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Technical Report No.: 704062302118-00

Date: 2023-09-04

Shanghai JA Solar Technology Co., Ltd. (072092)

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

Contact person: Ms. Wenli Gong

Shanghai JA Solar Technology Co., Ltd. (072092)

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

Contact person: Ms. Wenli Gong

1. Shanghai JA Solar Technology Co., Ltd. (072092)

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

Contact person: Ms. Wenli Gong

2. Hefei JA Solar Technology Co., Ltd (079395)

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

Contact person: Mr. Zhi Wang

3. JA Solar (Xingtai) Co., Ltd (095903)

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

Contact person: Mr. Shizhao Wang

4. JA Solar New Energy Yangzhou Co., Ltd. (108746)

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

Contact person: Mr. Zhonghai Geng

5. Yiwu JA Solar Technology Co., Ltd. (109998)

No0.165, Tongze Road, Yiting Town, 322000 Yiwu City, Zhejiang
Province, PEOPLE'S REPUBLIC OF CHINA

Contact person: Mr. Rong Zhang
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6. JA SOLAR VIET NAM COMPANY LIMITED (112017)
Lot G, Quang Chau Industrial Zone, Quang Chau Commune,
Viet Yen Dist, 236110 Bac Giang Province, VIETNAM

Contact person: Mr. Shuai Ma

7. JA Solar New Energy Yangzhou Co., Ltd. (Jingshan Park)
(114922)

No. 123, Jinshan Road, Economic Development Zone, 225127
Yangzhou City, Jiangsu Province, PEOPLE'S REPUBLIC OF
CHINA

Contact person: Ms. Xiaoqing Li

8. DongTai JA Solar Technology Co., Ltd. (121678)

No. 8 Zaofeng North Road, Dongtai High-tech Zone, Dongtai
City, 224248 Yancheng City, Jiangsu Province, PEOPLE'S
REPUBLIC OF CHINA

Contact person: Mr. Minghu Lu

Product: Crystalline Silicon Photovoltaic modules

Test object:
Model: See clause 1.4

IEC 61215-2:2016, Clause 4.1 Visual Inspection (MQT 01)
IEC 61215-2:2016, Clause 4.3 Insulation test (MQT 03)

Test specification: IEC 61215-2:2016, Clause 4.6 Performance at STC (MQT 06)
IEC 61215-2:2016, Clause 4.19 Stabilization (MQT 19.1)
IEC 61345: 1998

Purpose of e Testing and evaluation (visual / partial) according to the test
examination: specification
Test result: The test results show that the presented product is in

compliance with the above listed test specifications.

Any use for advertising purposes must be granted in writing. This technical report may only be quoted in full. This report is
the result of a single examination of the object in question. It does not imply a general statement regarding the quality of
products from regular production. For further details please see testing and certification regulation, chapter A-3.4.
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1. Description of the test object

1.1 Picture(s)

Refer to Appendix 2

1.2 Function

Manufacturer’s specification for intended use:

The PV modules for electricity generation systems with max. voltage of 1500 V DC

1.3 Consideration of the foreseeable use

Not applicable

[1 Covered through the applied standard

0 Covered by the following comment*
[0 Covered by attached risk analysis

*

1.4 Technical Data

Sample No.

Model serial No.

Model type

Remark/Constructional
characteristics

HA2023TL-0554-008X

Mono, 144 pcs

2350108530365251 JAM72D42-615/LB half-cells, 16 busbars,
(Control panel)
double glass
Mono, 144 pcs
HA2023TL-0554-009X | 2350108530365362 JAM72D42-615/LB half-cells, 16 busbars,

double glass

Following modules were involved due to identical components and similar construction:
JAM72D42-xxx/LB, xxx= 605 to 630 in steps of 5;
JAMGB6D42-xxx/MB, xxx= 555 to 575 in steps of 5;
JAMS4DA42-xxx/LB, xxx= 455 to 470 in steps of 5;

XXX is standing for rated output power at STC

JAMG66D42-xxx/MB, JAM54D42-xxx/LB series have the identical construction with
JAM72D42-xxx/LB series, except for different number of cells & different spacing between

cells.

2. Order
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2.1 Date of Purchase Order, Customer’s Reference
The order dated 2023-05-18

2.2 Test Sample(s)

e Reception date(s): 2023-05-15

e Location(s) of reception: Changzhou HuaYang Inspection and Testing
Technology Co., Ltd
No.8 Lanxiang Road, Wujin Economic Development
Zone, Changzhou, Jiangsu, China

e Condition of test sample(s): In good condition

2.3 Testing
e Testing date(s): 2023-05-31 to 2023-08-18
e Location(s) of testing: Changzhou HuaYang Inspection and Testing

Technology Co., Ltd.

No.8 Lanxiang Road, Wujin Economic Development
Zone, Changzhou, Jiangsu, P.R. China

2.4 Points of Non-Compliance or Exceptions of the Test Procedure

e None

3. Test Results

¢ “Decision rule according to IEC Guide 115:2023, clause 4.3 was applied.”
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3.1 Positive Test Results

e See below details

TABLE 01: Visual inspection (initial) P
Test Date [YYYY-MM-DD].....cccceeovvenernnnnnn. : 2023-05-31 —
Sample No. Nature and position of initial findings — comments or —
attach photos
HA2023TL-0554-008X No major visual defects found
HA2023TL-0554-009X No major visual defects found

Supplementary information: N/A

TABLE 02: MQT 19.1 ini: Initial stabilization P

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

Test Date [YYYY-MM-DDJ.......cccccovvivvrnnnnn : 2023-05-31 —
Module temperature [°Cl.......ccccceevveieennenn. : 25 —
Irradiance [WImM2].......coocevvvieeeiiieee e : 1000 —
Sample No. Voc [V] Isc [A] Vmp [V] Imp [A] Pmp [W] FF[%]
HA2023TL-0554-
008X (Front) 51.610 14.835 43.387 14.315 621.105 81.12
HA2023TL-0554-
008X (Back) 51.156 11.550 44.025 10.777 474.465 80.30
HA2023TL-0554-
009X (Front) 51.727 14.797 43.597 14.281 622.613 81.34
HA2023TL-0554-
009X (Back) 51.274 11.588 43.818 10.798 473.156 79.64

Supplementary information: N/A

TABLE 02.2: MQT 19.1 ini: Initial Stabilization procedure P

Light exposure method............cccceeiiiiieiiiniiineenee .| Simulator [] Natural sunlight

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

Stabilization criterion x per IEC 61215-1-X ........... 1
Sample # 1 Test Date (YYYY-MM-DD) start/end......... : 2023-05-31 / 2023-06-03
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Integrated

Module

Pmax (W)

Test cycle | irradiation '”("\",f,j/‘;’;)ce temperature Relzi:gve at the end P;;Xe; Pz:,‘/"(?)’ Stable
(KWh/m2) °C) of cycle ge (Yes/No)
Initial (F) — — — — 621.105 — —
1 5 800~1000 50 £ 10 3.0Q 619.731 — —
2 5 800~1000 50 £ 10 3.0Q 619.323 0.29 Yes
Initial (R) — — — — 474.465 — —
1 5 800~1000 50+ 10 41Q 473.200 — —
2 5 800~1000 50+ 10 41Q 472.789 0.35 Yes
Sample # 2 Test Date (YYYY-MM-DD) start/end......... : 2023-05-31/ 2023-06-03
Test cycle Ii?rtzggi:};gg Irr(?ltljli%r;;:e terrl\:lr;)grlzjaltire Relzizgve aFt)m:e(\eArll)d P;;xe; Pzg/"(?)/ Stable
(kwh/m2) (°C) of cycle ge (Yes/No)
Initial (F) — — — — 622.613 — —
1 5 800~1000 50+ 10 3.0Q 621.220 — —
2 5 800~1000 50+ 10 3.0Q 620.795 0.29 Yes
Initial (R) — — — — 473.156 — —
1 5 800~1000 50+ 10 41Q 471.890 — —
2 5 800~1000 50+ 10 41Q 471.529 0.34 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
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TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization P
Test Date [YYYY-MM-DD].......cccecvrvvrnnnnn : 2023-06-03 —
Module temperature [°Cl.......ccccovvvverriveenne : 25 —
Irradiance [W/m2]......cccccooveviieeviee e : 1000/ El (1103) —
Sample No. Voc [V] Isc [A] Vmp [V] Imp [A] Pmp [W] FF[%]
HA2023TL-0554-
008X (Front) 51.591 14.811 43.379 14.277 619.323 81.05
HA2023TL-0554-
008X (Back) 51.142 11.531 44.016 10.741 472.789 80.17
HA2023TL-0554-
008X (EI) 51.788 16.347 43.485 15.683 681.989 80.56
HA2023TL-0554-
009X (Front) 51.714 14.782 43.589 14.242 620.795 81.21
HA2023TL-0554-
008X (Back) 51.259 11.570 43.804 10.765 471.529 79.51
HA2023TL-0554-
008X (EI) 51.909 16.317 43.685 15.644 683.423 80.69
Supplementary information: El -- Equivalent irradiance is the effective value calculated when
backside irradiance is 135W/m?.
TABLE 03: Insulation test (initial) P
Test Date [YYYY-MM-DDJ .....cccet vevvernnnnni 2023-06-03 —
Test Voltage applied [V] ....cccovenn vvvennnnn 8000/1500 —
Size of module [M?] .....oooiiiiiiiies e 2.795 —
Required Resistance [MQ] ...........cccooeeenn 14.311 —
Sample # Measured Dielectric breakdown
— Result
MQ Yes (description) No
HA2023TL-0554-008X >10000 No Dielectric breakdown X P
HA2023TL-0554-009X >10000 No Dielectric breakdown X
Supplementary information: the maximum measuring limit of the equipment is 170000MQ.
TABLE 04: UV preconditioning test P
Test Date (YYYY-MM-DD) start/end...............: 2023-06-04 / 2023-08-17 —
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Module temperature [°C] ...cceeveeviivivvnnnnnnnn. : 60+5 —
. . * —_
Irradiation (280-400nm) (KWH/M?] ............ : f;:fl’g; 22.5/ back: 22.5)* 3

Irradiation (280-320nm) [KWh/m?2]................ :

(Front: 7.5 / back: 7.5) * 3 cycles —

Sample # Open circuits (yes/no) —

HA2023TL-0554-009X No P
Supplementary information: N/A

TABLE 05: Visual inspection after UV preconditioning test P

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

2023-08-17 —

Sample # Nature and position of initial findings — —
comments or attach photos
HA2023TL-0554-009X No major visual defects found P
Supplementary information: N/A
TABLE 06.1: Maximum power determination after UV preconditioning test — 1st cycle P
Test Date [YYYY-MM-DDJ ......ccccevvvvrvnnnnnns’ 2023-06-29 —
Module temperature [°C]......ccccevvcvveeiicinnnnnt 25 —
Irradiance [WIM2] .....cccoccoeeivcieeeeiee e 1000/ EI (1103) —
Sample No. Voc [V] Isc [A] Vmp [V] Imp [A] Pmp [W] FF[%]
HA2023TL-0554-
008X (Front) 51.586 14.807 43.375 14.270 618.951 81.03
HA2023TL-0554-
008X (Back) 51.138 11.529 44.004 10.738 472.521 80.15
HA2023TL-0554-
008X (EI) 51.781 16.343 43.480 15.677 681.651 80.55
HA2023TL-0554-
009X (Front) 51.682 14.705 43.562 14.100 614.233 80.82
HA2023TL-0554-
009X (Back) 51.224 11.485 43.768 10.664 466.758 79.34
HA2023TL-0554-
009X (EI) 51.874 16.224 43.659 15.489 676.224 80.35
Pmp degradation after this test [%)] HA2023TL-0554-008X -0.060 / -0.057 / -0.050 P
<5%
(Control panel < 1%) HA2023TL-0554-009X -1.057 /-1.012/-1.053 P
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irradiance is 135W/m2,

Supplementary information: El -- Equivalent irradiance is the effective value calculated when backside

TABLE 06.2: Maximum power determination after UV preconditioning test — 2nd cycle P
Test Date [YYYY-MM-DD].......cccooeevvenennnid 2023-07-23 —
Module temperature [°C] ......ccevevvevveeriinnnnns 25 —
Irradiance [W/m2]......cccccvvevieeviee e 1000/ EI (1103) —
Sample No. Voc [V] Isc [A] Vmp [V] Imp [A] Pmp [W] FF[%]
HA2023TL-0554-
008X (Front) 51.582 14.806 43.369 14.263 618.556 80.99
HA2023TL-0554-
008X (Back) 51.133 11.528 43.998 10.735 472.329 80.13
HA2023TL-0554-
008X (EI) 51.775 16.337 43.475 15.658 680.750 80.48
HA2023TL-0554-
009X (Front) 51.657 14.677 43.534 14.036 611.028 80.59
HA2023TL-0554-
009X (Back) 51.197 11.464 43.729 10.618 464.320 79.11
HA2023TL-0554-
009X (EI) 51.854 16.202 43.632 15.412 672.447 80.04
Pmp degradation after this test [%] HA2023TL-0554-008X -0.124/-0.097 / -0.182 P
<5%

(Control panel < 1%) HA2023TL-0554-009X -0.522 /-0.522 / -0.559 P
Supplementary information: El -- Equivalent irradiance is the effective value calculated when
backside irradiance is 135W/m?2.

TABLE 06.3: Maximum power determination after UV preconditioning test — 3rd cycle P
Test Date [YYYY-MM-DD]......ccccccvvvrrvnnnnn’ 2023-08-16 —
Module temperature [°C] .......ccovcvevvcveeeiinnnas 25 —
Irradiance [WIM2] ......ccccocevee v 1000/ EI (1103) —
Sample No. Voc [V] Isc [A] Vmp [V] Imp [A] Pmp [W] FF[%]
HA2023TL-0554-
008X (Front) 51.577 14.807 43.365 14.258 618.305 80.96
HA2023TL-0554-
008X (Back) 51.129 11.527 43.995 10.730 472.078 80.10
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-2.056 /-2.015/-2.063

(Total)

HA2023TL-0554-
008X (EI) 51.772 16.336 43.471 15.654 680.500 80.46
HA2023TL-0554-
009X (Front) 51.632 14.658 43.511 13.974 608.031 80.34
HA2023TL-0554-
009X (Back) 51.162 11.436 43.701 10.573 462.030 78.97
HA2023TL-0554-
009X (El) 51.829 16.173 43.609 15.348 669.323 79.85
, _ HA2023TL-0554-008X -0.164/-0.150/-0.218 P
Pmp degradation after this test [%]
<5% HA2023TL-0554-009X -0.490/-0.493/ -0.465
(Control panel < 1%) HA2023TL-0554-009X P

Supplementary information: El -- Equivalent irradiance is the effective value calculated when
backside irradiance is 135W/m>.

TABLE 07: Insulation test (final) P
Test Date [YYYY-MM-DD] ......ccccvvvvvrneenns 2023-08-18 —
Test Voltage applied [V] .cocvvveviiieeeninn 8000/1500 —
Size of module [MZ].....ccccoevviiiii e 2.795 —
Required Resistance [MQ] .......... cocoeeenni: 14.311 —
Sample # Measured Dielectric breakdown
— Result
MQ Yes (description) No
HA2023TL-0554-008X >10000 No Dielectric breakdown X P
HA2023TL-0554-009X >10000 No Dielectric breakdown X
Supplementary information: the maximum measuring limit of the equipment is 10000MQ.
3.2 Points of Non-Compliance according to the test specification
e None
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4. Test History

N/A

5. Remarks

5.1 General
N/A

5.2 Factory surveillance cycle

Your production facility is currently on the following surveillance cycle.
[J Annual (12 month)

0 Bi-Annual (6 month)
O Quarterly (3 month)
N/A

5.3 Additional information for routine tests to be performed by the factory(ies)

Routine tests for electrical appliances / equipment:

N/A
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6. Documentation

Appendix 1: EL-images
Sample No.: HA2023TL-0554-008X (Initial, Front)

Sample No.: HA2023TL-0554-008X (Initial, Rear)
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Sample No.: HA2023TL-0554-008X (Final, Front)

Sample No.: HA2023TL-0554-008X (Final, Rear)

Report No.: 704062302118
Rev.: 00
Date: 2023-09-04

Page 13 of 17

www.tuvsud.com

TOV®

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

SMN

No. 151 Heng Tong Road,

Shanghai 200070, P. R. China

Telephone: +86 21 6141-0100


http://www.tuv-sud.com/

ITC-TTWO0902.02E - Rev. 13

Doc No.:

Technical Report

Sample No.: HA2023TL-0554-009X (Initial, Front)

Sample No.: HA2023TL-0554-009X (Initial, Rear)
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Sample No.: HA2023TL-0554-009X (Final, Front)

Sample No.: HA2023TL-0554-009X (Final, Rear)
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Appendix 2: Photos
Model: JAM72D42-615/LB
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Appendix 3: List of measurement equipment

Test Item Main testing Equipment Calibrate until

; ; ; Visual inspection table 0A.
Visual inspection HYJC-YS-070 2024-06-20

; P Module pulse simulator ey
Maximum power determination HYJC-YS-021 2024-03-06

Programmable control voltage
Insulation test insulation meter 2023-08-22
HYJC-YS-155
. UV test chamber

UV-resistance test HYJC-YS-024 2023-08-22

» R Steady solar simulator A,
Initial stabilization HYJC-YS-006 2024-06-20

Appendix 4: Statement of the estimated uncertainty of the test results

The measurement uncertainty is U(Pmax)=1.98% (K=2).

7. Summary

“The test specifications are met”

TUV SUD Certification and Testing (China)Co., Ltd. Shanghai Branch
Tested by: Rongwei Jing ']:.-( Banfrad

printed name, function & signature
Approved by: Guangxia Fu @AT;Q
|
|
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