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TEST REPORT
IEC 61215-series:2021

TUV SUD Test Report for Terrestrial photovoltaic (PV) modules — Design qualification and type

approval
Report No.: 704062316712-00 part 1 of 2
Date of issue: April 11, 2024
Project handler: Rongwei Jing

Testing laboratory:
Address:

Testing location:

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
No. 151 Heng Tong Road, Shanghai 200070, P. R. China

Yangzhou Opto-Electrical Products Testing Institute

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

Client:

Client number:
Address:

Contact person:

Q-SUN Anhui Co., Ltd.

104991

West of Jingliu Road, North of Weisan Road, 239300 Tianchang City,
Anhui Province, PEOPLE'S REPUBLIC OF CHINA

Mr. Rongyuan Gu

Standard:

This TUV SUD test report form is based on the following requirements:
X IEC 61215-1:2021

X IEC 61215-2:2021

X IEC 61215-1-1:2021

[J IEC 61215-1-2:2021

[]IEC 61215-1-3:2021

[ ] IEC 61215-1-4:2021

TRF number and revision:

IEC61215:2021, rev. 1

TRF originated by:

TUV SUD Product Service, Mr. Bo Xiangxi

Copyright blank test report:

This test report is based on the content of the standard (see above). The test report
considered selected clauses of the a.m. standard(s) and experience gained with product
testing. It was prepared by TUV SUD Product Service.

TUV SUD Group takes no responsibility for and will not assume liability for damages
resulting from the reader’s interpretation of the reproduced material due to its placement
and context.

General disclaimer:

This test report may only be quoted in full. Any use for advertising purposes must be
granted in writing. This report is the result of a single examination of the object in
question and is not generally applicable evaluation of the quality of other products in
regular production.

Scheme:

Non-standard test method:

National deviations:

DX TUV Mark  [] without certification
[] GS Mark ] NRTL Mark [] EU-Directive
X No [] Yes, see details under Summary of testing

The product fulfils the requirements of
EN IEC 61215-1:2021/AC:2021-06, EN IEC 61215-1-1:2021 & EN
IEC 61215-2:2021

ID: 154095

Revision: 1 - released

Test Report IEC61215:2021
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Page 1 of 140

TV

®



Page 2 of 140

&

Report No.: 704062316712-00 part 1 of 2 Prodict Service
Number of pages (Report): 140
Number of pages (Attachments): 6
Compiled by: Rongwei Jing Approved by: | Guangxia Fu
(+ signature) ,l"'( Lonfras (+ signature) Lﬁ
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Test sample: Photovoltaic (PV) Module(s)

Type of test object: Mono-Crystalline Silicon Photovoltaic Module

Trademark: a5UN ez

Model and/or type reference: QN-685HT-01, QN-595HT-02, QN-580HT-05, QN-560HT-06,
QN-615HT-06 (representative testing models)

Rating(s): refer to page 5~24

Manufacturer: Q-SUN Anhui Co., Ltd.

Manufacturer number: 104991

Address: West of Jingliu Road, North of Weisan Road, 239300 Tianchang City,
Anhui Province, PEOPLE'S REPUBLIC OF CHINA

Name and address of factory(ies)

1. Q-SUN Anhui Co., Ltd.

West of Jingliu Road, North of Weisan Road, 239300 Tianchang City, Anhui Province, PEOPLE'S
REPUBLIC OF CHINA

Factory No.: 104991

2. Q-SUN Jiangsu Co., Ltd.

Fengfu No. 4 Road, Precision Manufacting Industrial Park, 224200 DongTai City, Jiangsu Province,
PEOPLE'S REPUBLIC OF CHINA

Factory No.: 118795

Sub-contractors/ tests (clause): N/A
Name: N/A

X] Complete test according to TRF

[ Partial test according to manufacturer's specifications

Order description: [ Preliminary test
] Spot check
[] Others:
Date of order: November 20, 2023
Date of receipt of test item: December 14, 2023

Date(s) of performance of test: December 15, 2023 to April 03, 2024

Test item particulars:

See below for details

Purpose of the product (Description of intended use):

Test Report IEC61215:2021
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The PV modules for electricity generation systems with max. voltage of 1500 V DC
Characteristic data (not shown on the marking plate):
N/A
Test Report IEC61215:2021
ID: 154095 Revision: 1 - released Effective:2021-06-01 Page 4 of 140
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Report No.: 7(?4?(?:22%715120-00 part 1 of 2 Prodict Service
Product Electrical Ratings:
Monoficial Module:
Module type -
Voc [V] /Tolerance -
Vmp [V] -
Imax [Adc] -
Isc [Adc] /Tolerance -
Pmp [W] /Tolerance -
Maximum system )
voltage [V]
Maximum Over-Current -
Protection Rating [A]
Note: Further qualification for higher and/or lower output power see annex 3
Bifacial Module:
Module type QN-670HT-01 | QN-675HT-01 | QN-680HT-01 | QN-685HT-01
STC_ _ Pmp [W] /Tolerance 670£3% 675+3% 680£3% QN-580HT-05
condition | oo V] ITolerance |  46.96+3% 47.16+3% 47.35+3% 47.55+3%
Isc [Adc] /Tolerance 18.06+3% 18.12+3% 18.18+3% 18.24+3%
Vmp [V] 39.39 39.57 39.74 39.92
Imax [Adc] 17.01 17.06 17.11 17.16
BNPI_ _ Pmp [W] /Tolerance 739+3% 744+3% 750+3% 755+£3%
condition |\, ¢ (V] /Tolerance |  46.96+3% 47.16+3% 47.35+3% 47.55+3%
Isc [Adc] /Tolerance 19.92+3% 19.98+3% 20.04+3% 20.11+3%
bifaciality ePmax 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
coefficie
nt pVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
olsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Ma)\‘/igl‘t‘;’;‘esf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 35 35 35 35
Rating [A]
Module type QN-690HT-01 | QN-695HT-01 | QN-700HT-01 | QN-705HT-01
STC_ . Pmp [W] /Tolerance 690+3% 695+3% 700+3% 705+3%
condition [\ ¢ [v] /Tolerance | 47.74£3% 47.94+3% 48.13+3% 48.32+3%
Test Report IEC61215:2021
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Report No.: 704062316712-00 part 1 of 2
Isc [Adc] /Tolerance |  18.29+3% 18.35+3% 18.41£3% 18.47+3%
vmp [V] 40.09 40.27 40.44 40.61
Imax [Adc] 17.21 17.26 17.31 17.36
BNPI Pmp [W] /Tolerance 761£3% 766+3% 772+3% 777£3%
condition | o V] ITolerance |  47.74+3% 47.94+3% 48.13+3% 48.32+3%
Isc [Adc] /Tolerance 20.17+£3% 20.23+3% 20.30£3% 20.36+£3%
bifaciality @Pmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
olsc 0.8+10% 0.8£10% 0.8£10% 0.8+10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 35 35 35 35
Rating [A]

Module type QN-710HT-01 | QN-610HT-01 | QN-615HT-01 | QN-620HT-01
sTC Pmp [W] /Tolerance 710£3% 610+3% 615£3% 620+3%
condition | oo [V] ITolerance |  48.51+3% 42.91+3% 43.12+3% 43.32+3%

Isc [Adc] /Tolerance 18.52+3% 18.0 + 3% 18.06+£3% 18.11+3%
vmp [V] 40.78 35.8 35.99 36.17
Imax [Adc] 17.41 17.04 17.09 17.14
BNPI Pmp [W] /Tolerance 783£3% 673+3% 678£3% 684+3%
condition |\, ¢ (V] /Tolerance |  48.51+3% 42.91+3% 43.12+3% 43.3243%
Isc [Adc] /Tolerance 20.43£3% 19.84+3% 19.91+3% 19.97+3%
bifaciality @Pmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
plsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 35 35 35 35
Rating [A]
Module type QN-625HT-01 | QN-630HT-01 | QN-635HT-01 | QN-640HT-01
STC_ . Pmp [W] /Tolerance 625+3% 630+3% 635+3% 640+3%
condition [\ [v] /Tolerance | 43.54£3% 43.74+3% 43.96+3% 44.16+3%
Isc [Adc] /Tolerance |  18.17+3% 18.23+3% 18.29+3% 18.34£3%
Test Report IEC61215:2021
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Vmp [V] 36.36 36.54 36.73 36.91
Imax [Adc] 17.19 17.24 17.29 17.34
BNPI Pmp [W] /Tolerance 689+3% 695+3% 700£3% 706+3%
condition [\ ¢ [V] /Tolerance | 43.54£3% 43.74+3% 43.96+3% 44.16+3%
Isc [Adc] /Tolerance |  20.04+3% 20.10+3% 20.163% 20.233%
bifaciality @Pmax 0.8+10% 0.8+10% 0.8£10% 0.8+10%
ﬁ?eﬁ'c'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
olsc 0.8+10% 0.8£10% 0.8£10% 0.8£10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 35 35 35 35
Rating [A]
Module type QN-645HT-01 | QN-585HT-02 | QN-590HT-02 | QN-595HT-02
STC' . Pmp [W] /Tolerance 645+3% 585+3% 590+3% 595+3%
condition |y o V] ITolerance | 44.37+3% 46.76+3% 46.98+3% 47.20+3%
Isc [Adc] /Tolerance |  18.40£3% 15.84+3% 15.90+3% 15.95£3%
vmp [V] 37.09 39.21 39.41 39.61
Imax [Adc] 17.39 14.92 14.97 15.02
BNPI_ _ Pmp [W] /Tolerance 711+3% 645+3% 650+3% 656+3%
condition | oo V] ITolerance | 44.37+3% 46.76+3% 46.98+3% 47.20+3%
Isc [Adc] /Tolerance 20.29+3% 17.46+3% 17.53+3% 17.59+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
plsc 0.8+10% 0.8+10% 0.8£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 35 30 30 30
Rating [A]
Module type QN-600HT-02 | QN-605HT-02 | QN-610HT-02 | QN-615HT-02
STC Pmp [W] /Tolerance 600+3% 605+3% 610+3% 615+3%
condition [\ ¢ [v] /Tolerance | 47.43£3% 47.65+3% 47.88+3% 48.10+3%
Isc [Adc] /Tolerance 16.01+3% 16.07+3% 16.13+3% 16.19+3%
vmp [V] 39.81 40.01 40.21 40.41
Test Report IEC61215:2021
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Report No.: 704062316712-00 part 1 of 2
Imax [Adc] 15.07 15.12 15.17 15.22
BNPI Pmp [W] /Tolerance 6613% 6673% 673+3% 678+3%
condition [\ (V] /Tolerance | 47.43£3% 47.65+3% 47.88+3% 48.10+3%
Isc [Adc] /Tolerance |  17.65+3% 17.72+3% 17.78+3% 17.85£3%
biaciality oPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁfemc'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
glsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-620HT-02 | QN-535HT-02 | QN-540HT-02 | QN-545HT-02
STC Pmp [W] /Tolerance 620+3% 535+3% 540+3% 545+3%
condition |y o V] ITolerance | 48.32+3% 42.89+3% 43.13+3% 43.37+3%
Isc [Adc] /Tolerance 16.24+3% 15.79+3% 15.85+3% 15.91+3%
vmp [V] 40.6 35.79 36 36.21
Imax [Adc] 15.27 14.95 15 15.05
BNPI Pmp [W] /Tolerance 684+3% 590+£3% 595+3% 601+3%
condition |\ V] ITolerance | 48.32+3% 42.89+3% 43.13+3% 43.37+3%
Isc [Adc] /Tolerance | 17.913% 17.41+3% 17.473% 17.54+3%
bifaciality oPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁide @Voc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
plsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]

Module type QN-550HT-02 | QN-555HT-02 | QN-560HT-02 | QN-565HT-02
sTC Pmp [W] /Tolerance 550+3% 555+3% 560+3% 565+3%
condition |, V] rTolerance 43.61+3% 43.85+3% 44.08+3% 44.32+3%

Isc [Adc] /Tolerance 15.96+3% 16.02+3% 16.08+3% 16.14+3%
vmp [V] 36.42 36.63 36.84 37.05
Imax [Adc] 15.1 15.15 15.20 15.25
Test Report IEC61215:2021
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BNPI' . Pmp [W] /Tolerance 606+3% 612+3% 617+3% 623+3%
condition I\ ¢ [v] /Tolerance | 43.61£3% 43.85+3% 44.08+3% 44.32+3%
Isc [Adc] /Tolerance 17.60+3% 17.66+3% 17.73£3% 17.79+x3%
bifaciality ®Pmax 0.8£10% 0.8+10% 0.8£10% 0.8+10%
ﬁfemde oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
olsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-480HT-02 | QN-485HT-02 | QN-490HT-02 | QN-495HT-02
STC_ _ Pmp [W] /Tolerance 480+£3% 485+3% 490+3% 495+3%
condition |\, ¢ (V] /Tolerance |  38.74+3% 39.01+3% 39.26+3% 39.51+3%
Isc [Adc] /Tolerance 15.68+3% 15.74+3% 15.80+£3% 15.86+3%
Vmp [V] 32.15 32.38 32.6 32.82
Imax [Adc] 14.93 14.98 15.03 15.08
BNPI Pmp [W] /Tolerance 529+3% 535+3% 540+3% 546+3%
condition |\ o [V] ITolerance | 38.74+3% 39.01+3% 39.26+3% 39.51+3%
Isc [Adc] /Tolerance 17.29+3% 17.36£3% 17.42+3% 17.48+3%
bifaci_a!ity ®Pmax 0.8+10% 0.8+10% 0.8+£10% 0.8+10%
coefficie pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
olsc 0.8£10% 0.8+10% 0.8£10% 0.8+10%
Ma’f};?t‘;rgesf’\ztem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-500HT-02 | QN-505HT-02 | QN-425HT-02 | QN-430HT-02
STC Pmp [W] /Tolerance 500+3% 505+3% 425+3% 430+3%
condition | o [V] MTolerance |  39.77+3% 40.02+3% 34.65+3% 34.93+3%
Isc [Adc] /Tolerance 15.91+3% 15.97+3% 15.53+3% 15.58+3%
vmp [V] 33.05 33.27 28.6 28.84
Imax [Adc] 15.13 15.18 14.86 14.91
Pmp [W] /Tolerance 551+3% 557+3% 469+3% 474+3%
Test Report IEC61215:2021
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Report No.: 704062316712-00 part 1 of 2
BNPI Voc [V] /Tolerance 39.77+3% 40.02+3% 34.65+3% 34.93+3%
condition I~ [Adc] /Tolerance |  17.55£3% 17.61+3% 17.12+3% 17.18+3%
bifaciality @Pmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
olsc 0.8+10% 0.8£10% 0.8+10% 0.8£10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]

Module type QN-435HT-02 | QN-440HT-02 | QN-445HT-02 | QN-450HT-02
sTC Pmp [W] /Tolerance 435£3% 440£3% 445£3% 450£3%
condition | ¢ V] ITolerance | 35.2043% 35.47+3% 35.75+3% 36.02+3%

Isc [Adc] /Tolerance 15.64+3% 15.70+3% 15.76+3% 15.82+3%
Vmp [V] 29.08 29.31 29.55 29.78
Imax [Adc] 14.96 15.01 15.06 15.11
BNPI Pmp [W] /Tolerance 480£3% 485£3% 491£3% 496£3%
condition |\, ¢ (V] /Tolerance |  35.20+3% 35.47+3% 35.75+3% 36.02+3%
Isc [Adc] /Tolerance 17.25+3% 17.31+3% 17.38+3% 17.44+3%
bifaciality oPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
plsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Ma’f}g?t‘;rgesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-605HT-03 | QN-610HT-03 | QN-615HT-03 | QN-620HT-03
STC_ . Pmp [W] /Tolerance 605+3% 610+3% 615+3% 620+3%
condition [\ ¢ [v] /Tolerance | 50.76£3% 50.98+3% 51.21+3% 48.32+3%
Isc [Adc] /Tolerance |  15.09+3% 15.15£3% 15.21£3% 16.24+3%
vmp [V] 42.79 42.99 43.19 40.6
Imax [Adc] 14.14 14.19 14.24 15.27
BNPI Pmp [W] /Tolerance 667+3% 673+3% 678+3% 683.57+3%
condition | o [V] ITolerance |  50.76+3% 50.98+3% 51.21+3% 48.32+3%
Test Report IEC61215:2021
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Report No.: 704062316712-00 part 1 of 2
Isc [Adc] /Tolerance |  16.64+3% 16.70£3% 16.77+3% 17.91+3%
bifaciality @Pmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
olsc 0.8£10% 0.8+10% 0.8+10% 0.8+10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-625HT-03 | QN-630HT-03 | QN-635HT-03 | QN-640HT-03
STC Pmp [W] /Tolerance 625+3% 630+£3% 635+3% 640+£3%
condition |y o [V] ITolerance |  51.63+3% 51.85+3% 52.07+3% 52.29+3%
Isc [Adc] /Tolerance |  15.32+3% 15.38+3% 15.44+3% 15.49+3%
vmp [V] 43.58 43.78 43.97 44.17
Imax [Adc] 14.34 14.39 14.44 14.49
BNPI Pmp [W] /Tolerance 689+3% 695+3% 700£3% 706+£3%
condition | o [V] ITolerance |  51.63+3% 51.85+3% 52.07+3% 52.29+3%
Isc [Adc] /Tolerance 16.89+3% 16.96+3% 17.02+3% 17.08+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
plsc 0.8+10% 0.8£10% 0.8+10% 0.8+10%
Ma’\‘/ig?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-555HT-03 | QN-560HT-03 | QN-565HT-03 | QN-570HT-03
STC Pmp [W] /Tolerance 555+3% 560+3% 565+3% 570+3%
condition [\ ¢ [v] /Tolerance | 46.71£3% 46.95+3% 47.18+3% 47.42+3%
Isc [Adc] /Tolerance 15.04+3% 15.10+3% 15.16+3% 15.21+3%
Vmp [V] 39.17 39.38 39.59 39.8
Imax [Adc] 14.17 14.22 14.27 14.32
BNPI Pmp [W] /Tolerance 612+3% 617+3% 623+3% 628+3%
condition [\ ¢ V] /Tolerance | 46.71£3% 46.95+3% 47.18+3% 47.42+3%
Isc [Adc] /Tolerance |  16.58+3% 16.65+3% 16.71£3% 16.78+3%
Test Report IEC61215:2021
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bifac!a!ity ®Pmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁfemc'e oVoc 0.98+5% 0.98+5% 0.98+5% 0.98+5%
olsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-575HT-03 | QN-580HT-03 | QN-585HT-03 | QN-505HT-03
STC Pmp [W] /Tolerance 575+3% 580+3% 585+3% 505+3%
condition |y o [V] ITolerance |  47.65+3% 47.89+3% 48.12+3% 42.78+3%
Isc [Adc] /Tolerance 15.27+3% 15.33+3% 15.39+3% 14.94+3%
Vmp [V] 40.01 40.22 40.43 35.69
Imax [Adc] 14.37 14.42 14.47 14.15
BNPI Pmp [W] /Tolerance 634+3% 639+3% 645+3% 557+3%
condition |y o V] ITolerance | 47.65+3% 47.89+3% 48.12+3% 42.78+3%
Isc [Adc] /Tolerance 16.84+3% 16.90+£3% 16.97+3% 16.48+3%
bifaciality pPmax 0.8+10% 0.8+10% 0.8£10% 0.8+10%
ﬁ?eﬁide pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
oQlsc 0.8£10% 0.8+10% 0.8+10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-510HT-03 | QN-515HT-03 | QN-520HT-03 | QN-525HT-03
STC_ . Pmp [W] /Tolerance 510+3% 515+3% 520+3% 525+3%
condition |\, V] rTolerance 43.04+3% 43.29+3% 43.54+3% 43.80+3%
Isc [Adc] /Tolerance 15.00+3% 15.06+3% 15.12+3% 15.17+3%
Vmp [V] 35.92 36.14 36.36 36.59
Imax [Adc] 14.2 14.25 14.3 14.35
BNPI Pmp [W] /Tolerance 562+3% 568+3% 573+3% 579+3%
condition [\ ¢ [v] /Tolerance | 43.04£3% 43.29+3% 43.54+3% 43.80+3%
Isc [Adc] /Tolerance 16.54+3% 16.60+3% 16.67+3% 16.73+3%
®Pmax 0.8£10% 0.8+10% 0.8+10% 0.8+10%
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Page 13 of 140 Product Service
Report No.: 704062316712-00 part 1 of 2
bifaciality pVvoc 0.98+£5% 0.98+5% 0.98+5% 0.98+5%
coefficie
nt plsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-530HT-03 | QN-455HT-03 | QN-460HT-03 | QN-465HT-03
STC Pmp [W] /Tolerance 530+3% 455+3% 460+3% 465+3%
condition |y V] ITolerance | 44.05+3% 38.67+3% 38.95+3% 39.21+3%
Isc [Adc] /Tolerance 15.23+3% 14.89+3% 14.95+3% 15.01+3%
vmp [V] 36.81 32.09 32.33 32.56
Imax [Adc] 14.4 14.18 14.23 14.28
BNPI' . Pmp [W] /Tolerance 584+3% 502+3% 507+3% 513+3%
condition [\ ¢ [v] /Tolerance | 44.05£3% 38.67+3% 38.95+3% 39.21+3%
Isc [Adc] /Tolerance 16.79+3% 16.42+3% 16.49+3% 16.55+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
¢plsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-470HT-03 | QN-475HT-03 | QN-480HT-03 | QN-585HT-04
STC_ _ Pmp [W] /Tolerance 470+£3% 475x3% 480+3% 585+3%
condition I\ ¢ [v] /Tolerance | 39.493% 39.75+3% 40.01+3% 50.80+3%
Isc [Adc] /Tolerance 15.07+3% 15.13+3% 15.18+3% 14.58+3%
vmp [V] 32.80 33.03 33.26 42.83
Imax [Adc] 14.33 14.38 14.43 13.66
BNPI Pmp [W] /Tolerance 518+3% 524+3% 529+3% 645+3%
condition [\ ¢ [v] /Tolerance | 39.493% 39.75+3% 40.01+3% 50.80+3%
Isc [Adc] /Tolerance 16.61+3% 16.68+3% 16.74+3% 16.07+£3%
®Pmax 0.8+10% 0.8+10% 0.8+£10% 0.8+10%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
Test Report IEC61215:2021
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Page 14 of 140 Product Service
Report No.: 704062316712-00 part 1 of 2

bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt

Maximum system 1500 1500 1500 1500

voltage [V]
Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type QN-590HT-04 | QN-595HT-04 | QN-600HT-04 | QN-605HT-04
STC Pmp [W] /Tolerance 590+3% 595+3% 600£3% 605+3%
condition | V] ITolerance |  51.02+3% 51.26+3% 51.49+3% 51.71+3%
Isc [Adc] /Tolerance |  14.64+3% 14.69+3% 14.75+3% 14.81+3%
Vmp [V] 43.03 43.24 43.45 43.65

Imax [Adc] 13.71 13.76 13.81 13.86
BNPI' . Pmp [W] /Tolerance 650£3% 656+3% 662+3% 667+3%
condition [\ ¢ [v] /Tolerance | 51.02£3% 51.26+3% 51.49+3% 51.71+3%

Isc [Adc] /Tolerance |  16.14%3% 16.20+3% 16.27+3% 16.33+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e @Voc 0.98+5% 0.98+5% 0.98+5% 0.98+5%

plsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]

Module type QN-610HT-04 | QN-615HT-04 | QN-535HT-04 QN'%“? HT-
sTC Pmp [W] /Tolerance 610+3% 615+3% 535+3% 540+3%
condition | - [V] ITolerance | 51.93+3% 52.15+3% 46.77+3% 47.02+3%

Isc [Adc] /Tolerance 14.87+3% 14.93+3% 14.48+3% 14.54+3%

Vmp [V] 43.85 44.05 39.22 39.44

Imax [Adc] 13.91 13.96 13.64 13.69
BNPI Pmp [W] /Tolerance 673+3% 678+3% 590+3% 595+3%
condition |\, V] rTolerance 51.93+3% 52.15+3% 46.77+3% 47.02+3%
Isc [Adc] /Tolerance 16.39+3% 16.46+3% 15.97+3% 16.03+3%
@Pmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
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Page 15 of 140
Report No.: 704062316712-00 part 1 of 2

&

Product Service

bifaciality pVvoc 0.98+£5% 0.98+5% 0.98+£5% 0.98+5%
coefficie
nt plsc 0.8+10% 0.8+10% 0.8+10% 0.8+10%
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-545HT-04 | QN-550HT-04 | QN-555HT-04 | QN-560HT-04
STC Pmp [W] /Tolerance 545+3% 550+£3% 555+3% 560+£3%
condition [\, - V] /Tolerance |  47.27+3% 47.51+3% 47.75+3% 48.00+3%
Isc [Adc] /Tolerance 14.60+3% 14.65+£3% 14.71+3% 14.77+3%
vmp [V] 39.67 39.88 40.10 40.32
Imax [Adc] 13.74 13.79 13.84 13.89
BNPI' . Pmp [W] /Tolerance 601+3% 606+£3% 612+3% 618+3%
condition [\ ¢ (V] /Tolerance | 47.273% 47.51+3% 47.75+3% 48.00+3%
Isc [Adc] /Tolerance 16.09+3% 16.16+£3% 16.22+3% 16.28+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
oplsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-440HT-04 | QN-445HT-04 | QN-450HT-04 | QN-455HT-04
STC_ _ Pmp [W] /Tolerance 440+£3% 445+3% 450+3% 455+3%
condition I\ ¢ [v] /Tolerance | 38.83£3% 39.12+3% 39.41+3% 39.68+3%
Isc [Adc] /Tolerance 14.34+3% 14.40+3% 14.46x3% 14.51+3%
vmp [V] 32.23 32.48 32.73 32.97
Imax [Adc] 13.65 13.70 13.75 13.80
BNPI Pmp [W] /Tolerance 485+3% 491+3% 496+3% 502+3%
condition [\ [v] /Tolerance | 38.83£3% 39.12+3% 39.41+3% 39.68+3%
Isc [Adc] /Tolerance 15.81+3% 15.88+3% 15.94+3% 16.00+£3%
®Pmax 0.8+10% 0.8+10% 0.8+£10% 0.8+10%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
Test Report IEC61215:2021
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Page 16 of 140
Report No.: 704062316712-00 part 1 of 2

&

Product Service

bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-460HT-04 | QN-565HT-05 | QN-570HT-05 | QN-575HT-05
STC Pmp [W] /Tolerance 460+3% 565+3% 570+3% 575+3%
condition | o [V] ITolerance |  39.96+3% 50.59+3% 50.83+3% 51.07+3%
Isc [Adc] /Tolerance 14.57+3% 14.14+3% 14.19+3% 14.25+3%
vmp [V] 33.21 42.64 42.86 43.07
Imax [Adc] 13.85 13.25 13.30 13.35
BNPI' . Pmp [W] /Tolerance 507+3% 623+£3% 629+3% 634+3%
condition [\ ¢ [v] /Tolerance | 39.96£3% 50.59+3% 50.83+3% 51.07+3%
Isc [Adc] /Tolerance 16.07+3% 15.59+3% 15.65+3% 15.71+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
oplsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-580HT-05 | QN-585HT-05 | QN-590HT-05 | QN-595HT-05
STC_ _ Pmp [W] /Tolerance 580+3% 585+3% 590+3% 595+3%
condition [\ ¢ [v] /Tolerance | 51.30£3% 51.53+3% 51.77+3% 52.00+3%
Isc [Adc] /Tolerance 14.31+3% 14.37+3% 14.43+3% 14.48+3%
vmp [V] 43.28 43.49 43.70 43.91
Imax [Adc] 13.40 13.45 13.50 13.55
BNPI Pmp [W] /Tolerance 639+3% 645+3% 650+3% 656+3%
condition [\ ¢ V] /Tolerance | 51.30£3% 51.53+3% 51.77+3% 52.00+3%
Isc [Adc] /Tolerance 15.78+3% 15.84+3% 15.91+3% 15.97+3%
®Pmax 0.8+10% 0.8+10% 0.8+£10% 0.8+10%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
Test Report IEC61215:2021
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Page 17 of 140 Product Service
Report No.: 704062316712-00 part 1 of 2
bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-600HT-05 | QN-520HT-05 | QN-525HT-05 | QN-530HT-05
STC Pmp [W] /Tolerance 600£3% 520+£3% 525+3% 530+£3%
condition |y V] ITolerance |  52.23+3% 46.70+3% 46.95+3% 47.2143%
Isc [Adc] /Tolerance 14.54+3% 14.10+3% 14.15+3% 14.21+3%
vmp [V] 44.12 39.16 39.38 39.61
Imax [Adc] 13.60 13.28 13.33 13.38
BNPI' . Pmp [W] /Tolerance 662+3% 573+3% 579+3% 584+3%
condition [\ ¢ [v] /Tolerance | 52.23£3% 46.70+3% 46.95+3% 47.213%
Isc [Adc] /Tolerance 16.03+3% 15.54+3% 15.61+3% 15.67+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
¢plsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-535HT-05 | QN-540HT-05 | QN-545HT-05 | QN-550HT-05
STC_ _ Pmp [W] /Tolerance 535+3% 540+3% 545+3% 550+3%
condition I\ ¢ [v] /Tolerance | 47.46£3% 47.71+3% 47.96+3% 48.20+3%
Isc [Adc] /Tolerance 14.27+3% 14.33+3% 14.39+3% 14.44+3%
vmp [V] 39.84 40.06 40.28 40.50
Imax [Adc] 13.43 13.48 13.53 13.58
BNPI Pmp [W] /Tolerance 590+3% 595+3% 601+3% 606+3%
condition [\ ¢ [v] /Tolerance | 47.46£3% 47.71+3% 47.96+3% 48.20+3%
Isc [Adc] /Tolerance 15.73+3% 15.80+3% 15.86+£3% 15.93+3%
®Pmax 0.8+10% 0.8+10% 0.8+£10% 0.8+10%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
Test Report IEC61215:2021
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Page 18 of 140 Product Service
Report No.: 704062316712-00 part 1 of 2
bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-470HT-05 | QN-475HT-05 | QN-480HT-05 | QN-485HT-05
STC Pmp [W] /Tolerance 470+3% 475+3% 480+3% 485+3%
condition |\ V] ITolerance |  42.50+3% 42.78+3% 43.05+3% 43.31+3%
Isc [Adc] /Tolerance 14.00+£3% 14.06+£3% 14.11+3% 14.17+3%
vmp [V] 35.44 35.69 35.93 36.16
Imax [Adc] 13.26 13.31 13.36 13.41
BNPI' . Pmp [W] /Tolerance 518+3% 524+3% 529+3% 535+3%
condition [\ ¢ [v] /Tolerance | 42.50£3% 42.78+3% 43.05+3% 43.31+3%
Isc [Adc] /Tolerance 15.43+3% 15.50+3% 15.56+£3% 15.63+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
¢plsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-490HT-05 | QN-495HT-05 | QN-500HT-05 | QN-425HT-05
STC_ _ Pmp [W] /Tolerance 490+£3% 495+3% 500+3% 425+3%
condition [\ ¢ [v] /Tolerance | 43.593% 43.86+3% 44.12+3% 38.54+3%
Isc [Adc] /Tolerance 14.23+3% 14.29+3% 14.34+3% 13.96+3%
vmp [V] 36.40 36.64 36.87 31.98
Imax [Adc] 13.46 13.51 13.56 13.29
BNPI Pmp [W] /Tolerance 540+3% 546+3% 551+3% 469+3%
condition [\ ¢ [v] /Tolerance | 43.593% 43.86+3% 44.12+3% 38.54+3%
Isc [Adc] /Tolerance 15.69+3% 15.75+3% 15.82+3% 15.39+3%
®Pmax 0.8+10% 0.8+10% 0.8+£10% 0.8+10%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
Test Report IEC61215:2021
ID: 154095 Revision: 1 - released Effective:2021-06-01 Page 18 of 140

®

TV



&

Page 19 of 140 Product Service
Report No.: 704062316712-00 part 1 of 2
bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-430HT-05 | QN-435HT-05 | QN-440HT-05 | QN-445HT-05
STC Pmp [W] /Tolerance 430+3% 435+3% 440+3% 445+3%
condition | V] ITolerance |  38.83+3% 39.13+3% 39.42+3% 39.70+3%
Isc [Adc] /Tolerance 14.01+3% 14.07+3% 14.13+3% 14.19+3%
vmp [V] 32.23 32.49 32.74 32.99
Imax [Adc] 13.34 13.39 13.44 13.49
BNPI' . Pmp [W] /Tolerance 474+3% 480+3% 485+3% 491+3%
condition [\ ¢ [v] /Tolerance | 38.83£3% 39.13+3% 39.42+3% 39.70+3%
Isc [Adc] /Tolerance 15.45+3% 15.52+3% 15.58+3% 15.64+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
¢plsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-450HT-05 | QN-600HT-06 | QN-605HT-06 | QN-610HT-06
STC_ _ Pmp [W] /Tolerance 450+£3% 600+£3% 605+3% 610+3%
condition [\ ¢ [v] /Tolerance | 39.98£3% 54.71+3% 54.93+3% 55.16+3%
Isc [Adc] /Tolerance 14.25+3% 13.88+3% 13.94+3% 14.00+3%
vmp [V] 33.23 46.37 46.57 46.78
Imax [Adc] 13.54 12.94 12.99 13.04
BNPI Pmp [W] /Tolerance 496+3% 662+3% 667+3% 673+3%
condition [y ¢ [v] /Tolerance | 39.98£3% 54.71+3% 54.93+3% 55.16+3%
Isc [Adc] /Tolerance 15.71+3% 15.31+3% 15.37£3% 15.43+3%
®Pmax 0.8+10% 0.8+10% 0.8+£10% 0.8+10%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
Test Report IEC61215:2021
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Page 20 of 140 Product Service
Report No.: 704062316712-00 part 1 of 2
bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-615HT-06 | QN-620HT-06 | QN-625HT-06 | QN-630HT-06
STC Pmp [W] /Tolerance 615+3% 620+£3% 625+3% 630£3%
condition |y V] ITolerance | 55.38+3% 55.60+3% 55.82+3% 56.04+3%
Isc [Adc] /Tolerance 14.06+£3% 14.11+3% 14.17+3% 14.23+3%
vmp [V] 46.98 47.18 47.38 47.58
Imax [Adc] 13.09 13.14 13.19 13.24
BNPI' . Pmp [W] /Tolerance 678+3% 684+3% 689+3% 695+3%
condition | V] Tolerance |  55.38+3% 55.60+3% 55.82+3% 56.04+3%
Isc [Adc] /Tolerance 15.50+£3% 15.56+£3% 15.63+3% 15.69+3%
bifacia!ity pPmax 0.8+10% 0.8+10% 0.8+10% 0.8+10%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
¢plsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-635HT-06 | QN-555HT-06 | QN-560HT-06 | QN-565HT-06
STC_ _ Pmp [W] /Tolerance 635+3% 555+3% 560+3% 565+3%
condition Iy ¢ [v] /Tolerance | 56.26£3% 51.01+3% 51.26+3% 51.32+3%
Isc [Adc] /Tolerance 14.29+3% 13.77+3% 13.83+x3% 13.94+3%
vmp [V] 47.78 43.02 43.24 43.30
Imax [Adc] 13.29 12.90 12.95 13.05
BNPI Pmp [W] /Tolerance 700+3% 612+3% 617+3% 623+3%
condition [\ ¢ [v] /Tolerance | 56.26£3% 51.01+3% 51.26+3% 51.32+3%
Isc [Adc] /Tolerance 15.75+£3% 15.18+3% 15.25+3% 15.37+3%
®Pmax 17.54+3% 16.91+3% 16.98+3% 17.11+3%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
Test Report IEC61215:2021
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Page 21 of 140 Product Service
Report No.: 704062316712-00 part 1 of 2
bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-570HT-06 | QN-575HT-06 | QN-580HT-06 | QN-585HT-06
STC Pmp [W] /Tolerance 570+3% 575+3% 580+3% 585+3%
condition |y V] ITolerance |  51.55+3% 51.80+3% 52.03+3% 52.26+3%
Isc [Adc] /Tolerance 13.99+3% 14.05+£3% 14.11+3% 14.17+3%
vmp [V] 4351 43.73 43.94 44.15
Imax [Adc] 13.10 13.15 13.20 13.25
BNPI' . Pmp [W] /Tolerance 628+3% 634+3% 640+3% 645+3%
condition [\ ¢ [v] /Tolerance | 51.55£3% 51.80+43% 52.03+3% 52.26+3%
Isc [Adc] /Tolerance 15.43+3% 15.49+3% 15.56+£3% 15.62+3%
bifacia!ity pPmax 17.19+3% 17.26+3% 17.33+3% 17.40+3%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
¢plsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-510HT-06 | QN-515HT-06 | QN-520HT-06 | QN-525HT-06
STC_ _ Pmp [W] /Tolerance 510+3% 515+3% 520+3% 525+3%
condition I\ ¢ [v] /Tolerance | 47.01£3% 47.28+3% 47.54+3% 47.80+3%
Isc [Adc] /Tolerance 13.73x3% 13.79+3% 13.85+3% 13.90+3%
vmp [V] 39.44 39.68 39.91 40.14
Imax [Adc] 12.93 12.98 13.03 13.08
BNPI Pmp [W] /Tolerance 562+3% 568+3% 573+3% 579+3%
condition [\ ¢ [v] /Tolerance | 47.01£3% 47.28+3% 47.54+3% 47.80+3%
Isc [Adc] /Tolerance 15.14+3% 15.20+3% 15.27+3% 15.33+3%
®Pmax 16.86+3% 16.93+3% 17.00+£3% 17.07£3%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
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Report No.: 704062316712-00 part 1 of 2
bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-530HT-06 | QN-535HT-06 | QN-465HT-06 | QN-470HT-06
STC Pmp [W] /Tolerance 530+3% 535+3% 465+3% 470+3%
condition |\ V] ITolerance |  48.06+3% 48.30+3% 43.09+3% 43.37+3%
Isc [Adc] /Tolerance 13.96+3% 14.02+3% 13.66+£3% 13.72+3%
vmp [V] 40.37 40.59 35.96 36.21
Imax [Adc] 13.13 13.18 12.93 12.98
BNPI' . Pmp [W] /Tolerance 584+3% 590+£3% 513+3% 518+3%
condition [\ ¢ [v] /Tolerance | 48.06£3% 48.30+3% 43.09+3% 43.373%
Isc [Adc] /Tolerance 15.39+3% 15.46+£3% 15.06+£3% 15.12+3%
bifacia!ity pPmax 17.15+3% 17.22+3% 16.77+3% 16.85+3%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
¢plsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-475HT-06 | QN-480HT-06 | QN-485HT-06 | QN-415HT-06
STC_ _ Pmp [W] /Tolerance 475+3% 480+3% 485+3% 415+3%
condition [\ ¢ [v] /Tolerance | 43.64£3% 43.93+3% 44.20+3% 38.80+3%
Isc [Adc] /Tolerance 13.78+3% 13.83+3% 13.89+3% 13.54+3%
vmp [V] 36.45 36.70 36.94 32.20
Imax [Adc] 13.03 13.08 13.13 12.89
BNPI Pmp [W] /Tolerance 524+3% 529+3% 535+3% 458+3%
condition [\ ¢ [v] /Tolerance | 43.64£3% 43.93+3% 44.20+3% 38.80+3%
Isc [Adc] /Tolerance 15.19+3% 15.25+3% 15.32+3% 14.93+3%
®Pmax 16.92+3% 16.99+3% 17.06£3% 16.63+3%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
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Report No.: 704062316712-00 part 1 of 2
bifaciality oplsc
coefficie 0.8+10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-420HT-06 | QN-425HT-06 | QN-430HT-06 | QN-435HT-06
STC Pmp [W] /Tolerance 420+3% 425+3% 430+3% 435+3%
condition |y o V] ITolerance |  39.10+3% 39.40+3% 39.69+3% 39.98+3%
Isc [Adc] /Tolerance 13.60+3% 13.66+£3% 13.71+3% 13.77£3%
vmp [V] 32.46 32.72 32.98 33.23
Imax [Adc] 12.94 12.99 13.04 13.09
BNPI' . Pmp [W] /Tolerance 463+3% 469+3% 474+3% 480+3%
condition [\ ¢ [v] /Tolerance | 39.10£3% 39.40+3% 39.69+3% 39.98+3%
Isc [Adc] /Tolerance 14.99+3% 15.06+£3% 15.12+3% 15.19+3%
bifacia!ity pPmax 16.70+3% 16.77+3% 16.84+3% 16.91+3%
ﬁ?eﬁ'c'e pVoc 0.98+5% 0.985% 0.98+5% 0.98+5%
¢plsc 0.8+£10% 0.8+10% 0.8+£10% 0.8+10%
Ma’\‘jg?t‘;gesf’\f]tem 1500 1500 1500 1500
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-440HT-06 | QN-370HT-06 | QN-375HT-06 | QN-380HT-06
STC_ _ Pmp [W] /Tolerance 440+£3% 370+£3% 375+3% 380+3%
condition I\ ¢ [v] /Tolerance | 40.28£3% 34.69+3% 35.01+3% 35.33+3%
Isc [Adc] /Tolerance 13.83+x3% 13.50+3% 13.56+3% 13.62+3%
vmp [V] 33.49 28.64 28.91 29.19
Imax [Adc] 13.14 12.92 12.97 13.02
BNPI Pmp [W] /Tolerance 485+3% 408+3% 413+3% 419+3%
condition [\ ¢ [v] /Tolerance | 40.28£3% 34.69+3% 35.01+3% 35.33+3%
Isc [Adc] /Tolerance 15.25+3% 14.89+3% 14.95+3% 15.01+3%
®Pmax 16.98+3% 16.58+3% 16.65+£3% 16.72+3%
pVoc 0.981£5% 0.98+5% 0.98+5% 0.98+5%
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bifaciality olsc
coefficie 0.8£10% 0.8+10% 0.8+10% 0.8+10%
nt
Maximum system 1500 1500 1500 1500
voltage [V]
Maximum Over-
Current Protection 30 30 30 30
Rating [A]
Module type QN-385HT-06 | QN-390HT-06 -
STC Pmp [W] /Tolerance 385+3% 390+3% -
condition
Voc [V] /Tolerance 35.64+3% 35.96+3% -
Isc [Adc] /Tolerance 13.67+3% 13.73x3% -
Vmp [V] 29.46 29.73 -
Imax [Adc] 13.07 13.12 -
BNPI Pmp [W] /Tolerance 425+3% 430+3% -
condition
Voc [V] /Tolerance 35.64+3% 35.96+3% -
Isc [Adc] /Tolerance 15.08+3% 15.14+3% -
bifaciality pPmax 16.79+3% 16.86+3% -
coefficie
nt pVoc 0.98+5% 0.98+5% -
olsc 0.8£10% 0.8+10% -
Maximum system
voltage [V] 1500 1500 -
Maximum Over-
Current Protection 30 30 -
Rating [A]
Note: Further qualification for higher and/or lower output power see annex 3
Information for testing sample:
Sample # Sample Type/model Sample S/N Remark
Group ID
Material combination 1:
M1-10 A QN-685HT-01 26231193220542 Control module
(GDP240092-1)
M1-13
B QN-685HT-01 26231193220850 OE/BT/HS
(GDP240092-2)
M4 c1 QN-685HT-01 26231193220795 | UV/IDMLITCSO/
(GDP240092-3) HF10/RT
Test Report IEC61215:2021
ID: 154095 Revision: 1 - released Effective:2021-06-01 Page 24 of 140

TOV®



Page 25 of 140

Report No.: 704062316712-00 part 1 of 2

&

Product Service

M1-5
c2 QN-685HT-01 26231193220834 UV/DML/TCS0/
(GDP240092-4) HF10
M1-8 D1 QN-685HT-01 26231193220849 TC200
(GDP240092-5)
M1-9 D2 QN-685HT-01 26231193220642 TC200
(GDP240092-6)
M1-6
E1 QN-685HT-01 26231193220821 DH1000/SML
(GDP240092-7)
Mi-7 E2 N-685HT-01 26231193220801 DH1000/HT
(GDP240092-8) Q
M1-18
F1 QN-685HT-01 26231193220446 PID
(GDP240092-9)
M1-19
F2 QN-685HT-01 26231193220547 PID
(GDP240092-10)
M1-20
F3 ON-685HT-01 26231193220839 PID
(GDP240092-11)
M1-21
F4 QN-685HT-01 26231193220820 PID
(GDP240092-12)
GDP240092-22 Low 1-1 ON-670HT-01 26231193220698 Lower end
power class
GDP240092-23 Low 1-2 ON-670HT-01 26231193220813 Lower end
power class
GDP240092-24 High 1-1 ON-710HT-01 26231193220835 Higher end
power class
GDP240092-25 High 1-2 ON-710HT-01 26231193220695 Higher end
power class
Material combination 2:
M2-10
Al QN-560HT-06 26221093600003 Control module
(GDP230270-1)
M2-4
c1 QN-560HT-06 26221093600004 UV/DML/TCS0/
(GDP230270-3) HF/RT
M1-5
c2 QN-560HT-06 26221093600005 UV/DMLITCS0/
(GDP230270-4) HF
M2-11 A2 N-580HT-06 26231193223792 Control modul
(GDP240090-1) QN- ; ontrot modute
M2-13 B N-580HT-06 26231193223793 HS
(GDP240090-2) QN- )
M2-18
F1 QN-580HT-05 26231193223790 PID
(GDP240090-3)
Test Report IEC61215:2021
ID: 154095 Revision: 1 - released Effective:2021-06-01 Page 25 of 140

TV




&

Page 26 of 140 Product Service

Report No.: 704062316712-00 part 1 of 2

M2-19
F2 QN-580HT-05 26231193223797 PID
(GDP240090-4)
M2-20
F3 QN-580HT-05 26231193223799 PID
(GDP240090-5)
M2-21
F4 QN-580HT-05 26231193223791 PID
(GDP240090-6)
Material combination 3:
M3-10
A QN-615HT-06 26231293246161 Control module
(GDP240390-1)
M3-13 B QN-615HT-06 26231293246116 BT/HS
(GDP240390-2)
Lower end
GDP240390-3 Low 3-1 QN-600HT-06 26231293246093 power class
Lower end
GDP240390-4 Low 3-2 QN-600HT-06 26231293246299 power class
. Higher end
GDP240390-5 High 3-1 QN-635HT-06 26231293246346 power class
. Higher end
GDP240390-6 High 3-2 QN-635HT-06 26231293246107 power class
Material combination 4:
M4-10 A N-595HT-02 26231193209190 Control module
- - u
(GDP240200-1) Q
M4-13
B QN-595HT-02 26231193209305 HS
(GDP240200-2)
M4-4
C1 QN-595HT-02 26231193210899 UV/IDML/TC50/
(GDP240200-3) HF10
M4-5 Cc2 QN-595HT-02 26231193210911 UV/IDML/TCS0/
(GDP240200-4) HF10
Ma-8 D1 N-595HT-02 26231193210905 TC200
(GDP240200-5) Q
Ma-9 D2 N-595HT-02 26231193210897 TC200
(GDP240200-6) QN- )
M4-6
El QN-595HT-02 26231193208944 DH1000/SML
(GDP240200-7)
Ma-7 E2 N-595HT-02 26231193209373 DH1000/HT
(GDP240200-8) QN- )
M4-18 F1 QN-595HT-02 26231193210907 PID
(GDP240200-9)
M4-19 F2 QN-595HT-02 26231193210378 PID
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(GDP240200-10)
429 F3 QN-595HT-02 26231193210760 PID
(GDP240200-11)
Ma-24 F4 QN-595HT-02 26231193210777 PID
(GDP240200-12)
GDP240200-13 | Low 2-1 QN-585HT-02 26231193210916 Lower end
power class
GDP240200-14 | Low 2-2 QN-585HT-02 26231193210779 Lower end
power class
GDP240200-15 High 2-1 QN-620HT-02 26231193210789 Higher end
power class
GDP240200-16 High 2-2 QN-620HT-02 26231193210739 Higher end
power class
Remark: N/A
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Attachments:

attachment number / number of
pages

Installation manual

QN3-TD-046 Modules Installation
Manual, Ver: A2

Drawings mechanical

Refer to Annex 2 of 704062316712-
00 part 2 of 2

Circuit diagram

Refer to Annex 2 of 704062316712-
00 part 2 of 2

Photographs

Attachment 1 / 6 pages

Component datasheets / certificates

Refer to TUV SUD Application
forms

Others: N/A

Product Description Sheet (Manufacturers and type references) | Annex 1, 12 pages
Test table for verifying other stabilization procedure Annex 2, N/A_pages
Lower and higher output power modules Annex 3, 11 pages
List of test equipment used Annex 4, _N/A_ pages

If additional information is necessary, please provide

N/A

Copy of marking plate:

OSUN ==

ﬁ Read the instalation and operating manual
before installing, opreating or service unit.
WARNING

e
o W GrSUNsolar com I O] ,El

el
“Considering LIDthe power range of the cerification, ke

Q-SUN ANHUI CO.,LTD

13t (Vo )2 3%, (e 5%

Product: Mono Solar Module Cell Technology Mono

Type: QN-EB5HT-01 Min. design load -1600Pa/+3600Pa

Power Selaction 0~5WW PV module 98th perventile operating temp.  70°C
EIE:E Esss-c,\‘c.;. ?i[;l:.,!x Max. System Voltage 1500 vDC PV connector manufacture: JM THY
Vmp: 309.92v  3gg2y  Max Series Fuse Rating 354 PV connector type: PYW-JMB08
Imp: 17164 18.024 PV module Classification Class || P_\." conr_m_ctur: see manual for designated connectars
Vaoe: A7 55y 47 55y ire safety Class C  Field Wiring: Copper aniy 1:4mm? min insulsted for 80°C min
|scs 18.24A°  20.11A* Isc(BSI) 22.3gA* Bifacial coefficients

STC Condition: 1000V 25°C, AM1S pPmax=0.5£10%, pVoo=09825%, @lsc=0.5:10%

B3h

front 1000V rear J00Wm*

GNP Condition:  frant 1000Wm” rear 135Wm?. 25°C. AM1.S

Picture of the product:

Refer to Attachment 1 of TRF 704062316712-00
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Summary of testing:

1. Full tests according to IEC 61215-1:2021, IEC 61215-1-1:2021, IEC 61215-2:2021 were conducted on
representative model QN-685HT-01 with material combination 1 (samples M1-x).

Below model types were included:

132 cells (210x105mm, N type) modules:

QN-xxxHT-01, xxx = 670 to 710 in steps of 5

120 cells (210x105mm, N type) modules:

QN-xxxHT-01, xxx = 610 to 645 in steps of 5

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

QN-670HT-01 & QN-710HT-01 were selected as the representative models for qualification of lower end
& higher end power class.

Below material components & combinations were verified (refer to Annex 1: Product Description Sheet for

details).

Superstrate Dongli 2.0mm Heat strengthened AR-coated glass
Encapsulant JCC-305T / JCC-105P-T

Solar Cell CZJT-210M-18D1

Interconnector Tianwei ¢ 0.26mm round wire ribbon, 0.3x4 & 0.35x6mm string connector
Flux FD-309

Substrate Dongli 2.0mm Heat strengthened glass with white glaze
Junction box JIM37xy

Potting material FS-8206A

Frame Frame 6005-T6 Anodized aluminum alloy, 35mm height
Adhesive FS-996

Fixing tape T5065

Label AVERY PET

2. Based on TUV SUD certificate Z2 104991 0004 Rev. 04, updated the testing standards from ‘IEC 61215-
1:2016, IEC 61215-1-1:2016, IEC 61215-2:2016’ to ‘IEC 61215-1:2021, IEC 61215-1-1:2021, IEC 61215-
2:2021’ for modules with TOPCon cells 182M 247 16BB 10SEG NFJ-TBNU & 182R MBB NFH-TBNU,
3. Redefined the module model names as below:

144 cells (182x93.4 mm, N type) modules:

QN-xxxHT-05, xxx = 565 to 600 in steps of 5

132 cells (182x93.4 mm, N type) modules:

QN-xxxHT-05, xxx = 520 to 550 in steps of 5

120 cells (182x93.4 mm, N type) modules:

QN-xxxHT-05, xxx = 470 to 500 in steps of 5

108 cells (182x93.4 mm, N type) modules:

QN-xxxHT-05, xxx = 425 to 450 in steps of 5

144 cells (182x91, N type) modules:

QN-xxxHT-06, xxx = 555 to 585 in steps of 5

132 cells (182x91, N type) modules:

QN-xxxHT-06, xxx = 510 to 535 in steps of 5

120 cells (182x91, N type) modules:

QN-xxxHT-06, xxx = 465 to 485 in steps of 5

108 cells (182x91, N type) modules:

QN-xxxHT-06, xxx = 415 to 440 in steps of 5

96 cells (182x91, N type) modules:

QN-xxxHT-06, xxx = 370 to 390 in steps of 5
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Following gap tests were conducted on representative models QN-580HT-05 & QN-560HT-06 with
material combination 2 (samples M2-x) for above modifications 2~3:

Hot-spot endurance test (MQT 09)

UV preconditioning test (MQT 10)

Thermal cycling test, 50 cycles (MQT 11)

Humidity freeze test (MQT 12)

Cyclic (dynamic) mechanical load test (MQT 20)

Potential induced degradation test (MQT 21)

4. Included below similar model types:

156 cells (182x91, N type) modules:

QN-xxxHT-06, xxx = 600 to 635 in steps of 5

Following tests were conducted on representative model QN-615HT-06 with material combination 3
(samples M3-x) according to retest guideline 4.2.7, 4.2.8 of IEC TS 62915 Edition 2.0 for above
modification 4:

Hot-spot endurance test (MQT 09)

Bypass diode thermal test (MQT 18)

QN-600HT-06 & QN-635HT-06 were selected as the representative models for qualification of lower end
& higher end power class.

5. Added alternative TOPCon Cells JACMKTB-D, JACMLTB-D & JACMHTB-D with different cut sizes,
6. Included below model types:

132 cells (182x105mm, N type) modules:
QN-xxxHT-02, xxx = 585 to 620 in steps of 5
120 cells (182x105mm, N type) modules:
QN-xxxHT-02, xxx = 535 to 565 in steps of 5
108 cells (182x105mm, N type) modules:
QN-xxxHT-02, xxx = 480 to 505 in steps of 5
96 cells (182x105mm, N type) modules:
QN-xxxHT-02, xxx = 425 to 450 in steps of 5
144 cells (182x99.5mm, N type) modules:
QN-xxxHT-03, xxx = 605 to 640 in steps of 5
132 cells (182x99.5mm, N type) modules:
QN-xxxHT-03, xxx = 555 to 585 in steps of 5
120 cells (182x99.5mm, N type) modules:
QN-xxxHT-03, xxx = 505 to 530 in steps of 5
108 cells (182x99.5mm, N type) modules:
QN-xxxHT-03, xxx = 455 to 480 in steps of 5
144 cells (182x95.8mm, N type) modules:
QN-xxxHT-04, xxx = 585 to 615 in steps of 5
132 cells (182x95.8mm, N type) modules:
QN-xxxHT-04, xxx = 535 to 560 in steps of 5
108 cells (182x95.8mm, N type) modules:
QN-xxxHT-04, xxx = 440 to 460 in steps of 5

7. Added following alternative manufacturer for Cell interconnector & String connector: JingLan
Advanced Material Co., Ltd.,

8. Added below material combination:
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Cell JACMKTB-D, JACMLTB-D, JACMHTB-D + Encapsulant S102 / S101 + Substrate black glaze glass
+ Adhesive HT906Z + J-box JMO7w,

Following tests were conducted on representative model QN-595HT-02 with material combination 4
(samples M4-x) according to retest guideline 4.2.3, 4.2.4, 4.2.8 of IEC TS 62915 Edition 2.0 for above
modifications 5~8:

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)

Cyclic (dynamic) mechanical load test (MQT 20)
Potential-Induced Degradation (MQT 21)

QN-585HT-02 & QN-620HT-02 were selected as the representative models for qualification of lower end
& higher end power class.

9. Added below alternative Electrical terminations:

a) J-box: PV-GZX306 and related Potting material, bypass diodes, Cables, Connectors,
b) J-box: 3Qxy and related Potting material, bypass diodes, Cables, Connectors,

c¢) J-box: OSTA-03 and related Potting material, bypass diodes, Cables, Connectors,

Verification tests were performed on component level in TUV SUD reports 704071614003-14,
704071902004-05 & 04071914601-06, so no test was considered to be necessary in this report.

10. Added below alternative manufacturers for Cell interconnector & String connector with same material:
a) Jiangsu Lanxin New Energy Techonology CO., Ltd.

b) Jiangsu Zhongdao new material science and Technology Co., Ltd.

No test was considered to be necessary in this report.

[] deviation(s) found
X no deviations found
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Additional information on Non-standard test method(s)
Sub clause: N/A
Page: N/A
Rational: N/A

Possible test case verdicts:

test case does not apply to the test object:  N/A (not applicable / not included in the order)
test object does meet the requirement: P (Pass)
test object does not meet the requirement:  F (Fail)

General remarks:

"(see remark #)" refers to a remark appended to the report.

"(see appended table)" refers to a table appended to the report.

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

The test results presented in this report relate only to the object tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.
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10. Modifications:

Modifications:

X Initial module design qualification

[] Extension of module design qualification

[] Original test report ref. NO. ......ccccovevvveeeeeeeeisenens

Model differences and modification:

[] Test programs for crystalline silicon PV modules

] 4.2.1 Modification to frontsheet

[] 4.2.2 Modification to encapsulation system
[] 4.2.3 Modification to cell technology

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

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

[] 4.2.8 Modification to electrical circuitry

[] 4.2.9 Modification to edge sealing

[] 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

[]4.2.13 Increase of over-current protection
rating

[]4.2.14 Increase of system voltage

[] 4.2.15 Change in cell fixing tape
[] Others (material combinations)

[] Test programs for thin-film PV modules

] 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 Madification to interconnect material
or technique

] 4.3.9 Maodification 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
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Report No.: 704062316712-00 part 1 of 2
11 TEST FLOW (if it is not a full test, strikethrough non-performed test)
Note: Deviations from test sequence are possible but must be documented.
MQT 01
Visual |n|spect|on M1-x
MQT 19.1
Initial Stabilization
I
MQT 06.1
Performance at STC
(Followed by Gate No.1
[
MQT 03
Insulation test
[
MQT 15
Wet leakage current
I
[ [ [ I [ ]
1 Module 1 Module 2 Modules 2 Modules 2 Modules 4 Modules
Sequence A Sequence B Sequence C Sequence D Sequence E Sequence F
MQT 07 gl?tgo%sr MQT 10 The'r\:l'r%rclyiling MQT 13
Performance E UV precondition Damp heat test MQT 21
Xposure test
at low Test test 200 cycles 1000 h PID test
irradiance 60 KWh/m2 15 kWh/m2 -40°C 10 85°C 85°C/85% RH
[ [ [
MQT 04 MQT 20
Measurement MégT 18.1 Cyclic (dynamic)
ypass .
of diode mechanical load
temperature thermal test test 1000 cycles at 1module | 1module
coefficients 1000 Pa
[ I
MOT 10.2 MQT 11 MQT 16 MOT 17
S Thermal cycling Static mechanical HSI test
L test, 50 cycles load test
-40°C to 85°C (design load)
I [ [
MQT 12 MOT22
MQT 06.1 Humidity freeze Bending-test
Performance test, 10 cycles Flexible-medule
at STC —40 °C to 85 °C, only
85 % RH 25-eyeles
1 module
1 module
Mchs 009t MQT 14.1
P Retention of
endurance . )
test junction box test
| I
I
MQT 18.2
Bypass
diode Fi ? ; ;.g.,g .
functionality
test
I
1 Module MQT 06.1
measured together with Performance at
modules from sequences STC
B-E as control and to I
determine reproducibility MQT 03 MQT 15
r Insulation test Wet leakage current
Test Report IEC61215:2021
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MQT 01
Visual |n|spect|on M2-x
MQT 19.1
Initial Stabilization
I
MQT 06.1
Performance at STC
(Followed by Gate No.1
I
MQT 03
Insulation test
[
MQT 15
Wet leakage current
I
[ [ [ I ]
1 Module 1 Module 2 Modules 2-Medules 4 Modules
Sequence A Sequence B Sequence C Sequence b Sequence F
MOT07 ;’ Q08 MQT 10 MQTL
Performance UV precondition SHRarcyeing Damp-heat-test MQT 21
at-low : test test PID test
L TFest 15 KWh/m2 200-eycles 85 °C /85 % R
60 kWh/m2 -40°C-te-85°C
[ I
MQT-64 MOT 181 MQT 20
Measurement : Cyclic (dynamic)
Bylpass mechanical load
temperature Gioae test 1000 cycles at Lmodule
coefficients 1000 Pa
[ I
MQT 11 MOT-16 MQT 17
’ Q. 9-2 Thermal cycling Hail test
har test, 50 cycles load-test
-40°C to 85°C {designload)
I [
MQT 12 MOQT22
MQT-06-1 Humidity freeze Bending-test
Performance test, 10 cycles Flexible-medule
atSTC —40 °C to 85 °C,
85 % RH 25-eyeles
I-module
1 module
I-'\:lcg;?ci MQT 14.1
endurance . Repenuon of
test junction box test
I I
I
MQT 18.2
Bypass
diode Fi ? ; ;.g.,g .
functionality
test
I
1 Module MQT 06.1
measured together with Performance at
modules from sequences STC
B-E as control and to I
determine reproducibility MQT 03 MQT 15
r Insulation test Wet leakage current
Test Report IEC61215:2021
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MQT 01
Visual |n|spect|on M3-x
MQT 19.1
Initial Stabilization
[
MQT 06.1
Performance at STC
(Followed by Gate No.1
[
MQT 03
Insulation test
[
MQT 15
Wet leakage current
I
[ | [ I I 1
1 Module 1 Module 2-Meodules 2-Meodules 2-Meodules 4-Modules
Sequence A Sequence B Seguence C Segquence B Seguence E SeguenceF
MOT 07 ;‘ QTo8 MOT10 QT L MOT13
Performance E WV-precondition tests g Damp-heattest MQT21
atlow test 1000-h PiD-test
irradi Fest L5 1 Wh/m2 200-eyeles 85 °C /8504 R
60 kWh/m2 -40°C to 85°C
[ I [
MQT 04 MQT 20 - -
Measurement MQT 18.1 Cyelie-{dynamic)
of Bypass rechanical load
diode
temperature thermal test test-1000-cycles-at Lmodule | lmodule
coefficients 1606-Pa -
[ [
F19:2 Fhermal-eyeling ) Static-mechanical ail-test
Final load test
Stabilization 10°C to 85°C (designload)
[ I [
MQT-06-1 Humiclity-freeze Bending-test
Performance test, 10 cycles Flexible module
at-STe —40-°C-te-85-°C; only
85-%-RH 25-eyeles
I-medule
I-module - -
MQT 09 MOT 141
Hot-spot R i ¢
endurance . )
test -
I I
I
MQT 18.2
Bypass
diode Final-Stabilization
functionality
test
I
1 Module MQT 06.1
measured together with Performance at
modules from sequences STC
B-E as control and to I
determine reproducibility MQT 03 MQT 15
r Insulation test Wet leakage current
Test Report IEC61215:2021
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MQT 01
Visual |n|spect|on MA-x
MQT 19.1
Initial Stabilization
[
MQT 06.1
Performance at STC
(Followed by Gate No.1
[
MQT 03
Insulation test
[
MQT 15
Wet leakage current
I
[ | [ I I 1
1 Module 1 Module 2 Modules 2 Modules 2 Modules 4 Modules
Sequence A Sequence B Sequence C Sequence D Sequence E Sequence F
MQT08 MQT 11
2 Outdoor MQT 10 TheeraI cycling MQT 13
Performance Exposure UV precondition test Damp heat test MQT 21
at-low Tost test 200 cycles 1000 h PID test
L o 0
irradiance 60 1Wh/m2 15 kWh/m2 -40°C 10 85°C 85°C/85 % RH
[ I [
MOT 04 MQT 20
Measurement : . Cyclic (dynamic)
of E)_aass mechanical load
temperature cioae test 1000 cycles at 1module | imedule
coefficients 1000 Pa
[ [
MOT 10.2 MQT 11 MQT 16 MOT 17
Final et 50 cycles S tost Hai-test
-40°C to 85°C (design load)
[ I [
MQT 12 MQT22
MQT06.1 Humidity freeze Bending-test
Performance test, 10 cycles Flexible module
at-STe —40 °C to 85 °C, only
85 % RH 25-eyeles
I-medule
1 module -
MQT 09 MQT 14.1
Hot-spot ;
Retention of
endurance . h
test junction box test
I I
I
MQT 18.2
Bypass
diode Final-Stabilization
functionality
test
I
1 Module MQT 06.1
measured together with Performance at
modules from sequences STC
B-E as control and to I
determine reproducibility MQT 03 MQT 15
r Insulation test Wet leakage current
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5. Marking and Documentation

51

Name Plate

All electrical data shall be shown as relative to STC
(1 000 W/m?, 25 °C, AM1.5 according to IEC TS
61836), except for bifacial modules where two
irradiance levels are required, 1 000 W/m? and BNPI
(higher irradiance at which nameplate verification is
performed for bifacial modules, corresponding to 1
000 W/m?2 on the module front and 135 W/m? on the
module rear, applied in any method allowed by IEC
TS 60904-1-2).

Marked on label

International symbols are used where applicable.

Marked on label

The module includes clear and indelible markings:

a. Name, registered trade name or registered
trade mark of manufacturer

QSUN solar (logo)

b. Type or model number designation

Marked on label

c. Serial number (unless marked on other part of
product)

Provided under superstrate
near the top rail of frame

d. Date and place of manufacture, alternatively
serial number allowing to trace the date and
place of manufacture;

serial number allowing to
trace the date and place of

manufacture

e. Maximum system voltage

1500V DC

f. Class of protection against electrical shock

Class Il

g. Voltage at open-circuit or Voc including
tolerances. For bifacial modules, open-circuit
voltage shall be reported at two irradiance
levels. The first required irradiance level is 1
000 W/m2. The second required irradiance is
BNPI

Marked on label

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

Marked on label

i. Module maximum power or Pmax including
tolerances. For bifacial modules, Pmax shall be
reported at the two irradiance levels, defined in
5.19

Marked on label

ID: 154095
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Verdict

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

P

k. For flexible modules, the minimum radius of
curvature

N/A

5.2

Documentation

521

Minimum requirements

Modules are supplied with documentation describing
the methods of electrical and mechanical installation
as well as the electrical ratings of the module

The documentation states the class of protection
against electrical shock under which the module has
been qualified and any specific limitations required
for that class.

The documentation assures that installers and
operators receive appropriate and sufficient
documentation for safe installation, use, and
maintenance of the PV modules.

5.2.2

Information given in the documentation

a. All information required under 5.1 e) to i)

b. Overcurrent protection device type and rating
are e.g. given in IEC 60269-6

Maximum series/parallel module configuration is
recommended

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

d. Temperature coefficient for voltage at open-
circuit

e. Temperature coefficient for maximum power

f.  Temperature coefficient for short-circuit current

All electrical data mentioned above shown as
relative to standard test conditions (1 000 W/m?,
25 °C, AM 1,5 according to IEC TS 61836)

g. Performance at low irradiance (MQT 07) is
specified

N/A

International symbols used where applicable
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Compliance checked by inspection and MQT 04 =
through MQT 07
The electrical documentation includes a detailed description of the electrical .
installation wiring method to be used
h. The minimum cable diameters for modules
. . - P
intended for field wiring
i.  Any limitations on wiring methods and wire
management that apply to the wiring P
compartment or box;
j-  The size, type, material and temperature rating p
of the conductors to be used
k. Type of terminals for field wiring N/A
I.  Specific PV connector model/types and
manufacturer to which the module connectors P
are mated
m. The bonding method(s) to be used (if
applicable); all provided or specified hardware P
is identified in the documentation
n. The type and ratings of bypass diode to be p
used (if applicable)
0. limitations to the mounting situation (e.g., slope, p
orientation, mounting means, cooling)
p. A statement indicating the fire rating(s) and the
applied standard and the limitations to that p
rating (e.g., installation slope, sub-structure or
other applicable installation information)
g. A statement indicating the design load per each
mechanical means for securing the module as
evaluated during the static mechanical load test p
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 P
conditions. Accordingly, the values of Isc and Voc
marked on this module should be multiplied by a
factor of 1,25 when determining component voltage
ratings, conductor current ratings, and size of
controls connected to the PV output.”
523 Assembly instructions —
Test Report IEC61215:2021
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Provided with a product shipped in subassemblies,
detailed and adequate to the degree required to P
facilitate complete and safe assembly of the product

Supplementary information: N/A

7. Pass Criteria P

7.2 Power output and electric circuitry P

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

t1 t2 t3 ta
manufa_cturers rated _Iower/upper 3 +3 +3 +3
production tolerance in %
ma ma ms —
i in o

measurement uncertainty in % of 204 1.10 1.84
laboratory
Laboratory reproducibility r................... [0.26
After stabilization, each individual module meets the requirements P
PiaX. e neeeeeteeee et et e e e e et e e ieeeeseeeieeinneen. ... | S€€ Table 03.1, Table 03.3 =]
V00 et tite e e e et ettt e e eeeeaneeen. .l | S€€ Table 03.1, Table 03.3 P
IS e+ e ettt et et | See Table 03.1, Table 03.3 P
After stabilization the arithmetic average P max of | See Table 03.1, Table 03.3 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
at the beginning and the end of each sequence
The wet leakage current test (MQT 15)
requirements met at the beginning and at the end of P
each sequence

Test Report IEC61215:2021
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Specific requirements of the individual tests are met

P

Supplementary information: N/A
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Clause Requirement + Test Result - Remark Verdict
4. Testing Overview P
Initial examination All modules P
4.1 Visual inspection (MQT 01)) ......ccccccceeeeevvevvvneeee...s. | See Table 01 P
4.19.5 Initial stabilization (MQT 19.1) ...........ccccceevvveeeenn s | See Table 02.1 - 02.6 P
4.6 Performance at STC &BNPI (MQT 06.1) See Table 03.1 - 03.3 P
4.3 Insulation test(MQT 03) ..........ccccvvvvvvvvvvvvveveeeeeeenn.. . | See Table 04 P
4.15 Wet leakage current test(MQT 15) ........................ | See Table 05 P
Sequence | 5 Modules Samples A P
A
4.7 Performance at low irradiance(MQT 07)................ | See Table 06.1 - 06.2
4.4 Measurement of temperature coefficients(MQT 04) | See Table 07 P
Sequence | 4 Modules Sample B P
B
4.8 Outdoor exposure test(MQT 08).........cccccvvvvvveeennnns | See Table 08 P
4.18.1 Bypass diode thermal test (MQT 18.1) P
Maximum allowed junction temperature ................ | 200 —
Calculated junction temperature .................cc...e..... | See Table 09 —
Final measurements..........ccccccccevvvvvvviveeeeeennnennnnn s | See Table 09
4.18.2 Bypass diode functionality test (MQT 18.2) .........: See Table 10 P
4.19.6 Final stabilization (MQT 19.2)...................ceeeeeeee.... | See Table 10.1 - 10.3 N/A
4.9 Hot spot endurance test (MQT 09) ........................ | See Table 11 P
Sequence | 6 Modules Samples C1; C2 P
C
4.10 UV preconditioning test (MQT 10) ........................:. | See Table 12.1 - 12.6 P
4.20 Cyclic (dynamic) mechanical load test (MQT 20) See Table 13 P
4.11 Thermal cycling test 50 cycles (MQT 11)............... | See Table 14 P
4.12 Humidity-freeze test (MQT 12)..........ccccceevvvveeeenn:. | See Table 15 P
Sequence | 3 Modules Sample C1 P
C1
4.14.2 Retention of junction box on mounting surface See Table 16 P
(MQT 24.1) oo
4.14.3 Test of cord anchorage (MQT 14.2) P
Test Report IEC61215:2021
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Clause Requirement + Test Result - Remark Verdict
4.14.3.1 | The junction box, separate from the module, shall See list of attachments P
be tested to IEC 62790 "Test of cord anchorage"
and shall meet the requirements therein ..............:
Sequence | 4 Modules Sample D1; D2 P
D
4.11 Thermal cycling test 200 cycles (MQT 11) ...........: See Table 17 P
Sequence | 4 Modules Samples E1; E2 P
E
4.13 Damp heat test (MQT 13) ....covveiiiiiieiiiiiee e See Table 18
4.19.6 Final stabilization (MQT 19.2) .....cccceevviiireiiienennt See Table 23.3
Sequence | 2 Modules Sample E1 P
El
4.16 Static mechanical load test (MQT 16).................... | See Table 19 P
4.22 Bending test (MQT 22)..........cccccevvvevvveveveveveeeneenn.... | See Table 20 N/A
Sequence | 2 Modules Sample E2 P
E2
4.17 Hail test (MQT 17) See Table 21 P
Sequence | 12 Modules Sample F1; F2; F3; F4 P
F
4.21 Potential induced degradation test (MQT 21) See Table 22
4.19.6 Final stabilization (MQT 19.2) .....ccccocivvveeriiiinnnn See Table 23.4, 23.6, 23.7 P
Final measurement All modules for Sequence C,
D, E, F; Control module for
Sequence A
4.19.6 Final stabilization (MQT 19.2) ......cccviiiiieiiiiiinnn See Table 23.1 - 23.2 N/A
4.6 Performance at STC&BNPI(MQT 06.1) ...............: See Table 23.5, 23.8
4.3 Insulation test(MQT 03) ...coovveeeriiiieeiiiiie e See Table 23.9 P
4.15 Wet leakage current test(MQT 15) ......coevvvveeennnn! See Table 23.10
Test Report IEC61215:2021
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TABLE 01: MQT 01 ini: Initial Visual inspection

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

M2-21
2024-03-05 for M3-x

2023-12-15 for M1-x, M4-x
2022-12-25 for M2-10, M2-4, M2-5
2023-12-05 for M2-11, M2-13, M2-18, M2-19, M2-20,

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
M1-4 No major visual defects found P
M1-5 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
M1-18 No major visual defects found P
M1-19 No major visual defects found P
M1-20 No major visual defects found P
M1-21 No major visual defects found P
M2-10 No major visual defects found P
M2-4 No major visual defects found P
M2-5 No major visual defects found P
M2-11 No major visual defects found P
M2-13 No major visual defects found P
M2-18 No major visual defects found P
M2-19 No major visual defects found P
M2-20 No major visual defects found P
M2-21 No major visual defects found P
M3-10 No major visual defects found P
M3-13 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
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M4-8 No major visual defects found P
M4-9 No major visual defects found P
M4-6 No major visual defects found P
M4-7 No major visual defects found P
M4-11 No major visual defects found P
M4-18 No major visual defects found P
M4-19 No major visual defects found P
M4-20 No major visual defects found P
M4-21 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 (Front side)
Test Date [YYYY-MM-DDJ.......cccceveernenne : [2023-12-15 for M1-x, M4-x —
2022-12-25 for M2-10, M2-4, M2-5
2023-12-05 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21
2024-03-05 for M3-x
TeSt MEthod .....ooveeeeeeeeee et . |X] Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
M1-10 18.226 47.501 17.102 40.320 689.553 79.65 —
M1-13 17.975 47.540 17.079 40.400 689.992 80.75 —
M1-4 18.075 47.571 17.047 40.424 689.108 80.14 —
M1-5 17.983 47.467 17.118 40.228 688.623 80.67 —
M1-8 18.043 47.451 17.103 40.200 687.541 80.31 —
M1-9 17.960 47.450 17.118 40.270 689.342 80.89 —
M1-6 18.013 47.494 17.099 40.269 688.560 80.49 —
M1-7 18.273 47.556 17.086 40.346 689.352 79.33 —
M1-18 18.035 47.538 17.084 40.362 689.544 80.43 —
M1-19 17.998 47.498 17.108 40.306 689.555 80.66 —
M1-20 18.049 47.467 17.071 40.320 688.303 80.34 —
M1-21 18.027 47.466 17.087 40.270 688.093 80.42 —
M2-10 13.459 51.848 12.921 43.899 567.211 81.28 —
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M2-4 13.495 51.843 12.933 43.906 567.816 81.16 —
M2-5 13.471 51.826 12.930 43.897 567.559 81.29 —
M2-11 14.221 51.656 13.527 43.156 583.771 79.47 —
M2-13 14.233 51.628 13.518 43.202 584.005 79.48 —
M2-18 14.175 51.572 13.517 43.161 583.407 79.81 —
M2-19 14.287 51.633 13.616 43.052 586.196 79.46 —
M2-20 14.194 51.628 13.542 43.139 584.188 79.72 —
M2-21 14.187 51.617 13.551 43.169 584.983 79.88 —
M3-10 13.640 56.184 12.981 47.874 621.452 81.09 —
M3-13 13.636 55.987 13.003 47.733 620.672 81.30 —
M4-10 15.509 47.719 14.720 40.443 595.321 80.44 —
M4-13 15.671 47.759 14.785 40.441 597.920 79.89 —
M4-4 15.648 47.772 14.812 40.398 598.375 80.05 —
M4-5 15.738 47.858 14.809 40.683 602.475 79.99 —
M4-8 15.739 47.810 14.814 40.407 598.589 79.55 —
M4-9 15.655 47.794 14.824 40.332 597.882 79.91 —
M4-6 15.687 47.756 14.837 40.367 598.925 79.95 —
M4-7 15.502 47.830 14.783 40.456 598.061 80.66 —
M4-18 15.696 47.664 14.829 40.370 598.647 80.02 —
M4-19 15.496 47.676 14.816 40.319 597.366 80.86 —
M4-20 15.748 47.534 14.870 40.314 599.469 80.08 —
M4-21 15.653 47.564 14.825 40.307 597.551 80.26 —
Supplementary information: N/A
TABLE 02.2: MQT 06.1 ini: Performance at STC before initial stabilization (Back side) P
Test Date [YYYY-MM-DD]......ccccooeernenns : 12023-12-15 for M1-x, M4-x —
2022-12-25 for M2-10, M2-4, M2-5
2023-12-05 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21
2024-03-05 for M3-x
TeSt MEthO ....eeveeeeeeeeeee et : | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
M1-10 14.594 47.135 13.078 41.099 537.493 78.14 —
M1-13 14.617 47.193 13.139 41.108 540.118 78.30 —
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M1-4 14.703 47.196 13.083 41.140 538.235 77.56 —
M1-5 14.539 47.102 13.124 40.919 537.021 78.42 —
M1-8 14.884 47.066 13.020 41.014 534.002 76.23 —
M1-9 15.084 47.028 13.072 40.963 535.468 75.49 —
M1-6 14.889 47.083 13.140 40.935 537.886 76.73 —
M1-7 14.911 47.147 13.119 41.025 538.207 76.56 —
M1-18 15.013 47.119 13.029 41.187 536.625 75.86 —
M1-19 15.087 47.161 13.133 41.052 539.136 75.77 —
M1-20 14.825 47.188 13.073 41.096 537.248 76.80 —
M1-21 15.028 47.092 13.182 40.848 538.458 76.09 —
M2-10 10.476 51.429 9.903 44572 441.388 81.93 —
M2-4 10.396 51.441 9.968 44.306 441.655 82.59 —
M2-5 10.429 51.391 9.873 44.647 440.795 82.24 —
M2-11 11.313 51.052 10.198 45.411 463.101 80.18 —
M2-13 11.383 51.057 10.235 45.397 464.638 79.95 —
M2-18 11.338 51.168 10.205 45.341 462.705 79.76 —
M2-19 11.322 51.045 10.172 45.414 461.951 79.93 —
M2-20 11.389 51.083 10.179 45521 463.358 79.64 —
M2-21 11.392 51.048 10.207 45.428 463.684 79.73 —
M3-10 10.637 55.769 9.658 48.549 468.886 79.04 —
M3-13 10.511 55.456 9.593 48.422 464.512 79.69 —
M4-10 12.540 47.283 11.014 41.077 452.422 76.30 —
M4-13 11.981 47.317 10.862 41.396 449.643 79.32 —
M4-4 12.378 47.374 10.911 41.324 450.886 76.89 —
M4-5 12.495 47.419 10.937 41.452 453.361 76.52 —
M4-8 12.012 47.454 11.009 41.099 452.459 79.38 —
M4-9 12.222 47.361 10.670 41.237 439.999 76.01 —
M4-6 11.987 47.397 10.751 41.497 446.134 78.52 —
M4-7 12.460 47.430 10.766 41.507 446.864 75.61 —
M4-18 11.979 47.262 10.775 41.455 446.678 78.90 —
M4-19 12.510 47.333 10.794 41.467 447.595 75.59 —
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M4-20 12.029 47.161 10.999 41.068 451.707 79.62 —
M4-21 12.218 47.171 10.705 41.273 441.827 76.66 —
Supplementary information: N/A
TABLE 02.3: MQT 06.1 ini: Performance at BNPI (front side irradiance 1000 W/m?, back side P
irradiance 135 W/m?2, 25 °C, AM 1.5) before initial stabilization
Test Date [YYYY-MM-DDJ.......c.cccevverruenne 1 12023-12-15 for M1-x, M4-x —
2022-12-25 for M2-10, M2-4, M2-5
2023-12-05 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21
2024-03-05 for M3-x
Test method .......cccoeveveeeeeeeeeeeeeeeee e | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
M1-10 20.103 47.677 18.920 40.313 762.722 79.58 —
M1-13 19.873 47.735 18.899 40.400 763.520 80.49 —
M1-4 19.977 47.717 18.864 40.401 762.124 79.95 —
M1-5 19.874 47.625 18.934 40.234 761.791 80.49 —
M1-8 19.909 47.680 18.873 40.304 760.657 80.13 —
M1-9 19.811 47.620 18.902 40.263 761.051 80.67 —
M1-6 19.884 47.702 18.863 40.348 761.084 80.24 —
M1-7 20.165 47.729 18.886 40.308 761.257 79.10 —
M1-18 19.894 47.710 18.883 40.317 761.306 80.21 —
M1-19 19.853 47.683 18.897 40.306 761.662 80.46 —
M1-20 19.927 47.728 18.849 40.383 761.179 80.03 —
M1-21 19.917 47.670 18.863 40.358 761.273 80.18 —
M2-10 14.887 52.020 14.320 43.883 628.386 81.14 —
M2-4 14.922 52.020 14.226 44.248 629.457 81.09 —
M2-5 14.907 52.019 14.357 43.850 629.552 81.19 —
M2-11 15.628 51.504 14.881 43.156 642.204 79.79 —
M2-13 15.572 51.519 14.902 43.213 643.960 80.27 —
M2-18 15.571 51.521 14.879 43.148 641.999 80.03 —
M2-19 15.534 51.511 14.914 43.123 643.136 80.37 —
M2-20 15.721 51.489 14.896 43.167 643.016 79.44 —
M2-21 15.672 51.509 14.911 43.172 643.738 79.74 —
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M3-10 15.033 56.377 14.282 47.879 683.808 80.68 —
M3-13 15.014 56.143 14.296 47.727 682.305 80.94 —
M4-10 17.083 47.887 16.219 40.400 655.248 80.10 —
M4-13 17.254 47.902 16.299 40.397 658.431 79.66 —
M4-4 17.213 47.924 16.291 40.352 657.374 79.69 —
M4-5 17.304 47.997 16.310 40.599 662.170 79.73 —
M4-8 17.355 47.959 16.362 40.349 660.190 79.32 —
M4-9 17.264 47.953 16.347 40.293 658.670 79.56 —
M4-6 17.302 47.988 16.345 40.443 661.041 79.62 —
M4-7 17.084 47.988 16.316 40.395 659.085 80.39 —
M4-18 17.304 47.854 16.378 40.342 660.721 79.79 —
M4-19 17.089 47.816 16.341 40.276 658.150 80.54 —
M4-20 17.350 47.706 16.380 40.308 660.245 79.77 —
M4-21 17.255 47.678 16.338 40.276 658.029 79.99 —

Supplementary information: N/A

TABLE 02.4: MQT 19.1 ini: Initial Stabilization procedure P

Light exposure method ...........cccocvveeeiiieieiniiieee :

Xl 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
Sample # M1-10 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Integrated . Module _ Pmax (W) at
Test cycle max — Pmin
y irradiation Irr(?/\(lj/l%r;;;e temperature Relzlj(tjwe the end of (PP @ P(% g J (5 ézmi)
(KWh/m2) (°C) cycle average
Initial (F) — — — — 689.553 — —
1 5 800~1000 50 + 10 MPPT 687.523 — —
2 5 800~1000 50 + 10 MPPT 685.412 0.602 Yes
Initial (R) — — — — 537.493 — —
1 5 800~1000 50 + 10 MPPT 534.591 — —
2 5 800~1000 50 + 10 MPPT 534.087 0.636 Yes
Sample # M1-13 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Integrated . Module I Pmax (W) at
Test cycle max — Pmin
y irradiation Irr(?/\clj;gqr;)ce temperature Relzggve the end of (FI; & P(% ;/ (fé‘;‘m%)
(KWh/m2) (°C) cycle average
Initial (F) — — — — 689.992 — —
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1 5 800~1000 50+ 10 MPPT 687.516 — —
2 5 800~1000 50+10 MPPT 685.518 0.651 Yes
Initial (R) — — — — 540.118 — —
1 5 800~1000 50+ 10 MPPT 538.004 — —
2 5 800~1000 50+ 10 MPPT 535.960 0.773 Yes
Sample # M1-4 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle Ii?rt:éiyi;itgg Irradiance terrl\:lp()):rlzjalsj e | Resistive Tﬁ‘;xéx\é) :ft (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) =C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 689.108 — —
1 5 800~1000 50+10 MPPT 686.984 — —
2 5 800~1000 50+10 MPPT 685.660 0.502 Yes
Initial (R) — — — — 538.235 — —
1 5 800~1000 50+10 MPPT 536.516 — —
2 5 800~1000 50+ 10 MPPT 534.940 0.614 Yes
Sample # M1-5 |TestDate (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle :?rt:(%;itgg Irradiance term?grl:ti o | Resistive Tﬁ(:xe(nwd) ;t (Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 688.623 — —
1 5 800~1000 50+ 10 MPPT 686.451 — —
2 5 800~1000 50+ 10 MPPT 685.222 0.495 Yes
Initial (R) — — — — 537.021 — —
1 5 800~1000 50+ 10 MPPT 535.149 — —
2 5 800~1000 50+ 10 MPPT 534.734 0.427 Yes
Sample # M1-8 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle :P;%;itgg Irradiance term:?:rl:ali o | Resistive Z:‘ gxéx\é) ;t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) ) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 687.541 — —
1 5 800~1000 50+ 10 MPPT 686.359 — —
2 5 800~1000 50+ 10 MPPT 684.281 0.475 Yes
Initial (R) — — — — 534.002 — —
1 5 800~1000 50+ 10 MPPT 531.714 — —
2 5 800~1000 50+ 10 MPPT 528.874 0.965 Yes
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Sample # M1-9 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle !?rtaet?::.tgg Irradiance tenh]/logrl;lf e | Resistive Tﬁ‘;’(éx\g c';ift (Pmax — Pmin) / | Stable
: il (W/ m2) po u load Paverage (%) (Yes/No)
(kWh/m2) (°C) cycle
Initial (F) — — — — 689.342 — —
1 5 800~1000 50+ 10 MPPT 687.814 — —
2 5 800~1000 50+ 10 MPPT 686.080 0.474 Yes
Initial (R) — — — — 535.468 — —
1 5 800~1000 50+ 10 MPPT 532.601 — —
2 5 800~1000 50+ 10 MPPT 530.760 0.883 Yes
Sample # M1-6 |TestDate (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle I‘Prt:g;'tgg Irradiance tenl\:log;:te e | Resistive Tﬂ‘;xéx\é) ;t (Pmax — Pmin) / | Stable
! at (W/m2) po u load Paverage (%) (Yes/No)
(kWh/m2) (°C) cycle
Initial (F) — — — — 688.560 — —
1 5 800~1000 50 + 10 MPPT 686.527 — —
2 5 800~1000 50+ 10 MPPT 684.173 0.639 Yes
Initial (R) — — — — 537.886 — —
1 5 800~1000 50 + 10 MPPT 536.662 — —
2 5 800~1000 50 + 10 MPPT 533.863 0.750 Yes
Sample # M1-7 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle I_?rt:g;_tgg Irradiance teri\]AOgrL:te e | Resistive Tﬂ:xénwd) ;t (Pmax — Pmin) / | Stable
rracia’ (W/m?) peralu load Paverage (%) | (Yes/No)
(kWh/m2) (°C) cycle
Initial (F) — — — — 689.352 — —
1 5 800~1000 50 + 10 MPPT 686.922 — —
2 5 800~1000 50 + 10 MPPT 684.112 0.763 Yes
Initial (R) — — — — 538.207 — —
1 5 800~1000 50 + 10 MPPT 537.145 — —
2 5 800~1000 50 + 10 MPPT 535.791 0.450 Yes
Sample # M1-18 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Integrated . Module e Pmax (W) at
Test cycle . ye Irradiance Resistive (Pmax — Pmin) / | Stable
irradiation (W/m?) temperature load the end of Paverage (%) | (Yes/No)
(kWh/m?) (°C) cycle
Initial (F) — — — — 689.544 — —
1 5 800~1000 50 + 10 MPPT 687.503 — —
2 5 800~1000 50 + 10 MPPT 684.584 0.722 Yes
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Initial (R) — — — — 536.625 — —
1 5 800~1000 50+10 MPPT 534.669 — —
2 5 800~1000 50+ 10 MPPT 532.163 0.835 Yes
Sample # M1-19 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle Ii?rtaegi:':itgg Irradiance tenl\:lp?:rlglti e | Resistive Tﬁ‘;’(éx\g c';ift (Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) C) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 689.555 — —
1 5 800~1000 50+10 MPPT 687.861 — —
2 5 800~1000 50+ 10 MPPT 685.255 0.625 Yes
Initial (R) — — — — 539.136 — —
1 5 800~1000 50+10 MPPT 536.948 — —
2 5 800~1000 50+10 MPPT 536.019 0.580 Yes
Sample # M1-20 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Testoyle | jiadiaion | Madance | onpcraire | ReSSe | Siicend | pminy/ | (vesio
(kWh/m2) (°C) of cycle | Paverage (%) )
Initial (F) — — — — 688.303 — —
1 5 800~1000 50+ 10 MPPT 686.693 — —
2 5 800~1000 50+ 10 MPPT 685.089 0.468 Yes
Initial (R) — — — — 537.248 — —
1 5 800~1000 50+ 10 MPPT 534.375 — —
2 5 800~1000 50+ 10 MPPT 531.975 0.986 Yes
Sample # M1-21 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Testoyle | iadiaion | madance | onocraire | ReSSe | Siicend | pminy/ | (vesho
(kWh/m2) (°C) of cycle | Paverage (%) )
Initial (F) — — — — 688.093 — —
1 5 800~1000 50+ 10 MPPT 686.468 — —
2 5 800~1000 50 £ 10 MPPT 684.886 0.467 Yes
Initial (R) — — — — 538.458 — —
1 5 800~1000 50+ 10 MPPT 536.008 — —
2 5 800~1000 50 £ 10 MPPT 533.804 0.868 Yes
Sample # M2-10 |Test Date (YYYY-MM-DD) start/end ............ : 2022-12-25/ 2022-12-27
Test cycle :Prt:(%;itgg Irradiance terlr\lﬂp?:rl:ili o | Resistive Z:‘ gxéx\é) ;t (Pmax — Pmin) / | Stable
(KWhim?) (W/m2) ) load cycle Paverage (%) | (Yes/No)
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Initial (F) — — — — 567.211 — —
1 5 800~1000 50+ 10 MPPT 565.396 — —
2 5 800~1000 50+ 10 MPPT 564.468 0.485 Yes
Initial (R) — — — — 441.388 — —
1 5 800~1000 50+ 10 MPPT 439.911 — —
2 5 800~1000 50+ 10 MPPT 439.244 0.487 Yes
Sample # M2-4 | Test Date (YYYY-MM-DD) start/end ............ : 2022-12-25/ 2022-12-27
Test cycle Ii?rt:éiyi;itgg Irradiar;ce terrl\:lp()):rlzjalsj e | Resistive Tﬁ‘;xéx\é) :ft (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) ) load Sl Paverage (%) | (Yes/No)
Initial (F) — — — — 567.816 — —
1 5 800~1000 50+10 MPPT 566.006 — —
2 5 800~1000 50+10 MPPT 565.319 0.441 Yes
Initial (R) — — — — 441.655 — —
1 5 800~1000 50+10 MPPT 440.585 — —
2 5 800~1000 50+10 MPPT 439.884 0.402 Yes
Sample # M2-5 |Test Date (YYYY-MM-DD) start/end ............ : 2022-12-25/ 2022-12-27
Test cycle :?rt:(g;itgg Irradiar;ce term?grl:ti e | Resistive Tﬂ:xénwd) ;t (Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 567.559 — —
1 5 800~1000 50+ 10 MPPT 565.813 — —
2 5 800~1000 50+ 10 MPPT 565.147 0.426 Yes
Initial (R) — — — — 440.795 — —
1 5 800~1000 50+ 10 MPPT 439.315 — —
2 5 800~1000 50+ 10 MPPT 438.433 0.537 Yes
Sample # M2-11 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-05 / 2023-12-07
Test cycle :P;%;itgg Irradiance term:?:rl:ali o | Resistive Z:‘ gxéx\é) ;t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) ) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 583.771 — —
1 5 800~1000 50+ 10 MPPT 582.047 — —
2 5 800~1000 50+ 10 MPPT 580.689 0.529 Yes
Initial (R) — — — — 463.101 — —
1 5 800~1000 50+ 10 MPPT 462.193 — —
2 5 800~1000 50+ 10 MPPT 461.565 0.332 Yes
Test Report IEC61215:2021
ID: 154095 Revision: 1 - released Effective:2021-06-01 Page 54 of 140

TOV®



Page 55 of 140
Report No. 704062316712-00 part 1 of 2

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
Sample # M2-13 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-05/ 2023-12-07
Test cycle !?rtaet?::.tgg Irradiance tenh]/logrl;lf e | Resistive Tﬁ‘;’(éx\g c';ift (Pmax — Pmin) / | Stable
: il (W/ m2) po u load Paverage (%) (Yes/No)
(kWh/m2) (°C) cycle
Initial (F) — — — — 584.005 — —
1 5 800~1000 50+ 10 MPPT 583.062 — —
2 5 800~1000 50+ 10 MPPT 581.478 0.434 Yes
Initial (R) — — — — 464.638 — —
1 5 800~1000 50+ 10 MPPT 462.284 — —
2 5 800~1000 50+ 10 MPPT 461.372 0.706 Yes
Sample # M2-18 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-05/ 2023-12-07
Test cycle I‘Prt:g;'tgg Irradiance tenl\:log;:te e | Resistive Tﬂ‘;xéx\é) ;t (Pmax — Pmin) / | Stable
! at (W/m2) po u load Paverage (%) (Yes/No)
(kWh/m2) (°C) cycle
Initial (F) — — — — 583.407 — —
1 5 800~1000 50 + 10 MPPT 582.417 — —
2 5 800~1000 50+ 10 MPPT 580.898 0.431 Yes
Initial (R) — — — — 462.705 — —
1 5 800~1000 50 + 10 MPPT 460.843 — —
2 5 800~1000 50 + 10 MPPT 458.669 0.876 Yes
Sample # M2-19 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-05/ 2023-12-07
Test cycle I_?rt:g;_tgg Irradiance teri\]AOgrL:te e | Resistive Tﬁ‘;xénwd) ;t (Pmax — Pmin) / | Stable
rracia’ (W/m?) peralu load Paverage (%) | (Yes/No)
(kWh/m2) (°C) cycle
Initial (F) — — — — 586.196 — —
1 5 800~1000 50 + 10 MPPT 584.416 — —
2 5 800~1000 50 + 10 MPPT 581.466 0.810 Yes
Initial (R) — — — — 461.951 — —
1 5 800~1000 50 + 10 MPPT 459.887 — —
2 5 800~1000 50 + 10 MPPT 457.867 0.888 Yes
Sample # M2-20 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-05 / 2023-12-07
Integrated . Module e Pmax (W) at
Test cycle . ye Irradiance Resistive (Pmax — Pmin) / | Stable
irradiation (W/m?) temperature load the end of Paverage (%) | (Yes/No)
(kWh/m?) (°C) cycle
Initial (F) — — — — 584.188 — —
1 5 800~1000 50 + 10 MPPT 582.091 — —
2 5 800~1000 50 + 10 MPPT 580.832 0.576 Yes
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Initial (R) — — — — 463.358 — —
1 5 800~1000 50+10 MPPT 462.841 — —
2 5 800~1000 50+ 10 MPPT 460.104 0.704 Yes
Sample # M2-21 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-05/ 2023-12-07
Test cycle Ii?rtaegi:':itgg Irradiance tenl\:lp?:rlglti e | Resistive Tﬁ‘;’(éx\g c';ift (Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) C) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 584.983 — —
1 5 800~1000 50+ 10 MPPT 582.382 — —
2 5 800~1000 50+10 MPPT 581.161 0.656 Yes
Initial (R) — — — — 463.684 — —
1 5 800~1000 50+10 MPPT 461.296 — —
2 5 800~1000 50+10 MPPT 460.212 0.752 Yes
Sample # M3-10 |Test Date (YYYY-MM-DD) start/end ............ : 2024-03-05 / 2024-03-07
Test cycle Ii?rt:éiyi;itgg Irradiance terrl\:lp()):rlzjalsj e | Resistive Tﬁ‘;xéx\é) :ft (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) =C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 621.452 — —
1 5 800~1000 50+ 10 MPPT 618.617 — —
2 5 800~1000 50+ 10 MPPT 617.158 0.694 Yes
Initial (R) — — — — 468.886 — —
1 5 800~1000 50+ 10 MPPT 467.397 — —
2 5 800~1000 50+ 10 MPPT 465.542 0.716 Yes
Sample # M3-13 |Test Date (YYYY-MM-DD) start/end ............ : 2024-03-05 / 2024-03-07
Testoyle | iadiaion | madance | onocraire | ReSSe | Siicend | pminy/ | (vesho
(kWh/m2) (°C) of cycle | Paverage (%) )
Initial (F) — — — — 620.672 — —
1 5 800~1000 50+ 10 MPPT 618.540 — —
2 5 800~1000 50 £ 10 MPPT 617.743 0.473 Yes
Initial (R) — — — — 464.512 — —
1 5 800~1000 50+ 10 MPPT 464.443 — —
2 5 800~1000 50 £ 10 MPPT 463.944 0.122 Yes
Sample # M4-10 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle :Prt:(%;itgg Irradiance terlr\lﬂp?:rl:ili o | Resistive Z:‘ gxéx\é) ;t (Pmax — Pmin) / | Stable
(KWhim?) (W/m2) ) load cycle Paverage (%) | (Yes/No)
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Initial (F) — — — — 595.321 — —
1 5 800~1000 50+ 10 MPPT 593.804 — —
2 5 800~1000 50+ 10 MPPT 592.185 0.528 Yes
Initial (R) — — — — 452.422 — —
1 5 800~1000 50+ 10 MPPT 451.600 — —
2 5 800~1000 50+ 10 MPPT 449.003 0.758 Yes
Sample # M4-13 | Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle Ii?rt:éiyi;itgg Irradiance terrl\:lp()):rlzjalsj e | Resistive Tﬁ‘;xéx\é) :ft (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) =C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 597.920 — —
1 5 800~1000 50+10 MPPT 595.238 — —
2 5 800~1000 50+10 MPPT 593.483 0.745 Yes
Initial (R) — — — — 449.643 — —
1 5 800~1000 50+10 MPPT 446.953 — —
2 5 800~1000 50+10 MPPT 445.563 0.912 Yes
Sample # M4-4 | Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle :?rt:(g;itgg Irradiar;ce term?grl:ti e | Resistive Tﬂ:xénwd) ;t (Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 598.375 — —
1 5 800~1000 50+ 10 MPPT 596.730 — —
2 5 800~1000 50+ 10 MPPT 595.807 0.430 Yes
Initial (R) — — — — 450.886 — —
1 5 800~1000 50+ 10 MPPT 449.559 — —
2 5 800~1000 50+ 10 MPPT 448.471 0.537 Yes
Sample # M4-5 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle :P;%;itgg Irradiance term:?:rl:ali o | Resistive Z:‘ gxéx\é) ;t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) ) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 602.475 — —
1 5 800~1000 50+ 10 MPPT 601.360 — —
2 5 800~1000 50+ 10 MPPT 599.586 0.481 Yes
Initial (R) — — — — 453.361 — —
1 5 800~1000 50+ 10 MPPT 453.057 — —
2 5 800~1000 50+ 10 MPPT 452.021 0.296 Yes
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Sample # M4-8 | Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle :?rtaeg:':itgg Irradiance tenl\:lp?:rlglti e | Resistive Tﬁ‘;’(éx\g c';ift (Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) C) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 598.589 — —
1 5 800~1000 50+ 10 MPPT 597.376 — —
2 5 800~1000 50+ 10 MPPT 595.295 0.552 Yes
Initial (R) — — — — 452.459 — —
1 5 800~1000 50+ 10 MPPT 450.478 — —
2 5 800~1000 50+10 MPPT 449.518 0.652 Yes
Sample # M4-9 | Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle Ii?rt:éiyi;itgg Irradiar;ce terrl\:lp()):rlzjalsj e | Resistive Tﬁ‘;xéx\é) :ft (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) ) load Sl Paverage (%) | (Yes/No)
Initial (F) — — — — 597.882 — —
1 5 800~1000 50+10 MPPT 595.177 — —
2 5 800~1000 50+ 10 MPPT 593.272 0.774 Yes
Initial (R) — — — — 439.999 — —
1 5 800~1000 50+ 10 MPPT 437.681 — —
2 5 800~1000 50+ 10 MPPT 436.313 0.842 Yes
Sample # M4-6 Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle :?rt:(g;itgg Irradiar;ce term?grl:ti e | Resistive Tﬂ:xénwd) ;t (Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 598.925 — —
1 5 800~1000 50+ 10 MPPT 598.055 — —
2 5 800~1000 50+ 10 MPPT 595.961 0.496 Yes
Initial (R) — — — — 446.134 — —
1 5 800~1000 50 £ 10 MPPT 445.825 — —
2 5 800~1000 50 £ 10 MPPT 444,988 0.257 Yes
Sample # M4-7 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle :?rt:(%;itgg Irradiance terzﬂp?:rl:ilti e | Resistive Tﬁ;xéx\é) ;t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) C) load eycle Paverage (%) | (Yes/No)
Initial (F) — — — — 598.061 — —
1 5 800~1000 50+ 10 MPPT 596.721 — —
2 5 800~1000 50 £ 10 MPPT 595.398 0.446 Yes
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Initial (R) — — — — 446.864 — —
1 5 800~1000 50+10 MPPT 444.407 — —
2 5 800~1000 50+ 10 MPPT 443.809 0.686 Yes
Sample # M4-18 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle Ii?rtaegi:':itgg Irradiance tenl\:lp?:rlglti e | Resistive Tﬁ‘;’(éx\g c';ift (Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) C) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 598.647 — —
1 5 800~1000 50+ 10 MPPT 596.109 — —
2 5 800~1000 50+10 MPPT 594.607 0.677 Yes
Initial (R) — — — — 446.678 — —
1 5 800~1000 50+10 MPPT 444.621 — —
2 5 800~1000 50+10 MPPT 444.094 0.581 Yes
Sample # M4-19 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Test cycle Ii?rt:éiyi;itgg Irradiance terrl\:lp()):rlzjalsj e | Resistive Tﬁ‘;xéx\é) :ft (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) ) load Sl Paverage (%) | (Yes/No)
Initial (F) — — — — 597.366 — —
1 5 800~1000 50+ 10 MPPT 595.559 — —
2 5 800~1000 50+ 10 MPPT 594.381 0.501 Yes
Initial (R) — — — — 447.595 — —
1 5 800~1000 50+ 10 MPPT 447.185 — —
2 5 800~1000 50+ 10 MPPT 444.683 0.652 Yes
Sample # M4-20 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
Testoyle | iadiaion | madance | onocraire | ReSSe | Siicend | pminy/ | (vesho
(kWh/m2) (°C) of cycle | Paverage (%) )
Initial (F) — — — — 599.469 — —
1 5 800~1000 50+ 10 MPPT 597.761 — —
2 5 800~1000 50 £ 10 MPPT 596.706 0.462 Yes
Initial (R) — — — — 451.707 — —
1 5 800~1000 50+ 10 MPPT 451.116 — —
2 5 800~1000 50 £ 10 MPPT 450.083 0.360 Yes
Sample # M4-21 |Test Date (YYYY-MM-DD) start/end ............ : 2023-12-15/2023-12-17
TeSt YO | adiaon | "adene | omotratre | eSS | Ciceng | Pmmy/ | (vesio
(kWh/m2) (°C) of cycle [ Paverage (%) )
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Initial (F) — — — — 597.551 — —
1 5 800~1000 50+10 MPPT 595.179 — —
2 5 800~1000 50+ 10 MPPT 593.573 0.668 Yes
Initial (R) — — — — 441.827 — —
1 5 800~1000 50+ 10 MPPT 439.766 — —
2 5 800~1000 50+ 10 MPPT 439.290 0.576 Yes
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 03.1: MQT 06.1 ini: Performance at STC after initial stabilization (Front side) P
Test Date [YYYY-MM-DD].......ccoevvenennn : 12023-12-17 for M1-x, M4-x —
2022-12-27 for M2-10, M2-4, M2-5
2023-12-07 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21
2024-03-07 for M3-x
Pmax(lab) lower limit (W) ......ccccovrinnnn. . | See table below: Pmax [W] — Min calc. —
672.571 for M1-x —
549.839 for M2-10, M2-4, M2-5
Prax (Lab) lower limit (W) ..o, : 2?9'476 for M2-11, M2-13, M2-18, M2-19, M2-20, M2-
603.841 for M3-x
584.204 for M4-x
Voc(lab) upper limit (V) ..coooeveeiiiiienens . | See table below: Voc [V] Max. calc. —
Isc (lab) upper limit (A) ...cccovvrevriirinen, : | See table below: Isc [A] Max. calc. —
Test MEthO .....cooeeeeeeeeeeeeee e . | X Simulator [] Natural sunlight —
Isc [A] Voc [V] Pmax [W]
Sample # | \eas. Max. VEa Max. Imp [A] [Vmp [V]| \eas. Min. calc. FF [%] | Result
calc. calc.

M1-10 | 18.230 | 18.506 | 47.479 | 48.536 | 17.093 | 40.099 | 685.412 | 652.394 | 79.19 P
M1-13 | 17.978 | 18.506 | 47.517 | 48.536 | 17.026 | 40.263 [ 685.518 | 652.394 | 80.25 P
Test Report IEC61215:2021
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M1-4 18.067 | 18.506 | 47.550 | 48.536 | 17.038 | 40.243 [ 685.660 | 652.394 | 79.81 P
M1-5 17.985 | 18.506 | 47.442 | 48.536 | 17.119 | 40.027 | 685.222 | 652.394 | 80.31 P
M1-8 18.040 | 18.506 | 47.424 | 48.536 | 17.125 | 39.958 | 684.281 | 652.394 | 79.98 P
M1-9 17.962 | 18.506 | 47.422 | 48.536 | 17.140 | 40.028 | 686.080 | 652.394 | 80.55 P
M1-6 18.014 | 18.506 | 47.474 | 48.536 | 17.057 | 40.111 | 684.173 | 652.394 | 80.00 P
M1-7 18.273 | 18.506 | 47.525 | 48.536 | 17.044 | 40.138 | 684.112 | 652.394 | 78.78 P
M1-18 | 18.041 | 18.506 | 47.511 | 48.536 | 17.032 | 40.194 | 684.584 | 652.394 | 79.87 P
M1-19 | 17.990 | 18.506 | 47.473 | 48.536 | 17.107 | 40.057 | 685.255 | 652.394 | 80.24 P
M1-20 | 18.051 | 18.506 | 47.447 | 48.536 | 17.102 | 40.059 | 685.089 | 652.394 | 79.99 P
M1-21 | 18.026 | 18.506 | 47.445 | 48.536 | 17.126 | 39.991 | 684.886 | 652.394 | 80.08 P
Average — 685.023 | 672.571 — P
M2-10 | 13.460 | 14.032 | 51.598 | 52.323 | 12.928 | 43.664 | 564.468 | 533.344 | 81.28 P
M2-4 13.495 | 14.032 | 51.617 | 52.323 | 12.931 | 43.717 | 565.319 | 533.344 | 81.16 P
M2-5 13.473 | 14.032 | 51.601 | 52.323 | 12.969 | 43.576 | 565.147 | 533.344 | 81.29 P
Average — 564.978 | 549.839 — P
M2-11 | 14.223 | 14.519 | 51.621 | 52.364 | 13.528 | 42.925 | 580.689 | 552.392 | 79.09 P
M2-13 14.236 | 14.519 | 51.603 | 52.364 | 13.547 | 42.923 | 581.478 | 552.392 | 79.15 P
M2-18 | 14.171 | 14.519 | 51.545 | 52.364 | 13.542 | 42.896 | 580.898 | 552.392 | 79.53 P
M2-19 | 14.293 | 14.519 | 51.611 | 52.364 | 13.566 | 42.862 | 581.466 | 552.392 | 78.82 P
M2-20 | 14.190 | 14.519 | 51.604 | 52.364 | 13.543 | 42.888 | 580.832 | 552.392 | 79.32 P
M2-21 | 14.192 | 14.519 | 51.593 | 52.364 | 13.527 | 42.963 | 581.161 | 552.392 | 79.37 P
Average = 581.087 | 569.476 — P
M3-10 | 13.632 | 14.255 | 56.159 | 56.579 | 12.947 | 47.668 | 617.158 | 585.726 | 80.62 P
M3-13 | 13.632 | 14.255 | 55.960 | 56.579 | 13.001 | 47.515 | 617.743 | 585.726 | 80.98 P
Average — 617.451 | 603.841 — P
M4-10 15.507 | 16.183 | 47.692 | 48.179 | 14.724 | 40.219 | 592.185 | 566.678 | 80.07 P
M4-13 15.664 | 16.183 | 47.741 | 48.179 | 14.727 | 40.299 | 593.483 | 566.678 | 79.36 P
M4-4 15.641 | 16.183 | 47.748 | 48.179 | 14.851 | 40.119 | 595.807 | 566.678 | 79.78 P
M4-5 15.740 | 16.183 | 47.829 | 48.179 | 14.835 | 40.417 | 599.586 | 566.678 | 79.64 P
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M4-8 15.727 | 16.183 | 47.781 | 48.179 | 14.836 | 40.125 | 595.295 | 566.678 | 79.22 P
M4-9 15.663 | 16.183 | 47.772 | 48.179 | 14.765 | 40.181 | 593.272 | 566.678 | 79.29 P
M4-6 15.682 | 16.183 | 47.729 | 48.179 | 14.843 | 40.151 | 595.961 | 566.678 | 79.62 P
M4-7 15.500 | 16.183 | 47.799 | 48.179 | 14.812 | 40.197 | 595.398 | 566.678 | 80.36 P
M4-18 | 15.694 | 16.183 | 47.630 | 48.179 | 14.810 | 40.149 [ 594.607 | 566.678 | 79.55 P
M4-19 | 15.493 | 16.183 | 47.656 | 48.179 | 14.821 | 40.104 [594.381 | 566.678 | 80.50 P
M4-20 | 15.753 | 16.183 | 47.509 | 48.179 | 14.902 | 40.042 [ 596.706 | 566.678 | 79.73 P
M4-21 | 15.649 | 16.183 | 47.534 | 48.179 | 14.785 | 40.147 [593.573 | 566.678 | 79.80 P

Average — 595.021 | 584.204 | — P

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

TABLE 03.2: MQT 06.1 ini: Performance at STC after initial stabilization (Back side) P
Test Date [YYYY-MM-DDJ........cccevevruenne 1 [2023-12-17 for M1-x, M4-x —
2022-12-27 for M2-10, M2-4, M2-5
2023-12-07 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21
2024-03-07 for M3-x
Testmethod..........ccovvviniiiiiiiiee X Simulator [] Natural sunlight —
Sar;:ple Isc [A] | Voc [V] | Imp [A] V[\rr/1]p Pmax [W] | FF [%] Pisc Pvoc (PPmax Result
M1-10 | 14.590 | 47.112 | 13.059 | 40.898 | 534.087 77.70 0.80 0.99 0.78 P
M1-13 | 14.608 | 47.170 | 13.084 | 40.963 | 535.960 77.78 0.81 0.99 0.78 P
M1-4 |14.709 | 47.176 | 13.054 | 40.979 | 534.940 77.09 0.81 0.99 0.78 P
M1-5 |14.540 | 47.082 | 13.141 | 40.692 | 534.734 78.11 0.81 0.99 0.78 P
M1-8 |14.888 |47.037 | 12.948 | 40.846 | 528.874 75.52 0.83 0.99 0.77 P
M1-9 | 15.082 |47.002 | 13.020 | 40.765 | 530.760 74.87 0.84 0.99 0.77 P
M1-6 |14.887 | 47.059 | 13.099 | 40.756 | 533.863 76.20 0.83 0.99 0.78 P
M1-7 |14.915|47.116 | 13.136 | 40.788 | 535.791 76.24 0.82 0.99 0.78 P
M1-18 | 15.017 | 47.094 | 12.972 | 41.024 | 532.163 75.25 0.83 0.99 0.78 P
M1-19 | 15.085|47.130 | 13.139 | 40.796 | 536.019 75.39 0.84 0.99 0.78 P
M1-20 |14.823 | 47.158 | 13.001 | 40.918 | 531.975 76.10 0.82 0.99 0.78 P
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M1-21 | 15.024 | 47.066 | 13.123 | 40.677 | 533.804 75.49 0.83 0.99 0.78 P
M2-10 | 10.476 | 51.186 | 9.901 | 44.362 | 439.244 81.91 0.78 0.99 0.78 P
M2-4 | 10.402 | 51.214 | 9.972 |44.114 | 439.884 82.57 0.77 0.99 0.78 P
M2-5 |10.432 | 51.172 | 9.871 |44.414 | 438.433 82.13 0.77 0.99 0.78 P
M2-11 | 11.306 | 51.025 | 10.227 | 45.132 | 461.565 80.01 0.79 0.99 0.79 P
M2-13 | 11.379 | 51.027 | 10.206 | 45.206 | 461.372 79.46 0.80 0.99 0.79 P
M2-18 | 11.336 | 51.140 | 10.148 | 45.198 | 458.669 79.12 0.80 0.99 0.79 P
M2-19 | 11.324 | 51.014 | 10.128 | 45.208 | 457.867 79.26 0.79 0.99 0.79 P
M2-20 |11.391 | 51.055 | 10.153 | 45.317 | 460.104 79.11 0.80 0.99 0.79 P
M2-21 | 11.386 | 51.027 | 10.172 | 45.243 | 460.212 79.21 0.80 0.99 0.79 P
M3-10 | 10.637 | 55.745 | 9.624 | 48.373 | 465.542 78.51 0.78 0.99 0.75 P
M3-13 | 10.513 | 55.435 | 9.628 | 48.187 | 463.944 79.61 0.77 0.99 0.75 P
M4-10 | 12.542 | 47.259 | 10.977 | 40.904 | 449.003 75.75 0.81 0.99 0.76 P
M4-13 |11.984 | 47.293 | 10.817 | 41.191 | 445.563 78.62 0.77 0.99 0.75 P
M4-4 | 12.372 | 47.344 | 10.925 | 41.050 | 448.471 76.56 0.79 0.99 0.75 P
M4-5 | 12.491 | 47.390 | 10.965 | 41.224 | 452.021 76.36 0.79 0.99 0.75 P
M4-8 | 12.010 | 47.432 | 10.999 | 40.869 | 449.518 78.91 0.76 0.99 0.76 P
M4-9 | 12.227 | 47.331 | 10.619 | 41.088 | 436.313 75.39 0.78 0.99 0.74 P
M4-6 |11.979 | 47.365 | 10.791 | 41.237 | 444.988 78.43 0.76 0.99 0.75 P
M4-7 | 12.453 | 47.407 | 10.740 | 41.323 | 443.809 75.18 0.80 0.99 0.75 P
M4-18 | 11.983 | 47.235 | 10.768 | 41.242 | 444.094 78.46 0.76 0.99 0.75 P
M4-19 | 12.507 | 47.309 | 10.787 | 41.224 | 444.683 75.15 0.81 0.99 0.75 P
M4-20 | 12.024 | 47.137 | 11.022 | 40.835 | 450.083 79.41 0.76 0.99 0.75 P
M4-21 | 12.210 | 47.148 | 10.699 | 41.059 | 439.290 76.31 0.78 0.99 0.74 P
Supplementary information: N/A
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TABLE 03.3: MQT 06.1 ini: Performance at BNPI (front side irradiance 1000 W/m?, backside P
irradiance 135 W/m?2, 25 °C, AM 1.5) after initial stabilization
Test Date [YYYY-MM-DDJ.......cccccevverruenne 1 12023-12-17 for M1-x, M4-x —
2022-12-27 for M2-10, M2-4, M2-5
2023-12-07 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21
2024-03-07 for M3-x
Pmax(lab) lower limit (W) .......cccoveevnneenn. . | See table below: Pmax [W] — Min calc. —
741.301 for M1-x —
605.805 for M2-10, M2-4, M2-5
B (Lab) lower limit (W) ..ooooooorooe.. ;| 557406 for M2-1L, M2-13, M2-18, M2-19, M2-20, M2-
665.698 for M3-x
644.097 for M4-x
Voc(lab) upper limit (V) ..coooeeveeiiiiienee . | See table below: Voc [V] Max. calc. —
Isc (lab) upper limit (A) ...ccoovvrieriirien, : | See table below: Isc [A] Max. calc. —
TeSt MEthod .....ooveeeeeeeeeeeeee e, . | X Simulator [] Natural sunlight —
Isc [A] Voc [V] Pmax [W]
Sample # | Meas. Max. Meas. Max. Imp [A] |Vmp [V]| Meas. . FF [%] | Result
calc. calc.
M1-10 | 20.101 | 20.404 | 47.652 | 48.536 | 18.927 | 40.096 | 758.897 | 719.062 | 79.23 P
M1-13 | 19.877 | 20.404 | 47.709 | 48.536 | 18.938 | 40.181 | 760.948 | 719.062 | 80.24 P
M1-4 19.973 | 20.404 | 47.692 | 48.536 | 18.829 | 40.226 | 757.415 | 719.062 | 79.51 P
M1-5 19.868 | 20.404 | 47.592 | 48.536 | 18.879 | 40.059 | 756.274 | 719.062 | 79.98 P
M1-8 19.906 | 20.404 | 47.652 | 48.536 | 18.917 | 40.050 | 757.626 | 719.062 | 79.87 P
M1-9 19.808 | 20.404 | 47.597 | 48.536 | 18.829 | 40.096 | 754.968 | 719.062 | 80.08 P
M1-6 19.879 | 20.404 | 47.677 | 48.536 | 18.774 | 40.237 | 755.409 | 719.062 | 79.70 P
M1-7 20.156 | 20.404 | 47.700 | 48.536 | 18.918 | 40.036 | 757.401 | 719.062 | 78.78 P
M1-18 | 19.886 | 20.404 | 47.686 | 48.536 | 18.909 | 40.061 | 757.513 | 719.062 | 79.88 P
M1-19 | 19.854 | 20.404 | 47.660 | 48.536 | 18.831 | 40.112 | 755.349| 719.062 | 79.83 P
M1-20 | 19.927 | 20.404 | 47.704 | 48.536 | 18.793 | 40.229 | 756.024 | 719.062 | 79.53 P
M1-21 | 19.916 | 20.404 | 47.642 | 48.536 | 18.786 | 40.215 | 755.479| 719.062 | 79.62 P
Average — 756.942 | 741.301 — P
M2-10 | 14.887 | 15.473 | 51.802 | 52.323 | 14.319 | 43.694 | 625.673 | 587.631 | 81.13 P
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M2-4 14.921 | 15.473 | 51.782 | 52.323 | 14.323 | 43.704 | 625.974 | 587.631 | 81.02

M2-5 14.904 | 15.473 | 51.783 | 52.323 | 14.332 | 43.701 | 626.332 | 587.631 | 81.15

Average — 625.993 | 605.805 —

M2-11 | 15.626 | 16.010 | 51.477 | 52.364 | 14.890 | 42.927 | 639.183 | 608.583 | 79.46

M2-13 | 15.571 | 16.010 | 51.491 | 52.364 | 14.863 | 42.992 | 638.990 | 608.583 | 79.70

M2-18 | 15.566 | 16.010 | 51.493 | 52.364 | 14.872 | 42.905 | 638.083 | 608.583 | 79.61

M2-19 | 15.525 | 16.010 | 51.489 | 52.364 | 14.901 | 42.916 | 639.491 | 608.583 | 80.00

M2-20 | 15.719 | 16.010 | 51.464 | 52.364 | 14.895 | 42.938 | 639.562 | 608.583 | 79.06

M2-21 | 15.678 | 16.010 | 51.482 | 52.364 | 14.903 | 42.950 | 640.084 | 608.583 | 79.30

Average — 639.232 | 627.406 —

M3-10 | 15.032 | 15.716 | 56.352 | 56.579 | 14.245 | 47.676 | 679.145| 645.727 | 80.17

M3-13 | 15.015 | 15.716 | 56.114 | 56.579 | 14.216 | 47.577 | 676.355 | 645.727 | 80.27

Average — 677.750 | 665.698 —

M4-10 | 17.077 | 17.847 | 47.866 | 48.179 | 16.188 | 40.221 | 651.098 | 624.774 | 79.65

M4-13 | 17.248 | 17.847 | 47.874 | 48.179 | 16.309 | 40.187 | 655.410 | 624.774 | 79.37

M4-4 17.215 | 17.847 | 47.896 | 48.179 | 16.282 | 40.121 | 653.250 | 624.774 | 79.23

M4-5 17.299 | 17.847 | 47.973 | 48.179 | 16.271 | 40.438 | 657.967 | 624.774 | 79.28

M4-8 17.355 | 17.847 | 47.927 | 48.179 | 16.369 | 40.092 | 656.266 | 624.774 | 78.90

M4-9 17.264 | 17.847 | 47.927 | 48.179 | 16.335 | 40.075 | 654.625 | 624.774 | 79.12

M4-6 17.302 | 17.847 | 47.965 | 48.179 | 16.314 | 40.234 | 656.377 | 624.774 | 79.09

M4-7 17.084 | 17.847 | 47.964 | 48.179 | 16.291 | 40.210 | 655.061 | 624.774 | 79.94

M4-18 | 17.300 | 17.847 | 47.832 | 48.179 | 16.392 | 40.128 | 657.778 | 624.774 | 79.49

M4-19 | 17.083 | 17.847 | 47.794 | 48.179 | 16.282 | 40.105 | 652.990 | 624.774 | 79.98

M4-20 | 17.347 | 17.847 | 47.676 | 48.179 | 16.409 | 40.069 | 657.492 | 624.774 | 79.50

9|v9|©9|©vY|©WW|©VW|OV|V|(TVW|OVW|OV|TVW|TOV|V|TVW|UVW|TUV|UV|TOV|TOV|(T|TO|TT]|TOV|TO

M4-21 | 17.254 | 17.847 | 47.651 | 48.179 | 16.350 | 40.034 | 654.556 | 624.774 | 79.61

Average — 655.239 | 644.097 — P

Supplementary information: The limit values are calculated considering manufacturer’s tolerances t of rated
nameplate values and laboratory measurement uncertainties m.
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TABLE 04: MQT 03 ini: Initial Insulation test P
Test Date [YYYY-MM-DD]..............: |2023-12-17 for M1-x, M4-x —
2022-12-27 for M2-10, M2-4, M2-5
2024-01-15 for M2-11, M2-13, M2-18, M2-19, M2-20, M2-21
2024-03-07 for M3-x
Test Voltage applied [V] ................; [8000/1500 —
Size of module [m?]........................t | 3.11 for M1-x —
2.58 for M2-10, M2-4, M2-5
2.70 for M2-11, M2-13, M2-18, M2-19, M2-20, M2-21, M4-x
2.80 for M3-x
Required Resistance [MQ]............ : [12.88 for M1-x —
15.48 for M2-10, M2-4, M2-5
14.80 for M2-11, M2-13, M2-18, M2-19, M2-20, M2-21, M4-x
14.31 for M3-x
Sample # Measured Dielectric breakdown
MQ Yes (description) No Result
M1-10 >10000 No Dielectric breakdown X P
M1-13 >10000 No Dielectric breakdown X P
M1-4 >10000 No Dielectric breakdown X P
M1-5 >10000 No Dielectric breakdown X P
M1-8 >10000 No Dielectric breakdown X P
M1-9 >10000 No Dielectric breakdown X P
M1-6 >10000 No Dielectric breakdown X P
M1-7 >10000 No Dielectric breakdown X P
M1-18 >10000 No Dielectric breakdown X P
M1-19 >10000 No Dielectric breakdown X P
M1-20 >10000 No Dielectric breakdown X P
M1-21 >10000 No Dielectric breakdown X P
M2-10 >2000 No Dielectric breakdown X P
M2-4 >2000 No Dielectric breakdown X P
M2-5 >2000 No Dielectric breakdown X P
M2-11 >2000 No Dielectric breakdown X P
M2-13 >2000 No Dielectric breakdown X P
M2-18 >2000 No Dielectric breakdown X P
M2-19 >2000 No Dielectric breakdown X P
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M2-20 >2000 No Dielectric breakdown X P
M2-21 >2000 No Dielectric breakdown X P
M3-10 >10000 No Dielectric breakdown X P
M3-13 >10000 No Dielectric breakdown X P
M4-10 >10000 No Dielectric breakdown X P
M4-13 >10000 No Dielectric breakdown X P
M4-4 >10000 No Dielectric breakdown X P
M4-5 >10000 No Dielectric breakdown X P
M4-8 >10000 No Dielectric breakdown X P
M4-9 >10000 No Dielectric breakdown X P
M4-6 >10000 No Dielectric breakdown X P
M4-7 >10000 No Dielectric breakdown X P
M4-18 >10000 No Dielectric breakdown X P
M4-19 >10000 No Dielectric breakdown X P
M4-20 >10000 No Dielectric breakdown X P
M4-21 >10000 No Dielectric breakdown X P

Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.

TABLE 05: MQT 15 ini: Initial Wet leakage current test P

Test Date [YYYY-MM-DD]

2023-12-17 for M1-x, M4-x
2022-12-27 for M2-10, M2-4, M2-5

2024-01-15 for M2-11, M2-13, M2-18, M2-19,
M2-20, M2-21

2024-03-07 for M3-x

Test Voltage applied [V]..

1500

Solution temperature [°C]

1 122.2 for M1-x, M4-x

24.0 for M2-10, M2-4, M2-5

21.8 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21

23.1 for M3-x

Solution resistivity [Q cm]

112795 for M1-x, M4-x

2813 for M2-10, M2-4, M2-5

2848 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21

2893 for M3-x
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Size of module [MZ]......ccovevvevieevee v [ 3,11 for M1-X —
2.58 for M2-10, M2-4, M2-5
2.70 for M2-11, M2-13, M2-18, M2-19, M2-20,
M2-21, M4-x
2.80 for M3-x
Sample # Required Resistance [MQ] Measured [MQ] Result
M1-10 12.88 >10000 P
M1-13 12.88 >10000 P
M1-4 12.88 >10000 P
M1-5 12.88 >10000 P
M1-8 12.88 >10000 P
M1-9 12.88 >10000 P
M1-6 12.88 >10000 P
M1-7 12.88 >10000 P
M1-18 12.88 >10000 P
M1-19 12.88 >10000 P
M1-20 12.88 >10000 P
M1-21 12.88 >10000 P
M2-10 15.48 744.4 P
M2-4 15.48 725.0 P
M2-5 15.48 703.0 P
M2-11 14.80 5219 P
M2-13 14.80 5577 P
M2-18 14.80 5729 P
M2-19 14.80 5143 P
M2-20 14.80 4904 P
M2-21 14.80 5683 P
M3-10 14.31 >10000 P
M3-13 14.31 >10000 P
M4-10 14.80 >10000 P
M4-13 14.80 >10000 P
M4-4 14.80 >10000 P
M4-5 14.80 >10000 P
M4-8 14.80 >10000 P
M4-9 14.80 >10000 P
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M4-6 14.80 >10000 P
M4-7 14.80 >10000 P
M4-18 14.80 >10000 P
M4-19 14.80 >10000 P
M4-20 14.80 >10000 P
M4-21 14.80 >10000 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 06.1: MQT 07 - Performance at low irradiance (Front side) P
Test Date [YYYY-MM-DD].......ccciiiiieiiiiiiiiieeeeeeee 1 12024-02-25 for M1-10 —
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? irradiance
X Directly measured —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]
M1-10 3.546 43.266 3.378 37.239 125.793 81.99
Supplementary information: N/A
TABLE 06.2: MQT 07 - Performance at low irradiance (Back side) P
Test Date [YYYY-MM-DDJ .......ccocceeiiiiieeiiiiiee e 1 12024-02-25 for M1-10 —
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? irradiance
X Directly measured —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] | Pmax [W] | FF [%] Pisc Pvoc | Ppmax
M1-10 2.903 43.150 2.616 37.132 97.137 77.55 0.82 1.00 | 0.77
Supplementary information: N/A
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TABLE 07: MQT 04 - Measurement of temperature coefficients P
Test Date [YYYY-MM-DDJ ......cocvvvreiiirieeiiiienenn’ 2024-02-25 for M1-10 —
Ambient air temperature [°C] high/low .................. 55/25 —
Irradiance [W/m2] high/low ..........ccccocvveieiieeieennend 1000 —
Module temperature [°C] high/low..........ccccecueennl: 55/25 —
Sample # a [%/°C] B [%/°C] 0 [%/°C] —
M1-10 0.0312 -0.3126 -0.2967 —
Supplementary information: N/A
TABLE 08: MQT 08 - Outdoor exposure test P
Test Date [YYYY-MM-DD] start/end ............. |2023-12-15/2024-01-05 —
Sample # M1-13 —
Total irradiation dosage [kWh/m?] ................ |60 —
Angle of tilt the test module .............cccoeees | 37° —
Electrical load: X Restive load —
1 MPPT
Supplementary information: N/A
Table 08.1: MQT 01: Visual inspection after outdoor exposure test P
Test Date [YYYY-MM-DD]..........ccoceveeveneeet [ 2024-01-05 —
Sample # |Nature and position of initial findings — comments or attach photos —
M1-13 No major visual defects found P
Supplementary information: N/A
Table 08.2: MQT 15: Wet leakage current test after outdoor exposure test P
Test Date [YYYY-MM-DD] ....ccccocovvinriinnnn : 12023-01-05 —
Test Voltage applied [V] ...l 1500 —
Solution temperature [°C] .....ccccevvveeennenn: [22.1 —
Size of module [M?] ..o 11311 —
Solution resistivity [Q cm]..........cccovceeennen: [ 2786 —
Sample # Measured [MQ] Limit [MQ] Result
M1-13 >10000 12.88 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
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Table 08.3: MQT 02 - Maximum power determination after outdoor exposure test - Optional N/A
Test Date [YYYY-MM-DD].......ccooevvvvvvvvinnnenns | — —
Module temperature [°Cl....cccccocevvvcinviiiveniennss | — —
Irradiance [W/m32) .......cccccoveiveiieiee e — —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]
Supplementary information:
Table 08.4: MQT 03 - Insulation test after outdoor exposure test - Optional N/A
Test Date [YYYY-MM-DD].........ccoovevvcinnnens D= —
Test Voltage applied [V] ....cccocvvevrivniinnnnen, D= —
Size of module [M?] .....ccooeviiiiiiierereeeee D= —
Required Resistance [MQ)]...........cccoceeviennnn D= —
Sample # | Measured Required (MQ) Dielectric breakdown Result
(MQ) (MQ) Yes (description) No
Supplementary information: Size of module [m?]
TABLE 09: MQT 18: Bypass diode thermal test P
Test Date [YYYY-MM-DD] start/end ............. : 2024-01-16 / 2024-01-16 —
Sample # M1-13 —
Module temperature [°Cl........cccevveierieennenn : 75+5 —
Number of diodes in junction box.................. : 3 —
Diode manufacturer .........cccccoeveevicvee e, : Hangzhou Silan Microelectronics Co., Ltd. —
Diode type designation ............cccoeeeeveeriennns : MK5050 —
Max. permissible junction temperature ijax[ C] 200 —
(according to diode datasheet)...................... :
Detailed description of sample preparation Standard production module —
PrOCEAUNE ...oviiiiieiiiesiee ettt :
Step 1, Determination of VD versus TJ characteristic —
30x2°C | 50+x2°C | 70x2°C [ 90£2°C [110x2°C
304 50.3 70.2 90.1 —
Ambient temperature of the junction box ... : 30.6 50.5 70.3 90.1
30.8 50.6 70.4 90.2
Pulsed Current........c.cocoeine e 22.36 22.36 22.36 22.36 —
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0.45 0.43 0.41 0.39 —
Voltage drop [V] .coceveeieeiienieieciec e 0.45 0.43 0.41 0.39

0.45 0.43 0.41 0.39

TJ3=-995.0* VD + 478.150 —
VD versus TJ characteristic ........cccvveeveenennl TJ=-991.50* VD + 476.805
TJ=-990.0* VD + 476.30

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

Diode 1 Diode 2 Diode 3 Result
Current flow applied [A] ..., : 22.36 22.36 22.36 —
Max. diode surface temperature allowed Tjmax N/A N/A N/A —
[°C]:
Voltage drop [V] after 1h......cccoceeviiiieniiinieiice : 0.35 0.35 0.35 —
Calculated max. junction temperature Tjcac [°C] ....: 129.9 129.8 129.8 —
Tjcalc < Tjmax (test passed)? yes/No ........cccccvevvenennn : yes yes yes P
Current flow (1.25 * ISC) [A] evvevreiiiiiiiiiinee e, : 27.95 27.95 27.95 —
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.

For bifacial modules, use the value of the short-circuit current at elevated irradiance BSI (equivalent to 1 000

W/m?2 on the front side and 300 W/m? on the back si

Extrapolate Isc-BSlI, these quantities are combined as follows: Isc-ssi=lsc-anpi+( Isc-anpi-lsc) (Gasi-Genei)/(Genpi-

de).

1000), Gesi=1000+300¢, Genei=1000+135¢, ¢=Min(Pisc, Prmax)

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

2024-03-15/ 2024-03-15

Sample # M3-13 —
Module temperature [°Cl........ccovvevvvveeevcinnnnn. : 75+5 —
Number of diodes in junction box .................. : 3 —

Diode manufacturer ............eeeeevveeeeeeeeeeevevennnns :

Zhejiang Jiaming Tianheyuan Photovoltaics

Technology Co. Ltd

Diode type designation ............cccoeeeeiieenieenne :

THY4050

Max. permissible junction temperature ijax[ C]
(according to diode datasheet)...................... :

200

Detailed description of sample preparation
PrOCEAUNE ...oviiiiieiiiesiee ettt :

Standard production module

Step 1, Determination of VD versus TJ characteristic —
30£2°C [ 50+£2°C | 70£2°C [ 90+2°C |110x2°C
Test Report IEC61215:2021
ID: 154095 Revision: 1 - released Effective:2021-06-01 Page 72 of 140
®

TV



Page 73 of 140
Report No. 704062316712-00 part 1 of 2

IEC 61215-2

Clause Requirement + Test Result - Remark Verdict

30.4 50.3 70.2 90.1 —
Ambient temperature of the junction box ... : 30.6 50.5 70.3 90.1

30.8 50.6 70.4 90.2
Pulsed current........ccccooevveneenennnnensennn 16.78 16.78 16.78 16.78 —

0.44 0.42 0.40 0.38 —
Voltage drop [V] .coceveeieeiienieieciec e 0.44 0.42 0.40 0.38

0.44 0.42 0.40 0.38

T3=-995.0* VD + 468.20 —
VD versus TJ characteristic .........cccccveveenn TJ=-991.50* VD + 466.89
TJ=-990.0* VD + 466.40

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

Diode 1 Diode 2 Diode 3 Result
Current flow applied [A] ..., : 16.78 16.78 16.78 —
Max. diode surface temperature allowed Tjmax N/A N/A N/A —
[°C]:
Voltage drop [V] after 1h......cccooeiviiiieniinicnece : 0.33 0.33 0.33 —
Calculated max. junction temperature Tjcac [°C] ....: 139.9 139.7 139.7 —
Tjcalc < Tjmax (test passed)? yes/No ........ccccceeveenennn : yes yes yes P
Current flow (1.25 * ISC) [A] cvvvvvvreriieiieiiesee e : 20.98 20.98 20.98 —
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.

For bifacial modules, use the value of the short-circuit current at elevated irradiance BSI (equivalent to 1 000

W/m? on the front side and 300 W/m? on the back side).

Extrapolate Isc-BSl, these quantities are combined as follows: lsc-ssi=lsc-snpit+( Isc-Bnpi-lsc) (Gasi-Genei)/(Genepi-

1000), Gesi=1000+300¢, Genri=1000+135¢, @=Min(@isc, Prmax)
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TABLE 09.1: MQT 01 - Visual inspection after bypass diode thermal test P
Test Date [YYYY-MM-DDJ......cccccceverrieeriennenneenieens : 12024-01-16 for M1-13 —
2024-03-15 for M3-13
Sample # | Nature and position of initial findings — comments or attach photos —
M1-13 No major visual defects found
M3-13 No major visual defects found
Supplementary information: N/A
TABLE 09.2: MQT 15 - Wet leakage current test after bypass diode thermal test P
Test Date [YYYY-MM-DDJ .....ccccccvvvrrnrnninnniennenns : |2024-01-16 for M1-13 —
2024-03-15 for M3-13
Test Voltage applied [V]...ccooveeeiiiiii . 11500 —
Solution temperature [°C] ....cceeveviireeeiiiiieenieeee, . [22.2 for M1-13 —
21.5 for M3-13
Size of module [M2] ... : 13.11 for M1-13 —
2.80 for M3-13
Solution resistivity [Q cm].......cccoviiiiiiiiies : 12794 for M1-13 —
2824 for M3-13
Sample # Measured [MQ] Limit [MQ] Result
M1-13 >10000 12.88 P
M3-13 >10000 14.31 P
Supplementary information: the maximum measuring limit of the equipment is 270000 MQ.
TABLE 09.3: MQT 02 — Max. power determination after bypass diode thermal test - Optional N/A
Test Date [YYYY-MM-DD].......cccccvvrvrnnnns -
Module temperature [°Cl.......ccoceevvrivenenns —
Irradiance [W/m?) .....cccocvvovveeneinneeenenendd —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —
Supplementary information:
TABLE 09.4: MQT 03 - Insulation test after bypass diode thermal test - Optional N/A
Test Date [YYYY-MM-DD].......c..cccvvenenn. : —
Test Voltage applied [V] ....cccovvevveneennenn : —
Size of module [M?] ..., : —
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Required Resistance [MQ]...........ccccevvene :

Sample | Measured Required

Dielectric breakdown

Result

#

MQ MQ

Yes (description) No

Supplementary information:

TABLE 10: MQT 18.2 - Bypass diode functio

nality test after bypass diode thermal test

Test Date [YYYY-MM-DD].....c...cccoovevviierennnn, :

2024-01-16 for M1-13
2024-03-15 for M3-13

] Method A

Ambient temperature [°C]

Current flow applied [A]

Sample #

VFMrated

VFM = (N x VFMrated) = 10 %

Result

] Yes ] No

Supplementary information:

X] Method B

IV curve after shading

Diode 1 Turn on

Diode 2 Turn on

Diode 3 Turn on

Supplementary information: N/A

TABLE 10.1: MQT 19.1 Fin: Final stabilization

N/A

TABLE 10.2: MQT 06.1: Performance at STC before final stabilization

Test Date [YYYY-MM-DD]

Test method

[] Simulator [] Natural sunlight

Sample #

Imp [A]

Pmax [W] FF [%]

Vmp [V]

Supplementary information:

TABLE 10.3: MQT 19.1 Final Stabilization procedure

N/A

Light exposure method

[ Simulator ] Natural sunlight

Stabilization criterion x per IEC 61215-1-x .. :
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Abbreviation: Regarding light source “S” for Solar simulator and “N” for Natural sunlight
Sample # Test Date (YYYY-MM-DD) start/end........... :
Test cycle Ii?rtaegggg Irradiance texp?éjr:lﬁj o | Resistive Tﬁ‘;xéx\é) ;t 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
TABLE 11: MQT 09 - Hot-spot endurance test P
Test Date [YYYY-MM-DD] start/end ...................... |2024-02-04 / 2024-02-04 —
Sample # M1-13 —
Procedure of technology ..........c..ccccoeveeevenennnnn.. | [X] wafer-based technologies (WBT) MQT 09.1 —
] monolithically integrated (MLI) thin film
technologies MQT 09.2
Cell interconnection CirCuit..............ccccevevevevereens | 1S XIsp  [IPS —
X] Pulse Simulator —
Type of light SOUrce .........ccceceveveeeveveeenenenennn. s | XJ Steady state Simulator
[] Natural sunlight
Module temperature at thermal equilibrium [°C].: |51.3/53.6/52.6/51.6/50.3/52.1/54.0 —
TABLE 11.1: MQT 09 - Hot-spot endurance test for WBT P
LOW | LOW LOW HIGH |Permanen —
Selected hot-spot cells...........ccocoeiiiiiiiiiniiiieee : t
/ / / / /
10 —
Shading rate [%0]........cceveeriereirieriene e : 10 10 15 10 10
10
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151.2 —
Max. measured cell temperature in each cell [°C] :| 161.3 | 155.7 | 165.1 143.6 153.2
154.1
Test duration of each shading [h] ........ccccceveennen. : 1 1 1 1 1 —
Irradiance during shading [W/m?] ....................: 1251 | 1251 1251 1251 1251 —

Supplementary information: For Bifacial modules, determination of the cell shading percent and the

prolonged exposure are performed at the elevated irradiance BSI. If double-side illumination is used to
produce BSI, both the back and the front of the cell are shaded in the same way. During cell selection, any

cell that is permanently shaded by a module feature (such as the junction box) is added to the list of

selected cells

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

2023-12-12/2023-12-12

Sample #

M2-13

Procedure of technology

X wafer-based technologies (WBT) MQT 09.1
] monolithically integrated (MLI) thin film
technologies MQT 09.2

Cell interconnection circuit

[]s XIsp []PS

Type of light source

X Pulse Simulator
X Steady state Simulator
[] Natural sunlight

Module temperature at thermal equilibrium [°C] .:

52.3/51.8/52.7/55.2/50.8/51.4/51.9

TABLE 11.1: MQT 09 - Hot-spot endurance test for WBT P
LOW | LOW | LOW HIGH [Permanen —
Selected hot-SPot CelS...........oo.overvrrreeeeerrsrenens : t
/ / / / /
10 —
Shading rate [96]........ccoeeeivieeeeiiee e : 10 10 15 10 5
10
157.4 —
Max. measured cell temperature in each cell [°C] :| 160.6 | 154.5 | 162.1 141.6 149.3
151.2
Test duration of each shading [n] ........ccccooeeeee. : 1 1 1 1 1 —
Irradiance during shading [W/m?] ....................: 1238 | 1238 1238 1238 1238 —
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Supplementary information: For Bifacial modules, determination of the cell shading percent and the
prolonged exposure are performed at the elevated irradiance BSI. If double-side illumination is used to
produce BSI, both the back and the front of the cell are shaded in the same way. During cell selection, any

cell that is permanently shaded by a module feature (such as the junction box) is added to the list of

selected cells

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

2024-03-26 / 2024-03-26

Sample #

M3-13

Procedure of technology .........cccoecvvieiiiieienniend

X wafer-based technologies (WBT) MQT 09.1
] monolithically integrated (MLI) thin film
technologies MQT 09.2

Cell interconnection CirCUIt .........covvveveereiiireeeeennss

[]s XIsp []PS

Type of light source

X Pulse Simulator
X Steady state Simulator
[] Natural sunlight

Module temperature at thermal equilibrium [°C] .:

51.5/53.3/55.2/52.8/51.7/54.4/56.2

TABLE 11.1: MQT 09 - Hot-spot endurance test for WBT P
LOW | LOW LOW HIGH |Permanen —
Selected hot-SPot CellS...........oo.overvreeeeeerresrenene : t
/ / / / /
10 —
Shading rate [96]........ccovveivieeeeiiee e : 15 10 10 5 10
10
151.6 =
Max. measured cell temperature in each cell [°C] ;| 167.3 | 162.1 | 165.4 1435 153.8
155.3
Test duration of each shading [h] .........ccccceenen : 1 1 1 1 1 —
Irradiance during shading [W/m?] ....................: 1240 | 1240 1240 1240 1240 —

Supplementary information: For Bifacial modules, determination of the cell shading percent and the
prolonged exposure are performed at the elevated irradiance BSI. If double-side illumination is used to
produce BSI, both the back and the front of the cell are shaded in the same way. During cell selection, any

cell that is permanently shaded by a module feature (such as the junction box) is added to the list of

selected cells

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

2024-02-06 / 2024-02-06

Sample #

M4-13

Procedure of technology ...........ccoooiviiieiiiienninnnnnn

X] wafer-based technologies (WBT) MQT 09.1
] monolithically integrated (MLI) thin film
technologies MQT 09.2
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Cell interconnection CirCUit............ococeevrvecevereeens | 1S XIsp  [IPS —
X] Pulse Simulator —
Type of light SOUrce .........cccceceveveeevevceeeenenenen.n.:. | X) Steady state Simulator
[] Natural sunlight
Module temperature at thermal equilibrium [°C].: |52.1/54.2/51.1/51.8/50.7/52.6 /54.5 —
TABLE 11.1: MQT 09 - Hot-spot endurance test for WBT P
LOW | LOW | LOW HIGH [Permanen —
Selected hot-SPOt CEIIS ........ververreeereeeeeeeresresrneenn, : t
/ / / / /
10 —
Shading rate [20]........cccveereereenieiiene e : 10 10 15 10 10
10
150.2 —
Max. measured cell temperature in each cell [°C] ;| 162.7 | 157.1 | 171.3 147.4 152.8
153.9
Test duration of each shading [h] .........ccccceenee : 1 1 1 1 1 —
Irradiance during shading [W/m?] ............... ... © | 1248 | 1248 1248 1248 1248 —

Supplementary information: For Bifacial modules, determination of the cell shading percent and the
prolonged exposure are performed at the elevated irradiance BSI. If double-side illumination is used to
produce BSI, both the back and the front of the cell are shaded in the same way. During cell selection, any

cell that is permanently shaded by a module feature (such as the junction box) is added to the list of

selected cells

TABLE 11.2: MQT 09 - Hot-spot endurance test for MLI N/A
Selected hot-spot cells..........ccoovveiiiiiniiind —
Number of cells shaded ...........cccoceviiiiiiicnd —
Max. measured cell temperature [°C] .........cccee...t —
Test duration during shading [h] ... —
Irradiance during shading [W/m?] ............... it —
Supplementary information:
TABLE 11.3: MQT 01 - Visual inspection after hot-spot endurance test P
Test Date [YYYY-MM-DD]......cccceccvrviercenrnenennenl | 2024-02-05 for M1-13 —
2023-12-13 for M2-13
2024-03-26 for M3-13
2024-02-07 for M4-13
Sample # |Nature and position of initial findings — comments or attach photos —
Test Report IEC61215:2021
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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 11.4: MQT 02 - Maximum power determination after hot-spot endurance test P
Test Date [YYYY-MM-DD].......cccocovevivercennneeennenl | 2024-02-05 for M1-13 —
2023-12-13 for M2-13
2024-03-26 for M3-13
2024-02-07 for M4-13
Module temperature [°Cl.......cccccevvveniieniienieeieenieenss |25 —
Irradiance [W/M?) ..ol 1000 —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —
M1-13 17.985 47.506 16.981 39.984 678.968 79.47 P
M2-13 14.226 51.619 13.521 42.719 577.604 78.66 P
M3-13 13.640 55.933 12.991 47.147 612.487 80.28 P
M4-13 15.669 47.756 14.694 40.186 590.493 78.91 P
Supplementary information: N/A
TABLE 11.5: MQT 02 - Maximum power determination after hot-spot endurance test (at P
BNPI)
Test Date [YYYY-MM-DD]........cccccveeevveeneenieenennes | 2024-02-05 for M1-13 —
2023-12-13 for M2-13
2024-03-26 for M3-13
2024-02-07 for M4-13
Module temperature [°C]......c.cccovvevvcieeevicieee i |25 —
Irradiance [W/M?2) .....ccoccviiiiieniece e BNPI —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —
M1-13 19.886 47.707 18.958 39.839 755.268 79.61 P
M2-13 15.566 51.477 14.859 42.754 635.282 79.28 P
M3-13 15.013 56.126 14.221 47.183 670.989 79.63 P
M4-13 17.248 47.893 16.334 40.022 653.719 79.14 P

Supplementary information: N/A
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TABLE 11.6: MQT 03 - Insulation test after hot-spot endurance test P
Test Date [YYYY-MM-DD].........ccccveeevierivnnienneenes | 2024-02-05 for M1-13 —
2023-12-13 for M2-13
2024-03-26 for M3-13
2024-02-07 for M4-13
Test Voltage applied [V] ...cccccecveveevceevceevcieeeenen:. | 8000/1500 —
Size of module [m?]......cccccoceiveiviiie e [ 3011 for M1-13 —
2.70 for M2-13, M4-13
2.80 for M3-13
Required Resistance [MQ].........ccccccevvvevieeviiennnnnn.: 112,88 for M1-13 —
14.80 for M2-13, M4-13
14.31 for M3-13
Sample Measured Required Dielectric breakdown Result
# MQ MQ Yes (description) No
M1-13 >10000 12.88 No Dielectric breakdown X P
M2-13 8416 14.80 No Dielectric breakdown X P
M3-13 >10000 14.31 No Dielectric breakdown X P
M4-13 >10000 14.80 No Dielectric breakdown X P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 11.7: MQT 15 - Wet leakage current test after hot-spot endurance test P

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

2024-02-05 for M1-13
2023-12-13 for M2-13
2024-03-26 for M3-13
2024-02-07 for M4-13

Test Voltage applied [V] ..coocoveneinienienieneeneen

1500

Solution temperature [°Cl......ccccoeviiieeeiiinieeienn. :

21.5 for M1-13
21.9 for M2-13
23.1 for M3-13
21.8 for M4-13

Size of module [M?] ...

3.11 for M1-13
2.70 for M2-13, M4-13
2.80 for M3-13

Solution resistivity [Q cm].....ccccccoviveviiinienieiee

2896 for M1-13
2866 for M2-13
2702 for M3-13
2782 for M4-13
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Sample # Measured [MQ] Limit [MQ] Result
M1-13 >10000 12.88 P
M2-13 5582 14.80 P
M3-13 >10000 14.31 P
M4-13 >10000 14.80 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 11.8: MQT 18.2 - Bypass diode functionality test after Hot-spot endurance test P
Test Date [YYYY-MM-DD].........cccceevvverrennnen.s | 2024-02-05 for M1-13 —
2023-12-13 for M2-13
2024-03-26 for M3-13
2024-02-07 for M4-13
[1 Method A —
Ambient temperature [°C] .....ccccevveeevicieeenns —
Current flow applied [A] ..cccovveeviiee e —
Sample # VFEM VFMrated VFM = (N x VFMrated) £ 10 % Result
[1Yes [ 1No —
Supplementary information:
X Method B —
IV curve after shading Result
Diode 1 Turn on P
Diode 2 Turn on P
Diode 3 Turn on P
Supplementary information: N/A
TABLE 12.1: MQT 10 - UV preconditioning test (Front side) P

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

2023-12-28 / 2024-01-02 for M1-x, M4-x
2023-01-01 / 2023-01-06 for M2-x

Module temperature [°C] ....eeeeiiniiiiiieeennn. :

60+5

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

132.74 for M1-x, M4-x
129.31 for M2-x

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

1.11 for M1-x, M2-x, M4-x

Module operation condition

X Short circuited [] Open circuited

Supplementary information: UV preconditioning test was performed on front side of the module.
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TABLE 12.2: MQT 10 - UV preconditioning test (Back side)

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

2024-01-02 / 2024-01-07 for M1-x, M4-x
2023-01-06 / 2023-01-11 for M2-x

Module temperature [°C] .......cccoeeeeiiiereennne :

60+5

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

127.12 for M1-x, M4-x
132.74 for M2-x

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

1.09 for M1-x, M4-x
1.15 for M2-x

Module operation condition ...........ccccceeeveunnn o

X Short circuited [ ] Open circuited

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

the modules.
TABLE 12.3: MQT 01 - Visual inspection after UV preconditioning test P
Test Date [YYYY-MM-DD].......cccccooeevveneenienn . 12024-01-07 for M1-x, M4-x —
2023-01-11 for M2-x
Sample # |Nature and position of initial findings — comments or attach photos —
M1-4 No major visual defects found P
M1-5 No major visual defects found P
M2-4 No major visual defects found P
M2-5 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 12.4: MQT 15 - Wet leakage current test after UV preconditioning test P
Test Date [YYYY-MM-DD].....cccocoeeiiiiennienne : 2024-01-07 for M1-x, M4-x —
2023-01-11 for M2-x
Test Voltage applied [V] ....cccooevveiieniieneeen : 1500 —
Solution temperature [°C]........ccccoeveevvceeenne s | 21.5 for M1-x, M4-x —
21.9 for M2-x
Solution resistivity [Q cm] ......cccocviiviniinnn, © 2794 for M1-x, M4-x —
2757 for M2-x
Sample # Measured [MQ] Required Resistance [MQ] Result
M1-4 >10000 12.88 P
M1-5 >10000 12.88 P
M2-4 415.2 15.48 P
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M2-5 491.0 15.48
M4-4 >10000 14.80
M4-5 >10000 14.80

Supplementary information: Size of module [m?] 3.11 for M1-x, 2.58 for M2-x, 2.70 for M4-x, the maximum
measuring limit of the equipment is 10000 MQ.
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TABLE 12.5: MQT 02 — Max. power determination after UV preconditioning test - Optional N/A
Test Date [YYYY-MM-DD]........ccocevvvvrinrennnnns’ —
Module temperature [°Cl.....cccccceeevieeiierenneennns s —
Irradiance [W/MZ........cccooveieeiicieece e —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Supplementary information:
TABLE 12.6: MQT 03 - Insulation test after UV preconditioning test - Optional N/A
Test Date [YYYY-MM-DD].......ccovvrrnrnrennnnnnns -
Test Voltage applied [V] ....cccoccveeneinieninnnnn —
Size of module [M?] ... —
Required Resistance [MQ)]...........cccocveviennnnnt —
Sample # Measured Dielectric breakdown Result
[MQ] Yes (description) No

Supplementary information:
TABLE 13: MQT 20 - Cyclic (dynamic) mechanical Load test P
Test Date [MM/DD/YYYY] o] 2024-01-15 for M1-x —

2023-01-12 for M2-x

2024-01-17 for M4-x
Sample # M1-4, M1-5 —

M2-4, M2-5

M4-4, M4-5
Temperature of tested module(°C) ........coooiiiiiiiiiiiiiiill 24.0 for M1-x, M2-x, M4-x —
Maximum pressure (Pa) .......coviiiiii i 1000 —
Pressure tolerance(Pa) .......ocveveiiiiieiiiiiie +1000 —
Monitoring CUreNt (A) ...eeeei el 0.05 —
Rate per minute(Cycles) ........oooiiiiii 5 —
Number of CyCles ... 1000 —
Pressure provider (Air pressure or vacuum)........................... | Air pressure —
Cell and alive part broken/ not not P
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Current continuous (continuous/ disconnection occurred) continuous P
Supplementary information:
ity i
b !
D H (-l =40m
v L < D=1/4L
TABLE 13.1: MQT 01 - Visual inspection after Cyclic (dynamic) mechanical Load test P
Test Date [YYYY-MM-DD].........ccccvevvvvenennns | 2024-01-15 for M1-x =
2023-01-12 for M2-x
2024-01-17 for M4-x

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

M1-4 No major visual defects found P

M1-5 No major visual defects found P

M2-4 No major visual defects found P

M2-5 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 13.2: MQT 15 - Wet leakage current test after Cyclic (dynamic) mechanical Load P

test

Test Date [YYYY-MM-DD].....ccccoovvininninnennnn. © |2024-01-15 for M1-x
2023-01-12 for M2-x
2024-01-17 for M4-x

Test Voltage applied [V] ...cccoooveeieiiiiinieeen, : [1500 —
Solution temperature [°C] ...l 21.6 for M1-x —
21.1 for M2-x
21.9 for M4-x
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Solution resistivity [Qcm] ... 2689 for M1-x —
2744 for M2-x
2926 for M4-x
Size of module [MZ].....ccccovvvei i 3.11 for M1-x —
2.58 for M2-x
2.70 for M4-x
Sample # Measured [MQ] Required Resistance [MQ] Result
M1-4 >10000 12.88 P
M1-5 >10000 12.88 P
M2-4 587.4 15.48 P
M2-5 535.4 15.48 P
M4-4 >10000 14.80 P
M4-5 >10000 14.80 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 14: MQT 11 - Thermal cycling 50 test p
Test Date [YYYY-MM-DD] start/end ......... :12024-01-25 / 2024-02-04 for M1-x, M4-x —
2023-01-14 / 2023-01-24 for M2-x
Total cycles (50).....cccuiiiiiiiiieiiiieeiienn 150 —
Weight attached (N) ........ccocceevvvieeevnc 1 | B —
During the heat up cycle from 20.96 / 20.99 for —
-40 °C to 80 °C M1-x
16.0/16.0 for M2-x
Applied current (A) ...coooeeieiiii 18.13/ 18.15 for
M4-x
Other stages 0.05 —
Sample # Open circuits (yes/no) —
M1-4 No P
M1-5 No P
M2-4 No P
M2-5 No P
M4-4 No P
M4-5 No P

Supplementary information: N/A
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TABLE 14.1: MQT 01 - Visual inspection after thermal cycling 50 test P
Test Date [YYYY-MM-DD]........cccccvcvvrevnnennnns - [2024-02-04 for M1-X, M4-x —
2023-01-24 for M2-x
Sample # |Nature and position of initial findings — comments or attach photos —
M1-4 No major visual defects found P
M1-5 No major visual defects found P
M2-4 No major visual defects found P
M2-5 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 14.2: MQT 15 - Wet leakage current test after thermal cycling 50 test P
Test Date [YYYY-MM-DD].....ccccoeoviniinnniennnnn. © |2024-02-04 for M1-x, M4-x —
2023-01-24 for M2-x
Test Voltage applied [V] ccccceevveveiicieeciiiieees : 11500 —
Solution temperature [°C] ...l 21.8 for M1-x, M4-x —
24.0 for M2-x
Solution resistivity [Qcm] .........................0 | 2914 for M1-x, M4-x —
2992 for M2-x
Size of module [M2] ..., 3.11 for M1-x —
2.58 for M2-x
2.70 for M4-x
Sample # Measured [MQ] Required Resistance [MQ] Result
M1-4 >10000 12.88 P
M1-5 >10000 12.88 P
M2-4 594.0 15.48 P
M2-5 594.6 15.48 P
M4-4 >10000 14.80 P
M4-5 >10000 14.80 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 14.3: MQT 03 — Max. power determination after thermal cycling 50 test - Optional N/A

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

Module temperature [°Cl.......cccccevvvrerniennnnnn’
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Irradiance [W/m32) ........cccoveiveiieiee e —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]
Supplementary information:
TABLE 14.4: MQT 03 - Insulation test after thermal cycling 50 test - Optional N/A
Test Date [YYYY-MM-DD]......cooccevvvvveeiinnnnnn. : —
Test Voltage applied [V] «coccvevvceeiiieeeecie, : —
Size of module [M2] ..o, : —
Required Resistance [MQ)]...........ccccceeviennnn : —
Sample Measured Dielectric breakdown Result
# "
[MQ] Yes (description) No
Supplementary information: Size of module [m?]
TABLE 15: MQT 12 - Humidity freeze 10 test P
Test Date [YYYY-MM-DD] start/end ............... 1 12024-02-08 / 2024-02-18 for M1-x, M4-x —
2023-01-25/ 2023-02-04 for M2-x
Total cycles (10) ......evvvvvvreviiiiiiiiiiiiiiinininnnennns : |10 —
Applied current (A) .....cccoeeeineii, ;101 —
Sample # Open circuits (yes/no) —
M1-4 No P
M1-5 No P
M2-4 No P
M2-5 No P
M4-4 No P
M4-5 No P
Supplementary information: N/A
TABLE 15.1: MQT 01 - Visual inspection after humidity freeze 10 test P
Test Date [YYYY-MM-DD].......ccccocovvivrninennnn : |2024-02-18 for M1-x, M4-x —
2023-02-04 for M2-x
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Sample # Nature and position of initial findings — comments or attach photos —
M1-4 No major visual defects found P
M1-5 No major visual defects found P
M2-4 No major visual defects found P
M2-5 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 humidity freeze 10 test P
Test Date [YYYY-MM-DD].......ccccocvviennineienn : [2024-02-18 for M1-x, M4-x —
2023-02-04 for M2-x
Test Voltage applied [V] .....cccoviviiieniecien : 11500 —
Solution temperature [°C]................c.oo | 21.7 for M1-x, M4-x —
22.7 for M2-x
Size of module [M2] ..., :13.11 for M1-x —
2.58 for M2-x
2.70 for M4-x
Solution resistivity [Q cm] ......ccccocvvevvcvvennnn s [ 2874 for M1-x, M4-x —
2935 for M2-x
Sample # Measured [MQ] Limit [MQ] Result
M1-4 >10000 12.88 P
M1-5 >10000 12.88 P
M2-4 596.8 15.48 P
M2-5 501.2 15.48 P
M4-4 >10000 14.80 P
M4-5 >10000 14.80 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 15.3: MQT 02 - Maximum power determination after humidity freeze 10 test -Optional | N/A
Test Date [YYYY-MM-DD].....ccccvoiiviiniiennnnns —
Module temperature [°Cl......cccoceerierrieeenieenans —
Irradiance [W/M?) .....cocoveveeneeieeceee e —

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

FF [%]
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Supplementary information:
TABLE 15.4: MQT 03 Insulation test after humidity freeze 10 test) -Optional N/A
Test Date [YYYY-MM-DD].....cccceevveviveicnniinn —
Test Voltage applied [V] ...ccccecvevvveeviecveeiinn —
Size of module [M2] ... —
Required Resistance [MQ].........ccccocvvivevinennnn —
Sample # Measured Required Dielectric breakdown Result

MQ MQ Yes (description) No
Supplementary information: Size of module [m?]
TABLE 16: MQT 14.1 Retention of junction box on mounting surface P

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

2024-02-18 for M1-4, M4-4
2023-02-04 for M2-4

Sample # M1-4, M2-4, M4-4

Supplementary information: the force used in the retention of junction box on mounting surface was increased

from 40 N to 156 N.

TABLE 16.1: MQT 01 - Visual inspection after retention of junction box on mounting P
surface
Test Date [YYYY-MM-DDJ......ccccccvverrvrrnnrnnnnnns :12024-02-18 for M1-4, M4-4 —
2023-02-04 for M2-4
Sample # Nature and position of initial findings — comments or attach photos —
M1-4 No major visual defects found P
M2-4 No major visual defects found P
M4-4 No major visual defects found P
Supplementary information: N/A
TABLE 16.2: MQT 15 - Wet leakage current test after retention of junction box on mounting P
surface
Test Date [YYYY-MM-DD].....ccccoevvvvvierninnenennn, : [2024-02-18 for M1-4, M4-4 —
2023-02-04 for M2-4
Test Voltage applied [V] ...cccoooveeiiiiiiieieeen, © 11500 —
Test Report IEC61215:2021
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Solution temperature [°Cl.....ccccceveeiiiiiivinennnnnd 22.1 for M1-4, M4-4 —
22.3 for M2-4
Size of module [M?] ..o, 3.11 for M1-4 —
2.58 for M2-4
2.70 for M4-4
Solution resistivity [Q cmM]....ccccovvveviiieiiieeiienns . 12837 for M1-4, M4-4 —
2974 for M2-4
Sample # Measured [MQ] Limit [MQ] Result
M1-4 >10000 12.88 P
M2-4 487.5 15.48 P
M4-4 >10000 14.80 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 17: MQT 11 - Thermal cycling 200 test P
Test Date [YYYY-MM-DD] start/end ............... 1 12024-01-15/ 2024-02-18 —
Total cycles (200)........ccevvveveeveeeveeeeeeeeeeeennnnnnnns | 200 —
Weight attached (N) .........ccccccvvvvvvvvvvvivivvennnnnnn: | B —
During the heat up cycle from [20.92 / 20.97 for —
—40 °C to 80 °C M1-x
Applied current (A) ......ccoceeeeeeeeeeeeeeeeeen 18.14/18.05 for
M2-x
Other stages 0.05 —
Sample # Open circuits (yes/no) —
M1-8 No P
M1-9 No P
M4-8 No P
M4-9 No P
Supplementary information: N/A
TABLE 17.1: MQT 01 - Visual inspection after thermal cycling 200 test P
Test Date [YYYY-MM-DD].......c.coovvrrrrrrrnnnn 2024-02-18 —
Sample # |Nature and position of initial findings — comments or attach photos —
M1-8 No major visual defects found P
M1-9 No major visual defects found P
M4-8 No major visual defects found P
M4-9 No major visual defects found P
Test Report IEC61215:2021
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Supplementary information: N/A

TABLE 17.2: MQT 15 - Wet leakage current test after thermal cycling 200 test P

Test Date [YYYY-MM-DDJ........ccccevvvevivenivenineneennns | 2024-02-18 —

Test Voltage applied [V] ...c.ccccoevvvvvvvieecvcecvieennenn | 1500 —

Solution temperature [°Cl......cccccvvveeiniiieenninet [ 22.1 —

Size of module [M?] ......cccoovviniinieiieneeneeneeenn! | 3,11 for M1-x —

2.70 for M4-x
Solution resistivity [Q cm]......cccceviiiviiiiviiniieennn [2935 —
Sample # Measured [MQ] Limit [MQ] Result

M1-8 >10000 12.88 P
M1-9 >10000 12.88 P
M4-8 >10000 14.80 P
M4-9 >10000 14.80 P

Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.

TABLE 18: MQT 13 - Damp heat 1000 test P

Test Date [YYYY-MM-DD] start/end ............... [2024-01-16 / 2024-02-27 —

Total hours (1000h) ..., ;1000 —

Sample # —

M1-6 No P
M1-7 No P
M4-6 No P
M4-7 No P

Supplementary information: N/A

TABLE 18.1: MQT 01 - Visual inspection after damp heat 1000 test P

Test Date [YYYY-MM-DDJ.......cccccevverrennennnl 2024-02-27 —

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
M4-6 No major visual defects found P
M4-7 No major visual defects found P

Supplementary information: N/A
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TABLE 18.2: MQT 15 - Wet leakage current test after damp heat 1000 test P
Test Date [YYYY-MM-DDJ........ccccvevrcvninnnnns | 2024-02-27 —
Test Voltage applied [V]..ccveeeiviiiiiiienieeeenns : 11500 —
Solution temperature [°Cl......cccccoviviveeiiiinneenns 11221 —
Size of module [M?].......cccocevieviiniciieneeneeens [3.11 for M1-x —
2.70 for M4-x
Solution resistivity [Q cm].....cccccocvvviivinennennl (2884 —
Sample # Measured [MQ] Limit [MQ] Result
M1-6 >10000 12.88 P
M1-7 >10000 12.88 P
M4-6 >10000 14.80 P
M4-7 >10000 14.80 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 18.3: MQT 02 - Maximum power determination after damp heat 1000 test - Optional N/A
Test Date [YYYY-MM-DD].......ccccoovvrrrrrrrrnnnns -
Module temperature [°C].......cccovveviiiieeeiinnnas —
Irradiance [W/m32) ........cccccovieeieececee e —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Supplementary information:
TABLE 18.4: MQT 03 - Insulation test after damp heat 1000 test - Optional N/A
Test Date [YYYY-MM-DD].......cccevvvmrnrnrennn. : -
Test Voltage applied [V] ccccceevveveiicieeciiiieees : —
Size of module [MZ] ..o —
Sample # Measured Required Dielectric breakdown Result
Resistance
[MQ] [MQ] Yes (description) No
Supplementary information: Size of module [m?]
Test Report IEC61215:2021
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TABLE 19: MQT 16 Static mechanical load test P
Sample # : M1-6 —
Design load(front side/ back side)................. : 13600/ 1600 —
Safety factors ..........eevevvvvveiiiviiiiiiiiiieens (115 —
Test Date [YYYY-MM-DD].....c.cccovrerrvrnrennnn. 2024-03-05 —
Mounting method ..........cccceviiiniiinieenee . | Installed by 4 clamps on long side frame =
Load applied t0........cocceeeeiiiiieiiiiee e : front side back side —
Mechanical load [Pa]........cccoeveiiiiiieiiienend 5400 2400 —
First cycle time (start/end)........ccccovevniienennnd 9:13/10:13 10:18/11:18 —
Intermittent open-circuit (yes/no) ...................: No No P
Second cycle time (start/end) ........cccoveeenl 11:23/12:23 12:28/13:28 —
Intermittent open-circuit (yes/no) ...................: No No P
Third cycle time (start/end) .........cccoovveeennnnnd 13:38/14:38 15:48/16:48 —
Intermittent open-circuit (yes/no) .................... No No P
Supplementary information:
i &

D 7 e

- * < D=1/4L
Sample #: M4-6 —
Design load(front side/ back side)................. : 13600 / 1600 —
Safety factors ... :|11.5 —
Test Date [YYYY-MM-DD]....cccccoovrrrnernrennn 2024-03-08 —
Mounting method .........ccccceviiiniiiiieenee . | Installed by 4 clamps on long side frame =
Load applied t0........cocceeeeiiiieieiiiee e : front side back side —
Mechanical load [Pa]......cccccceveiiiiireinienend 5400 2400 —
First cycle time (start/end)........ccccceevninennd 9:18/10:18 10:25/11:25 —
Intermittent open-circuit (yes/no) ...................: No No P
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Second cycle time (start/end) ...........ccccvvveenl 11:33/12:33 12:41/13:41 —
Intermittent open-circuit (yes/no) ...................: No No P
Third cycle time (start/end) ........ccccceveeernnnnnni 13:52/14:52 15:12/16:12 —
Intermittent open-circuit (yes/no) ...................: No No P
Supplementary information:
p T |  eam
v : < D=1/4L
TABLE 19.1: MQT 01 - Visual inspection after static mechanical load test P
Test Date [YYYY-MM-DD]..........ccceevvvevnees 1 2024-03-05 for M1-6 —
2024-03-08 for M4-6
Sample# [Nature and position of initial findings — comments or attach photos —
M1-6 No major visual defects found P
M4-6 No major visual defects found
Supplementary information: N/A
TABLE 19.2: MQT 15 - Wet leakage current test after static mechanical load test P
Test Date [YYYY-MM-DDJ.........ccceeevveerieennennt [ 2024-03-05 for M1-6 —
2024-03-08 for M4-6
Test Voltage applied [V] ...cccoeeiiiiiiiieniannnnns 1 11500 —
Solution temperature [°C]......cccceeeeiiiiiiineennnn. 11219 —
Size of module [M?].......ccccevieviiicieiieeeneennl | 3.11 for M1-6 —
2.70 for M4-6
Solution resistivity [Q cm] .......cccoevviiiinnnnl [2791 —
Sample # Measured [MQ] Limit [MQ] Result
M1-6 >10000 12.88 P
M4-6 >10000 14.80 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
Test Report IEC61215:2021
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TABLE 20: MQT 22 Bending test N/A

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

Sample # : —

Specified radius of curvature .............cc..e...... : —

Bending radius ...........cccccvveerieiiiiiiiiiieeee e : —

Total cycCles......ooooeveieee : —

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

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

TABLE 20.1: MQT 01 - Visual inspection after bending test N/A

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

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

Supplementary information:

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

Test Date [YYYY-MM-DD].......cccccevevnnrienninnl —

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

Solution temperature [°Cl.......ccccceeriveerenninnen. : —

Size of module [M?] .....cooviiiiii —

Solution resistivity [Q cm].......ccccviniiinl —

Sample # Measured [MQ] Limit [MQ] Result

Supplementary information:

TABLE 21: MQT 17 - Hail impact test P
Test Date [YYYY-MM-DD].....ccccccervrurnen . |2024-03-08 —
Sample # M1-7 —
1 2 3 4 5 6
246 | 251 | 251 24.8 24.8 25.1
Ice ball size [mMM] ...l —
7 8 9 10 11 /
245 | 247 | 24.8 24.5 24.5 /
1 2 3 4 5 6

Ice ball weight [g] ..eveeveeiiiiiiiiiiii —
735 | 747 | 7.50 7.42 7.43 7.33
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7 8 9 10 11 /
7.37 | 7.32 7.48 7.46 7.41 /
1 2 3 4 5 6
) 22.73 | 22.37 | 22.44 | 23.09 | 22.44 23.06
Ice ball velocity [M/S]....cccovvvvveeiiiiinenn —
7 8 9 10 11 /
22.64 | 2256 | 22.94 | 22.70 | 22.85 /
Number of impact locations ................... |11 —
Supplementary information: (impact location descriptions)
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TABLE 21.1: MQT 01 - Visual inspection after hail impact test P
Test Date [YYYY-MM-DD]......ccccccvvvvvrnnnnns 2024-03-08 —
Sample # Nature and position of initial findings — comments or attach photos —
M1-7 No major visual defects found P
Supplementary information: N/A
TABLE 21.2: MQT 15 - Wet leakage current test after hail impact test P
Test Date [YYYY-MM-DD]......c.ccccevvrruenne . |2024-03-08 —
Test Voltage applied [V]....cccccovvieeennnnn 1500 —
Solution temperature [°Cl......cccccververenns c 221 —
Solution resistivity [Q cm] .......ccccoeeineeen. . |2687 —
Size of module [M?] .....coovveiiiiiiie o 1311 —
Sample # Measured [MQ] Required Resistance [MQ] Result
M1-7 >10000 12.88 P
Test Report IEC61215:2021
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Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.

TABLE 22: MQT 15 -Potential induced degradation test P

Test Date [YYYY-MM-DD] start/end ............ : 2024-01-16 / 2024-01-21 for M1-x, M4-x —

2023-12-11/ 2023-12-15 for M2-x

Chamber air temperature ( °C) ......ccccveevvvnen. 1185 —

Chamber relative humidity ( % RH) ............... 1185 —

Test duration hours (h) ....cccccovviiiiiiiiiee, 1196 —

Sample # Applied voltage stress (V) and polarities —
M1-18 -1500 —
M1-19 -1500 —
M1-20 +1500 —
M1-21 +1500 —
M2-18 -1500 —
M2-19 -1500 —
M2-20 +1500 —
M2-21 +1500 —
M4-18 -1500 —
M4-19 -1500 —
M4-20 +1500 —
M4-21 +1500 —

Supplementary information: N/A

TABLE 22.1: MQT 01 - Visual inspection after potential induced degradation test P

Test Date [YYYY-MM-DD].......c.ccceevvrenne. [ 2024-01-21 for M1-x, M4-x —

2023-12-15 for M2-x

Sample # |[Nature and position of initial findings — comments or attach photos —
M1-18 No major visual defects found P
M1-19 No major visual defects found P
M1-20 No major visual defects found P
M1-21 No major visual defects found P
M2-18 No major visual defects found P
M2-19 No major visual defects found P
M2-20 No major visual defects found P
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M2-21 No major visual defects found P
M4-18 No major visual defects found P
M4-19 No major visual defects found P
M4-20 No major visual defects found P
M4-21 No major visual defects found P
Supplementary information: N/A
TABLE 22.2: MQT 15 - Wet leakage current test after potential induced degradation test P
Test Date [YYYY-MM-DD]......ccccoovernenns © [2024-01-21 for M1-x, M4-x —
2023-12-15 for M2-x
Test Voltage applied [V]........ccecoveeveee. s [ 1500 —
Solution temperature [°C]........ccccvcvveeeent | 22.1 for M1-x, M4-x —
22.8 for M2-x
Solution resistivity [Q cm] .....cccc.ecoeens [ 2875 for M1-x, M4-x —
2658 for M2-x
Size of module [M?] ... :[3.11 for M1-x —
2.70 for M2-x, M4-x
Sample # Measured [MQ] Required Resistance [MQ] Result
M1-18 >10000 12.88 P
M1-19 >10000 12.88 P
M1-20 >10000 12.88 P
M1-21 >10000 12.88 P
M2-18 5623 14.80 P
M2-19 4839 14.80 P
M2-20 5281 14.80 P
M2-21 5392 14.80 P
M4-18 >10000 14.80 P
M4-19 >10000 14.80 P
M4-20 >10000 14.80 P
M4-21 >10000 14.80 P
Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
TABLE 23: MQT 19.2 Fin: Final stabilization N/A
TABLE 23.1: MQT 06.1: Performance at STC before final stabilization
Test Date [YYYY-MM-DD].......c..cccocee.e. : -
Test Report IEC61215:2021
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Testmethod......ccoocveevecci e ;| O Simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Supplementary information:
TABLE 23.2: MQT 19.1 Final Stabilization procedure N/A
OIEC 61215-1-2 JIEC 61215-1-3 JIEC 61215-1-4
Light exposure method: 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 # Test Date (YYYY-MM-DD) start/end..:
Integrated . Module " Pmax (W) at .
Test cycle | irradiation Irr(?/\(lj;gqr;;:e temperature Relgjgve the end of PF';“aX P?f%))/ (2221]%)
(KWh/m2) (°C) cycle average
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end
Integrated . Module " Pmax (W) at ey
Test cycle | irradiation Irr(?/\(lj;;a:]r;;e temperature Relzggve the end of PF;”“ P'E(;o))/ (fégmi)
(KWh/m2) (°C) cycle average
Initial — — — — — —
1
2
3
4 — —
Test Report IEC61215:2021
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Supplementary information:
] Other stabilization procedures
Sample # |Test Date (YYYY-MM-DD) start/end
Supplementary information: see Annex 3 for verification of this alternative stabilization procedure
TABLE 23.3: MQT 19.2 Fin: Final stabilization P
XIEC 61215-1-1 —
OMethod 1 N/A
Stress-specific stabilization — BO LID (MQT 19.3)
Test Date [YYYY-MM-DD].......cc.coovvvnc.. : -
Applied current (A) ..ooccoveeveneneeee, : —
Module temperature [°Cl........ccccevevvrnennn : —
Total hours (48h) .....ccceveeieeiiiiicieeis : —
Performance at STC after final stabilization— for monofacial modules
Test Date [YYYY-MM-DD]........cccooon.... : -
Test Method .....c.oooveeeeeeeeeeeeeeeeeee e, : | [ Solar simulator [] Natural sunlight —
AR Power
Sample # | Isc[A] | Voc [V] | Imp[A] |Vmp [V]|Pmax [W]| FF [%] (Lab Degradation Result
_GateNo.1)
Performance at BNPI after final stabilization — for bifacial modules —
Test Date [YYYY-MM-DD].......cccoceevueene : —
TesSt Method .......cccveveveeeeeeeeeeeeeeeeeeeeeen .| [ Solar simulator [] Natural sunlight —
SRS |15 Power
Sample # | Isc[A] | Voc [V] | Imp[A] [Vmp [V]|Pmax[W]| FF [%] (Lab Degradation Result
_GateNo.1)
Supplementary information:
Test Report IEC61215:2021
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XMethod 2 —
Performance at STC before final stabilization— for monofacial modules —
Test Date [YYYY-MM-DD].....c.c.cccvevvenne : —
Test Method ..........cceeveeieeeeeees e . | ] Solar simulator [] Natural sunlight —
PS5 Power
Sample# | Isc[A] | Voc [V] | Imp[A] |Vmp [V]|Pmax [W]| FF [%] (Lab . Result
Degradation
_GateNo.1)
Performance at BNPI before final stabilization — for bifacial modules —
Test Date [YYYY-MM-DD].......ccocevvrruenne . 12024-03-26 —
Test Method ..........ceeeeeeeeeeeeeeeeeenn . | X Solar simulator [] Natural sunlight —
FAMERS 15 Power
Sample # | Isc[A] | Voc[V] | Imp[A] |Vmp [V]|Pmax[W]| FF [%] (Lab . Result
Degradation
_GateNo.1)
M1-6 19.895 | 47.620 | 18.750 | 39.346 | 737.738 | 77.87 755.409 -2.34 P
M1-7 20.161 | 47.689 | 18.886 | 39.371 | 743.561 77.34 757.401 -1.83 P
M4-6 17.297 | 47.957 | 16.335 | 39.336 | 642.554 77.46 656.377 -2.11 P
M4-7 17.087 | 47.956 | 16.217 | 39.601 | 642.209 | 78.37 655.061 -1.96 P

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

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

Stress-specific stabilization — BO LID (MQT 19.3) N/A
Test Date [YYYY-MM-DD].........cccoevenneee. : —
Applied current (A) ....ccooceeeiiieeeeiieees : —
Module temperature [°C]......ccccoceereeennnen. : —
Total hours (48h) .......cccovieiiiiiiiiicee : —
Performance at STC after final stabilization — for monofacial modules
Test Date [YYYY-MM-DD].......cccoceevueene : —
TesSt Method .......ccccveveveeeeeeeeeeeeeeeeeeeeeen .| [ Solar simulator [] Natural sunlight —
SRS |15 Power
Sample # | Isc [A] | Voc [V] | Imp [A] |Vmp [V]|Pmax [W]| FF [%] (Lab Degradation Result
_GateNo.1)
Test Report IEC61215:2021
ID: 154095 Revision: 1 - released Effective:2021-06-01 Page 103 of 140

TV

®



Page 104 of 140

Report No. 704062316712-00 part 1 of 2

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
Performance at BNPI after final stabilization — for bifacial modules
Test Date [YYYY-MM-DD].....c...ccoeevuvenne : —
Test Method ..........cceeveeeeeeeeeereeenn . | 1 Solar simulator [] Natural sunlight —
FIIERS 1] Power
Sample# | Isc[A] | Voc [V] | Imp[A] |Vmp [V]|Pmax [W]| FF [%] (Lab Degradation Result
_GateNo.1)
Supplementary information:
TABLE 23.4: MQT 19.2 Fin: Final stabilization P
OMethod 3 N/A
Test Date (YYYY-MM-DD) start/end ....... : —
Test duration (h) ......cccceeveenieniieneceee : —
Module temperature [°C] ........ccccveeennee : —
UV irradiance (280-400nm) [W/m?] ....... : —
UV dose (280-320nm) [KWh/ m?] .......... : —
UV dose (280-400nm) [KWh/ m?] .......... : —
Side eXPOSed ........ccocveeeviieieieiiieieae . | ] Front side [] Rear side —
Module operation condition ................... .. [] Short circuited  [] Open circuited —

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

Performance at STC after final stabilization— for monofacial modules

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

Test Method .....c.ooveeeeeeeeeeeeeeeeeee e, ;| O Simulator [] Natural sunlight —
e 1 Power
Sample # | Isc[A] [Voc [V] | Imp [A] |Vmp [V]|Pmax [W]| FF [%] (Lab . Result
Degradation
_GateNo.1)
Performance at BNPI after final stabilization — for bifacial modules N/A
Test Date [YYYY-MM-DD].......ccccceevveene : —
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Test Method ..........cceeveeeeeeeeeer e - | O Simulator [] Natural sunlight —
PS5 Power
Sample# | Isc[A] | Voc [V] | Imp[A] |Vmp [V]|Pmax [W]| FF [%] (Lab . Result
Degradation
_GateNo.1)
Supplementary information:
XMethod 4 N/A
Performance at STC before final stabilization— for monofacial modules —
Test Date [YYYY-MM-DD]........c..cceo.c.... : —
Test MEthod .....coooveeeeeeeeeeeeeeeeeee e, | [ Simulator [] Natural sunlight —
FOTER [154] Power
Sample # | Isc[A] [Voc [V] | Imp [A] |Vmp [V]|Pmax [W]| FF [%] (Lab 3 Result
Degradation
_GateNo.1)
Performance at BNPI before final stabilization — for bifacial modules P
Test Date [YYYY-MM-DD]........ccccveennenne . 12024-01-21 for M1-x, M4-x —
2023-12-15 for M2-x
Test Method ..........cceeveeeeeeeeeee e | I Simulator [] Natural sunlight —
St 19 Power
Sample # | Isc [A] | Voc [V] | Imp [A] |Vmp [V]|Pmax [W]| FF [%] (Lab . Result
Degradation
_GateNo.1)
M1-18 19.883 | 47.689 | 18.933 | 39.580 | 749.368 | 79.03 749.368 -1.08 P
M1-19 19.855 | 47.633 | 18.810 | 39.695 | 746.663 | 78.95 746.663 -1.15 P
M1-20 19.933 | 47.687 | 18.806 | 40.011 | 752.447 79.16 752.447 -0.47 P
M1-21 19.911 | 47.652 | 18.756 | 40.017 | 750.559 | 79.11 750.559 -0.65 P
M2-18 15.626 | 51.473 | 14.890 | 42.926 | 639.168 | 79.47 638.083 -1.55 P
M2-19 15,563 | 51.481 | 14.872 | 42.242 | 628.223 | 78.41 639.491 -1.29 P
M2-20 15,525 | 51.481 | 14.953 | 42.217 | 631.271 | 78.98 639.562 -1.02 P
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M2-21 15.722 | 51.428 | 14.887 | 42.522 | 633.025 | 78.29 640.084 -0.99 P
M4-18 17.303 | 47.826 | 16.430 | 39.680 | 651.942 | 78.78 657.778 -0.89 P
M4-19 17.088 | 47.799 | 16.255 | 39.665 | 644.755 | 78.94 652.990 -1.26 P
M4-20 17.342 | 47.683 | 16.436 | 39.815 | 654.399 | 79.14 657.492 -0.47 P
M4-21 17.256 | 47.664 | 16.331 | 39.840 | 650.627 | 79.10 654.556 -0.60 P
Supplementary information: This module was not stabilized, and therefore the amount of degradation
observed may be larger than what would have been obtained if the module had been stabilized, due to
polarization artifacts
If Power Degradation=5%, then perform method 3 final stabilization
Method 3 N/A
Test Date [YYYY-MM-DD].....ccccccevcvverens : —
Test duration () .......ccoceeveiiiiniiniienie : —
Module temperature [°C] ........ccccveeennee : —
UV irradiance (280-400nm) [W/m?] ....... : —
UV dose (280-320nm) [KWh/ m?] .......... : —
UV dose (280-400nm) [KWh/ m?] .......... : —
Side eXPOSed ........ccocveeeviieieieiiieieae . | ] Front side [] Rear side —
Module operation condition .................. .. [] Short circuited  [] Open circuited —
Performance at STC after final stabilization — for monofacial modules N/A
Test Date [YYYY-MM-DD].......c..cc.co....... : -
TeSt MEthod .....ooveeeeeeeeee e | [ Simulator [] Natural sunlight —
AR Power
Sample # | Isc[A] | Voc [V] | Imp[A] |Vmp [V]|Pmax [W]| FF [%] (Lab Degradation Result
_GateNo.1)
Performance at BNPI after final stabilization — for bifacial modules N/A
Test Date [YYYY-MM-DD].....ccccccoevrnene : —
Test Method .......c.cceeeeeeeeeeeeeeeeee . | [ Simulator [] Natural sunlight —
SRS |15 Power
Sample # | Isc [A] | Voc [V] | Imp [A] |Vmp [V]|Pmax [W]| FF [%] (Lab Degradation Result
_GateNo.1)
Test Report IEC61215:2021
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Supplementary information: N/A

TABLE 23.5: MQT 06.1: Final Performance at STC N/A
Test Date [YYYY-MM-DD].......c..ccceuune.... : —
Testmethod........covvveviveeeniineeee | [ Simulator [] Natural sunlight —
Sample vm Pmax [W] Power Result

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

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

For bifacial modules

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

Test Date [YYYY-MM-DDJ.......cccccevverrennennnl Different dates —

Test Method ......c.cccoveveveeceeeeeeeeeeee e X Simulator [] Natural sunlight —

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

M1-10 18.228 47.486 17.092 40.098 685.355 79.18 P
M1-13 17.987 47.507 16.992 39.803 676.333 79.15 P
M1-4 18.063 47.531 16.958 39.173 664.296 77.37 P
M1-5 17.998 47.402 17.032 39.042 664.963 77.94 P
M1-8 18.038 47.438 17.092 39.328 672.194 78.56 P
M1-9 17.965 47.400 17.075 39.409 672.909 79.02 P
M1-6 18.008 47.407 16.988 39.271 667.136 78.15 P
M1-7 18.276 47.515 17.023 39.493 672.289 77.42 P
M1-18 18.046 47.504 17.002 39.794 676.578 78.92 P
M1-19 17.986 47.456 17.091 39.648 677.624 79.39 P
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M1-20 18.055 47.459 17.094 39.832 680.888 79.46 P
M1-21 18.027 47.424 17.090 39.787 679.960 79.54 P
M2-10 13.463 51.605 12.923 43.661 564.231 81.21 P
M2-4 13.497 51.543 12.751 43.347 552.718 79.45 P
M2-5 13.465 51.540 12.975 43.100 559.223 80.58 P
M2-11 14.215 51.628 13.526 42.921 580.549 79.11 P
M2-13 14.226 51.619 13.521 42.719 577.604 78.66 P
M2-18 14.215 51.628 13.526 42.921 580.549 79.11 P
M2-19 14.171 51.526 13.529 42.253 571.641 78.29 P
M2-20 14.300 51.600 13.495 42.313 571.014 77.39 P
M2-21 14.184 51.575 13.531 42.469 574.648 78.55 P
M3-10 13.623 56.151 12.951 47.669 617.361 80.71 P
M3-13 13.637 55.924 13.010 46.969 611.067 80.13 P
M4-10 15.504 47.684 14.719 40.218 591.969 80.07 P
M4-13 15.663 47.737 14.720 39.996 588.741 78.74 P
M4-4 15.632 47.711 14,931 39.198 585.265 78.47 P
M4-5 15.731 47.728 14.820 39.576 586.516 78.12 P
M4-8 15.734 47.788 14.762 39.539 583.675 77.63 P
M4-9 15.662 47.741 14.727 39.582 582.924 77.96 P
M4-6 15.688 47.712 14.761 39.389 581.421 77.68 P
M4-7 15.496 47.793 14.830 39.511 585.948 79.12 P
M4-18 15.697 47.616 14.771 39.746 587.088 78.55 P
M4-19 15.490 47.636 14.741 39.780 586.397 79.47 P
M4-20 15.750 47.524 14.887 39.817 592.756 79.19 P
M4-21 15.648 47.531 14.800 39.932 590.994 79.46 P
Supplementary information: N/A
TABLE 23.7: MQT 06.1 ini: Performance at STC after final stabilization (Back side) i
Test Date [YYYY-MM-DD].......ccccevernnenne . | Different dates —
Testmethod.........ccovvvveeeeeeniinneeen | X Simulator [] Natural sunlight —
Sar;r:ple Isc [A] | Voc [V] | Imp [A] V[\n;]p Pmax [W] | FF [%] Pisc Pvoc PPmax Result
M1-10 | 14.589 | 47.117 | 13.063 | 40.891 | 534.159 77.71 0.80 0.99 0.78 P
M1-13 | 14.593 | 47.166 | 13.055 | 40.536 | 529.197 76.89 0.81 0.99 0.78 P
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M1-4 | 14.707 | 47.056 | 12.996 | 39.873 | 518.190 74.88 0.81 0.99 0.78 P
M1-5 |14.532 | 47.015 | 12.944 | 39.815 | 515.365 75.43 0.81 0.99 0.78 P
M1-8 |14.896 | 47.007 | 12.887 | 40.225 | 518.380 74.03 0.83 0.99 0.77 P
M1-9 | 15.089 | 47.028 | 13.022 | 40.092 | 522.078 73.57 0.84 0.99 0.78 P
M1-6 |14.887 | 47.030 | 13.125 | 39.834 | 522.821 74.67 0.83 0.99 0.78 P
M1-7 | 14.922 | 47.092 | 13.131 | 40.166 | 527.420 75.06 0.82 0.99 0.78 P
M1-18 | 15.026 | 47.087 | 12.914 | 40.662 | 525.109 74.22 0.83 0.99 0.78 P
M1-19 | 15.089 | 47.088 | 13.127 | 40.333 | 529.451 74.52 0.84 0.99 0.78 P
M1-20 | 14.821 | 47.168 | 13.029 | 40.674 | 529.942 75.81 0.82 0.99 0.78 P
M1-21 | 15.024 | 47.053 | 13.141 | 40.438 | 531.396 75.17 0.83 0.99 0.78 P
M2-10 | 10.467 | 51.183 | 9.906 | 44.356 | 439.391 82.02 0.78 0.99 0.78 P
M2-4 |10.399 | 51.151 | 9.913 | 43.603 | 432.237 81.26 0.77 0.99 0.78 P
M2-5 |10.424 | 51.110 | 9.743 | 44.072 | 429.393 80.60 0.77 0.99 0.77 P
M2-11 | 11.299 | 51.017 | 10.225 | 45.121 | 461.362 80.04 0.79 0.99 0.79 P
M2-13 | 11.379 | 51.031 | 10.176 | 45.029 | 458.215 78.91 0.80 0.99 0.79 P
M2-18 | 11.332 | 51.149 | 10.153 | 44.495 | 451.758 77.94 0.79 0.99 0.79 P
M2-19 | 11.333 | 51.032 | 10.038 | 44.625 | 447.946 77.45 0.80 0.99 0.79 P
M2-20 | 11.387 | 51.042 | 10.128 | 44.883 | 454.575 78.21 0.79 0.99 0.78 P
M2-21 | 11.386 | 50.980 | 10.159 | 44.839 | 455.519 78.48 0.80 0.99 0.79 P
M3-10 | 10.642 | 55.746 | 9.621 | 48.364 | 465.310 78.43 0.78 0.99 0.75 P
M3-13 | 10.505 | 55.380 | 9.639 | 47.618 | 458.990 78.90 0.77 0.99 0.75 P
M4-10 | 12.363 | 47.244 | 10.885 | 40.196 | 437.533 74.91 0.81 0.99 0.76 P
M4-13 | 12.477 | 47.321 | 10.862 | 40.480 | 439.694 74.47 0.77 0.99 0.75 P
M4-4 | 12.008 | 47.407 | 10.934 | 40.232 | 439.897 77.27 0.79 0.99 0.75 P
M4-5 | 12.229 | 47.268 | 10.627 | 40.457 | 429.937 74.38 0.79 0.99 0.75 P
M4-8 | 11.960 | 47.354 | 10.858 | 40.339 | 438.001 77.34 0.76 0.99 0.75 P
M4-9 | 12.453 | 47.402 | 10.717 | 40.696 | 436.139 73.88 0.78 0.99 0.74 P
M4-6 |11.987 | 47.209 | 10.786 | 40.764 | 439.681 77.70 0.76 0.99 0.75 P
M4-7 | 12.509 | 47.319 | 10.736 | 40.833 | 438.383 74.06 0.80 0.99 0.74 P
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M4-18 | 12.023 | 47.111 | 11.032 | 40.616 | 448.076 79.11 0.76 0.99 0.75 P
M4-19 | 12.214 | 47.131 | 10.704 | 40.841 | 437.162 75.94 0.81 0.99 0.75 P
M4-20 | 12.539 | 47.254 | 10.978 | 40.893 | 448.923 75.77 0.76 0.99 0.76 P
M4-21 | 11.991 | 47.300 | 10.767 | 40.905 | 440.424 77.65 0.78 0.99 0.74 P

Supplementary information: N/A

TABLE 23.8: MQT 06.1: Final Performance at BNPI P

Test Date [YYYY-MM-DDJ.......cccceveernenne . | Different dates —

Testmethod......ooueee 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 | 20.101 | 47.651 | 18.920 | 40.101 | 758.711 79.21 756.924 0.24 P
M1-13 | 19.882 | 47.691 | 18.979 | 39.655 | 752.612 79.37 758.970 -0.84 P
M1-4 |19.970 | 47.690 | 18.730 | 39.199 | 734.197 77.09 755.446 -2.81 P
M1-5 | 19.838 | 47.567 | 18.866 | 39.009 | 735.944 77.99 754.308 -2.43 P
M1-8 | 19.905 |47.640 | 18.890 | 39.411 | 744.474 78.51 755.656 -1.48 P
M1-9 |19.817 | 47.629 | 18.876 | 39.401 | 743.733 78.80 753.005 -1.23 P
M1-6 |[19.895|47.620 | 18.750 | 39.346 | 737.738 77.87 753.445 -2.08 P
M1-7 |20.161 | 47.689 | 18.886 | 39.371 | 743.561 77.34 755.432 -1.57 P
M1-18 | 19.883 | 47.689 | 18.933 | 39.580 | 749.368 79.03 755.543 -0.82 P
M1-19 | 19.855 | 47.633 | 18.810 | 39.695 | 746.663 78.95 753.385 -0.89 P
M1-20 | 19.933|47.687 | 18.806 | 40.011 | 752.447 79.16 754.058 -0.21 P
M1-21 |[19.911 | 47.652 | 18.756 | 40.017 | 750.559 79.11 753.515 -0.39 P
M2-10 | 14.890 | 51.796 | 14.316 | 43.688 | 625.437 81.09 624.046 0.22 P
M2-4 | 14913 | 51.700 | 14.262 | 43.142 | 615.291 79.80 624.346 -1.45 P
M2-5 | 14.905 | 51.729 | 14.230 | 43.363 | 617.055 80.03 624.704 -1.22 P
M2-11 | 15.626 | 51.473 | 14.890 | 42.926 | 639.168 79.47 637.521 0.26 P
M2-13 | 15.566 | 51.477 | 14.859 | 42.754 | 635.282 79.28 637.329 -0.32 P
M2-18 | 15.626 | 51.473 | 14.890 | 42.926 | 639.168 79.47 637.521 0.26 P
M2-19 | 15.563 | 51.481 | 14.872 | 42.242 | 628.223 78.41 636.424 -1.29 P
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M2-20 | 15.525 | 51.481 | 14.953 | 42.217 | 631.271 78.98 637.828 -1.03 P
M2-21 | 15.722 | 51.428 | 14.887 | 42.522 | 633.025 78.29 637.899 -0.76 P
M3-10 | 15.027 | 56.347 | 14.246 | 47.679 | 679.235 80.22 677.379 0.27 P
M3-13 | 15.020 | 56.098 | 14.192 | 47.058 | 667.847 79.26 674.596 -1.00 P
M4-10 | 17.081 | 47.860 | 16.188 | 40.210 | 650.919 79.62 649.405 0.23 P
M4-13 | 17.242 | 47.912 | 16.305 | 39.891 | 650.423 78.73 653.706 -0.50 P
M4-4 | 17.216 | 47.868 | 16.280 | 39.291 | 639.657 77.62 651.552 -1.83 P
M4-5 |17.305 | 47.899 | 16.248 | 39.581 | 643.112 77.59 656.256 -2.00 P
M4-8 |17.342 | 47.915 | 16.330 | 39.467 | 644.496 77.56 654.560 -1.54 P
M4-9 | 17.281 | 47.943 | 16.292 | 39.443 | 642.605 77.56 652.923 -1.58 P
M4-6 | 17.297 | 47.957 | 16.335 | 39.336 | 642.554 77.46 654.670 -1.85 P
M4-7 | 17.087 | 47.956 | 16.217 | 39.601 | 642.209 78.37 653.358 -1.71 P
M4-18 | 17.303 | 47.826 | 16.430 | 39.680 | 651.942 78.78 656.068 -0.63 P
M4-19 | 17.088 | 47.799 | 16.255 | 39.665 | 644.755 78.94 651.292 -1.00 P
M4-20 | 17.342 | 47.683 | 16.436 | 39.815 | 654.399 79.14 655.783 -0.21 P
M4-21 | 17.256 | 47.664 | 16.331 | 39.840 | 650.627 79.10 652.854 -0.34 P

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

TABLE 23.9: MQT 03 fin: Final Insulation test P
Test Date [YYYY-MM-DD].......cccceeevverens : Different dates —
Test Voltage applied [V] .....ccoeereeneenene : 8000/1500 —
Size of module [M?] ... : 3.11 for M1-x —
2.58 for M2-10, M2-4, M2-5
2.70 for M2-11, M2-13, M2-18, M2-19, M2-20, M2-
21, M4-x
2.80 for M3-x
Required Measured Dielectric breakdown
Sample # — Result
MQ MQ Yes (description) No
M1-10 12.88 >10000 No Dielectric breakdown X P
M1-13 12.88 >10000 No Dielectric breakdown X P
M1-4 12.88 >10000 No Dielectric breakdown X P
M1-5 12.88 >10000 No Dielectric breakdown X P
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M1-8 12.88 >10000 No Dielectric breakdown P
M1-9 12.88 >10000 No Dielectric breakdown P
M1-6 12.88 >10000 No Dielectric breakdown P
M1-7 12.88 >10000 No Dielectric breakdown P
M1-18 12.88 >10000 No Dielectric breakdown P
M1-19 12.88 >10000 No Dielectric breakdown P
M1-20 12.88 >10000 No Dielectric breakdown P
M1-21 12.88 >10000 No Dielectric breakdown P
M2-10 15.48 >2000 No Dielectric breakdown P
M2-4 15.48 >2000 No Dielectric breakdown P
M2-5 15.48 >2000 No Dielectric breakdown P
M2-11 14.80 >2000 No Dielectric breakdown P
M2-13 14.80 >2000 No Dielectric breakdown P
M2-18 14.80 >2000 No Dielectric breakdown P
M2-19 14.80 >2000 No Dielectric breakdown P
M2-20 14.80 >2000 No Dielectric breakdown P
M2-21 14.80 >2000 No Dielectric breakdown P
M3-10 14.31 >10000 No Dielectric breakdown P
M3-13 14.31 >10000 No Dielectric breakdown P
M4-10 14.80 >10000 No Dielectric breakdown P
M4-13 14.80 >10000 No Dielectric breakdown P
M4-4 14.80 >10000 No Dielectric breakdown P
M4-5 14.80 >10000 No Dielectric breakdown P
M4-8 14.80 >10000 No Dielectric breakdown P
M4-9 14.80 >10000 No Dielectric breakdown P
M4-6 14.80 >10000 No Dielectric breakdown P
M4-7 14.80 >10000 No Dielectric breakdown P
M4-18 14.80 >10000 No Dielectric breakdown P
M4-19 14.80 >10000 No Dielectric breakdown P
M4-20 14.80 >10000 No Dielectric breakdown P
M4-21 14.80 >10000 No Dielectric breakdown P

Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.

TABLE 23.10: MQT 15 fin: Final Wet leakage current test
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Test Date [YYYY-MM-DD].......ccoovvvveveeiiiinnnen, . | Different date —
Test Voltage applied [V].....ccooovcivveeeeeee i, . 11500 —
Solution temperature [°Cl.....ccccceeveeviiicvinieneenn, D |22+2 —
Size of module [M2].....cooovviieeieece e, :13.11 for M1-x —
2.58 for M2-10, M2-4, M2-5
2.70 for M2-11, M2-13, M2-18, M2-19, M2-
20, M2-21, M4-x
2.80 for M3-x
Solution resistivity [Q cm]....c..cccovviiiiiiiiiiene, . |<3500 —
Sample # Measured [MQ] Limit [MQ] Result
M1-10 >10000 12.88 P
M1-13 >10000 12.88 P
M1-4 >10000 12.88 P
M1-5 >10000 12.88 P
M1-8 >10000 12.88 P
M1-9 >10000 12.88 P
M1-6 >10000 12.88 P
M1-7 >10000 12.88 P
M1-18 >10000 12.88 P
M1-19 >10000 12.88 P
M1-20 >10000 12.88 P
M1-21 >10000 12.88 P
M2-10 516.2 15.48 P
M2-4 596.8 15.48 P
M2-5 501.2 15.48 P
M2-11 5375 14.80 P
M2-13 5582 14.80 P
M2-18 5623 14.80 P
M2-19 4839 14.80 P
M2-20 5281 14.80 P
M2-21 5392 14.80 P
M3-10 >10000 14.31 P
M3-13 >10000 14.31 P
M4-10 >10000 14.80 P
M4-13 >10000 14.80 P
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M4-4 >10000 14.80 P
M4-5 >10000 14.80 P
M4-8 >10000 14.80 P
M4-9 >10000 14.80 P
M4-6 >10000 14.80 P
M4-7 >10000 14.80 P
M4-18 >10000 14.80 P
M4-19 >10000 14.80 P
M4-20 >10000 14.80 P
M4-21 >10000 14.80 P

Supplementary information: the maximum measuring limit of the equipment is 10000 MQ.
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Annex 1-1: Product Description Sheet (Manufacturers and type references)

All MODULE TYPE/S
QN-685HT-01, QN-670HT-01, QN-710HT-01
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... |2384 x 1303 x 35
WEIGhLS ....vvvviiiiiiiiieivieinneeeievevevevevevvvneeeeeeeeeeee s | 38.0 £3% Kg (@pprox.)
Front/Rear cover bonding classification ...............: |[] rigid/flexible
X rigid/rigid
[ flexiblefflexible
Al.3 SOLAR CELL
Cell type reference .......c.ccceceeveceevvceevseeensceensnennn. . | CHUZHOU JIETAI NEW ENERGY
TECHNOLOGY CO., LTD
Cell type: CZJT-210M-18D1, N type
mono crystalline silicon, 18 busbars
Cell dimensions LX W X T (x %) [mm] ................ © 1210 0.5 x 105 +0.5 x 0.13 +0.013
Cell thickness [UM] ....oeeeeiiiiiieiieeee e © 1130 +13
Cell area [Cm2] .....cooviiiiieiiiiee e : 1220.48
Al4 IDENTIFICATION OF MATERIALS
FIONE COVEN...eveveeeeeeeeeeeeseeeseeeeereeeesresnesnennennnen .| N@NTONG Dongli New Energy
Technology Co., Ltd.
Type: Heat strengthened AR-coated
glass, patterned solar glass,
Thickness: 2.0 mm
REAT COVE ...eveeereeeeeeeeereseeseseeeseesesresnesnennennnnnn .| N@NTONG Dongli New Energy
Technology Co., Ltd.
Type: Heat strengthened glass with white
glaze, patterned solar glass,
Thickness: 2.0 mm
Encapsulation material front side .........................: |Kunshan Tianyang New Materials Co.,
Ltd.
Type: JCC-305T, material:
EVA/POE/EVA, Thickness: 0.6+0.1 mm
Encapsulation material back side..........................: |Kunshan Tianyang New Materials Co.,
Ltd.
Type: JCC-105P-T, material: EVA,
Thickness: 0.6+0.1 mm
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Frame parts .......ccooccriiiiiiecceee e

Frame (Jiangsu) PV Materials
Manufacturing Co., Ltd

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

MOoUNtING PAMS ..o

N/A

Adhesive for frame

Jiangxi Fenfa Technology Co Ltd

Type: FS-996, Rated HB at min. 3.0 mm
thick, RTI=105, HWI=2, HAI=0

UL certified, No. E518743

Edge sealing........coccvvieeiieee e

N/A

INternal Wiring .....coooeeeeeeiececcce e

N/A

Cell CONNECION.....ciieeeiiiee e

Tianwei Technology Dongtai Co., Ltd
Cross section: ©0.26 mm, round wire
ribbon,

Material: Base Cu (299.95%), coating:
Sn(60£3)%Pb(40+3)%, coating thickness
0.018 (-0.005, +0.01) mm at each side.

SHNG CONNECTON ..ccoiviiieiiiiee e

Tianwei Technology Dongtai Co., Ltd
Cross section: 0.3 x 4 & 0.35 x 6 mm,
Material: Base Cu (299.97%),

coating Sn63%Pb37%, coating thickness
0.025+0.0025mm at each side.

Soldering material..........cocoeeeiiiiiiiinieeee

SN(60+3)%Pb(40£3)%

FIUXING A0ENT .....oeiiiiiiiieiiiee e

Anhui Costar Technology Co., Ltd.

Type: FD-309, no clean halogen free
liquid flux.

JUNCHION DOX.uniiiiiiiiii e

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: IM37xy (x=A, y=C), DC 1500 V,
30A, IP 68(1m, 1h), -40 °C to 85 °C,

TUV SUD certified, No. B 097074 0006
Rev. 01

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: H1Z2Z2-K 1x4mm?2, 1500V DC,

-40 °C to 90 °C,

TUV Rheinland certified, No. R 50334928

(OF0] ] a1=To1 (o] ST

Staubli Electrical Connectors AG
Type: PV-KST4-EVO2A/xy, PV-KBT4-
EVO2A/xy, 1500VDC,45A (4mm?),
IP68(1m, 1h), -40°C to 85°C

TUV Rheinland certified, No. R 60127169

Bypass diode ........cccuuveiiiiiiiii e

Hangzhou Silan Microelectronics Co.,
Ltd.

Type: MK5050,

Max. peak reverse voltage 50 V,

Max. average forward current 50 A,

Max. junction temperature 200 °C.
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Potting material...........ccoooiiiiiiiii e

Jiangxi Fenfa Technology Co Ltd

Type: FS-8206A, white colour, Rated V-1
at min. 6.0 mm thick, RTI=105, HWI=1,
HAI=0

UL certified, No. E518743

Adhesive for junction box

Jiangxi Fenfa Technology Co Ltd

Type: FS-996, Rated HB at min. 3.0 mm
thick, RTI=105, HWI=2, HAI=0

UL certified, No. E518743

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

Suzhou temosun PV Material Co., Ltd.
Type: T5065

2) Marking label:

Suzhou ZhengAo Packing Material
Limited Company

Type: AVERY PET

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.......cccooviviieiiniiiee e . | 0.45 mm
Between cell and accessible surfaces.................. [10.5 mm
CUrfaes o e |08 mm
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ...t [132
Serial-parallel connection of cells........................... | SPS
Cells per bypass diode ........ccccocovvevviiveeniiieeennnn . |44
No. of bypass diodes..........ccccocvvveeiviiieeiiiiieenii . |3

Remark: for tested sample group M1-x
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Annex 1-2: Product Description Sheet (Manufacturers and type references)

All MODULE TYPE/S
QN-560HT-06, QN-580HT-05
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... |2278 x 1134 x 30 for QN-560HT-06
2384 x 1134 x 30 for QN-580HT-05
WEIGNES ..oeeiiiiiiie e | 27.2 23% K (@pproX.)
32.5 +3% Kg (approx.)
Front/Rear cover bonding classification ................ |[] rigid/flexible
X rigid/rigid
[ flexiblefflexible
Al.3 SOLAR CELL
Cell type reference .........ccccccevevcseveveecsesenensnnn. . |Jinko Solar Co., Ltd.
Cell type: 182M 247 16BB 10SEG NFJ-
TBNU, N type mono crystalline silicon, 16
busbars
Cell type: 182R MBB NFH-TBNU, N type
mono crystalline silicon, 16 busbars
Cell dimensions L X W X T (x %) [mm] ................ © 1182 +£0.5x 91 +0.5 x 0.16 +0.016
182 +0.5 x 93.4 +0.5 x 0.16 £0.016
Cell thickness [UM] ..., : 1160+ 16
Cellareacm?] ......cccceoiiiiii . |165.6
167.0
Al4 IDENTIFICATION OF MATERIALS
FIONt COVEN........orveorveecreeseeeeeessssreenrsnnennnnnnnn .| 180 SO1@T Glass Group Co., Ltd.
Type: AR Coated Heat strengthened
glass, patterned solar glass,
Thickness: 1.6 mm for QN-560HT-06
Thickness: 2.0 mm for QN-580HT-05
REAT COVET ...cveeeeereerereseeseesreeseessesseenennennnnnn s | FlAE SOlAr Glass Group Co., Ltd.
Type: Heat strengthened glass with white
glaze, patterned solar glass,
Thickness: 1.6 mm for QN-560HT-06
Thickness: 2.0 mm for QN-580HT-05
Encapsulation material front side .........................: |Jiangsu Lushan New Materials Co., Ltd.
Type: S102, material: EVA/POE/EVA
thickness: 0.6+0.1mm
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Encapsulation material back side............ccccccee.l

Jiangsu Lushan New Materials Co., Ltd.
Type: S101, material: EVA/POE/EVA

thickness: 0.6+£0.1mm

Frame PartsS ......ccoooviiiiiiiiiiiii e

Jiangsu Chengging New Energy Co.,
Ltd.

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

MOoUNtING PAMS ..o

N/A

Adhesive for frame .......ccccoeeeiiiiiiiiiiie e

Guangzhou Jointas Chemical Co., Ltd.

Type: 179, Rated HB at min. 1.5 mm thick,
RTI=105
UL certified, No. E521359

Edge sealing.......ccooovveieiiiiieie e

N/A

INternal Wiring ........occuveveiiiiieiiee e |

N/A

Cell CONNECION.....ciieeeeeiee e

Suzhou Boneed Photovoltaic
Technology Co., Ltd.

Cross section: ¢ 0.26 (-0.01, +0.02) mm,
round wire ribbon, Material: Base Cu
(299.95%),

coating: Sn(60+3)%Pb(40+3)%,

coating thickness 0.018 (-0.005, +0.01)
mm at each side.

String CONNECLOr ......ccoeviieiiiiieeee

Suzhou Boneed Photovoltaic
Technology Co., Ltd.

Cross section: 0.3+0.015 x 4+0.05 &
0.354+0.015 x 6+£0.05 mm,

Material: Base Cu (299.95%), coating
Sn60%Pb40%, coating thickness 0.023(-
0.005, + 0.01)mm at each side.

Soldering material..........cococeeeiiiieeinieeee e

Sn(6023)%Pb(40£3)%

FIUXING A0ENT .....ooiiiiiiiieiiiee e

Shenzhen Vital New Material Company
Limited

Type: WTO-PV107, no clean halogen
free liquid flux.

JUNCHON DOX.uniiiiieeeee e

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: IMO7w, Rated DC 1500 V, 25A, IP
68 (1m, 1h), -40 °C to 85 °C,

TUV SUD certified, No. B 097074 0004
Rev. 02

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: 62930 IEC 131 1x4mm?, 1500V
DC, -40 °C to 90 °C,

TUV Rheinland certified, No. R 50507377
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(070 ] ] g 1=T o1 (o] ST TS

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: HQC4, Rated DC 1500V, 30A,
IP68 (1m, 1h), -40°C to 85°C

TUV SUD certified, No. B 097074 0005
Rev. 01

Bypass diode .........cccvveiviiee i

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: THY4050, Schottky,

Max. peak reverse voltage 50 V,
Max. average forward current 40 A,

Max. junction temperature 200 °C.

Potting material............cccceeeiiiiiiii e

Guangzhou Jointas Chemical Co., Ltd.
Type: 162, Rated V-0 at min. 3.0 mm
thick, RTI=105

UL certified, No. E521359

Adhesive for junction box ........ccccciiiiiiiini

Guangzhou Jointas Chemical Co., Ltd.
Type: 179, Rated HB at min. 1.5 mm thick,
RTI=105

UL certified, No. E521359

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

Suzhou temosun PV Material Co., Ltd.
Type: T5065, TEMOSUN Adhesive tapes,
transparency, 0.06+0.02mm thick.

2) Marking label:

Suzhou ZhengAo Packing Material
Limited Company

Type: AVERY PET

Al.5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.........ccccocvvveeiiiic e | 1.6 MM
2.0mm
Between cell and accessible surfaces................... [10.5 mm
CUrfaes e e, [0 mm
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ...l 144
Serial-parallel connection of cells.......................... | SPS
Cells per bypass diode ..........coeccvvvviieieiiiiiiiiieeee. . |48
No. of bypass diodes ...l 3

Remark: for tested sample group M2-x
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Annex 1-3: Product Description Sheet (Manufacturers and type references)

All MODULE TYPE/S
QN-615HT-06, QN-600HT-06, QN-635HT-06
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... | 2465 x 1134 x 30
WEIGhTS ....vvvviiiiiiiiieiiieinieeeveveveveveveveeneneneneeeeeeeee s | 33. 7 £3% Kg (@pprox.)
Front/Rear cover bonding classification ...............: |[] rigid/flexible
X rigid/rigid
[ flexiblefflexible
Al.3 SOLAR CELL
Cell type reference ..........cccccevvcseveveecsesenensennnn . |Jinko Solar Co., Ltd.
Cell type: 182M 247 16BB 10SEG NFJ-
TBNU, N type mono crystalline silicon, 16
busbars
Cell dimensions LX W X T (x %) [mm] ................ © 1182 +£0.5x 91 +0.5 x 0.16 +0.016
Cell thickness [UM] ....oeeeeiiiiiieiieeee e © 1160 + 16
Cell area[Cm?] ..ooceeee i . |165.6
Al4 IDENTIFICATION OF MATERIALS
FTONE COVET...vveeeeeereeeeeeeeeeeeeseeeeseseenesenenneeennnn .| FlAE SOlar Glass Group Co., Ltd.
Type: AR Coated Heat strengthened
glass, patterned solar glass,
Thickness: 2.0 mm
REAI COVET ...vveeeeereeeseeeeeeeeseereseseenesenennennnnnn .| FlAE SOlAr Glass Group Co., Ltd.
Type: Heat strengthened glass with white
glaze, patterned solar glass,
Thickness: 2.0 mm
Encapsulation material front side ........................: [Jiangsu Lushan New Materials Co., Ltd.
Type: S102, material: EVA/POE/EVA
thickness: 0.6+0.1mm
Encapsulation material back side..........................: [Jiangsu Lushan New Materials Co., Ltd.
Type: S101, material: EVA/POE/EVA
thickness: 0.6+0.1mm
Frame Parts ........ccccceveveveeeeecssseseseseseeeeeeennn .| Ji@Ngsu Chengqing New Energy Co.,
Ltd.
Anodized aluminum alloy, 6005-T6,
silvery colour, assembled by key corners
Mounting Parns........ccccceveeeeevesciieeeeee s esiieieneneeeenn . | NIA
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Adhesive for frame ........coeviiiiiiiieeeeee

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 ...

N/A

INternal Wiring ........occuveveriiiieeiiieee e |

N/A

(07| IoTo] g1 =01 (0] S

Suzhou Boneed Photovoltaic
Technology Co., Ltd.

Cross section: ¢ 0.26 (-0.01, +0.02) mm,
round wire ribbon, Material: Base Cu
(299.95%),

coating: Sn(60+3)%Pb(40+3)%,

coating thickness 0.018 (-0.005, +0.01)
mm at each side.

String CONNECLOr ......ccooviiiiiiiieee

Suzhou Boneed Photovoltaic
Technology Co., Ltd.

Cross section: 0.3+0.015 x 4+0.05 &
0.35+0.015 x 6+0.05 mm,

Material: Base Cu (299.95%), coating
Sn60%Pb40%, coating thickness 0.023(-
0.005, + 0.01)mm at each side.

Soldering material..........cccoeeeiiiiiieiniee e

SN(60+3)%Pb(40+3)%

FIUXING A0ENT .....eoiiiiiiiieiiiee e

Shenzhen Vital New Material Company
Limited

Type: WTO-PV107, no clean halogen
free liquid flux.

JUNCHON DOX.uuiiiiiiiiii e

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: IMO7w, Rated DC 1500 V, 25A, IP
68 (1m, 1h), -40 °C to 85 °C,

TUV SUD certified, No. B 097074 0004
Rev. 02

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: 62930 IEC 131 1x4mm?, 1500V
DC, -40 °C to 90 °C,

TUV Rheinland certified, No. R 50507377

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

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: HQC4, Rated DC 1500V, 30A,
IP68 (1m, 1h), -40°C to 85°C

TUV SUD certified, No. B 097074 0005
Rev. 01

Bypass diode .........ocuveieiiiiiiiiiiee e

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: THY4050, Schottky,

Max. peak reverse voltage 50 V,
Max. average forward current 40 A,

Max. junction temperature 200 °C.
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Potting material...........ccoooiiiiiiiii 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

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

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

Suzhou temosun PV Material Co., Ltd.
Type: T5065, TEMOSUN Adhesive tapes,
transparency, 0.060.02mm thick.

2) Marking label:

Suzhou ZhengAo Packing Material
Limited Company

Type: AVERY PET

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.......ccccviiiviiiiiiic e . |07 MM
Between cell and accessible surfaces.................. [10.5 mm
CUrfaes o e |08 mm
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ........ccoceeiiiiiiie. s [ 156
Serial-parallel connection of cells.......................... |SPS
Cells per bypass diode ................cceeeeeeeeet |52
No. of bypass diodes........cccooeeveviiiiciiiiciccicccieieee s |3

Remark: for tested sample group M3-x
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Annex 1-4: Product Description Sheet (Manufacturers and type references)

All MODULE TYPE/S
QN-595HT-02, QN-585HT-02, QN-620HT-02
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... |2382 x 1134 x 30
WEIGhTS ....vvvviiiiiiiiieieieineeeeieveveveeevevecneeeeeeeeeeeee s | 32.5 £3% Kg (@pprox.)
Front/Rear cover bonding classification ...............: |[] rigid/flexible
X rigid/rigid
[ flexible/flexible
Al.3 SOLAR CELL
Cell type reference .........cccceeevcvceevevecsceesensneeenn. . | JA Solar Technology Co., Ltd.
Cell type: JACMKTB-D, N type mono
crystalline silicon, 16 busbars
Cell dimensions L X W X T (x %) [mm] ................ © 1182 1.5 x 105 +1.5 x 0.13 £0.013
Cell thickness [UM] ....oeveeiiiiiieiieeeee e © 1130 +13
Cell area [Cm2] .....cooiiiiiieiiiieee e © 1191.1681
Al4 IDENTIFICATION OF MATERIALS
FIONE COVET...erveveeeereeeeeeseeeressceseesreeseenennenneennn s | ChIN@ National Building Materials
(HEFEI) New Energy Resources Co.,
LTD.
Type: Heat strengthened AR-coated
glass, patterned solar glass,
Thickness: 2.0 mm
REAT COVET ...eveververeseesreseseesrseseseeeseseessennennnn .| CiN@ National Building Materials
(HEFEI) New Energy Resources Co.,
LTD.
Type: Heat strengthened glass with black
glaze, patterned solar glass,
Thickness: 2.0 mm
Encapsulation material front side ........................: |[Jiangsu Lushan New Materials Co., Ltd.
Type: S102, material: EVA/POE/EVA
thickness: 0.6+0.1mm
Encapsulation material back side..........................: [Jiangsu Lushan New Materials Co., Ltd.
Type: S101, material: EVA/POE/EVA
thickness: 0.6+0.1mm
Test Report IEC61215:2021
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Frame parts .......ccooccriiiiiiecceee e

Frame (Jiangsu) PV Materials
Manufacturing Co., Ltd

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

MOoUNtING PAMS ..o

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........ccocvvveiieiee e

N/A

INternal WiriNg .....coooeeeeeeeeeiecccc e

N/A

Cell CONNECION.....ciieeeeiiie e

JingLan Advanced Material Co., Ltd.
Cross section: ¢ 0.26 (-0.01, +0.02) mm,
round wire ribbon, Material: Base Cu
(299.95%),

coating: Sn(60£3)%Pb(40+3)%,

coating thickness 0.018 (-0.005, +0.01)
mm at each side.

SHNG CONNECTON ..ccoiviiieiiiiee e

JingLan Advanced Material Co., Ltd.
Cross section: 0.3£0.015 x 4+0.05 &
0.354+0.015 x 6+0.05 mm,

Material: Base Cu (299.95%), coating
Sn60%Pb40%, coating thickness 0.023(-
0.005, + 0.01)mm at each side.

Soldering material..........cococveeiiiieiineeeee e

Sn(6023)%Pb(40£3)%

FIUXING A0ENT .....oiiiiiiiiieiiiei e

Shenzhen Vital New Material Company
Limited

Type: WTO-PV107, no clean halogen
free liquid flux.

JUNCHON DOX.ueiiiieeeeeee e

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: IMO7w, Rated DC 1500 V, 25A, IP
68 (1m, 1h), -40 °C to 85 °C,

TOV SUD certified, No. B 097074 0004
Rev. 02

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: 62930 IEC 131 1x4mm?, 1500V
DC, -40 °C to 90 °C,

TUV Rheinland certified, No. R 50507377

(©F0] ] a1=To1 (o] ST

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: HQC4, Rated DC 1500V, 30A,
IP68 (1m, 1h), -40°C to 85°C

TUV SUD certified, No. B 097074 0005
Rev. 01
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Bypass diode .........occuviieiiiiiieiie e

Zhejiang Jiaming Tianheyuan
Photovoltaics Technology Co. Ltd
Type: THY4050, Schottky,

Max. peak reverse voltage 50 V,
Max. average forward current 40 A,

Max. junction temperature 200 °C.

Potting material...........ccooiiieiiiiiie 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

Adhesive for junction box ........ccccciiiiiiiiini

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:

Suzhou temosun PV Material Co., Ltd.
Type: T5065, TEMOSUN Adhesive tapes,
transparency, 0.06+0.02mm thick.

2) Marking label:

Suzhou ZhengAo Packing Material
Limited Company

Type: AVERY PET

Al15 MODULE DESIGN - MINIMUM DISTANCES
Between cells........ccoceevviieeiiiiieiiiee e . | 0.65 mm
Between cell and accessible surfaces.................: [10.5 mm
CUrfaes o e, [08mm
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ...t [132
Serial-parallel connection of cells........................... | SPS
Cells per bypass diode .........cccocovvveiviiveiiiiieeennnn . |44
No. of bypass diodes..........cccocvveeiiiieeeiiiiieeeiien . |3

Remark: for tested sample group M4-x
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Clause Requirement + Test Result - Remark Verdict

Annex 2: Test table for verifying other alternative stabilization procedure

Step 1: Alternative stabilization
Test Date (YYYY-MM-DD) start/end: —
Test method description: —
Sample Sample Sample —
Power before alternative stabilization (W) —
Power after alternative stabilization (W) —
Supplementary information:
Step 2: Light exposure
[] Simulator [] Natural sunlight
Abbreviation: Regarding light source “S” for Solar simulator and “N” for Natural sunlight
Sample Test Date (YYYY-MM-DD) start/end...........ccccceevvvveevennnnnn. :
Test cycle | Light source :gt:é}i::itgg Irradiar;ce tex:edrl;\lﬁjre RESEE aTTﬁxe(g)d PTaI;a:e:;:) Stable
(KWh/m?) (W/m2) C) load of cycle (%) (Yes/No)
Initial — — — — — — —
1 — —
2
Supplementary information:
Sample Test Date (YYYY-MM-DD) start/end...............ccvernne :
Test cycle | Light source :prtaeg;&:itgg Irradiar;ce terw:éjrglire Regkuve aTTﬁta(g)d PTT;a:e::;n) Sl
(KWh/m?) (W/m2) °C) load of cycle (%) (Yes/No)
Initial — — — — — — —
1 — —
2
Supplementary information:
Sample Test Date (YYYY-MM-DD) start/end...........ccccoeevueennen :
Test cycle | Light source :prtaeg::itgg i eEEs temsgrnge ReslEns ali?ﬁ)t(e(:e/\é)d PTT:X’a:e:;nem) Sl
(KWh/m?) (W/m2) C) load of cycle (%) (Yes/No)
Initial — — — — — — —
1 — —
2
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Supplementary information:
Step 3: Stabilization determination

Sample Sample Sample Result
Stable power Pmax1 after alternative stabilization (W)
Stable power Pmax2 after light exposure (W)
Power change Pmax2 t0 Pmax1 (%)
Allowed power change Pmax2 t0 Pmax1 (%)
Is alternative stabilization method valid? (Yes/No)
Supplementary information:
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Annex 3: Lower and higher output power modules

TABLE A.4.1 Performance at STC before initial stabilization (Front side) P
Test Date [YYYY-MM-DD]........ccevvenenne : |2023-12-15 for Low 1-X, High 1-x, Low 4-X, High 4-x —
2024-03-05 for Low 3-x, High 3-x

TeSt Method ......cveeeeeeeeeeee e .| I Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 18.038 47.342 17.090 40.185 686.762 80.42 —
Low 1-2 18.011 47.332 17.087 40.146 685.975 80.47 —
High 1-1 18.290 47.623 17.347 40.483 702.259 80.62 —
High 1-2 18.343 47.588 17.350 40.455 701.894 80.41 —
Low 3-1 13.707 55.829 12.878 47.203 607.880 79.44 —
Low 3-2 13.611 55.766 12.915 47.031 607.405 80.02 —
High 3-1 13.847 56.197 13.178 47.880 630.963 81.08 —
High 3-2 13.828 56.169 13.198 47.786 630.680 81.20 —
Low 4-1 15.710 47.385 14.778 40.075 592.228 79.56 —
Low 4-2 15.704 47.455 14.698 40.235 591.374 79.35 —
High 4-1 15.775 48.187 14.879 41.004 610.099 80.26 —
High 4-2 15.864 48.187 14.932 40.986 612.003 80.06 —

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

TABLE A.4.2 Performance at STC before initial stabilization (Back side) P
Test Date [YYYY-MM-DDJ........ccccevvenennn : |2023-12-15 for Low 1-X, High 1-x, Low 4-X, High 4-x —
2024-03-05 for Low 3-x, High 3-x

Test Method .......c.cceveeeeeeeeeeeeeeeee | XI Simulator ] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 15.115 46.963 13.176 40.770 537.186 75.68 —
Low 1-2 15.013 46.968 13.197 40.699 537.105 76.17 —
High 1-1 14.669 47.229 13.119 41.215 540.700 78.05 —
High 1-2 14.696 47.182 13.104 41.151 539.243 77.77 —
Low 3-1 10.551 55.342 9.553 47.685 455.535 78.01 —
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Low 3-2 10.623 55.284 9.665 47.431 458.421 78.06 —
High 3-1 10.623 55.751 9.671 48.551 469.537 79.28 —
High 3-2 10.513 55.455 9.601 48.427 464.948 79.75 —
Low 4-1 12.424 47.009 10.939 40.906 447.471 76.62 —
Low 4-2 12.435 47.051 10.945 40.959 448.296 76.62 —
High 4-1 12.528 47.773 10.816 42.046 454.770 75.98 —
High 4-2 12.311 47.758 10.983 41.719 458.200 77.93 —

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

TABLE A.4.3 Performance at BNPI before initial stabilization P
Test Date [YYYY-MM-DDJ]........ccceevennne : |2023-12-15 for Low 1-X, High 1-x, Low 4-X, High 4-x —
2024-03-05 for Low 3-x, High 3-x

Test Method .......ccooveveeeeeeieeeceeeeee e | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 19.913 47.538 18.863 40.240 759.047 80.18 —
Low 1-2 19.892 47.547 18.866 40.190 758.225 80.17 —
High 1-1 20.276 47.767 19.278 40.404 778.908 80.42 —
High 1-2 20.336 47.730 19.249 40.816 785.667 80.94 —
Low 3-1 15.065 56.007 14.220 47.111 669.918 79.40 —
Low 3-2 14.995 55.930 14.267 46.950 669.836 79.87 —
High 3-1 15.223 56.374 14.484 47.880 693.494 80.81 —
High 3-2 15.193 56.335 14.494 47.725 691.726 80.82 —
Low 4-1 17.299 47.534 16.258 40.081 651.637 79.25 —
Low 4-2 17.312 47.528 16.194 40.116 649.639 78.95 —
High 4-1 17.338 48.344 16.387 40.947 670.998 80.05 —
High 4-2 17.424 48.336 16.428 40.947 672.677 79.87 —

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

values and lab measurement uncertainty.

TABLE A.4.4: MQT 19.1 ini: Initial Stabilization procedure P

Light exposure method ...........cccccevevnennen. :| X Simulator ] Natural sunlight —
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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 ......... : 2023-12-15/2023-12-17
Test cycle Ii?rtaeggitgg Irradiance teM::rlzjalti o | Resistive Tﬁgxéx\é);t Pmax — Pmin) / | Stable
(KWh/m) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 686.762 — —
1 5 800~1000 50+ 10 MPPT 683.781 — —
2 5 800~1000 50+ 10 MPPT 681.413 0.782 Yes
Initial (R) — — — — 537.186 — —
1 5 800~1000 50+ 10 MPPT 534.394 — —
2 5 800~1000 50+ 10 MPPT 532.207 0.931 Yes
Sample # Low 1-2 |Test Date (YYYY-MM-DD) start/end ......... : 2023-12-15/2023-12-17
Test cycle :?rt:(%:’;itgg Irradiar;ce ter'r\l/lss;;li o | Resistive Tﬁgxénwd);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) °C) load sl Paverage (%) | (Yes/No)
Initial (F) — — — — 685.975 — —
1 5 800~1000 50+ 10 MPPT 684.325 — —
2 5 800~1000 50+ 10 MPPT 681.691 0.626 Yes
Initial (R) — — — — 537.105 — —
1 5 800~1000 50+ 10 MPPT 534.907 — —
2 5 800~1000 50+ 10 MPPT 532.238 0.910 Yes
Sample # High 1-1 |Test Date (YYYY-MM-DD) start/end ......... : 2023-12-15/2023-12-17
Test cycle :?rt:(g;itgg Irradiar;ce ter'r\:l:edrl;\li o | Resistive Tﬁgxéx\é):ft Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load sl Paverage (%) | (Yes/No)
Initial (F) — — — — 702.259 — —
1 5 800~1000 50+ 10 MPPT 700.086 — —
2 5 800~1000 50+ 10 MPPT 698.707 0.507 Yes
Initial (R) — — — — 540.700 — —
1 5 800~1000 50+ 10 MPPT 538.117 — —
2 5 800~1000 50+ 10 MPPT 536.918 0.702 Yes
Sample # High 1-2 |Test Date (YYYY-MM-DD) start/end ......... : 2023-12-15/2023-12-17
Test cycle :?rtaegizitgg Irradiance terzﬂp?:rl;li o | Resistive Tﬁgxe(x\é);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) C) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 701.894 — —
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1 5 800~1000 50+ 10 MPPT 699.845 — —
2 5 800~1000 50+ 10 MPPT 698.041 0.550 Yes
Initial (R) — — — — 539.243 — —
1 5 800~1000 50+ 10 MPPT 537.008 — —
2 5 800~1000 50+ 10 MPPT 535.613 0.676 Yes
Sample # Low 3-1 |Test Date (YYYY-MM-DD) start/end ......... : 2024-03-05 / 2024-03-07
Test cycle :?rt:(%:’:itgg Irradiar;ce ter'r\l/lss;;l'i o | Resistive Tﬁgxénwd);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) °C) load sl Paverage (%) | (Yes/No)
Initial (F) — — — — 607.880 — —
1 5 800~1000 50+ 10 MPPT 606.540 — —
2 5 800~1000 50+ 10 MPPT 605.286 0.428 Yes
Initial (R) — — — — 455.535 — —
1 5 800~1000 50+ 10 MPPT 452.828 — —
2 5 800~1000 50+ 10 MPPT 451.877 0.807 Yes
Sample # Low 3-2 |Test Date (YYYY-MM-DD) start/end ......... : 2024-03-05 / 2024-03-07
Test cycle :?rt:(g;itgg Irradiar;ce ter'r\:l:edrl;\li o | Resistive Tﬁgxéx\é):ft Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) C) load sl Paverage (%) | (Yes/No)
Initial (F) — — — — 607.405 — —
1 5 800~1000 50+ 10 MPPT 606.773 — —
2 5 800~1000 50+ 10 MPPT 604.198 0.529 Yes
Initial (R) — — — — 458.421 — —
1 5 800~1000 50+ 10 MPPT 456.436 — —
2 5 800~1000 50 + 10 MPPT 456.563 0.434 Yes
Sample # High 3-1 |Test Date (YYYY-MM-DD) start/end ......... : 2024-03-05 / 2024-03-07
Test cycle :?rtae(%ggg Irradiance terwr?grgi o | Resistive Tﬁgxénwd);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) ) load eycle Paverage (%) | (Yes/No)
Initial (F) — — — — 630.963 — —
1 5 800~1000 50+ 10 MPPT 628.758 — —
2 5 800~1000 50+ 10 MPPT 626.627 0.690 Yes
Initial (R) — — — — 469.537 — —
1 5 800~1000 50+ 10 MPPT 468.996 — —
2 5 800~1000 50+ 10 MPPT 468.855 0.145 Yes
Sample # High 3-2 |Test Date (YYYY-MM-DD) start/end ......... : 2024-03-05 / 2024-03-07
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Test cycle Iiprtaeazitgg Irradiance ter?:l:e(zjrl:;i o | Resistive Tﬁ‘gxénwd);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 630.680 — —
1 5 800~1000 50+ 10 MPPT 628.136 — —
2 5 800~1000 50+ 10 MPPT 627.076 0.573 Yes
Initial (R) — — — — 464.948 — —
1 5 800~1000 50+ 10 MPPT 462.034 — —
2 5 800~1000 50+ 10 MPPT 461.349 0.778 Yes
Sample # Low 4-1 |Test Date (YYYY-MM-DD) start/end ......... : 2023-12-15/2023-12-17
Test cycle Ii?rt:(%;itgg Irradiance ter'r\l/lss;;li o | Resistive Tﬁgxénwd);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) =C) load eycle Paverage (%) | (Yes/No)
Initial (F) — — — — 592.228 — —
1 5 800~1000 50+ 10 MPPT 589.219 — —
2 5 800~1000 50+ 10 MPPT 588.080 0.703 Yes
Initial (R) — — — — 447.471 — —
1 5 800~1000 50+ 10 MPPT 444.644 — —
2 5 800~1000 50+ 10 MPPT 443.516 0.888 Yes
Sample # Low 4-2 |Test Date (YYYY-MM-DD) start/end ......... : 2023-12-15/2023-12-17
Test cycle :?rt:(g;itgg Irradiar;ce terw:e(jrgli o | Resistive Tg‘gxéx\é);t Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 591.374 — —
1 5 800~1000 50+ 10 MPPT 589.280 — —
2 5 800~1000 50+ 10 MPPT 586.827 0.772 Yes
Initial (R) — — — — 448.296 — —
1 5 800~1000 50+ 10 MPPT 446.444 — —
2 5 800~1000 50+ 10 MPPT 444317 0.891 Yes
Sample # High 4-1 |Test Date (YYYY-MM-DD) start/end ......... : 2023-12-15/2023-12-17
Test cycle :?;%;itgg Irradiance tex;gr:ﬁ o | Resistive Tﬁgxéx\é);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) ) load aycle Paverage (%) | (Yes/No)
Initial (F) — — — — 610.099 — —
1 5 800~1000 50+ 10 MPPT 608.410 — —
2 5 800~1000 50+ 10 MPPT 607.200 0.476 Yes
Initial (R) — — — — 454.770 — —
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1 5 800~1000 50+ 10 MPPT 452.365 — —
2 5 800~1000 50+ 10 MPPT 451.349 0.755 Yes
Sample # High 4-2 |Test Date (YYYY-MM-DD) start/end ......... : 2023-12-15/2023-12-17
Test cycle Ii?rt:(%;itgg Irradiance te%ﬂ:éjr:lsj o | Resistive Tﬁgxénwd);t Pmax — Pmin) / | Stable
(KWh/m) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 612.003 — —
1 5 800~1000 50+ 10 MPPT 611.210 — —
2 5 800~1000 50+ 10 MPPT 610.487 0.248 Yes
Initial (R) — — — — 458.200 — —
1 5 800~1000 50+ 10 MPPT 455.331 — —
2 5 800~1000 50+ 10 MPPT 454.691 0.769 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

TABLE A.4.7: MQT 6.1 Performance at STC after initial stabilization (Front side) P
Test Date [YYYY-MM-DD].........cccevrvernnee o |2023-12-17 —
Lower end power class |Higher end power class —
Pmax(lab) (W) .cocveeveerrreneeese e © |<.708.340, |2638.108 |2 676.204 . —
P (LaB) (W) oo >_ 657843 , |2 __ 697.117 —
PMax4(NP) (W) ..o . |675 715
Voc(lab) (V) wevveeieeneeneevveeeeee e N < 47.934 . < 49.516 ) =
ISC (1ah) (A) oeeereeiieee S < 18.324 . < 18.790 ) =
Test Method.........ccccoeveveveeeeeeeeereeerereveneeennt. | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 18.035 47.313 17.043 39.982 681.413 79.86 P
Low 1-2 18.012 47.304 17.079 39.914 681.691 80.01 P
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High 1-1 18.284 47.597 17.351 40.269 698.707 80.29 P
High 1-2 18.342 47.563 17.356 40.219 698.041 80.01 P

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

values and lab measurement uncertainty.

TABLE A.4.8: MQT 6.1 Performance at STC after initial stabilization (Back side) P
Test Date [YYYY-MM-DD]......ccccoovernenne o |2023-12-17 —
Lower end power class [Higher end power class —
Pmax(lab) (W) ..coocvevieeeeee e, o= - = - 2 - —
P (LAD) (W) oo 2_ - . 2_ - —
Voc(lab) (V) oo s - < - . —
ISC (Iab) (A) weeveeieeeecee e, S S - < - —
Testmethod........ccccevevveeeeeevceseeseeeneens. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 15.116 46.936 13.105 40.611 532.207 75.01 P
Low 1-2 15.014 46.942 13.130 40.536 532.238 75.52 P
High 1-1 14.671 47.205 13.101 40.983 536.918 77.53 P
High 1-2 14.695 47.156 13.096 40.899 535.613 77.29 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.9: MQT 6.1 Performance at BNPI after initial stabilization P
Test Date [YYYY-MM-DD]......ccccoovevnennns 1 |2023-12-17 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..coovvriiiiiiiieeeeie, © |=_780.748,|2703.823 |2 745.729 | —
B (LGD) (W) oo > 725501 . |= __ 768793 —
VI (1) N AT N = 47934 . |= 49516 —
I (E1S) NN N = 20211, = 20.728 —
Test Method .....cceveeevveeeeeeeeeeeeeseeeeneneenns. | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 19.909 47.512 18.874 39.979 754.564 79.77 P
Low 1-2 19.888 47.526 18.914 39.902 754.706 79.85 P
High 1-1 20.268 47.745 19.279 40.183 774.688 80.05 P
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High 1-2 20.334 47.701 19.197 40.648 780.320 80.45 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.7: MQT 6.1 Performance at STC after initial stabilization (Front side) P
Test Date [YYYY-MM-DDJ.........ccceverruenne : |2024-03-07 —
Lower end power class [Higher end power class —
PMax(1ab) (W) ...oveeeeeeeeeeeeeeeeeeeesseesnnns : |< 634.883,(2571.440 |2 604.774 —
Briae (LAD) (W) oo 2 580.113 ., |2 __ 623478 —
PMAXA(NP) (W) eveeeeeeeeeeeeeeeeeeeereseesens 1605 640
VOC(18D) (V) v, S P 55.845 .= 57.427 , —
ISC (1D) (A) .vrveeeeeeeeeeeeeeeeeeeeee e Co s 14.083 .= 14.499 , —
TesSt Method ......c.ovveveeeeeeeeeeeeeeee e X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 13.712 55.806 12.885 46.976 605.286 79.10 P
Low 3-2 13.611 55.736 12.908 46.808 604.198 79.64 P
High 3-1 13.844 56.174 13.144 47.674 626.627 80.58 P
High 3-2 13.822 56.133 13.193 47.531 627.076 80.82 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.8: MQT 6.1 Performance at STC after initial stabilization (Back side) P
Test Date [YYYY-MM-DD]......ccccocvevennns 1 |2024-03-07 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..o . > - 2 - —
P (LAD) (W) oo, 2_ - 2 -, —
Voc(lab) (V) e N B - < - —
ISC (1ab) (A) e N - < - —
Test Method .......couevcveeeeeeeeeeeeee X] Simulator ] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 10.546 55.320 9.517 47.481 451.877 77.46 P
Low 3-2 10.620 55.254 9.667 47.229 456.563 77.81 P
High 3-1 10.618 55.730 9.716 48.256 468.855 79.23 P
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High 3-2 10.514 55.429 9.565 48.233 461.349 79.16 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.9: MQT 6.1 Performance at BNPI after initial stabilization P
Test Date [YYYY-MM-DDJ.........cccevvrruenne : |2024-03-07 —
Lower end power class [Higher end power class —
PMax(1ab) (W) ...oveeeeeeeeeeeeeeeeeeeesseesnnns : |< 699.945, |2 630.489 |2 666.680 | —
Briae (LAD) (W) oo 2 649.988 . |2 __ 687209 —
VoS (10) XY NSO P 55.845 .= 57.427 , —
ISC (1D) (A) oo eeeesresrens Co s 15534 . |< 15.980 , —
TesSt Method ......c.oveveveeeeeeeeeeeeeeee e X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 15.063 55.844 14.197 46.804 664.476 78.99 P
Low 3-2 14.999 55.829 14.218 46.739 664.535 79.36 P
High 3-1 15.215 56.350 14.440 47.684 688.557 80.31 P
High 3-2 15.192 56.305 14.470 47.509 687.455 80.37 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.7: MQT 6.1 Performance at STC after initial stabilization (Front side) P
Test Date [YYYY-MM-DD].....cccccocvevnenns 1 |2023-12-17 —
Lower end power class |Higher end power class —
PMax(1ab) (W) ....oveeveeeeereeeeeeeeeeeesresens © |= 619.142, [2557.154 |2 590.488 —
B (LGD) (W) oo >_ 574385 , > __ 608750 | —
PMax4(NP) (W) ..o : |590 625
VI (1) N AT N = 47730 . = 49.322 , —
I (E1S) NN N = 16.071 . |< 16.477 , —
TeStMEtNO c..eviveeeeeeeeee e X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 15.711 47.361 14.754 39.859 588.080 79.03 P
Low 4-2 15.705 47.421 14.652 40.051 586.827 78.80 P
High 4-1 15.775 48.156 14.905 40.738 607.200 79.93 P
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Verdict

High 4-2 15.866 48.159

14.989

40.729

610.487

79.90

P

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

values and lab measurement uncertainty.

TABLE A.4.8: MQT 6.1 Performance at STC after initial stabilization (Back side) P
Test Date [YYYY-MM-DDJ.......c.cccevvvrruenne o |2023-12-17 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..coocvevieeeeee e, o= - = - 2 - —
P (LAD) (W) oo 2_ - . 2_ - —
Voc(lab) (V) oo s - < - . —
ISC (Iab) (A) weeveeieeeecee e, S S - < - —
Testmethod........ccccoevevveeveeenceseeseneneens. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 12.423 46.981 10.898 40.697 443.516 75.99 P
Low 4-2 12.427 47.026 10.896 40.778 444.317 76.03 P
High 4-1 12.524 47.744 10.779 41.873 451.349 75.48 P
High 4-2 12.308 47.735 10.958 41.494 454.691 77.39 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.9: MQT 6.1 Performance at BNPI after initial stabilization P
Test Date [YYYY-MM-DD]......ccccoovernennns 1 |2023-12-17 —
Lower end power class |Higher end power class —
PMax(1ab) (W) ....oveeveeeeeeeeeeeeeeeeeesvennns : |= 682.105, |2 614.298 |2 651.441 —
Briae (LaD) (W) oo 2 633.297 ., |z __ 671589 —
VI (1) N AT N = 47730 . = 49.322 —
I (E1S) NN N = 17.715 . < 18171 —
Test method........ccccceeveeeeeeeeeveeeeeeeeeent. | X Simulator ] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 17.297 47.504 16.271 39.868 648.692 78.95 P
Low 4-2 17.311 47.506 16.186 39.874 645.401 78.48 P
High 4-1 17.331 48.315 16.340 40.744 665.757 79.51 P
High 4-2 17.426 48.307 16.456 40.679 669.414 79.52 P
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Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
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Annex 4: List of measurement equipment

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

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

Measurement / Testmg /measn_mng Last Calibration | Calibration

Clause ; equipment / material used, | Range used

testing . date due date

(Equipment ID)
N/A N/A N/A N/A N/A N/A
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