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RatingsS ....cccvvieeeee e . | See page 13~17 of this report

Test item description.........cccceee... . | Photovoltaic (PV) Module(s)

Trade MarK .......ccccevevveveeeiecieceeene : =Ry
JASOLAR &Rl

Manufacturer .........cccccvveveeeeeviccivnnnn, . | Shanghai JA Solar Technology Co., Ltd.

No. 118, Lane 3111, West Huancheng Road, Fengxian District,
201401, Shanghai, PEOPLE'S REPUBLIC of CHINA

Model/Type reference ........ccco...... . | See page 13~17 of this report

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

X |TUV SUD Branch:

TUV SUD Certification and Testing (China) Co., Ltd.

Shanghai Branch

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

No. 151 Heng Tong Road, Shanghai 200070, P. R. China

X |Associated Testing Laboratory:

Yangzhou Opto-Electrical Products Testing Institute

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

No. 10 West Kaifa Road, Yangzhou, 225009 Jiangsu, P. R.

China
Tested by (name + signature)........................ |Rongwei Jing ’}.,.T lw('m
Approved by (name + signature).................. |Guangxia Fu

oy

] |Testing procedure: TMP/CTF Stage 1:

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

Tested by (name + signature) ..........c..coe...u

Approved by (name + signature).................:

[l |Testing procedure: WMT/CTF Stage 2:

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

Tested by (name + signature) .............c.e...u

Witnessed by (hame + signature)................:

Approved by (name + signature)................:

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

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

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

Witnessed by (name + signature)................:

Approved by (name + signature).................:

Supervised by (name + signature) ..............:

TRF No. IEC61215D_SE
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List of Attachments (including a total number of pages in each attachment):

attachment number / number of pages

Installation manual

Version: 3.4, total 44 pages for double
glass module.
Version: 3.0, total 41 pages for double
glass module.

Drawings mechanical

Refer to Annex 2 of 704061604115-44

part 2 of 2

Circuit diagram Refer to Annex 2 of 704061604115-44
part 2 of 2

Photographs N/A

Component datasheets / certificates

Refer to TUV SUD Application form

Others:

Product Description Sheet (Manufacturers and type references)

Annex 1, 15 pages

Test table for verifying other stabilization procedure

Annex 2, N/A_pages

Lower and higher output power modules

Annex 3, _15 pages

List of test equipment used

Annex 4, 2 pages

Summary of testing:

Tests performed (name of test and test clause):
Based on previous project 704061604115-43A3,
following modifications were included:

1) Added alternative cell: JACMDBP-B (half cut
180mm*90mm), JACMEBP-B (half cut
182mm*91mm) for single glass module,
manufactured by JA Solar Technology Yangzhou
Co., Ltd,,

2) Included following similar model types for single
glass modules with 180/182mm * 90/91mm cells:
JAM72S30-xxx/MR, xxx=510 to 550 in steps of 5
JAM72S30-xxx/MR/1500V, xxx=510 to 550 in
steps of 5

JAM72S30-xxx/MR/1000V, xxx=510 to 550 in
steps of 5

JAMB6S30-xxx/MR, xxx=470 to 505 in steps of 5
JAM66S30-xxx/MR/1500V, xxx=470 to 505 in
steps of 5

JAM66S30-xxx/MR/1000V, xxx=470 to 505 in
steps of 5

JAMB0S30-xxx/MR, xxx=435 to 460 in steps of 5
JAMB60S30-xxx/MR/1500V, xxx=435 to 460 in
steps of 5

JAMB0S30-xxx/MR/1000V, xxx=435 to 460 in
steps of 5

All models in each family bin are identical in

Testing location:

Yangzhou Opto-Electrical Products Testing Institute
No. 10 West Kaifa Road, Yangzhou, 225009
Jiangsu, P. R. China

TRF No. IEC61215D_SE
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structure, except for different output power.
JAM66S30-xxx/MR, JAM60S30-xxx/MR have the
similar construction with JAM72S30-xxx/MR except
for cell number, module dimensions,

3) Increased the over-current protection rating to
25A for JAM72S30-xxx/MR, JAM66S30-xxx/MR,
JAMB0S30-xxx/MR,

Following tests were conducted on representative
model JAM72S30-520/MR with cell JACMDBP-B
(sample M1-x) according to retest guideline 4.2.3,
4.2.13 of IEC TS 62915 Edition 1.0:

Hot-spot endurance test (MQT 09)

Thermal cycling test, 200 cycles (MQT 11)

Damp heat test (MQT 13)

Static mechanical load test (MQT 16)

Bypass diode thermal test (MQT 18.1)
JAM72S30-510/MR, JAM72S30-525/MR with cell
JACMDBP-B were selected as the representative
models for qualification of Lower end & Higher end
power class.

JAM72S30-550/MR with cell JACMEBP-B was
selected as the representative models for
qualification of Higher end power class.

4) Added alternative cell: JACMEBP-B (half cut
180mm*90mm or 182mm*91mm) for single glass
module, manufactured by Aikosolar Energy
Technology Co., Ltd.,

Following tests were conducted on representative
model JAM72S30-520/MR with cell JACMEBP-
B(180mm*90mm) (sample M2-x) according to
retest guideline 4.2.3 of IEC TS 62915 Edition 1.0:
Hot-spot endurance test (MQT 09)

Thermal cycling test, 200 cycles (MQT 11)
Bypass diode thermal test (MQT 18.1)
JAM72S30-510/MR, JAM72S30-525/MR with cell
JACMEBP-B(180mm*30mm) were selected as the
representative models for qualification of Lower
end & Higher end power class.
JAM72S30-550/MR with cell JACMEBP-
B(181mm*91mm) was selected as the
representative models for qualification of Higher
end power class.

5) Added alternative cell: JACMDBP-B (half cut
180mm*90mm), JACMEBP-B (half cut
182mm*91mm) for double glass module,
manufactured by JA Solar Technology Yangzhou
Co., Ltd.,

6) Included following similar model types for double
glass modules with 180/180mm * 90/91mm cells:

JAM72D30-xxx/MB, xxx=505 to 545 in steps of 5
JAM72D30-xxx/MB/1500V, xxx=505 to 545 in

TRF No. IEC61215D_SE
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steps of 5

JAMB6D30-xxx/MB, xxx=465 to 500 in steps of 5
JAMB6D30-xxx/MB/1500V, xxx=465 to 500 in
steps of 5

JAMB0D30-xxx/MB, xxx=435 to 455 in steps of 5
JAMB0D30-xxx/MB/1500V, xxx=435 to 455 in
steps of 5

All models in each family bin are identical in
structure, except for different output power.

JAM66D30-xxx/MB, JAM60D30-xxx/MB have the
similar construction with JAM72D30-xxx/MB except
for cell number, module dimensions,

7) Increased the over-current protection rating to
30A for JAM72D30-xxx/MB, JAM66D30-xxx/MB,
JAM60D30-xxx/MB,

Following tests were conducted on representative
model JAM72D30-520/MB with cell JACMDBP-B
(sample M3-x) according to retest guideline 4.2.3,
4.2.3,4.2.13 of IEC TS 62915 Edition 1.0:

Hot-spot endurance test (MQT 09)

UV preconditioning test (MQT 10)

Thermal cycling test, 50 & 200 cycles (MQT 11)
Humidity freeze test (MQT 12)

Damp heat test (MQT 13)

Static mechanical load test (MQT 16)

Bypass diode thermal test (MQT 18.1)

JAM72D30-505/MB, JAM72D30-525/MB with cell
JACMDBP-B were selected as the representative
models for qualification of Lower end & Higher end
power class.

JAM72D30-545/MB with cell JACMEBP-B was
selected as the representative models for
qualification of higher end power class.

8) Added alternative cell: JACMEBP-B (half cut
180mm*90mm or 182mm*91mm) for double glass
module, manufactured by Aikosolar Energy
Technology Co., Ltd.,

Following tests were conducted on representative
model JAM72D30-520/MB with cell JACMEBP-
B(180mm*90mm) (sample M4-x) according to
retest guideline 4.2.3 of IEC TS 62915 Edition 1.0:
Hot-spot endurance test (MQT 09)

UV preconditioning test (MQT 10)

Thermal cycling test, 50 & 200 cycles (MQT 11)
Humidity freeze test (MQT 12)

Bypass diode thermal test (MQT 18.1)
JAM72D30-505/MB, JAM72D30-525/MB with cell
JACMEBP-B(180mm*90mm) were selected as the

representative models for qualification of Lower
end & Higher end power class.

TRF No. IEC61215D_SE
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JAM72D30-545/MB with cell JACMEBP-
B(182mm*91mm) was selected as the
representative models for qualification of higher
end power class.

9) Added 35mm height frame section design for
JAM72520, JAM72S09, JAM72S10, JAM72S12,
JAM72S17 families:

Following tests were conducted on representative
model JAM72S20-445/MR (sample M5-x)
according to retest guideline 4.2.10 of IEC TS
62915 Edition 1.0:

Damp heat test (MQT 13)
Static mechanical load test (MQT 16)

10) Updated the Rated input current of J-box
PVJB-JA-004/004L from ‘15A or 20A’ to ‘15A or
20A or 25A,

11) Added alternative potting material ‘TONSAN
1521’ for J-box PVJB-JA-004/004L,

12) Added alternative bypass diodes ‘SBT4050DY’,
‘XND18-v30C’, ‘XND18-V30P’ for J-box PVJIB-JA-
004/004L,

13) Added alternative cable ‘Type: 62930 IEC 131
1x4mm?2’ for J-box PVJIB-JA-004/004L,

Tests were performed on component level in TUV
SUD report 704071800714-05A2.

14) Added alternative J-box: JSD03 and material
combinations, tests were performed on component
level in TUV SUD report 704071914601-03A1.

15) Added alternative frame manufacturer: Anhui
Xinbo Aluminium Industry Share Co., Ltd., no test
was considered to be necessary.

Summary of compliance with National Differences (List of countries addressed):

The text of IEC 61215-1: 2016 was approved by CENELEC as EN 61215-1: 2016 without any
modification.

The text of IEC 61215-1-1: 2016 was approved by CENELEC as EN 61215-1-1: 2016 without any
modification.

The text of IEC 61215-2: 2016 was approved by CENELEC as EN 61215-2: 2017 without any
modification.

X The product fulfils the requirements of __EN 61215-1: 2016, EN 61215-1-1: 2016 & EN 61215-2:
2017

TRF No. IEC61215D_SE
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Copy of marking plate:
The artwork below may be only a draft. The use of certification marks on a product must be
authorized by TUV SUD Product Service GmbH that own these marks.
4 N
JASOLAR BRIR ricoiicea
H Photovoltaic Modules
TYPE JAM72830-525MR
Peak power(Pmax) 525 W ®
Open circuit voltage (Voc) 4953 v| 7.
TV
Max. power voltage (Vmp) 4147 V W
Short circuit current {Isc) 1342 A /
Max. power current {Imp) 12.66 A
Power Selection O~+5W
IEC 61215-1/-1-1/-2: 2016 and |EC 61730-1/-2: 20186
PV module classification Class Il D
Maximum syst It 1800V
MZ:lm:jm Eﬁirecr:;r::ntagr?ﬁcdlon rating 254 I
Power production tolerance +3%
Open circuit voltage tolerance + 2%
Short circuit current tolerance + 4%
All technical data at standard test condition: H H
AM=1.5 E=1000W/n? To=25C Made in China
WARNING Electrical Hazard
Avertissement  Risque électrique
This unit produces electricity if exposed to light.
Cette unité produit de I'¢lectricité si elle est exposée a la lumiére.
Do not disconnect under load.
Ne débranchez pas en charge.
[N current class- L
2070108310000220
Shanghai JA Solar Technology Co.,Ltd.
No. 118, Lane 3111, West Huancheng Road,
Fengxian District, 201401 Shanghai, P. R. China
o /
|EC 61215-1/=1-1/-2: 2016 and |EC 61730-1/-2: 2016
JASOLAR Bl [Eea -
Crystalline Silicon Photovoltaic Modules Powar prodcton iolerance ¢ +3%
Open cireult veltage tolerance £2%
Short circuit curent tolerance 4%
TYPE JAMT2D30-525MB Al technical data at standard lest condition: c € D E
Feak power|Pmas) 525 W AM=1.5 E=1000W/n To=25'C
Open droutt woltage (voc) 49.52 W WARNING Eloctrical Hazard | ]
M. power woltage (Vimp] 41.55 W #;::lnm-x nhum‘m
;I;;ﬂ :\I)::’:Ift ;.l:;l"::ﬁ’t (tll;t;l] 11 32\ 2?1 JR gﬁm:zwww Shanghai JA Solar Technology Co., Ltd.
Power Selection D~+5 He débranchez pas en changs. Mao. 118, Lane 3111, West Huancheng Road, Fengxian District, 201401 Shanghai, P.R.China
S s
(Note: The marking plate represents all models covered by this report except for difference in electrical ratings
and model designation. See “General product information” for electrical ratings for all models. As there will be
other lower wattages to be covered under same report which follows same back label format.)

TRF No. IEC61215D_SE
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Test item partiCulars........ccccocvvevee v . Referto TEST FLOW
Accessories and detachable parts included in the

EVAIUALION ... © N/A

Mounting SYStem USEd.........cccceeiieriiereiieenie e . Refer to user manual
Other options included...........cccoeveevee v, . N/A

Possible test case verdicts:

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

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

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

Abbreviations used in the report:

Pmax - Maximum power HF — Humidity Freeze

Vmp — Maximum power voltage DH — Damp Heat

Imp  — Maximum power current TC — Thermal Cycling

Isc — Short circuit current a — Current temperature coefficient

Voc - Open circuit voltage B — Voltage temperature coefficient

FF — Fill factor d — power temperature coefficient

STC - Standard Test Conditions (25°C, NMOT — Nominal Module Operating Temperature
1 000 W/m?) (20°C, 800 W/m?)

MQT — Module Quality Tests VFMrated — Rated diode(s) forward voltage
VFM — Measured diode(s) forward voltage NP — Nameplate

m1 — the measurement uncertainty in % of laboratory m; — the measurement uncertainty in % of

for Pmax laboratory for Voc

ms — the measurement uncertainty in % of laboratory t1 —the manufacturer’s rated lower production
for Isc tolerance in % for Pmax

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

r — Pmax measurement reproducibility

Testing Dates (YYYY-MM-DD)
Date of first test item received..........ccccoevveveevcnencenne : July 13, 2020
Dates of tests (beginning/end)..........ccccocovereeiineninnnne :July 16, 2020 to September 18, 2020

TRF No. IEC61215D_SE
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GENERAL REMARKS:

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

This TRF has been created in cooperation with CTL ETF-9 and German National Committee (DKE).

The originator’s responsibility of this TRF in IECEE CB Scheme has been assigned to TUV SUD
Product Service GmbH.

Throughout this report a [_] comma / [X] point is used as the decimal separator.

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

The application for obtaining a TUV SUD Test X Yes
Certificate includes more than one factory location [ Not applicable
and a declaration from the Manufacturer stating that
the sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided ... :

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

Name and address of factory (factories) .................. :|1. Shanghai JA Solar Technology Co., Ltd.

No. 118, Lane 3111, West Huancheng Road,
Fengxian District, 201401, Shanghai, PEOPLE'S
REPUBLIC of CHINA

Factory No.: 72092

2. Hefei JA Solar Technology Co., Ltd

No. 999, Changning Road, Hi-tech Zone, 230088
Hefei City, Anhui Province, PEOPLE'S REPUBLIC of
CHINA

Factory No.: 79395

3. JA SOLAR CO., LTD.

Jinglong Street, Ningjin County, 055550 Xingtai,
Hebei, PEOPLE'S REPUBLIC OF CHINA
Factory No.: 72056

4. Vina Solar Technology Co., Ltd

E12 factory, lot CN-03, Van Trung Industrial park,
21000 Bac Giang Province, Vietham

Factory No.: 90968

5. JA Solar (Xingtai) Co., Ltd

No. 1688, Chang An Road, Xingtai Economic
Development Area, 054000 Xingtai City, Hebei
Province, PEOPLE'S REPUBLIC OF CHINA
Factory No.: 95903

6. Philadelphia Solar LTD. CO

Al Qastal Industrial Area, Air freight Road, 11814
Amman, JORDAN

Factory No.: 101572

TRF No. IEC61215D_SE
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7. Dongying Dahai Kelin Solar Power Co., Ltd
Yankou Village, Daozhuang Town, Guangrao County
257336 Dongying City, Shandong Province,
PEOPLE'S REPUBLIC OF CHINA

Factory No.: 01783

8. Laiwu Cleo Solar Power Co., Ltd.

Room 101, No. 7 Zhenxing Road, Economic
Development Zone 271100 Laiwu, Shandong,
PEOPLE'S REPUBLIC OF CHINA

Factory No.: 102852

9. DAS SOLAR CO., LTD.

No. 43, South of Bailing Rd, Quzhou Green Industry
Clustering Zone, 324000 Quzhou, Zhejiang Province
PEOPLE'S REPUBLIC OF CHINA

Factory No.: 102627

10. Tongwei Solar (Hefei) Co., Ltd.

No. 888 Changning Road High-tech District 230088
Hefei, Anhui PEOPLE'S REPUBLIC OF CHINA
Factory No.: 090075

11. Tangshan Haitai New Energy Technology Co., Ltd.
No. 88 Haomen road, Yutai industrial zone, Yutian
064100 Tangshan, Hebei PEOPLE'S REPUBLIC OF
CHINA

Factory No.: 078666

12. Hengdian Group DMEGC Magnetics CO., LTD
Hengdian Industrial Zone, Dongyang, Zhejiang, China
322118

Factory No.: 076053

13. Econess Energy Co., Ltd.

No0.58 Haida Road Huashi Town 214421 Jiang Yin,
Jiangsu Province People's Republic of China
Factory No.: 078439

14.YONZ PV. OEM (Changzhou) Co., LTD
N0.99 Yuehu North Road Jintan District 213200
Changzhou, Jiangsu PEOPLE'S REPUBLIC OF
CHINA

Factory No.: 104704

15. Xuzhou Jiayu Solar Energy Technology Co., Ltd.
North of Peigong Road, East of Hankang Road,
Peixian Economic Development Zone, 221699
Xuzhou, Jiangsu, People's Republic of China
Factory No.: 105721

16. Funing GCL System Integration Technology Co.,
Ltd.

TRF No. IEC61215D_SE
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No.888(A) Hong Kong Road, Funing Ecnomic
Development Zone Yancheng City, Jiangsu Province,
PEOPLE'S REPUBLIC OF CHINA

Factory No.: 105673

17. BaoDing Lightway Green Energy Technology Co.,
Ltd.

Gaobeidian New Industry Park 074000 Gaobeidian,
Hebei Province PEOPLE'S REPUBLIC OF CHINA
Factory No.: 082738

18. Jiangsu Chuangji Renewable Energy Co., Ltd.
No. 35 Jiangong Rd., Nanfeng Town Zhangjiagang,
Jiangsu Province, PEOPLE'S REPUBLIC OF CHINA
Factory No.: 107160

19. Anhui Dongsheng New Energy Co., Ltd.

No.11 Plant, Optical-Mechanical-Electrical
Agglomeration Area, Guoyang County, 233600
Bozhou, Anhui, PEOPLE'S REPUBLIC OF CHINA
Factory No.: 104585

20. Jurong GCL System Integration Technology Co.,
Ltd.

N0.999 Konggang New District, Guozhuang Town,
212400 Jurong City, PEOPLE'S REPUBLIC OF
CHINA

Factory No.: 105674

21. Changzhou Almaden Co., Ltd

639, Qinglong East Road, 213000 Changzhou,
Jiangsu, PEOPLE'S REPUBLIC OF CHINA
Factory No.: 084671

22. GK Solar Power Co., Ltd.

Yiyuan Economic Development Zone 256100 Zibo
City, Shandong Province PEOPLE'S REPUBLIC OF
CHINA

Factory No.: 096716

23. Suzhou Akcome Optronics Science & Technology
Co., Ltd.

No.110 West Jintang Road, Economic Development
Zone, 215600 Zhangjiagang, PEOPLE'S REPUBLIC
OF CHINA

Factory No.: 103323

24. Jiangsu Jinko Day Sheng Solar Co., Ltd.

No. 228 Yuesheng North Road, Industry Center,
Fanshui Town, Baoying County, 225819 Yangzhou
City, Jiangsu Province, PEOPLE'S REPUBLIC OF
CHINA

Factory No.: 108228

TRF No. IEC61215D_SE
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25.Jetion Solar (China) Co., Ltd.

No. 1011, Zhencheng Rd., Shengang Industrial
District, 214443 Jiangyin, PEOPLE'S REPUBLIC OF
CHINA

Factory No.: 068988

26.Junfeng Solar (jiangsu) Co., Ltd.

No. 20, 21 Group, Tangang Village, Haian Industry
Park, 226600, Haian, Jiangsu, PEOPLE'S REPUBLIC
OF CHINA

Factory No.: 079922

27.Yangzhou Jinghua New Energy Technology Co.,
LTD.

Xiancheng Industrial Park, Jiangdu District, 225200
'Yangzhou City, Jiangsu Province, PEOPLE'S
REPUBLIC OF CHINA

Factory No.: 108293

28. Yimeixu WitChip Energy Hitech Co., Ltd.

Building 2, No. 48, 2nd Donggang Road 324000
Quzhou, Zhejiang Province PEOPLE'S REPUBLIC OF
CHINA

Factory No.: 096558

29. Zhejiang Akcome Optronics Science & Technology
Co., Ltd.

Zheneng Science and Technology Industrial Park,
Meishan Town, Changxing, 313000 Huzhou City,
Zhejiang Province, PEOPLE'S REPUBLIC OF CHINA
Factory No.: 108820

30. JA Solar New Energy Yangzhou Co., Ltd.

No.1, Jianhua Road, Economic Development Zone,
225000 Yangzhou City, Jiangsu Province, PEOPLE'S
REPUBLIC OF CHINA

Factory No.: 108746

31. Huajun Power Technology (Jiangsu) Co., LTD
No. 7 Konggang New Area, Guozhuang Town,
212400 Jurong, Jiangsu, PEOPLE'S REPUBLIC OF
CHINA

Factory No.: 101631

32. Anhui Schutten Solar Energy Co., Ltd.

Weisan Road, Quanjiao Economic Development Area,
239500 Chuzhou City, Anhui Province, PEOPLE'S
REPUBLIC OF CHINA

Factory No.: 108941

33. Nantong Pengneng Industrial Co., Ltd
Group 2, Jingiao Village, Chahe Town, Rudong
Country 226403 Nantong City, Jiangsu Province

PEOPLE'S REPUBLIC OF CHINA

TRF No. IEC61215D_SE
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Factory No.: 002225

PRODUCT ELECTRICAL RATINGS:

TRF No. IEC61215D_SE

Module type JAM72S30- JAM72S30- JAM72S30- JAM72S30-
510/MR 515/MR 520/MR 525/MR
JAM72S30- JAM72S30- JAM72S30- JAM72S30-
510/MR/1000V 515/MR/1000V 520/MR/1000V 525/MR/1000V
JAM72S30- JAM72S30- JAM72S30- JAM72S30-
510/MR/1500V 515/MR/1500V 520/MR/1500V 525/MR/1500V
Voc [V] /Tolerance 48.78(+2%) 48.88(+2%) 49.00(+2%) 49.15(+2%)
Isc [Adc] /Tolerance 13.44(£4%) 13.51(x4%) 13.58(x4%) 13.65(x4%)
vmp [V] 40.64 40.81 40.98 41.15
Imax [Adc] 12.55 12.62 12.69 12.76
Pmp [W] /Tolerance 510(x3%) 515(+3%) 520(+3%) 525(+3%)
Maximum system 1500/1000 1500/1000 1500/1000 1500/1000
voltage [V]
Maximum Over-Current
Protection Rating [A] 25 25 25 25
Module type JAM72S30- JAM72S30- JAM72S30- JAM72S30-
530/MR 535/MR 540/MR 545/MR
JAM72S30- JAM72S30- JAM72S30- JAM72S30-
530/MR/1000V 535/MR/1000V 540/MR/1000V 545/MR/1000V
JAM72S30- JAM72S30- JAM72S30- JAM72S30-
530/MR/1500V 535/MR/1500V 540/MR/1500V 545/MR/1500V
Voc [V] /Tolerance 49.30(+2%) 49.45(+2%) 49.60(+2%) 49.75(+2%)
Isc [Adc] /Tolerance 13.72(+4%) 13.79(+4%) 13.86(+4%) 13.93(+4%)
Vmp [V] 41.31 41.47 41.64 41.80
Imax [Adc] 12.83 12.90 12.97 13.04
Pmp [W] /Tolerance 530(+3%) 535(+3%) 540(+3%) 545(+3%)
Maximum system 1500/1000 1500/1000 1500/1000 1500/1000
voltage [V]
Maximum Over-Current
Protection Rating [A] 25 25 25 25
Module type JAM72S30- JAM66S30- JAM66S30- JAM66S30-
550/MR 470/MR 475/MR 480/MR
JAM72S30- JAM66S30- JAM66S30- JAM66S30-
550/MR/1000V 470/MR/1000V 475/MR/1000V 480/MR/1000V
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voltage [V]

TRF No. IEC61215D_SE

JAM72S30- JAM66S30- JAM66S30- JAM66S30-
550/MR/1500V 470/MR/1500V 475/MR/1500V 480/MR/1500V
Voc [V] /Tolerance 49.90(+2%) 44.81(+2%) 44.94(x2%) 45.07(x2%)
Isc [Adc] /Tolerance 14.00(+4%) 13.51(+4%) 13.58(+4%) 13.65(+4%)
vmp [V] 41.96 37.25 37.44 37.62
Imax [Adc] 13.11 12.62 12.69 12.76
Pmp [W] /Tolerance 550(£3%) 470(x3%) 475(x3%) 480(x3%)
Maximum system 1500/1000 1500/1000 1500/1000 1500/1000
voltage [V]
Maximum Over-Current
Protection Rating [A] 25 25 25 25
Module type JAM66S30- JAM66S30- JAM66S30- JAM66S30-
485/MR 490/MR 495/MR 500/MR
JAM66S30- JAM66S30- JAM66S30- JAM66S30-
485/MR/1000V 490/MR/1000V 495/MR/1000V 500/MR/1000V
JAM66S30- JAM66S30- JAM66S30- JAM66S30-
485/MR/1500V 490/MR/1500V 495/MR/1500V 500/MR/1500V
Voc [V] /Tolerance 45.20(+2%) 45.33(+2%) 45.46(+2%) 45.59(+2%)
Isc [Adc] /Tolerance 13.72(+4%) 13.79(+4%) 13.86(+4%) 13.93(+4%)
vVmp [V] 37.81 37.99 38.17 38.35
Imax [Adc] 12.83 12.90 12.97 13.04
Pmp [W] /Tolerance 485(+3%) 490(+3%) 495(+3%) 500(+3%)
Maximum system 1500/1000 1500/1000 1500/1000 1500/1000
voltage [V]
Maximum Over-Current
Protection Rating [A] 25 25 25 25
Module type JAM66S30- JAM60S30- JAM60S30- JAM60S30-
505/MR 435/MR 440/MR 445/MR
JAM66S30- JAM60S30- JAM60S30- JAM60S30-
505/MR/1000V 435/MR/1000V 440/MR/1000V 445/MR/1000V
JAM66S30- JAM60S30- JAM60S30- JAM60S30-
505/MR/1500V 435/MR/1500V 440/MR/1500V 445/MR/1500V
Voc [V] /Tolerance 45.72(x2%) 40.96(+2%) 41.08(+2%) 41.21(x2%)
Isc [Adc] /Tolerance 14.00(x4%) 13.63(x4%) 13.71(x4%) 13.79(x4%)
vmp [V] 38.53 34.12 34.33 34.50
Imax [Adc] 13.11 12.75 12.82 12.90
Pmp [W] /Tolerance 505(+3%) 435(+3%) 440(+3%) 445(+3%)
Maximum system 1500/1000 1500/1000 1500/1000 1500/1000
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Maximum Over-Current

Protection Rating [A] 25 25 25 25
Module type JAM60S30- JAM60S30- JAM60S30-
450/MR 455/MR 460/MR
JAM60S30- JAM60S30- JAM60S30-
450/MR/1000V 455/MR/1000V 460/MR/1000V
JAM60S30- JAM60S30- JAM60S30-
450/MR/1500V 455/MR/1500V 460/MR/1500V
Voc [V] /Tolerance 41.33(x2%) 41.46(x2%) 41.58(+2%)
Isc [Adc] /Tolerance 13.87(+4%) 13.94(+4%) 14.01(x4%)
Vmp [V] 34.67 34.87 35.07
Imax [Adc] 12.98 13.05 13.12
Pmp [W] /Tolerance 450(x3%) 455(+3%) 460(£3%)
Maximum system 1500/1000 1500/1000 1500/1000
voltage [V]
Maximum Over-Current
Protection Rating [A] 25 25 25
Module type JAM72D30- JAM72D30- JAM72D30- JAM72D30-
505/MB 510/MB 515/MB 520/MB
JAM72D30- JAM72D30- JAM72D30- JAM72D30-
505/MB/1500V 510/MB/1500V 515/MB/1500V 520/MB/1500V
Voc [V] /Tolerance 48.55(+2%) 48.70(x2%) 48.85(+2%) 49.00(x2%)
Isc [Adc] /Tolerance 13.37(x4%) 13.44(x4%) 13.51(x4%) 13.58(+x4%)
Vmp [V] 40.47 40.64 40.81 40.98
Imax [Adc] 12.48 12.55 12.62 12.69
Pmp [W] /Tolerance 505(+3%) 510(x3%) 515(+3%) 520(+3%)
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-Current
Protection Rating [A] 30 30 30 30
Module type JAM72D30- JAM72D30- JAM72D30- JAM72D30-
525/MB 530/MB 535/MB 540/MB
JAM72D30- JAM72D30- JAM72D30- JAM72D30-
525/MB/1500V 530/MB/1500V 535/MB/1500V 540/MB/1500V
Voc [V] /Tolerance 49.15(+2%) 49.30(+2%) 49.45(+2%) 49.60(x2%)
Isc [Adc] /Tolerance 13.65(x4%) 13.72(x4%) 13.79(x4%) 13.86(+4%)
Vmp [V] 41.15 41.31 41.47 41.64
Imax [Adc] 12.76 12.83 12.90 12.97
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Pmp [W] /Tolerance 525(+3%) 530(x3%) 535(x3%) 540(x3%)
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-Current
Protection Rating [A] 30 30 30 30
Module type JAM72D30- JAM66D30- JAM66D30- JAM66D30-
545/MB 465/MB 470/MB 475/MB
JAM72D30- JAM66D30- JAM66D30- JAM66D30-
545/MB/1500V 465/MB/1500V 470/MB/1500V 475/MB/1500V
Voc [V] /Tolerance 49.75(x2%) 44.68(+2%) 44.81(+2%) 44.94 (£2%)
Isc [Adc] /Tolerance 13.93(+4%) 13.44(x4%) 13.51(+4%) 13.58(+4%)
Vmp [V] 41.80 37.06 37.25 37.44
Imax [Adc] 13.04 12.55 12.62 12.69
Pmp [W] /Tolerance 545(+3%) 465(+3%) 470(x3%) 475(x3%)
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-Current
Protection Rating [A] 30 30 30 30
Module type JAM66D30- JAM66D30- JAM66D30- JAM66D30-
480/MB 485/MB 490/MB 495/MB
JAM66D30- JAM66D30- JAM66D30- JAM66D30-
480/MB/1500V 485/MB/1500V 490/MB/1500V 495/MB/1500V
Voc [V] /Tolerance 45.07(x2%) 45.20(x2%) 45.33(+x2%) 45.46(x2%)
Isc [Adc] /Tolerance 13.65(x4%) 13.72(x4%) 13.79(x4%) 13.86(+x4%)
Vmp [V] 37.62 37.81 37.99 38.17
Imax [Adc] 12.76 12.83 12.90 12.97
Pmp [W] /Tolerance 480(+3%) 485(+3%) 490(+3%) 495(+3%)
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-Current
Protection Rating [A] 30 30 30 30
Module type JAM66D30- JAM60D30- JAM60D30- JAM60D30-
500/MB 435/MB 440/MB 445/MB
JAM66D30- JAM60D30- JAM60D30- JAM60D30-
500/MB/1500V 435/MB/1500V 440/MB/1500V 445/MB/1500V
Voc [V] ITolerance 45.59(+2%) 40.96(+2%) 41.08(+2%) 41.21(x2%)
Isc [Adc] /Tolerance 13.93(+4%) 13.63(x4%) 13.71(x4%) 13.79(x4%)
Vmp [V] 38.35 34.12 34.33 34.50
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Imax [Adc] 13.04 12.75 12.82 12.90
Pmp [W] /Tolerance 500(£3%) 435(x3%) 440(x3%) 445(+3%)
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-Current
Protection Rating [A] 30 30 30 30
Module type JAM60D30- JAM60D30-
450/MB 455/MB
JAM60D30- JAM60D30-
450/MB/1500V 455/MB/1500V

Voc [V] /Tolerance 41.33(x2%) 41.46(x2%)
Isc [Adc] /Tolerance 13.87(x4%) 13.94(x4%)
Vmp [V] 34.67 34.87
Imax [Adc] 12.98 13.05
Pmp [W] /Tolerance 450(x£3%) 455(+£3%)
Maximum system 1500 1500
voltage [V]
Maximum Over-Current 30 30

Protection Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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GENERAL PRODUCT INFORMATION AND OTHER REMARKS:

Modifications:

] Initial module design qualification

X] Extension of module design qualification

X Original test report ref. NO. ......cccccvvevvevevvecrerennen. : 704061604115-43A3

Model differences and modification:

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

[] 4.2.1 Modification to frontsheet
[] 4.2.2 Modification to encapsulation system

X 4.2.3 Modification to cell technology

[] 4.2.4 Modification to cell and string
interconnect material or technique

] 4.2.5 Madification to backsheet
X 4.2.6 Maodification to electrical termination
X 4.2.7 Modification to bypass diode

[] 4.2.8 Modification to electrical circuitry

[] 4.2.9 Modification to edge sealing

X 4.2.10 Modification to frame and/or mounting
structure

[]4.2.11 Change in PV module size

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

X] 4.2.13 Increase of over-current protection
rating

[] 4.2.14 Increase of system voltage

[] 4.2.15 Change in cell fixing tape

[] 4.3.1 Modification to frontsheet
[] 4.3.2 Modification to encapsulation system

[] 4.3.3 Modification to front contact (e. g.
TCO)

[] 4.3.4 Modification to cell technology

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

[] 4.3.8 Modification to interconnect material or
technique

[] 4.3.9 Modification to backsheet

[] 4.3.10 Modification to electrical termination

[] 4.3.11 Modification to bypass diode
[] 4.3.12 Modification to edge sealing

[] 4.3.13 Modification to frame and/or mounting
structure

[] 4.3.14 Change in PV module size

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

[] 4.3.16 Increase of over-current protection
rating

[]4.3.17 Increase of system voltage

Note: The clause references modifications extracted from IEC 62915

TRF No. IEC61215D_SE
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MODULE GROUP ASSIGNMENT:
Sample
Sample # Group ID Type/model Sample S/N Remark
Material combination 1: EVA F406P/F806S + Cell JACMDBP-B (JA)
M1-10
A JAM72S30-520/MR 2070108310000250 Control module
(GDP200401-1)
M1-13
B JAM72S30-520/MR 2070108310000246 BT/HS
(GDP200401-2)
M1-8 D1 JAM72S30-520/MR 2070108310000227 TC200
(GDP200401-3)
M1-9
D2 JAM72S30-520/MR 2070108310000162 TC200
(GDP200401-4)
M1-6
E1 JAM72S30-520/MR 2070108310000220 DH1000/SML
(GDP200401-5)
M1-7
E2 JAM72S30-520/MR 2070108310000236 DH1000
(GDP200401-6)
GDP200401-17 | Low1-1 | JAM72S30-510/MR 2070108310000148 Lower end
power class
GDP200401-18 | Low1-2 | JAM72S30-510/MR 2070108310000130 Lower end
power class
GDP200401-15 | High1-1 | JAM72S30-525/MR 2070108310000184 Higher end
power class
GDP200401-16 | High1-2 | JAM72S30-525/MR 2070108310000185 Higher end
power class
Cell JACMEBP-B (JA)
GDP200530-30 | High1-3 | JAM72S30-550/MR 208M8A7231000042 Higher end
power class
GDP200530-31 | High1-4 | JAM72S30-550/MR 208M8A7231000043 Higher end
power class
Material combination 2: EVA F406P/F806S + Cell JACMEBP-B (180mm*90mm, Aikosolar)
M2-10
A JAM72S30-520/MR 2070108310000256 Control module
(GDP200428-1)
M2-13
B JAM72S30-520/MR 2070108310000229 HS
(GDP200428-2)
M2-8 D1 JAM72S30-520/MR 2070108310000187 TC200
(GDP200428-3)
M2-9
D2 JAM72S30-520/MR 2070108310000254 TC200
(GDP200428-4)
GDP200428-13 | Low2-1 | JAM72S30-510/MR 2070108310000150 Lower end
power class

TRF No. IEC61215D_SE
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GDP200428-14 | Low2-2 | JAM72S30-510/MR 2070108310000152 Lower end
power class
GDP200428-11 | High2-1 | JAM72S30-525/MR 2070108310000179 Higher end
power class
GDP200428-12 | High2-2 | JAM72S30-525/MR 2070108310000191 Higher end
power class
Cell JACMEBP-B (182mm*91mm, Aikosolar)
GDP200530-28 | High2-3 | JAM72S30-545/MR 208M8A7231000040 Higher end
power class
GDP200530-29 | High 2-4 | JAM72S30-545/MR 208M8A7231000041 Higher end
power class
Material combination 3: POE TF4 + Cell JACMDBP-B (JA)
M3-10
A JAM72D30-520/MB 2060108311510120 Control module
(GDP200402-1)
M3-13
B JAM72D30-520/MB 2060108311510113 HS/BT
(GDP200402-2)
M3-4
c1 JAM72D30-520/MB 2060108311510107 UV/TC50/HF/RT
(GDP200402-3)
M3-5
c2 JAM72D30-520/MB 2060108311510115 UV/TC50/HF
(GDP200402-4)
M3-8 D1 JAM72D30-520/MB 2060108311510116 TC200
(GDP200402-5)
M3-9
D2 JAM72D30-520/MB 2060108311510114 TC200
(GDP200402-6)
M3-6
El JAM72D30-520/MB 2070108310000120 DH1000/SML
(GDP200402-8)
M3-7
E2 JAM72D30-520/MB 2070108310000076 DH1000
(GDP200402-7)
GDP200402-12 | Low3-1 | JAM72D30-505/MB 2070108310000045 Lower end
power class
GDP200402-13 | Low3-2 | JAM72D30-505/MB 2070108310000056 Lower end
power class
GDP200402-10 | High3-1 | JAM72D30-525/MB 2060108311510110 Higher end
power class
GDP200402-11 | High3-2 | JAM72D30-525/MB 2060108311510111 Higher end
power class
Cell JACMEBP-B (JA)
GDP200529-28 | High3-3 | JAM72D30-545/MB 208M8B7232000614 Higher end
power class
GDP200529-32 | High3-4 | JAM72D30-545/MB 208M8B7232000476 Higher end
power class

Material combination 4: POE TF4 + Cell JACMEBP-B (180mm*90mm, Aikosolar)
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M4-10
A JAM72D30-520/MB 2070108310000065 Control module
(GDP200429-1)
M4-13
B JAM72D30-520/MB 2070108310000100 BT/HS
(GDP200429-2)
M4-4
c1 JAM72D30-520/MB 2070108310000059 UV/TC50/HF/RT
(GDP200429-5)
M4-5 c2 JAM72D30-520/MB 2070108310000079 UV/TC50/HF
(GDP200429-6)
M4-8
D1 JAM72D30-520/MB 2070108310000075 TC200
(GDP200429-3)
M4-9
D2 JAM72D30-520/MB 2070108310000002 TC200
(GDP200429-4)
GDP200429-13 | Low4-1 | JAM72D30-505/MB 2070108310000038 Lower end
power class
GDP200429-14 | Low4-2 | JAM72D30-505/MB 2070108310000040 Lower end
power class
GDP200429-11 | High4-1 | JAM72D30-525/MB 2060108311510112 Higher end
power class
GDP200429-12 | High4-2 | JAM72D30-525/MB 2060108311510118 Higher end
power class
Cell JACMEBP-B (182mm*91mm, Aikosolar)
GDP200529-30 | High4-3 | JAM72D30-545/MB 208M8B7232000471 Higher end
power class
GDP200529-31 | High4-4 | JAM72D30-545/MB 208M8B7232000473 Higher end
power class
Material combination 5: 35mm height frame section design
M5-10
A JAM72S20-445/MR 207M6T7225040198 Control module
(GDP200396-1)
MS-13 E1 JAM72S20-445/MR 207M6T7225040309 DH1000/SML
(GDP200396-2)
M5-6
E1 JAM72S20-445/MR 207M6T7225040311 DH1000/SML
(GDP200396-3)
M5-7
E1 JAM72S20-445/MR 207M6T7225040361 DH1000/SML

(GDP200396-4)

Supplementary information: Further qualification for higher and/or lower output power see annex 3
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Note (1)  Use the “General product information” field to give any information on model differences
within a product type family covered by the test report and to describe the range of electrical
and safety ratings, if the TRF covers a type family of modules.

Note (3)  Use Annex 1 to list the used materials and components of the module (manufacturer/supplier
and type reference).

Note (4)  The module numbers/identifiers are set in accordance to IEC 62915 Photovoltaic (PV)
modules — Retesting for type approval, design and safety qualification, Annex A3

TRF No. IEC61215D_SE
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11 TEST FLOW (if it is not a full test, strikethrough non-performed test)
Note: Deviations from test sequence are possible but must be documented.
MQT 01 GDP200401
Visual inspection
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M10; M11; M13 M4; M5 M8; M9 M6; M7
M12
A | B | C1 c2 D1 [ D2 El [E2
MOT06.2 MOT 05 MOT16 MQT 11 MQT 13
Performance Measurement of UV precondition Thermal cycling test Damp heat test
at-NMOT NMOTF test 200 cycles 1000 h
MQT-08-Outdoor 15kWhim? —40 °C to 85 °C 85°C/85%RH
ExposureFest
60-KWh/im2 1 module I-medule
[ [ 1
MOTO7 MQT 18.1 MOT11 MQT 16 MOQF17
Performance Bypass diode Fhermal-eyeling Static Hail test
atlow thermal test test mechanical
irradiance 50-cycles load test
—40-°Cto-85°C
| | |
MOT 04 MOT-19.2 MOT 12
of test
temperature 10-eyeles
coefficients —40-°C-te-85°C
85-%RH
I-medule
I-module
MOT06-1 MOT14-1
Performance-at Retention-of
STC junction box test
I |
MQT 09 MOT-14.2
Hot-spot Test of cord
endurance test ancherage
MQT 18.2 MQT-19.2
Bypass diode Final stabilization
functionality test
|
1 Module_ MQT 06.1
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MQT 03 | MQT 15
) Wet leakage current
Insulation test test
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MQT 01 GDP200428
Visual inspection
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M10; M11; M13 M4; M5 M8; M9 M6; M7
M12
A | B | c1 c2 D1 [ D2 El [E2
MOT06.2 MOT05 MOT10 MQT 11 MOT 13
Performance Measurement-of WV-precondition Thermal cycling test Damp-heattest
at-NMOT NMOTF test 200 cycles 1-000-h
MQT 08 Outdoor 15 KWhim? —40 °C to 85 °C 85°C/85%RH
Exposure-Test
60-KWh/im2 I-medule I-medule
| [ 1
MOT 67 MOT-18.1 MOT 11 MOT-16 MOT 17
atlow thermal-test test mechanical
irradiance 50-eycles load-test
—40°Cto85°C
| I |
MOT 04 MOT-19.2 MOT 12
of test
temperature 10-eycles
85-%RH
I-medule
I-module
MOT-06.1 MOT-14.1
Performance-at Retention-of
STC junction box test
I |
MQT 09 MOT14-2
Hot-spot Festofcord
endurance test anchoerage
MQT 18.2 MOT19.2
Bypass diode Final stabilization
functionality test
|
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MQT 03 L MQT 15
. Wet leakage current
Insulation test test
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MQT 01 GDP200402
Visual inspection
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M10; M11; M13 M4; M5 M8; M9 M6; M7
M12
A | B | c1 c2 D1 [ D2 El [E2
MOT06.2 MOT05 MQT 10 MQT 11 MQT 13
Performance Measurement-of UV precondition Thermal cycling test Damp heat test
at-NMOT NMOTF test 200 cycles 1000 h
MQT 08 Outdoor 15 kWh/m? —40 °C to 85 °C 85°C/85%RH
Exposure-Test
60—k—W|h#m2 1 module 1 module
MOT 67 MQT 18.1 MQT 11 MQT 16 MOT 17
Performance Bypass diode Thermal cycling Static Yailtest
atlow thermal test test mechanical
irradiance 50 cycles load test
—40°C to 85 °C
| I
MGOT04 MOQT19:2 MQT 12
Measurement Final Stabilization Humidity freeze
of test
temperature 10 cycles
coefficients -40°Cto85°C
85 % RH
1 module
module
MOT06.1 MQT 14.1
Performance at Retention of
STiG junction box test
MQT 09 MOT14-2
Hot-spot Festofcord
endurance test ancherage
MQT 18.2 MOT19.2
Bypass diode Final stabilization
functionality test |
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MQT 03 L MQT 15

TRF No. IEC61215D_SE
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MQT 01 GDP200429
Visual inspection
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M10; M11; M13 M4; M5 M8; M9 M6; M7
M12
A | B | c1 c2 D1 [ D2 El [E2
MOT06.2 MOT05 MQT 10 MQT 11 MOT 13
Performance Measurement-of UV precondition Thermal cycling test Damp-heattest
at-NMOT NMOTF test 200 cycles 1-000-h
MQT 08 Outdoor 15 kWh/m? —40 °C to 85 °C 85°C/85%RH
Exposure-Test
60-KWh/im2 I-medule I-medule
| [ 1
MOT-07 MQT 18.1 MQT 11 MQT-16 MOQT17
Performance Bypass diode Thermal cycling Statie Yail-test
atlow thermal test test mechanical
irradiance 50 cycles load-test
—40 °C to 85 °C
| I
MOT 04 MOT-19.2 MQT 12
Measurement Final Stabilization Humidity freeze
of test
temperature 10 cycles
coefficients —-40°Cto85°C
85 % RH
I-medule
I-module
MOT-06.1 MOT-14.1
Performance-at Retention-of
STC junction box test
I |
MQT 09 MOT14-2
Hot-spot Testofcord
endurance test ancherage
MQT 18.2 MOT19.2
Bypass diode Final stabilization
functionality test
|
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MQT 03 L MQT 15
. Wet leakage current
Insulation test test
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MQT 01 GDP200396
Visual inspection
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M10; M11; M13 M4; M5 M8; M9 M6; M7
M12
A | B | c1 c2 D1 [ D2 El [E2
MOT06.2 MOT05 MOT10 MOT 11 MQT 13
Performance Measurement-of WV-precendition Fhermal-eyeling-test Damp heat test
atNMOT NMOT test 200-cycles 1000 h
MQT 08 Outdoor 15 KWhim? —40°Cto85°C 85°C/85%RH
Exposure-Test
60-KWh/im2 3 modules I-medule
| [ 1
MOT 67 MOT-18.1 MOT 11 MQT 16 MOT 17
Performance Bypass diode Thermal cycling Static Yail-test
atlow thermal-test test mechanical
irradiance 50-eycles load test
—40°Cto85°C
| I |
MOT 04 MOT-19.2 MOT 12
of test
temperature 10-eycles
85-%RH
I-medule
I-module
MOT-06.1 MOT-14.1
Performance-at Retention-of
STC junction box test
I |
MOT09 MOT14.2
Het-spet Festofcord
enduranee-test ancherage
MOT18.2 MOT19.2
functionality-test
|
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MQT 03 L MQT 15
. Wet leakage current
Insulation test test
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5. MARKING AND DOCUMENTATION P
5.1 Name Plate
All electrical data is shown as relative to standard Marked on label
test conditions (1 000 W/mz, 25 °C, AM 1,5 P
according to IEC TS 61836).
International symbols are used where applicable. Marked on label P
The module includes clear and indelible markings: —
a. Name, registered trade name or registered JA Solar (logo) P
trade mark of manufacturer
b. Type or model number designation Marked on label P
c. Serial number (unless marked on other part of |Provided under superstrate P
product) near the top rail of frame
d. Date and place of manufacture, alternatively serial number allowing to
serial number allowing to trace the date and trace the date and place of P
place of manufacture; manufacture
e. Maximum system voltage 1500V DC P
f. Class of protection against electrical shock Class Il P
g. Voltage at open-circuit or Voc including Marked on label P
tolerances.
h. Current at short-circuit or Isc including Marked on label p
tolerances
i. Module maximum power or Pmax including Marked on label p
tolerances
5.2 Documentation
521 Minimum requirements
Modules are supplied with documentation describing
the methods of electrical and mechanical installation P
as well as the electrical ratings of the module
The documentation states the class of protection
against electrical shock under which the module has p
been qualified and any specific limitations required
for that class.
The documentation assures that installers and
operators receive appropriate and sufficient
. . . P
documentation for safe installation, use, and
maintenance of the PV modules.
5.2.2 Information given in the documentation P
a. Allinformation required under 5.1 €) to i) Refer to manual document P
b. Overcurrent protection device type and rating Refer to manual document p
are e.g. given in IEC 60269-6
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Maximum series/parallel module configuration is p

recommended

c. Manufacturer’s stated tolerance for Voc, Isc and
maximum power output under standard test P
conditions

d. Temperature coefficient for voltage at open- P
circuit

e. Temperature coefficient for maximum power P

f.  Temperature coefficient for short-circuit current P

All electrical data mentioned above shown as

relative to standard test conditions (1 000 W/m?, P

25 °C, AM 1,5 according to IEC TS 61836)

g. Nominal module operating temperature (NMOT) N/A
is specified

h. Performance at NMOT (MQT 06.2) is specified N/A

i. Performance at low irradiance (MQT 07) is =
specified

International symbols used where applicable P

Compliance checked by inspection and MQT 04 p

through MQT 07

The electrical documentation includes a detailed description of the electrical .

installation wiring method to be used

j- The minimum cable diameters for modules =
intended for field wiring

k. Any limitations on wiring methods and wire
management that apply to the wiring P
compartment or box;

I.  The size, type, material and temperature rating p
of the conductors to be used

m. Type of terminals for field wiring N/A

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

0. The bonding method(s) to be used (if Refer to manual document
applicable); all provided or specified hardware P
is identified in the documentation

p. The type and ratings of bypass diode to be Refer to manual document p
used (if applicable)

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

s. 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

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.”

523

Assembly instructions

N/A

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

N/A

Supplementary information: N/A

7. PASS CRITERIA

7.2

Power output and electric circuitry

7.2.1

Verification of rated label values (Gate No. 1)

Manufacturer’s tolerances and Laboratory uncertainties

T|0V |0V | T

t1

t2

t3

manufacturer’s rated lower/upper 3
production tolerance in %

ma

measurement uncertainty in % of 2.28
laboratory

1.08

1.90

Laboratory reproducibility r................... [0.26

After stabilization, each individual module meets the requirements

See Table 03

See Table 03

See Table 03

T | T | T | T
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After stabilization the arithmetic average P max of |See Table 03 p
all modules meet the requirements.
7.2.2 Maximum power degradation during type approval testing (Gate #2) P
At the end of each test sequence or for sequence B
after bypass diode test, each test sample meets the P
requirements for Pmax
7.2.3 Electrical circuitry P
Samples do not exhibit an open-circuit during the P
tests
7.3 Visual defects P
There is no visual evidence of a major defect. P
7.4 Electrical safety P
The insulation test (MQT 03) requirements are met p
after the tests
The wet leakage current test (MQT 15)
requirements met at the beginning and at the end of P
each sequence
Specific requirements of the individual tests are met N/A
Supplementary information: N/A
4. TESTING OVERVIEW
Initial examination All modules P
4.1 Visual inspection (MQT 01)) .......c.cevcvveevviveeennnne. s | See Table 01 p
4.19.5 Initial stabilization (MQT 19.1) ............................... | See Table 02 P
4.6 Performance at STC (MQT 06.1) See Table 03 P
4.3 Insulation test (MQT 03) ..........ceevevvvvvvvvvvveveveeeeenn... | See Table 04 P
4.15 Wet leakage current test (MQT 15) ....................... | See Table 05 P
Sequence | 3 Modules Samples M10; M11; M12 P
A
4.6 Performance at NMOT (MQT 06.2) ....................... | See Table 06 —
4.7 Performance at low irradiance (MQT 07)............... | See Table 07 N/A
4.4 Measurement of temperature coefficients (MQT See Table 08 —
Sequence | 1 Module Sample M13 P
B
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4.5 Measurement of nominal module operating See Table 09 N/A
temperature (NMOT, °C) (MQT 05) .....cccovvvvrernnns’
4.8 Outdoor exposure test (MQT 08)............c.eceeneeeen.s. | See Table 10 N/A
4.18.1 Bypass diode thermal test (MQT 18.1) N/A
Maximum allowed junction temperature ................ | See Table 11 —
Calculated junction temperature ..............c.ccceeee.... . | See Table 11 —
Final measurements..........cccccccccvvvvviiveeeeeeenennnnnn. . | See Table 11 N/A
4.18.2 Bypass diode functionality test (MQT 18.2) .........: See Table 12 P
4.19.6 Final stabilization (MQT 19.2).........c.ccccceeeevveeeennn. s | See Table 12.1 - 12.3 N/A
4.9 Hot spot endurance test (MQT 09) ........................ | See Table 13.1 - 13.5 P
Sequence | 2 Modules Samples M4; M5 P
C
4.10 UV preconditioning test (MQT 10) .............ceeee.....:. | See Table 14.1 - 14.4
411 Thermal cycling test 50 cycles (MQT 11)............... | See Table 15.1 - 15.4 P
412 Humidity-freeze test (MQT 12)...........ccceeveveveeeeee...:. | See Table 16.1 - 16.4 P
Sequence | 1 Module Sample M4 P
C1
4.14 Robustness of terminations test (MQT 14)
4.14.2 Retention of junction box on mounting surface See Table 17.1 - 17.7 P
(MQT 14.1) oot
4.14.3 Test of cord anchorage (MQT 14.2) N/A
4.14.3.1 | This test omitted if junction box is qualified to IEC See list of attachments N/A
4.14.3.2.1 | Junction boxes intended to be used with cables See Table 17.4 N/A
specified by the manufacturer.........................
4.14.3.2.2 | Junction boxes intended to be used with generlc See Table 17.4 N/A
CabIES. ..t
Sequence | 2 Modules Sample M8; M9 P
D
4.11 Thermal cycling test 200 cycles (MQT 11) ............ | See Table 18.1 - 18.2 P
Sequence | 3 Modules Samples M6; M7 P
E
4.13 Damp heat test (MQT 13) ....cccceeevvvcvvieeeeeeenvneeennne . | See Table 19.1 - 19.4 P
Sequence | 2 Module Sample M6 P
El
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4.16 Static mechanical load test (MQT 16).................... | See Table 19.5 - 19.7 P
Sequence | 1 Module Sample M7 P
E2
4.17 Hail test (MQT 17) See Table 19.8 - 19.10 N/A
Final measurement All modules for Sequence C, P
D, E; Control module for
Sequence A
4.19.6 Final stabilization (MQT 19.2) ...........cccceeevevveeeenn s | See Table 20.1 - 20.2 N/A
4.6 Performance at STC (MQT 06.1) ..........cceeeeeeeee..:. | See Table 20.3 P
4.3 Insulation test(MQT 03) ...........cceeevevvvvveveveveveeeeen.... | See Table 21 P
4.15 Wet leakage current test(MQT 15) ........................ | See Table 22
TABLE 01: MQT 01 ini: Initial Visual inspection P
Test Date [YYYY-MM-DD].....ccccocovvrnvrennnnn. : 12020-07-21 for M1-x —
2020-07-28 for M2-x
2020-07-17 for M3-x
2020-08-01 for M4-x
2020-07-16 for M5-x
Sample # Nature and position of initial findings — comments or attach photos —
M1-10 No major visual defects found P
M1-13 No major visual defects found P
M1-8 No major visual defects found P
M1-9 No major visual defects found P
M1-6 No major visual defects found P
M1-7 No major visual defects found P
M2-10 No major visual defects found P
M2-13 No major visual defects found P
M2-8 No major visual defects found P
M2-9 No major visual defects found P
M3-10 No major visual defects found P
M3-13 No major visual defects found P
M3-4 No major visual defects found P
M3-5 No major visual defects found P
M3-8 No major visual defects found P
M3-9 No major visual defects found P
M3-6 No major visual defects found P
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M3-7 No major visual defects found P
M4-10 No major visual defects found P
M4-13 No major visual defects found P
M4-4 No major visual defects found P
M4-5 No major visual defects found P
M4-8 No major visual defects found P
M4-9 No major visual defects found P
M5-10 No major visual defects found P
M5-6-1 No major visual defects found P
M5-6-2 No major visual defects found P
M5-6-3 No major visual defects found P
Supplementary information: N/A
TABLE 02: MQT 19.1 ini: Initial stabilization P
TABLE 02.1: MQT 06.1 ini: Performance at STC before initial stabilization (single-side front)
Test Date [YYYY-MM-DD].......cccevveennen. 1 12020-07-21 for M1-x —
2020-07-28 for M2-x
2020-07-17 for M3-x
2020-08-01 for M4-x
2020-07-16 for M5-x
Test Method.........c.ccoeeeeieeeeeeeeeeee | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
M1-10 12.966 49.213 12.407 41.369 513.254 80.43 —
M1-13 12.963 49.242 12.384 41.435 513.116 80.39 —
M1-8 13.005 49.196 12.433 41.245 512.788 80.15 —
M1-9 13.013 49.252 12.448 41.357 514.794 80.32 —
M1-6 12.966 49.246 12.432 41.337 513.880 80.48 —
M1-7 12.953 49.274 12.412 41.386 513.706 80.49 —
M2-10 12.961 49.120 12.418 41.347 513.446 80.65 —
M2-13 12.955 49.226 12.431 41.390 514.510 80.68 —
M2-8 12.986 49.185 12.433 41.457 515.444 80.70 —
M2-9 12.954 49.211 12.427 41.463 515.266 80.83 —
M3-10 13.051 49.180 12.506 41.217 515.473 80.31 —
M3-13 12.992 49.172 12.460 41.260 514.107 80.48 —

TRF No. IEC61215D_SE



Page 35 of 125 Report No. 704061604115-44 part 1 of 2

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
M3-4 12.962 49.195 12.433 41.283 513.278 80.50 —
M3-5 12.988 49.177 12.482 41.230 514.624 80.57 —
M3-8 12.978 49.238 12.489 41.360 516.560 80.84 —
M3-9 12.967 49.224 12.470 41.385 516.083 80.85 —
M3-6 13.050 49.268 12.501 41.397 517.492 80.49 —
M3-7 13.053 49.258 12.516 41.342 517.453 80.48 —
M4-10 13.018 49.269 12.478 41.448 517.184 80.70 —
M4-13 12.998 49.152 12.407 41.261 511.940 80.13 —
M4-4 12.934 49.100 12.402 41.058 509.186 80.18 —
M4-5 12.957 49.119 12.410 41.120 510.312 80.19 —
M4-8 12.974 49.056 12.415 41.211 511.646 80.39 —
M4-9 12.906 49.157 12.418 41.229 511.965 80.69 —
M5-10 11.328 49.124 10.911 40.639 443.399 79.68 —
M5-6-1 11.351 49.052 10.913 40.565 442.669 79.50 —
M5-6-2 11.350 49.007 10.934 40.617 444.096 79.84 —
M5-6-3 11.301 49.016 10.881 40.758 443.501 80.06 —

Supplementary information: N/A

TABLE 02.1: MQT 06.1 ini: Performance at STC before initial stabilization (single-side rear) P

Test Date [YYYY-MM-DD].......ccccecuvrnennn : 12020-07-17 for M3-x —
2020-08-01 for M4-x

Test Method........c.ccoeeeveeeeeeeeeeeen | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
M3-10 8.531 48.285 8.044 41.116 330.758 80.30 —
M3-13 8.536 48.261 8.060 41.093 331.211 80.40 —
M3-4 8.492 48.338 7.909 41.254 326.298 79.49 —
M3-5 8.502 48.312 7.919 41.250 326.664 79.53 —
M3-8 8.476 48.483 7.982 41.366 330.181 80.35 —
M3-9 8.478 48.387 7.987 41.269 329.624 80.35 —
M3-6 8.557 48.388 8.105 41.156 333.580 80.57 —
M3-7 8.544 48.420 8.083 41.185 332.908 80.47 —
M4-10 8.594 48.535 8.114 41.363 336.219 80.60 —
M4-13 8.590 48.447 8.113 41.276 334.864 80.47 —
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M4-4 8.422 48.322 7.920 41.241 326.611 80.25 —
M4-5 8.429 49.229 7.929 41.178 326.493 80.31 —
M4-8 8.459 48.151 7.855 41.277 324.243 79.60 —
M4-9 8.437 48.303 7.954 41.234 327.989 80.48 —

Supplementary information: N/A

TABLE 02.1: MQT 06.1 ini: Performance at STC before initial stabilization (Equivalent P

irradiance)

Test Date [YYYY-MM-DD].......cccceevvrnnenne 1 12020-07-17 for M3-x —

2020-08-01 for M4-x
Test Method........cccvoveeeeeeeeeeeeeceeeeee .| X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result

M3-10 14.397 49.073 13.805 41.251 569.449 80.60 —
M3-13 14.400 49.059 13.816 41.260 570.030 80.69 —
M3-4 14.259 49.081 13.711 41.250 565.571 80.82 —
M3-5 14.335 49.138 13.793 41.323 569.975 80.80 —
M3-8 14.265 49.163 13.738 41.457 569.441 81.19 —
M3-9 14.299 49.113 13.783 41.320 569.514 81.10 —
M3-6 14.367 49.279 13.752 41.605 572.157 80.82 —
M3-7 14.402 49.129 13.838 41.300 571.506 80.77 —
M4-10 14.372 49.104 13.826 41.404 572.460 81.12 —
M4-13 14.408 48.724 13.769 40.841 562.334 80.10 —
M4-4 14.222 49.018 13.658 41.054 560.730 80.44 —
M4-5 14.230 49.008 13.647 41.129 561.302 80.49 —
M4-8 14.279 48.921 13.681 41.188 563.513 80.67 —
M4-9 14.208 49.014 13.667 41.173 562.694 80.80 —

Supplementary information: 1100W/m? equivalent irradiance is the effective value calculated when backside

irradiance is 135W/m2.

TABLE 02.2: MQT 19.1 ini: Initial Stabilization procedure P

Light exposure method .........cccceeevvvciiiieieeee e, - [ Simulator [] Natural sunlight

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

Stabilization criterion x per IEC 61215-1-X ............. cl1
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Sample # M1-10 |Test Date (YYYY-MM-DD) start/end ............: 2020-07-21 / 2020-07-23
Testoyole | madiion | "0TCe | tomporaure | ROSSe | ondcr | Pow—Pe) /| Sable
(kwh/m?) (°C) cycle o
Initial — — — — 513.254 — —
1 5 800~1000 50+ 10 MPPT 513.229 — —
2 5 800~1000 50+ 10 MPPT 512.907 0.07 Yes
3
4 — —
Sample # M1-13 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-21 / 2020-07-23
Test cycle :Prtae(?i:ggg Irr(s\clj/i;rlc):e tenl\1/I p?grl;ltire Relzi:(tjive Tkrlneaxe(x\(/j);t P;:;; PE};/"O))/ (2:5:1;)
(KWh/m?2) (°C) cycle 9
Initial — — — — 513.116 — —
1 5 800~1000 50+ 10 MPPT 513.067 — —
2 5 800~1000 50+ 10 MPPT 513.000 0.02 Yes
3
4 — —
Sample # M1-8 |Test Date (YYYY-MM-DD) start/end ............: 2020-07-21 / 2020-07-23
Testeycle | inagiation e temperature Resistive therend of i s
(KWh/m?) (°C) cycle ge (vesiNo)
Initial — — — — 512.788 — —
1 5 800~1000 50+ 10 MPPT 511.933 — —
2 5 800~1000 50+ 10 MPPT 511.702 0.21 Yes
3
4 — —
Sample # M1-9 |Test Date (YYYY-MM-DD) start/end ............ 2020-07-21/ 2020-07-23
Test cycle :?rtaedgi?[;[gg liteliiriee terrl\:lr;)grlz;lire RESEh Tr::xe(nwd)c;aft Prax — Pmin) /|~ Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 514.794 — —
1 5 800~1000 50 £ 10 MPPT 514.079 — —
2 5 800~1000 50 £ 10 MPPT 513.987 0.16 Yes
3
4 — —
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Sample # M1-6 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-21 / 2020-07-23
Testoyole | nadiion | "20TCe | tomperaure | ROSSe | ondcr | o)/ | Sable
(kwh/m?) (°C) cycle o
Initial — — — — 513.880 — —
1 5 800~1000 50 £ 10 MPPT 513.741 — —
2 5 800~1000 50+ 10 MPPT 513.681 0.04 Yes
3
4 — —
Sample # M1-7 |Test Date (YYYY-MM-DD) start/end ............ : 2020-07-21 / 2020-07-23
Test cycle :Prtae(?i:ggg Irr(s\clj/i;rlc):e tenl\1/I p?grl;ltire Relzi:(tjive Tkrlneaxe(x\(/j);t P;:;; PE};/"O))/ (2:5:1;)
(KWh/m?2) (°C) cycle 9
Initial — — — — 513.706 — —
1 5 800~1000 50+ 10 MPPT 513.547 — —
2 5 800~1000 50+ 10 MPPT 513.266 0.09 Yes
3
4 — —
Sample # M2-10 |Test Date (YYYY-MM-DD) start/end ............: 2020-07-28 / 2020-07-30
Testeycle | inagiation e temperature Resistive therend of iy s
(KWh/m?) (°C) cycle ge (vesiNo)
Initial — — — — 513.446 — —
1 5 800~1000 50+ 10 MPPT 513.446 — —
2 5 800~1000 50+ 10 MPPT 513.306 0.03 Yes
3
4 — —
Sample # M2-13 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-28 / 2020-07-30
Test cycle :?rtaedgiggg liiteliiriee terrl\:lr;)grlz;lire RESEh Tr?gxe(nwd)c?ft Prax — Pmin) /|~ Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 514.510 — —
1 5 800~1000 50+ 10 MPPT 514.510 — —
2 5 800~1000 50 £ 10 MPPT 513.738 0.15 Yes
3
4 — —
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Sample # M2-8 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-28 / 2020-07-30
Test cycle :?rtaecgi;i:ggr? I IEES term;)edrlejlltelzjre RESENTE Tﬁgxe%)cﬁt Pmax — Pmin) /| Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 515.444 — —
1 5 800~1000 50 £ 10 MPPT 515.444 — —
2 5 800~1000 50+ 10 MPPT 514.662 0.15 Yes
3
4 — —
Sample # M2-9 |Test Date (YYYY-MM-DD) start/end ............: 2020-07-28 / 2020-07-30
Test cycle :prtae(?i:'ggg Irr(s\clj/iﬁquc):e tenl\1/I :grl;ltire Relzi;(tjive Tﬁgxe(x\é);t P;:;; PE};/"O))/ (2:;\'1?))
(KWh/m2) (°C) cycle 9
Initial — — — — 515.266 — —
1 5 800~1000 50+ 10 MPPT 515.266 — —
2 5 800~1000 50+ 10 MPPT 515.134 0.03 Yes
3
4 — —
Sample # M3-10 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-17 / 2020-07-19
Testeycle | inagiation e temperature Resistive therend of S s
(KWh/m?) (°C) cycle ge (vesiNo)
Initial (F) — — — — 515.473 — —
1 5 800~1000 50+ 10 MPPT 515.328 — —
2 5 800~1000 50+ 10 MPPT 515.217 0.05 Yes
Initial (R) — — — — 330.758 — —
1 5 800~1000 50+ 10 MPPT 330.578 — —
2 5 800~1000 50+ 10 MPPT 330.548 0.06 Yes
Sample # M3-13 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-17 / 2020-07-19
Test cycle :Prt:é;iggg liictel s terwr())gr:l;re RESEhE Tr:];xe(nwd)gt Prax — Pmin) /|~ Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 514.107 — —
1 5 800~1000 50 £ 10 MPPT 514.577 — —
2 5 800~1000 50+ 10 MPPT 513.308 0.25 Yes
Initial (R) — — — — 331.211 — —
1 5 800~1000 50+ 10 MPPT 330.956 — —
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2 5 800~1000 50+ 10 MPPT 330.819 0.12 Yes
Sample # M3-4 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-17 / 2020-07-19
Test cycle :Prtaec%zitgg IrrOaAc;I/i;rlc):e ter?:l ;edrlaflltelzjre Relzi:(tjive Tﬁgxe%)(;aft P;:;; P?(i;()))/ :;:lbl\lﬁ))
(kWh/m2) (°C) cycle 9e
Initial (F) — — — — 513.278 — —
1 5 800~1000 50+ 10 MPPT 512.788 — —
2 5 800~1000 50+ 10 MPPT 512.234 0.20 Yes
Initial (R) — — — — 326.298 — —
1 5 800~1000 50+ 10 MPPT 326.266 — —
2 5 800~1000 50+ 10 MPPT 326.146 0.05 Yes
Sample # M3-5 |Test Date (YYYY-MM-DD) start/end ............ 2020-07-17 / 2020-07-19
Testeycle | imagiation e temperature Resistive therend of et et
(kWh/m2) (°C) cycle 9
Initial (F) — — — — 514.624 — —
1 5 800~1000 50+ 10 MPPT 513.584 — —
2 5 800~1000 50+ 10 MPPT 513.559 0.21 Yes
Initial (R) — — — — 326.664 — —
1 5 800~1000 50+ 10 MPPT 326.649 — —
2 5 800~1000 50+ 10 MPPT 326.479 0.06 Yes
Sample # M3-8 |Test Date (YYYY-MM-DD) start/end ............ 2020-07-17 / 2020-07-19
Test cycle :?rt:(%ggg Irradiance terrl\:lr?grlgti e | Resistive Tﬁgxénwd)fft Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 516.560 — —
1 5 800~1000 50+ 10 MPPT 516.497 — —
2 5 800~1000 50+ 10 MPPT 516.142 0.08 Yes
Initial (R) — — — — 330.181 — —
1 5 800~1000 50+ 10 MPPT 329.684 — —
2 5 800~1000 50 +£10 MPPT 329.571 0.18 Yes
Sample # M3-9 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-17 / 2020-07-19
Test cycle Ii?rt:(%gitgg i e IEE terwr?grtejllt?ne MeEIET Tﬁgxe(nwd)gt Prax — Pmin) / |~ Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 516.083 — —
1 5 800~1000 50+ 10 MPPT 515.917 — —
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2 5 800~1000 50+ 10 MPPT 515.852 0.04 Yes
Initial (R) — — — — 329.624 — —
1 5 800~1000 50+ 10 MPPT 329.530 — —
2 5 800~1000 50+ 10 MPPT 329.417 0.06 Yes
Sample # M3-6 | Test Date (YYYY-MM-DD) start/end ............. 2020-07-17 / 2020-07-19
Test cycle :Prfc%:;?gg "F‘A‘,’/‘;’ge ter?:l ;edrlaflltelzjre Relzi:(tjive Ft’ﬁgxe%)(;aft P;:;; P?(i;()))/ (222\'];
(KWh/m2) (°C) cycle 9e
Initial (F) — — — — 517.492 — —
1 5 800~1000 50+ 10 MPPT 517.416 — —
2 5 800~1000 50+ 10 MPPT 516.892 0.12 Yes
Initial (R) — — — — 333.580 — —
1 5 800~1000 50+10 MPPT 333.529 — —
2 5 800~1000 50+10 MPPT 333.389 0.06 Yes
Sample # M3-7 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-17 / 2020-07-19
Test cycle Ii?rt:éiyi;itgg Irradiar;ce tenhf::rtzjaltire RegEUYe Fl');:xe(nwd);t Prax — Pmin) /|~ Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 517.453 — —
1 5 800~1000 50+ 10 MPPT 517.319 — —
2 5 800~1000 50+ 10 MPPT 517.061 0.08 Yes
Initial (R) — — — — 332.908 — —
1 5 800~1000 50+ 10 MPPT 332.897 — —
2 5 800~1000 50+ 10 MPPT 332.869 0.01 Yes
Sample # M4-10 |Test Date (YYYY-MM-DD) start/end ............. 2020-08-01 / 2020-08-03
Test cycle :?rt:é;iggg Irradiar;ce terrl\:lsgrtzjiltire Regkuve Tk?gxe(nwd)fft Prax — Pmin) /|~ Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 517.184 — —
1 5 800~1000 50+ 10 MPPT 517.366 — —
2 5 800~1000 50 £ 10 MPPT 517.231 0.04 Yes
Initial (R) — — — — 336.219 — —
1 5 800~1000 50 £ 10 MPPT 335.615 — —
2 5 800~1000 50 £ 10 MPPT 335.476 0.22 Yes
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Sample # M4-13 |Test Date (YYYY-MM-DD) start/end ............. 2020-08-01 / 2020-08-03
Testoyole | madiion | "R | tomperaure | ROSSe | ondcr | o) /| Sable
(KWh/m2) (°C) cycle 9e
Initial (F) — — — — 511.940 — —
1 5 800~1000 50+ 10 MPPT 512.805 — —
2 5 800~1000 50+ 10 MPPT 511.929 0.17 Yes
Initial (R) — — — — 334.864 — —
1 5 800~1000 50+ 10 MPPT 334.695 — —
2 5 800~1000 50+ 10 MPPT 334.468 0.12 Yes
Sample # M4-4 | Test Date (YYYY-MM-DD) start/end ............ 2020-08-01 / 2020-08-03
Testoycle | inagiaion et teperatre Resistive therand of et et
(KWh/m?2) (°C) cycle 9
Initial (F) — — — — 509.186 — —
1 5 800~1000 50+ 10 MPPT 508.834 — —
2 5 800~1000 50+ 10 MPPT 508.502 0.13 Yes
Initial (R) — — — — 326.611 — —
1 5 800~1000 50+ 10 MPPT 326.463 — —
2 5 800~1000 50+ 10 MPPT 326.376 0.07 Yes
Sample # M4-5 | Test Date (YYYY-MM-DD) start/end ............ 2020-08-01 / 2020-08-03
Test cycle :?rtaedgi?[}gg it/ lnise terw;grlz;ltire RESEhE Tr?gxe(nwd)gt Prax — Pmin) /|~ Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 510.312 — —
1 5 800~1000 50+ 10 MPPT 510.265 — —
2 5 800~1000 50+ 10 MPPT 509.741 0.11 Yes
Initial (R) — — — — 326.493 — —
1 5 800~1000 50+ 10 MPPT 326.327 — —
2 5 800~1000 50+ 10 MPPT 326.548 0.07 Yes
Sample # M4-8 | Test Date (YYYY-MM-DD) start/end ............. 2020-08-01 / 2020-08-03
Test cycle :?:(%;}gg i e IEE terwr?grlejllt?ne MeEIET Tﬁgxe(nwd)gt Prax — Pmin) / |~ Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 511.646 — —
1 5 800~1000 50 £ 10 MPPT 511.769 — —
2 5 800~1000 50 £ 10 MPPT 510.724 0.20 Yes
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Initial (R) - == == == 324.243 — —
1 5 800~1000 50+ 10 MPPT 323.637 — —
2 5 800~1000 50+ 10 MPPT 323.816 0.19 Yes
Sample # M4-9 |Test Date (YYYY-MM-DD) start/end ............. 2020-08-01 / 2020-08-03
TGl :Prtae(%ggg Irradiance term;)edrlaflltelzj o | Resistive Tﬁeaxe%);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 511.965 — —
1 5 800~1000 50+ 10 MPPT 511.119 — —
2 5 800~1000 50+ 10 MPPT 511.059 0.18 Yes
Initial (R) — — — — 327.989 — —
1 5 800~1000 50+ 10 MPPT 327.518 — —
2 5 800~1000 50+10 MPPT 327.494 0.15 Yes
Sample # M5-10 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-16 / 2020-07-18
Test cycle :Prt:(giyi;itgg Irradiar;ce terrl\lllsgrt:tire REgELYE Ft);gxe(nwd);t Prax — Pmin) /|~ Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 443.399 — —
1 5 800~1000 50+ 10 MPPT 443.497 — —
2 5 800~1000 50+ 10 MPPT 443.376 0.03 Yes
3
4 — —
Sample # M5-6-1 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-16 / 2020-07-18
Test cycle :?rtaegiggg Irradiar;ce terrl\:lsgrtzjiltire Regkuve Tk?gxe(nwd):ft Prax — Pmin) /|~ Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 442.669 — —
1 5 800~1000 50+ 10 MPPT 442.476 — —
2 5 800~1000 50+ 10 MPPT 442.429 0.05 Yes
3
4 — —
Sample # M5-6-2 | Test Date (YYYY-MM-DD) start/end ............. 2020-07-16 / 2020-07-18
Test cycle :?rf(%:ggg i e EEs terwr?grtejiltire REsEn TS Tﬁgxe(nwd);‘t Prax — Pmin) / |~ Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 444.096 — —
1 5 800~1000 50 £ 10 MPPT 444.001 — —
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2 5 800~1000 50+ 10 MPPT 444,223 0.05 Yes
3
4 — —
Sample # M5-6-3 | Test Date (YYYY-MM-DD) start/end ............: 2020-07-16 / 2020-07-18
Test cycle :prfc%:ggg |rr0aA<;I/i;r;<):e ter?:l I;)edl’lillt?.lre Reks)ieslgve I:t);;xe%)c?ft P;:’;; PE“;;O))/ (\fet:;)I\llE:))
(kWh/m2) (°C) cycle verage
Initial — — — — 443.501 — =
1 5 800~1000 50+ 10 MPPT 441.817 — —
2 5 800~1000 50+ 10 MPPT 441.664 0.42 Yes
3
4 — —

Supplementary information: N/A

] Other stabilization procedures
Sample # |Test Date (YYYY-MM-DD) start/end

Test method description:

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

TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization (single-side front) P

Test Date [YYYY-MM-DD].......cccccvvueenen. : 2020-07-23 for M1-x —
2020-07-30 for M2-x
2020-07-21 for M3-x
2020-08-03 for M4-x
2020-07-18 for M5-x

Pmax(lab) lower limit (W) ........cccceeene : See table below: Pmax [W] — Min calc. —

508.408 for M1-x, M2-x, M3-x, M4-x
435.080 for M5-x

Ppax (Lab) lower limit (W) ...cceveveverenee. :
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Voc(lab) upper limit (V) ..o, : See table below: Voc [V] Max. calc. —
Isc (lab) upper limit (A) ...cccovveeriirieeienn : See table below: Isc [A] Max. calc. —
TeStMEethod ......oovveeeeeeeeeeeeeeeeee e X Simulator [] Natural sunlight —
Isc [A] Voc [V] Pmax [W]
ST Imp [A] | Vmp [V] . FF [%] Result
e# Meas. Max. Meas. Max. Meas. Min.
calc. calc. calc.
M1-10 | 12.967 | 13.860 | 49.210 | 49.446 | 12.394 | 41.385 | 512.907 | 493.156 80.38 P
M1-13 | 12.968 | 13.860 | 49.228 | 49.446 | 12.391 | 41.402 | 513.000 | 493.156 80.36 P
M1-8 | 12.964 | 13.860 | 49.178 | 49.446 | 12.405 | 41.251 | 511.702 | 493.156 80.26 P
M1-9 | 12.987 | 13.860 | 49.243 | 49.446 | 12.435 | 41.334 | 513.987 | 493.156 80.37 P
M1-6 | 12.954 | 13.860 | 49.241 | 49.446 | 12.429 | 41.328 | 513.681 | 493.156 80.53 P
M1-7 | 12.944 | 13.860 | 49.238 | 49.446 | 12.411 | 41.355 | 513.266 | 493.156 80.53 P
A"irag - 513.091 | 508.408 - P
M2-10 | 12.948 | 13.860 | 49.191 | 49.446 | 12.413 | 41.351 | 513.306 | 493.156 80.59 P
M2-13 | 12.965 | 13.860 | 49.195 | 49.446 | 12.426 | 41.345 | 513.738 | 493.156 80.55 P
M2-8 | 12.947 | 13.860 | 49.178 | 49.446 | 12.423 | 41.427 | 514.662 | 493.156 80.84 P
M2-9 | 12.957 | 13.860 | 49.205 | 49.446 | 12.433 | 41.434 | 515.134 | 493.156 80.80 P
A"‘Zag - 514.210 | 508.408 - P
M3-10 | 13.039 | 13.860 | 49.177 | 49.446 | 12.483 | 41.274 | 515.217 | 493.156 80.35 P
M3-13 | 12.978 | 13.860 | 49.172 | 49.446 | 12.442 | 41.257 | 513.308 | 493.156 80.44 P
M3-4 | 12.955 | 13.860 | 49.179 | 49.446 | 12.419 | 41.247 |512.234 | 493.156 80.40 P
M3-5 | 13.001 | 13.860 | 49.166 | 49.446 | 12.457 | 41.226 | 513.559 | 493.156 80.34 P
M3-8 | 12.965 | 13.860 | 49.228 | 49.446 | 12.466 | 41.405 | 516.142 | 493.156 80.87 P
M3-9 | 12.980 | 13.860 | 49.224 | 49.446 | 12.460 | 41.400 | 515.852 | 493.156 80.74 P
M3-6 | 13.065 | 13.860 | 49.270 | 49.446 | 12.483 | 41.407 |516.892 | 493.156 80.30 P
M3-7 | 13.026 | 13.860 | 49.266 | 49.446 | 12.515 | 41.315 | 517.061 | 493.156 80.57 P
A"Zrag - 515.033 | 508.408 - P
M4-10 | 12.995 | 13.860 | 49.252 | 49.446 | 12.489 | 41.423 | 517.231 | 493.156 80.83 P
M4-13 | 13.022 | 13.860 | 49.172 | 49.446 | 12.412 | 41.244 | 511.929 | 493.156 79.95 P
M4-4 | 12.930 | 13.860 | 49.104 | 49.446 | 12.371 | 41.106 | 508.502 | 493.156 80.09 P
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M4-5 | 12.957 | 13.860 | 49.145 | 49.446 | 12.394 | 41.130 |509.741 | 493.156 | 80.05 P
M4-8 | 12.992 | 13.860 | 49.029 | 49.446 | 12.412 | 41.146 |510.724 | 493.156 | 80.18 P
M4-9 | 12.928 | 13.860 | 49.113 | 49.446 | 12.413 | 41.172 |511.059 | 493.156 | 80.48 P
A"eerag - 511.531 | 508.408 - P
M5-10 | 11.329 | 11.553 | 49.112 | 50.011 | 10.922 | 40.596 |443.376 | 422.028 | 79.69 P
M5-6-1 | 11.339 | 11.553 | 49.039 | 50.011 | 10.919 | 40.521 |442.429 | 422.028 | 79.57 P
M5-6-2 | 11.323 | 11.553 | 49.030 | 50.011 | 10.895 | 40.773 | 444.223 | 422.028 |  80.02 P
M5-6-3 | 11.274 | 11.553 | 49.033 | 50.011 | 10.858 | 40.677 | 441.664 | 422.028 | 79.89 P
A"irag - 442.923 | 435.080 - P

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

TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization (single-side rear) P
Test Date [YYYY-MM-DD]......ccccecvvernens : 12020-07-21 for M3-x —
2020-08-03 for M4-x

Pmax(lab) lower limit (W) ......c.ccoovrinnnn. . | See table below: Pmax [W] — Min calc. —

Bax (Lab) lower limit (W) ....coovevevereernee. Dl- —

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

Isc (lab) upper limit (A) ...cccoeveeveieeeeiee, . | See table below: Isc [A] Max. calc. —

Test Method ........cccoveveeeeeececeeeee e | X Simulator [] Natural sunlight —

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

M3-10 ([8.520 - 48.308 - 8.038 41.121 |330.548 - 80.31 —
M3-13 ([8.534 - 48.271 - 8.047 41.111 | 330.819 - 80.31 —
M3-4 |8.487 - 48.349 - 7.903 41.267 |326.146 - 79.48 —
M3-5 |[8.494 - 48.321 - 7.914 41.254 |326.479 - 79.54 —
M3-8 |(8.473 - 48.456 - 7.973 41.337 |[329.571 - 80.28 —
M3-9 |[8.473 - 48.396 - 7.979 41.295 |329.417 - 80.35 —
M3-6 |8.550 - 48.396 - 8.099 41.164 |333.389 - 80.57 —
M3-7 |[8.545 - 48.423 - 8.083 41.181 |332.869 - 80.45 —

Average — 329.905 - — —
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M4-10 ([8.593 - 48.502 - 8.114 41.346 |[335.476 - 80.49 —
M4-13 |[8.596 - 48.412 - 8.111 41.234 |334.468 - 80.37 —
M4-4 |8.428 - 48.251 - 7.921 41.203 | 326.376 - 80.26 —
M4-5 |[8.435 - 48.225 - 7.933 41.163 | 326.548 - 80.27 —
M4-8 |[8.458 - 48.131 - 7.848 41.262 |323.816 - 79.55 —
M4-9 |(8.438 - 48.255 - 7.951 41.188 |327.494 - 80.42 —

Average — 329.030 - — —

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

TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization (Equivalent irradiance) P
Test Date [YYYY-MM-DD].....ccccccovvernens : 12020-07-21 for M3-x —
2020-08-03 for M4-x

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

Prax (Lab) lower limit (W) ...occovevevereernee. D] —

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

Isc (lab) upper limit (A) ...ccoooeeeviieeeieen, . | See table below: Isc [A] Max. calc. —

Test Method ........ccocoeveeeeeeceeeeeee e | X Simulator [] Natural sunlight —

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

M3-10 | 14.402 - |49.455 - 13.824 41.102 |568.203 - 79.78 —
M3-13 | 14.351 - 149.047 - 13.771 41.304 |[568.792 - 80.81 —
M3-4 14.264 - |49.076 - 13.681 41.248 |[564.312 - 80.61 —
M3-5 14.272 - 149.198 - 13.732 41.447 |569.157 - 81.06 —
M3-8 |14.265| - [49.117| - 13.708 | 41.436 |568.003 - 81.07 —
M3-9 14.277 - 149.128 - 13.748 41.380 |568.884 - 81.10 —
M3-6 |14.364 | - [49.158| - 13.788 | 41.455 |571.560 - 80.95 —
M3-7 | 14.402 | - [49.132 - 13.809 | 41.339 |570.860 - 80.68 —

Average — 568.721 - — —
M4-10 | 14.316 - 149.120 - 13.783 41.475 |[571.649 - 81.29 —
M4-13 | 14.419 - |48.707 - 13.796 40.816 |563.104 - 80.18 —
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M4-4 14.216 - 149.017 - 13.628 41.141 |559.825 - 80.34 —
M4-5 14.242 - |49.008 - 13.624 41.134 |560.428 - 80.29 —
M4-8 14.262 - 148.923 - 13.680 41.124 |562.563 - 80.63 —
M4-9 14.245 - 149.000 - 13.681 41.143 |562.885 - 80.64 —
Average — 563.409 - s —
Supplementary information: The limit values are calculated considering manufacturer’s tolerances t of rated
nameplate values and laboratory measurement uncertainties m.
1100W/m? equivalent irradiance is the effective value calculated when backside irradiance is 135W/m?2.

TABLE 04: MQT 03 ini: Initial Insulation test P

Test Date [YYYY-MM-DD].............: |2020-07-23 for M1-x —
2020-07-31 for M2-x
2020-07-21 for M3-x
2020-08-04 for M4-x
2020-07-18 for M5-x

Test Voltage applied [V] ................. |8000/1500 —
Size of module [m?]......................... |2.54 for M1-x, M2-X —
2.59 for M3-x, M4-x
2.23 for M5-x
Required Resistance [MQ)]............ . 115.75 for M1-x, M2-x —

15.44 for M3-x, M4-x
17.94 for M5-x

Sample # Measured Dielectric breakdown

Mo Yes (description) No Result
M1-10 >5000 — .
M1-13 >5000 — -
M1-8 >5000 — -
M1-9 >5000 — -
M1-6 >5000 — -
M1-7 >5000 — -
M2-10 >5000 — -
M2-13 >5000 e :
M2-8 >5000 o :
M2-9 >5000 o :
M3-10 >5000 - a
M3-13 >5000 - a
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M3-4 >5000 No P
M3-5 >5000 No P
M3-8 >5000 No P
M3-9 >5000 No P
M3-6 >5000 No P
M3-7 >5000 No P
M4-10 >5000 No P
M4-13 >5000 No P
M4-4 >5000 No P
M4-5 >5000 No P
M4-8 >5000 No P
M4-9 >5000 No P
M5-10 >5000 No P
M5-6-1 >5000 No P
M5-6-2 >5000 No P
M5-6-3 >5000 No P

Supplementary information: the maximum resistance measurement range is 5000MQ.
TABLE 05: MQT 15 ini: Initial Wet leakage current test P
Test Date [YYYY-MM-DDJ .......cccceeiniieeenninenend 2020-07-23 for M1-x —

2020-07-31 for M2-x

2020-07-21 for M3-x

2020-08-04 for M4-x

2020-07-18 for M5-x
Test Voltage applied [V]......cooveveiinin 1500 —
Solution temperature [°Cl.........cvvvevererrrmvnininininnnnnns 22.6 for M1-x, M2-x —

22.5 for M3-x

22.3 for M4-x, M5-x
Size of module [MZ].....cccoiiiiii e 2.54 for M1-x, M2-x —

2.59 for M3-x, M4-x

2.23 for M5-x
Sample # Required Resistance [MQ] Measured [MQ] Result

M1-10 15.75 3934 P
M1-13 15.75 428.1 P
M1-8 15.75 386.5 P
M1-9 15.75 411.2 P
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M1-6 15.75 373.8 P
M1-7 15.75 406.3 P
M2-10 15.75 395.4 P
M2-13 15.75 409.8 P
M2-8 15.75 362.5 P
M2-9 15.75 499.5 P
M3-10 15.44 395.1 P
M3-13 15.44 423.6 P
M3-4 15.44 383.4 P
M3-5 15.44 360.7 P
M3-8 15.44 439.8 P
M3-9 15.44 502.7 P
M3-6 15.44 393.4 P
M3-7 15.44 482.1 P
M4-10 15.44 473.9 P
M4-13 15.44 464.8 P
M4-4 15.44 469.1 P
M4-5 15.44 478.6 P
M4-8 15.44 483.1 P
M4-9 15.44 488.3 P
M5-10 17.94 476.1 P
M5-6-1 17.94 483.2 P
M5-6-2 17.94 477.1 P
M5-6-3 17.94 481.6 P
Supplementary information: Solution resistivity [Q-cm] 2720 for M1-x, 2723 for M2-x, 2735 for M3-x, 2931 for
M4-x, 2847 for M5-x
TABLE 06: MQT 06.2 - Performance at NMOT N/A
Test Date [YYYY-MM-DD].......c..cccocunee. : —
Module temperature (°C) .....ccccceveevrernnen. :
TeStMEthOd . .c.ooveeeeeeeeeeeeeeeee et : | [ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
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Supplementary information:
TABLE 07: MQT 07 - Performance at low irradiance N/A

Test Date [YYYY-MM-DD]......cccoovmmvereeiiiiiieineeeeee s : —

Test method ..: |[_] Outdoor measurement

Ambient air temperature [°C]:

Irradiance [W/m?]: —

Module temperature [°C]:

[] Data corrected to a 25°C cell temperature and 200 W/m?2 irradiance

[] Directly measured —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]

Supplementary information: N/A

TABLE 08: MQT 04 - Measurement of temperature coefficients N/A

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

Ambient air temperature [°C] high/low ..................: —

Irradiance [W/m?] high/IowW .........ccccooveveiiirieennn —

Module temperature [°C] high/low...........cccooenni —

Sample # a [%/°C] B [%/°C] 6 [%/°C] =

Supplementary information: N/A

TABLE 09: MQT 05 - Measurement of Nominal Module Operating Temperature (NMOT, °C) N/A

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

Electrical load: ] Restive load
L] MPPT

All details for the measurements are kept on file and are available on request.

Sample #
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Calculated uo [W/(m2.°C)]
Calculated u1 [W.s/(m3.°C)]
Calculated NMOT
Supplementary information:
TABLE 10: MQT 08 - Outdoor exposure test N/A
Test Date [YYYY-MM-DD] start/end ............ —
Sample # —
Total irradiation dosage [kWh/m?]...............: —
Angle of tilt the test module .............cccveeel: —
Electrical load: [] Restive load —

L1 MPPT
Supplementary information: N/A
Table 10.1: MQT 01: Visual inspection after outdoor exposure test N/A

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

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

Supplementary information: N/A

Table 10.2: MQT 15: Wet leakage current test after outdoor exposure test N/A

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

Test Voltage applied [V] .o

Solution temperature [°C] .....cvvvvvveeeeeevrrennnnnd

Size of module [M2]......ccooociiiie e, :

Required Resistance [MQ].........ccccceevieeineenns :

Sample # Measured [MQ] Limit [MQ] Result
Supplementary information: Solution resistivity [Q-cm]
Table 10.3: MQT 02 - Maximum power determination after outdoor exposure test — Optional N/A

Test Date [YYYY-MM-DD].....ccccoviinienienn’

Module temperature [°Cl.......ccoceerierrneeennnst

Irradiance [W/mM?2) .....ccccvvivienieniesie e
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Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]
Supplementary information: N/A
Table 10.4: MQT 03 - Insulation test after outdoor exposure test - Optional N/A
Test Date [YYYY-MM-DD].....cccccovvrvienrivennnn : —
Test Voltage applied [V] ..cocevevevceevceeeieee : —
Size of module [M2].....ccoovvvevii i, : —
Required Resistance [MQ].......ccccccvevieerinnnns : —
Sample # | Measured Required (MQ) Dielectric breakdown Result
(MQ) (MQ) Yes (description) No
Supplementary information:
TABLE 11: MQT 18: Bypass diode thermal test P
Test Date [YYYY-MM-DD] start/end ............. : 2020-07-26 —
Sample # M1-13 —
Module temperature [°Cl.......cccovveviciveeevirnnnnn. : 75+5 —
Number of diodes in junction box................... : 3 —
Diode manufacturer ..........cccoevvveveeneeieeseenn : PANJIT international Inc. —
Diode type designation ............ccceeveieeieenenn : SB3045DY —
Max. permissible junction temperature T]max[ C] 200 —
(according to diode datasheet)...................... :
Detailed description of sample preparation Standard production module —
] £0o1=To (1] £ SR :
Step 1, Determination of VD versus TJ characteristic —
30+2°C 50+2°C 70+2°C 90+2°C
31.3 51.6 70.7 90.7
Ambient temperature of the junction box ... : 31.0 51.8 70.8 90.9
31.0 51.8 70.8 90.9
Pulsed Current........cccooevveievninnnenee 12.97 12.97 12.97 12.97
0.444 0.417 0.409 0.388
Voltage drop [V] .cooeveerienenencnee e 0.458 0.429 0.413 0.404
0.468 0.441 0.417 0.384
TJ=-1075.490* VD + 506.784 —
VD versus TJ characteristic ........cccvoevveenennl TJ=-1060.629* VD + 512.924
TJ=-722.932* VD + 370.115
Max. permissible junction temperature T]max[ C] 200 —
(according to diode datasheet)..................... :

TRF No. IEC61215D_SE




Page 54 of 125 Report No. 704061604115-44 part 1 of 2

IEC 61215-2

Clause Requirement + Test Result - Remark Verdict
Step 2, Bypass diode thermal test —

Diode 1 Diode 2 Diode 3 Result
Current flow applied [A] ..., : 12.97 12.97 12.97 —
Max. diode surface temperature allowed Tjmax N/A N/A N/A —
[°C]:
Voltage drop [V] after 1N ......ccccoooveiiiiienieiiee e : 0.33 0.33 0.33 —
Calculated max. junction temperature Tjcac [°C] ....: 151.87 162.92 131.55 —
Tjcalc < Tjmax (test passed)? yes/No ........cccceveveennennn : yes yes yes P
Current flow (1.25 * ISC) [A] evvvvreviiiieiieiieeneee : 16.21 16.21 16.21 —
Bypass diode remain(s) functional (yes/no) ........... : yes yes yes P
Remarks: See Table 12 for the test details of bypass diode functionality test.
3 Diodes are considered as representative number. These diodes have to be selected as worst case. In case
that additional bypass diodes tests are performed the results shall be listed in an attachment.

Test Date [YYYY-MM-DD] start/end ............. : 2020-08-13 —
Sample # M2-13 —
Module temperature [°Cl.......cccovveviciveeevirnnnnn. : 75+5 —
Number of diodes in junction box................... : 3 —
Diode manufacturer ..........ccccveeveveeneencenns : PANJIT international Inc. —
Diode type designation ............ccceeeererieenenn : SB3045DY —
Max. permissible junction temperature T]max[ C] 200 —
(according to diode datasheet)...................... :
Detailed description of sample preparation Standard production module —
] £0o1=To (1] £ R :
Step 1, Determination of VD versus TJ characteristic —
30+2°C 50+ 2°C 70+ 2°C 90+2°C
30.3 51.6 70.4 90.7
Ambient temperature of the junction box ... : 31.2 51.7 72.0 91.0
31.3 51.3 70.7 90.7
Pulsed current........c.ccceeeinie e 12.97 12.97 12.97 12.97
0.444 0.435 0.427 0.383
Voltage drop [V] .coceveenenenieneenee e 0.450 0.436 0.416 0.401
0.446 0.420 0.405 0.391
T3 =-874.014* VD + 429.759 —
VD versus TJ characteristic .........cccccccvevvennn TJ=-1187.526* VD + 567.284

TJ=-1072.464* VD + 506.409

Max. permissible junction temperature T]max[ C] 200 —
(according to diode datasheet)..................... :
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Step 2, Bypass diode thermal test —

Diode 1 Diode 2 Diode 3 Result
Current flow applied [A] ..., : 12.97 12.97 12.97 —
Max. diode surface temperature allowed Tjmax N/A N/A N/A —
[°C]:
Voltage drop [V] after 1h......ccccooveviiiieiiiiice e : 0.32 0.32 0.32 —
Calculated max. junction temperature Tjcarc [°C] ....: 150.07 187.276 163.22 —
Tjcalc < Tjmax (test passed)? yes/No ........cccceveveennennn : yes yes yes P
Current flow (1.25 * ISC) [A] .evvvvreiiiiieirieveeniee : 16.21 16.21 16.21 —
Bypass diode remain(s) functional (yes/no) ........... : yes yes yes P
Remarks: See Table 12 for the test details of bypass diode functionality test.
3 Diodes are considered as representative number. These diodes have to be selected as worst case. In case
that additional bypass diodes tests are performed the results shall be listed in an attachment.

Test Date [YYYY-MM-DD] start/end ............. : 2020-08-26 —
Sample # M3-13 —
Module temperature [°Cl.......cccovveviciveeevirnnnnn. : 75+5 —
Number of diodes in junction box................... : 3 —
Diode manufacturer ...........cccvveveieeveeicenns : PANJIT international Inc. —
Diode type designation ............ccoeceeieriiennenn : SBT4050DY —
Max. permissible junction temperature T]max[ C] 200 —
(according to diode datasheet)...................... :
Detailed description of sample preparation Standard production module —
] £0o1=To (1] £ R :
Step 1, Determination of VD versus TJ characteristic —
30+2°C 50+ 2°C 70+ 2°C 90+2°C
31.0 51.7 71.0 90.7
Ambient temperature of the junction box ... : 31.0 51.6 70.7 90.2
31.0 51.5 70.6 90.7
Pulsed current........c.ccceeeinie e 15.57 15.57 15.57 15.57
0.437 0.417 0.404 0.390
Voltage drop [V] .cooeveerienenencnee e 0.431 0.422 0.412 0.395
0.441 0.425 0.401 0.389
T3=-1261.722* VD + 580.888 —
VD versus TJ characteristic .........cccccccvevvennn TJ=-1640.255* VD + 741.380

TJ=-1080.250* VD + 508.263

Max. permissible junction temperature T]max[ C] 200 —
(according to diode datasheet)..................... :
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Step 2, Bypass diode thermal test —

Diode 1 Diode 2 Diode 3 Result
Current flow applied [A] ..., : 15.57 15.57 15.57 —
Max. diode surface temperature allowed Tjmax N/A N/A N/A —
[°C]:
Voltage drop [V] after 1h......ccccooveviiiieiiiiice e : 0.34 0.34 0.34 —
Calculated max. junction temperature Tjcarc [°C] ....: 151.90 183.69 140.98 —
Tjcalc < Tjmax (test passed)? yes/No ........cccceveveennennn : yes yes yes P
Current flow (1.25 * ISC) [A] .evvvvreiiiiieirieveeniee : 19.46 19.46 19.46 —
Bypass diode remain(s) functional (yes/no) ........... : yes yes yes P
Remarks: See Table 12 for the test details of bypass diode functionality test.
3 Diodes are considered as representative number. These diodes have to be selected as worst case. In case
that additional bypass diodes tests are performed the results shall be listed in an attachment.

Test Date [YYYY-MM-DD] start/end ............. : 2020-08-19 —
Sample # M4-13 —
Module temperature [°Cl.......cccovveviciveeevirnnnnn. : 75+5 —
Number of diodes in junction box................... : 3 —
Diode manufacturer ...........cccvveveieeveeicenns : PANJIT international Inc. —
Diode type designation ............ccceeeeveeieenenn : SBT4050DY —
Max. permissible junction temperature T]max[ C] 200 —
(according to diode datasheet)...................... :
Detailed description of sample preparation Standard production module —
] £0o1=To (1] £ R :
Step 1, Determination of VD versus TJ characteristic —
30+2°C 50+ 2 °C 70+2°C 90 +2°C
30.4 51.7 70.7 90.7
Ambient temperature of the junction box ... : 31.0 51.8 70.8 90.9
31.0 51.8 70.8 90.9
Pulsed current........c.ccceeeinie e 15.57 15.57 15.57 15.57
0.437 0.416 0.408 0.391
Voltage drop [V] .cooeveerienenencnee e 0.468 0.441 0.417 0.404
0.468 0.431 0.417 0.399
T3 =-1328.465* VD + 609.473 —
VD versus TJ characteristic .........cccccccvevvennn TJ=-911.113* VD + 455.040

TJ=-860.500* VD + 429.922

Max. permissible junction temperature T]max[ C] 200 —
(according to diode datasheet)..................... :
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Step 2, Bypass diode thermal test —

Diode 1 Diode 2 Diode 3 Result
Current flow applied [A] ..o, : 15.57 15.57 15.57 —
Max. diode surface temperature allowed Tjmax N/A N/A N/A —
[°C]:
Voltage drop [V] after 1h......ccccooveviiiieiiiiice e : 0.34 0.34 0.34 —
Calculated max. junction temperature Tjcac [°C] ....: 157.80 145.26 137.35 —
Tjcalc < Tjmax (test passed)? yes/NOo ........cccccveveennennn : yes yes yes P
Current flow (1.25 * ISC) [A] evvvvreviiiieiieiieeneee : 19.46 19.46 19.46 —
Bypass diode remain(s) functional (yes/no) ........... : yes yes yes P
Remarks: See Table 12 for the test details of bypass diode functionality test.
3 Diodes are considered as representative number. These diodes have to be selected as worst case. In case
that additional bypass diodes tests are performed the results shall be listed in an attachment.

TABLE 11.1: MQT 01 - Visual inspection after bypass diode thermal test P

Test Date [YYYY-MM-DD].....ccccceovevieriiieenieesiienns : 12020-07-27 for M1-13 —
2020-08-14 for M2-13
2020-08-27 for M3-13
2020-08-20 for M4-13

Sample # | Nature and position of initial findings — comments or attach photos —
M1-13 No major visual defects found P
M2-13 No major visual defects found P
M3-13 No major visual defects found P
M4-13 No major visual defects found P

Supplementary information: N/A

TABLE 11.2: MQT 15 - Wet leakage current test after bypass diode thermal test P

Test Date [YYYY-MM-DDJ .....cccocvveininnenninneennn, : |2020-07-27 for M1-13 —
2020-08-14 for M2-13
2020-08-27 for M3-13
2020-08-20 for M4-13

Test Voltage applied [V] ..o, : 18000/1500 —

Solution temperature [°C] ....ccccoevvivieeeiiiiieeeniieennn . 22,5 —

Size of module [M?] ..o . [2.54 for M1-13, M2-13 —
2.59 for M3-13, M4-13

Required Resistance [MQ]..........ccoceviiriiiiicieennnen. . |15.75 for M1-13, M2-13 —

15.44 for M3-13, M4-13
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Sample # Measured [MQ] Limit [MQ] Result
M1-13 463.8 15.75 P
M2-13 451.2 15.75 P
M3-13 409.8 15.44 P
M4-13 4476 15.44 =)

Supplementary information: Solution resistivity [Q-cm] 2811 for M1-13, 2896 for M2-13, 2816 for M3
2966 for M4-13

13,

TABLE 11.3: MQT 02 — Max. power determination after bypass diode thermal test — Optional N/A
Test Date [YYYY-MM-DD].....cccceeevvevvrennnns —

Module temperature [°Cl.......cccoveviivverennnnt —

Irradiance [W/M32) .......cccccoveeveeiicieeceeeees —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —

Supplementary information: N/A

TABLE 11.4: MQT 03 - Insulation test after bypass diode thermal test - Optional N/A
Test Date [YYYY-MM-DD]......cccccevvvveeenns : —

Test Voltage applied [V] .ccocevvceeeviieeeens : —

Size of module [M2].....ccccovcviiiiiee e, : —

Required Resistance [MQ]..........ccccevveene : —

Sample | Measured Required Dielectric breakdown Result

# -
MQ MQ Yes (description) No

Supplementary information: the maximum resistance measurement range is 5000MQ.

TABLE 12: MQT 18.2 - Bypass diode functionality test after bypass diode thermal test P

Test Date [YYYY-MM-DD] .........cccceeveenivenneenne: | 2020-07-27 for M1-13 —
2020-08-14 for M2-13
2020-08-27 for M3-13
2020-08-20 for M4-13

] Method A —

Ambient temperature [°C] .......cooviiininneld —

Current flow applied [A] ....cooveeveiiiiinenat —

Sample # VFEM VFMrated VFM = (N X VFMrated) + 10 % Result
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[ Yes [INo _

Supplementary information:
] Method B —

IV curve after shading Result
Diode 1 Turnon P
Diode 2 Turnon P
Diode 3 Turnon P
Supplementary information: N/A
TABLE 12.1: MQT 19.1 Fin: Final stabilization N/A

TABLE 12.2: MQT 06.1: Performance at STC before final stabilization

Test Date [YYYY-MM-DDJ ......ccccoevevivnveniinnnn: —

TestMethod ........cccccvevveeveveeeeseeeesseseeeeeeeeens. | L] Simulator [] Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —

Supplementary information:

TABLE 12.3: MQT 19.1 Final Stabilization procedure N/A

Light exposure method.............ccccceevveeveeees | O Simulator O Natural sunlight —

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

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

Sample # M13 Test Date (YYYY-MM-DD) start/end .......... :
Test cycle Ii?rtaegiggg Irradiance ter:l:grlzjaltelzj o Resistive Tﬁ;xe(x\clj)c?ft Pmax — Pmin) / | Stable
(KWh/m?) (W/m?) C) load cycle Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —

Supplementary information:

[] Other stabilization procedures

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

Test method description:

Supplementary information: See Annex 3 for verification of this alternative stabilization procedure
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TABLE 13: MQT 09 - Hot-spot endurance test P
Test Date [YYYY-MM-DD] start/end ...................... |2020-07-30 —
Sample # M1-13 —
Procedure of technology...........ccccceveeveveeenennnn s | [X] wafer-based technologies (WBT) MQT 09.1 —

] monolithically integrated (MLI) thin film

technologies MQT 09.2
Cell interconnection Circuit..........c..cccceceeveveeveeeeen:. | 1S XISP []PS —

X] Pulse Simulator —
Type of light SOUrce .........cccceveeeeveveeeenenenenenn.t. | XJ Steady state Simulator

[] Natural sunlight
Module temperature at thermal equilibrium [°C].: |53.3/53.8/53.5/52.8 —
TABLE 13.1: MQT 09 - Hot-spot endurance test for WBT P

LOW LOW LOW HIGH —
Selected hot-spot cells........cccccoceveiiieec e, :
/ / / /

Shading rate [96]........ccooveviieeeeiiee e : 15 10 15 18 —
Max. measured cell temperature in each cell [°C]: 165.3 188.2 174.4 148.6 —
Test duration of each shading [h] ......ccoceeevnneen. : 1 1 1 1 —
Irradiance during shading [W/m?] ............... ..... : 1000 1000 1000 1000 —
Test Date [YYYY-MM-DD] start/end ...................... |2020-08-28 —
Sample # M2-13 —
Procedure of technology........cc.c.cccccevevevevennennen.t. | [X] wafer-based technologies (WBT) MQT 09.1 —

] monolithically integrated (MLI) thin film

technologies MQT 09.2
Cell interconnection Circuit..........c..cccccoeeveveeeeeeees. | 1S XISP []PS —

X Pulse Simulator —
Type of light SOUrce .........cccceceveveeeveveeeeenennn.n.t. | X Steady state Simulator

[] Natural sunlight
Module temperature at thermal equilibrium [°C].: |53.6/54.2/53.8/53.1 —
TABLE 13.1: MQT 09 - Hot-spot endurance test for WBT P

LOW LOW LOW HIGH —
Selected hot-spot cells..........ccooeeviiiniiiiinn, :
/ / / /

Shading rate [%0]........ccevvereerierieriene e : 10 5 5 10 —
Max. measured cell temperature in each cell [°C]: 175.6 181.4 173.3 153.8 —
Test duration of each shading [h] .........ccccceeeee : 1 1 1 1 —
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Irradiance during shading [W/m?] .................... : 1000 1000 1000 1000 —
Test Date [YYYY-MM-DD] start/end ...................... |2020-08-29 —
Sample # M3-13 —
Procedure of technology...........ccccceveeveveeenennnns. | [X] wafer-based technologies (WBT) MQT 09.1 —

] monolithically integrated (MLI) thin film

technologies MQT 09.2
Cell interconnection Circuit..........c..ccccecveveveeeeeeees. | 1S XISP []PS —

X] Pulse Simulator —
Type of light SOUICE ........cccccveveeeeeeeeeeriesneeeeeent. | X] Steady state Simulator

[] Natural sunlight
Module temperature at thermal equilibrium [°C].: |53.5/53.3/53.2/52.8 —
TABLE 13.1: MQT 09 - Hot-spot endurance test for WBT P

LOW LOW LOW HIGH —
Selected hot-spot cells........cccccoceveiiieec e, :
/ / / /

Shading rate [96]........ccooveviieeeeiiee e : 10 15 10 15 —
Max. measured cell temperature in each cell [°C]: 163.2 197.1 152.4 143.9 —
Test duration of each shading [] .......ccoceevinenn. : 1 1 1 1 —
Irradiance during shading [W/m?] ............... ..... : 1260 1260 1260 1260 —
Test Date [YYYY-MM-DD] start/end ...................... |2020-08-30 —
Sample # M4-13 —
Procedure of technology...........ccccceveevevevenenn.n.. | [X] wafer-based technologies (WBT) MQT 09.1 —

] monolithically integrated (MLI) thin film

technologies MQT 09.2
Cell interconnection Circuit..........c..cccccoeeveveeeeeeees. | 1S XISP []PS —

X] Pulse Simulator —
Type of light SOUrce .........cccceeeveveeeveveeeeenennnn.s. | X Steady state Simulator

[] Natural sunlight
Module temperature at thermal equilibrium [°C].: |54.4/54.6/53.5/53.4 —
TABLE 13.1: MQT 09 - Hot-spot endurance test for WBT P

LOW LOW LOW HIGH —
Selected hot-spot cells...........ccocoiiiiiiniiiniiieee :
/ / / /

Shading rate [%0]......cccoceemeeeiiieneeiee e : 15 15 16 10 —
Max. measured cell temperature in each cell [°C]: 181.5 188.2 178.3 157.7 —
Test duration of each shading [h] .........ccccceeeee : 1 1 1 1 —
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Irradiance during shading [W/m?] ............... ..... : 1260 1260 1260 1260 —
TABLE 13.2: MQT 09 - Hot-spot endurance test for MLI N/A
Selected hot-spot cells.........ccccocvevieeicie e —
Number of cells shaded............cccoeiiiiiciind —
Max. measured cell temperature [°C] ..................: —
Test duration during shading [N] .....ccceevvviieviiennil —
Irradiance during shading [W/m?] ............... ... —
Supplementary information:
TABLE 13.3: MQT 01 - Visual inspection after hot-spot endurance test P
Test Date [YYYY-MM-DD].......ccceccvvvierieeriennnnenl | 2020-08-12 for M1-13 —
2020-08-31 for M2-13, M4-13
2020-09-08 for M3-13
Sample # [Nature and position of initial findings — comments or attach photos —
M1-13 No major visual defects found P
M2-13 No major visual defects found P
M3-13 No major visual defects found P
M4-13 No major visual defects found P
Supplementary information: N/A
TABLE 13.4: MQT 02 - Maximum power determination after hot-spot endurance test P
(single-side front)
Test Date [YYYY-MM-DD]........cccceeeeeveenieeneeneennes | 2020-08-12 for M1-13 —
2020-08-31 for M2-13, M4-13
2020-09-08 for M3-13
Module temperature [°C]......c.cccovvevvceeevicieeeiineens |25 —
Irradiance [W/m32) ........cccceeveeieeieecieceesieeieeeeennss. | 1000 —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —
M1-13 12.973 49.146 12.399 41.272 511.720 80.26 —
M2-13 12.957 49.473 12.321 41.631 512.934 80.02 —
M3-13 13.022 49.159 12.446 41.249 513.385 80.20 —
M4-13 12.922 49.306 12.365 41.307 510.739 80.16 —
Supplementary information: N/A
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TABLE 13.4: MQT 02 - Maximum power determination after hot-spot endurance test P
(single-side rear)
Test Date [YYYY-MM-DD]....cccceooeviiiiniinenieenieend 2020-09-08 for M3-13 —
2020-08-31 for M4-13
Module temperature [°Cl.....cccccvveveeeveeiiee e 25 —
Irradiance [W/M32) .......ccccooviieiecece e 1000 —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —
M3-13 8.540 48.248 8.058 41.085 331.063 80.35 —
M4-13 8.655 48.160 8.074 41.299 333.434 80.00 —
Supplementary information: N/A
TABLE 13.4: MQT 02 - Maximum power determination after hot-spot endurance test P
(Equivalent irradiance)
Test Date [YYYY-MM-DD].....ccccoeerriiiiiiiinieenieend 2020-09-08 for M3-13 —
2020-08-31 for M4-13
Module temperature [°Cl.......ccoccvvviriniinieneeeena 25 —
Irradiance [W/M?) ..ol 1100 —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —
M3-13 14.362 49.029 13.794 41.242 568.892 80.79 —
M4-13 14.182 49.409 13.591 41.31 561.459 80.12 —

Supplementary information: 1100W/m? equivalent irradiance is the effective value calculated when backside
irradiance is 135W/m2.

TABLE 13.5: MQT 03 - Insulation test after hot-spot endurance test P

Test Date [YYYY-MM-DD]

2020-08-12 for M1-13
2020-09-01 for M2-13, M4-13
2020-09-08 for M3-13

Test Voltage applied [V] ...

8000/1500

Size of module [m?] ...........

2.54 for M1-13, M2-13
2.59 for M3-13, M4-13

Required Resistance [MQ]

15.75 for M1-13, M2-13
15.44 for M3-13, M4-13

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

M1-13 >5000 15.75 No P

M2-13 >5000 15.75 No

M3-13 >5000 15.44 No P
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M4-13 >5000 15.44 No P
Supplementary information: the maximum resistance measurement range is 5000MQ.
TABLE 13.6: MQT 15 - Wet leakage current test after hot-spot endurance test P
Test Date [YYYY-MM-DD].........ccceevevveevceeneeneene. s | 2020-08-12 for M1-13 —
2020-09-01 for M2-13, M4-13
2020-09-08 for M3-13
Test Voltage applied [V] .....ccccevveeveenienieenieeneeenn. s | 1500 —
Solution temperature [°Cl......ccccoovvieerniieeeeninnen. : |22.5 for M1-13, —
22.6 for M2-13, M3-13, M4-13
Size of module [M2] ..., 2.54 for M1-13, M2-13 —
2.59 for M3-13, M4-13
Required Resistance [MQ]...........cccocvviiniininiinnn 15.75 for M1-13, M2-13 —
15.44 for M3-13, M4-13
Sample # Measured [MQ] Required [MQ] Result
M1-13 378.6 15.75 P
M2-13 498.3 15.75 P
M3-13 483.9 15.44 P
M4-13 501.6 15.44 P

2815 for M4-13

Supplementary information: Solution resistivity [Q-cm] 2729 for M1-13, 2815 for M2-13, 2817 for M3-13,

TABLE 13.7: MQT 18.2 - Bypass diode functionality test after Hot-spot endurance test P
Test Date [YYYY-MM-DD]......cccccesevemrrnrnnnnn: | 2020-08-12 for M1-13 —
2020-09-01 for M2-13, M4-13
2020-09-08 for M3-13
[ ] Method A —
Ambient temperature [°C] .....ccccovivriiiiennnnt —
Current flow applied [A] ..cccooveevieeiciee e —
Sample # VEM VFMrated VFM = (N X VFMrated) + 10 % Result
[]Yes [ No —
Supplementary information:
X Method B —
IV curve after shading Result
Diode 1 Turn on P
Diode 2 Turn on P
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Diode 3 Turnon P
Supplementary information: N/A
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TABLE 14: MQT 10 - UV preconditioning test P
Test Date (YYYY-MM-DD) start/end................  [2020-07-28 / 2020-08-02 for M3-x —

2020-08-06 / 2020-08-10 for M4-x

Module temperature [°C] ..eveeeviiiiiiinnennnn. . |6515 —

136.36 for M3-x —

UV irradiance (280-400nm) [W/m?] ............. : 166.67 for Md-x

Ratio of UV irradiance (280-320nm) (%) ........ ‘1767 _
UV dose (280-400nm) [KWH/ m?] ................ . |15 —
Module operation condition ........................... |[X] Short circuited [] Pmax —

Supplementary information: Light sources not emitting a significant portion of light in the visible spectrum
where the module exhibits a power equal to or larger than 20 % of its STC measured power.
UV preconditioning test was performed on front side of the module.

Test Date (YYYY-MM-DD) start/end..............: |2020-08-02 / 2020-08-07 for M3-x —
2020-08-10/ 2020-08-14 for M4-x
Module temperature [°C] ......cccovcvveeeriineeenne © | 655 —

136.37 for M3-x —

UV irradiance (280-400nm) [W/m?] ............. : 166.66 for Md-x

Ratio of UV irradiance (280-320nm) (%) ........ ' 17.73 for M3-x _
7.93 for M4-x

UV dose (280-400nm) [KWh/ m?] ................ ;|15 —

Module operation condition ........................... |[X] Short circuited [] Pmax —

Supplementary information: Light sources not emitting a significant portion of light in the visible spectrum
where the module exhibits a power equal to or larger than 20 % of its STC measured power.
UV preconditioning test was performed on back side of the module.

TABLE 14.1: MQT 01 - Visual inspection after UV preconditioning test P

Test Date [YYYY-MM-DD]..........ceeeeevveecveeenne.s | 2020-08-10 for M3-x —
2020-08-14 for M4-x

Sample# |Nature and position of initial findings — comments or attach photos —
M3-4 No major visual defects found P
M3-5 No major visual defects found P
M4-4 No major visual defects found P
M4-5 No major visual defects found P

Supplementary information: N/A
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TABLE 14.2: MQT 15 - Wet leakage current test after UV preconditioning test P
Test Date [YYYY-MM-DDJ.......cccccevveeneeriennene : |2020-08-11 for M3-x —
2020-08-14 for M4-x
Test Voltage applied [V] ...cccccevvevieeviieecieeeen, ;1500 —
Solution temperature [°Cl....ccccccceeevvvccivvnenneens [ 22.4 for M3-x —
22.5 for M4-x
Size of module [M?] ... ©[2.59 —
Sample # Measured [MQ] Required Resistance [MQ] Result
M3-4 473.9 15.44 P
M3-5 480.1 15.44 P
M4-4 487.2 15.44 P
M4-5 496.5 15.44 P
Supplementary information: Solution resistivity [Q-cm] 2939 for M3-x, 2817 for M4-x
TABLE 14.3: MQT 02 — Max. power determination after UV preconditioning test - Optional N/A
Test Date [YYYY-MM-DD]......ccoovvvrerrnrnrnnns -
Module temperature [°Cl.......cccceveenienienennnn! —
Irradiance [W/M2]......cooeeoeiinineeee e —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%0] Result
Supplementary information: N/A
TABLE 14.4: MQT 03 - Insulation test after UV preconditioning test - Optional N/A
Test Date [YYYY-MM-DD].....ccoccevvcvvveeiiiieeenns —
Test Voltage applied [V] ccoceeveeeevviiee e —
Size of module [MZ] ..., —
Required Resistance [MQ].........ccccovvvivevneennn —
Sample # Measured Dielectric breakdown Result
MQ] Yes (description) No

Supplementary information: the maximum resistance measurement range is
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TABLE 15: MQT 11 - Thermal cycling 50 test P
Test Date [YYYY-MM-DD] start/end ......... :12020-08-11 / 2020-08-21 for M3-x —
2020-08-15 / 2020-08-25 for M4-x
Total cycles (50).......ccccvvvverieririveerieennnnn.t [ 50 —
During the heat up cycle from 15 —
Applied current (A) ....cooeeeeeeecreenrnnnnns |40 °C 1080 °C
Other stages 0.05 —
Sample # Open circuits (yes/no) —
M3-4 No P
M3-5 No P
M4-4 No P
M4-5 No P
Supplementary information: N/A
TABLE 15.1: MQT 01 - Visual inspection after thermal cycling 50 test P
Test Date [YYYY-MM-DD]..........ccceceeveeneent | 2020-08-21 for M3-x —
2020-08-25 for M4-x
Sample # |Nature and position of initial findings — comments or attach photos —
M3-4 No major visual defects found P
M3-5 No major visual defects found P
M4-4 No major visual defects found P
M4-5 No major visual defects found P
Supplementary information: N/A
TABLE 15.2: MQT 15 - Wet leakage current test after thermal cycling 50 test P
Test Date [YYYY-MM-DD].....ccccoceviiinnnnnennnn. : |2020-08-21 for M3-x —
2020-08-25 for M4-x
Test Voltage applied [V] .....ccoveereninneciienene : [1500 —
Solution temperature [°C] ...........coceeveer | 22.4 fOor M3-X —
22.5 for M4-x
Size of module [M2] ... 2.59 —
Sample # Measured [MQ] Required Resistance [MQ] Result
M3-4 530.4 15.44 P
M3-5 498.3 15.44 P
M4-4 399.5 15.44 P
M4-5 459.4 15.44 P

TRF No. IEC61215D_SE



Page 69 of 125

Report No. 704061604115-44 part 1 of 2

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
Supplementary information: Solution resistivity [Q-cm] 2994 for M3-x, 2823 for M4-x
TABLE 15.3: MQT 03 — Max. power determination after thermal cycling 50 test - Optional N/A
Test Date [YYYY-MM-DDJ........cccccvvvenieniennnl —
Module temperature [°Cl........ccccevvererriennnnn’ —
Irradiance [W/M32) ........cccoeveiveieeiie e —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]
Supplementary information: N/A
TABLE 15.4: MQT 03 - Insulation test after thermal cycling 50 test - Optional N/A
Test Date [YYYY-MM-DD].....ccooceevvvvreeiinnnnn. : —
Test Voltage applied [V] «coccvevvceeeiieeeecien, : —
Size of module [M2] ..o, : —
Required Resistance [MQ].........ccccceevivevnnnnns : —
Sample Measured Dielectric breakdown Result
# [MQ] Yes (description) No
Supplementary information: the maximum resistance measurement range is
TABLE 16: MQT 12 - Humidity freeze 10 test P
Test Date [YYYY-MM-DD] start/end ...............: |2020-08-22 / 2020-09-01 for M3-x —
2020-08-26 / 2020-09-05 for M4-x
Total cycles (10) ..ccooeeeeeeiiiiii, . 110 —
Applied current (A) ... . 10.05 —
Sample # Open circuits (yes/no) —
M3-4 No P
M3-5 No P
M4-4 No P
M4-5 No P
Supplementary information: N/A
TABLE 16.1: MQT 01 - Visual inspection after humidity freeze 10 test P

Test Date [YYYY-MM-DDJ......cccccovvvvrinrinnnnnn’

2020-09-01 for M3-x

TRF No. IEC61215D_SE




Page 70 of 125

Report No. 704061604115-44 part 1 of 2

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
2020-09-05 for M4-x
Sample # Nature and position of initial findings — comments or attach photos —
M3-4 No major visual defects found P
M3-5 No major visual defects found P
M4-4 No major visual defects found P
M4-5 No major visual defects found P
Supplementary information: N/A
TABLE 16.2: MQT 15 - Wet leakage current test after humidity freeze 10 test P
Test Date [YYYY-MM-DD]..........cccceovevveneenee s | 2020-09-01 for M3-x —
2020-09-05 for M4-x
Test Voltage applied [V] .cccccoecvevevvcvevvcieeeen:. - (1500 —
Solution temperature [°C].............ccoeeeevel | 22.5 for M3-X —
22.6 for M4-x
Size of module [M?] .......cccocvviiiiiiiiiveee s [2.59 —
Required Resistance [MQ]...........cccocevvveneenes |15.44 —
Sample # Measured [MQ] Limit [MQ] Result
M3-4 513.2 15.44 P
M3-5 465.8 15.44 P
M4-4 421.7 15.44 P
M4-5 395.8 15.44 P

Supplementary information: Solution resistivity [Q-cm] 2823 for M3-x, 2815 for M4-x

TABLE 16.3: MQT 02 - Maximum power determination after humidity freeze 10 test -Optional | N/A

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

Module temperature [°Cl.......cccoveeeviiveeeiciieeennss

Irradiance [W/M32) .......ccccooeeieeiieceeeeeceeeee

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]
Supplementary information: N/A
TABLE 16.4: MQT 03 Insulation test after humidity freeze 10 test) -Optional N/A

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

Test Voltage applied [V] ..o
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Size of module [M?] .....cocoviiiiiiieeeceea —
Required Resistance [MQ].........ccccocvivinnnnn —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No

Supplementary information: the maximum resistance measurement range is

TABLE 17: MQT 14 - Robustness of terminations test N/A

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

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

Sample #

Supplementary information:

TABLE 17.2: MQT 01 - Visual inspection after retention of junction box on mounting N/A
surface

Test Date [YYYY-MM-DD].....ccooceevvvvreniiieeeennn, : —

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

Supplementary information: N/A

TABLE 17.3: MQT 15 - Wet leakage current test after retention of junction box on mounting N/A
surface

Test Date [YYYY-MM-DDJ.......cccccevveeneeneenenne : —

Test Voltage applied [V] ...cccooeeveninnenienee : —

Solution temperature [°Cl......ccccoevvieeerniienent —

Size of module [M?] .....cooviiiiiie, —

Required Resistance [MQ].........c.cccocvvirennen. : —
Sample # Measured [MQ] Limit [MQ] Result

Supplementary information: Solution resistivity [Q-cm]

TRF No. IEC61215D_SE




Page 72 of 125

Report No. 704061604115-44 part 1 of 2

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
TABLE 17.4: MQT 14.2 - Test of cord anchorage N/A
Sample # —
[] Junction boxes intended to be used with cables specified by the manufacturer —
Cable diameter, . Permissible _Measured RES
Tension Force, [N] : displacement,
[mm] displacement, [mm]
[mm]
Pull test 2mm
Cable diameter, Torque Force, . Measured angle | Result
Permissible angle [?] o
[mm] [Nm] ]
Torque test 45°
[] Junction boxes intended to be used with generic cables —
Anchorage . Permissible Measured Result
3 Test mandrel Tension : .
diameter range displacement displacement
[mm] Force, [N]
[mm] [mm] [mm]
Pull test Min 2mm
Anchorage Torque . Result
diameter range Test mandrel Forae Pzrnmizs[lgle Measur[i:]d angle
[mm] [mm] Nm] ’
Torque test | Max 45°
Supplementary information:
TABLE 17.5: MQT 01 - Visual inspection after retention of test of cord anchorage N/A
Test Date [YYYY-MM-DD]........ccocevevvvneennnns: —
Sample # Nature and position of initial findings — comments or attach photos —
Supplementary information:
TABLE 17.6: MQT 15 - Wet leakage current test after retention of test of cord anchorage N/A
Test Date [YYYY-MM-DD]........cccccccvverurrrnnnnnee. : —
Test Voltage applied [V] ....cccoovevieneineeneeenn : —
Solution temperature [°Cl......ccccceviiererniienennt —
Size of module [M?] .....cooviiiiiie, —
Sample # Measured [MQ] Required Resistance [MQ] Result

Supplementary information: Size of module [m?]
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TABLE 17.7: MQT 03 - Insulation test after test of cord anchorage N/A
Test Date [YYYY-MM-DDJ.........ccccoveennenne : —
Test Voltage applied [V] .....cccooeeveeneenene : —
Size of module [M?] ... : —
Required Resistance [MQ]...........cccccvene : —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No
Supplementary information: Size of module [m?2].
TABLE 18: MQT 11 - Thermal cycling 200 test P
Test Date [YYYY-MM-DD] start/end ...............: |2020-07-25 / 2020-08-25 for M1-x, M3-x —
2020-08-06 / 2020-09-05 for M2-x
2020-08-04 / 2020-09-04 for M4-x
Total cycles (200)..........ccceeeeiieiieeeeeeeeeeeeee | 200 —
During the heat up cycle from — [ 12.4 for M1-x, —
40 °C to 80 °C M2-x
Applied current (A) ......ccceeeeeeeeeeeeeeee e 15.0 for M3-x,
M4-x
Other stages 0.05 —
Sample # Open circuits (yes/no) —
M1-8 No P
M1-9 No P
M2-8 No P
M2-9 No P
M3-8 No P
M3-9 No P
M4-8 No P
M4-9 No P
Supplementary information: N/A
TABLE 18.1: MQT 01 - Visual inspection after thermal cycling 200 test P
Test Date [YYYY-MM-DD]...........ccceceevveneeet [ 2020-08-26 for M1-x, M3-x —

2020-09-04 for M2-x
2020-09-07 for M4-x

Sample # |Nature and position of initial findings — comments or attach photos —
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M1-8 No major visual defects found P
M1-9 No major visual defects found P
M2-8 No major visual defects found P
M2-9 No major visual defects found P
M3-8 No major visual defects found P
M3-9 No major visual defects found P
M4-8 No major visual defects found P
M4-9 No major visual defects found P
Supplementary information: N/A
TABLE 18.2: MQT 15 - Wet leakage current test after thermal cycling 200 test P
Test Date [YYYY-MM-DD].......cccccvvvirnirenneennent | 2020-08-26 for M1-x, M3-x —
2020-09-05 for M2-x
2020-09-07 for M4-x
Test Voltage applied [V] .cccccoccceeevieeevcieeevvieeenn | 1500 —
Solution temperature [°C]......cccccceeevinniiiieeneeeennnt | 22.3 for M1-x, M3-x, M4-x —
22.4 for M2-x
Size of module [M?] ..ot | 2.54 for M1-X, M2-X —
2.59 for M3-x, M4-x
Required Resistance [MQ]...........cccccevevevieencnenennl [ 15.75 for M1-x, M2-x —
15.44 for M3-x, M4-x
Sample # Measured [MQ] Limit [MQ] Result
M1-8 482.3 15.75 P
M1-9 495.1 15.75 P
M2-8 442.3 15.75 P
M2-9 451.9 15.75 P
M3-8 491.3 15.44 P
M3-9 486.7 15.44 =)
M4-8 462.3 15.44 P
M4-9 449.6 15.44 P

M4-x

Supplementary information: Solution resistivity [Q-cm] 2863 for M1-x, 2941 for M2-x, 2914 for M3-x, 2872 for

TABLE 19: MQT 13 - Damp heat 1000 test

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

vl | 2020-07-25 / 2020-09-04 for M1-x, M3-x

2020-07-25 / 2020-09-03 for M5-x
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Total hours (L000N) ......coccvvveeiiiiieiiieeeee : 11000 —
Sample # Open circuits (yes/no) —
M1-6 No P
M1-7 No P
M3-6 No P
M3-7 No P
M5-6-1 No P
M5-6-2 No P
M5-6-3 No P
Supplementary information: N/A
TABLE 19.1: MQT 01 - Visual inspection after damp heat 1000 test P
Test Date [YYYY-MM-DD].....ccccevvirinnrinnn’ 2020-09-04 for M1-x, M3-x —
2020-09-03 for M5-x
Sample # Nature and position of initial findings — comments or attach photos —
M1-6 No major visual defects found P
M1-7 No major visual defects found P
M3-6 No major visual defects found P
M3-7 No major visual defects found P
M5-6-1 No major visual defects found P
M5-6-2 No major visual defects found P
M5-6-3 No major visual defects found P
Supplementary information: N/A
TABLE 19.2: MQT 15 - Wet leakage current test after damp heat 1000 test P
Test Date [YYYY-MM-DD].......c..cccccecverevenrennnns | 2020-09-04 for M1-x, M3-x -
2020-09-03 for M5-x
Test Voltage applied [V].....cccccovvereiiienennn : 11500 —
Solution temperature [°Cl.......ccccovvieeeinineeenns : 122.3 for M1-x —
22.4 for M3-x
22.5 for M5-x
Size of module [M?].......ccccoviiviiiiieniieeennll | 2,54 for M1-x —
2.59 for M3-x
2.23 for M5-x
Required Resistance [MQ)]...........ccccccevcvrennens [ 15.75 for M1-x —
15.44 for M3-x
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|17.94 for M5-x
Sample # Measured [MQ] Limit [MQ] Result
M1-6 452.9 15.75 P
M1-7 447.2 15.75 P
M3-6 462.8 15.75 P
M3-7 449.1 15.75 P
M5-6-1 398.5 17.95 P
M5-6-2 459.2 17.95 P
M5-6-3 399.3 17.95 P
Supplementary information: Solution resistivity [Q-cm] 2973 for M1-x, 2849 for M3-x, 2801 for M5-x
TABLE 19.3: MQT 02 - Maximum power determination after damp heat 1000 test - Optional N/A
Test Date [YYYY-MM-DD].......ccovvvrrrrrrrrnnnns -
Module temperature [°Cl.......cccccvvvererrinnnnnn’ —
Irradiance [W/M32) ........cccoveieeieeiie e —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Supplementary information: N/A
TABLE 19.4: MQT 03 - Insulation test after damp heat 1000 test - Optional N/A
Test Date [YYYY-MM-DD].....ccocccevevvvreiiiiinnnnnns : —
Test Voltage applied [V] ccccceeveeeevicieeeiiieeees : —
Size of module [M2] ..o, —
Sample # Measured Required Dielectric breakdown Result
Resistance
[MQ] [MQ] Yes (description) No
Supplementary information: the maximum resistance measurement range is
TABLE 19.5: MQT 16 Static mechanical load test P
Sample # : M1-6 —
Design load(front side/ back side)................. 1600/1600 —
Safety factors ..o 15 —
Test Date [YYYY-MM-DD] ......ccccovverrrrerrnnnen. 2020-09-11 —
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Mounting method ...........cccccoviiiiiiiiiiie e, by 4 clamps on long side frame —
Load applied t0.......cceeerriieiiiiiiieee e front side back side —
Mechanical load [Pa].........ccccocvvveiiiiiiiininen. 2400 2400 —
First cycle time (start/end).........cccocvveeennnnen. 09:06 / 10:06 10:09/11:09 =
Intermittent open-circuit (yes/no)................... No No P
Second cycle time (start/end)..........ccccceeeennnn. 11:16/12:16 12:21/13:21 —
Intermittent open-circuit (yes/no).................. No No P
Third cycle time (start/end)...........cccccceeeeeenns 13:26/14:26 14:29/15:29 —
Intermittent open-circuit (yes/no)................... No No P
Supplementary information:
= T
T g
l_'\ _T\vlodule length LT_‘\ _‘
Mounting by clamps (S=1/4L+50)

Sample # : M1-6 —
Design load(front side/ back side)................. 3600/1600 —
Safety factors ..........cccoooo 15 —
Test Date [YYYY-MM-DD].....ccccceviiiierniiennnn 2020-09-16 —
Mounting method ............ccccceiiiiiiiens by 4 clamps on long side frame —
Load applied t0.......ccceeevriiiieiiiiieeee e front side back side —
Mechanical load [Pa].........ccccoveveiiiiiinininnn. 5400 2400 —
First cycle time (start/end).........ccccoevveeennnnen. 09:12/10:12 10:14/11:14 =
Intermittent open-circuit (yes/no)................... No No P
Second cycle time (start/end)..........ccccceeeennn. 11:19/12:19 12:24/13:24 =
Intermittent open-circuit (yes/no)................... No No P
Third cycle time (start/end)..........ccccceeveeenee 13:29/14:29 14:35/15:35 =
Intermittent open-circuit (yes/no)................... No No P
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Supplementary information:

= | e |
o « " 0

o

; L_l:‘_l T_" g \n
l—' ™ Module length T_ _‘

L
Mounting by clamps (S=1/4L+50)

Sample # :

M3-6

Design load(front side/ back side).................

1600/1600

Safety factors ........cooceeeviiiieie e,

15

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

2020-09-15

Mounting method ...........ccccceiiiiiiiiiiiiiccin,

by 4 clamps on long side frame

Load applied tO.......cccceeeeiiiiii e

front side back side

Mechanical load [Pa]......cccccoeeeiiicicininnnnnn,

2400 2400

First cycle time (start/end)...........ccccccvvvnnnnnnes

09:06 / 10:06 10:09/11:09

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

No No

Second cycle time (start/end).......................

11:6/12:16 12:21/13:21

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

No No

Third cycle time (start/end)........cccccevvveeeeeee..

13:26/ 14:26 14:29 / 15:29

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

No No

Supplementary information:

r— | mm—m
0 « " 0

j sz;l | S |
l_‘ _‘Module length T_ _I

d
L
Mounting by clamps (S=1/4L+50)

Sample # :

M3-6

Design load(front side/ back side).................

3600/1600
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Safety factors ........occeeeviiieeeiiee e, 15 —
Test Date [YYYY-MM-DD].....cccccevvervieniiennnn 2020-09-16 =
Mounting method ............cocccoviiiieiniiineeee, by 4 clamps on long side frame —
Load applied t0.......cccvveviieiiiiiiee e front side back side —
Mechanical load [Pa]...........cccccvvveeereeeeiiinnns 5400 2400 —
First cycle time (start/end).........cccccceevinnnnee. 09:07 / 10:07 10:09/11:09 —
Intermittent open-circuit (yes/no)................... No No P
Second cycle time (start/end).........ccc.ccceueee 11:14/12:14 12:20/13:20 —
Intermittent open-circuit (yes/no)................... No No P
Third cycle time (start/end)........ccccccvvvveeeeen.n. 13:29/14:29 14:33/15:33 =
Intermittent open-circuit (yes/no)................... No No P

Supplementary information:

'— | mm—m |
] « " 0

o

; Ljr_l ‘_" . | \ﬂ
l_’ _‘Module length T_ _I

L
Mounting by clamps (S=1/4L+50)
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Sample # : M5-6-1 =
Design load(front side/ back side)................. 1600/1600 =
Safety factors .......ccoccveeiiiiiie e 15 —
Test Date [YYYY-MM-DD].......ccccocvvvrrernnnnnnn 2020-09-12 —
Mounting method ........cccceevviviiiieeee e, by 4 inner mounting holes on long side frame —
Load applied t0......ccccvveeeeeeiiieee e front side back side —
Mechanical load [Pa].........ccccccvvvvveeeeeniinnnee, 2400 2400 —
First cycle time (start/end).........c.cccccceevnnnnee. 09:06 / 10:06 10:09/11:09 —
Intermittent open-circuit (yes/no)................... No No P
Second cycle time (start/end)....................... 11:16/12:16 12:21/13:21 =
Intermittent open-circuit (yes/no)................... No No P
Third cycle time (start/end).......ccccccevvvveeeeennn. 13:26/ 14:26 14:29/15:29 =
Intermittent open-circuit (yes/no)................... No No P
Supplementary information:

o o o o

= S s 5

Mounting by inner four holes

Sample #: M5-6-2 =
Design load(front side/ back side)................. 3600/1600 —
Safety factors ... 15 —
Test Date [YYYY-MM-DD] ......ccccovvrrerrerrnnnenn. 2020-09-12 —
Mounting method .........ccccoviiiiiiiiiiieeie by 4 clamps on long side frame —
Load applied t0......cc.uveeeeiieiiiiee e front side back side —
Mechanical load [Pa].........ccoecuvviiiiiieiiiiinnee. 5400 2400 —
First cycle time (start/end)...........ccccceernnnnee 09:08 /10:08 10:11/11:11 =
Intermittent open-circuit (yes/no)................... No No P
Second cycle time (start/end)...........ccccceeenn. 11:20/12:20 12:40/13:40 =
Intermittent open-circuit (yes/no)................... No No P
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Third cycle time (start/end)..........ccccocvveennnne 13:55/ 14:55 14:58 / 15:58 =
Intermittent open-circuit (yes/no)................... No No P
Supplementary information:

- ==

. L “_I I_" - | .

:‘ —T‘M i g

odule length L
Mounting by clamps (S=1/4L+50)

Sample # : M5-6-3 —
Design load(front side/ back side)................. 3600/1600 —
Safety factors ..........cccoo 15 —
Test Date [YYYY-MM-DD]......ccccevviererriennne 2020-09-14 —
Mounting method ...........ccccooiiiiiiiiiiiiiiin, by 8 mounting holes on long side frame —
Load applied tO.......cccceeeiiieii e front side back side —
Mechanical load [Pa]......cccccoeeeiiiiiciiiinnnnns 5400 2400 —
First cycle time (start/end)...........ccccccvvvvnnnnne 09:07 / 10:07 10:10/11:10 =
Intermittent open-circuit (yes/no)................... No No P
Second cycle time (start/end)....................... 11:17/12:17 12:23/13:23 =
Intermittent open-circuit (yes/no)................... No No P
Third cycle time (start/end)...........cccooeveeenee 13:32/14:32 14:43/ 15:43 =
Intermittent open-circuit (yes/no)................... No No P

Supplementary information: N/A
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TABLE 19.6: MQT 01 — Visual inspection after static mechanical load test P
Test Date [YYYY-MM-DD].......cccecvevvrennnel. [ 2020-09-16 for M1-6 —
2020-09-18 for M3-6
2020-09-14 for M5-6-1, M5-6-2, M5-6-3
Sample # |Nature and position of initial findings — comments or attach photos —
M1-6 No major visual defects found P
M3-6 No major visual defects found P
M5-6-1 No major visual defects found P
M5-6-2 No major visual defects found P
M5-6-3 No major visual defects found P
Supplementary information: N/A
TABLE 19.7: MQT 15 - Wet leakage current test after static mechanical load test P
Test Date [YYYY-MM-DD]........c.cceevvvrenneenn...] 2020-09-16 for M1-6 —
2020-09-18 for M3-6
2020-09-14 for M5-6-1, M5-6-2, M5-6-3
Test Voltage applied [V]..ccccvvvvvvvvvieiiieeeeee, 11500 —
Solution temperature [°C]...........cceeeeeeeeeeenn. 122.5 for M1-6 —
22.4 for M3-6, M5-6-1, M5-6-2, M5-6-3
Size of module [M?] ......cccevieviiiicneceene 1 2.54 for M1-6, —
2.59 for M3-6
2.23 for M5-6-1, M5-6-2, M5-6-3
Required Resistance [MQ]..................cuee....] 15.75 for M1-6 —
15.44 for M3-6
17.94 for M5-6-1, M5-6-2, M5-6-3
Sample Measured [MQ] Limit [MQ] Result
#
M1-6 473.6 15.75 P
M3-6 474.5 15.44 P
M5-6-1 466.5 17.94 P
M5-6-2 488.1 17.94 P
M5-6-3 432.9 17.94 P
Supplementary information: Solution resistivity [Q-cm] 2875 for M1-6, 2962 for M3-6, 2813 for M5-6-1, M5-6-
2, M5-6-3
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TABLE 19.8: MQT 17 - Hail impact test N/A
Test Date [YYYY-MM-DD].......cccccvrvenen. : —
Sample # —
1 2 3 4 5 6
Ice ball size [MM] ..ooevveeiiiiiiiieeeeenn —
7 8 9 10 11
1 2 3 4 5 6
Ice ball weight [g].......coooeveveiieil —
7 8 9 10 11
1 2 3 4 5 6
Ice ball velocity [M/S].........uvvveveviieninninnnns —
7 8 9 10 11
Number of impact locations....................: —
Supplementary information: (impact location descriptions)
| 4 Mounting points |
8 l 9 and10
11
-ﬁ I 1 W ]
I |8 | | I
| 1§ | -
1 I N I I
| . | N
1 & 1 N 1 | —
— 1 1 % 1 &% 1 _—
1| N &N & N R | I
] 1 R 1 | -
1 1 ] I D D DN B S
I | — 1 = i R N |
| 1§ 1 1 N |
[ 1 1 N 1T ¥ § ]
I & =& _§F §F =w |
— — - I —
] — I I
I || [ | .
— —| — * —
yad Y n . ] ]
\ \ /
7 \ \ / Il
S5and 6 Jand 4 2
TABLE 19.9: MQT 01 - Visual inspection after hail impact test N/A

Test Date [YYYY-MM-DD]....................
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Sample # |Nature and position of initial findings — comments or attach photos —

Supplementary information: N/A

TABLE 19.10: MQT 15 - Wet leakage current test after hail impact test N/A

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

Test Voltage applied [V] ..ccocovvveeeiiiinnnnnnn —

Solution temperature [°Cl........ccccvvvveeeen —

Size of module [M2] ......cocviveiicieieees : —

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

Supplementary information: Solution resistivity [Q-cm]

TABLE 20: MQT 19.1 Fin: Final stabilization N/A
TABLE 20.1: MQT 06.1: Performance at STC before final stabilization
Test Date [YYYY-MM-DD].....ccccccevcvveeenne : —
Test method .......cccoeveveveceeeeeeeeeee . | O Simulator [] Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result

Supplementary information:

TABLE 20.2: MQT 19.1 Final Stabilization procedure N/A

Light exposure method: [ Simulator ] Natural sunlight

Stabilization criterion x per IEC 61215-1-x:

Abbreviation: Regarding light source “S” for Solar simulator and “N” for Natural sunlight
Sample # Test Date (YYYY-MM-DD) start/end..:
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Test cycle :?rtae(?izitgg Irrda;\c/j/i%r;;:e term;)grglltelzjre Relzi:(tjive Tﬁgxe(\:clj)ci‘t P;:‘e; P?(;/“O))/ (22;),\'%)
(kWh/m2) (°C) cycle 9
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end
Testoyole | itadiaion | "4ANCE | mperare | ROSSIVE | G | Prac—Pon) | s
(KWh/m2) (°C) cycle 9
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end
Test cycle Ii?rtaetéyi;itgg Irr({a/\(/j/i;r;;:e ten':A:grL:t?Jre Relzi;tjive I:r;neaxe(\r:\c/j);t PF';“::;; P'&g/';))/ (22?,\'%)
(KWh/m2) (°C) cycle 9
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end..:
Test cycle :P::gg}gg Irradiar;ce terrl\:lsgrtzjiltire Resistive Tﬁgxe(\r?(/j)(;t Pmax — Pmin) / | Stable
(KWh/m?) (W/m?) C) load cycle Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end
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Test cycle :?rtaec?ig;itgg Irrda;\c/i/i;r;():e terw:grgtire Relzizéive Tﬁgxe(\n/\c/i)(;t P;:‘e; P?(;/“O))/ (22;),\'%)
(kWh/m2) (°C) cycle 9
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end.....:
Test cycle :?r'[:c%ggg Irrda/\(lj/i;r;;:e tenlzﬂp?grlélltire Reks)i;tjive Tﬁgxe(\r?clj);t P;;:‘e; P?;/"O))/ (22?,\'%)
(KWh/m2) (°C) cycle 9
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end
Test cycle Ii?rtaetéyi;itgg Irr({a/\(lj/i;r;;:e tenﬁﬂsgrzllteure Reks)i;tjive I:r;neaxe(\r?clj)ci‘t PF';“::;; P?oi/';))/ (22?,\'%)
(KWh/m2) (°C) cycle 9
Initial — — — — — —
1
2
3
4 — —
Supplementary information:
] Other stabilization procedures
Sample# |Test Date (YYYY-MM-DD) start/end
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Test method description:

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

TABLE 20.3: MQT 06.1: Final Performance at STC (single-side front) P

Test Date [YYYY-MM-DDJ........cccceeennenne . | Different date —

Test Method ........cccveveveveeeceeeeeee e X Simulator [] Natural sunlight —

Sample vmp Pmax [W] Power Result

" Isc [A] | Voc [V] | Imp [A] v Pmax [W] [ FF [%] (Lab Degradation
_GateNo.1) [%0]

M1-10 |12.882 | 49.359 | 12.380 | 41.385 | 512.361 80.58 511.573 0.154 P
M1-13 | 12.830 | 49.331 | 12.325 | 41.347 | 509.599 80.52 511.666 -0.404 P
M1-8 |12.779 | 49.328 | 12.263 | 41.426 | 508.002 80.59 510.372 -0.464 P
M1-9 | 13.000 | 49.255| 12.438 | 41.240 | 512.931 80.11 512.651 0.055 P
M1-6 |12.813|49.318| 12.358 | 41.302 | 510.411 80.77 512.345 -0.378 P
M1-7 | 12.987 | 49.061 | 12.440 | 41.261 | 513.302 80.55 511.932 0.268 P
M2-10 | 12.827 | 49.339 | 12.347 | 41.438 | 511.643 80.84 511.971 -0.064 P
M2-13 | 12.819 | 49.318 | 12.320 | 41.440 | 510.562 80.76 512.402 -0.359 P
M2-8 | 12.832 | 49.313 | 12.336 | 41.427 | 511.034 80.76 513.324 -0.446 P
M2-9 | 12.938 | 49.016 | 12.423 | 41.347 | 513.664 81.00 513.795 -0.025 P
M3-10 | 12.967 | 49.316 | 12.464 | 41.267 | 514.351 80.43 513.877 0.092 P
M3-13 | 12.881 | 49.322 | 12.383 | 41.271 | 511.068 80.45 511.973 -0.177 P
M3-4 | 12.697 | 49.308 | 12.231 | 41.259 | 504.656 80.61 510.902 -1.223 P
M3-5 | 12.799 | 49.292 | 12.255 | 41.292 | 506.048 80.21 512.224 -1.206 P
M3-8 | 12.854 | 49.317 | 12.399 | 41.299 | 512.067 80.78 514.800 -0.531 P
M3-9 | 12.898 | 49.228 | 12.323 | 41.207 | 507.791 79.97 514.511 -1.306 P
M3-6 | 12.905 | 49.393 | 12.407 | 41.429 | 514.024 80.64 515.548 -0.296 P
M3-7 | 13.013 | 49.164 | 12.519 | 41.298 | 516.998 80.81 515.717 0.248 P
M4-10 | 12.989 | 49.417 | 12.503 | 41.315 | 516.581 80.48 515.886 0.135 P
M4-13 | 12.783 | 49.411 | 12.328 | 41.328 | 509.499 80.66 510.598 -0.215 P
M4-4 | 12.729 | 49.403 | 12.261 | 41.312 | 506.520 80.55 507.180 -0.130 P
M4-5 | 12.911 | 48.910 | 12.339 | 41.087 | 506.985 80.28 508.416 -0.281 P
M4-8 | 12.672 | 49.412 | 12.222 | 41.359 | 505.480 80.73 509.396 -0.769 P
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M4-9 | 12.952 | 49.267 | 12.370 | 41.193 | 509.558 79.86 509.730 -0.034 P
M5-10 | 11.300 | 49.015 | 10.857 | 40.863 | 443.650 80.10 442.223 0.323 P
M5-6-1 | 11.221 | 49.030 | 10.757 | 40.557 | 436.282 79.30 441.279 -1.132 P
M5-6-2 | 11.162 | 48.996 | 10.767 | 40.489 | 435.960 79.71 443.068 -1.604 P
M5-6-3 | 11.192 | 49.018 | 10.745 | 40.841 | 438.839 79.99 440.516 -0.381 P

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

TABLE 20.3: MQT 06.1: Final Performance at STC (single-side rear) P
Test Date [YYYY-MM-DD]........cccccovvernenne . | Different date —
Test Method .......ccceeveveeeeeeeeeeee e X Simulator [] Natural sunlight —
Sample Vimp Pmax [W] Power. Result
# Isc [A] | Voc [V] | Imp [A] V] Pmax W] [ FF [%] (Lab Degradation
_GateNo.1) [%0]
M3-10 | 8.620 |47.935| 8.029 | 41.091 | 329.940 79.85 329.689 0.076 —
M3-13 | 8.606 | 47.884 | 8.018 | 41.052 | 329.143 79.88 329.959 -0.247 —
M3-4 | 8.436 |47.883 | 7.853 |41.066 | 322.485 79.83 325.298 -0.865 —
M3-5 | 8.435 |48.013| 7.825 |41.261 | 322.853 79.72 325.630 -0.853 —
M3-8 8.509 | 47.917 | 7.914 | 41.087 | 325.157 79.75 328.714 -1.082 —
M3-9 8.499 | 48.094 | 7.899 | 41.187 | 325.339 79.59 328.561 -0.980 —
M3-6 8.462 | 47.961 | 8.007 | 41.121 | 329.267 81.13 332.522 -0.979 —
M3-7 8.482 | 48.205 | 8.067 | 41.231 | 332.625 81.35 332.004 0.187 —
M4-10 | 8.595 | 48.118 | 8.142 | 41.084 | 334.511 80.88 334.604 -0.028 —
M4-13 | 8.552 | 48.055 | 8.095 | 41.047 | 332.286 80.85 333.598 -0.393 —
M4-4 8.288 | 48.038 | 7.837 | 41.049 | 321.701 80.80 325.527 -1.175 —
M4-5 | 8.436 | 47.799 | 7.942 |40.998 | 325.619 80.75 325.699 -0.025 —
M4-8 8.376 | 48.023 | 7.920 | 41.041 | 325.044 80.81 322.974 0.641 —
M4-9 8.268 | 47.998 | 7.921 | 40.946 | 324.322 81.73 326.643 -0.710 —

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

TABLE 20.3: MQT 06.1: Final Performance at STC (Equivalent irradiance) P
Test Date [YYYY-MM-DD].....ccccooovvernene . | Different date —

TRF No. IEC61215D_SE



Page 89 of 125 Report No. 704061604115-44 part 1 of 2

IEC 61215-2

Clause Requirement + Test Result - Remark Verdict

Test Method.......ccccveveveveveeeeeece X Simulator ] Natural sunlight —

Sample Vmp Pmax [W] Power Result

" Isc [A] | Voc [V] | Imp [A] v Pmax [W] [ FF [%] (Lab Degradation
_GateNo.1) [%0]

M3-10 | 14.263 | 49.320 | 13.774 | 41.230 | 567.899 80.73 566.726 0.207 P
M3-13 | 14.272 | 49.328 | 13.707 | 41.227 | 565.093 80.27 567.313 -0.391 P
M3-4 | 14.019 | 49.321 | 13.457 | 41.252 | 555.122 80.29 562.845 -1.372 P
M3-5 | 14.146 | 49.402 | 13.576 | 41.241 | 559.880 80.11 567.677 -1.374 P
M3-8 | 14.105 | 49.328 | 13.591 | 41.216 | 560.185 80.51 566.526 -1.119 P
M3-9 | 14.251 | 49.422 | 13.662 | 41.163 | 562.359 79.85 567.405 -0.889 P
M3-6 |14.173 | 49.435 | 13.643 | 41.436 | 565.326 80.69 570.074 -0.833 P
M3-7 | 14.306 | 49.505 | 13.770 | 41.389 | 569.919 80.47 569.376 0.095 P
M4-10 | 14.272 | 49.424 | 13.741 | 41.355 | 568.237 80.56 570.163 -0.338 P
M4-13 | 14.071 | 49.420 | 13.570 | 41.318 | 560.693 80.63 561.640 -0.169 P
M4-4 | 14.002 | 49.422 | 13.485 | 41.350 | 557.609 80.58 558.369 -0.136 P
M4-5 | 14.051 | 49.239 | 13.530 | 41.196 | 557.373 80.56 558.971 -0.286 P
M4-8 | 13.958 | 49.421 | 13.479 | 41.299 | 556.683 80.70 561.100 -0.787 P
M4-9 | 14.213 | 49.334 | 13.644 | 41.122 | 561.078 80.02 561.421 -0.061 P

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

TABLE 21: MQT 03 fin: Final Insulation test P
Test Date [YYYY-MM-DD].......cccceveennenne : Different date —
Test Voltage applied [V] ccccoeovceeeviiieeens : 8000/1500 —
Size of module [MmZ]......c.cooveiiieee, : 2.54 for M1-x, M2-x —
2.59 for M3-x, M4-x
2.23 for M5-x
Sample # Required Measured Dielectric breakdown Result
MQ MQ Yes (description) No
M1-10 15.75 >5000 No P
M1-13 15.75 >5000 No P
M1-8 15.75 >5000 No P
M1-9 15.75 >5000 No P
M1-6 15.75 >5000 No P
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M1-7 15.75 >5000 No P
M2-10 15.75 >5000 No P
M2-13 15.75 >5000 No P
M2-8 15.75 >5000 No P
M2-9 15.75 >5000 No P
M3-10 15.44 >5000 No P
M3-13 15.44 >5000 No P
M3-4 15.44 >5000 No P
M3-5 15.44 >5000 No P
M3-8 15.44 >5000 No P
M3-9 15.44 >5000 No P
M3-6 15.44 >5000 No P
M3-7 15.44 >5000 No P
M4-10 15.44 >5000 No P
M4-13 15.44 >5000 No P
M4-4 15.44 >5000 No P
M4-5 15.44 >5000 No P
M4-8 15.44 >5000 No P
M4-9 15.44 >5000 No P
M5-10 17.94 >5000 No P
M5-6-1 17.94 >5000 No P
M5-6-2 17.94 >5000 No P
M5-6-3 17.94 >5000 No P
Supplementary information: the maximum resistance measurement range is 5000MQ.
TABLE 22: MQT 15 fin: Final Wet leakage current test P
Test Date [YYYY-MM-DDJ .......ccccverriieeenninnenn. : Different date —
Test Voltage applied [V]....ccccooviieiiiiiiiiiinen, : 1500 —
Solution temperature [°Cl.......cccovveveiiiienennnnn : 22+2 —
Size of module [M?] ..o : 2.54 for M1-x, M2-x —
2.59 for M3-x, M4-x
2.23 for M5-x
Required Resistance [MQ].........ccccocovvenininnnn : 15.75 for M1-x, M2-x —
15.44 for M3-x, M4-x
17.94 for M5-x
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Sample # Measured [MQ] Limit [MQ] Result
M1-10 468.1 15.75 P
M1-13 378.6 15.75 P
M1-8 482.3 15.75 P
M1-9 495.1 15.75 P
M1-6 473.6 15.75 P
M1-7 447.2 15.75 P
M2-10 457.9 15.75 P
M2-13 498.3 15.75 P
M2-8 442.3 15.75 P
M2-9 451.9 15.75 P
M3-10 462.9 15.44 P
M3-13 483.9 15.44 P
M3-4 513.2 15.44 P
M3-5 465.8 15.44 P
M3-8 491.3 15.44 P
M3-9 486.7 15.44 P
M3-6 474.5 15.44 P
M3-7 462.8 15.44 P
M4-10 443.7 15.44 P
M4-13 501.6 15.44 P
M4-4 421.7 15.44 P
M4-5 395.8 15.44 P
M4-8 462.3 15.44 P
M4-9 449.6 15.44 P
M5-10 438.6 17.94 P
M5-6-1 466.5 17.94 P
M5-6-2 488.1 17.94 P
M5-6-3 432.9 17.94 P
Supplementary information: Solution resistivity <3500 [Q-cm].
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Annex 1-1: Product Description Sheet (Manufacturers and type references)

Al.l MODULE TYPE/S
a) JAM72S30-xxx/MR, xxx= 510 to 550 in step of 5
b) JAM66S30-xxx/MR, xxx= 470 to 505 in step of 5
¢) JAM60S30-xxx/MR, xxx= 435 to 460 in step of 5
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ..................: |&) 2267x1122x35 or 2279x1134x35
b) 2094x1134x35
) 1909x1134x35
WEIGNES ... enenenneeenn | 8) 28.5 01 28.6 £3% Kg
b) 26.3 +3% Kg
) 24.0 £3% Kg
Front/Rear cover bonding classification ...............: |[X] rigid/flexible
[ rigid/rigid
L] flexible/flexible
Al1.3 SOLAR CELL
Cell type reference ........c.c.cccoceevevevcvcvcveeenenennnnn . | JA Solar Technology Yangzhou Co.,
Ltd.
Cell type: JACMDBP-B, P type mono
crystalline silicon, 11 busbars
Cell type: JACMEBP-B, P type mono
crystalline silicon, 11 busbars
Cell dimensions L x W x T (£ %) [mm] ................ : |180+1.5 x 90+1.5 x 0.18+0.018
182+1.5 x 91+1.5 x 0.18+0.018
Cell thickness [UM] ....oeeeeiiiiiiiiieee e : 1180+ 18
Cell area [CM2] ....ccveveeeeeeeeieeeeeeeeeeeeeeee e : |161.195
165.075
Al4 IDENTIFICATION OF MATERIALS
FIONE COVET...erveveeeeeseeeereeereesceseesresscenenneennnnn .| C@INONG (Hefei) Photovoltaic Co., Ltd.
Type: Coating tempered glass
Thickness: 3.2 mm
REAI COVET ......vveveeceeeeerrssesesenenenenenenenenennnnnnnn .| CYDIId TEChNOlOGY INC.
Type: Cynagard 205A(R),
Layers: PVDF /PET/Fluoridecoating
Thickness: 22.5um/ (275~300)um/ 4um,
total 0.315 ~0.340mm
Encapsulation material front side .........................: |Hangzhou First Applied Material Co.,
Ltd.
Type: F406P, material: EVA, thickness:
0.6+0.05 mm
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Encapsulation material back side............c.cccc.......

Hangzhou First Applied Material Co.,
Ltd.

Type: F806S, material: EVA, thickness:
0.6+£0.05 mm

Frame PartsS .......coeeviiiiiiieiiiin e

Zhaoging Asia Aluminum Factory Co.,
Ltd.

Anodized aluminum alloy, 6005-T6,
silvery colour, assembled by key corners

MOUNEING PAITS ....eeeiiiiiieiiiiee e

N/A

Adhesive for frame

Shanghai Huitian New Material Co., Ltd.
Type: HT906Z, Rated V-0 at min. 3.0 mm
thick, RTI=105, CTI=0

UL certified, No. E248611

Edge sealing ......ccccooeiiii e

N/A

INternal WiriNg .....ccooeeeeeeeeeiececc e

N/A

Cell CONNECION.....ciieeeiiiie e

TaiCang JuRen PV Material Co., Ltd
Cross section: ¢0.30 + 0.02 mm thick,
round wire ribbon,

Material: Base Cu (299.97%), coating:
63%Sn/37%Pb

SHNG CONNECTON ..o

TaiCang JuRen PV Material Co., Ltd
Cross section: 0.4 x 6 & 0.4 x 4 mm,
Material: Base Cu (299.97%),

Coating Sn63%Pb37%, coating thickness
0.025 mm per side

Soldering material..........cocoeeeiiiiiiiine e

Sn63%Pb37%

FIUXING A0ENT .....eeiiiiiiiieiiie e

Shenzhen Vital New Material Co., Ltd.
Type: WTO-PV105A, no clean halogen
free liquid flux.

JUNCHON DOX.uuiiiiiiiiiie e

Shanghai JA Solar Technology Co.,
Ltd.

Type: PVJB-JA-004, DC 1500 V, 15A, IP
68(1m, 1h), -40 °C to 85 °C,

TUV SUD certified, No. B 0720920287
Rev.03

Shanghai JA Solar technology co.,
Ltd.

Type: H1Z2Z2-K 1x4mm?, 1500V DC,
-40 °C to 90 °C,

TOV SUD certified, No. B 072092 0283
Rev. 02

(070 ] o] g1=To1 (o] SRS

QC Solar (Suzhou) Corporation

Type: QC 4.10-35, DC 1500V, 41A, IP
68(1m, 1h), -40 °C to 85 °C

TUV Rheinland certified, No. R 50353779

Bypass diode ........cocvviiiiiiiiieiiiiee e

Panjit International Inc.

Type: SB3045DY, Schottky,

Max. peak reverse voltage 45 V,
Max. average forward current 30 A,
Max. junction temperature 200 °C.
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Potting material...........ccooiiieiiiii

Shanghai Huitian New Material Co., Ltd.
Type: 5299W-S, Rated V-0 at min. 3.0
mm thick, RTI=105, CTI=0

UL certified, No. E248611

Adhesive for junction boX ........ccccciiiiiiiin

Shanghai Huitian New Material Co., Ltd.
Type: HT906Z, Rated V-0 at min. 3.0 mm
thick, RTI=105, CTI=0

UL certified, No. E248611

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

3M Company

Type: UV-1

2) Marking label:

AVERY (CHINA) COLTD

Type: 72826T, 50 microns

Bright Silver PET TC/S333(c)(d)

3) Insulation sheet:

Suzhou First PV Material Co., Ltd.
Type: BEC-201

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.......cccoceevveiiiviviee e | @)D)C) 0.8 mm
Between cell and accessible surfaces................... [a)b)c) 12 mm
Between any current carrying part and acceSS|bIe. a)b)c) 12 mm
SUMACES ..oiiiieiciiiieee e
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of CellS ..........ccovvvceeeeeeeennns | @) 144
b) 132
c) 120
Serial-parallel connection of cells.......................... |SPS
Cells per bypass diode ........c.cccccovevveeceveeerreenenen . | @) 48
b) 44
c) 40
No. of bypass diodes.........cccooeveiiiiiiiiiiiiicicccicieeee s | 3

Remark: for tested sample with material combination 1
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Annex 1-2: Product Description Sheet (Manufacturers and type references)

Al.l MODULE TYPE/S
d) JAM72S30-xxx/MR, xxx= 510 to 545 in step of 5
e) JAM66S30-xxx/MR, xxx= 470 to 500 in step of 5
f) JAMB0S30-xxx/MR, xxx= 435 to 455 in step of 5
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ..................: |d) 2267x1122x35 or 2279x1134x35
e) 2094x1134x35
f) 1909x1134x35
WEIGNES ......oceceeeeveeeeeeceeeeeeeeeeeeeeeenenenennnenn .| 0) 28.5 01 28.6 £3% Kg
€) 26.3 +3% Kg
f) 24.0 £3% Kg
Front/Rear cover bonding classification ...............: |[X rigid/flexible
[ rigid/rigid
L] flexible/flexible
Al1.3 SOLAR CELL
Cell type reference ..........cccccececvceevevescseeensnennn. . |Aikosolar Energy Technology Co., Ltd.
Cell type: JACMEBP-B, P type mono
crystalline silicon, 11 busbars
Cell dimensions L x W x T (£ %) [mm] ................ :|180£1.5 x 90+1.5 x 0.18+0.018 or
182+1.5 x 91+1.5 x 0.18+0.018
Cell thickness [Um] ..., : 1180+ 18
Cell area [CM2] ..o, : |161.195 or
165.075
Al.4 IDENTIFICATION OF MATERIALS
FIONE COVET....eveveeeeeeseeeseseeereescessesresscenenneennnnn .| CAINONG (Hefei) Photovoltaic Co., Ltd.
Type: Coating tempered glass
Thickness: 3.2 mm
REAI COVET ......oveveeeeeeeerreessenerenenenenensnennnnnnnnn .| CYDIId TEChNOlOGY InC.
Type: Cynagard 205A(R),
Layers: PVDF /PET/Fluoridecoating
Thickness: 22.5um/ (275~300)um/ 4um,
total 0.315 ~0.340mm
Encapsulation material front side .........................: |Hangzhou First Applied Material Co.,
Ltd.
Type: F406P, material: EVA, thickness:
0.5+0.05 mm
Encapsulation material back side.........................: |Hangzhou First Applied Material Co.,
Ltd.
Type: F806S, material: EVA, thickness:
0.5£0.05 mm
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Frame parts ......ccocccieiiiiice e

Zhaoqing Asia Aluminum Factory Co.,
Ltd.

Anodized aluminum alloy, 6005-T6,
silvery colour, assembled by key corners

MOoUNtING PAMS ...

N/A

Adhesive for frame

Shanghai Huitian New Material Co., Ltd.
Type: HT906Z, Rated V-0 at min. 3.0 mm
thick, RTI1=105, CTI=0

UL certified, No. E248611

Edge sealing.......cccocvvviiiiiiiiie e

N/A

INternal Wiring ........occvveveiiiieeeiiieee e |

N/A

Cell CONNECION.....ciiveeeeiee e

TaiCang JuRen PV Material Co., Ltd
Cross section: ©0.30 + 0.02 mm thick,
round wire ribbon,

Material: Base Cu (299.97%), coating:
63%Sn/37%Pb

String CONNECLOr ......cceeeieiiiiiiieee

TaiCang JuRen PV Material Co., Ltd
Cross section: 0.4 x 6 & 0.4 x 4 mm,
Material: Base Cu (299.97%),

Coating Sn63%Pb37%, coating thickness
0.025 mm per side

Soldering material.....................ccc L

Sn63%Pb37%

Fluxing agent .........ccooooiiiiiiiiiiceen

Shenzhen Vital New Material Co., Ltd.
Type: WTO-PV105A, no clean halogen
free liquid flux.

JUNCHON DOX.ueiiiiieeeie e

Shanghai JA Solar Technology Co.,
Ltd.

Type: PVJIB-JA-004, DC 1500 V, 15A, IP
68(1m, 1h), -40 °C to 85 °C,

TOV SUD certified, No. B 0720920287
Rev.03

Shanghai JA Solar technology co.,
Ltd.

Type: H1Z2Z2-K 1x4mm?2, 1500V DC,
-40 °C to 90 °C,

TUV SUD certified, No. B 072092 0283
Rev. 02

(OF0] ] a1=To1 (o] ST

QC Solar (Suzhou) Corporation

Type: QC 4.10-35, DC 1500V, 41A, IP
68(1m, 1h), -40 °C to 85 °C

TUV Rheinland certified, No. R 50353779

Bypass diode ........cccuuieiiiiiiii e

Panijit International Inc.

Type: SB3045DY, Schottky,

Max. peak reverse voltage 45V,
Max. average forward current 30 A,
Max. junction temperature 200 °C.

Potting material...........ccccveeiiiciiiiee e

Shanghai Huitian New Material Co., Ltd.
Type: 5299W-S, Rated V-0 at min. 3.0
mm thick, RTI=105, CTI=0

UL certified, No. E248611
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Adhesive for junction boX ........ccccciiiiiiiin

Shanghai Huitian New Material Co., Ltd.
Type: HT906Z, Rated V-0 at min. 3.0 mm
thick, RTI=105, CTI=0

UL certified, No. E248611

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

3M Company

Type: UV-1

2) Marking label:

AVERY (CHINA) COLTD

Type: 72826T, 50 microns

Bright Silver PET TC/S333(c)(d)

3) Insulation sheet:

Suzhou First PV Material Co., Ltd.
Type: BEC-201

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.......cccccveviiiiiiiiciciiiee e .| d)€)f) 0.8 mm
Between cell and accessible surfaces..................: |d)e)f) 12 mm
Between any current carrying part and acceSS|bIe. d)e)) 12 mm
SUMACES ..oiiiieiciiiieee e
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ...........ccocvvveeeseeennnnns | d) 144
e) 132
f) 120
Serial-parallel connection of cells.......................... |SPS
Cells per bypass diode ........c.coceoveveeeceveeersceenene |0) 48
e) 44
f) 40
No. of bypass diodes.........cccooeveiiiiiiiiiiciicccicciceeee s | 3

Remark: for tested sample with material combination 2
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Annex 1-3: Product Description Sheet (Manufacturers and type references)

Al.l MODULE TYPE/S
g) JAM72D30-xxx/MB, xxx= 505 to 545 in step of 5
h) JAM66D30-xxx/MB, xxx= 465 to 500 in step of 5
i) JAM60D30-xxx/MB, xxx= 435 to 455 in step of 5
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ..................: |9) 2293x1131x35 or 2285x1134x35 or
2289x1143x35
h) 2100x1134x35 or 2104x1143x35
i) 1915x1134x35
WEIGNLS ....cecvcvveveeeeceeieeeeeeeeeeeeeeeeenenenieennenennn .| 9) 32 01 31.6 OF 31.9 £3% Kg
h) 29 or 29.3 +3% Kg
i) 26.4 +£3% Kg
Front/Rear cover bonding classification ...............: |[] rigid/flexible
X rigid/rigid
L] flexible/flexible
Al1.3 SOLAR CELL
Cell type reference ........c.c.cccceevevevevcvcveeenenennnnn . | A Solar Technology Yangzhou Co.,
Ltd.
Cell type: JACMDBP-B, P type mono
crystalline silicon, 11 busbars
Cell type: JACMEBP-B, P type mono
crystalline silicon, 11 busbars
Cell dimensions L x W x T (£ %) [mm] ................ : |180+1.5 x 90+1.5 x 0.18+0.018
182+1.5 x 91+1.5 x 0.18+0.018
Cell thickness [UM] ....oeeeeiiiiiiiiieee e : 1180+ 18
Cell area [CMZ] ....c.cvveeeeeeeeieeeeeveeeeeeeeee e : |161.195
165.075
Al.4 IDENTIFICATION OF MATERIALS
FIONE COVET...erveveeeeeeeeereseeereesceneessesscenenneennnnn .| C@INONG (Hefei) Photovoltaic Co., Ltd.
Type: Heat strengthened AR-coated
glass,
Thickness: 2.0 mm
REAI COVET .....vveveeeereerresererenenerensenesneeeeennn .| CAIHONG (Hefei) Photovoltaic Co., Ltd.
Type: Heat strengthened glass with white
glaze,
Thickness: 2.0 mm
Encapsulation material front side .........................: |Hangzhou First Applied Material Co.,
Ltd.
Type: TF4, material: PO, thickness:
0.65£0.15 mm
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Encapsulation material back side............c.cccc.......

Hangzhou First Applied Material Co.,
Ltd.

Type: TF4, material: PO, thickness:
0.65+0.15 mm

Frame PartsS .......coeeviiiiiiieiiiin e

Zhaoging Asia Aluminum Factory Co.,
Ltd.

Anodized aluminum alloy, 6005-T6,
silvery colour, assembled by key corners

MOUNEING PATS ...eeveiiiiiieiiiiee e

N/A

Adhesive for frame

Jiangsu Tianchen New Materials CO.,
LTD

Type: HT-8258, Rated HB at min. 2.0 mm
thick, RT1=105, CTI=0

UL certified, No. E344820

Edge sealing.......ccoocveviiiiiiiii e

N/A

INternal WiriNg .....cocoeeeeeeeeeiecccce e

N/A

Cell CONNECION.....ciieeeiiiee e

TaiCang JuRen PV Material Co., Ltd
Cross section: ©0.30 + 0.02 mm thick,
round wire ribbon,

Material: Base Cu (299.97%), coating:
63%Sn/37%Pb

SHNG CONNECTON ..ot

TaiCang JuRen PV Material Co., Ltd
Cross section: 0.4 x 6 & 0.4 x 4 mm,
Material: Base Cu (299.97%),

Coating Sn63%Pb37%, coating thickness
0.025 mm per side

Soldering material.....................ccc L

Sn63%Pb37%

Fluxing agent .........ccoooeeieoiiiiiic e

Shenzhen Vital New Material Co., Ltd.
Type: WTO-PV105A, no clean halogen
free liquid flux.

JUNCLON DOX.uuiiiiiiiiiie e

Shanghai JA Solar Technology Co.,
Ltd.

Type: PVJB-JA-004, DC 1500 V, 15A, IP
68(1m, 1h), -40 °C to 85 °C,

TUV SUD certified, No. B 0720920287
Rev.03

Shanghai JA Solar technology co.,
Ltd.

Type: H1Z2Z2-K 1x4mm?, 1500V DC,
-40 °C to 90 °C,

TUV SUD certified, No. B 072092 0283
Rev. 02

(OF0] ] a1=To1 (o] ST

QC Solar (Suzhou) Corporation

Type: QC 4.10-35, DC 1500V, 41A, IP
68(1m, 1h), -40 °C to 85 °C

TUV Rheinland certified, No. R 50353779

Bypass diode ........cccuuieiiiiiiii e

Panjit International Inc.

Type: SBT4050DY, Schottky,

Max. peak reverse voltage 50 V,
Max. average forward current 40 A,
Max. junction temperature 200 °C.
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Potting material...........cccveveveveveessssssseeeeenennn . | J1@NGSU Tianchen New Materials CO.,
LTD
Type: HT-6360A/HT-6360B, Rated V-0 at
min. 3.0 mm thick, RTI=105, CTI=0
UL certified, No. E344820

Adhesive for junction box ............c.ccccececveerennn. s |Ji@NGsU Tianchen New Materials CO.,
LTD
Type: HT-8258, Rated HB at min. 2.0 mm
thick, RTI=105, CTI=0
UL certified, No. E344820

Additional material (e. g. fixing tape, insulation 1) Fixing tape:

tAPE)..cuvieee e e see ettt see e ese e, . | CYDIid Technologies Inc.
Type: FF-3665
2) Marking label:
AVERY (CHINA) CO LTD
Type: 72826T, 50 microns
Bright Silver PET TC/S333(c)(d)

Al5 MODULE DESIGN - MINIMUM DISTANCES

Between cells..........cccooceveiiiiiiiiiiccciiviiieeeee | @)N)I) 0.8 MM

Between cell and accessible surfaces................... |g@)h)i) 12 mm

Between any current carrying part and accessmle. 9)h)i) 12 mm

SUIMACES ..ot

Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION

Total number of Cells ...........ccocoeeeeeseeenennns | 9) 144
h) 132
i) 120

Serial-parallel connection of cells......................... |SPS

Cells per bypass diode ...........ccccceeveveveeeceeeenens | 9) 48
h) 44
i) 40

No. of bypass diodes...........ooccvvveveveeeiiiccceene s |3

Remark: for tested sample with material combination 3
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Annex 1-4: Product Description Sheet (Manufacturers and type references)

Al.l MODULE TYPE/S
j) JAM72D30-xxx/MB, xxx= 505 to 545 in step of 5
k) JAM66D30-xxx/MB, xxx= 465 to 500 in step of 5
[) JAM60D30-xxx/MB, xxx= 435 to 455 in step of 5
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ..................: |]) 2293x1131x35 or 2285x1134x35 or
2289x1143x35
k) 2100x1134x35 or 2104x1143x35
) 1915x1134x35
WEIGNLS ....cocevviveecereeeeeeeeeeeeeeeeevenrnsenenenenn s |1) 32 01 31.6 OF 31.9 £3% Kg
k) 29 or 29.3 +3% Kg
[) 26.4 £3% Kg
Front/Rear cover bonding classification ...............: |[] rigid/flexible
X rigid/rigid
L] flexible/flexible
Al.3 SOLAR CELL
Cell type reference ............ccccecevvevvecscseseeesennnnnn. . | Aikosolar Energy Technology Co., Ltd.
Cell type: JACMEBP-B, P type mono
crystalline silicon, 11 busbars
Cell dimensions L x W x T ( %) [mm] ................ : |180£1.5 x 90+1.5 x 0.18+0.018 or
182+1.5 x 91+1.5 x 0.18+0.018
Cell thickness [Um] ..., . 1180+ 18
Cell area [CMZ] ...cveeeeeeeeeeeeeee e, : |161.195 or
165.075
Al4 IDENTIFICATION OF MATERIALS
FIONE COVET ...t | CRINONG (HeTeT) Photovoltaic Co., Ltd.
Type: Heat strengthened AR-coated
glass,
Thickness: 2.0 mm
REAI COVEN ........cooveereeveeeeierersssensenenneneeeneennn .| CAINONG (Hefei) Photovoltaic Co., Ltd.
Type: Heat strengthened glass with white
glaze,
Thickness: 2.0 mm
Encapsulation material front side .........................: |Hangzhou First Applied Material Co.,
Ltd.
Type: TF4, material: PO, thickness:
0.65+0.15 mm
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Encapsulation material back side............c.cccc.......

Hangzhou First Applied Material Co.,
Ltd.

Type: TF4, material: PO, thickness:
0.65+0.15 mm

Frame PartsS .......coeeviiiiiiieiiiin e

Zhaoging Asia Aluminum Factory Co.,
Ltd.

Anodized aluminum alloy, 6005-T6,
silvery colour, assembled by key corners

MOUNEING PATS ...eeveiiiiiieiiiiee e

N/A

Adhesive for frame

Jiangsu Tianchen New Materials CO.,
LTD

Type: HT-8258, Rated HB at min. 2.0 mm
thick, RT1=105, CTI=0

UL certified, No. E344820

Edge sealing.......ccocveviiiiiiiiie e

N/A

INternal WiriNg .....cocoeeeeeeeeeiecccce e

N/A

Cell CONNECION.....ciieeeiiiee e

TaiCang JuRen PV Material Co., Ltd
Cross section: ©0.30 + 0.02 mm thick,
round wire ribbon,

Material: Base Cu (299.97%), coating:
63%Sn/37%Pb

SHNG CONNECTON ..ot

TaiCang JuRen PV Material Co., Ltd
Cross section: 0.4 x 6 & 0.4 x 4 mm,
Material: Base Cu (299.97%),

Coating Sn63%Pb37%, coating thickness
0.025 mm per side

Soldering material.....................ccc L

Sn63%Pb37%

Fluxing agent .........ccoooeeieoiiiiiic e

Shenzhen Vital New Material Co., Ltd.
Type: WTO-PV105A, no clean halogen
free liquid flux.

JUNCLON DOX.uuiiiiiiiiiie e

Shanghai JA Solar Technology Co.,
Ltd.

Type: PVJB-JA-004, DC 1500 V, 15A, IP
68(1m, 1h), -40 °C to 85 °C,

TUV SUD certified, No. B 0720920287
Rev.03

Shanghai JA Solar technology co.,
Ltd.

Type: H1Z2Z2-K 1x4mm?, 1500V DC,
-40 °C to 90 °C,

TUV SUD certified, No. B 072092 0283
Rev. 02

(OF0] ] a1=To1 (o] ST

QC Solar (Suzhou) Corporation

Type: QC 4.10-35, DC 1500V, 41A, IP
68(1m, 1h), -40 °C to 85 °C

TUV Rheinland certified, No. R 50353779

Bypass diode ........cccuuieiiiiiiii e

Panjit International Inc.

Type: SBT4050DY, Schottky,

Max. peak reverse voltage 50 V,
Max. average forward current 40 A,
Max. junction temperature 200 °C.
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Potting material...........ccooiiieiiiii

Jiangsu Tianchen New Materials CO.,
LTD

Type: HT-6360A/HT-6360B, Rated V-0 at
min. 3.0 mm thick, RTI=105, CTI=0

UL certified, No. E344820

Adhesive for junction box ........ccccciiiiiiiin

Jiangsu Tianchen New Materials CO.,
LTD

Type: HT-8258, Rated HB at min. 2.0 mm
thick, RT1=105, CTI=0

UL certified, No. E344820

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

Cybrid Technologies Inc.
Type: FF-3665

2) Marking label:

AVERY (CHINA) CO LTD
Type: 72826T, 50 microns
Bright Silver PET TC/S333(c)(d)

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.........ccoooeveveiiiiieiiiiiicieeseeeseceeeseeeeeee s | PK)D) 1.5 mm
Between cell and accessible surfaces................... |PK)I) 15.5 mm
Between any current carrying part and accessmle. DK)I) 14.25 mm
SUIMACES ..ot
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of CellS ..........ccocveeeeeeerrrerenenns 1) 144
k) 132
) 120
Serial-parallel connection of cells.......................... |SPS
Cells per bypass diode ...........ccccoeevevevevrneeenenens |1) 48
k) 44
l) 40
No. of bypass diodes...........ooccvvveveveeeiiiccceene s |3

Remark: for tested sample with material combination 4
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Annex 1-5: Product Description Sheet (Manufacturers and type references)

Al.1l MODULE TYPE/S
JAM72S520-445/MR
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... |2120x1052x35
WeIghtS....ccooiiiiiiiiieeieee e | 20 £3% Ko
Front/Rear cover bonding classification ...............: |[X] rigid/flexible
] rigid/rigid
L] flexible/flexible
Al1.3 SOLAR CELL
Cell type reference ........cc.cccocoeveveveeereeenennnenenn s |9A Solar Co., Ltd.
Cell type: JACMABP-9, P type mono
crystalline silicon, 9 busbars
Cell dimensions LXW X T (£ %) [mm]................ : |168+1.5 x 84+1.5 x 0.18+£0.018
Cell thickness [UM] ....ooeeiiiiiiieiiieee e : 1180+ 18
Cellarea[Cm?] .....oooiiiiiiiiieee e : |140.03
Al4 IDENTIFICATION OF MATERIALS

FroNt COVEN...iniii e

Caihong (Hefei) Photovoltaic Co., Ltd.
Type: Coating tempered glass
Thickness: 3.2 mm

REAI COVET .t s

Cybrid Technology Inc.

Type: Cynagard 205A(R),

Layers: PVDF /PET/Fluoridecoating
Thickness: 22.5um/ (275~300)um/ 4um,
total 0.315 ~0.340mm

Encapsulation material front side ...........cccccccunnnnn

Hangzhou First Applied Material Co.,
Ltd.

Type: F406P, material: EVA, thickness:
0.6+£0.05 mm

Encapsulation material back side..............ccc........

Hangzhou First Applied Material Co.,
Ltd.

Type: F806S, material: EVA, thickness:
0.6+0.05 mm

Frame parts ........cooooooii e

Zhaoging Asia Aluminum Factory Co.,
Ltd.

Anodized aluminum alloy, 6005-T6,
silvery colour, assembled by key corners

MOUNEING PAITS ....eeeiiiiiieiiiie e

N/A
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Adhesive for frame

Shanghai Huitian New Material Co., Ltd.
Type: HT906Z, Rated V-0 at min. 3.0 mm
thick, RTI=105, CTI=0

UL certified, No. E248611

Edge sealing.......cccocvveiiiiiiiiie e

N/A

INternal Wiring .......cccvvveireeee e e

N/A

Cell CONNECIOT......cciieeeeiee e

TaiCang JuRen PV Material Co., Ltd
Cross section: ©0.30 + 0.02 mm thick,
round wire ribbon,

Material: Base Cu (299.97%), coating:
63%Sn/37%Pb

SHNG CONNECTON .ot

TaiCang JuRen PV Material Co., Ltd
Cross section: 0.35 x 6 mm, Material:
Base Cu (299.97%),

Coating Sn63%Pb37%, coating thickness
0.025 mm per side

Soldering material.....................ccc L

Sn63%Pb37%

Fluxing agent .........ccooooiieoiiiiii e

Shenzhen Vital New Material Co., Ltd.
Type: WTO-PV105A, no clean halogen
free liquid flux.

JUNCHION DOX.uuiiiiiiiiiie e

Shanghai JA Solar Technology Co.,
Ltd.

Type: PVJB-JA-004, DC 1500 V, 15A, IP
68(1m, 1h), -40 °C to 85 °C,

TUV SUD certified, No. B 0720920287
Rev.03

Shanghai JA Solar technology co.,
Ltd.

Type: H1Z2Z2-K 1x4mm?, 1500V DC,
-40 °C to 90 °C,

TUV SUD certified, No. B 072092 0283
Rev. 02

(OF0] ] a1=To1 (o] ST

QC Solar (Suzhou) Corporation

Type: QC 4.10-35, DC 1500V, 41A, IP
68(1m, 1h), -40 °C to 85 °C

TUV Rheinland certified, No. R 50353779

Bypass diode .......ccoooeiiiiiiiii e

Panjit International Inc.

Type: SB3045DY, Schottky,

Max. peak reverse voltage 45 V,
Max. average forward current 30 A,
Max. junction temperature 200 °C.

Potting material............cccceiiiiiiiiee

Shanghai Huitian New Material Co., Ltd.
Type: 5299W-S, Rated V-0 at min. 3.0
mm thick, RTI=105, CTI=0

UL certified, No. E248611

Adhesive for junction box

Shanghai Huitian New Material Co., Ltd.
Type: HT906Z, Rated V-0 at min. 3.0 mm
thick, RTI=105, CTI=0

UL certified, No. E248611
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Additional material (e. g. fixing tape, insulation

1) Fixing tape:

3M Company

Type: UV-1

2) Marking label:

AVERY (CHINA) COLTD

Type: 72826T, 50 microns

Bright Silver PET TC/S333(c)(d)

3) Insulation sheet:

Suzhou First PV Material Co., Ltd.
Type: BEC-201

Al15 MODULE DESIGN - MINIMUM DISTANCES
Between cells........coovvvininiice e . 1.3 mm
Between cell and accessible surfaces.................. © 112.75 mm
e O LT
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ... (144
Serial-parallel connection of cells.............ccccc.... . |SPS
Cells per bypass diode ..........cccoveevviiieennieeennnns . |48
No. of bypass diodes.........ccccvcvvveiviiieeiiieeeniie . |3

Remark: for tested sample with material combination 5
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Annex 2: Test table for verifying other alternative stabilization procedure
Step 1: Alternative stabilization N/A
Test Date (YYYY-MM-DD) start/end: —
Test method description: —
Sample M10 Sample M11 Sample M12 —
Power before alternative stabilization (W) —
Power after alternative stabilization (W) —
Supplementary information:
Step 2: Light exposure
[] Simulator [] Natural sunlight
Abbreviation: Regarding light source “S” for Solar simulator and “N” for Natural sunlight
Sample M10 Test Date (YYYY-MM-DD) start/end..........ccccceoveereeneenens :
Test cycle | Light source :Prt:c%;iitgg Irr(s\clj/i;rlc):e terzﬂp?grgire Re;zi;:jive aTT;;(Z\r?d PTT;ave:;zn) (izﬁ\lﬁ)
(kWh/m?) (°C) of cycle (%)
Initial — — — — — — —
1 S —
2
Supplementary information:
Sample M11 Test Date (YYYY-MM-DD) start/end...........c.ccccoeeneenn. :
Test cycle | Light source :Prt:cgjgi;a;itgg '"05‘,\‘,’}31’}‘;6 terw:grl;ﬁre Re;i;;ive aFt)T;Z:(Z?d PTT:);ave:g:n) (3 et:z;)l\lleo)
(kWh/m?2) (°C) of cycle (%)
Initial — — — — — — —
1 — —
2
Supplementary information:
Sample M12 Test Date (YYYY-MM-DD) start/end..........ccccceevrnenne :
Test cycle | Light source :Prtaegﬁitsg Irradiar;ce terwp?grl:j\lﬁjre e aFt)Tt::e(\é?d PTT;a:e:;;m) Slzeld
(KWh/m?) (W/m?2) C) load of cycle (%) (Yes/No)
Initial — — — — — — —
1 - —
2

Supplementary information:
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Step 3: Stabilization determination

Sample M10 | Sample M11 | Sample M12 | Result

Stable power Pmax1 after alternative stabilization (W)

Stable power Pmaxz after light exposure (W)

Power change Pmaxz t0 Pmax1 (%)

Allowed power change Pmaxz t0 Pmaxi (%)

Is alternative stabilization method valid? (Yes/No)

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

TABLE A.4.1 Performance at STC before initial stabilization (single-side front) P
Test Date [YYYY-MM-DD]......cc.ccevurrenns . |2020-07-21 for Low 1-1, 1-2, High 1-1, 1-2 —
2020-09-09 for High 1-3, 1-4, High 2-3, 2-4, High 3-3,
3-4, High 4-3, 4-4
2020-07-28 for Low 2-1, 2-2, High 2-1, 2-2
2020-07-18 for Low 3-1, 3-2, High 3-1, 3-2
2020-07-29 for Low 4-1, 4-2, High 4-1, 4-2
Test Method ........ccoveveeeeeeceeececeeee e | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 12.984 49.165 12.419 41.173 511.346 80.10 —
Low 1-2 12.977 49.209 12.4 41.231 511.257 80.06 —
High 1-1 13.016 49.445 12.481 41.565 518.777 80.61 —
High 1-2 12.984 49.412 12.447 41.516 516.735 80.54 —
Low 2-1 12.975 49.164 12.424 41.254 512.538 80.35 —
Low 2-2 12.972 49.2 12.448 41.319 514.344 80.59 —
High 2-1 13.044 49.352 12.501 41.431 517.927 80.45 —
High 2-2 13.009 49.384 12.479 41.514 518.067 80.64 —
Low 3-1 12.955 48.877 12.417 40.855 507.303 80.12 —
Low 3-2 12.906 48.763 12.375 40.835 505.341 80.30 —
High 3-1 13.056 49.276 12.523 41.367 518.049 80.52 —
High 3-2 13.055 49.302 12.493 41.454 517.868 80.46 —
Low 4-1 12.977 48.849 12.389 40.882 506.483 79.90 —
Low 4-2 12.984 48.837 12.416 40.780 506.344 79.85 —
High 4-1 13.028 49.315 12.501 41.407 517.632 80.57 —
High 4-2 13.064 49.256 12.541 41.356 518.639 80.60 —
High 1-3 13.486 49.085 13.002 41.763 543.004 82.03 —
High 1-4 13.452 49.135 12.964 41.857 542.619 82.10 —
High 2-3 13.354 49.138 12.862 41.814 537.819 81.96 —
High 2-4 13.346 49.055 12.926 41.642 538.289 82.22 —
High 3-3 13.439 49.181 12.896 41.410 534.039 80.80 —
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High 3-4 13.426 49.176 12.911 41.397 534.478 80.95 —
High 4-3 13.461 49.177 12.905 41.388 534.116 80.69 —
High 4-4 13.455 49.162 12.911 41.382 534.295 80.78 —

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

TABLE A.4.1 Performance at STC before initial stabilization (single-side rear) P
Test Date [YYYY-MM-DD]........cceevrnrne . |2020-09-09 for High 3-3, 3-4, High 4-3, 4-4 —
2020-07-18 for Low 3-1, 3-2, High 3-1, 3-2
2020-07-29 for Low 4-1, 4-2, High 4-1, 4-2
Test Method ........cccveveeeeecceeeceeece e | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 8.336 47.915 7.850 40.936 321.334 80.45 —
Low 3-2 8.343 47.913 7.842 40.913 320.844 80.26 —
High 3-1 8.658 48.451 8.079 41.400 334.477 79.74 —
High 3-2 8.663 48.399 8.085 41.364 334.433 79.76 —
Low 4-1 8.279 47.870 7.955 40.651 323.380 81.60 —
Low 4-2 8.286 47.859 7.965 40.621 323.563 81.59 —
High 4-1 8.592 48.487 8.166 41.176 336.249 80.71 —
High 4-2 8.593 48.440 8.161 41.121 335.601 80.62 —
High 3-3 9.186 48.175 8.564 41.275 353.494 79.88 —
High 3-4 9.230 48.305 8.551 41.563 355.403 79.71 —
High 4-3 9.235 48.294 8.521 41.588 354.382 79.46 —
High 4-4 9.260 48.212 8.545 41.547 355.018 79.52 —

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

values and lab measurement uncertainty.

TABLE A.4.1 Performance at STC before initial stabilization (Equivalent irradiance) P

Test Date [YYYY-MM-DD]........cccceevrnne :|2020-09-09 for High 3-3, 3-4, High 4-3, 4-4 —
2020-07-18 for Low 3-1, 3-2, High 3-1, 3-2
2020-07-29 for Low 4-1, 4-2, High 4-1, 4-2

TeStMEtNOd . .c.vceveeeeeeeeeeee e .| I Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 14.319 48.767 13.730 40.838 560.693 80.29 —
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Low 3-2 14.220 48.652 13.666 40.760 557.012 80.51 —
High 3-1 14.350 49.140 13.838 41.337 572.025 81.12 —
High 3-2 14.359 49.267 13.799 41.524 573.011 81.12 —
Low 4-1 14.253 48.744 13.686 40.903 559.814 80.58 —
Low 4-2 14.278 48.711 13.694 40.798 558.703 80.33 —
High 4-1 14.363 49.178 13.831 41.388 572.451 81.05 —
High 4-2 14.362 49.210 13.810 41.452 572.466 81.00 —
High 3-3 14.626 49.477 14.108 41.390 583.946 80.69 —
High 3-4 14.647 49.534 14.123 41.419 584.968 80.63 —
High 4-3 14.620 49.543 14.079 41.431 583.304 80.53 —
High 4-4 14.655 49.547 14.125 41.440 585.351 80.62 —

Supplementary information: 1100W/m? equivalent irradiance is the effective value calculated when backside
irradiance is 135W/m2.

TABLE A.4.2: MQT 19.1 ini: Initial Stabilization procedure P
Light exposure method ............cccceeevevevinennes X Simulator ] Natural sunlight —
Abbreviation: Regarding light source “S” for Solar simulator and “N” for Natural sunlight
Stabilization criterion x per IEC 61215-1-x .1 —
Sample # Low 1-1 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-21 / 2020-07-23
Test cycle :?rtaec?iggg '"g‘,(,’,iﬁﬂ‘;e terlr\1/I :grl'cj‘tltire Relzi:gve Tﬁgxe(\r:\é) ;t PFT;; Pr(“;/”o))/ (fgz/b'\lli)
(KWh/m?2) (°C) cycle 9
Initial — — — — 511.346 — —
1 5 800~1000 50+ 10 MPPT 511.171 — —
2 5 800~1000 50+ 10 MPPT 511.074 0.05 Yes
3
4 _ —
Sample # Low 1-2 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-21 / 2020-07-23
Test cycle :Prtaegiggr? Irr(<\3/1\(/j/i§1r;§:e terw p?grlgllt(lejre Relzi;,gve Tﬁgxe(x\é) ;t Pg‘a‘:‘:e; Pr(“;/”o))/ Stable
(KWh/m?) (°C) cycle ge (=)
Initial — — — — 511.257 — —
1 5 800~1000 50+ 10 MPPT 511.130 — —
2 5 800~1000 50+ 10 MPPT 510.685 0.11 Yes
3
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4 — —
Sample # High 1-1 |Test Date (YYYY-MM-DD) start/end ............: 2020-07-21 / 2020-07-23
Test cycle :?rtaecgigi:ﬁgg IEEIEIES term;)edrlaflltelzjre RESENTE Tﬁgxe(\r?(/i);ft Pmax — Pmin) /| Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 518.777 — —
1 5 800~1000 50+ 10 MPPT 518.480 — —
2 5 800~1000 50+ 10 MPPT 518.196 0.11 Yes
3
4 _ —
Sample # High 1-2 | Test Date (YYYY-MM-DD) start/end ............. 2020-07-21 / 2020-07-23
Test cycle :Prtae(?i:ggg Irr(s\clj/iﬁquc):e tenl\1/I p?grl;ltire Relzisgve Ft);gxe(\r:\(lj) ;t P;Ez; Pr(";/”o))/ (2:5:;)
(KWh/m?2) (°C) cycle 9
Initial — — — — 516.735 — —
1 5 800~1000 50+ 10 MPPT 517.100 — —
2 5 800~1000 50+ 10 MPPT 517.123 0.08 Yes
3
4 — —
Sample # Low 2-1 |Test Date (YYYY-MM-DD) start/end ............ : 2020-07-28 / 2020-07-30
Test cycle :?rt:cgiyig[gg Irradiar;ce ten':A:grL;Iteure Regkuve Tﬁgxe(\r?(/j)oit Prax — Pmin) /| Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 512.538 — —
1 5 800~1000 50+ 10 MPPT 511.619 — —
2 5 800~1000 50+ 10 MPPT 511.313 0.24 Yes
3
4 — —
Sample # Low 2-2 |Test Date (YYYY-MM-DD) start/end ............. 2020-07-28 / 2020-07-30
Test cycle :?rfgi?;gg Irr(s\(/j/i?nrlc):e terw :gr:ltire Reliijgve Tﬁgxe(x\é) c?ft sz; Pr(";/”o))/ (2:?’\';)
(kWh/m2) (°C) cycle 9e
Initial — — — — 514.344 — —
1 5 800~1000 50 £ 10 MPPT 513.943 — —
2 5 800~1000 50 £ 10 MPPT 513.791 0.11 Yes
3
4 — —
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Sample # High 2-1 | Test Date (YYYY-MM-DD) start/end ............: 2020-07-28 / 2020-07-30
Test cycle :Prtaecgigiggg IrrOaAc;I/i;rlc):e ter?:l ;edrlaflltelzjre Relzisgve Tﬁgxe(\r?(/i) oaft PF',”:); ; P'(";/”o))/ (2:212)
(KWh/m2) (°C) cycle verage
Initial — — — — 517.927 — —
1 5 800~1000 50+ 10 MPPT 517.703 — —
2 5 800~1000 50 £ 10 MPPT 517.422 0.10 Yes
3
4 — —
Sample # High 2-2 | Test Date (YYYY-MM-DD) start/end ............: 2020-07-28 / 2020-07-30
Test cycle :prtae(?i:'ggg e REnEE tex;grgire Sesene Ft);gxe(\r:\clj);t Prax — Pmin) / | Stable
(KWh/m?) (W/im?) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 518.067 — —
1 5 800~1000 50+ 10 MPPT 517.946 — —
2 5 800~1000 50 £ 10 MPPT 517.556 0.10 Yes
3
4 — —
Sample # Low 3-1 |Test Date (YYYY-MM-DD) start/end ......... : 2020-07-18 / 2020-07-20
Test cycle :?f:&gﬁg Irradiance terrl\:lsgrlz;lteu o Resistive Trrlngxe(\r?c/j)oit Pmax— Pmin) / | Stable
(KWhim?) (W/m?2) ) load il Paverage (%) | (Yes/No)
Initial (F) — — — — 507.303 — —
1 5 800~1000 50+ 10 MPPT 507.083 — —
2 5 800~1000 50+ 10 MPPT 506.938 0.07 Yes
Initial (R) — — — — 321.334 - —
1 5 800~1000 50+ 10 MPPT 320.954 — —
2 5 800~1000 50+ 10 MPPT 320.898 0.14 Yes
Sample # Low 3-2 |Test Date (YYYY-MM-DD) start/end .......... : 2020-07-18 / 2020-07-20
(KWh/m?) (W/m2) ¢0) load eycle Paverage (%) | (Yes/No)
Initial (F) — — — — 505.341 — —
1 5 800~1000 50+ 10 MPPT 505.078 — —
2 5 800~1000 50+ 10 MPPT 505.031 0.06 Yes
Initial (R) — — — — 320.844 — —
1 5 800~1000 50+ 10 MPPT 320.636 — —
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2 5 800~1000 50+ 10 MPPT 320.458 0.12 Yes
Sample # High 3-1 | Test Date (YYYY-MM-DD) start/end ......... : 2020-07-18 / 2020-07-20
Test cycle :?rtae(%zitgg Irradiance tex;gg& o | Resistive T:gxe(\r?(/j);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 518.049 — —
1 5 800~1000 50+ 10 MPPT 517.547 — —
2 5 800~1000 50+ 10 MPPT 517.409 0.12 Yes
Initial (R) - == — — 334.477 — —
1 5 800~1000 50+ 10 MPPT 334.010 — —
2 5 800~1000 50+ 10 MPPT 333.987 0.15 Yes
Sample # High 3-2 | Test Date (YYYY-MM-DD) start/end .......... : 2020-07-18 / 2020-07-20
Test cycle :(:E\%:;EE Irr(z\a/\(/j/i;rlge terr'\llI rs%;iltire Relii:(tjive Trr::a: )%\é) ;t Pg‘ez;gepr(";/”g)/ (\izjjl\lli)
Initial (F) — — — — 517.868 — —
1 5 800~1000 50+ 10 MPPT 517.797 — —
2 5 800~1000 50+10 MPPT 517.777 0.02 Yes
Initial (R) — — — — 334.433 — —
1 5 800~1000 50+ 10 MPPT 334.353 — —
2 5 800~1000 50+ 10 MPPT 334.234 0.06 Yes
Sample # Low 4-1 |Test Date (YYYY-MM-DD) start/end ......... : 2020-07-29 / 2020-08-02
Test cycle :?rtaec?i:ggg Irradiance texsgrlzilteu e | Resistive Ft)ﬁgxe(\r:\clj);t Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load il Paverage (%) | (Yes/No)
Initial (F) — — — — 506.483 — —
1 5 800~1000 50+ 10 MPPT 506.439 — —
2 5 800~1000 50+ 10 MPPT 505.801 0.13 Yes
Initial (R) — — — — 323.380 — —
1 5 800~1000 50+ 10 MPPT 323.336 — —
2 5 800~1000 50+ 10 MPPT 322.774 0.19 Yes
Sample # Low 4-2 |Test Date (YYYY-MM-DD) start/end .......... : 2020-07-29 / 2020-08-02
Tt | nsion | " | empwae | e |G| PP |
Initial (F) — — — — 506.344 — —
1 5 800~1000 50+ 10 MPPT 506.619 — —
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2 5 800~1000 50 + 10 MPPT 505.870 0.15 Yes
Initial (R) — — — — 323.563 — —
1 5 800~1000 50 + 10 MPPT 323.278 — —
2 5 800~1000 50 + 10 MPPT 322.825 0.23 Yes
Sample # High 4-1 |Test Date (YYYY-MM-DD) start/end ......... : 2020-07-29 / 2020-08-02
Testcycle | Integrated | ionce e Resistive | mxW)atl 5 Pmin) / | Stable
irradiation (Wim?) temperature load the end of P (%) | (YesiNo)
(KWh/m?2) (°C) cycle average
Initial (F) — — — — 517.632 — —
1 5 800~1000 50 + 10 MPPT 517.266 — —
2 5 800~1000 50 £ 10 MPPT 517.160 0.09 Yes
Initial (R) — — — — 336.249 — —
1 5 800~1000 50 £ 10 MPPT 336.025 — —
2 5 800~1000 50 £ 10 MPPT 335.783 0.14 Yes
Sample # High 4-2 | Test Date (YYYY-MM-DD) start/end .......... : 2020-07-29 / 2020-08-02
Integrated : Module - Pmax (W) at _
Testcycle | irradiation Irr(;a/t\(lj/l;r;c):e temperature Relzljgve the end of PFT""X - Pr(“(;))/ (fetzﬁ\'li)
(KWh/m?) C) cycle SRR
Initial (F) — — — — 518.639 — —
1 5 800~1000 50 £ 10 MPPT 518.215 — —
2 5 800~1000 50+ 10 MPPT 517.674 0.19 Yes
Initial (R) — — — — 335.601 — —
1 5 800~1000 50 £ 10 MPPT 335.416 — —
2 5 800~1000 50 + 10 MPPT 335.387 0.06 Yes
Sample # High 1-3 | Test Date (YYYY-MM-DD) start/end ............. 2020-09-09 / 2020-09-10
Integrated | | jiance e Resistive | mx (W) at Pmax — Pmin) / | Stable
Test cycle irradiation (Wim?) temperature load the end of P %) | (vesN
(kwh/m?) (°C) cycle average (¥0) | (Yes/No)
Initial — — — — 543.004 — —
1 5 800~1000 50 £ 10 MPPT 541.520 — —
2 5 800~1000 50 £ 10 MPPT 540.639 0.44 Yes
3
4 — —
Sample # High 1-4 | Test Date (YYYY-MM-DD) start/end ............. 2020-09-09 / 2020-09-10
Integrated | | jiance bl Resistive | mx (W) at Pmax — Pmin) / | Stable
Test cycle irradiation (Wim?) temperature load the end of P %) | (vesiN
(kwh/m?) °C) cycle average (¥0) | (Yes/No)
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Clause Requirement + Test Result - Remark Verdict
Initial — — — — 542.619 — =
1 5 800~1000 50+ 10 MPPT 542.360 — —
2 5 800~1000 50+ 10 MPPT 542.057 0.10 Yes
3
4 _ —
Sample # High 2-3 | Test Date (YYYY-MM-DD) start/end ............. 2020-09-09 / 2020-09-10
Test cycle :prtae;:;[gg IrrOaAc;I/i;rlc):e terw ;eCIrL;EJre Relzisgve Tﬁgxe(x\(/i) (;ift PF',":;; P'(";/”o))/ :;:z\li)
(KWh/m2) (°C) cycle 9e
Initial — — — — 537.819 — —
1 5 800~1000 50+ 10 MPPT 536.633 — —
2 5 800~1000 50+ 10 MPPT 536.484 0.25 Yes
3
4 — —
Sample # High 2-4 | Test Date (YYYY-MM-DD) start/end ............. 2020-09-09 / 2020-09-10
Test cycle :Prtaegi;itgr? Irradiar;ce terrl\lllsgrt:tire RegEUYe Tﬁgxe(\r?(/j);t Prax — Pmin) / | Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 538.289 — —
1 5 800~1000 50+ 10 MPPT 537.570 — —
2 5 800~1000 50+ 10 MPPT 537.473 0.15 Yes
3
4 — —
Sample # High 3-3 | Test Date (YYYY-MM-DD) start/end ......... : 2020-09-09 / 2020-09-11
Test cycle Ii?rt:(%:}[itgg Irradiar;ce terrl\:lsgrgi o | Resistive T:;Xe(\r?é);t Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load sl Paverage (%) | (Yes/No)
Initial (F) — — — — 534.039 — —
1 5 800~1000 50+ 10 MPPT 533.608 — —
2 5 800~1000 50+ 10 MPPT 533.567 0.09 Yes
Initial (R) — — — — 353.494 — —
1 5 800~1000 50+ 10 MPPT 353.355 — —
2 5 800~1000 50 £ 10 MPPT 353.278 0.06 Yes
Sample # High 3-4 | Test Date (YYYY-MM-DD) start/end .......... : 2020-09-09 / 2020-09-11
Test cycle :?rfgir:':itgg Irradiance terw;grtejxlire Resistive Tﬁgxe(x\é);t Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) 0) load sl Paverage (%) | (Yes/No)
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Clause Requirement + Test Result - Remark Verdict
Initial (F) — — — — 534.478 — —
1 5 800~1000 50+ 10 MPPT 533.674 — —
2 5 800~1000 50+ 10 MPPT 532.921 0.29 Yes
Initial (R) — — — — 355.403 — —
1 5 800~1000 50+ 10 MPPT 355.241 — —
2 5 800~1000 50 + 10 MPPT 355.175 0.06 Yes
Sample # High 4-3 | Test Date (YYYY-MM-DD) start/end ......... : 2020-09-09 / 2020-09-11
Test cycle Iiprtaec%Zitgg Irradiance terw;grzllti e | Resistive Tﬁgxe(x\é)(;aft Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) =C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 534.116 — —
1 5 800~1000 50+ 10 MPPT 533.630 — —
2 5 800~1000 50+10 MPPT 533.397 0.13 Yes
Initial (R) — — — — 354.382 — —
1 5 800~1000 50+10 MPPT 354.342 — —
2 5 800~1000 50+10 MPPT 354.026 0.10 Yes
Sample # High 4-4 | Test Date (YYYY-MM-DD) start/end .......... : 2020-09-09 / 2020-09-11
Test cycle Ii?rtaegi;itsg Irr(z\a/\(lj/i;rlge teﬁl\:l:gftfjiltife Relzi:(tjive Trr:gxe(\r?(/j) :ft PI;:,Xe; P?‘;/an))/ (fgzﬁ\lli)
(kWh/m2) (°C) cycle g€
Initial (F) — — — — 534.295 — —
1 5 800~1000 50+ 10 MPPT 534.283 — —
2 5 800~1000 50+ 10 MPPT 533.371 0.17 Yes
Initial (R) — — — — 355.018 — —
1 5 800~1000 50+ 10 MPPT 354.960 — —
2 5 800~1000 50+ 10 MPPT 354.853 0.05 Yes
Supplementary information: N/A
] Other stabilization procedures
Sample # |Test Date (YYYY-MM-DD) start/end............... :
Low 1
Low 2
High 1
High 2
Test method description:
Supplementary information: see Annex 3 for verification of this alternative stabilization procedure
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Clause Requirement + Test Result - Remark Verdict
TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization P
Test Date [YYYY-MM-DD].....ccccoeovvernens : |12020-07-23 —
Lower end power class Higher end power class —
PMax(1ab) (W) ....eeveeeereeeeeeeeeeeeesresresneeone Co 2 483.672 > 497.898 —
Prax(Lab) (W) ..o 2 498.631 2 513.297 . —
Voc(lab) (V) weeveeiieiieeeiiereeeevee e N B 49.224 , < 49.597 ) —
ISC (1ab) (A) oveeieeieeeee s 13.717 , < 13.931 ) —
TeStMEtNOU .....veeeeeeeeeeeeeee et | X Simulator [] Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 12.984 49.153 12.425 41.134 511.074 80.08 —
Low 1-2 12.965 49.174 12.405 41.168 510.685 80.10 —
High 1-1 13.017 49.431 12.477 41.531 518.196 80.54 —
High 1-2 12.991 49.409 12.459 41.506 517.123 80.56 —

values and lab measurement uncertainty.

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

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization P
Test Date [YYYY-MM-DD].......cccceveennenne :12020-07-30 —
Lower end power class Higher end power class —
Pmax(lab) (W) ..cooveriiiiiiieee, 2 483.672 > 497.898 =
Prax(Lab) (W) oo 2 498.631 = 513.297 —
VOC(18D) (V) ovoeeeeeeeeeeeeeeeeeeeee e, P 49.224 < 49.597 , —
ISC (1D) (A) vrveeeeeeeeeeeeeeeeeeeeee e Co s 13.717 , < 13.931 , —
Test Method .....ccoveeevveeeeeeeeeeeee st | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 2-1 12.988 49.117 12.399 41.237 511.313 80.15 —
Low 2-2 12.961 49.198 12.423 41.359 513.791 80.58 —
High 2-1 13.060 49.340 12.474 41.479 517.422 80.30 —
High 2-2 13.010 49.333 12.474 41.490 517.556 80.64 —

values and lab measurement uncertainty.

Supplementary information: The limit value is calculated through considering the tolerance of rated label
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Clause Requirement + Test Result - Remark Verdict
TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization P
Test Date [YYYY-MM-DD].....ccccoeovvernens :|2020-09-10 —
Higher end power class |Higher end power class —
(for High 1-3, 1-4) (for High 2-3, 2-4)
PMax(1ab) (W) ....eeeeeeeeeeeeeeeeeeeeesreeresneeone P 521.607 > 516.865 | —
Prax(Lab) (W) ..o 2 537.740 2 532.851 —
Voc(lab) (V) oo N B 50.354 , < 50.203 , =
S (E5) N N Co s 14289 | < 14.217 | —
Testmethod.........cccceeveeeveeevveseeeeeeneens. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
High 1-3 13.454 49.045 12.934 41.799 540.639 81.93 —
High 1-4 13.477 49.097 12.986 41.742 542.057 81.92 —
High 2-3 13.364 49.114 12.836 41.794 536.484 81.74 —
High 2-4 13.348 49.088 12.890 41.698 537.473 82.03 —

values and lab measurement uncertainty.

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

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P
Test Date [YYYY-MM-DD].....cccccoovvernens : |2020-07-20 —
Lower end power class Higher end power class —
PMax(1ab) (W) ....oveeeeeeeeeeeeeeeeeeeeerseesnns Coz 478.930 > 497.898 —
Prax(Lab) (W) ..o 2 493.743 2 513.297 —
Voc(lab) (V) weeveeiieiieeeeeeee e s 48.992 . < 49.597 , —
ISC (1aDb) (A) oeeereiiie e, s 13.646 , < 13.931 , —
Testmethod.........cccoceevveeeeveeceseeeeneeeens. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 12.925 48.880 12.408 40.857 506.938 80.24 —
Low 3-2 12.911 48.734 12.385 40.778 505.031 80.27 —
High 3-1 13.049 49.276 12.498 41.400 517.409 80.47 —
High 3-2 13.083 49.307 12.492 41.449 517.777 80.27 —

values and lab measurement uncertainty.

Supplementary information: The limit value is calculated through considering the tolerance of rated label
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Clause Requirement + Test Result - Remark Verdict
TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side rear) —
Test Date [YYYY-MM-DD].....ccccoeovvernens :|2020-07-20 —
Lower end power class Higher end power class —
Pmax(lab) (W) ..ooovveriiiiiiiieneeei, 2 - . > - ) —
I O 1.3 W () Y 2 - - 2 - , —
Voc(lab) (V) weeveeieeieeneeieneeee e N B - . < - ) —
ISC (1ab) (A) coveereiiieieee e, S - . < - . —
Test method..........ccccevevcveveeeecveeseceeneent. | X Simulator ] Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 8.343 47.903 7.843 40.915 320.898 80.29 —
Low 3-2 8.344 47.908 7.834 40.906 320.458 80.17 —
High 3-1 8.651 48.339 8.072 41.376 333.987 79.77 —
High 3-2 8.666 48.390 8.083 41.349 334.234 79.70 —

Supplementary information: N/A

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (equivalent irradiance) —
Test Date [YYYY-MM-DDJ.......ccccceveennenne :12020-07-20 —
Lower end power class Higher end power class —
Pmax(lab) (W) ..coovevriiiiiiiee e, 2 - . > - . —
P (LAD) (W) oo, 2 - , 2 - , —
Voc(lab) (V) oo s - . < - . —
ISC (1aD) (A) oeeereieieee s - . < - . —
Test method........cccceeveeeeeeeeeeeeeeeeeenent. | X Simulator [] Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 14.283 48.783 13.670 40.899 559.101 80.24 —
Low 3-2 14.184 48.667 13.622 40.759 555.242 80.44 —
High 3-1 14.355 49.152 13.785 41.387 570.504 80.86 —
High 3-2 14.408 49.172 13.804 41.461 572.341 80.78 —

irradiance is 135W/m?2.

Supplementary information: 1100W/m? equivalent irradiance is the effective value calculated when backside

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P

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

2020-08-02

TRF No. IEC61215D_SE
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Clause Requirement + Test Result - Remark Verdict
Lower end power class Higher end power class —
Pmax(lab) (W) ..cocoeereeieieneeene e P 478.930 > 497.898 | —
Prax(Lab) (W) coooooeeeecoeeceee 2 493.743 2 513.297 —
VoS (1) XY N C s 48.992 , < 49.597 , —
ISC (1ab) (A) oveereiiiieee e, S 13.646 ) < 13.931 ; —
Test Method .....ccooeevveeeeeeeeeeeeeseeeneeeeenns. | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 12.962 48.857 12.266 40.902 505.801 79.87 —
Low 4-2 12.980 48.827 12.400 40.796 505.870 79.82 —
High 4-1 13.017 49.293 12.492 41.401 517.160 80.60 —
High 4-2 13.056 49.252 12.509 41.385 517.674 80.51 —

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

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side rear) —
Test Date [YYYY-MM-DDJ........cccceveennenne :|2020-08-02 —
Lower end power class Higher end power class —
Pmax(lab) (W) ..coovvriiiiiiieee, 2 - . > - ) —
P (LAD) (W) oo, 2 - , 2 - , —
Voc(lab) (V) oo s - . < - ) —
ISC (Iab) (A) .eeveeiee e, s - . < - ) —
Testmethod.........cccceevveeeeeevceseeeeneneens. | X] Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 8.275 47.859 7.944 40.634 322.774 81.50 —
Low 4-2 8.273 47.871 7.943 40.643 322.825 81.52 —
High 4-1 8.590 48.447 8.164 41.127 335.783 80.69 —
High 4-2 8.592 48.425 8.161 41.098 335.387 80.61 —

Supplementary information: N/A

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (equivalent irradiance) —

Test Date [YYYY-MM-DD].......ccccceveennenne :|2020-08-02 —

Lower end power class Higher end power class —

Pmax(lab) (W) .cccoovveeiiiieeeeeeeeee - - ) 2 - . =
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Clause Requirement + Test Result - Remark Verdict
P (LAD) (W) oo, 2 - , 2 - , —
Voc(lab) (V) v N < - ) < - ) —
ISC (Iab) (A) wooeeeieeeee e s - ) < - ) —
Test method.........ccccceeveveveeceveeeeseeeeeeenens. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 14.256 48.753 13.612 40.975 557.771 80.25 —
Low 4-2 14.235 48.770 13.605 40.937 556.949 80.23 —
High 4-1 14.327 49.206 13.795 41.414 571.316 81.04 —
High 4-2 14.364 49.146 13.789 41.421 571.172 80.91 —

irradiance is 135W/m2.

Supplementary information: 1100W/m? equivalent irradiance is the effective value calculated when backside

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P
Test Date [YYYY-MM-DD].......ccocevenenne :|2020-09-11 —
Higher end power class |Higher end power class —
(for High 3-3, 3-4) (for High 4-3, 4-4)
PMax(1ab) (W) ...eeeeeeeeeeeeeeeeeeeesresresseeone Coz 516.865 > 516.865 | —
Prax(Lab) (W) ..o 2 532.851 2 532.851 —
Voc(lab) (V) e N B 50.203 , < 50.203 , —
ISC (1ab) (A) oeeeieieieee s 14.217 . < 14.217 , —
Test Method .....cocccvveeeeveeeeeeeeeeeeeeeeeneent. | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
High 3-3 13.428 49.195 12.878 41.431 533.567 80.77 —
High 3-4 13.411 49.169 12.875 41.392 532.921 80.82 —
High 4-3 13.434 49.175 12.883 41.403 533.397 80.74 —
High 4-4 13.429 49.173 12.881 41.406 533.371 80.77 —

values and lab measurement uncertainty.

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

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side rear)

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

2020-09-11

Lower end power class

Higher end power class

Pmax(lab) (W) ..cooveriiiinieee, :

TRF No. IEC61215D_SE
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Clause Requirement + Test Result - Remark Verdict
P (LAD) (W) oo, 2 - , 2 - , —
Voc(lab) (V) v N < - ) < - ) —
ISC (Iab) (A) wooeeeieeeee e s - ) < - ) —
Testmethod.........ccceeevveeeeeeeceeeeeeeenenen:. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
High 3-3 9.185 48.137 8.564 41.250 353.278 79.90 —
High 3-4 9.244 48.253 8.554 41.522 355.175 79.63 —
High 4-3 9.241 48.245 8.518 41.563 354.026 79.41 —
High 4-4 9.257 48.225 8.539 41.558 354.853 79.49 —
Supplementary information: N/A
TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (equivalent irradiance) —
Test Date [YYYY-MM-DDJ........cccceveennenne :|2020-09-11 —
Lower end power class Higher end power class —
Pmax(lab) (W) ..cooveriiiieieeeeen, 2 - . > - ) —
P (LAD) (W) oo, 2 - , 2 - , —
Voc(lab) (V) oo s - . < - ) —
ISC (Iab) (A) .eeveeiee e, s - . < - ) —
Testmethod.........cccceevveeveveeceseeeeneneens. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
High 3-3 14.613 49.481 14.097 41.386 583.438 80.69 —
High 3-4 14.622 49.535 14.113 41.411 584.435 80.69 —
High 4-3 14.651 49.549 14.041 41.465 582.198 80.20 —
High 4-4 14.683 49.548 14.118 41.427 584.891 80.39 —

irradiance is 135W/m2.

Supplementary information: 1100W/m? equivalent irradiance is the effective value calculated when backside
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Annex 4: List of measurement equipment of Yangzhou Opto-Electrical Products Testing Institute

Testing / measuring . . . .
Clause Meatseusrt?rr‘nent/ equipment / material used, | Range used L2 Cda;[[téranon Ccf;\lljll;rdag[zn
9 (Equipment ID)

MQTO1 _ SB08102 — 2019-05-03 | 2020-11-02
MQTO1 _ SB08108 — 2019-04-29 | 2020-10-28
MQTO1 _ SB08111 — 2019-06-20 | 2020-12-19
MQTO1 _ SB08092 — 2019-04-26 | 2020-10-25
MQTO1 _ SB08125 _ _ _
MQTO02 _ SB08001 _
&MQTO
7&MOTO 2019-04-08 | 2020-10-07
4&MQT

09
MQTO3 _ SB10018 _
&MQT1 2019-12-13 | 2021-06-12

5
MQT15 _ SB08079 — 2019-04-10 | 2020-10-09
MQT15 _ SB08054 — 2019-04-20 | 2020-10-19
MQTO04 _ SB10022 — 2019-04-10 | 2020-10-09
MQTO8 _ SB08044 — 2019-04-20 | 2020-10-19
MQTO8 _ SB08038 — 2019-04-10 | 2020-10-09
MQT18 _ SB10022 _ 2019-04-10 | 2020-10-09
MQT18 _ SB08037 _
&MQTO 2019-12-28 | 2021-06-27

9
MQTO09 _ SB14002 — 2019-04-07 | 2020-10-06
MQTO09 _ SB08002 — 2019-05-23 | 2020-11-22
MQT16 _ SB01009 _ _ _
MQT10 _ SB16003 — 2019-05-23 | 2020-11-22
M%g)”( - SB09007 - 2019-04-19 | 2020-10-18
'V'lel( — SB12002 — 2010-12-13 | 2021-06-12
M%g)ll( — SB12011 — 2019-12-13 | 2021-06-12
M%g)ll( — SB10013 — 2019-12-13 | 2021-06-12
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Measurement / Testlng /measgrmg Last Calibration | Calibration
Clause ; equipment / material used, | Range used
testing : date due date
(Equipment ID)

MQT12 _ SB16004 — 2019-04-19 | 2020-10-18
MQT12 _ SB16006 — 2019-06-30 | 2020-12-29
MQT12 _ SB16005 — 2019-04-19 | 2020-10-18
MQT11( — SB08085 — 2019-04-19 | 2020-10-18

200)
MQT11( — SB08004 — 2010-12-13 | 2021-06-12

200)
MQT11( — SB08005 — 2019-12-13 | 2021-06-12

200)
MQT11( — SB08036 — 2010-12-28 | 2021-06-27

200)
MQT14 _ SB08055 — 2019-03-20 | 2020-09-19
MQT14 _ SB08059 — 2019-03-20 | 2020-09-19
MQT13 _ SB08087 — 2019-12-28 | 2021-06-27
MQT16 _ SB10007 — 2019-12-13 | 2021-06-12
MQT17 _ SB08076 — 2019-05-20 | 2020-11-19
MQT17 _ SB08107 — 2019-04-28 | 2020-10-27
MQT17 _ SB08112 _ _ _
MQT17 _ SB08142 _ 2019-04-20 | 2020-10-19
MQT17 _ SB08143 — 2019-04-20 | 2020-10-19
MQT12 _ SB16004 _ 2019-04-19 | 2020-10-18
MQT12 _ SB16006 — 2019-06-30 | 2020-12-29
MQT12 _ SB16005 _ 2019-04-19 | 2020-10-18
MOTL1( - SBO808S - 2019-04-19 | 2020-10-18

200)
MZQOTol)l( — SB08004 — 2019-12-13 | 2021-06-12

For equipments details, please refer equipments’ listin YOT
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