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1. Shanghai JA Solar Technology Co., Ltd.

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)

No.165, Tongze Road, Yiting Town, 322000 Yiwu City, Zhejiang
Province, PEOPLE'S REPUBLIC OF CHINA

Contact person: Mr. Rong Zhang

6. JA SOLAR VIET NAM COMPANY LIMITED (112017)
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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. Xiaoging Li

Product: Photovoltaic modules

Model: See clause 1.4

IEC 61215-2:2016, Clause 4.1 Visual Inspection (MQT 01)

IEC 61215-2:2016, Clause 4.6 Performance at STC (MQT 06)

IEC 61215-2:2016, Clause 4.3 Insulation test (MQT 03)

IEC 61215-2:2016, Clause 4.15 Wet leakage current test (MQT 15)
IEC 61215-2:2016, Clause 4.17 Hail test (MQT 17)

IEC 61215-2:2016, Clause 4.18 Bypass diode functionality test
(MQT 18.2)

IEC 61215-2:2016, Clause 4.19 Stabilization (MQT 19.1)

e Testing and evaluation (visual / partial) according to the test
specification

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.

Report No.: 704062302116
Rev.: 01
Date: 2023-06-09

Page 2 of 17

www.tuvsud.com TUV SUD Certification and Testing (China) Co., Ltd.
Shanghai Branch
® SMN
TNV No. 151 Heng Tong Road,

Shanghai 200070, P. R. China
Telephone: +86 21 6141-0100


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

Doc No.: ITC-TTW0902.02E - Rev. 12

Technical Report .@

Product Service
1. Description of the test object
1.1 Picture(s)
N/A
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
O Covered by the following comment*
[0 Covered by attached risk analysis
*
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Sample No. Module serial No. Model type Remces;]rg(algtr;t;:ggonal
(GDiazg‘géié_ 1) | 2340105530759455 JAMS54D41-440/LB 1762 ;2111%40 /oszg mm
(Gssg%'g 420_2) 2340105530759470 JAMS54D41-440/LB 1762 ;2111%40 /oszg mm
(GDiazg‘géif_ 1) | 2350105620820413 JAM54S31-415/LR 1762 ;‘Olil%“o /oszg mm
(Gssg%'g 441_2) 2350105620829420 JAM54S31-415/LR 1762 ;‘Olil?é“o /UXng mm

Applicable Modules (due to same materials and similar construction):
JAMS54D41-xxx/LB, xxx= 420 to 440 in steps of 5

JAMS54D40-xxx/LB, xxx= 420 to 450 in steps of 5

JAM54S31-xxx/LR, xxx= 415 to 430 in steps of 5

JAM54S30-xxx/LR, xxx= 415 to 435 in steps of 5

xxX is standing for rated output power at STC

JAMS54D41-xxx/LB, JAM54S31-xxx/LR series have the identical construction with JAM54D40-
xxXx/LB, JAM54S30-xxx/LR series, except for different color of substrate.

2. Order

2.1 Date of Purchase Order, Customer’s Reference

The order dated 2023-04-28
2.2 Test Sample(s)

¢ Reception date(s):

e Location(s) of reception:

e Condition of test sample(s):

2.3 Testing

e Testing date(s):

e Location(s) of testing:

2023-04-20

Yangzhou Opto-Electrical Products Testing Institute

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

In good condition

2023-05-09 to 2023-06-08

Yangzhou Opto-Electrical Products Testing Institute

No. 10 West Kaifa Road, Yangzhou, 225009 Jiangsu,
P. R. China
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2.4 Points of Non-Compliance or Exceptions of the Test Procedure

e N/A

3. Test Results

e “Decision rule according to IEC Guide 115:2021, clause 4.4.3, 4.5.1 was applied.”

e “Decision rule (based on ILAC-G8) for an upper specification limit (A lower limit or
specification with an up-per and a lower limit is treated similarly.):
o Compliance with the requirement: If a specification limit is not breached by a
measurement result plus the expanded uncertainty with a 95% coverage
probability, then compliance with the specification will be stated (e. g. Pass).
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3.1 Positive Test Results
e See below details
TABLE 01: MQT 01 Visual inspection P
Test Date [YYYY-MM-DD]......ccoceevvvvviinrenee : 2023-05-09 for sample #1, 2 —
2023-05-12 for sample #3, 4
Sample No. Nature and position of initial findings — comments or attach —
photos
1 No major visual defects found P
2 No major visual defects found P
3 No major visual defects found P
4 No major visual defects found P
Supplementary information: N/A
TABLE 02: MQT 19.1 ini: Initial stabilization P
TABLE 02.1: MQT 06.1 ini: Performance at STC before initial stabilization (single-side
front)
Test Date [YYYY-MM-DD]................. 2023-05-09 for sample #1, 2 —
2023-05-12 for sample #3, 4
Test method........ccoceeeeeeeieeeeen X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
1 13.942 38.789 13.206 32.890 434.361 80.32 —
2 13.925 38.979 13.217 32.890 434.702 80.09 —
3 13.931 37.653 13.212 31.451 415.538 79.22 —
4 13.910 37.600 13.217 31.459 415.801 79.50 —
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
rear)
Test Date [YYYY-MM-DD]................. 2023-05-09 —
Test method.........ccccvevvveveviceen X Simulator ] Natural sunlight —
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Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
1 10.267 38.345 9.689 33.090 320.600 81.44 —
2 10.375 38.463 9.796 32.994 323.222 81.00 —
Supplementary information: N/A
TABLE 02.2: MQT 19.1 ini: Initial Stabilization procedure P

Light exposure method............ccccveeiiieieiiiiineeee :

Xl Simulator

[] Natural sunlight

Abbreviation: Regarding light source “S” for Solar si

mulator and “N” for Natural sunlight

Stabilization criterion x per IEC 61215-1-X ........... 1
Sample # 1 Test Date (YYYY-MM-DD) start/end......... : 2023-05-09 / 2023-05-11
Test cycle Iiprtaeoglliﬁgg |rr(:\;1/\<lj/i21r;;:e terzﬂr?grgtire Relzijgve alz?;;(g)d P;;:‘e; Pf(‘;,‘/"g)’ Stable
(KWh/m?) (C) of cycle ge (Yes/No)
Initial — — — — 434.361 — —
1 5 800~1000 50+ 10 MPPT 433.022 — —
2 5 800~1000 50+ 10 MPPT 432.299 0.48 Yes
Initial (R) 320.600
1 5 800~1000 50+ 10 MPPT 319.784 — —
2 5 800~1000 50+ 10 MPPT 319.210 0.43 Yes
Sample # 2 Test Date (YYYY-MM-DD) start/end.......... : 2023-05-09 / 2023-05-11
Test cycle Ii?rtaec?ig{gg Irradiar;ce term;)grgtire ResEe aI?Tﬁxe(g)d Pmax — Pmin) / | Stable
(KWh/m?) (W/m?) °C) load of cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 434.702 — —
1 5 800~1000 50+ 10 MPPT 434.598 — —
2 5 800~1000 50+ 10 MPPT 433.609 0.25 Yes
Initial (R) 323.222
1 5 800~1000 50+ 10 MPPT 322.372 — —
2 5 800~1000 50+ 10 MPPT 321.893 0.41 Yes
Sample # 3 Test Date (YYYY-MM-DD) start/end.......... : 2023-05-12 / 2023-05-15
Test cycle Ii?rtzfgirﬂgg e e terzﬂp?grtzjilire RESENTE aTT;;(g)d Pmax —Pmin) /| Stable
kwhmz) | (WM ) load | "¢ Vol | Paversse (%) |(Yes/No)
Initial — — — — 415.538 — —
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1 5 800~1000 50 £ 10 MPPT 414.655 — —

2 5 800~1000 50 £ 10 MPPT 413.091 0.59 Yes

3

4 — —
Sample # 4 Test Date (YYYY-MM-DD) start/end......... : 2023-05-12 / 2023-05-15
Test cycle Ii?rtaegir;}gg '”("\",f,j,i;’l;:e terrl\:lr(i):lrl;ltire Relzi:gve aTTﬁ);(g)d PS‘;"E; Pz:,‘/"g)’ Stable

(kwh/m2) (°C) of cycle ge (Yes/No)
Initial — — — — 415.801 — —

1 5 800~1000 50 £ 10 MPPT 414.200 — —

2 5 800~1000 50 £ 10 MPPT 412.631 0.77 Yes

3

4 — _

Supplementary information: N/A

] Other stabilization procedures

Sample #

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

Test method description:

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

front)

TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization (single-side
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Test Date [YYYY-MM-DD] .....ccccccevevvennne : |2023-05-11 for sample #1, 2 —
2023-05-15 for sample #3, 4
Pmax(lab) lower limit (W) ......ccccovvrennn. : | See table below: Pmax [W] — Min calc. —
- . . 1430.360 for sample #1, 2 —
Prax (Lab) lower limit (W) .....cooooiiiiin * | 405.908 for sample #3. 4
Voc(lab) upper limit (V) ...ccooveeveeiienienens : | See table below: Voc [V] Max. calc. —
Isc (lab) upper limit (A) ...ccooovvrirriirieen, : | See table below: Isc [A] Max. calc. —
TeSt MEthOd .....ooveeeeeeeeeeeeeee e X Simulator [] Natural sunlight —
Isc [A] Voc [V] Pmax [W]

S Imp [A] | Vmp [V] FF[%] | Result

# Meas. | Max. | Meas. | Max P P Meas. | Min. g

calc. calc calc.

1 13.940 |14.614 | 38.607 [ 39.631 | 13.200 | 32.750 | 432.299 (417.449| 80.33 P

2 13.929 | 14.614| 38.866 | 39.631 | 13.202 | 32.844 | 433.609 (417.449| 80.10 P
Average = 432.954 (430.360 — P

3 13.928 |14.471| 37.636 | 37.706 | 13.194 | 31.309 | 413.091 [393.730| 78.80 P

4 13.903 |14.471| 37.579 | 37.706 | 13.181 | 31.305 | 412.631 |393.730| 78.98 P
Average = 412.862 |405.908 — P

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

TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization (single-side P
rear)
Test Date [YYYY-MM-DDJ .......ccccevvennenne : |2023-05-11 —
Pmax(lab) lower limit (W) .......ccooeeevnneeen. . | See table below: Pmax [W] — Min calc. —
Prax(Lab) lower limit (W) ...cccovevrvrerenee, - —
Voc(lab) upper limit (V) ..ccocoeeveeeeiiiieees . | See table below: Voc [V] Max. calc. —
Isc (lab) upper limit (A) ...cccooveeviieeeie, .| See table below: Isc [A] Max. calc. —
Testmethod .........cccccvevevveceeeveeeseeeeeeees. | X Simulator [] Natural sunlight —
Isc [A] Voc [V] Pmax [W]
S Imp [A] | V FF[%] | Result
# Meas. | Max. | Meas. | Max. | MPIAI VPP V| veas. | Min. [%] esu
calc calc calc.
1 10.268 - 38.188 - 9.688 | 32.950 | 319.210 - 81.41 —
2 10.376 - 38.298 - 9.810 | 32.811 | 321.893 - 81.00 —
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Average — 320.552 - — —
Supplementary information: The limit values are calculated considering manufacturer’s tolerances t of
rated nameplate values and laboratory measurement uncertainties m.
TABLE 04: MQT 03 ini: Initial Insulation test P
Test Date [YYYY-MM-DD]...........: | 2023-06-03 —
Test Voltage applied [V] ..............; | 8000/1500 —
Size of module [m2]......................; | 1.998 —
Required Resistance [MQ)]...........: | 20.020 —
Sample # Measured Dielectric breakdown
MQ Yes (description) No Result
1 >2000 No dielectric breakdown X P
2 >2000 No dielectric breakdown X P
3 >2000 No dielectric breakdown X P
4 >2000 No dielectric breakdown X P
Supplementary information: the maximum measuring limit of the equipment is 2000 MQ.
TABLE 05: MQT 15 ini: Initial Wet leakage current test P
Test Date [YYYY-MM-DD].......cccoovevriiiiiiiinnndd 2023-06-03 —
Test Voltage applied [V].....ccoooeeeeieeen 1500 —
Solution temperature [°Cl.......ccovvvvvrvevrivvvinnnnnnnndd 23.1 for sample #1, 2 —
23.5 for sample #3, 4
Size of module [M2].......ooiiiiiii el 1.998 —
Sample # Required Resistance [MQ] Measured [MQ] Result
1 20.020 557.7 P
2 20.020 543.6 P
3 20.020 548.5 P
4 20.020 556.9 P
Supplementary information: Solution resistivity [Q-cm] 2823 for sample #1, 2, 2823 for sample #3, 4
TABLE 06: MQT 17 - Hail impact test P
Test Date [YYYY-MM-DD].......cccccvvunne :112023-06-08 —
Sample # 2 —
Report No.: 704062302116 www.tuvsud.com TUV SUD Certification and Testing (China) Co., Ltd.
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1 2 3 4 5 6
347 | 34.1 | 346 35.1 34.2 34.4
Ice ball size [mMM].......coocciiiveeeeeniin, : —
7 8 9 10 11 /
35.1 | 35.3 | 34.k7 | 34.2 35.4
1 2 3 4 5 6
20.7 | 20.1 | 19.6 20.5 19.7 19.8
Ice ball weight [g] .....cooovvvviireeeeeeiii, : —
7 8 9 10 11 /
20.8 | 20.1 | 195 20.1 20.0
1 2 3 4 5 6
273 | 26.4 | 275 26.1 26.8 27.2
Ice ball velocity [M/S]......ccooviiiiiiiienens : —
7 8 9 10 11 /
26.2 | 27.7 | 27.2 27.3 26.4
Number of impact locations .................. (111 —
Supplementary information: (impact location descriptions)
| 4 Mounting points ‘
8 I 9 and10
11
v ¥
- 1 N ]
| I __m |
| E | . -
I [ I
| — 1 N |
B — _—
1 N ¥ —
8 &N R | I
I N -
I D D DN N S
1 N & R N |
L 1 1 B |
1 ¥ T ¥ W]
1 N 1 ® N
- | —
I I
[ I .
.I j'l
/.f ;." T 1
v/ f
Jand 4 2
Test Date [YYYY-MM-DD].......cccccvvennnne :12023-06-08 —
Sample # 4 —
1 2 3 4 5 6
Ice ball size [mM] ..o : —
34.4 | 35.1 | 345 34.7 34.8 34.6
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7 8 9 10 11 /
35.0 | 35.1 | 344 | 348 34.5
1 2 3 4 5 6
19.6 | 20.6 | 19.6 | 20.0 20.1 19.7
Ice ball weight [g] ....ccovvveeeiiiiiieiiieeee : —
7 8 9 10 11 /
20.7 | 20.7 | 19.6 | 20.2 19.7
1 2 3 4 5 6
268 | 26.2 | 270 | 271 26.9 27.0
Ice ball velocity [M/S].....ccccovveeeeiiiiiinen, : —
7 8 9 10 11 /
26.8 | 26.7 | 265 | 27.1 26.9
Number of impact locations .................. 111 —
Supplementary information: (impact location descriptions)
| 4 Mounting points ‘
9 and10
r
- 1 B ]
| I __m |
| E | . -
I [ I
| — | N |
I . — -
— 1 N ¥ ]
8 &N R | I
[ N -
I DN N D BN S
1 ®u R BN |
1 1 1 1 B |
1 N 1T ¥ W]
& =N 1 K N |
. I —
I I
|II j'l
. /
/ | T !
/ !
Jand 4 2
TABLE 07: MQT 01 - Visual inspection after hail impact test P
Test Date [YYYY-MM-DD].......cccocvrvrrnnnnnsd 2023-06-08 —
Sample No. Nature and position of initial findings — comments or attach —
photos
2 No major visual defects found P
4 No major visual defects found

Report No.: 704062302116
Rev.: 01
Date: 2023-06-09

Page 12 of 17

www.tuvsud.com

TOV®

Shanghai Branch

SMN

No. 151 Heng Tong Road,

Shanghai 200070, P. R. China

Telephone: +86 21 6141-0100

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


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

Doc No.: ITC-TTW0902.02E - Rev. 12

Technical Report

&

Product Service
Supplementary information: N/A
TABLE 08: MQT 03 - Insulation test after hail impact test P
Test Date [YYYY-MM-DD]...........: | 2023-06-08 —
Test Voltage applied [V] ..............: | 8000/1500 —
Size of module [m2]....................... | 1.998 —
Required Resistance [MQ)]...........:| 20.020 —
Sample # Measured Dielectric breakdown
MQ Yes (description) No Resul

1 >2000 No dielectric breakdown X P

2 >2000 No dielectric breakdown X P

3 >2000 No dielectric breakdown X P

4 >2000 No dielectric breakdown X P
Supplementary information: the maximum measuring limit of the equipment is 2000 MQ.
TABLE 09: MQT 15 - Wet leakage current test after hail impact test P
Test Date [YYYY-MM-DDJ ......ccccceevviieeeiiiienenndd 2023-06-08 —
Test Voltage applied [V]....cccoovieeeiniiiieiiieed 1500 —
Solution temperature [°Cl.......cccoovvveriniieenennnnd 22.8 for sample #1, 2 —

22.9 for sample #3, 4

Size of module [M2].......ccovviieii el 1.998 —
Sample # Required Resistance [MQ] Measured [MQ] Result

1 20.020 537.2 P

2 20.020 549.5 P

3 20.020 544.7 P

4 20.020 554.3 P
Supplementary information: Solution resistivity [Q-cm] 2762 for sample #1, 2, 2883 for sample #3, 4
TABLE 10.1: MQT 06.1 - Final Performance at STC (single-side front) P
Test Date [YYYY-MM-DD]..................... [2023-06-08 —
Test method.......c.ccooveeveeeeeeeeeee X Simulator [] Natural sunlight —
Report No.: 704062302116 www.tuvsud.com TUV SUD Certification and Testing (China) Co., Ltd.
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Sample Pmax [W] Power Result
#p Isc [A] [ Voc [V] | Imp [A] |Vmp [V]| Pmax [W] | FF [%] (Lab Degradation
_GateNo.1) [%0]
1 13.930 | 38.577 | 13.214 | 32.421 | 428.411 | 79.72 432.299 -0.16 P
2 13.921 | 38.824 | 13.122 | 32.599 | 427.764 | 79.15 433.609 -1.35 P
13.926 | 37.593 | 13.161 | 31.018 | 408.228 | 77.98 413.091 -0.31 P
4 13.905 | 37.570 | 13.188 | 30.978 | 408.538 | 78.20 412.631 -0.99 P
Supplementary information: The IV curves didn’t show any additional kinks or other unusual
characteristics as compared to the initial IV curve.
TABLE 10.1: MQT 06.1 - Final Performance at STC (single-side rear) P
Test Date [YYYY-MM-DD]...................... | 2023-06-08 —
Test method.......cccocveeveeeveeeiveeeenes | X Simulator [] Natural sunlight —
Sample Pmax [W] Power Result
#p Isc [A] [ Voc [V] | Imp [A] |Vmp [V]| Pmax [W] [ FF [%] (Lab Degradation
_GateNo.1) [%0]
1 10.255 | 38.166 | 9.623 | 32.726 | 314.922 | 80.46 319.210 -0.19 P
2 10.384 | 38.266 | 9.773 | 32.514 | 317.759 | 79.97 321.893 -1.28 P
Supplementary information: The IV curves didn’t show any additional kinks or other unusual
characteristics as compared to the initial IV curve.
TABLE 13.7: MQT 18.2 - Bypass diode functionality test P
Test Date [YYYY-MM-DD]..........ccccecveeuennnns [ 2023-06-08 —
[ ] Method A —
Ambient temperature [°C] ......coooevveevviinennennd —
Current flow applied [A] .ccoveveviciieee e —
Sample # VEM VFMrated VEM = (N x VFMrated) + 10 % Result
[]Yes ] No —
Supplementary information:
X] Method B —
IV curve after shading Result
Diode 1 Turn on P
Diode 2 Turn on P
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Diode 3 |Turnon P
Supplementary information: performed on sample 1, 2, 3, 4.
3.2 Points of Non-Compliance according to the test specification
e None

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.
1 Annual (12 month)
O 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: List of measurement equipment

&

Product Service

No. Test Item Main testing Equipment Calibrate until
1 Visual inspection llluminance Meter 2023-08-25
SB08125
Reference cell
2 Performance at STC SB08100 2023-02-24
Performance at STC Pulsed Solar Simulator
3 Bypass diode functionality test SB18003 2023-08-22
. Electrical Safety Compliance
4 Wet Itlarlxsklgagocnu:?:;t test Analyzer 2023-04-27
g SB23003
Conductance meter
5 Wet leakage current test SB16001 2023-10-10
. Hail tester
6 Hail test SB08076 2023-08-08
I level C steady state simulator
7 Stabilization SB17012 2023-11-04

All equipment used for tests having a significant effect on the accuracy or validity of the result
of the test is calibrated before being put into service.

Appendix 2: Statement of the estimated uncertainty of the test results

The measurement uncertainty is U(Pmax)=2.24%, U(Voc)=1.10%, U(Isc)=1.84% (K=2).

7. Summary

“The test specifications are met”
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