp)

PV-T-086 TRF 61215 61730

Confirmation of TUV NORD CERT
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Object Manufacturer Type Technical Data Remark
Tongwei Solar (Jintang) Co.. (pattemned) Covered by main tested
Ltd. type
8" mono cell 5 Tongwei Solar (Chengdu) M2107BPERC | Dimension (w x ) = Tested with PV modules
(bifacial cell) Co.. Ltd. . |®P 210£0.25 mm x 30£0.25 mm / 2100.25
Tongwei Solar (Hefei) Co., (segmented mm x 11.6720.25 mm Covered by main tested
Ltd. into 7 pieces) | Thickness = 16030 pm type
= 2 2
Tongwei Solar (Anhui) Co., Cell area = 63.00 cm® / 24.51cm Covered by main tested
Lid. Front side: busbar widih 0.1+0.05 mm & type
Tongwei Solar (Meishan) 0.15£0.1 mm g Covered by main tested
Co., Ltd. Back side: busbar width 1.15£0.15 mm type
(patterned)
Tongwei Solar (Jintang) Co., Covered by main tested
Ltd. type
Front cover 1 China building materials AR coating Thickness = 3.2£10% mm Tested with PV modules
Tong Cheng new energy tempered
materials co.. Ltd glass
Front cover 2 China National Building AR coating Thickness = 3.2£10% mm Covered by main tested
Materials (Hefei) New tempered type
Energy Resources Co., Ltd. glass
Front cover 3 HNH SANXIN (BENGBU) AR coating Thickness = 3.2+10% mm Tested with PV modules
NEW ENERGY MATERIALS | tempered
Co., Ld. glass
(Previous name: AVIC
SANXIN SOL-GLASS CO.,
LTD.)
Front cover 4 Flat Glass Group AR coating Thickness = 3.2+10% / 2.8+10% mm Tested with PV modules
tempered
glass
Front cover § Xinyi PV Products (Anhui) AR coating Thickness = 3.2+10% mm Tested with PV modules
Holdings Ltd. tempered
glass
Front cover 6 Caihong photovoltaic (Hefei) | AR coating Thickness = 3.2410% mm Tested with PV modules
company limited tempered
glass
Front cover 7 Shu Yang Xin Da New AR coating Thickness = 3.2+10% mm Tested with PV modules
Material Co., Ltd tempered
glass
Front cover 8 Anhui Shengshi New Energy | AR coating Thickness = 3.2+10% mm Covered by main tested
Materials Technology Co., tempered type
Ltd glass
= 1
Rear cover 1 DSM SunShine Solar MP Sheet PF Thickness = 0.46 +0.02 mm Tested with PV moduies
(Combine with Technology (Suzhou) Co.. | B12 Modified PA12 / Modified PO / Modified | Centificate no.
encapsulation Ltd. (AnarMat PE R 50325133
material 1) (Former name: Suzhou 1500A) 3045 / 425+10 / 305 um
Sunshine New Materials H CTi report no.
Technology Co. Ltd.) Max. System Voltage = 1500 VDC 2016DACS00341 issued
CTl = 600 (V) by CPVT
Color: white or black
Confirmation of the applicant Confirmation of TUV NORD CERT
Seongnam-si, 06/22/2022 (Pla date) Shanaghai, 06/22/2022 (Place and date)

(Applicant's legally authcrized s '
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Object Manufacturer Type Technical Data Remark
Rear cover 2 Cybrid Technologies Inc. Cynagard Thickness = 311.5 + 11.5 um Tested with PV modules
(Combine with 205A (R) Material = PVDF / PET / Primer Coating | Certificate no.
z;:gz‘ll‘f)“” 2251275 /4 pm R 50411794 issued by

Max. System Voltage = 1500V TUV Rheinland

CTI =600 (V)

Color: white or black
Rear cover 3 Crown Advanced Material Crwon BE-xn Thickness = 0.35 mmx10% Tested with PV modules
(combine with Co., Ltd. @G3) PVDF / PET / PO Ceftificate no.
encaqsulatign 20/ 250 / 50 pm _70.407.17.0?-1.02-00
material 1. 2, 3) Rated voltage = 1500V issued by TUOV SUD

CTi = 150 or 200 (V) for PVDF layer

CTI =300 or 250 (V) for PET layer

CTI = 600 for PO layer

Color: white or biack
Rear cover 4 Changzhou Huitian New PV3588 Thickness = 0.326 mm10% Tested with PV modules
{combine with Material Co.. Ltd. PVDF / PET / HPO Certificate no.
emn:t:z:r}f ; on 20/230/60 pm R 50436671 issued by

Rated voltage = 1500V TOV Rheinland

CTI = 400 (V)

Color: white or black
Rear cover 5 Jolywood (Suzhou) Sunwatt | FFC-JW30 Thickness = 0.315 mm10% Tested with PV modules
(combine with Co.. Ltd. (plus) Fluorine resin / PET / Fluorine resin Certificate ne.
;"ac";:‘l"f)“"“ 25 /275 /15 ym +10% R 50302127 issued by

Rated voltage = 1500V TUV Rheinland

CT1 =600 (V)

Color: white or black
Rear cover 6 DSM SunShine Solar MP Sheet PF Thickness = 0.36 mm Tested with PV modules
(Combine with Technology (Suzhou) Co., B10 Modified PA12 / Modified PO / Modified | Certificate no.
encapsulation Ltd. (AnarMat PE R 50438182 issued by
material 1) (Formgr name: Suzhz_)u 1000A) 30 /300 /30 pm TOV Rheinland

Sunshine New Materials
Technology Co., Ltd.) Max. System Voltage = 1500 VDC

CT1 =600 (V)

Color: white or black
Rear cover 7 Hangzhou First PV Material BEC-303 Thickness = 0.305 mm Tested with PV modules
(Combine with Co., Ltd. PVDF / PU / PET / Fluororesin.1 Certificate no.
;";aeﬁjl"f“g)" uaa't‘agﬁ:loé :"f: :‘PP"“ 2045 / 582 / 275+(0-25) / 52 ym R 50427904 issued by

! T Max. System Voltage = 1500 VDC TOV Rheinland

CTi =600 (V)

Color: white(air side & PV side):

black (air side & PV side);

white {air side) & black (PV side)

Confirmation of the applicant
Seongnam-si, 06/22/2022  (Place.and date)
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(Applicant's legally authorized‘signatire and stamp)
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Object Manufacturer Type Technical Data Remark
Rear cover 8 Crown Advanced Material Crown BO-P2 | Thickness =0.310 mm+10% Tested witk PV modules
(combine with Co.. Ltd. PET/PU Centificate no.
encapsulation 305 /5 ym R 50487769 issued by
material 1, 2, 3, 4) < g

Rated voltage = 1500V TUV Rheinland

CTI = 200 or 250 (V) for PET iayer

CTl1 =800 (V) for PU layer

Color: white (Air side)

white or black (PV side)
Rear cover 8 Jolywood (Suzhou) Sunwatt | FFC-JW3010 Thickness = 0.310 mm+10% Tested with PV modules
(combine with Co., Ltd. (plus) Fluorine resin / PET / Fluorine resin Certificate no.
encaasf':'i:" 131285112 pm R 50484166 issued by
material 1, 4) Rated voltage = 1500V TUV Rheinland

CT1 =600 (V)

Color: white or black
Rear cover 10 Jolywood (Suzhou) Sunwatt | FFC-JW30BM | Thickness = 0.325 mm110% Covered by tested PV
(combine with Co., Lid. (plus) Fluorine resin / PET / Fluorine resin / moduies
encapsulation Fluorine resin (mesh layer) Certificate no.
material 1, 4) 25/275/15/10 pm R 50484166 issued by

Rated voltage = 1500V TOV Rheinland

CTl =600 (V)

Coler: white (Air side & PV side) with

black mesh layer (PV side)
Rear cover 11 Coveme Engineered Films dyMat HDPYE | Thickness = 0.314 mm+10% Tested with PV modules
{combine with Zhangjiagang Co., Ltd. SPvC PET/PU/ PET / Coating Certificate no.
encapsuiation 507101250/ 4 pm R 50474181 issued by
e het Al Rated voltage = 1500V TOV Rheinland

CTI = 400 (V) PTI fepon no. 59'251365

Color: white (Air side) ey

heinland

white or black (PV side)

Rear cover 12 Suzhou First PV Material BEC-301T Thickness = 0.305 mm+10% Tested with PV modules

(Combine with Co., Ltg. Fluororesin.1 / PET / Fluororesin 2 Certificate no.
ren"‘ialr’isf?)‘m" 2045 / 275+(0-25) / 105 ym R 50474761 issued by
A Max. System Voltage = 1500 VDC TUV Rheinfand
CTI = 8600 {V}
Color: transparent
Encapsulation Hangzhou First PV Material F406P (glass Thickness = 0.40 - 0.50 mm (F406P) Tested with PV modules
material 1 Co., Ltd. side) & FBOBP | Thickness = 0.40 - 0.45 mm (F806P) PTl report no. 15101259
(Combine with Hangzhou First Applied (backsheet PTI = 600 (V) 002 issued by TOV
mono cell 1-5) Material Co., Ltd. side) Rheirtand for F406P
PTl report nc. 1510252
003 issued by TOV
Rheinland for F806P
Encapsulation Hangzhou First PV Material EAOGP (glass Thickness = 0.4C - .50 mm (F406P) Tested with PV modules
material 2 Co., Ltd. side) & FBOBW | Thickness = 0.40 - 0.50 mm (FB06W) PTI report no. 15101259
(Combine with Hangzhou First Applied {backsheet PTI= 600 (V) 004 issued by TUV
mono cell 1-5) Materia! Co., Ltd. side) Rheinland for F80BW
Confirmation of the applicant Confirmation of TUV NORD CERT
Seonanam-si, 06/22/2022 _ (Piz d date) Shanghai, 06/22/2022 (Place and date}
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Object Manufacturer Type Technical Data Remark
Encapsulation Shanghai HIUV New S201MT1 Thickness = 0.40 - (0.6510.1) mm Tested with PV modules
material 3 Materials Co.. Ltd (glass side) & | (S201MT1) PTI report no. 15101526
(Combine with S201wW Thickness = 0.40 - (0.6010.1) mm 001 issued by TOV
mono cell 1-5) (backsheet (S201W) Rheinland
side) PTi =600 (V)
Encapsulation Changzhou Sveck SV-15206P Thickness = £.40 - 0.50 mm (SV- Tested with PV modules
material 4 Photovoltaic New Material (glass side) & 15296P) CTl report no
(Combine with Co.. Ltd. SV-15297W | Thickness = 0.40 - 0.45 mm (SV- 70.407.17.118.02-00
mono cell 1-5) S::;‘Shee‘ 15297W) issued by TUV SUD
CTi =600 (V)
Encapsulation Minnesota Mining and 8110 (glass Thickness = 0.51 - 0.80 mm Tested with PV modules
material 5 Manufacturing Corporation side) & 8110 PTI = 600 (V) PTI report no. 15104166
(Combine with (3M) {backshest 001 issued by TOV
mono cell 1-5) side) Rheinland
Frame parts 1 Jiangsu Yuejia Metallic 6063-T5 Material: Aluminum Tested with PV modules
Technology Co., Ltd Thickness=40 mm
Color : silver or black
Frame parts 2 Material: Aluminum Tested with PV modules
Thickness=35 mm
Color : silver or black
(only for PV modules with 360 or 340
segmented solar cells)
Frame parts 3 6063-T6 Material: Aluminum Tested with PV modules
Thickness=40 mm
Color : silver or black
Frame parts 4 Material: Aluminum Tested with PV modules
Thickness=35 mm
Color : silver or black
Frame parts 5 Hefei Runya New Energy 6063-T5 Material: Aluminum Tested with PV modules
Technology Co., Ltd. Thickness=40 mm
Color : silver
Frame parts 6 Material: Aluminum Tested with PV modules
Thickness=35 mm
Color : silver
{only for PV moduies with 360 or 340
segmented solar cells)
Frame parts 7 6063-T6 Material: Aluminum Tested with PV medules
Thickness=40 mm
Color : silver or black
Frame parts 8 Material: Aluminum Tested with PV modules
Thickness=35 mm
Color : silver or black
Frame parts 9 Jiangsu LEAD Aluminum 6063-T5 Material: Aluminum Covered by main tested
Industry Co.. Lid. Thickness=40 mm type
Color : silver or black
Confirmation of the applicant Confirmation of TUV NORD CERT
Seonanam-si, 06/22/2022 (} and date) Shanaghai, 06/22/2022 (Place and date)

(Applicant's legally authorizéd signature and stamp)
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Object

Manufacturer

Type

Technical Data

Remark

Frame parts 10

Frame parts 11

Frame parts 13

Frame parts 12

Material: Aluminum
Thickness=35 mm
Color ; silver or black

(only for PV modules with 360 or 340

segmented solar cells)

Covered by main tested
type

6063-T6

Material: Aluminum
Thickness=40 mm
Color : silver or black

Covered by main tested
type

Material: Aluminum
Thickness=35 mm
Color : silver or black

Covered by main tested
type

Frame parts 14

ANHUI FIRST ALUMINUM
ALLOY CO., LTD.

6063-T6

Material: Aluminum
Thickness=40 mm
Color : silver or black

Covered by main lested
type

Material: Aluminum
Thickness=35 mm
Color : silver or black

Covered by main tested
type

Frame parts 15

Frame parts 16

ANHUI XINBO Aluminum
INDUSTRY SHARE Co
Ltd.

6063-T6

Material: Aluminum
Thickness=40 mm
Color : silver or black

Covered by main tested
type

Material: Aluminum
Thickness=35 mm
Color : silver or black

Covered by main tested
type

Frame parts 17

Frame parts 18

Anhui Guofei New Energy
Technology Co., Ltd.

6083-76

Material: Aluminum
Thickness=40 mm
Color : silver or black

Covered by main tested
type

Material: Aluminum
Thickness=35 mm
Color : silver or black

Covered by main tested
type

Frame parts 19

Frame parts 20

Anhui Guangyin Aluminum
Co.. Ltd.

6063-T6

Material: Aluminum
Thickness=40 mm
Color : silver or black

Covered by main tested
type

Material: Aluminum
Thickness=35 mm
Color : silver or black

Covered by main tested
type

Frame parts 21

Frame parts 22

Jiangsu Longji Aluminium
Co,, Ltd

6063-T6

6063-T6

Material: Aluminum
Thickness=40mm
Color: silver or black

Covered by main tested
type

Material: Aluminum
Thickness=35mm
Color: silver or black

Covered by main tested
type

Covered by main {ested
type

Frame parts 23 JIANGYIN DEGAO NEW Material: Aluminum
ENERGY TECHNOLOGY ; -
CO. LTD. Thsckne:ss 40mm
B Color: silver or black
Confirmation of the applicant Confirmation of TUV NORD CERT
Seonanam-si. 06/22/2022 (P acg and date) Shanghai, 06/22/2022 (Place and date)
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Object Manufacturer Type

Technical Data

Remark

Frame paris 24

Material: Aluminum
Thickness=35mm
Color: silver or black

Material: Aluminum
Thickness=40mm
Color: silver or black

Tested with PV modules

Covered by main tesied
type

Frame parts 25 YongZhen Science and 6063-T6
Technology (Changzhou)
Co., LTD

Frame parts 26 6063-T6

Material: Aluminum
Thickness=35mm
Color: silver or black

Covered by main tested
type

Frameparns27 | JIANGYIN DEGAO NEW | 6005-T6
ENERGY TECHNOLOGY
Co.,LTD

Frame parts 28

Material; Aluminum
Thickness=35mm
Color: silver or black

Tested with PV modules

Material: Aluminum
Thickness=30mm
Color: silver or black

Covered by main tested
type

Frame parts 29 Anhui Guofei New Energy 6005-T6
Technology Co., Ltd.

Frame parts 30

Material: Aluminum
Thickness=35mm
Color: silver or black

Covered by main tested
type

Material: Aluminum
Thickness=30mm
Color: silver or black

Covered by main tested
type

Frame parts 31 Anhui Guangyin Aiuminum 6005-T6

Material: Aluminum

Covered by main tested

Technology Co., Ltd

Frame parts 34

Co., LTD Thickness=35mm type
Color: silver or black
Frame parts 32 Material: Aluminum Covered by main tested
Thickness=30mm type
Color: silver or black
Frame parts 33 Hefei Runya New Energy 6005-T6 Material: Aluminum Covered by main tested

Thickness=35mm
Color: silver or black

type

Material: Aluminum
Thickness=30mm
Color: siiver or black

Covered by main tested
iype

Frame parts 35 ANHUI FIRST ALUMINUM 80056-T6
CO., LTD.

Frame parts 36

Frame parts 37 ANHUI XINBO Aluminum 6005-T6
INDUSTRY SHARE Co.,
Ltd.

Frame parts 38

Confirmation of the applicant
Seonanam-si, 06/22/2022 (Plg

=] (=} ld\, ‘g

(Applicant's legally authorized s

Material: Aluminum
Thickness=35mm
Color: silver or black

Covered by main tested
type

Material: Aluminum
Thickness=30mm
Ceolor: silver or black

Covered by main tested
type

Material: Aluminum
Thickness=35mm
Color: silver or black

Covered by main tested
lype

Material: Aluminum
Thickness=30mm
Color: silver or black

Covered by main tested
type

gnatiré and stamp)
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File No.: PVP04099/22P-01 Test Report No.: 492012085.001
File No.: PVP04099/22P-01 Attached to Test Report No.: 492012085.001
Object Manufacturer Type Technical Data Remark
Frame parts 39 Jiangsu Yuejia Metallic 6005-T6 Material: Aluminum Covered by main tested
Technology Co., Ltd Thickness=35mm type

Color: silver or black

Frame parts 40 Material: Aluminum Tested with PV modules
Thickness=30mm
Color: silver or black

Frame parts 41 Jiangsu LEAD Aluminum 6005-T6 Material: Aluminum Covered by main tested
Industry Co., Ltd. Thickness=35mm type
Color: silver or black
Frame parts 42 Material: Aluminum Covered by main tested
Thickness=30mm type
Color: silver or black
Frame paris 43 Jiangsu Longji Aluminium 6005-T6 Material: Aluminum Covered by main tested
Co., Ltd. Thickness=35mm type
Color: silver or black
Frame parts 44 Material: Aluminum Covered by main tested
Thickness=30mm type
Color: silver or black
Frame parts 45 YongZhen Science and 6005-T6 Material: Aluminum Covered by main tested
Technology (Changzhou) Thickness=35mm type
Co., LTD .
Color: silver or black
Frame parts 46 6005-T6 Material: Aluminum Covered by main tested
Thickness=30mm type
Color: silver cr black
Adhesive (frame) Shanghai Huitian New HT906Z Siiicone Tested with PV modules
1 Chemical Co., Ltd.

Color: white or black

Adhesive (frame) | Suzhou Tonsan Adhesive 1527 Silicone Tested with PV modules
2 Co., Lid. Color: white or black

Adhesive (frame) Jiangsu Tianchen Silicon HT-8258 Silicone Tested with PV modules
3 Materials Co., Ltd. Color: white or black

Adhesive (frame) Jiangsu Crevo Science & CV708 Silicone Tested with PV modules
4 Technelogy Co., Ltd. Color: white or black
Sika (Jiangsu) Industrial

Material Ltd.
Adhesive (frame) | JIANGSU MINGHAQ NEW MH3668 Silicone Tested with PV modules
5 MATERIAL SCI-TECH Color: White or black
CORPORATION RERSISEE
Internal wiring (for | Shanghai Reland MWS031 Electronic conductive adhesive Tested with PV modules
interconnection Photovoltaic Material Co
cell-{o-cell bus Lid.
bar) =
Suzhou Ruilibo Material RPV-622 Electronic conductive adhesive Tested with PV modules
Technology Co.. L.td
Darbong Technology Co., DT-93 Electronic conductive adhesive Tested with PV modules
Ltd.
Confirmation of the applicant Confirmation of TUV NORD CERT

Seongname-si, 06/22/2022 (P[ date) Shanghai, 06/22/2022 (Place and date)

Ol % Famsk Feira oo
(Applicant's legally authorized sigritiire and stamp) (Signature of authorized TUV NORD CERT engineer)
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File No.: PVP04099/22P-01

File No.: PVP04099/22P-01

Test Report

-

Test Report No.: 492012085.001

TUVNORD

Attached to Test Report No.: 492012085.001

Object Manufacturer Type Technical Data Remark
Henkel (China) Investment Loctile Ablestic | Electronic conductive adhesive Tested with PV modules
Co., Ld. CA 3556HF
Henkel (China) Investment Loclite Ablestic | Electronic conductive adhesive Tested with PV modules
Co., Lid. ICP 8311
Henkel (China) Investment Loctite Ablestic | Electronic conductive adhesive Tested with PV modules
Co., Ltd. ICP 8259
Shanghai Huitian New 8508 Electronic conductive adhesive Tested with PV modules
Chemical Co., Ltd.
Shenzhen Earlysun GZ-2030 Electronic conductive adhesive Tested with PV modules
Technology Co., Ltd.
Shanghai Reland RELAND 9153 | Electronic conductive adhesive Tested with PV modules
Photovoltaic Material Co.,
Ltd.
Shanghai Reland RELAND 310 Electronic conductive adhesive Tested with PV modules
Photovoltaic Material Co.,
Ltd.
Shanghai Huitian New 9508B High-performance HTV sealants Tested with PV modules
Chemical Co., Ltd.
Zhejiang Xinyu Material SE-2005 Electronic conductive adhesive Tested with PV modules
Technology Co., Ltd.
Soltrium Advanced Materials | SCA100-E2 Electronic conductive adhesive Tested with PV modules
Technology., Lid. Shenzhen
Suzhou SanySolar Material Copper belt 0.12+10% x 20:10% mm Tested with PV modules

Technolegy Corporation with tin plated 0.12+10% x 15410% mm
0.12+10% x 13+10% mm
Sn60%Pb40%
Color : silver or black
Wouxi Sveck Technology Co., | Copper belt 0.12£10% x 20+10% mm
Ltd. with tin plated

0.12£10% x 15+10% mm
0.12410% x 13+10% mm
Sn60%Pb40%

Calor : silver or black

Tested with PV modules

Jiangsu Sun Technology
Corp.. Ltd.

Confirmation of the applicant

Seonanam-si, 06/22/2022

Copper beit
with tin plated

e and date)

(Applicant's legally authorized signature and stamp)

PV-T-086 TRF 61215 61730

0.12+10% x 20£10% mm
0.12410% x 15+10% mm
0.12£10% x 13+10% mm
Sn60%Pb40%

Color : silver or black

Tested with PV medules

Confirmation of TUV NORD CERT
Shanghai, 06/22/2022 (Place and date)
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File No.: PVP04099/22P-01

Attached to Test Report No.: 492012085.001

0.12£10% x 13+10% mm
Sn60%Pb40%
Color : silver or black

Changzhou Greateen New
Energy Technology Co., Ltd.

Copper belt
with tin plated

0.12¢10% x 20£10% mm
0.12£10% x 15210% mm
0.12£10% x 13£10% mm
Sn60%Pb40%

Color : silver or black

Object Manufacturer Type Technical Data Remark
Suzhou YourBest New-type | Copper belt 0.12£10% x 20£10% mm Tested with PV modules
Materials Co..Ltd. with tin plated 0.12410% x 15+10% mm
0.12£10% x 13t10% mm
Sn60%Pb40%
Color : silver or black
Suzhou Tonyshare Copper belt 0.12+10% x 20£10% mm Tested with PV modules
Electronic Materials with tin plated 0.12410% x 15+10% mm
. Ltd.
Techndtagy Co.Hd 0.12£10% x 13:10% mm
Sn60%Pb40%
Color : silver or black
Qinhuangdao ChanLine Copper belt 0.12£10% x 20+10% mm Tested with PV modules
Photovoltaic Electronics Co., | with tin plated | g 42410% x 15:10% mm
Lid.

Tested with PV modules

Internal wiring (for
inter-string
connection)

Suzhou SanySolar Material
Technology Corporation

Copper belt
with tin plated

0.2£10% x 6.0210% mm
0.13+0.02 x 6.0410% mm
0.35310% x 6.0£10% mm
Sn60%Pb40%

Color : silver

Tested with PV modules

Suzhou YourBest New-type
Materials Co.,Ltd.

Copper belt
with tin plated

0.2410% x 6.0+10% mm
0.13+0.02 x 6.0+10% mm
0.35210% x 6.0£10% mm
0.35+10% x 5.4+10% mm
0.08210% x 5.5210% mm
Sn60%Pba0%

Color : silver or black

Tested with PV modules

Wouxi Sveck Technology Co.,
Ltd.

Copper belt
with tin plated

0.2£10% x 6.0£10% mm
0.35¢10% x 6.0£10% mm
0.35210% x 5.4£10% mm
0.08+10% x 5.5£10% mm
Sn60%Pb40%

Color : silver

Tested with PV modules

Jiangsu Sun Technology
Corp., Ltd.

Copper belt
with tin plated

0.2£10% x 6.0£10% mm
0.1310.02 x 6.0£10% mm
0.35£10% x 5.4+10% mm
0.35¢10% % 6.0210% mm
0.08+10% x 5.5+10% mm
Sn60%Pb40%

Color : silver

Tested with PV modules

Confirmation of the applicant

Seongnam-si, 06/22/2022

i A .
Uéd = 41 T—Lﬁ?j Feira Hoo 1
(Applicant's legally authorized sigiigtiire and stamp) (Signature of authorized TUV NORD CERT engineer)
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-

Test Report No.: 492012085.001

L[4 @

Attached to Test Report No.: 492012085.001

Object Manufacturer Type Technical Data Remark
Suzhou Tonyshare Copper belt 0.2410% % 6.0£10% mm Tested with PV modules
Electronic Materials with tin plated 0.35+10% x 6.0£10% mm
Technology Co., Ltd.
0.13£0.02 x 6.0+10% mm
0.08£10% x 5.5+10% mm
Sn60%Pb40%
Color : silver
Qinhuangdao ChanLine Copper belt 0.2£10% x 6.0£10% mm Tested with PV modules
Photovoltaic Electronics Co., | with tin plated | o 35110% x 6.0410% mm
Ltd. :

0.1310.02 x 6.0+10% mm
0.08+10% x 5.5+10% mm
Sn60%Pb40%

Color : silver or black

Changzhou Greateen New
Energy Technology Co., Ltd.

Copper belt
with tin plated

0.2¢10% x 6.0£10% mm
0.1310.02 x 6.0+10% mm

0.35210% x 6.0£10% mm or 0.35+10%
X 5.4%10% mm

Tested with PV modules

0.08£10% x 5.5+10% mm
Sn60%Pb40%
Color : silver
Soldering material | Suzhou Vital Electronics GW8038-PV Solder paste Tested with PV modules
1 Material Technology Co.,
Ltd.
Soldering material | Beijing RTAX Technology SRT901-ZF- Solder paste Tested with PV modules
2 Co., Ltd. T3-PV183
Soldering material | ShenZhen Earlysun EH-P37 Solder paste Tested with PV modules
3 Technology Co., Ltd.
Fluxing agent 1 Asahi Solder Technology SF56 - Tested with PV modules
{Wuxi) Co., Ltd.
Fluxing agent 2 Henkel Loctite (China) Co., X33-08i - Tested with PV modules
Ltd.
Fluxing agent 3 Suzhou Grabble Electronics | FA19 - Tested with PV modules
Technology Co., Lid.
Fluxing agent 4 Suzhou Vital Electronics WTO-PV105A | - Tested with PV modules
Materia! Technology Co., Ltd.
Fixing tape 1 3M UV-1 - Tested with PV modules
Fixing tape 2 Cybrid Technologies Inc. FF-3665 Thickness =70 ym+20% or 66=5 pym, Tested with PV modules
10510 pm, 130£10um
Fixing tape 3 TERAOKA SEISAKUSHO 6318 Thickness = 0.05 mm £10% Tested with PV modules
CO., LTD.
Fixing tape 4 Yantai Darbond Technology DT-960¢ Thickness = 0.064 mm +10% Tested with PV modules
Co.. Ltd.
Fixing tape 5 Lugin New Material LK-H5035 Thickness = 85 pm £ 5pym or 110pm # Tested with PV modules |
Technology (Jiangsu) Co., 10pm
Ltd.
Fixing tape 6 Guangdong SunRui New HZUV-100 Thickness = 0.12¢10% mm Tested with PV modules
Materials Co., Ltd. Transparent
Confirmation of the applicant Confirmation of TUV NORD CERT
Seonanam-si, 06/22/2022 _ (Plags- date) Shanghai, 06/22/2022 (Place and date)
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