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Test item description.........ccccceee... :
Trade Mark ......cccoooeeiiiineeiiieeee :

Manufacturer .......ccooeveveeeiiiiieeeeeennn. :

Model/Type reference...........c......... :

RatingsS ....ooeveiiiiiee e :

Photovoltaic (PV) Module(s)

ZNSHINE

ZNShine PV-tech Co., Ltd.

No.1, South Zhenxing Road, Industrial Zone, Zhixi Town, Jintan
District, Changzhou City, Jiangsu Province, China

See page 15~52 of this report
See page 15~52 of this report

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

X |TUV SUD Branch:

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

Testing location/address........cccccceee.n.

seeeeeet |NO. 151 Heng Tong Road, Shanghai 200070, P. R. China

X |Associated Testing Laboratory:

Yangzhou Opto-Electrical Products Testing Institute

Testing location/address.........ccccceee.n.

weeeeeer . |NO. 10 West Kaifa Road, Yangzhou, 225009 Jiangsu, P. R.

China

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

N N
ceeeeeee s | Yuezhong Shi QMV@%F%

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

oo’ | RONgWei Jing T.._(%m

[] |Testing procedure: TMP/CTF Stage 1:

Testing location/address...........cccuue.e.

Tested by (hame + signature)...............

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

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

Testing location/address........cccccceec....

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

Witnessed by (hname + signature)........

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

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

Testing location/address........ccccceee.n.

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

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

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

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

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

attachment number / number of pages

Installation manual

Attachment No.1 / Znshine Installation
Instruction for double glass solar

module
Drawings mechanical N/A
Circuit diagram N/A
Photographs 28 pages

Component datasheets / certificates

Refer to TUV SUD Application form

Others:

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, 15 pages

List of test equipment used

Annex 4, N/A pages

Summary of testing:

Tests performed (name of test and test clause):

Based on 704061908304-06A2, modifications are
as below:

For module type

50) ZXM8-TPLD132-xxx/M, xxx= 630 to 670 in
steps of 5

50’) ZXM8-THLD132-xxx/M, xxx= 630 to 670 in
steps of 5

51) ZXM8-TPLD120-xxx/M, xxx= 575 to 610 in
steps of 5

51’) ZXM8-THLD120-xxx/M, xxx= 575 to 610 in
steps of 5

52) ZXM8-TPLD110-xxx/M, xxx= 525 to 560 in
steps of 5

52’) ZXM8-THLD110-xxx/M, xxx= 525 to 560 in
steps of 5

53) ZXM8-TPLD100-xxx/M, xxx= 480 to 510 in
steps of 5

53’) ZXM8-THLD100-xxx/M, xxx= 480 to 510 in
steps of 5

54) ZXM8-TPLD90-xxx/M, xxx= 430 to 455 in steps
of 5

54’) ZXM8-THLD90-xxx/M, xxx= 430 to 455 in
steps of 5

55) ZXM8-TPLD80-xxx/M, xxx= 385 to 405 in steps
of 5

55’) ZXM8-THLD80-xxx/M, xxx= 385 to 405 in
steps of 5

xxx is standing for rated output power at STC

Testing location:

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

TRF No. IEC61215D_SE




Page 4 of 125

Report No. 704061908304-07 part 1 of 2

below changes are found:

1. Added new material combinations: Cell
type: ZXM8HD-12+ Encapsulation
material: CybrightT11/Cybright W11 +
Rear cover: glass+ Fluxing agent; SF105

Below tests were conducted on representative
model ZXM8-TPLD132-650/M according to retest
guideline 4.2.3 of IEC TS 62915 Edition 1.0 are
required:

MQT 01 Visual inspection

MQT 03 Insulation test

MQT 06.1 Performance at STC

MQT 15 Wet leakage current

MQT 19.1 Initial Stabilization

MQT 09 Hot-spot endurance test

MQT 11 Thermal cycling test 200 cycles

ZXM8-TPLD132-630/M & ZXM8-TPLD132-670/M
was selected as the representative models for
qualification of higher end & lower end power class

For module type

56) ZXM7-UPLDD156-xxx/N, xxx= 585 to 630 in
steps of 5

56’) ZXM7-UHLDD156-xxx/N, xxx= 585 to 630 in
steps of 5

57) ZXM7-UPLDD144-xxx/N, xxx= 540 to 580 in
steps of 5

57’) ZXM7-UHLDD144-xxx/N, xxx= 540 to 580 in
steps of 5

58) ZXM7-UPLDD132-xxx/N, xxx= 495 to 530 in
steps of 5

58’) ZXM7-UHLDD132-xxx/N, xxx= 495 to 530 in
steps of 5

59) ZXM7-UPLDD120-xxx/N, xxx= 450 to 485 in
steps of 5

59’) ZXM7-UHLDD120-xxx/N, xxx= 450 to 485 in
steps of 5

60) ZXM7-UPLDD108-xxx/N, xxx= 405 to 435 in
steps of 5

60’) ZXM7-UHLDD108-xxx/N, xxx= 405 to 435 in
steps of 5

below changes are found:

1. Added cell type:
manufactured by ZNSHINE PV-TECH Co., Ltd.
Type: ZXM7HD-16(N)

N type, 16 busbars

Cell dimensions: 182 x 91 (mm)
Thickness: 130+13 (um)

Cell area: 165.34 (cm?)

2. Added new front and rear cover type:
manufactured by Zhejiang Ninghai Kibing New
Energy Management Co., Ltd
Thickness: 1.6+10% mm

TRF No. IEC61215D_SE
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3. Added new encapsulation material:
manufactured by Jiangsu Lushan Photovoltaic
Technology Co., Ltd.

Type: S102 (superstrate side), material EPE,
Thickness: 0.5 or 0.6£20% mm

Type: EV1050G2 (substrate side), material EVA,
Thickness: 0.5 or 0.6£20% mm

4. Added new cell and string interconnector
type:
manufactured by Suzhou YourBest New-Type
Materials Co., Ltd.

string interconnector: 0.35+1x6+2 mm
cell interconnector: ¢©0.23+10% mm
5. Added new fixing tape type:

manufactured by Shanghai Hyperion Adhesive
Material Co., Ltd.

Type: 9966
6. Added new adhesive type:

manufactured by Shanghai Hyperion Adhesive
Material Co., Ltd.

Type: HB9952
7. Added new potting type:

manufactured by Shanghai Hyperion Adhesive
Material Co., Ltd.

Type: HB9958

Below tests were conducted on representative
model ZXM7-UPLDD156-615/N according to retest
guideline 4.2.1 & 42.2&4.23&4.24&4.25&
4.2.6 & 4.2.15 of IEC TS 62915 Edition 1.0 are
required:

MQT 01 Visual inspection

MQT 03 Insulation test

MQT 06.1 Performance at STC

MQT 15 Wet leakage current

MQT 19.1 Initial Stabilization

MQT 09 Hot-spot endurance test

MQT 10 UV preconditioning test

MQT 11 Thermal cycling test 50/200 cycles
MQT 12 Humidity-freeze test

MQT 14.1 Retention of junction box on mounting
surface

MQT 13 Damp heat test 1000h

MQT 16 Static mechanical load test

MQT 17 Hail impact test

ZXM7-UPLDD156-585/N & ZXM7-UPLDD156-
630/N was selected as the representative models
for qualification of higher end & lower end power
class

TRF No. IEC61215D_SE




Page 6 of 125

Report No. 704061908304-07 part 1 of 2

For module type

61) ZXM7-UPLD156-xxx/N, xxx= 585 to 630 in
steps of 5

61’) ZXM7-UHLD156-xxx/N, xxx= 585 to 630 in
steps of 5

62) ZXM7-UPLD144-xxx/N, xxx= 540 to 580 in
steps of 5

62’) ZXM7-UHLD144-xxx/N, xxx= 540 to 580 in
steps of 5

63) ZXM7-UPLD132-xxx/N, xxx= 495 to 530 in
steps of 5

63’) ZXM7-UHLD132-xxx/N, xxx= 495 to 530 in
steps of 5

64) ZXM7-UPLD120-xxx/N, xxx= 450 to 485 in
steps of 5

64’) ZXM7-UHLD120-xxx/N, xxx= 450 to 485 in
steps of 5

65) ZXM7-UPLD108-xxx/N, xxx= 405 to 435 in
steps of 5

65) ZXM7-UHLD108-xxx/N, xxx= 405 to 435 in
steps of 5

below changes are found:

1. Added new encapsulation material:
manufactured by Jiangsu Lushan Photovoltaic
Technology Co., Ltd.

Type: S102 (superstrate side), material EPE,
Thickness: 0.5 or 0.6£20% mm

Type: EV1050G5 (substrate side), material EVA,
Thickness: 0.5 or 0.6£20% mm

Below tests were conducted on representative
model ZXM7-UPLD156-615/N according to retest
guideline 4.2.2 of IEC TS 62915 Edition 1.0 are
required:

MQT 01 Visual inspection

MQT 03 Insulation test

MQT 06.1 Performance at STC

MQT 15 Wet leakage current

MQT 19.1 Initial Stabilization

MQT 09 Hot-spot endurance test

MQT 10 UV preconditioning test

MQT 11 Thermal cycling test 50 cycles
MQT 12 Humidity-freeze test

MQT 13 Damp heat test 1000h

ZXM7-UPLD156-585/N & ZXM7-UPLD156-630/N
was selected as the representative models for
gualification of higher end & lower end power class

56) ZXM7-EPLDD156-xxx/N, xxx= 585 to 630 in
steps of 5
56’) ZXM7-EHLDD156-xxx/N, xxx= 585 to 630 in
steps of 5

TRF No. IEC61215D_SE
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57) ZXM7-EPLDD144-xxx/N, xxx= 540 to 580 in
steps of 5
57") ZXM7-EHLDD144-xxx/N, xxx= 540 to 580 in
steps of 5
58) ZXM7-EPLDD132-xxx/N, xxx= 495 to 530 in
steps of 5
58’) ZXM7-EHLDD132-xxx/N, xxx= 495 to 530 in
steps of 5
59) ZXM7-EPLDD120-xxx/N, xxx= 450 to 485 in
steps of 5
59’) ZXM7-EHLDD2120-xxx/N, xxx= 450 to 485 in
steps of 5
60) ZXM7-EPLDD108-xxx/N, xxx= 405 to 435 in
steps of 5
60’) ZXM7-EHLDD2108-xxx/N, xxx= 405 to 435 in
steps of 5
below changes are found:

1. Added cell type:
manufactured by ZNSHINE PV-TECH Co., Ltd.
Type: ZXM7HD-11(N)
N type, 11 busbars
Cell dimensions: 182 x 91 (mm)
Thickness: 130+13 (um)
Cell area: 165.34 (cm?)

ZXM8-EPLDD132-630/M & ZXM8-EPLDD132-
670/M was selected as the representative models
for qualification of higher end & lower end power
class

56) ZXM7-SPLDD156-xxx/N, xxx= 585 to 630 in
steps of 5
56’) ZXM7-SHLDD156-xxx/N, xxx= 585 to 630 in
steps of 5
57) ZXM7-SPLDD144-xxx/N, xxx= 540 to 580 in
steps of 5
57’) ZXM7-SHLDD144-xxx/N, xxx= 540 to 580 in
steps of 5
58) ZXM7-SPLDD132-xxx/N, xxx= 495 to 530 in
steps of 5
58’) ZXM7-SHLDD132-xxx/N, xxx= 495 to 530 in
steps of 5
59) ZXM7-SPLDD120-xxx/N, xxx= 450 to 485 in
steps of 5
59’) ZXM7-SHLDD120-xxx/N, xxx= 450 to 485 in
steps of 5
60) ZXM7-SPLDD108-xxx/N, xxx= 405 to 435 in
steps of 5
60’) ZXM7-SHLDD2108-xxx/N, xxx= 405 to 435 in
steps of 5
below changes are found:

1. Added cell type:
manufactured by ZNSHINE PV-TECH Co., Ltd.
Type: ZXM7HD-10(N)
N type, 10 busbars
Cell dimensions: 182 x 91 (mm)
Thickness: 130+13 (um)
Cell area: 165.34 (cm?)

TRF No. IEC61215D_SE
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ZXM8-SPLDD132-630/M & ZXM8-SPLDD132-
670/M was selected as the representative models
for qualification of higher end & lower end power
class

For module type
61) ZXM7-EPLD156-xxx/N, xxx= 585 to 630 in
steps of 5
61’) ZXM7-EHLD156-xxx/N, xxx= 585 to 630 in
steps of 5
62) ZXM7-EPLD144-xxx/N, xxx= 540 to 580 in
steps of 5
62’) ZXM7-EHLD144-xxx/N, xxx= 540 to 580 in
steps of 5
63) ZXM7-EPLD132-xxx/N, xxx= 495 to 530 in
steps of 5
63’) ZXM7-EHLD132-xxx/N, xxx= 495 to 530 in
steps of 5
64) ZXM7-EPLD120-xxx/N, xxx= 450 to 485 in
steps of 5
64’) ZXM7-EHLD120-xxx/N, xxx= 450 to 485 in
steps of 5
65) ZXM7-EPLD108-xxx/N, xxx= 405 to 435 in
steps of 5
65) ZXM7-EHLD108-xxx/N, xxx= 405 to 435 in
steps of 5
below changes are found:

1. Added cell type:
manufactured by ZNSHINE PV-TECH Co., Ltd.
Type: ZXM7HD-11(N)
N type, 11 busbars
Cell dimensions: 182 x 91 (mm)
Thickness: 130+13 (um)
Cell area: 165.34 (cm?)

ZXM8-EPLD132-630/M & ZXM8-EPLD132-670/M
was selected as the representative models for
qualification of higher end & lower end power class

For module type

61) ZXM7-SPLD156-xxx/N, xxx= 585 to 630 in
steps of 5

61’) ZXM7-SHLD156-xxx/N, xxx= 585 to 630 in
steps of 5

62) ZXM7-SPLD144-xxx/N, xxx= 540 to 580 in
steps of 5

62’) ZXM7-SHLD144-xxx/N, xxx= 540 to 580 in
steps of 5

63) ZXM7-SPLD132-xxx/N, xxx= 495 to 530 in
steps of 5

63’) ZXM7-SHLD132-xxx/N, xxx= 495 to 530 in
steps of 5

64) ZXM7-SPLD120-xxx/N, xxx= 450 to 485 in
steps of 5

64’) ZXM7-SHLD120-xxx/N, xxx= 450 to 485 in
steps of 5

TRF No. IEC61215D_SE
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65) ZXM7-SPLD108-xxx/N, xxx= 405 to 435 in
steps of 5
65) ZXM7-SHLD108-xxx/N, xxx= 405 to 435 in
steps of 5
below changes are found:
1. Added cell type:
manufactured by ZNSHINE PV-TECH Co., Ltd.
Type: ZXM7HD-10(N)
N type, 10 busbars
Cell dimensions: 182 x 91 (mm)
Thickness: 13013 (um)
Cell area: 165.34 (cm?)

ZXM8-SPLD132-630/M & ZXM8-SPLD132-670/M
was selected as the representative models for
qualification of higher end & lower end power class

Added alternative electrical termination below:
J-box: Z8-abcd

Cable: 62930 IEC 131 1x4.0mm2, H1Z7272-K 1 x
4.0mm?2

Connector: Z4S-abcde

Test on component level in TUV SUD report
70.407.21.463.01-00.

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

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

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

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

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

TRF No. IEC61215D_SE
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by TUV SUD Product Service GmbH that own these marks.

\n INSHINESOLAR

\n INSHINESOLAR

Model Type ZXMB-TPLD132-670/'M
Maximum Power(Pmax) HTOW (£3%)
Maximum Power Voltage{ Vmp) 3RV

Maximum Power Current(Imp) 17.54A

Open Circuit Voltage(Voc) 46.0V(+3%)

Short Circuit Current (Isc) 18.62A(+3%)
Maximum System Voltage 1500V

Maximum Series Fuse 30A

Cell Technology Si Mono

Safety Class Class 11

Standard Test Condition(E=1000W/ o7, Te=25 C, AM1.5)

For field connections,use minimum No.12 AWG copper
wires insulated for a minimum 90C

Hazardous electricity can

shock burn, or cause death.

Do not touch terminals.

La tension électrique dangereuse
peut causer un choc

électingue, des brilures ou la
mort. Ne pas toucher les

bornes.

Made in China

o € &

Model Type ZXMB-TPLD132-650/M
Maximum Power{Pmax) BS0W (£3%)
Maximum Power Voltage(Vmp) 374V

Maximum Power Current(Imp) 17.38A

Open Circuit Voltage{ Voc) 45.2V(+3%)

Short Circuit Current (Isc) 18.42A(+3%)
Maximum System Voltage 1500V

Maximum Series Fuse 304

Cell Technology Si Maono

Safety Class Class 11

Standard Test Condition(E=1000W/ 1, Te=25 C, AML.5)

For field connections, use minimum No.12 AWG copper
wires insulated for a minimum 90C

Hazardous electricity can

shock burmn, or cause death.

Do not touch terminals.

La tension élecirique dangereuse
peut causer un choc

électnigue, des brilures ou la
mort. Ne pas toucher les

bornes.

Made in China

o] € &

Weight/Dimension 38.5kg/2384mm> 1 303mm*35mm

Website:  www.znshinesolar.com

n  INSHINESOLAR

Model Type ZXME-TPLD132-630/M
Maximum Power{Pmax) B30W (£3%)
Maximum Power Voltage(Vmp} 366V

Maximum Power Current(Imp) 17.22A4

Open Circuit Voltage(Voc) 44.4V(43%)

Short Circuit Current (Isc) 18.22A(£3%)
Maximum System Voltage 1500V

Maximum Series Fuse 30A

Cell Technology Si Mono

Safety Class Class 1T

Standard Test Condition(E=1000W/ o, Te=25 C, AML.5)
For field connections,use minimum No.12 AWG copper
wires insulated for a minimum 90C

Hazardous electricity can
shock burn, or cause death.
Do not touch terminals.

La tension &

peut causer un choc
électrique, des brillures ou la
mort. Ne pas toucher les
bornes.

Made in China

o] € &

Weight/Dimension 38.5kg/2384mm>1303mm=35mm | Website: www.znshinesolar.com
Harardous electricity can
Model T ZXM7-UPLD156-630/N
© e ype g shock bumn, or cause death.
Maximum Power(Pmax) 630W (+3%) Do not touch terminals.
Pawer Voltage Vinp) 464V La tension électrique dangereuse
. peut causer un choc
Maximum Power Current(Imp) 13.58A électrique, des brilures ou la
Open Circuit Voltage(Voc) 56.0V(+3%) mort. Ne pas toucher les
bornes.
Short Circuit Current (Isc) 14.37A(+3%) :
System Voltage 1500V Made in Chana
Maximum Series Fuse 25A E
Cell Technology 51 Mono —
Safety Class Class 1T

Standard Test Condition{E=1000W/ o, Te=25 C, AM1.5)
For field connections,use minimum No.12 AWG copper

wires insulated for a minimum 90C

‘Weight/Dimension 38.5kg/2384mm> 1303mm=3 Smm

Website: www.znshinesolar.com

Weight/Dimension 34kg2438mm=1133mm=35mm

Website:  www.enshinesolar.com

fn INSHINESOLAR

I INSHINESOLAR

Model Type ZXMT7-UPLD156-615/N
Maximum Power(Pmax) HI5W (+3%)
Maximum Power Voltage(Vmp) 458V

Maximum Power Current(Imp) 13.43A

Open Circuit Voltage(Voc) 55 4V(£3%)

Short Circuit Current (Isc) 14.19A(+3%)
Maximum System Voltage 1300V

Maximum Series Fuse 25A

Cell Technology 81 Mono

Safety Class Class T

Standard Test Condition{E=1000W/ o', Te=25 C, AML.5)
For field connections,use minimum No.12 AWG copper

wires insulated for a minimum 90C

Hazardous electricity can
shock burn, or cause death.
Do not touch terminals.

La tension & i

peut causer un choe
électrique, des brilures ou la
mort. Ne pas toucher les
bornes.

Made in China

o] € &

Model Type ZXMT-UPLDI56-585/N

Maximum Power(Pmax) S8SW (+3%)
Power Voltage(Vmp) 44.6V

Maximum Power Current(lmp) 13.124

Open Circuit Voltage(Voc) 54.2V(+3%)

Short Crrcuit Current (Isc) 13.83A(+£3%)
System Voliage 1500V

Maximum Series Fuse 25A

Cell Technology Si Mono

Safety Class Class 1

Standard Test Condition{E=1000W/ o', Te=25 C, AM1.5)
For field connections,use minimum No.12 AWG copper

wires insulated for a minimum 90C

Hazardous electricity can
shockbum, or cause death.

Do not touch terminals.

La tension électnque dangereuse
peut causer un choc

Electrique, des brillures ou la

mort. Ne pas toucher les i
Made in China

o] € &

Weight/Dimension 34kg/2438mm= 1133mm=35mm

Website:  www.znshinesolar.com

Weight/Dimension 34kg/2438mm=1133mm=35mm

Website: www.znshinesolarcom

TRF No. IEC61215D_SE
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¥y INSHINESOLAR

Model Type
Maximum Power(Pmax)
Maximum Power Voltage(Vmp)
Maximum Power Current(lmp)
Open Circuit Voltage{ Voc)
Short Circuit Current (Isc)
Maximum System Voltage
Maximum Series Fuse

Cell Technology

Safety Class

ZXM7-EPLD156-585/N

©y INSHINESOLAR

Hazardous electricity can

Hazandous elcctricity can

shock.bum, or cause death.

SESW (13%) Do not touch terminals.
447V La tension électrique dangereuse
peut causer un choc
13004 électrique, des brilures ou la
54.1V(£3%) mort. Ne pas toucher les
bornes.
1381A(+3%)
1500V Made in China
25A E
Si Mono.
Class I

Maodel Type ZXMT-EPLD156-630/N
Maximum Power(Pmax) SI0W (£3%)
Maximum Power Voltage(Vmp) 46,5V

Maximum Power Current{lmp) 13.554

Open Circuit Voltage( Voc)
Short Circuit Current {lsc)

55.9V(+3%)
14.35A0+£3%)

Maximum Sysiem Voliage 1500V
Maximum Series Fuse 154
Cell Technology Si Mono
Safety Class Class Il

shock.burn, or causc death.

Do not touch terminals.

La tension électrique dangercuse
peut causer un choc

électrique, des brilures ou la

mort. Ne pas toucher les i
Made in China

o] € &

Standard Test Condition{ E=1000W/ o Te=25 T, AM1.5)
For field connections.use minimum No.12 AWG copper
wires insulated for a minimum 90C

Standard Test Condition{ E=1000W/ ', Te=25 C , AML.5)
For ficld conncctions,use minimum No.12 AWG copper
wires insulated for a minimum 90C

Weight/Dimension

34kg/2438mm= 1 133mm=35mm

Website:

www.znshinesolar com

Weight/Dimension 34kg2438mm 11 33mm=35mm

Websgite: www.znshinesolar.com

Uiy INSHINESOLAR

©ly INSHINESOLAR

Model Type
Maximum Power{Pmax)
Maximum Power Voltage(Vmp)
Maximum Power Current(Imp)
Open Circuit Voltage( Voc)
Short Circuit Current (Isc)
Maximum System Voliage
Maximum Series Fuse

Cell Technology

Safety Class

Hazardous clectricity can

Hazanlous clectricity can

ZXM7-5PLDI56-585/N shock burn, or cause death.
SESW (£3%) Do not touch terminals
447V La tension électrique dangereuse
peut causer un choc
13.09A

&lcctrique, des brillures ou la

A

S4.1V{£3%) maort. Ne pas toucher les

13.81A(3%) pomes

1500V Made in China

25 E
oo (0] CE X
Class Il

Model Type FXMT-SPLDIS6-630N
Maximum Power{Pmax) BI0W (+3%)
Maximum Power Voltage( Vmp) 465V

Maximum Power Currcnt(lmp) 13554

Open Circuit Voltage{ Voc) S5.9V(£3%)

Short Circuit Curreat (Isc) 1435A0£3%)
Maximum System Voltage 1500V
Maximum Series Fuse 25A

Cell Technalogy Si Mono
Safety Class Class I1

shock burn, or cause death.

Do not touch terminals.

La tension électrique dangereuse
peut causer un chac

électrique, des brilures ou la

mort. Ne pas toucher les i
Made in China

o] € &

Standard Test Condition{E=1000W/ =, Te=25 C, AM1 .5)
Faor ficld conncctions usc minimum No.12 AWG copper
wires insulated for a minimum $0C

Standard Test Condition{ E=1000W/ | Te=25C , AM1.5)
For ficld conncetions.use minimum No.12 AWG copper
wires insulated for a minimum 90C

(E=1000W/ n' Te=25C, AML.5)

For field connections,use minimum No.12

AWG copper wires insulated for a minimum %0 C

Shart Circuit Current (Tsc)

14 16A(+3%)

Weight Dimension S4kg/2438mm | 133mme3smm | Website:  wyrw.znshincsolar.com Weight/ Dimension 34kg/2438mm* 1133mm=<35mm | Website:  www.znshinesolar.com
Model Type ZXMT-UPLDDI156-615/N | Maximum System Vollage 1500V Hazardous clectricity can
5 ZNSHINESOLAR Maximum Power({Pmax) 615W (£3%) ) ) shock burn, or cause death.
Maximum Power Voltage(Vmp) 459V Maximum Series Fuse 30A Do not _l.ou:_h l:rr_nimls.
. o Maximum Power Current(Imp) 13.4A Cell Technology SiMono | Lo tension électrique
Standard Test Condition P hoe
. Tolta P . dangereuse peut causer un choc
Open Circuil Voltage( Voc) 55.3Vi(E3%) Safety Class Class I s "

Weight/Dimension

34kg/2438mm= 1 133mm=35mm

Website: www.znshi !

com

o] C€

électrigue, des brillures ou la mort.
Me pas toucher les bornes. ig j
Made in China

W INSHINESOLAR

Model Type
Maximum Power|{Pmax)
Maximum Power Voltage(Vmp)

Standard Test Condition
(E=1000W/ m' Te=25C, AML.5)
For field connections,use minimum No.12

AWG copper wires insulated for a minimum %0 C

Maximum Power Current{Imp}
Open Circuit Voltage( Voc)
Short Circuit Current (Is¢)

ZXMT7-UPLDDI 56-585/N Maximum System Voltage 1500V Hazardous electricity can
SESW(+3%) . . shock bumn, or cause death.
44TV Maximum Series Fuse 30A Do not touch terminals.

13.094 Cell Technology Si Mono Ld;'lnl:nswn électrique .
. sereuse peut causer un choe
54.1V(+£3%) Safety Class Class 11 ¥ ”

13.86A(x3%)

Weight/Dimension

34kg/2438mm=1133mm=35mm

o] C€

Electrigue, des brillures ou la mort.
Ne pas toucher les bornes. ié j
Made in China

(E=1000W/ o Te=25C, AM1.5)
For field connections,use minimum No.12

AWG copper wires insulated for a minimum %0 C

Short Circuit Current (Isc)

14.31A(23%)

Website: www.znshinesolar.com —
Model Type ZXM7-UPLDD156-630/N | Maximum Sysiem Voltage 1500V Hazardous electricity can
5 ZNSHINESOLAR Maximum Power{Pmax) 630W (£3%) . ) shock burn, or cause death.
Maximum Power Voltage(Vmp) 46.5V Maximum Series Fuse 304 Do not .wu:.h terminals.
' - Maximum Power Current(Imp) 13,554 Cell Technology Si Mone | L tension électrique
Standard Test Condition ey . i dangereuse peut causer un choe
Open Circuit Voltage{Voc) 55.9V(E3%) Safety Class Class It aereie e

Weight/Dimension

34kg/2438mm=1133mm=35mm

o Ce

électrique, des brilures ou la mort.
Me pas toucher les bornes. ig t
Made in China

For ficld conmections, use minimum Mo.12

AWG copper wires insulated for a minimum 90 C

Website: www.znshinesolar.com —
Model Type ZXMT-EPLDDI56-585N Maximum System Voltage 1500V Hazardous clectricity can
H ZNSHINE 50 LﬂlR Maximum Powen|Prmax) SEIW(=3%) . . R shock. burm, or cause death.
Maximum Power Voltage( Vinp) 450V Masimum Series Fuse 3na Do not touch terminals.
- Maximum Power Current(Imp) 13.014 Cell Technology Si Mono La tension électrique
Standard Test Condition Open Circuit Voltage(Voe) S4.1V(£3%) Safer €1 Claseqy | dEEereuse peut causer un chos
(E=1000W/ i Te=25 C, AML3) Short Circuit Current (Isch 13.75A(:3%) afety Class s électrique, des brilures ou la

Weight/Dimension

34k 243 8mm= 113 3mm =3 5mm

Website: www.znshinesolar.com

o] Ce€

maort.
Me pas toucher les bormes. jﬁ

Made in China
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Model Type ZXMT-EPLDD1 56-630N Maximum System Voltage 1500V Hazardous electricity can
. ZNSH| NE SOL qu Maximum Powes( Pmax) BIOW(EI%) X . R shock.burn, or cause death.
Maximum Power Voltage( Vimp) A68V Maximum Series Fuse 30a Do not touch terminals.
e Maximum Power Current( Imp) 13.47A Cell Technology - La tension électrigue
Standard Test Condition Open Circuit Voltage(Voc) 53 SVELI) . oy Si Wm t_iangc.rcusc peut causer un chioe
(E=1000W/ 0 Te=25 C, AM1.5) Short Circuit Current (Isc) 14.29A(£3%) Safety Class ClassIl [ électrique, des brillures ou la mert.
For field ctioms, use mini MNo.12 Me pas toucher les bormes.
or ficld connections,use minimum Ne. 12 Weight/Dimension 34kg/2438mmn > 113 3mum =3 Smm E:
AWG copper wires insulated for a minimum 90 C Website: www znshinesolar.com e Made in China
Model Type ZXMT-SPLDD156-385/N Maximun System Voltage 1500V Hazardous clectricity can
. ZNSHl NE SOL qu Maximum Powen{Pmax) SEIW(£3%) . o B shock burn, or cause death.
Maximum Power Voltage{ Vmp) 450V Maximum Series Fuse 04 Do not touch terminals.
- Maximum Power Currenti Imp) 13.01A Cell Technology Si Mono | L2 tension dlectrique
Standard Test Condition Owpen Circuit Voltage{ Vi) 4. 1V(£3%) Safety Cl Class 11 qmgt_stc peut causer un choc
(E=1000W/ 7, Te=25 T, AM1.5) Shart Circuit Current (Isc) 13.T5A(£3%) afety Class s Electrique, des brilures ou la mort.
For ficld ctions,use mini MNo.12 Me pas toucher les bomes.
or ficld connections,use minimum Ne. 12 Weight/Dimension 34kg/2438mm 113 3mum =3 Smm E
AWG copper wircs insulated for a minimum 90 C Website: www znshinesolar.com — Made in China
Model Type EZXMT-SPLDD1S6-630N Maximum System Voltage 1500V Hazardous clectricity can
. ZNSHINE SOLralR Maximum Powen|Prmax) GIOWI(3%4) . o R shock burm, or cause death.
Maximum Power Voltage( Vinp) 468V Maximum Series Fuse 3na Do not touch terminals.
" Maximum Power Currenti Imp} 13.47A Cell Technology . La tension électrique
Standard Test Condition Owpen Circuit Voltage(Voc) 55.9V(x3%) . o s WID qangr:.mus‘c peul causer un chos
(E=1000W/ 07 Te=25 C, AML5) Shart Circuit Current (Isc) 1429A(£3%) Safety Class ClassIl | électrique, des brilures ou la mort.
For fidd o s Ne.1? Me pas toucher les bormes.
or ficld connections,use minimum No. 12 Weight/Dimension 34kg/ 243 8mm = 113 3mm < 35 mmm E:
AWG copper wires insulated for a minimum 90 C Website: www.znshinesolar.com o Made in China
(Note: The marking plate represents all models covered by this report except for difference in electrical ratings
. h « . . . . .
and model designation. See “General product information” for electrical ratings for all models. As there will be
other lower wattages to be covered under same report which follows same back label format.)

TRF No. IEC61215D_SE
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Test item partiCulars........ccccocevevee v : NA

Accessories and detachable parts included in the

EVAIUALION ..o :

Mounting SYStem USEd.........ccceevveeviieeeriee e e siee e . Refer to user manual
Other options included...........cccoevveevee e, . N/A

Possible test case verdicts:

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

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

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

Abbreviations used in the report:

Pmax — Maximum power HF — Humidity Freeze

Vmp — Maximum power voltage DH — Damp Heat

Imp  — Maximum power current TC — Thermal Cycling

Isc — Short circuit current a — Current temperature coefficient

Voc - Open circuit voltage B — Voltage temperature coefficient

FF — Fill factor O — power temperature coefficient

STC - Standard Test Conditions (25°C, NMOT — Nominal Module Operating Temperature
1 000 W/m2) (20°C, 800 W/m?)

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

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

for Pmax laboratory for Voc

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

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

r — Pmax measurement reproducibility

Testing Dates (YYYY-MM-DD)
Date of first test item received..........ccccocveieiiecnienns . 2022-08-25
Dates of tests (beginning/end)..........ccccccoeveivieeeicinennn, . 2022-09-15~2022-12-15

TRF No. IEC61215D_SE



Page 14 of 125

Report No. 704061908304-07 part 1 of 2

GENERAL REMARKS:

Product Service GmbH.

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

This TRF has been created in cooperation with CTL ETF-9 and German National Committee (DKE).
The originator’s responsibility of this TRF in IECEE CB Scheme has been assigned to TUV SUD

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

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

The application for obtaining a TUV SUD Test
Certificate includes more than one factory location
and a declaration from the Manufacturer stating that
the sample(s) submitted for evaluation is (are)
representative of the products from each factory has

been provided............ccoveiiiii e :

X Yes
] Not applicable

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

Name and address of factory (factories)..........cc.cceeueee :

ZNShine PV-tech Co., Ltd. (CBW: 073899)

No.1, South Zhenxing Road, Industrial Zone, Zhixi
Town, Jintan District, Changzhou City, Jiangsu
Province, China

Zhengxin photoelectric technology (Sugian) Co., Ltd.
(CBW: 114501)

No. 1589 Guangzhou road, Sugian Economic and
Technological Development Zone,223800 Sugian City,

Jiangsu Province, PEOPLE'S REPUBLIC OF CHINA

TRF No. IEC61215D_SE
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PRODUCT ELECTRICAL RATINGS:

Module type ZXM8-TPLD132- | ZXM8-TPLD132- | ZXM8-TPLD132- ZXM8-TPLD132-

630/M 635/M 640/M 645/M
ZXM8-THLD132- | ZXM8-THLD132- | ZXM8-THLD132- | ZXM8-THLD132-

630/M 635/M 640/M 645/M

Voc [V] [Tolerance 44.4+3% 44.6+3% 44.8+3% 45.0+3%

Isc [Adc] /Tolerance 18.22+3% 18.27+3% 18.32+3% 18.37+3%

Vmp [V] 36.6 36.8 37.0 37.2

Imax [Adc] 17.22 17.26 17.30 17.34

Pmp [W] /Tolerance 630+3% 635+3% 640+3% 645+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM8-TPLD132- | zZXM8-TPLD132- | ZXM8-TPLD132- ZXM8-TPLD132-
650/M 655/M 660/M 665/M

ZXM8-THLD132- | ZXM8-THLD132- | ZXM8-THLD132- | ZXM8-THLD132-

650/M 655/M 660/M 665/M

Voc [V] [Tolerance 45.2+3% 45.4+3% 45.6+3% 45.8+3%

Isc [Adc] /Tolerance 18.42+3% 18.47+3% 18.52+3% 18.57+3%

Vmp [V] 37.4 37.6 37.8 38.0

Imax [Adc] 17.38 17.43 17.47 17.50

Pmp [W] /Tolerance 650+3% 655+3% 660+3% 665+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

TRF No. IEC61215D_SE
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Product Electrical Ratings:

Module type ZXM8-TPLD132- | ZXM8-TPLD132- | ZXM8-TPLD120- ZXM8-TPLD120-

670/M 675/M 575/M 580/M
ZXM8-THLD132- | ZXM8-THLD132- | ZXM8-THLD120- | ZXM8-THLD120-

670/M 675/M 575/M 580/M

Voc [V] [Tolerance 46.0+3% 46.2+3% 40.4+3% 40.6+3%

Isc [Adc] /Tolerance 18.62+3% 18.67+3% 18.12+3% 18.17+3%

Vmp [V] 38.2 38.4 33.4 33.6

Imax [Adc] 17.54 17.58 17.22 17.27

Pmp [W] /Tolerance 670+3% 675+3% 575+3% 580+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM8-TPLD120- | ZXM8-TPLD120- | ZXM8-TPLD120- ZXM8-TPLD120-
585/M 590/M 595/M 600/M

ZXM8-THLD120- | ZXM8-THLD120- | ZXM8-THLD120- | ZXM8-THLD120-

585/M 590/M 595/M 600/M

Voc [V] [Tolerance 40.8+3% 41.0+3% 41.2+3% 41.4+3%

Isc [Adc] /Tolerance 18.22+3% 18.27+3% 18.32+3% 18.37+3%

Vmp [V] 33.8 34.0 34.2 34.4

Imax [Adc] 17.31 17.36 17.40 17.45

Pmp [W] /Tolerance 585+3% 590+3% 595+3% 600+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Product Electrical Ratings:

Module type ZXM8-TPLD120- | ZXM8-TPLD120- | ZXM8-TPLD120- | ZXM8-TPLD110-

605/M 610/M 615/M 525/M
ZXM8-THLD120- | ZXM8-THLD120- | ZXM8-THLD120- | ZXM8-THLD110-

605/M 610/M 615/M 525/M

Voc [V] [Tolerance 41.6+3% 41.8+3% 42.0+3% 37.0+3%

Isc [Adc] /Tolerance 18.42+3% 18.47+3% 18.52+3% 18.14+3%

Vmp [V] 34.6 34.8 35.0 30.5

Imax [Adc] 17.49 17.53 17.58 17.22

Pmp [W] /Tolerance 605+3% 610+3% 615+3% 525+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM8-TPLD110- | ZXM8-TPLD110- | ZXM8-TPLD110- | ZXM8-TPLD110-
530/M 535/M 540/M 545/M

ZXM8-THLD110- | ZXM8-THLD110- | ZXM8-THLD110- | ZXM8-THLD110-

530/M 535/M 540/M 545/M

Voc [V] [Tolerance 37.2+3% 37.4+3% 37.6+3% 37.8+3%

Isc [Adc] /Tolerance 18.19+3% 18.24+3% 18.29+3% 18.34+3%

Vmp [V] 30.7 30.9 31.1 31.3

Imax [Adc] 17.27 17.32 17.37 17.42

Pmp [W] /Tolerance 530+3% 535+3% 540+3% 545+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Product Electrical Ratings:

Module type ZXM8-TPLD110- | ZXM8-TPLD110- | ZXM8-TPLD110- ZXM8-TPLD110-

550/M 555/M 560/M 565/M
ZXM8-THLD110- | ZXM8-THLD110- | ZXM8-THLD110- | ZXM8-THLD110-

550/M 555/M 560/M 565/M

Voc [V] [Tolerance 38.0+3% 38.2+3% 38.4+3% 38.6+3%

Isc [Adc] /Tolerance 18.39+3% 18.44+3% 18.49+3% 18.54+3%

Vmp [V] 31.5 31.7 31.9 32.1

Imax [Adc] 17.47 17.51 17.56 17.61

Pmp [W] /Tolerance 550+3% 555+3% 560+3% 565+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM8-TPLD100- | ZXM8-TPLD100- | ZXM8-TPLD100- ZXM8-TPLD100-
480/M 485/M 490/M 495/M

ZXM8-THLD100- | ZXM8-THLD100- | ZXM8-THLD100- | ZXM8-THLD100-

480/M 485/M 490/M 495/M

Voc [V] [Tolerance 33.8+3% 34.0£3% 34.2+3% 34.4+3%

Isc [Adc] /Tolerance 18.13+3% 18.18+3% 18.23+3% 18.28+3%

Vmp [V] 27.9 28.1 28.3 28.5

Imax [Adc] 17.21 17.26 17.32 17.37

Pmp [W] /Tolerance 480+3% 485+3% 490+3% 495+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Product Electrical Ratings:

Module type ZXM8-TPLD100- | ZXM8-TPLD100- | ZXM8-TPLD100- ZXM8-TPLD100-

500/M 505/M 510/M 515/M
ZXM8-THLD100- | ZXM8-THLD100- | ZXM8-THLD100- | ZXM8-THLD100-

500/M 505/M 510/M 515/M

Voc [V] [Tolerance 34.6+3% 34.8+3% 35.0+3% 35.2+3%

Isc [Adc] /Tolerance 18.33+3% 18.38+3% 18.43+3% 18.48+3%

Vmp [V] 28.7 28.9 29.1 29.3

Imax [Adc] 17.43 17.48 17.53 17.58

Pmp [W] /Tolerance 500+3% 505+3% 510+3% 515+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM8-TPLD90- ZXM8-TPLD90- ZXM8-TPLD90- ZXM8-TPLD90-
430/M 435/M 440/M 445/M

ZXM8-THLD90- ZXM8-THLD90- ZXM8-THLD90- ZXM8-THLD90-

430/M 435/M 440/M 445/M

Voc [V] [Tolerance 30.3+3% 30.5+3% 30.7+3% 30.9+3%

Isc [Adc] /Tolerance 18.11+3% 18.17+3% 18.23+3% 18.29+3%

Vmp [V] 25.0 25.2 25.4 25.6

Imax [Adc] 17.20 17.27 17.33 17.39

Pmp [W] /Tolerance 430+3% 435+3% 440+3% 445+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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Product Electrical Ratings:

Module type ZXM8-TPLD90- ZXM8-TPLD90- ZXM8-TPLD90- ZXM8-TPLD80-

450/M 455/M 460/M 385/M
ZXM8-THLD90- ZXM8-THLD90- ZXM8-THLD90- ZXM8-THLD80-

450/M 455/M 460/M 385/M

Voc [V] Tolerance 31.1+3% 31.3+3% 31.5+3% 27.1+3%

Isc [Adc] /Tolerance 18.35+3% 18.41+3% 18.47+3% 18.12+3%

Vmp [V] 25.8 26.0 26.2 22.4

Imax [Adc] 17.45 17.50 17.56 17.19

Pmp [W] /Tolerance 450+3% 455+3% 460+3% 385+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM8-TPLD80- ZXM8-TPLD80- ZXM8-TPLD80- ZXM8-TPLD80-
390/M 395/M 400/M 405/M

ZXM8-THLD80- ZXM8-THLDS80- ZXM8-THLD80- ZXM8-THLD80-

390/M 395/M 400/M 405/M

Voc [V] /Tolerance 27.3+3% 27.5+3% 27.7+3% 27.9+3%

Isc [Adc] /Tolerance 18.19+3% 18.26+3% 18.33+3% 18.40+3%

Vmp [V] 22.6 22.8 23.0 23.2

Imax [Adc] 17.26 17.33 17.40 17.46

Pmp [W] /Tolerance 390+3% 395+3% 400+3% 405+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD156-

UPLDD156-585/N | UPLDD156-590/N | UPLDD156-595/N 600/N
ZXM7- ZXM7- ZXM7- ZXM7-UHLDD156-

UHLDD156-585/N | UHLDD156-590/N | UHLDD156-595/N 600/N

Voc [V] [Tolerance 54.1+3% 54.3+3% 54.5+3% 54.7+3%

Isc [Adc] /Tolerance 13.86+3% 13.91+3% 13.96+3% 14.01+3%

Vmp [V] 44.7 44.9 45.1 45.3

Imax [Adc] 13.09 13.15 13.20 13.25

Pmp [W] /Tolerance 585+3% 590+3% 595+3% 600+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD156-
UPLDD156-605/N | UPLDD156-610/N | UPLDD156-615/N 620/N

ZXM7- ZXM7- ZXM7- ZXM7-UHLDD156-

UHLDD156-605/N | UHLDD156-610/N | UHLDD156-615/N 620/N

Voc [V] [Tolerance 54.9+3% 55.1+3% 55.3+3% 55.5+3%

Isc [Adc] /Tolerance 14.06+3% 14.11+3% 14.16+3% 14.21+3%

Vmp [V] 455 45.7 45.9 46.1

Imax [Adc] 13.30 13.35 13.40 13.45

Pmp [W] /Tolerance 605+3% 610+3% 615+3% 620+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4
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Page 22 of 125

Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD144-

UPLDD156-625/N | UPLDD156-630/N | UPLDD144-540/N 545/N
ZXM7- ZXM7- ZXM7- ZXM7-UHLDD144-

UHLDD156-625/N | UHLDD156-630/N | UHLDD144-540/N 545/N

Voc [V] [Tolerance 55.7+3% 55.9+3% 49.9+3% 50.1+3%

Isc [Adc] /Tolerance 14.26+3% 14.31+3% 13.87+3% 13.93+3%

Vmp [V] 46.3 46.5 41.2 41.4

Imax [Adc] 13.50 13.55 13.11 13.17

Pmp [W] /Tolerance 625+3% 630+3% 540+3% 545+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD144-
UPLDD144-550/N | UPLDD144-555/N | UPLDD144-560/N 565/N

ZXM7- ZXM7- ZXM7- ZXM7-UHLDD144-

UHLDD144-550/N | UHLDD144-555/N | UHLDD144-560/N 565/N

Voc [V] [Tolerance 50.3+3% 50.5+3% 50.7+3% 50.9+3%

Isc [Adc] /Tolerance 13.99+3% 14.05+3% 14.11+3% 14.17+3%

Vmp [V] 41.6 41.8 42.0 42.2

Imax [Adc] 13.23 13.28 13.34 13.39

Pmp [W] /Tolerance 550+3% 555+3% 560+3% 565+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD132-

UPLDD144-570/N | UPLDD144-575/N | UPLDD144-580/N 495/N
ZXM7- ZXM7- ZXM7- ZXM7-UHLDD132-

UHLDD144-570/N | UHLDD144-575/N | UHLDD144-580/N 495/N

Voc [V] [Tolerance 51.1+3% 51.3+3% 51.5+3% 45.7+3%

Isc [Adc] /Tolerance 14.23+3% 14.29+3% 14.35+3% 13.86+3%

Vmp [V] 42.4 42.6 42.8 37.8

Imax [Adc] 13.45 13.50 13.56 13.10

Pmp [W] /Tolerance 570+3% 575+3% 580+3% 495+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD132-
UPLDD132-500/N | UPLDD132-505/N | UPLDD132-510/N 515/N

ZXM7- ZXM7- ZXM7- ZXM7-UHLDD132-

UHLDD132-500/N | UHLDD132-505/N | UHLDD132-510/N 515/N

Voc [V] [Tolerance 45.9+3% 46.1+3% 46.3+3% 46.5+3%

Isc [Adc] /Tolerance 13.92+3% 13.98+3% 14.04+3% 14.10+3%

Vmp [V] 38.0 38.2 38.4 38.6

Imax [Adc] 13.16 13.23 13.29 13.35

Pmp [W] /Tolerance 500+3% 505+3% 510+3% 515+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD120-

UPLDD132-520/N | UPLDD132-525/N | UPLDD132-530/N 450/N
ZXM7- ZXM7- ZXM7- ZXM7-UHLDD120-

UHLDD132-520/N | UHLDD132-525/N | UHLDD132-530/N 450/N

Voc [V] [Tolerance 46.7+3% 46.9+3% 47.1+3% 41.6+3%

Isc [Adc] /Tolerance 14.16+3% 14.22+3% 14.28+3% 13.89+3%

Vmp [V] 38.8 39.0 39.2 34.3

Imax [Adc] 13.41 13.47 13.53 13.13

Pmp [W] /Tolerance 520+3% 525+3% 530+3% 450+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD120-
UPLDD120-455/N | UPLDD120-460/N | UPLDD120-465/N 470/N

ZXM7- ZXM7- ZXM7- ZXM7-UHLDD120-

UHLDD120-455/N | UHLDD120-460/N | UHLDD120-465/N 470/N

Voc [V] [Tolerance 41.8+3% 42.0+3% 42.2+3% 42.4+3%

Isc [Adc] /Tolerance 13.96+3% 14.03+3% 14.10+3% 14.17+3%

Vmp [V] 345 34.7 34.9 35.1

Imax [Adc] 13.19 13.26 13.33 13.40

Pmp [W] /Tolerance 455+3% 460+3% 465+3% 470+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD108-

UPLDD120-475/N | UPLDD120-480/N | UPLDD120-485/N 405/N
ZXM7- ZXM7- ZXM7- ZXM7-UHLDD108-

UHLDD120-475/N | UHLDD120-480/N | UHLDD120-485/N 405/N

Voc [V] [Tolerance 42.6+3% 42.8+3% 43.0+3% 37.4+3%

Isc [Adc] /Tolerance 14.24+3% 14.31+3% 14.38+3% 13.90+3%

Vmp [V] 35.3 35.5 35.7 30.9

Imax [Adc] 13.46 13.53 13.59 13.11

Pmp [W] /Tolerance 475+3% 480+3% 485+3% 405+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-UPLDD108-
UPLDD108-410/N | UPLDD108-415/N | UPLDD108-420/N 425/N

ZXM7- ZXM7- ZXM7- ZXM7-UHLDD108-

UHLDD108-410/N | UHLDD108-415/N | UHLDD108-420/N 425/N

Voc [V] [Tolerance 37.6+3% 37.8+3% 38.0+3% 38.2+3%

Isc [Adc] /Tolerance 13.97+3% 14.04+3% 14.11+3% 14.18+3%

Vmp [V] 31.1 31.3 315 31.7

Imax [Adc] 13.19 13.26 13.34 13.41

Pmp [W] /Tolerance 410+3% 415+3% 420+3% 425+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD156-

UPLDD108-430/N | UPLDD108-435/N | EPLDD156-585/N 590/N
ZXM7- ZXM7- ZXM7- ZXM7-EHLDD156-

UHLDD108-430/N | UHLDD108-435/N | EHLDD156-585/N 590/N

Voc [V] [Tolerance 38.4+3% 38.6+3% 54.1+3% 54.3+3%

Isc [Adc] /Tolerance 14.25+3% 14.32+3% 13.75+3% 13.81+3%

Vmp [V] 31.9 32.1 45.0 45.2

Imax [Adc] 13.48 13.56 13.01 13.06

Pmp [W] /Tolerance 430+3% 435+3% 585+3% 590+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD156-
EPLDD156-595/N | EPLDD156-600/N | EPLDD156-605/N 610/N

ZXM7- ZXM7- ZXM7- ZXM7-EHLDD156-

EHLDD156-595/N | EHLDD156-600/N | EHLDD156-605/N 610/N

Voc [V] [Tolerance 54.5+3% 54.7+3% 54.9+3% 55.1+3%

Isc [Adc] /Tolerance 13.87+3% 13.93+3% 13.99+3% 14.05+3%

Vmp [V] 45.4 45.6 45.8 46.0

Imax [Adc] 13.11 13.16 13.21 13.27

Pmp [W] /Tolerance 595+3% 600+3% 605+3% 610+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD156-

EPLDD156-615/N | EPLDD156-620/N | EPLDD156-625/N 630/N
ZXM7- ZXM7- ZXM7- ZXM7-EHLDD156-

EHLDD156-615/N | EHLDD156-620/N | EHLDD156-625/N 630/N

Voc [V] [Tolerance 55.3+3% 55.5+3% 55.7+3% 55.9+3%

Isc [Adc] /Tolerance 14.11+3% 14.17+3% 14.23+3% 14.29+3%

Vmp [V] 46.2 46.4 46.6 46.8

Imax [Adc] 13.32 13.37 13.42 13.47

Pmp [W] /Tolerance 615+3% 620+3% 625+3% 630+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD144-
EPLDD144-540/N | EPLDD144-545/N | EPLDD144-550/N 555/N

ZXM7- ZXM7- ZXM7- ZXM7-EHLDD144-

EHLDD144-540/N | EHLDD144-545/N | EHLDD144-550/N 555/N

Voc [V] [Tolerance 49.9+3% 50.1+3% 50.3+3% 50.5+3%

Isc [Adc] /Tolerance 13.77+3% 13.83+3% 13.89+3% 13.95+3%

Vmp [V] 41.5 41.7 41.9 42.1

Imax [Adc] 13.02 13.08 13.13 13.19

Pmp [W] /Tolerance 540+3% 545+3% 550+3% 555+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD144-

EPLDD144-560/N | EPLDD144-565/N | EPLDD144-570/N 575/N
ZXM7- ZXM7- ZXM7- ZXM7-EHLDD144-

EHLDD144-560/N | EHLDD144-565/N | EHLDD144-570/N 575/N

Voc [V] [Tolerance 50.7+3% 50.9+3% 51.1+3% 51.3+3%

Isc [Adc] /Tolerance 14.01+3% 14.07+3% 14.13+3% 14.19+3%

Vmp [V] 42.3 425 42.7 42.9

Imax [Adc] 13.24 13.30 13.35 13.41

Pmp [W] /Tolerance 560+3% 565+3% 570+3% 575+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD132-
EPLDD144-580/N | EPLDD132-495/N | EPLDD132-500/N 505/N

ZXM7- ZXM7- ZXM7- ZXM7-EHLDD132-

EHLDD144-580/N | EHLDD132-495/N | EHLDD132-500/N 505/N

Voc [V] [Tolerance 51.5+3% 45.7+3% 45.9+3% 46.1+3%

Isc [Adc] /Tolerance 14.25+3% 13.80+3% 13.86+3% 13.92+3%

Vmp [V] 43.1 38.0 38.2 38.4

Imax [Adc] 13.46 13.03 13.09 13.16

Pmp [W] /Tolerance 580+3% 495+3% 500+3% 505+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD132-

EPLDD132-510/N | EPLDD132-515/N | EPLDD132-520/N 525/N
ZXM7- ZXM7- ZXM7- ZXM7-EHLDD132-

EHLDD132-510/N | EHLDD132-515/N | EHLDD132-520/N 525/N

Voc [V] [Tolerance 46.3+3% 46.5+3% 46.7+3% 46.9+3%

Isc [Adc] /Tolerance 13.98+3% 14.04+3% 14.10+3% 14.16+3%

Vmp [V] 38.6 38.8 39.0 39.2

Imax [Adc] 13.22 13.28 13.34 13.40

Pmp [W] /Tolerance 510+3% 515+3% 520+3% 525+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD120-
EPLDD132-530/N | EPLDD120-450/N | EPLDD120-455/N 460/N

ZXM7- ZXM7- ZXM7- ZXM7-EHLDD120-

EHLDD132-530/N | EHLDD120-450/N | EHLDD120-455/N 460/N

Voc [V] /Tolerance 47.1+3% 41.6+3% 41.8+3% 42.0+3%

Isc [Adc] /Tolerance 14.22+3% 13.83+3% 13.89+3% 13.95+3%

Vmp [V] 39.4 34.6 34.8 35.0

Imax [Adc] 13.46 13.01 13.08 13.15

Pmp [W] /Tolerance 530+3% 450+3% 455+3% 460+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD120-

EPLDD120-465/N | EPLDD120-470/N | EPLDD120-475/N 480/N
ZXM7- ZXM7- ZXM7- ZXM7-EHLDD120-

EHLDD120-465/N | EHLDD120-470/N | EHLDD120-475/N 480/N

Voc [V] [Tolerance 42.2+3% 42 .4+3% 42.6+3% 42.8+3%

Isc [Adc] /Tolerance 14.01+3% 14.07+3% 14.13+3% 14.19+3%

Vmp [V] 35.2 35.4 35.6 35.8

Imax [Adc] 13.22 13.28 13.35 13.41

Pmp [W] /Tolerance 465+3% 470+3% 475+3% 480+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD108-
EPLDD120-485/N | EPLDD108-405/N | EPLDD108-410/N 415/N

ZXM7- ZXM7- ZXM7- ZXM7-EHLDD108-

EHLDD120-485/N | EHLDD108-405/N | EHLDD108-410/N 415/N

Voc [V] [Tolerance 43.0+3% 37.4+3% 37.6+3% 37.8+3%

Isc [Adc] /Tolerance 14.25+3% 13.83+3% 13.89+3% 13.95+3%

Vmp [V] 36.0 31.1 31.3 31.5

Imax [Adc] 13.48 13.03 13.10 13.18

Pmp [W] /Tolerance 485+3% 405+3% 410+3% 415+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-EPLDD108-

EPLDD108-420/N | EPLDD108-425/N | EPLDD108-430/N 435/N
ZXM7- ZXM7- ZXM7- ZXM7-EHLDD108-

EHLDD108-420/N | EHLDD108-425/N | EHLDD108-430/N 435/N

Voc [V] [Tolerance 38.0+3% 38.2+3% 38.4+3% 38.6+3%

Isc [Adc] /Tolerance 14.01+3% 14.07+3% 14.13+3% 14.19+3%

Vmp [V] 31.7 31.9 32.1 32.3

Imax [Adc] 13.25 13.33 13.40 13.47

Pmp [W] /Tolerance 420+3% 425+3% 430+3% 435+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD156-
SPLDD156-585/N | SPLDD156-590/N | SPLDD156-595/N 600/N

ZXM7- ZXM7- ZXM7- ZXM7-SHLDD156-

SHLDD156-585/N | SHLDD156-590/N | SHLDD156-595/N 600/N

Voc [V] [Tolerance 54.1+3% 54.3+3% 54.5+3% 54.7+3%

Isc [Adc] /Tolerance 13.75+3% 13.81+3% 13.87+3% 13.93+3%

Vmp [V] 45.0 45.2 45.4 45.6

Imax [Adc] 13.01 13.06 13.11 13.16

Pmp [W] /Tolerance 585+3% 590+3% 595+3% 600+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD156-

SPLDD156-605/N | SPLDD156-610/N | SPLDD156-615/N 620/N
ZXM7- ZXM7- ZXM7- ZXM7-SHLDD156-

SHLDD156-605/N | SHLDD156-610/N | SHLDD156-615/N 620/N

Voc [V] [Tolerance 54.9+3% 55.1+3% 55.3+3% 55.5+3%

Isc [Adc] /Tolerance 13.99+3% 14.05+3% 14.11+3% 14.17+3%

Vmp [V] 45.8 46.0 46.2 46.4

Imax [Adc] 13.21 13.27 13.32 13.37

Pmp [W] /Tolerance 605+3% 610+3% 615+3% 620+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD144-
SPLDD156-625/N | SPLDD156-630/N | SPLDD144-540/N 545/N

ZXM7- ZXM7- ZXM7- ZXM7-SHLDD144-

SHLDD156-625/N | SHLDD156-630/N | SHLDD144-540/N 545/N

Voc [V] [Tolerance 55.7+3% 55.9+3% 49.9+3% 50.1+3%

Isc [Adc] /Tolerance 14.23+3% 14.29+3% 13.77+3% 13.83+3%

Vmp [V] 46.6 46.8 415 41.7

Imax [Adc] 13.42 13.47 13.02 13.08

Pmp [W] /Tolerance 625+3% 630+3% 540+3% 545+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD144-

SPLDD144-550/N | SPLDD144-555/N | SPLDD144-560/N 565/N
ZXM7- ZXM7- ZXM7- ZXM7-SHLDD144-

SHLDD144-550/N | SHLDD144-555/N | SHLDD144-560/N 565/N

Voc [V] [Tolerance 50.3+3% 50.5+3% 50.7+3% 50.9+3%

Isc [Adc] /Tolerance 13.89+3% 13.95+3% 14.01+3% 14.07+3%

Vmp [V] 41.9 42.1 42.3 425

Imax [Adc] 13.13 13.19 13.24 13.30

Pmp [W] /Tolerance 550+3% 555+3% 560+3% 565+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD132-
SPLDD144-570/N | SPLDD144-575/N | SPLDD144-580/N 495/N

ZXM7- ZXM7- ZXM7- ZXM7-SPLDD132-

SHLDD144-570/N | SHLDD144-575/N | SHLDD144-580/N 495/N

Voc [V] [Tolerance 51.1+3% 51.3+3% 51.5+3% 45.7+3%

Isc [Adc] /Tolerance 14.13+3% 14.19+3% 14.25+3% 13.80+3%

Vmp [V] 42.7 42.9 43.1 38.0

Imax [Adc] 13.35 13.41 13.46 13.03

Pmp [W] /Tolerance 570+3% 575+3% 580+3% 495+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD132-

SPLDD132-500/N | SPLDD132-505/N | SPLDD132-510/N 515/N
ZXM7- ZXM7- ZXM7- ZXM7-SHLDD132-

SHLDD132-500/N | SHLDD132-505/N | SHLDD132-510/N 515/N

Voc [V] [Tolerance 45.9+3% 46.1+3% 46.3+3% 46.5+3%

Isc [Adc] /Tolerance 13.86+3% 13.92+3% 13.98+3% 14.04+3%

Vmp [V] 38.2 38.4 38.6 38.8

Imax [Adc] 13.09 13.16 13.22 13.28

Pmp [W] /Tolerance 500+3% 505+3% 510+3% 515+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD120-
SPLDD132-520/N | SPLDD132-525/N | SPLDD132-530/N 450/N

ZXM7- ZXM7- ZXM7- ZXM7-SHLDD120-

SHLDD132-520/N | SHLDD132-525/N | SHLDD132-530/N 450/N

Voc [V] /Tolerance 46.7+3% 46.9+3% 47.1+3% 41.6+3%

Isc [Adc] /Tolerance 14.10+3% 14.16+3% 14.22+3% 13.83+3%

Vmp [V] 39.0 39.2 39.4 34.6

Imax [Adc] 13.34 13.40 13.46 13.01

Pmp [W] /Tolerance 520+3% 525+3% 530+3% 450+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD120-

SPLDD120-455/N | SPLDD120-460/N | SPLDD120-465/N 470/N
ZXM7- ZXM7- ZXM7- ZXM7-SHLDD120-

SHLDD120-455/N | SHLDD120-460/N | SHLDD120-465/N 470/N

Voc [V] [Tolerance 41.8+3% 42.0+3% 42.2+3% 42.4+3%

Isc [Adc] /Tolerance 13.89+3% 13.95+3% 14.01+3% 14.07+3%

Vmp [V] 34.8 35.0 35.2 35.4

Imax [Adc] 13.08 13.15 13.22 13.28

Pmp [W] /Tolerance 455+3% 460+3% 465+3% 470+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD108-
SPLDD120-475/N | SPLDD120-480/N | SPLDD120-485/N 405/N

ZXM7- ZXM7- ZXM7- ZXM7-SHLDD108-

SHLDD120-475/N | SHLDD120-480/N | SHLDD120-485/N 405/N

Voc [V] [Tolerance 42.6+3% 42.8+3% 43.0+3% 37.4+3%

Isc [Adc] /Tolerance 14.13+3% 14.19+3% 14.25+3% 13.83+3%

Vmp [V] 35.6 35.8 36.0 31.1

Imax [Adc] 13.35 13.41 13.48 13.03

Pmp [W] /Tolerance 475+3% 480+3% 485+3% 405+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Note: Further qualification for higher and/or lower output power see annex 4
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Page 36 of 125

Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Module type ZXM7- ZXM7- ZXM7- ZXM7-SPLDD108-

SPLDD108-410/N | SPLDD108-415/N | SPLDD108-420/N 425/N
ZXM7- ZXM7- ZXM7- ZXM7-SHLDD108-

SHLDD108-410/N | SHLDD108-415/N | SHLDD108-420/N 425/N

Voc [V] [Tolerance 37.6+3% 37.8+3% 38.0+3% 38.2+3%

Isc [Adc] /Tolerance 13.89+3% 13.95+3% 14.01+3% 14.07+3%

Vmp [V] 31.3 315 31.7 31.9

Imax [Adc] 13.10 13.18 13.25 13.33

Pmp [W] /Tolerance 410+3% 415+3% 420+3% 425+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 30 30

Rating [A]

Module type ZXM7- ZXM7- ZXM7-UPLD156- | ZXM7-UPLD156-
SPLDD108-430/N | SPLDD108-435/N 585/N 590/N

ZXM7- ZXM7- ZXM7-UHLD156- | ZXM7-UHLD156-

SHLDD108-430/N | SHLDD108-435/N 585/N 590/N

Voc [V] [Tolerance 38.4+3% 38.6+3% 54.2+3% 54.4+3%

Isc [Adc] /Tolerance 14.13+3% 14.19+3% 13.83+3% 13.89+3%

Vmp [V] 321 32.3 44.6 44.8

Imax [Adc] 13.40 13.47 13.12 13.18

Pmp [W] /Tolerance 430+3% 435+3% 585+3% 590+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 30 30 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7-UPLD156- | ZXM7-UPLD156- | ZXM7-UPLD156- | ZXM7-UPLD156-

595/N 600/N 605/N 610/N
ZXM7-UHLD156- | ZXM7-UHLD156- | ZXM7-UHLD156- | ZXM7-UHLD156-

595/N 600/N 605/N 610/N

Voc [V] [Tolerance 54.6+3% 54.8+3% 55.0+3% 55.2+3%

Isc [Adc] /Tolerance 13.95+3% 14.01+3% 14.07+3% 14.13+3%

Vmp [V] 45.0 45.2 45.4 45.6

Imax [Adc] 13.23 13.28 13.33 13.38

Pmp [W] /Tolerance 595+3% 600+3% 605+3% 610+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-UPLD156- | ZXM7-UPLD156- | ZXM7-UPLD156- | ZXM7-UPLD156-
615/N 620/N 625/N 630/N

ZXM7-UHLD156- | ZXM7-UHLD156- | ZXM7-UHLD156- | ZXM7-UHLD156-

615/N 620/N 625/N 630/N

Voc [V] [Tolerance 55.4+3% 55.6+3% 55.8+3% 56.0+3%

Isc [Adc] /Tolerance 14.19+3% 14.25+3% 14.31+3% 14.37+3%

Vmp [V] 45.8 46.0 46.2 46.4

Imax [Adc] 13.43 13.48 13.53 13.58

Pmp [W] /Tolerance 615+3% 620+3% 625+3% 630+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Note: Further qualification for higher and/or lower output power see annex 4
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7-UPLD144- | ZXM7-UPLD144- | ZXM7-UPLD144- | ZXM7-UPLD144-

540/N 545/N 550/N 555/N
ZXM7-UHLD144- | ZXM7-UHLD144- | ZXM7-UHLD144- | ZXM7-UHLD144-

540/N 545/N 550/N 555/N

Voc [V] [Tolerance 49.8+3% 50.0+3% 50.2+3% 50.4+3%

Isc [Adc] /Tolerance 13.82+3% 13.88+3% 13.94+3% 14.00+3%

Vmp [V] 41.2 41.4 41.6 41.8

Imax [Adc] 13.11 13.17 13.23 13.28

Pmp [W] /Tolerance 540+3% 545+3% 550+3% 555+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-UPLD144- | ZXM7-UPLD144- | ZXM7-UPLD144- | ZXM7-UPLD144-
560/N 565/N 570/N 575/N

ZXM7-UHLD144- | ZXM7-UHLD144- | ZXM7-UHLD144- | ZXM7-UHLD144-

560/N 565/N 570/N 575/N

Voc [V] [Tolerance 50.6+3% 50.8+3% 51.0+3% 51.2+3%

Isc [Adc] /Tolerance 14.06+3% 14.12+3% 14.18+3% 14.24+3%

Vmp [V] 42.0 42.2 42.4 42.6

Imax [Adc] 13.34 13.39 13.45 13.50

Pmp [W] /Tolerance 560+3% 565+3% 570+3% 575+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Note: Further qualification for higher and/or lower output power see annex 4
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7-UPLD144- | ZXM7-UPLD132- | ZXM7-UPLD132- | ZXM7-UPLD132-

580/N 495/N 500/N 505/N
ZXM7-UHLD144- | ZXM7-UHLD132- | ZXM7-UHLD132- | ZXM7-UHLD132-

580/N 495/N 500/N 505/N

Voc [V] [Tolerance 51.4+3% 45.9+3% 46.1+3% 46.3+3%

Isc [Adc] /Tolerance 14.30+3% 13.83+3% 13.89+3% 13.95+3%

Vmp [V] 42.8 37.8 38.0 38.2

Imax [Adc] 13.56 13.10 13.16 13.22

Pmp [W] /Tolerance 580+3% 495+3% 500+3% 505+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-UPLD132- | ZXM7-UPLD132- | ZXM7-UPLD132- | ZXM7-UPLD132-
510/N 515/N 520/N 525/N

ZXM7-UHLD132- | ZXM7-UHLD132- | ZXM7-UHLD132- | ZXM7-UHLD132-

510/N 515/N 520/N 525/N

Voc [V] /Tolerance 46.5+3% 46.7+3% 46.9+3% 47.1+3%

Isc [Adc] /Tolerance 14.01+3% 14.07+3% 14.13+3% 14.19+3%

Vmp [V] 38.4 38.6 38.8 39.0

Imax [Adc] 13.29 13.35 13.41 13.47

Pmp [W] /Tolerance 510+3% 515+3% 520+3% 525+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Note: Further qualification for higher and/or lower output power see annex 4
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7-UPLD132- | ZXM7-UPLD120- | ZXM7-UPLD120- | ZXM7-UPLD120-

530/N 450/N 455/N 460/N
ZXM7-UHLD132- | ZXM7-UHLD120- | ZXM7-UHLD120- | ZXM7-UHLD120-

530/N 450/N 455/N 460/N

Voc [V] [Tolerance 47.3+3% 41.5+3% 41.7+3% 41.9+3%

Isc [Adc] /Tolerance 14.25+3% 13.89+3% 13.95+3% 14.01+3%

Vmp [V] 39.2 34.3 34.5 34.7

Imax [Adc] 13.53 13.13 13.19 13.26

Pmp [W] /Tolerance 530+3% 450+3% 455+3% 460+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-UPLD120- | ZXM7-UPLD120- | ZXM7-UPLD120- | ZXM7-UPLD120-
465/N 470/N 475/N 480/N

ZXM7-UHLD120- | ZXM7-UHLD120- | ZXM7-UHLD120- | ZXM7-UHLD120-

465/N 470/N 475/N 480/N

Voc [V] [Tolerance 42.1+3% 42.3+3% 42 5+3% 42.7+3%

Isc [Adc] /Tolerance 14.07+3% 14.13+3% 14.19+3% 14.25+3%

Vmp [V] 34.9 35.1 35.3 355

Imax [Adc] 13.32 13.39 13.46 13.52

Pmp [W] /Tolerance 465+3% 470+3% 475+3% 480+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Note: Further qualification for higher and/or lower output power see annex 4
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Rating [A]

Module type ZXM7-UPLD120- | ZXM7-UPLD108- | ZXM7-UPLD108- | ZXM7-UPLD108-

485/N 405/N 410/N 415/N
ZXM7-UHLD120- | ZXM7-UHLD108- | ZXM7-UHLD108- | ZXM7-UHLD108-

485/N 405/N 410/N 415/N

Voc [V] [Tolerance 42.9+3% 37.5+3% 37.7+3% 37.9+3%

Isc [Adc] /Tolerance 14.31+3% 13.83+3% 13.91+3% 13.98+3%

Vmp [V] 35.7 30.9 31.1 31.3

Imax [Adc] 13.59 13.11 13.19 13.25

Pmp [W] /Tolerance 485+3% 405+3% 410+3% 415+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-UPLD108- | ZXM7-UPLD108- | ZXM7-UPLD108- | ZXM7-UPLD108-
420/N 425/N 430/N 435/N

ZXM7-UHLD108- | ZXM7-UHLD108- | ZXM7-UHLD108- | ZXM7-UHLD108-

420/N 425/N 430/N 435/N

Voc [V] [Tolerance 38.1+3% 38.3+3% 38.5+3% 38.7+3%

Isc [Adc] /Tolerance 14.05+3% 14.12+3% 14.19+3% 14.26+3%

Vmp [V] 315 31.7 31.9 321

Imax [Adc] 13.33 13.40 13.47 13.54

Pmp [W] /Tolerance 420+3% 425+3% 430+3% 435+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Note: Further qualification for higher and/or lower output power see annex 4
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Module type ZXM7-EPLD156- | ZXM7-EPLD156- | ZXM7-EPLD156- | ZXM7-EPLD156-

585/N 590/N 595/N 600/N
ZXM7-EHLD156- | ZXM7-EHLD156- | ZXM7-EHLD156- | ZXM7-EHLD156-

585/N 590/N 595/N 600/N

Voc [V] [Tolerance 54.1+3% 54.3+3% 54.5+3% 54.7+3%

Isc [Adc] /Tolerance 13.81+3% 13.87+3% 13.93+3% 13.99+3%

Vmp [V] 44.7 44.9 45.1 45.3

Imax [Adc] 13.09 13.15 13.20 13.25

Pmp [W] /Tolerance 585+3% 590+3% 595+3% 600+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-EPLD156- | ZXM7-EPLD156- | ZXM7-EPLD156- | ZXM7-EPLD156-
605/N 610/N 615/N 620/N

ZXM7-EHLD156- | ZXM7-EHLD156- | ZXM7-EHLD156- | ZXM7-EHLD156-

605/N 610/N 615/N 620/N

Voc [V] [Tolerance 54.9+3% 55.1+3% 55.3+3% 55.5+3%

Isc [Adc] /Tolerance 14.05+3% 14.11+3% 14.17+3% 14.23+3%

Vmp [V] 455 45.7 45.9 46.1

Imax [Adc] 13.30 13.35 13.40 13.45

Pmp [W] /Tolerance 605+3% 610+3% 615+3% 620+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Module type ZXM7-EPLD156- | ZXM7-EPLD156- | ZXM7-EPLD144- | ZXM7-EPLD144-

625/N 630/N 540/N 545/N
ZXM7-EHLD156- | ZXM7-EHLD156- | ZXM7-EHLD144- | ZXM7-EHLD144-

625/N 630/N 540/N 545/N

Voc [V] [Tolerance 55.7+3% 55.9+3% 49.9+3% 50.1+3%

Isc [Adc] /Tolerance 14.29+3% 14.35+3% 13.82+3% 13.88+3%

Vmp [V] 46.3 46.5 41.2 41.4

Imax [Adc] 13.50 13.55 13.11 13.17

Pmp [W] /Tolerance 625+3% 630+3% 540+3% 545+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-EPLD144- | ZXM7-EPLD144- | ZXM7-EPLD144- | ZXM7-EPLD144-
550/N 555/N 560/N 565/N

ZXM7-EHLD144- | ZXM7-EHLD144- | ZXM7-EHLD144- | ZXM7-EHLD144-

550/N 555/N 560/N 565/N

Voc [V] [Tolerance 50.3+3% 50.5+3% 50.7+3% 50.9+3%

Isc [Adc] /Tolerance 13.94+3% 14.00+3% 14.06+3% 14.12+3%

Vmp [V] 41.6 41.8 42.0 42.2

Imax [Adc] 13.23 13.28 13.34 13.39

Pmp [W] /Tolerance 550+3% 555+3% 560+3% 565+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Product Electrical Ratings:

Module type ZXM7-EPLD144- | ZXM7-EPLD144- | ZXM7-EPLD144- | ZXM7-EPLD132-

570/N 575/N 580/N 495/N
ZXM7-EHLD144- | ZXM7-EHLD144- | ZXM7-EHLD144- | ZXM7-EHLD132-

570/N 575/N 580/N 495/N

Voc [V] [Tolerance 51.1+3% 51.3+3% 51.5+3% 45.7+3%

Isc [Adc] /Tolerance 14.18+3% 14.24+3% 14.3+3% 13.81+3%

Vmp [V] 42.4 42.6 42.8 37.6

Imax [Adc] 13.45 13.50 13.56 13.17

Pmp [W] /Tolerance 570+3% 575+3% 580+3% 495+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-EPLD132- | ZXM7-EPLD132- | ZXM7-EPLD132- | ZXM7-EPLD132-
500/N 505/N 510/N 515/N

ZXM7-EHLD132- | ZXM7-EHLD132- | ZXM7-EHLD132- | ZXM7-EHLD132-

500/N 505/N 510/N 515/N

Voc [V] [Tolerance 45.9+3% 46.1+3% 46.3+3% 46.5+3%

Isc [Adc] /Tolerance 13.87+3% 13.93+3% 13.99+3% 14.05+3%

Vmp [V] 37.8 38.0 38.2 38.4

Imax [Adc] 13.23 13.29 13.36 13.42

Pmp [W] /Tolerance 500+3% 505+3% 510+3% 515+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Product Electrical Ratings:

Module type ZXM7-EPLD132- | ZXM7-EPLD132- | ZXM7-EPLD132- | ZXM7-EPLD120-

520/N 525/N 530/N 450/N
ZXM7-EHLD132- | ZXM7-EHLD132- | ZXM7-EHLD132- | ZXM7-EHLD120-

520/N 525/N 530/N 450/N

Voc [V] [Tolerance 46.7+3% 46.9+3% 47.1+3% 41.6+3%

Isc [Adc] /Tolerance 14.11+3% 14.17+3% 14.23+3% 13.87+3%

Vmp [V] 38.6 38.8 39.0 34.3

Imax [Adc] 13.48 13.54 13.60 13.13

Pmp [W] /Tolerance 520+3% 525+3% 530+3% 450+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-EPLD120- | ZXM7-EPLD120- | ZXM7-EPLD120- | ZXM7-EPLD120-
455/N 460/N 465/N 470/N

ZXM7-EHLD120- | ZXM7-EHLD120- | ZXM7-EHLD120- | ZXM7-EHLD120-

455/N 460/N 465/N 470/N

Voc [V] [Tolerance 41.8+3% 42.0+3% 42.2+3% 42.4+3%

Isc [Adc] /Tolerance 13.93+3% 13.99+3% 14.05+3% 14.11+3%

Vmp [V] 345 34.7 34.9 35.1

Imax [Adc] 13.19 13.26 13.33 13.40

Pmp [W] /Tolerance 455+3% 460+3% 465+3% 470+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE




Page 46 of 125

Report No. 704061908304-07 part 1 of 2

Product Electrical Ratings:

Module type ZXM7-EPLD120- | ZXM7-EPLD120- | ZXM7-EPLD120- | ZXM7-EPLD108-

475/N 480/N 485/N 405/N
ZXM7-EHLD120- | ZXM7-EHLD120- | ZXM7-EHLD120- | ZXM7-EHLD108-

475/N 480/N 485/N 405/N

Voc [V] [Tolerance 42.6+3% 42.8+3% 43.0+3% 37.4+3%

Isc [Adc] /Tolerance 14.17+3% 14.23+3% 14.29+3% 13.87+3%

Vmp [V] 35.3 35.5 35.7 30.9

Imax [Adc] 13.46 13.53 13.59 13.11

Pmp [W] /Tolerance 475+3% 480+3% 485+3% 405+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-EPLD108- | ZXM7-EPLD108- | ZXM7-EPLD108- | ZXM7-EPLD108-
410/N 415/N 420/N 425/N

ZXM7-EHLD108- | ZXM7-EHLD108- | ZXM7-EHLD108- | ZXM7-EHLD108-

410/N 415/N 420/N 425/N

Voc [V] [Tolerance 37.6+3% 37.8+3% 38.0+3% 38.2+3%

Isc [Adc] /Tolerance 13.93+3% 13.99+3% 14.05+3% 14.11+3%

Vmp [V] 31.1 31.3 315 31.7

Imax [Adc] 13.19 13.26 13.34 13.41

Pmp [W] /Tolerance 410+3% 415+3% 420+3% 425+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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Product Electrical Ratings:

Module type ZXM7-EPLD108- | ZXM7-EPLD108- | ZXM7-SPLD156- | ZXM7-SPLD156-

430/N 435/N 585/N 590/N
ZXM7-EHLD108- | ZXM7-EHLD108- | ZXM7-SHLD156- | ZXM7-SHLD156-

430/N 435/N 585/N 590/N

Voc [V] [Tolerance 38.4+3% 38.6+3% 54.1+3% 54.3+3%

Isc [Adc] /Tolerance 14.17+3% 14.23+3% 13.81+3% 13.87+3%

Vmp [V] 31.9 32.1 44.7 44.9

Imax [Adc] 13.49 13.56 13.09 13.15

Pmp [W] /Tolerance 430+3% 435+3% 585+3% 590+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-SPLD156- | ZXM7-SPLD156- | ZXM7-SPLD156- | ZXM7-SPLD156-
595/N 600/N 605/N 610/N

ZXM7-SHLD156- | ZXM7-SHLD156- | ZXM7-SHLD156- | ZXM7-SHLD156-

595/N 600/N 605/N 610/N

Voc [V] [Tolerance 54.5+3% 54.7+3% 54.9+3% 55.1+3%

Isc [Adc] /Tolerance 13.93+3% 13.99+3% 14.05+3% 14.11+3%

Vmp [V] 45.1 45.3 455 457

Imax [Adc] 13.20 13.25 13.30 13.35

Pmp [W] /Tolerance 595+3% 600+3% 605+3% 610+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4

TRF No. IEC61215D_SE
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Product Electrical Ratings:

Module type ZXM7-SPLD156- | ZXM7-SPLD156- | ZXM7-SPLD156- | ZXM7-SPLD156-

615/N 620/N 625/N 630/N
ZXM7-SHLD156- | ZXM7-SHLD156- | ZXM7-SHLD156- | ZXM7-SHLD156-

615/N 620/N 625/N 630/N

Voc [V] [Tolerance 55.3+3% 55.5+3% 55.7+3% 55.9+3%

Isc [Adc] /Tolerance 14.17+3% 14.23+3% 14.29+3% 14.35+3%

Vmp [V] 45.9 46.1 46.3 46.5

Imax [Adc] 13.40 13.45 13.50 13.55

Pmp [W] /Tolerance 615+3% 620+3% 625+3% 630+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-SPLD156- | ZXM7-SPLD156- | ZXM7-SPLD156- | ZXM7-SPLD156-
620/N 625/N 630/N 620/N

ZXM7-SHLD156- | ZXM7-SHLD156- | ZXM7-SHLD156- | ZXM7-SHLD156-

620/N 625/N 630/N 620/N

Voc [V] [Tolerance 55.5+3% 55.7+3% 55.9+3% 55.5+3%

Isc [Adc] /Tolerance 14.23+3% 14.29+3% 14.35+3% 14.23+3%

Vmp [V] 46.1 46.3 46.5 46.1

Imax [Adc] 13.45 13.50 13.55 13.45

Pmp [W] /Tolerance 620+3% 625+3% 630+3% 620+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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Product Electrical Ratings:

Module type ZXM7-SPLD156- | ZXM7-SPLD156- | ZXM7-SPLD156- | ZXM7-SPLD156-

625/N 630/N 620/N 620/N
ZXM7-SHLD156- | ZXM7-SHLD156- | ZXM7-SHLD156- | ZXM7-SHLD156-

625/N 630/N 620/N 620/N

Voc [V] Tolerance 55.7+3% 55.9+3% 55.5+3% 55.5+3%

Isc [Adc] /Tolerance 14.29+3% 14.35+3% 14.23+3% 14.23+3%

Vmp [V] 46.3 46.5 46.1 46.1

Imax [Adc] 13.50 13.55 13.45 13.45

Pmp [W] /Tolerance 625+3% 630+3% 620+3% 620+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-SPLD156- | ZXM7-SPLD132- | ZXM7-SPLD132- | ZXM7-SPLD132-
625/N 495/N 500/N 505/N

ZXM7-SHLD156- | ZXM7-SHLD132- | ZXM7-SHLD132- | ZXM7-SHLD132-

625/N 495N 500/N 505/N

Voc [V] [Tolerance 55.7+3% 45.7+3% 45.9+3% 46.1+3%

Isc [Adc] /Tolerance 14.29+3% 13.81+3% 13.87+3% 13.93+3%

Vmp [V] 46.3 37.6 37.8 38.0

Imax [Adc] 13.50 13.17 13.23 13.29

Pmp [W] /Tolerance 625+3% 495+3% 500+3% 505+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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Product Electrical Ratings:

Module type ZXM7-SPLD132- | ZXM7-SPLD132- | ZXM7-SPLD132- | ZXM7-SPLD132-

510/N 515/N 520/N 525/N
ZXM7-SHLD132- | ZXM7-SHLD132- | ZXM7-SHLD132- | ZXM7-SHLD132-

510/N 515/N 520/N 525/N

Voc [V] [Tolerance 46.3+3% 46.5+3% 46.7+3% 46.9+3%

Isc [Adc] /Tolerance 13.99+3% 14.05+3% 14.11+3% 14.17+3%

Vmp [V] 38.2 38.4 38.6 38.8

Imax [Adc] 13.36 13.42 13.48 13.54

Pmp [W] /Tolerance 510+3% 515+3% 520+3% 525+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-SPLD132- | ZXM7-SPLD120- | ZXM7-SPLD120- | ZXM7-SPLD120-
530/N 450/N 455/N 460/N

ZXM7-SHLD132- | ZXM7-SHLD120- | ZXM7-SHLD120- | ZXM7-SHLD120-

530/N 450/N 455/N 460/N

Voc [V] /Tolerance 47.1+3% 41.6+3% 41.8+3% 42.0+3%

Isc [Adc] /Tolerance 14.23+3% 13.87+3% 13.93+3% 13.99+3%

Vmp [V] 39.0 34.3 345 34.7

Imax [Adc] 13.60 13.13 13.19 13.26

Pmp [W] /Tolerance 530+3% 450+3% 455+3% 460+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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Product Electrical Ratings:

Module type ZXM7-SPLD120- | ZXM7-SPLD120- | ZXM7-SPLD120- | ZXM7-SPLD120-

465/N 470/N 475/N 480/N
ZXM7-SHLD120- | ZXM7-SHLD120- | ZXM7-SHLD120- | ZXM7-SHLD120-

465/N 470/N 475/N 480/N

Voc [V] Tolerance 42.2+3% 42 .4+3% 42.6+3% 42.8+3%

Isc [Adc] /Tolerance 14.05+3% 14.11+3% 14.17+3% 14.23+3%

Vmp [V] 34.9 35.1 35.3 355

Imax [Adc] 13.33 13.40 13.46 13.53

Pmp [W] /Tolerance 465+3% 470+3% 475+3% 480+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Module type ZXM7-SPLD120- | ZXM7-SPLD108- | ZXM7-SPLD108- | ZXM7-SPLD108-
485/N 405/N 410/N 415/N

ZXM7-SHLD120- | ZXM7-SHLD108- | ZXM7-SHLD108- | ZXM7-SHLD108-

485/N 405/N 410/N 415/N

Voc [V] [Tolerance 43.0+3% 37.4+3% 37.6+3% 37.8+3%

Isc [Adc] /Tolerance 14.29+3% 13.87+3% 13.93+3% 13.99+3%

Vmp [V] 35.7 30.9 31.1 31.3

Imax [Adc] 13.59 13.11 13.19 13.26

Pmp [W] /Tolerance 485+3% 405+3% 410+3% 415+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

Note: Further qualification for higher and/or lower output power see annex 4
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Product Electrical Ratings:

Module type ZXM7-SPLD108- | ZXM7-SPLD108- | ZXM7-SPLD108- | ZXM7-SPLD108-

420/N 425/N 430/N 435/N
ZXM7-SHLD108- | ZXM7-SHLD108- | ZXM7-SHLD108- | ZXM7-SHLD108-

420/N 425/N 430/N 435/N

Voc [V] [Tolerance 38.0+3% 38.2+3% 38.4+3% 38.6+3%

Isc [Adc] /Tolerance 14.05+3% 14.11+3% 14.17+3% 14.23+3%

Vmp [V] 31.5 31.7 31.9 32.1

Imax [Adc] 13.34 13.41 13.49 13.56

Pmp [W] /Tolerance 420+3% 425+3% 430+3% 435+3%

Maximum system 1500 1500 1500 1500

voltage [V]

Maximum Over-

Current Protection 25 25 25 25

Rating [A]

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

Modifications:

] Initial module design qualification

X] Extension of module design qualification

X Original test report ref. NO. ....c.c.ccoeeeveveerveerenenn. : 704061908304-06A2

Model differences and modification:

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

X 4.2.1 Modification to frontsheet [] 4.3.1 Modification to frontsheet
X 4.2.2 Modification to encapsulation system [] 4.3.2 Modification to encapsulation system
X 4.2.3 Modification to cell technology [] 4.3.3 Modification to front contact (e. g.
TCO)
X 4.2.4 Modification to cell and string [] 4.3.4 Modification to cell technology
interconnect material or technique
X 4.2.5 Modification to backsheet [] 4.3.5 Modification to cell layout
X 4.2.6 Modification to electrical termination [] 4.3.6 Modification to back contact
[] 4.2.7 Modification to bypass diode [] 4.3.7 Modification to edge deletion
[] 4.2.8 Modification to electrical circuitry [] 4.3.8 Modification to interconnect material or
technique
[] 4.2.9 Modification to edge sealing [] 4.3.9 Modification to backsheet
[] 4.2.10 Modification to frame and/or mounting [] 4.3.10 Modification to electrical termination
structure
[]4.2.11 Change in PV module size [] 4.3.11 Modification to bypass diode
[] 4.2.12 Higher or lower output power (by [] 4.3.12 Modification to edge sealing

10 % or more) with the identical design and
size and using the identical cell process

[]4.2.13 Increase of over-current protection [] 4.3.13 Modification to frame and/or mounting
rating structure
[]4.2.14 Increase of system voltage []4.3.14 Change in PV module size
X 4.2.15 Change in cell fixing tape []4.3.15 Higher or lower output power (by
X See summary 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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MODULE GROUP ASSIGNMENT:

Sample #

Sample
Group ID

Type/model

Sample S/N

Remark

Material combination 1: Cell type: ZXM7HD-10+ Encapsulation material: Cybright T11/Cybright W11 + Rear
cover: glass+ Fluxing agent: SF105

M1-10
AL ZXM8-TPLD132-650/M ZX71223623172481 Control module
(GDP230067-1)
M1-13 B ZXM8-TPLD132-650/M ZX71223623070528 HS
(GDP230067-2)
M1-8
(GDP230067-3) c1 ZXM8-TPLD132-650/M ZX71223623070521 TC200
M1-9
(GDP230067-4) c2 ZXM8-TPLD132-650/M ZX71223623070531 TC200
GDP230067-5 | Low1-1 | ZXM8-TPLD132-630/M ZX79223621306505 Lower end
power class
GDP230067-6 | Low1-2 | ZXM8-TPLD132-630/M ZX79223621306509 Lower end
power class
GDP230067-7 | High1-1 | ZXM8-TPLD132-670/M ZX79223621306505 Higher end
power class
GDP230067-8 | High1-2 | ZXM8-TPLD132-670/M ZX79223621306509 Higher end
power class

Material combination 2: Cell type: ZXM7HD-16(N)+ Encapsulation material: S102 / EV1050G2 + Rear
cover: glass+ Fluxing agent: SF105

(GDF',\Azzg'Olé) 64-1) Al ZXM7-UPLDD156-615/N ZX78223729133823 Control module
(GDF%%_olc?e 4-4) B ZXM7-UPLDD156-615/N ZX78223729133826 HS
(GDP,\2/|§6?)6 45) c1 ZXM7-UPLDD156-615/N ZX78223729133834 UV sequence
(GDP'\2/|:?(3364-6) C2 ZXM7-UPLDD156-615/N ZX78223729133837 UV sequence
(GDP'\ZA;(;%B 47) D1 ZXM7-UPLDD156-615/N ZX78223729133824 TC200
(GDP'\zﬂgzége 4.8) D2 ZXM7-UPLDD156-615/N ZX78223729133827 TC200

G DP“Z";(;gB 4.9) El ZXM7-UPLDD156-615/N ZX78223729133836 DH1000+SML
(GDpzl\g%ge 4.10) E2 ZXM7-UPLDD156-615/N ZX78223729133832 DH1000+HT
GDP230064-20 | Low2-1 | ZXM7-UPLDD156-585/N ZX78223729133863 p';)?,:’,"e?rc?ggs
GDP230064-21 | Low2-2 | ZXM7-UPLDD156-585/N ZX78223729133871 p'-o‘z,v""eirc‘la;‘gs
GDP230064-22 | High 2-1 | ZXM7-UPLDD156-630/N ZX78223729133875 gc')i\?vg?rcf;s‘l
GDP230064-23 | High 2-2 | ZXM7-UPLDD156-630/N ZX78223729133879 g\?vr;?rc?;sqs
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Material combination 3: Cell type: Cell type: ZXM7HD-16(N)+ Encapsulation material: S102 / EV1050G5 +
Rear cover: glass+ Fluxing agent; SF105

M3-10
Al ZXM7-UPLD156-615/N ZX78223729133892 Control module
(GDP230064-1)
M3-13 B ZXM7-UPLD156-615/N ZX78223729133892 HS
(GDP230065-4)
M3-4
(GDP230065-5) Ci1 ZXM7-UPLD156-615/N ZX78223729133895 UV sequence
M3-5
(GDP230065-6) Cc2 ZXM7-UPLD156-615/N ZX78223729133899 UV sequence
M3-6
(GDP230065-9) E1 ZXM7-UPLD156-615/N ZX78223729133913 DH1000
M3-7
(GDP230065-10) E2 ZXM7-UPLD156-615/N ZX78223729133915 DH1000
GDP230065-20 | Low3-1 | ZXM7-UPLD156-585/N ZX78223729133941 Lower end
power class
GDP230065-21 | Low3-2 | ZXM7-UPLD156-585/N ZX78223729133952 Lower end
power class
GDP230065-22 | High3-1 | ZXM7-UPLD156-630/N ZX78223729133957 Higher end
power class
GDP230065-23 | High3-2 | ZXM7-UPLD156-630/N ZX78223729133961 Higher end
power class
Material combination 4: Cell type: ZXM7HD-11(N)+ Encapsulation material: S102 / EV1050G2 + Rear
cover: glass+ Fluxing agent: SF105
GDP230068-1 | Low4-1 | ZXM7-EPLDD156-585/N ZX78223729134059 Lower end
power class
GDP230068-2 | Low4-2 | ZXM7-EPLDD156-585/N ZX78223729134062 Lower end
power class
GDP230068-3 | High4-1 | ZXM7-EPLDD156-630/N ZX78223729134063 Higher end
power class
GDP230068-4 | High4-2 | ZXM7-EPLDD156-630/N ZX78223729134067 Higher end
power class

Material combination 5: Cell type: ZXM7HD-10(N)+ Encapsulation material: S102 / EV1050G2 + Rear
cover: glass+ Fluxing agent: SF105

GDP230069-1 | Low5-1 |ZXM7-SPLDD156-585/N ZX78223729134064 Lower end
power class
GDP230069-2 | Low5-2 | ZXM7-SPLDD156-585/N ZX78223729134066 Lower end
power class
GDP230069-3 | High5-1 | ZXM7-SPLDD156-630/N |  ZX78223729134068 Higher end
power class
GDP230069-4 | High5-2 | ZXM7-SPLDD156-630/N ZX78223729134069 Higher end
power class

Material combination 6: Cell type: Cell type: ZXM7HD-11(N)+ Encapsulation material: S102 / EV1050G5 +
Rear cover: glass+ Fluxing agent: SF105

GDP230070-1 | Low4-1 | ZXM7-EPLD156-585/N ZX78223729134071 Lower end
power class
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GDP230070-2 | Low4-2 | ZXM7-EPLD156-585/N ZX78223729134072 Lower end
power class
GDP230070-3 | High4-1 | ZXM7-EPLD156-630/N ZX78223729134075 Higher end
power class
GDP230070-4 | High4-2 | ZXM7-EPLD156-630/N ZX78223729134077 Higher end
power class

Material combination 7: Cell type: Cell type: ZXM7HD-10(N)+ Encapsulation material: S102 / EV1050G5 +
Rear cover: glass+ Fluxing agent: SF105

GDP230071-1 | Low5-1 | ZXM7-SPLD156-585/N ZX78223729134074 Lower end
power class
GDP230071-2 | Low5-2 | ZXM7-SPLD156-585/N ZX78223729134076 Lower end
power class
GDP230071-3 | High5-1 | ZXM7-SPLD156-630/N ZX78223729134078 Higher end
power class
GDP230071-4 | High5-2 | ZXM7-SPLD156-630/N ZX78223729134079 Higher end
power class

Supplementary information: Further qualification for higher and/or lower output power see annex 3

Note (1)  Use the “General product information” field to give any information on model differences
within a product type family covered by the test report and to describe the range of electrical
and safety ratings, if the TRF covers a type family of modules.

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

Note (4)  The module numbers/identifiers are set in accordance to IEC 62915 Photovoltaic (PV)
modules — Retesting for type approval, design and safety qualification, Annex A3
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IEC 61215-1
Clause Requirement + Test Result - Remark Verdict
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 M1-x
Visual inspection
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M1-10; M1- M1-13 M1-4; M1-5 M1-8; M1-9 M1-6; M1-7
11; M1-12
A | B | C1 c2 D1 | D2 El |E2
MOT06.2 MOT 05 MOT-10 MQT 11 MOT13
Performance Measurement-of WV-precendition Thermal cycling test Damp-heattest
at NMOT NMOT test 200 cycles 1000h
MQT 08 Outdoor 15-kWh/m? —40°Ct0 85 °C 85°C/85%RH
Exposure Test
60 kWh/m2 I-module I-module
MOTO7 MOQT18:1 MOT11 MQT-16 MQT 17
at-low thermal-test test mechanical
irradiance 50-cycles lead-test
—40°Cto85°C
| | |
MOT04 MQT19:2 MOFT12
of test
temperature 10-eyeles
85-%RH
Imodule
1-module
MOT 061 MOT 141
Performance-at Retention-of
STC junetion-box-test
| |
MQT 09 MOQT-14.2
Hot-spot Festofcord
endurance test anchorage
MQT 18.2 MOT19.2
Bypass diode Final-stabilization
functionality test
|
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MOQT 03 L MQT 15
. Wet leakage current
Insulation test test
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IEC 61215-1
Clause Requirement + Test Result - Remark Verdict
MQT 01 M2-x
Visual inspection
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M1-10; M1- M1-13 M1-4; M1-5 M1-8; M1-9 M1-6; M1-7
11; M1-12
A | B | C1 c2 D1 [ D2 El [E2
MOT06.2 MOT 05 MQT 10 MQT 11 MQT 13
Performance Measurement of UV precondition Thermal cycling test Damp heat test
atr-NMOT NMOF test 200 cycles 1000 h
MQT-08-Cutdoor 15 kWh/m? —40°Cto85°C 85°C/85% RH
Exposure-Test
60-kWh/im2 1 module 1 module
|
MOTO7 MOQT18:1 MQT 11 MQT 16 MQT 17
Performance Bypass-diode Thermal cycling Static Hail test
atlow thermal-test test mechanical
irradiance 50 cycles load test
—40°Cto85°C
| | |
MOT 04 MOT-19.2 MQT 12
Measurement Final-Stabilizatien Humidity freeze
of test
temperature 10 cycles
coefficients —-40°Cto85°C
85 % RH
1 module
1 module
MOT 061 MQT 14.1
Performance-at Retention of
STC junction box test
|
MQT 09 MOT14.2
Hot-spot Test of cord
endurance test ancherage
MQT 18.2 MQT-19:2
Bypass diode Final stabilization
functionality test
|
1 Module' MQT 06.1
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MQT 03 | MQT 15
) Wet leakage current
Insulation test test
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IEC 61215-1
Clause Requirement + Test Result - Remark Verdict
MQT 01 M3-x
Visual inspection
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M1-10; M1- M1-13 M1-4; M1-5 M1-8; M1-9 M1-6; M1-7
11; M1-12
A | B | c1 c2 D1 [ D2 El [E2
MOT06.2 MOT 05 MQT 10 MOT 11 MQT 13
Performance Measurement of UV precondition Thermal cycling test Damp heat test
at-NMOT NMOF test 200-eyceles 1000 h
MQT-08-Cutdeor 15 kWh/m? —40-°C-t0-85°C 85°C/85% RH
Exposure-Test
60-kWh/im2 1 module 1 module
|
MOTO7 MOQT18:1 MQT 11 MQT-16 MQT 17
Performance Bypass-diode Thermal cycling Statie Hail test
atlow thermal-test test mechanical
irradiance 50 cycles load test
—40°Cto85°C
| | |
MQT-04 MOT-19:2 MQT 12
Measurement Final-Stabilizatien Humidity freeze
of test
temperature 10 cycles
coefficients —40°Cto85°C
85 % RH
L-medule
1-module
MOT 061 MOT 141
Performance-at Retention-of
STC junction box test
| |
MQT 09 MOT14.2
Hot-spot Test of cord
endurance test ancherage
MQT 18.2 MQT19:2
Bypass diode Final stabilization
functionality test
|
1 Module' MQT 06.1
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MQT 03 | MQT 15
) Wet leakage current
Insulation test test
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IEC 61215-1
Clause Requirement + Test Result - Remark Verdict
MQT 01 M4-x &
Visual inspection M5-x &
M6-x &
M7-x
|
MQT 19.1
Initial Stabilization
MQT 06.1
Performance at STC
MQT 03
Insulation test
MQT 15
Wet leakage current
M1-10; M1- M1-13 M1-4; M1-5 M1-8; M1-9 M1-6; M1-7
11; M1-12
A | B | c1 c2 D1 [ D2 El [E2
MOT06.2 MOT05 MQT 10 MOT 11 MQT 13
Performance Measurement-of UV precondition Fhermal-eyeling-test Damp heat test
at-NMOT NMOF test 200-eycles 1000 h
MQT 08 Outdoor 15 kWh/m? —40°Cto85°C 85°C/85%RH
Exposure-Test
60-kWh/im2 1 module 1 module
|
MOT 07 MOT18.1 MQT 11 MOT 16 MOT 17
Performance Bypass-diode Thermal cycling Statie Yail-test
atlow thermal-test test mechanical
irradiance 50 cycles load-test
—40 °C to 85 °C
| |
MOT 04 MOT-19.2 MQT 12
Measurement Final Stabilization Humidity freeze
of test
temperature 10 cycles
coefficients -40°Cto85°C
85 % RH
I-medule
1-module
MOT06.1 MOT14.1
Performance-at Retention-of
STC junction box test
| |
MQT 09 MOT14.2
Hot-spot Festofcord
endurance test ancherage
MQT 18.2 MOT19.2
Bypass diode Final stabilization
functionality test
|
measured together with modules
from sequences B-E as control and Performance at
to determine reproducibility r STC
2 modules MQT 03 L MQT 15
. Wet leakage current
Insulation test test
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IEC 61215-1
Clause Requirement + Test Result - Remark Verdict
5. MARKING AND DOCUMENTATION P
51 Name Plate
All electrical data is shown as relative to standard Marked on label
test conditions (1 000 W/mz, 25 °C, AM 1,5 P
according to IEC TS 61836).
International symbols are used where applicable. Marked on label P
The module includes clear and indelible markings: —
a. Name, registered trade name or registered ZNShine Solar (logo) p
trade mark of manufacturer
b. Type or model number designation Marked on label P
c. Serial number (unless marked on other part of |Provided under superstrate p
product) near the top rail of frame
d. Date and place of manufacture, alternatively serial number allowing to
serial number allowing to trace the date and trace the date and place of P
place of manufacture; manufacture
e. Maximum system voltage 1500V DC P
f. Class of protection against electrical shock Class Il P
g. Voltage at open-circuit or Voc including Marked on label p
tolerances.
h. Current at short-circuit or Isc including Marked on label p
tolerances
i. Module maximum power or Pmax including Marked on label p
tolerances
5.2 Documentation
521 Minimum requirements
Modules are supplied with documentation describing
the methods of electrical and mechanical installation P
as well as the electrical ratings of the module
The documentation states the class of protection
against electrical shock under which the module has p
been qualified and any specific limitations required
for that class.
The documentation assures that installers and
operators receive appropriate and sufficient p
documentation for safe installation, use, and
maintenance of the PV modules.
5.2.2 Information given in the documentation P
a. Allinformation required under 5.1 €) to i) Refer to manual document P
b. Overcurrent protection device type and rating Refer to manual document p
are e.g. given in IEC 60269-6
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Maximum series/parallel module configuration is p
recommended
c. Manufacturer’s stated tolerance for Voc, Isc and
maximum power output under standard test P
conditions
d. Temperature coefficient for voltage at open- P
circuit
e. Temperature coefficient for maximum power P
f.  Temperature coefficient for short-circuit current P

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

g. Nominal module operating temperature (NMOT)

is specified N/A
h. Performance at NMOT (MQT 06.2) is specified N/A
i. Performance at low irradiance (MQT 07) is =
specified
International symbols used where applicable P
Compliance checked by inspection and MQT 04 p
through MQT 07
The electrical documentation includes a detailed description of the electrical .
installation wiring method to be used
j- The minimum cable diameters for modules =

intended for field wiring

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

I.  The size, type, material and temperature rating

of the conductors to be used P
m. Type of terminals for field wiring N/A
n. Specific PV connector model/types and
manufacturer to which the module connectors P
are mated
0. The bonding method(s) to be used (if Refer to manual document
applicable); all provided or specified hardware P
is identified in the documentation
p. The type and ratings of bypass diode to be Refer to manual document p
used (if applicable)
g. limitations to the mounting situation (e.g., slope, |Refer to manual document =

orientation, mounting means, cooling)
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r. A statement indicating the fire rating(s) and the
applied standard and the limitations to that
rating (e.g., installation slope, sub-structure or
other applicable installation information)

s. A statement indicating the design load per each
mechanical means for securing the module as
evaluated during the static mechanical load test
according to MQT 16. At discretion of the
manufacturer the test load and/or the safety
factor ym may be noted, too

The installation instructions include relevant
parameters specified by manufacturer or the
following statement or the equivalent:

"Under normal conditions, a photovoltaic module is
likely to experience conditions that produce more
current and/or voltage than reported at standard test
conditions. Accordingly, the values of Isc and Voc
marked on this module should be multiplied by a
factor of 1,25 when determining component voltage
ratings, conductor current ratings, and size of
controls connected to the PV output.”

523

Assembly instructions

N/A

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

N/A

Supplementary information: N/A

7. PASS CRITERIA

7.2

Power output and electric circuitry

7.2.1

Verification of rated label values (Gate No. 1)

Manufacturer’s tolerances and Laboratory uncertainties

T|0V |0V | T

t1

t2

t3

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

ma

measurement uncertainty in % of 2.28
laboratory

1.08

1.90

Laboratory reproducibility r................... [+0.26%

After stabilization, each individual module meets the requirements

See Table 03

See Table 03

See Table 03

T | T | T | T
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After stabilization the arithmetic average P max of |See Table 03 P
all modules meet the requirements.
7.2.2 Maximum power degradation during type approval testing (Gate #2) P

At the end of each test sequence or for sequence B
after bypass diode test, each test sample meets the P
requirements for Pmax

7.2.3 Electrical circuitry P
Samples do not exhibit an open-circuit during the P
tests

7.3 Visual defects P
There is no visual evidence of a major defect. P

7.4 Electrical safety P
The insulation test (MQT 03) requirements are met p

after the tests

The wet leakage current test (MQT 15)
requirements met at the beginning and at the end of P
each sequence

Specific requirements of the individual tests are met P

Supplementary information: N/A

TRF No. IEC61215D_SE



Page 65 of 125

Report No. 704061908304-07 part 1 of 2

IEC 61215-2
Clause Requirement + Test Result - Remark Verdict
4. TESTING OVERVIEW P
Initial examination All modules P
4.1 Visual inspection (MQT 01)) .......ccccceeeeeevvvvvvveeee...s. | See Table 01 =)
4.19.5 Initial stabilization (MQT 19.1) ............ccceeeeeveneeennn. s | See Table 02 P
4.6 Performance at STC (MQT 06.1) See Table 03 P
4.3 Insulation test (MQT 03) .......cccceevvveeviieeeevineeeenn . | See Table 04 P
4.15 Wet leakage current test (MQT 15) ....................... | See Table 05 P
Sequence | 3 Modules Samples M1-10; M1-11; M1- N/A
A 12
4.6 Performance at NMOT (MQT 06.2) ....................... | See Table 06 N/A
4.7 Performance at low irradiance (MQT 07)............... | See Table 07 N/A
4.4 Measurement of temperature coefficients (MQT See Table 08 N/A
04) e
Sequence | 1 Module Sample M1-13 P
B
4.5 Measurement of nominal module operating See Table 09 N/A
temperature (NMOT, °C) (MQT 05) .......ccceeeeeeel
4.8 Outdoor exposure test(MQT 08)..........ccccceevveeee..t | See Table 10 N/A
4.18.1 Bypass diode thermal test (MQT 18.1) N/A
Maximum allowed junction temperature ...............: —
Calculated junction temperature ...............eeeveveenns s —
Final measurements............ccccccccovvvvviiieeeeennnnnnnnn. . | See Table 11 N/A
4.18.2 Bypass diode functionality test (MQT 18.2) .........: See Table 12 N/A
4.19.6 Final stabilization (MQT 19.2)...........ccccceevvvveeent | See Table 12.1 - 12.3 N/A
49 Hot spot endurance test (MQT 09) ........................ | See Table 13.1 - 13.5 P
Sequence | 2 Modules Samples M1-4; M1-5 P
C
4.10 UV preconditioning test (MQT 10) ............eceee.....t. | See Table 14.1-14.4
4.11 Thermal cycling test 50 cycles (MQT 11)............... | See Table 15.1 - 15.4 P
4.12 Humidity-freeze test (MQT 12)...........ccccceevvveeeen.t | See Table 16.1 - 16.4
Sequence | 1 Module Sample M1-4 P
C1
4.14 Robustness of terminations test (MQT 14) P
4.14.2 Retention of junction box on mounting surface See Table 17.1 - 17.7 P
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4.14.3 Test of cord anchorage (MQT 14.2) N/A
4.14.3.1 | This test omitted if junction box is qualified to IEC See list of attachments N/A
4.14.3.2.1 | Junction boxes intended to be used with cables See Table 17.4 N/A
specified by the manufacturer.........................
4.14.3.2.2 | Junction boxes intended to be used with generic See Table 17.4 N/A
CabIeS. ...
Sequence | 2 Modules Sample M1-8; M1-9 P
D
4.11 Thermal cycling test 200 cycles (MQT 11) ...........: | See Table 18.1 - 18.2 P
Sequence | 2 Modules Samples M1-6; M1-7 P
E
4.13 Damp heat test (MQT 13) ........ccevvvvvvvvvvvvvvveeeeeenenn.:. | See Table 19.1 - 19.4 P
Sequence | 1 Module Sample M1-6 P
E1l
4.16 Static mechanical load test (MQT 16).................... | See Table 19.5 - 19.7 P
Sequence | 1 Module Sample M1-7 P
E2
4.17 Hail test (MQT 17) See Table 19.8 - 19.10 P
Final measurement All modules for Sequence C, P
D, E; Control module for
Sequence A
4.19.6 Final stabilization (MQT 19.2)................cceeeeeeeeee.... | See Table 20.1 - 20.2 N/A
4.6 Performance at STC (MQT 06.1) ...........cceeeeeeeeee.:. | See Table 20.3
4.3 Insulation test(MQT 03) ...........ceeeevevvveveveveeeeeeeeee.... | See Table 21 P
4.15 Wet leakage current test(MQT 15) .............e.........:. | See Table 22 P
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TABLE 01: MQT 01 ini: Initial Visual inspection P
Test Date [YYYY-MM-DDJ........ccccvvvvrnnnnnn. : 12022-09-20 for M1-x —

2022-09-15 for M2-x
2022-09-15 for M3-x

Sample # Nature and position of initial findings — comments or attach photos —
M1-10 No major visual defects found P
M1-13 No major visual defects found P
M1-8 No major visual defects found P
M1-9 No major visual defects found P
GDP230067-5 No major visual defects found P
GDP230067-6 No major visual defects found P
GDP230067-7 No major visual defects found P
GDP230067-8 No major visual defects found P
M2-10 No major visual defects found P
M2-13 No major visual defects found P
M2-4 No major visual defects found P
M2-5 No major visual defects found P
M2-8 No major visual defects found P
M2-9 No major visual defects found P
M2-6 No major visual defects found P
M2-7 No major visual defects found P
GDP230064-20 No major visual defects found P
GDP230064-21 No major visual defects found P
GDP230064-22 No major visual defects found P
GDP230064-23 No major visual defects found P
M3-10 No major visual defects found P
M3-13 No major visual defects found P
M3-4 No major visual defects found P
M3-5 No major visual defects found P
M3-6 No major visual defects found P
M3-7 No major visual defects found P
GDP230065-20 No major visual defects found P
GDP230065-21 No major visual defects found P
GDP230065-22 No major visual defects found P
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GDP230065-23 No major visual defects found P

Supplementary information: N/A

TABLE 02: MQT 19.1 ini: Initial stabilization —
TABLE 02.1: MQT 06.1 ini: Performance at STC before initial stabilization (single-side front) —
Test Date [YYYY-MM-DD].......cccceevrnnenne 1 12022-09-20 for M1-x —
2022-09-15 for M2-x
2022-09-15 for M3-x
Test method........cccoooviiieeiiie © | IX] Simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
M1-10 18.351 45.535 17.284 37.757 652.592 78.10 —
M1-13 18.361 45.514 17.283 37.798 653.263 78.17 —
M1-8 18.357 45521 17.293 37.727 652.413 78.07 —
M1-9 18.348 45.526 17.267 37.787 652.468 78.11 —
M2-10 13.584 56.349 12.873 47.583 612.542 80.01 —
M2-13 13.601 56.406 12.986 46.945 609.624 79.39 —
M2-4 13.508 56.815 12.921 47.194 609.813 79.40 —
M2-5 13.706 56.147 13.191 46.315 610.950 79.37 —
M2-8 13.592 56.369 12.944 47.299 612.250 79.85 —
M2-9 13.687 55.962 12.936 47.289 611.738 79.8 —
M2-6 13.492 56.654 12.877 47.450 610.993 79.86 —
M2-7 13.687 56.148 12.995 47.044 611.348 79.54 —
M3-10 13.591 56.326 12.836 47.466 609.274 79.59 —
M3-13 13.607 56.424 13.007 46.766 608.285 79.23 —
M3-4 13.510 56.823 12.928 47.031 608.017 79.20 —
M3-5 13.709 56.154 13.165 46.177 607.920 78.97 —
M3-6 13.490 56.658 12.866 47.311 608.703 79.64 —
M3-7 13.692 56.151 12.965 46.912 608.214 79.11 —

Supplementary information: N/A

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

Test Date [YYYY-MM-DD].......cccevveennnn. 1 12022-09-15 —

Test method........c.ccceeeeeeeee e, .| X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
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M2-10 9.937 55.889 9.317 48.551 452.329 81.45 —
M2-13 9.993 55.799 9.353 48.441 453.063 81.28 —
M2-4 9.924 56.088 9.290 48.689 452.322 81.26 —
M2-5 10.061 55.389 9.428 48.023 452.774 81.24 —
M2-8 9.920 55.771 9.403 48.207 453.301 81.91 —
M2-9 10.002 55.492 9.482 47.818 453.415 81.69 —
M2-6 9.880 56.119 9.321 48.670 453.67 81.80 —
M2-7 9.956 55.746 9.287 48.479 450.239 81.13 —

Supplementary information: N/A

TABLE 02.1: MQT 06.1 ini: Performance at STC before initial stabilization (Equivalent —
irradiance)

Test Date [YYYY-MM-DD]........cccccvvrnennn 1 12022-09-15 —
TeSt MEthOd .....oveveeeeeeeeeeeeeeeee e . | X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
M2-10 14.965 56.619 14.405 46.768 673.673 79.45 —
M2-13 14.985 56.548 14.366 46.625 669.79 79.03 —
M2-4 14.885 56.98 14.251 47.073 670.832 79.06 —
M2-5 15.088 56.273 14.405 46.559 670.652 78.94 —
M2-8 14.973 56.544 14.353 46.86 672.577 79.42 —
M2-9 15.075 56.119 14.451 46.508 672.076 79.38 —
M2-6 15.086 56.435 14.323 46.999 673.181 79.03 —
M2-7 15.022 56.592 14.261 47.154 672.450 79.07 —

Supplementary information: 1090W/m? equivalent irradiance is the effective value calculated when backside
irradiance is 135W/m?,

TABLE 02.2: MQT 19.1 ini: Initial Stabilization procedure P

Light exposure method ...........cccocvveeeiiiien e : X Simulator O 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 # M1-10 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-20 / 2022-09-22
Test cycle :Prt;(?i;itgg Irr(W/i;r;;:e texsgr;lt?ﬂe Relzi;ive Tr;n;xe(nwd) ;t PF',“:IZ; P'E‘;/”o))/ (5;221;)
(kWh/m?2) (°C) cycle 9e
Initial — — — — 652.592 — —
1 5 800~1000 50+10 MPPT 650.839 — —
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2 5 800~1000 5010 MPPT 649.088 0.54 Yes
3 — — — — — — —
4 — — — — — — —
Sample # M1-13 |Test Date (YYYY-MM-DD) start/end ........... : 2022-09-20 / 2022-09-22
Initial — — — — 653.263 — —
1 5 800~1000 50+10 MPPT 651.602 — —
2 5 800~1000 50+10 MPPT 649.942 0.51 Yes
3 — — — — — — —
4 — — — — — — —
Sample # M1-8 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-20 / 2022-09-22
(KWh/m?) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 652.413 — —
1 5 800~1000 50+£10 MPPT 650.568 — —
2 5 800~1000 50+10 MPPT 648.726 0.57 Yes
3 — — — — J— J— J—
4 — — — — — — —
Sample # M1-9 |Test Date (YYYY-MM-DD) start/end ........... : 2022-09-20 / 2022-09-22
reose | e | "SSPSRl | T T |
Initial — — — — 652.468 — —
1 5 800~1000 50+10 MPPT 650.715 — —
2 5 800~1000 50+10 MPPT 648.963 0.54 Yes
3 — — — — J— — J—
4 — — — — — — —
Sample # M2-10 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/2021-09-17
Test cycle :?;%;}gg Irradiance terhﬂsgrgti e | Resistive Tﬁ;xénwd) ;t Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) C) load eycle Paverage (%) | (Yes/No)
Initial (F) — — — — 612.542 — —
1 5 800~1000 50 £ 10 MPPT 611.758 — —
2 5 800~1000 50+ 10 MPPT 611.092 0.24 Yes
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Initial (R) — — — — 452.329 — —
1 5 800~1000 50 £ 10 MPPT 451.802 — —
2 5 800~1000 50 £+ 10 MPPT 451.182 0.25 Yes
Sample # M2-13 |Test Date (YYYY-MM-DD) start/end ........... : 2022-09-15/2021-09-17
Testcycle | IMegrated | o nce B Resistive |FPmxW)at) o Pmin) / | Stable
irradiation (W/m?) temperature load the end of P (%) | (Yes/No)
(kKWh/m2) (°C) cycle average
Initial (F) — — — — 609.624 — —
1 5 800~1000 50 + 10 MPPT 608.740 — —
2 5 800~1000 50 + 10 MPPT 608.305 0.22 Yes
Initial (R) — — — — 453.063 — —
1 5 800~1000 50+ 10 MPPT 452.137 = -
2 5 800~1000 50+ 10 MPPT 451.777 0.28 Yes
Sample # M2-4 | Test Date (YYYY-MM-DD) start/end ............ : 2022-09-15/2021-09-17
Integrated : Module _ Pmax (W) at e
Testcycle | irradiation |rr(3\c/j/|21r;§e temperature Relzls(tjlve the end of P;“ax P?‘;))/ ( ?(:221]% )
(KWh/m?) (°C) cycle g L
Initial (F) — — — — 609.813 — —
1 5 800~1000 50 + 10 MPPT 609.587 — —
2 5 800~1000 50 + 10 MPPT 608.821 0.16 Yes
Initial (R) — — — — 452.322 — —
1 5 800~1000 50+ 10 MPPT 451.435 — —
2 5 800~1000 50+ 10 MPPT 450.858 0.32 Yes
Sample # M2-5 |Test Date (YYYY-MM-DD) start/end ............ 2022-09-15/2021-09-17
Testcycle | Megrated | o nce UL Resistive | mxWat) o Pmin) / | Stable
irradiation (Wim?) temperature load the end of p (%) | (Yes/No)
m cycle
(kWh/m?) (°C) I average
Initial (F) — — — — 610.950 — —
1 5 800~1000 50+ 10 MPPT 610.091 — —
2 5 800~1000 50+ 10 MPPT 609.494 0.24 Yes
Initial (R) — — — — 452.774 — —
1 5 800~1000 50+ 10 MPPT 452.372 — —
2 5 800~1000 50+ 10 MPPT 452.233 0.12 Yes
Sample # M2-8 | Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/2021-09-17
Integrated . Module o Pmax (W) at
Test cycle — Pmi
4 irradiation '"(3{,3',';2?6 temperature Re;';’gve the end of Plg‘ax Pf(nol/n))/ ( fézmeo )
(KWh/m?) (°C) cycle AR L
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Initial (F) — — — — 612.250 — —
1 5 800~1000 50+ 10 MPPT 611.354 — —
2 5 800~1000 50+ 10 MPPT 609.956 0.38 Yes
Initial (R) — — — — 453.301 — —
1 5 800~1000 50+ 10 MPPT 453.144 — —
2 5 800~1000 50+ 10 MPPT 452.280 0.23 Yes
Sample # M2-9 | Test Date (YYYY-MM-DD) start/end ............ : 2022-09-15/2021-09-17
Test cycle Ii?rt;%;itgg Irradiance tenl\:lp?e(:jrlz;lgj o | Resistive F&T ;Xe(x\clj) ;t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) C) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 611.738 — —
1 5 800~1000 50+ 10 MPPT 611.579 — —
2 5 800~1000 50+ 10 MPPT 610.470 0.21 Yes
Initial (R) — — — — 453.415 — —
1 5 800~1000 50+10 MPPT 453.120 — —
2 5 800~1000 50+10 MPPT 451.968 0.69 Yes
Sample # M2-6 |Test Date (YYYY-MM-DD) start/end ............ 2022-09-15/2021-09-17
Test cycle :?rt:dgigiitgg |rradiar;ce terzﬂsgrlz;ltire Neslbits |fc’rr:(:xénvvd) ;‘t Prax — Pmin) / |~ Stable
(KWh/m?) (W/m?2) °C) load cycle Paverage (%) [ (Yes/No)
Initial (F) - - - - 610.993 - -
1 5 800~1000 50+ 10 MPPT 609.032 — —
2 5 800~1000 50+ 10 MPPT 607.052 0.65 Yes
Initial (R) — — — — 453.670 — —
1 5 800~1000 50+ 10 MPPT 451.824 — —
2 5 800~1000 50+ 10 MPPT 449.997 0.81 Yes
Sample # M2-7 | Test Date (YYYY-MM-DD) start/end ............ 2022-09-15/2021-09-17
Test cycle Ii?rt:(g:}[itgg i eEEs texp?grztlire ReslEns Tﬁéxéx\é) ;t Prax — Pmin) / |~ Stable
(KWh/m?) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 611.348 — —
1 5 800~1000 50+ 10 MPPT 609.366 — —
2 5 800~1000 50 £ 10 MPPT 607.397 0.65 Yes
Initial (R) — — — — 450.239 — —
1 5 800~1000 50+ 10 MPPT 448.403 — —
2 5 800~1000 50 £ 10 MPPT 446.582 0.82 Yes
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Sample # M3-10 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/2021-09-17
Test cycle :Prtaec%zitgg '”(f‘/\‘,’/‘fr‘]’;‘)’e terﬁﬂsgrlélltelzjre Relzi:(tjive Tr?gxe(nwd) ci‘t P;:Z; ep?(i/”o))/ (\2:212)
(KWh/m?2) (°C) cycle verag
Initial - == — — 609.274 — —
1 5 800~1000 50+10 MPPT 607.391 — —
2 5 800~1000 50+10 MPPT 604.007 0.87 Yes
3 — — — — — — —
4 — — — — — — —
Sample # M3-13 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/2021-09-17
Test cycle :prtaegi;aggg ITEETEITES terwr?grl;lt?]re ReSEnE I:r:zxe(nwd) ci‘t Pmax— Pmin) /| Stable
(KWh/m?) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 608.285 — —
1 5 800~1000 50+10 MPPT 606.266 — —
2 5 800~1000 50+10 MPPT 603.231 0.83 Yes
3 — — — — J— — J—
4 — — — — — — —
Sample # M3-4 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/2021-09-17
Test cycle :?rtaec?izitgg IEEfEnES texsgrlzjalteure Sesne Ft)r;n(aexe(nwd) ;t Prax — Pmin) /| Stable
(KWh/m?) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 608.017 — —
1 5 800~1000 50+10 MPPT 605.715 — —
2 5 800~1000 50+10 MPPT 603.986 0.67 Yes
3 — — — — J— J— J—
4 — — — — — — —
Sample # M3-5 |Test Date (YYYY-MM-DD) start/end ............: 2022-09-15/2021-09-17
Test cycle :Prtaegig[gg ITECIETEe tergﬂ;grtgt(lajre RESEE Tﬁéxéx\é) ;t Prax — Prin) / | Stable
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 607.920 — —
1 5 800~1000 50+ 10 MPPT 604.946 — —
2 5 800~1000 50+ 10 MPPT 602.444 0.90 Yes
Sample # M3-6 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/2021-09-17
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
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Initial (F) — — — — 608.703 — —
1 5 800~1000 50 + 10 MPPT 605.559 — —
2 5 800~1000 50 + 10 MPPT 603.147 0.92 Yes
Sample # M3-7 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/2021-09-17
Integrated : Module . Pmax (W) at o Stabl
Testcycle | irradiation '”(‘\a/:,j/';’;‘):e temperature Reks)leslgve the end of PFTaX PE};O))/ v a/Ne
(kWh/m?2) (°C) cycle T (Yes/No)
Initial (F) — — — — 608.214 — —
1 5 800~1000 50 + 10 MPPT 605.709 — —
2 5 800~1000 50 £ 10 MPPT 603.467 0.78 Yes
Supplementary information:
TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization P
Test Date [YYYY-MM-DD] .......ccccocvenennn : 2022-09-22 for M1-x —
2022-09-17 for M2-x
2022-09-17 for M3-x
Pmax(lab) lower limit (W) .......cccooeviinene : See table below: Pmax [W] — Min calc. —
B 635.510 for M1-x —
Brax (Lab) lower limit (W) ....coceevevvirenenens : 583.252 for M2-x
583.252 for M3-x
Voc(lab) upper limit (V) ..oocoveiviiiiiee : See table below: Voc [V] Max. calc. —
Isc (lab) upper limit (A) ..cocooevieiiiiiienn : See table below: Isc [A] Max. calc. —
Testmethod .......cccvveeeeeiiiicieeeeeeeenn Xl Simulator O Natural sunlight —
Isc [A] Voc [V] Pmax [W]
Sample # | \eas Max. Meas Max. Imp [A] [ Vmp [V] [ peas. Min. FF [%] | Result
calc. calc. calc.
M1-10 [18.309| 18.619 | 45.515 | 46.059 | 17.214 | 37.707 | 649.088 | 616.445 | 77.89 P
M1-13 [18.315| 18.619 | 45.490 | 46.059 | 17.217 | 37.750 | 649.942 | 616.445 | 78.01 P
M1-8 18.307 | 18.619 | 45.499 | 46.059 | 17.219 | 37.675 | 648.726 | 616.445 | 77.88 P
M1-9 18.306 | 18.619 | 45.506 | 46.059 | 17.197 | 37.737 | 648.963 | 616.445  77.90 P
Average == 649.180 | 635.510 — P
M2-10 |13.586 | 14.313 | 56.236 | 56.350 | 12.975 | 47.097 | 611.092 | 583.252 | 79.95 P
M2-13 |13.601 | 14.313 | 56.233 | 56.350 | 13.021 | 46.716 | 608.305 | 583.252 | 79.5 P
M2-4 13.507 | 14.313 | 56.276 | 56.350 | 12.908 | 47.166 | 608.819 | 583.252 ( 80.10 P
M2-5 13.706 | 14.313 | 56.004 | 56.350 | 13.089 | 46.566 | 609.494 |583.252 | 79.33 P
M2-8 13.590 | 14.313 | 56.215 | 56.350 | 13.062 | 46.698 | 609.956 | 583.252 | 79.78 P
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M2-9 13.686 | 14.313 | 55.215 | 56.350 | 13.071 | 46.705 | 610.480 | 583.252 | 80.79

M2-6 13.450| 14.313 | 56.334 | 56.350 | 12.807 | 47.400 | 607.052 | 583.252 | 79.69

M2-7 13.645| 14.313 | 56.128 | 56.350 | 12.925 | 46.994 | 607.397 | 601.291 | 80.12

Average = 609.074 | 596.402 —

M3-10 [13.591| 14.323 | 56.340 | 55.350 | 12.803 | 47.177 | 604.007 | 583.252 | 78.88

M3-13 [13.616| 14.323 | 56.320 | 56.350 | 12.985 | 46.456 |603.231 | 583.252 | 78.66

M3-4 13.514| 14.323 | 56.330 | 55.350 | 12.930 | 46.712 | 603.986 | 583.252 | 79.34

M3-5 13.703 | 14.323 | 56.129 | 56.350 | 13.130 | 45.883 | 602.444 | 583.252 | 78.33

M3-6 13.480| 14.323 | 56.312 | 55.350 | 12.822 | 47.040 | 603.147 | 583.252 | 79.46

M3-7 13.699 | 14.323 | 56.142 | 56.350 | 12.938 | 46.643 | 603.467 | 583.252 | 78.47

U|(OU|TUW|V|OV|O|(TW|UV|TVT|TT| DO

Average — 603.380 | 601.291 —

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

TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization (single-side rear) —
Test Date [YYYY-MM-DDJ.......ccccevevruenne : 12022-09-17 for M2-x —
Pmax(lab) lower limit (W) ......c.ccoovrinnnn. . | See table below: Pmax [W] — Min calc. —
Pax (Lab) lower limit (W) ....ccovevereerrnee. D= —
Voc(lab) upper limit (V) ..ccoooeeveiiiiiienee . | See table below: Voc [V] Max. calc. —
Isc (lab) upper limit (A) ..cocoovvvreiiiirien, . | See table below: Isc [A] Max. calc. —
TeSt MEthod .....ooveeeeeeeeeeeee e, . | X Simulator [] Natural sunlight —
Isc [A] Voc [V] Pmax [W]
Sample #| \eas. Max. | Meas. Max. | 'MP [Al | Vmp [V] | Meas. Min. FF [%] Result
calc. calc. calc.
M2-10 | 9.935 - 55.808 - 9.303 | 48.501 |451.182 - 81.34 -
M2-13 9.990 - 55.659 - 9.357 | 48.282 | 451.777 - 81.21 -
M2-4 9.918 - 55.946 - 9.292 | 48.521 |450.858 - 81.26 -
M2-5 10.065 - 55.259 - 9.430 | 47.957 |452.233 - 81.27 -
M2-8 9.917 - 55.64 - 9.392 | 48.155 | 452.28 - 81.96 -
M2-9 9.989 - 55.321 - 9.456 | 47.797 | 451.968 - 81.77 -
M2-6 9.834 - 56.095 - 9.255 | 48.622 | 449.997 - 81.57 -
M2-7 9.910 - 55.722 - 9.221 | 48.431 | 446.582 - 80.87 -
Average = - - — -
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Supplementary information: The limit values are calculated considering manufacturer’s tolerances t of rated
nameplate values and laboratory measurement uncertainties m.

TABLE 03: MQT 06.1 ini: Performance at STC after initial stabilization (Equivalent irradiance)

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

2022-09-17 for M2-x

Pmax(lab) lower limit (W) ......c.cccoovrinnnn. :

See table below: Pmax [W] — Min calc.

Prax (Lab) lower limit (W) ....ccovevererrernee. :

Voc(lab) upper limit (V) ..ccoooeveiiiiienes :

See table below: Voc [V] Max. calc.

Isc (lab) upper limit (A) .cooooveveeieeiieee :

See table below: Isc [A] Max. calc.

Testmethod ... :

X Simulator ] Natural sunlight

Isc [A] Voc [V] Pmax [W]
Sample #| Meas. | Max. | Meas. | Max. | 'MPIAl | VMP[V] | peas. Min. FF [%] Result
calc. calc. calc.
M2-10 | 14.966 - |56.476 - 14.394 46.706 | 672.278 - 79.49 -
M2-13 | 14.983 - |56.411 - 14.322 46.592 | 667.286 - 78.88 -
M2-4 | 14888 | - |56.832 - 14.272 | 46.868 |668.905 - 79.02 -
M2-5 15.088 - |56.189 - 14.447 46.298 | 668.875 - 78.87 -
M2-8 14971 - 56.393 - 14.243 47.112 |670.992 - 79.45 -
M2-9 15.074 - 56.016 - 14.472 46.351 | 670.772 - 79.38 -
M2-6 15.036 - 156.413 - 14.249 46.947 | 668.948 - 78.86 -
M2-7 14.972 - 56.57 - 14.187 47.102 | 668.236 - 78.90 -
Average = - - = -

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

1090W/m? equivalent irradiance is the effective value calculated when backside irradiance is 135W/m2.

TABLE 04: MQT 03 ini: Initial Insulation test P

Test Date [YYYY-MM-DD].............: [2022-09-22 for M1-x —
2022-09-17 for M2-x
2022-09-17 for M3-x

Test Voltage applied [V] ................. [8000/1500 —

Size of module [m?] ............cceeeeeees | 3.11 for M1-x —
2.80 for M2-x & M3-x

Required Resistance [MQ]............ : [12.86 for M1-x —
14.29 for M2-x & M3-x

Sample # Measured Dielectric breakdown Result
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MQ Yes (description) No
M1-10 >5000 No Dielectrical breakdown X P
M1-13 >5000 No Dielectrical breakdown X P
M1-8 >5000 No Dielectrical breakdown X P
M1-9 >5000 No Dielectrical breakdown X P
M2-10 >5000 No Dielectrical breakdown X P
M2-13 >5000 No Dielectrical breakdown X P
M2-4 >5000 No Dielectrical breakdown X P
M2-5 >5000 No Dielectrical breakdown X P
M2-8 >5000 No Dielectrical breakdown X P
M2-9 >5000 No Dielectrical breakdown X P
M2-6 >5000 No Dielectrical breakdown X P
M2-7 >5000 No Dielectrical breakdown X P
M3-10 >5000 No Dielectrical breakdown X P
M3-13 >5000 No Dielectrical breakdown X P
M3-4 >5000 No Dielectrical breakdown X P
M3-5 >5000 No Dielectrical breakdown X P
M3-6 >5000 No Dielectrical breakdown X P
M3-7 >5000 No Dielectrical breakdown X P
Supplementary information: the maximum measuring limit of the equipment is 5000 MQ.
TABLE 05: MQT 15 ini: Initial Wet leakage current test P
Test Date [YYYY-MM-DD] .......ccocccevvvvvvenncnennl | 2022-09-22 for M1-x —
2022-09-17 for M2-x
2022-09-17 for M3-x
Test Voltage applied [V]......ccccovvveiiiieennceeen. - 1500 —
Solution temperature [°Cl......ccccccovviveeiniieeennnnee [ 22.5 for M1-x —
22.6 for M2-x & M3-x
Solution resistivity [Q cm] ......cccoviiieiiiiiiiienene [ 2763 for M1-x —
2947 for M2-x & M3-x
Size of module [M?].......ccoceviiiiiniiiiieeveee et | 3211 for M1-x —
2.80 for M2-x & M3-x
Sample # Required Resistance [MQ] Measured [MQ] Result
M1-10 12.86 477.2 P
M1-13 12.86 490.5 P
M1-8 12.86 502.9 P
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M1-9 12.86 482.4 P
M2-10 14.29 574.9 P
M2-13 14.29 568.1 P
M2-4 14.29 582.3 P
M2-5 14.29 485.8 P
M2-8 14.29 573.2 P
M2-9 14.29 503.3 P
M2-6 14.29 539.2 P
M2-7 14.29 547.2 P
M3-10 14.29 521.2 P
M3-13 14.29 537.2 P
M3-4 14.29 542.1 P
M3-5 14.29 491.3 P
M3-6 14.29 542.8 P
M3-7 14.29 511.5 P
Supplementary information: N/A
TABLE 13: MQT 09 - Hot-spot endurance test P
Test Date [YYYY-MM-DD] start/end ...................... |2022-10-18 —
Sample # M1-13 —
Procedure of technology ............cccccoeeeveeuneene....... | X wafer-based technologies (WBT) MQT 09.1 —
0 monolithically integrated (MLI) thin film
technologies MQT 09.2
Cell interconnection circuit.............ccccceceeevvveeeeeeee.:. | OS XISP OPS —
X Pulse Simulator —
Type of light Source .........c.ccccocvcevveveeseeenenennn.. | X1 Steady state Simulator
O Natural sunlight
Module temperature at thermal equilibrium [°C].: |54.9/55.6/56.1/52.9 —
TABLE 13.1: MQT 09 - Hot-spot endurance test for WBT P
Selected hot-spot cells..........ccooeeriiiiiiiiinn, : Low Low Low RIGH a
Shading rate [%0]......cccoceemeeeiiieneeiee e : 15 10 10 5 —
Max. measured cell temperature in each cell [°C]: 161.2 158.2 152.3 142.4 —
Test duration of each shading [h] ..........cccoveenee. : 1 1 1 1 —
Irradiance during shading [W/m?] ............... ..... : 1000 1000 1000 1000 —
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Supplementary information: N/A
Test Date [YYYY-MM-DD] start/end ...................... |2022-11-10 —
Sample # M2-13 —
Procedure of technology ............ccccecveeveenne...e.s. | X wafer-based technologies (WBT) MQT 09.1 —

O monolithically integrated (MLI) thin film
technologies MQT 09.2

Cell interconnection CirCuit.............cccceevvvvvvvennnes. | OS XISP O PS —

X Pulse Simulator —
Type of light source .........ccccceeveeveveeveseessneenen . | X Steady state Simulator
O Natural sunlight

Module temperature at thermal equilibrium [°C].: |57.1/58.1/57.7/54.6 —
TABLE 13.1: MQT 09 - Hot-spot endurance test for WBT P
LOW LOW LOW HIGH —

Selected hot-spot cells........cccccoceveviceeciciee e, :

Shading rate [20]........ccoveereereenieriene e : 10 10 16 8 —
Max. measured cell temperature in each cell [°C]: 167.5 159.3 178.3 151.1 —
Test duration of each shading [h] .........ccccceenene : 1 1 1 1 —
Irradiance during shading [W/m?] ............... ..., : 1185 1185 1185 1185 —

Supplementary information: N/A

Test Date [YYYY-MM-DD] start/end ...................... |2022-11-15 —
Sample # M3-13 —
Procedure of technology ............c.ccccceeevevenneneenn.s | X wafer-based technologies (WBT) MQT 09.1 —

O monolithically integrated (MLI) thin film
technologies MQT 09.2

Cell interconnection CirCuit..............ccccevvvvvvvenennns. | OS XISP O PS —

X Pulse Simulator —
Type of light SOUrce .........cccceveveevevevesenenenn.n.s. | X1 Steady state Simulator
O Natural sunlight

Module temperature at thermal equilibrium [°C].: |54.2/53.6/55.2/52.3 —
TABLE 13.1: MQT 09 - Hot-spot endurance test for WBT P
LOW LOW LOW HIGH —

Selected hot-spot cells...........ccocoiiiiiniiinicieee :

Shading rate [%0]......cccoceemeeeiiieneeiee e : 15 10 10 7 —
Max. measured cell temperature in each cell [°C]: 158.2 143.6 149.1 131.2 —
Test duration of each shading [n] ........ccccoeeeeee. : 1 1 1 1 —
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Irradiance during shading [W/m?] ............... ... : 1000 1000 1000 1000 —
Supplementary information: N/A
TABLE 13.2: MQT 09 - Hot-spot endurance test for MLI —
Selected hot-spot cells.........ccccccveviivicie e — —
Number of cells shaded............cccoeiiiiiiiiind — —
Max. measured cell temperature [°C] ..................: — —
Test duration during shading [h] .....ccceeveviiiiinennil — —
Irradiance during shading [W/m?] ...........ccco it — —
Supplementary information:
TABLE 13.3: MQT 01 - Visual inspection after hot-spot endurance test P
Test Date [YYYY-MM-DD]........ccocevvvnninnnnneneneent | 2022-10-18 for M1-x —
2022-11-11 for M2-x
2022-11-16 for M3-x
Sample # [Nature and position of initial findings — comments or attach photos —
M1-13 [No major visual defects found P
M2-13 [ No major visual defects found P
M3-13 [No major visual defects found P
Supplementary information:
TABLE 13.4: MQT 02 - Maximum power determination after hot-spot endurance test —
Test Date [YYYY-MM-DD]........ccocvvevrnnnninenneent | 2022-10-18 for M1-x —
2022-11-11 for M2-x
2022-11-16 for M3-x
Module temperature [°Cl.......cccccevvvenieeniienieenieenieennss |25 —
Irradiance [W/m?) .......ccccocvevreeeiceninneeiesieseseeneeent. 1000/ 1090 —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] —
M1-13 13.464 48.517 12.816 40.078 513.640 78.63 —
M2-13
Fornt 13.604 56.218 12.973 46.644 605.113 79.12 —
M2-13
Rear 9.988 55.648 9.357 48.172 450.745 81.10 —
M2-13
equivalent 14.979 56.395 14.314 46.480 665.315 78.76 —
M3-13 13.618 56.407 12.966 46.265 599.872 78.09 —
Supplementary information: 1090W/m? equivalent irradiance is the effective value calculated when backside
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irradiance is 135W/m2.
TABLE 13.5: MQT 03 - Insulation test after hot-spot endurance test P
Test Date [YYYY-MM-DD].........ccccvevevienviennieeneenes | 2022-10-18 for M1-x —
2022-11-11 for M2-x
2022-11-16 for M3-x
Test Voltage applied [V] ...ccccccecveveevceevceevcieeeeeeen. | 8000/1500 —
Size of module [M?].......ccocevvvvevie v | 3.11 for M1-x —
2.80 for M2-x & M3-x
Required Resistance [MQ)]...........cccccvcvvivicnncnnns | 3.11 for M1-x —
14.29 for M2-x & M3-x
Sample Measured Required Dielectric breakdown Result
# MQ MQ Yes (description) No
M1-13 >5000 12.86 No dielectric breakdown X
M2-13 >5000 14.29 No dielectric breakdown X
M3-13 >5000 14.29 No dielectric breakdown X
Supplementary information: the maximum measuring limit of the equipment is 5000 MQ.
TABLE 13.6: MQT 15 - Wet leakage current test after hot-spot endurance test P
Test Date [YYYY-MM-DD]........ccocvvvnnnnnneneee s | 2022-10-18 for M1-x —
2022-11-11 for M2-x
2022-11-16 for M3-x
Test Voltage applied [V] .ccccccveevevvieeeiieeevvcieeen s 11500 —
Solution temperature [°Cl........ccccvvvvvnvirinnninnnnnnnnn. . [22.6 for M1-x —
22.6 for M2-x
22.6 for M3-x
Size of module [MZ].....cocoeiiii e, 3.11 for M1-x —
2.80 for M2-x
2.80 for M3-x
Solution resistivity [Q cm].....cccccovviiiiiiiiinieceee 2889 for M1-x —
2986 for M2-x
2854 for M3-x
Sample # Measured [MQ] Limit [MQ] Result
M1-13 521.4 12.86 P
M2-13 481.7 14.29 P
M3-13 513.3 14.29 P
Supplementary information: N/A
TABLE 13.7: MQT 18.2 - Bypass diode functionality test after Hot-spot endurance test P

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

2022-10-18 for M1-x
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2022-11-11 for M2-x
2022-11-16 for M3-x
O Method A —
Ambient temperature [°C] ....coccvvivevieeviieeviinnns | — —
Current flow applied [A] .ccocvvvviviieeeveeevieenens [ — —
Sample # VFEM VFMrated VFM = (N x VFMrated) £ 10 % Result
— — — O Yes O No —
— — — O Yes O No -
Supplementary information:N/A
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 14: MQT 10 - UV preconditioning test (Front-side) P

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

2022-09-25/2022-09-30 for M2-x & M3-x

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

60+5

UV irradiance (280-400nm) [W/m?] ............. © |115.81 —
Ratio of UV irradiance (280-320nm) (%) ...... : 7.8 —
UV dose (280-400nm) [KWh/ m?] ................. : |15 —

Module operation condition ......................... ..

X Short circuited O Pmax

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

TABLE 14: MQT 10 - UV preconditioning test (Rear-side)

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

2022-09-30/2022-10-05 for M2-x

Module temperature [°C] ......cccovcveeeriineeennns : |60+5 —
UV irradiance (280-400nm) [W/m?] .............. : 1109.51 —
Ratio of UV irradiance (280-320nm) (%) ......... |7.81 _
UV dose (280-400nm) [KWh/ m?] ................. : |15 —

Module operation condition ............cccccveeeenn o

X Short circuited [ ] Pmax

Supplementary information: Light sources not emitting a significant portion of light in the visible spectrum
where the module exhibits a power equal to or larger than 20 % of its STC measured power.
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UV preconditioning test was performed on front side of the module.
TABLE 14.1: MQT 01 - Visual inspection after UV preconditioning test P
Test Date [YYYY-MM-DDJ......cccccovvrvrinnnnnnnnn’ 2022-10-05 for M2-x —
2022-09-30 for M3-x
Sample# [Nature and position of initial findings — comments or attach photos —
M2-4 No major visual defects found P
M2-5 No major visual defects found P
M3-4 No major visual defects found P
M3-5 No major visual defects found P
Supplementary information: N/A
TABLE 14.2: MQT 15 - Wet leakage current test after UV preconditioning test P
Test Date [YYYY-MM-DD].....ccccoeoviniinnniennnnn. : 2022-10-05 for M2-x —
2022-09-30 for M3-x
Test Voltage applied [V] .....ccovverieneeniciienene : 11500 —
Solution temperature [°Cl.......cccevvvereriiinnennt 22.5 for M2-x —
22.5 for M3-x
Solution resistivity [Q cmM]....ccccccvvviiiiiiieiiens . |2768 for M1-x —
2768 for M3-x
Sample # Measured [MQ] Required Resistance [MQ] Result
M2-4 489.3 14.29 P
M2-5 493.1 14.29 P
M3-4 517.2 14.29 P
M3-5 503.2 14.29 P
Supplementary information: Size of module 2.80.
TABLE 14.3: MQT 02 — Max. power determination after UV preconditioning test - Optional —
Test Date [YYYY-MM-DD].......cccovvvrevrernrnnnns — -
Module temperature [°Cl.......ccccoevveeneeneenennnn’ — —
Irradiance [W/M?2)......ccoeeeererenreere e — —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result

Supplementary information:

TABLE 14.4: MQT 03 - Insulation test after UV preconditioning test - Optional

Test Date [YYYY-MM-DD]

Test Voltage applied [V]
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Size of module [M?] ... — —
Required Resistance [MQ].........c.cccoovevvennnnnt — —
Sample # Measured Dielectric breakdown Result
MQ] Yes (description) No
Supplementary information:
TABLE 15: MQT 11 - Thermal cycling 50 test P
Test Date [YYYY-MM-DD] start/end ......... 112022-10-12 / 2022-10-22 for M2-x & M3-x —
Total cycles (50)..........ccceeeeeeeeieeeeeeeee 2 |50 —
During the heat up cycle from [16.49/16.71 for M2-x —
Applied cUrrent (A) w..oovvvveeeeevveesorrrrn: | 20 7€ 1080 °C 13.13/13.13 for M2-x
Other stages 0.03 —
Sample # Open circuits (yes/no) —
M2-4 no P
M2-5 no P
M3-4 no p
M3-5 no P
Supplementary information:
TABLE 15.1: MQT 01 - Visual inspection after thermal cycling 50 test P
Test Date [YYYY-MM-DDJ.......cccccevverrennennnl 2022-10-22 for M2-x & M3-x —
Sample # |Nature and position of initial findings — comments or attach photos —
M2-4 No major visual defects found P
M2-5 No major visual defects found P
M3-4 No major visual defects found P
M3-5 No major visual defects found P
Supplementary information: N/A
TABLE 15.2: MQT 15 - Wet leakage current test after thermal cycling 50 test P
Test Date [YYYY-MM-DD].....ccccoovvininniinennn. © [2022-10-22 for M2-x & M3-x —
Test Voltage applied [V] ...cccoooveeieiiiiinieeen, : [1500 —
Solution temperature [°C] .......coooiiiiill 22.8 —
Solution resistivity [Qcm] ........ccooeeil 2965 —
Size of module [MZ] ..o 2.80 for M2-x & M3-x —
Sample # Measured [MQ] Required Resistance [MQ] Result

TRF No. IEC61215D_SE




Page 85 of 125

Report No. 704061908304-07 part 1 of 2

IEC 61215-2

Clause

Requirement + Test

Result - Remark

Verdict

M2-4

479.3

14.29

M2-5

448.5

14.29

M3-4

474.6

14.29

M3-5

483.2

14.29

V| V|0V | T

Supplementary information: N/A

TABLE 15.3: MQT 03 — Max. power determ

ination after thermal cycling 50 test - Optional

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

Module temperature [°C].......cccoveveviiieeeiinnnas

Irradiance [W/m32) ........ccccceeieeieeieecee e

Sample #

Imp [A] Pmax [W]

Supplementary information:

TABLE 15.4: MQT 03 - Insulation test after

thermal cycling 50 test - Optional

Test Date [YYYY-MM-DD]......cooccevvvvreeiinnnnnn, :

Test Voltage applied [V] «coccvevvceeeiieeeccieen, :

Size of module [M2] ..., :

Required Resistance [MQ].......c.cccoceevieevineenns :

Sample Measured

Dielectric breakdown

Result

# M

Yes (description) No

Supplementary information: Size of module [m?]

TABLE 16: MQT 12 - Humidity freeze 10 test P

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

2022-10-23/2022-11-03 for M2-x & M3-x

Total cycles (10) ..oovvieeiiiiiieeiiee e :

10

Applied current (A) .oveie :

0.05

Sample #

Open circuits (yes/no)

M2-4

no

M2-5

no

M3-4

no

M3-5

no

TU|TO|T| DO

Supplementary information:
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TABLE 16.1: MQT 01 - Visual inspection after humidity freeze 10 test P
Test Date [YYYY-MM-DD]......ccccocvvvevnvnnenene.t [2022-11-03 for M2-x & M3-x —
Sample # Nature and position of initial findings — comments or attach photos —
M2-4 No major visual defects found P
M2-5 No major visual defects found P
M3-4 No major visual defects found P
M3-5 No major visual defects found P
Supplementary information: N/A
TABLE 16.2: MQT 15 - Wet leakage current test after humidity freeze 10 test P
Test Date [YYYY-MM-DD]........cccocvvvvvvnnnnnen.t - [2022-11-03 for M2-x & M3-x —
Test Voltage applied [V] ccc.coccveeeevvceevvcieeeeen:. [ 1500 —
Solution temperature [°C]............cccceeeel |22.6 —
Size of module [m?].........cccvveiiviiee e | 2.80 —
Solution resistivity [Q cm]......cccceeviiviviievcnl 2894 —
Sample # Measured [MQ] Limit [MQ] Result
M2-4 503.5 14.92 P
M2-5 512.6 14.92 P
M3-4 493.2 14.92 P
M3-5 487.8 14.92 P
Supplementary information: N/A
TABLE 16.3: MQT 02 - Maximum power determination after humidity freeze 10 test -Optional —
Test Date [YYYY-MM-DD].......cccooverrrrereninnnst | — -
Module temperature [°Cl.......cccccvevriinnncnnensl | — —
Irradiance [W/Mm?) .....ccocvovvieieieneeeee el | — —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%]
Supplementary information:
TABLE 16.4: MQT 03 Insulation test after humidity freeze 10 test) -Optional —
Test Date [YYYY-MM-DD].......ccocvvrrrreririnnst | — —
Test Voltage applied [V] ...ccccooveeniiniiiiieel [ — —
Size of module [MZ].......ccocviviiniiien s | — —
Required Resistance [MQ].......ccccccvevvvvvicnnennss | — —
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Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No
Supplementary information:
TABLE 17: MQT 14 - Robustness of terminations test P
Test Date [YYYY-MM-DD] start/end ................ [2022-11-03 —
TABLE 17.1: MQT 14.1 Retention of junction box on mounting surface P
Sample # M1-x —
Supplementary information: The force of 156N applied.
TABLE 17.2: MQT 01 - Visual inspection after retention of junction box on mounting P
surface
Test Date [YYYY-MM-DD].....ccccocveerieriiiniienen 112022-11-03 —
Sample # Nature and position of initial findings — comments or attach photos —
M2-4 No major visual defects found P
Supplementary information: N/A
TABLE 17.3: MQT 15 - Wet leakage current test after retention of junction box on mounting P
surface
Test Date [YYYY-MM-DD].....ccccooovininnnnnennnn. 1 [2022-11-03 —
Test Voltage applied [V] cccccoeveeeevicieeeiiieeees : (1500 —
Solution temperature [°Cl......ccccccvvvvvvvvvvvvvnnnnnns | 22.5 —
Size of module [M2] ..., 2.80 —
Solution resistivity [Q cm].....ccccccvvivniiviiiieinnn . 12855 —
Sample # Measured [MQ] Limit [MQ] Result
M2-4 456.1 14.92 P
Supplementary information: N/A
TABLE 17.4: MQT 14.2 - Test of cord anchorage N/A
Sample # —
[] Junction boxes intended to be used with cables specified by the manufacturer —
Cable diameter, Tension Force, [N] _ Permissible dix)?;sgr:we:nt, eI
[mm] displacement, [mm] [mm]
Pull test
Cable diameter, Torque Force, Permissible angle [°] | Measured angle | Result
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[mm] [Nm] ]
Torque test
O Junction boxes intended to be used with generic cables =
Anchorage T . Permissible Measured Result
diameter range TS Uil displacement displacement
[mm] [mm] Force, [N] [mm] [mm]
Pull test Min
diﬁmng?;rﬁgr?ge Test mandrel T,%?Cuee Permissible Measured angle Result
[mm] [mm] N angle [] ]
Torque test | Max
Supplementary information:
TABLE 17.5: MQT 01 - Visual inspection after retention of test of cord anchorage N/A
Test Date [YYYY-MM-DD].........ccooevevvvneennnns: — —
Sample # Nature and position of initial findings — comments or attach photos —
Supplementary information:
TABLE 17.6: MQT 15 - Wet leakage current test after retention of test of cord anchorage N/A
Test Date [YYYY-MM-DD].......cccvvvvrrnrerrennen. s = -
Test Voltage applied [V] ....cccooveveeiiiiieiece N —
Solution temperature [°Cl......cccccevviivveinicnennl [ — —
Solution resistivity [Q cm] .....cccceviiiiiiil [ — —
Size of module [M?] ......ccoiiiiiiii, — —
Sample # Measured [MQ] Required Resistance [MQ] Result
Supplementary information: —
TABLE 17.7: MQT 03 - Insulation test after test of cord anchorage N/A
Test Date [YYYY-MM-DD]........cc.coeven.... = —
Test Voltage applied [V] ....cccoovevveneeiennn = —
Size of module [M?] ... = —
Required Resistance [MQ]...........cccecvrnen. = —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No
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Supplementary information: N/A
TABLE 18: MQT 11 - Thermal cycling 200 test P
Test Date [YYYY-MM-DD] start/end ...............: |2022-10-14 / 2022-11-17 for M1-x —
2022-09-25 / 2022-10-30 for M2-x
Total cycles (200).......cccccceeeervivciiieeeeeeeeseeennnnns | 200 —
During the heat up cycle 17.22 for M1-8 —
from —40 °C to 80 °C 17.22 for M1-9
Applied CUrrent (A) ......ccoeeeeeeeeeeeeeee e 16.59 for M2-8
16.69 for M2-9
Other stages 0.05 —
Sample # Open circuits (yes/no) —
M1-8 no P
M1-9 no P
M2-8 no P
M2-9 no P
Supplementary information: N/A
TABLE 18.1: MQT 01 - Visual inspection after thermal cycling 200 test P
Test Date [YYYY-MM-DD].......ccceoevvvvveneens | 2022-11-17 for M1-x —
2022-10-30 for M2-x
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
M2-8 No major visual defects found P
M2-9 No major visual defects found P
Supplementary information: N/A
TABLE 18.2: MQT 15 - Wet leakage current test after thermal cycling 200 test P
Test Date [YYYY-MM-DD].....cccceeevevcvercivnsnennnennn: | 2022-11-17 for M1-x —
2022-10-30 for M2-x
Test Voltage applied [V] .....cccoovvvnnninnnneennnnns: [ 1500 —
Solution temperature [°Cl.......cccccvcieveiriiieeennnneee.t | 22.5 for M1-x —
22.7 for M2-x
Size of module [M?] ......ccovveiiiiiiievenee et | 2.59 for M1-x —
2.80 for M2-x
Solution resistivity [Q cm].......ccccvvvviiviciviinnnnnnnl | 2878 for M1-x —
2694 for M2-x
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Sample # Measured [MQ] Limit [MQ] Result
M1-8 511.5 12.86 P
M1-9 523.9 12.86 P
M2-8 478.4 14.29 P
M2-9 521.3 14.29 P
Supplementary information: N/A
TABLE 19: MQT 13 - Damp heat 1000 test P
Test Date [YYYY-MM-DD] start/end ............... [2022-09-26/2022-11-06 for M2-x & M3-x —
Total hours (1000h) ..........ccoooeiiii, : [1000h —
Sample # Open circuits (yes/no) —
M2-6 no P
M2-7 no P
M3-6 no P
M3-7 no P
Supplementary information: N/A
TABLE 19.1: MQT 01 - Visual inspection after damp heat 1000 test P
Test Date [YYYY-MM-DDJ.......cccccevverrennennnt 2022-11-06 for M2-x & M3-x —
Sample # Nature and position of initial findings — comments or attach photos —
M2-6 No major visual defects found P
M2-7 No major visual defects found P
M3-6 No major visual defects found P
M3-7 No major visual defects found P
Supplementary information: N/A
TABLE 19.2: MQT 15 - Wet leakage current test after damp heat 1000 test P
Test Date [YYYY-MM-DD].......cccccevvvivencneneer: [2022-11-06 for M2-x & M3-x —
Test Voltage applied [V]....cccccvvieiiiiiinennn : 11500 —
Solution temperature [°C]......ccccceeeiiiiiiiieennnn. 1225 —
Size of module [M?].......cccceevieiiiiiiiiereeveenn. [ 2.80 —
Solution resistivity [Q cm].........cccocvvieveenennl [2905 —
Sample # Measured [MQ] Limit [MQ] Result
M2-6 506.9 14.29 P
M2-7 513.5 14.29 P
M3-6 473.6 14.29 P
M3-7 482.1 14.29 P
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Supplementary information: N/A
TABLE 19.3: MQT 02 - Maximum power determination after damp heat 1000 test - Optional —
Test Date [YYYY-MM-DDJ.......ccccccvvevrerniennnl — —
Module temperature [°Cl.......cccccevverevrennnnn’ — —
Irradiance [W/m32) .......cccccoveiveiieiecee e — —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Supplementary information: N/A
TABLE 19.4: MQT 03 - Insulation test after damp heat 1000 test - Optional —
Test Date [YYYY-MM-DD].....ccocceevvvvreriinennnnns : — —
Test Voltage applied [V] «cccceevveeeviiieee e : — —
Size of module [M2] ..., — —
Sample # Measured Required Dielectric breakdown Result

Resistance
[MQ] [MQ] Yes (description) No

Supplementary information: Size of module [m?]
TABLE 19.5: MQT 16 Static mechanical load test P
Sample # : M2-6 —
Design load(front side/ back side)................. : | 3600/1600Pa =
Safety factors ........cccevvvveii i 1115 —
Test Date [YYYY-MM-DD].....cocceevvvvnererinenennn. 2022-11-10 —
Mounting method ..........cccooieiiiei e . | Installed with four screws at longer frame —
Load applied t0........cocceeeiiiiieiiiieee e : front side back side —
Mechanical load [Pa]......cccccoeveviiiiiiinienend 5400 2400 —
First cycle time (start/end).........cccoeevnienend 09:15-10:15 10:22-11:22 —
Intermittent open-circuit (yes/no) ...................: no no P
Second cycle time (start/end) .........cccoeeeeennl 12:35-13:35 13:47-14:47 —
Intermittent open-circuit (yes/no) ..................: no no P
Third cycle time (start/end) ........ccccoovuveeennnnnd 15:55-16:55 17:03-18:03 —
Intermittent open-circuit (yes/no) ..................: no no P

Supplementary information: A=1/4L+50mm; L=Module length
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TABLE 19.6: MQT 01 - Visual inspection after static mechanical load test P
Test Date [YYYY-MM-DDJ......c.cccccvevvvennennt - [2022-11-10 for M2-x —

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

M2-6 No major visual defects found P

Supplementary information: N/A

TABLE 19.7: MQT 15 - Wet leakage current test after static mechanical load test P
Test Date [YYYY-MM-DDJ........ccccvevvrvvrnnnnnn [ 2022-11-10 for M2-x —
Test Voltage applied [V]....cccccoviiiiiiiiinene : 11500 —
Solution temperature [°Cl........cccoveveeeiiiiieennns 1 122.6 —
Size of module [M?] .......cccocvviiiiiiiienieeens | 2.80 —
Solution resistivity [Q cm].........cccoeevveerienennnnl | 2786 —
Sample # Measured [MQ] Limit [MQ] Result
M2-6 5125 14.29 P

Supplementary information: N/A

TABLE 19.8: MQT 17 - Hail impact test P
Test Date [YYYY-MM-DD]......ccccooeernenns ©12022-11-15 —
Sample # M2-7 —
1 2 3 4 5 6
24.9 25 25.1 25 24.9 24.9
Ice ball size [MM] ....ooooieiiiiiiii —
7 8 9 10 11 —
25.1 25 25.1 25 25.1 —
1 2 3 4 5 6
Ice ball weight [g] ...evvvveeeiiiiiiiiiiiieeenis | 7.48 | 7.52 7.57 7.53 7.49 7.48 —
7 8 9 10 11 —
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756 | 751 7.58 7.53 7.56 —
1 2 3 4 5 6
. 23.1 | 22.8 22.9 23 23.1 23.2
Ice ball velocity [M/S]....cccovvvvveeeiiiiiiiienns —
7 8 9 10 11 —
22.9 23 23.1 22.9 22.9 —
Number of impact locations ................... (11 —
Supplementary information: (impact location descriptions)
‘ 4 Mounting points |
9 and10
hd
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— — — |
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TABLE 19.9: MQT 01 - Visual inspection after hail impact test P
Test Date [YYYY-MM-DD]......cccccovrvvrnnanns 2022-11-15 —
Sample # |[Nature and position of initial findings — comments or attach photos —
M2-7 No major visual defects found P
Supplementary information:
TABLE 19.10: MQT 15 - Wet leakage current test after hail impact test P
Test Date [YYYY-MM-DDJ......c.ccccevvrruenne : |2022-11-15 —
Test Voltage applied [V]..........cooeeeeeel 1500 —
Solution temperature [°C].......ccccceeerrnnnes ©22.8 —
Solution resistivity [Q cm] ......ccccvevneeeen. : 2894 —
Size of module [MZ]........cccoiviiiiiiniieen, : |2.80 —
Sample # Measured [MQ] Required Resistance [MQ] Result
M2-7 489.3 14.29 P
Supplementary information: N/A
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TABLE 20: MQT 19.2 Fin: Final stabilization N/A
TABLE 20.1: MQT 06.1: Performance at STC before final stabilization —
Test Date [YYYY-MM-DDJ.........ccccvvernenne = —
Test method ... | O Simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
M1-10 — — — — — — —
M1-4 — — — — — — —
M1-5 — — — — — — —
M1-8 — — — — — — —
M1-9 — — — — — — —
M1-6 — — — — — — -
M1-7 — — — — — — -
Supplementary information:
TABLE 20.2: MQT 19.1 Final Stabilization procedure —
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..: —
Test cycle Ii?rt:gZitgg Irradialgce terrl\:lp?grtzjiltire RESEhYE TFT;X e(an) :ft Prmex —Pmin) /| Stable
(KWhim?) (W/m?2) ) load el Paverage (%) | (Yes/No)
Initial — — — — — — —
1 — — — — — — —
2 — — — — — — —
3 — — — — — — —
4 — — — — — — —
Sample # Test Date (YYYY-MM-DD) start/end —
Test cycle :?rfgizitgg ECTEEE tenl\:lsgr:lzre Slegikive Tﬁgxém ::‘t Pmax— Pmin) /|~ Stable
(KWh/m?) (W/m?2) ) load eycle Paverage (%) | (Yes/No)
Initial — — — — — — —
1 — — — — — — —
2 — — — — — — —
3 — — — — — — —
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4 — — — — — — —
Sample # Test Date (YYYY-MM-DD) start/end —
Test cycle :?rt:(?ig[gg MECLEES terﬁﬂsgrlejlltelzjre RIS TFTSX e(an) (?ft Pmax — Pmin) /| Stable
(KWh/m2) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — _ _ _ _
1 — — — — — — —
2 — — — — — — —
3 — — — — — — —
4 — — — — — — —
Sample # Test Date (YYYY-MM-DD) start/end..: —
Test cycle :Prtaeggitgg Iradiance tenI:AF?eOIrlejilt?Jre zslaiie Trr]n;x e(an) oaft Pmax — Pmin) /| Stable
(kWh/m?) (Wim?) ¢0) load eycle Paverage (%) | (Yes/No)
Initial — — — _ _ _ _
1 — — — — — — —
2 — — — — — — —
3 — — — — — — —
4 — — — — — — —
Sample # Test Date (YYYY-MM-DD) start/end —
Test cycle :?rtae(%gitsg |rradiar;ce ter?]ﬂlc?:lrilteure Resistive Tﬁéxéx\é) jlft Pmax = Pmin) /| Stable
(KWh/m2) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — _ _ _ _
1 — — — — — — —
2 — — — — — — —
3 — — — — — — —
4 — — — — — — —
Sample # M1-6 |Test Date (YYYY-MM-DD) start/end.....: —
(KWh/m2) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — _ _ . _
1 — — — — — — —
2 — - - - - - —
3 — — — — — — —
4 — — — — — - —
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Sample # M1-7 Test Date (YYYY-MM-DD) start/end —
Test cycle :?rtaec?izitgg Irr(?/\c/i/i%r;;:e terﬁﬂr?grgtire Relzizéive TPT;X e(an) (?ft P;:‘V:; P?oi;o))/ ($ éi?lll?))
(kWh/m2) (°C) cycle g€
Initial — — — — — — —
1 — — — — — — —
2 — — — — — — —
3 — — — — — — —
4 — — — — — — —

Supplementary information:

O 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 20.3: MQT 06.1: Final Performance at STC (single-side front) P
Test Date [YYYY-MM-DD]........cccevevnuenne . | Differene Date —
Test method.........cooveciiiiiccce, Xl Simulator O Natural sunlight —
Sample Vimp Pmax [W] Power_ Result
" Isc [A] | Voc [V] | Imp [A] V] Pmax [W] [ FF [%] (Lab Degradation
_GateNo.1) [%0]
M1-10 |18.297 | 45.511 | 17.197 | 37.699 | 648.310 77.85 647.400 +0.14 P
M1-8 | 18.244 | 45.457 | 17.102 | 37.588 | 642.830 77.51 647.039 -0.65 P
M1-9 | 18.242 | 45.455 | 17.083 | 37.652 | 643.209 77.57 647.276 -0.63 P
M2-10 | 13.584 | 56.226 | 12.995 | 46.957 | 610.206 79.89 609.503 +0.12 P
M2-4 | 13.381 | 56.604 | 12.686 | 47.004 | 596.293 78.73 607.236 -1.80 P
M2-5 | 13.580 | 55.932 | 12.867 | 46.404 | 597.080 78.61 607.909 -1.78 P
M2-8 | 13.506 | 56.151 | 12.898 | 46.574 | 600.711 79.21 608.370 -1.26 P
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M2-9 |13.602 | 55.751 | 12.907 | 46.581 | 601.221 79.28 608.893 -1.26 P
M2-6 | 13.441 | 56.597 | 12.780 | 46.735 | 597.273 78.51 605.474 -1.35 P
M2-7 | 13.648 | 56.111 | 12.884 | 46.344 | 597.096 77.97 605.818 -1.44 P
M3-10 | 13.584 | 56.331 | 12.804 | 47.165 | 603.901 78.92 601.663 +0.37 P
M3-4 | 13,516 | 56.789 | 12.890 | 45.919 | 591.896 77.11 602.416 -1.75 P
M3-5 |13.701 | 56.100 | 13.160 | 44.976 | 591.884 77.01 600.878 -1.50 P
M3-6 | 13.480 | 56.625 | 12.827 | 46.592 | 597.636 78.30 601.579 -0.66 P
M3-7 |13.703 | 56.126 | 12.952 | 46.193 | 598.292 77.79 601.898 -0.60 P

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

control module.

TABLE 20.3: MQT 06.1: Final Performance at STC (single-side rear) —
Test Date [YYYY-MM-DD].....cccccceeevverens . | Different date —
Test Method .......cccveveveeeeeeeeeeeee e X Simulator [] Natural sunlight —
Sample Vimp Pmax [W] Power. Result
# Isc [A] | Voc [V] | Imp [A] V] Pmax [W] | FF [%] (Lab Degradation
_GateNo.1) [%0]
M2-10 | 9.937 |55.794 | 9.303 | 48.381 | 450.088 81.18 — — —
M2-4 | 9.785 | 55.859 | 9.079 | 48.364 | 439.097 80.34 — — —
M2-5 9.932 | 55.172 | 9.217 47.8 440.573 80.4 — — —
M2-8 | 9.835 | 55.562 | 9.23 |48.033 | 443.345 81.13 — — —
M2-9 9.907 | 55.243 | 9.294 | 47.675 | 443.091 80.96 — — —
M2-6 9.826 | 56.087 | 9.187 | 47.931 | 440.342 79.9 — — —
M2-7 9.905 | 55.696 | 9.143 | 47.779 | 436.843 79.19 — — —
Supplementary information: N/A
TABLE 20.3: MQT 06.1: Final Performance at STC (Equivalent irradiance) P
Test Date [YYYY-MM-DDJ.......cccccevernnenne . | Different date —
TeSt MEthO . ...veeeeeeeeeeeeeee et X Simulator [] Natural sunlight —
Sar;ple Isc [A] | Voc [V] | Imp [A] V[\n/1]p Pmax [W] | FF [%] PnZi)a(ltEM Degpr?avf\zll::ion Resdl
_GateNo.1) [%0]
M2-10 | 14.963 | 56.462 | 14.399 | 46.591 | 670.864 79.41 670.530 0.05 P
M2-4 | 14,743 | 56.438 | 14.041 | 46.699 | 655.701 78.80 667.166 -1.72 P
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M2-5 | 14,943 | 55.795 | 14.216 | 46.129 | 655.770 78.65 667.136 -1.70 P
M2-8 | 14.881 | 55.693 | 14.077 | 46.982 | 661.366 79.80 669.247 -1.18 P
M2-9 | 14,984 | 55.316 | 14.306 | 46.221 | 661.238 79.78 669.028 -1.16 P
M2-6 | 15.038 | 56.382 | 14.21 |46.304 | 657.980 77.60 667.209 -1.38 P
M2-7 | 14.971 | 56.485 | 14.106 | 46.455 | 655.294 77.49 666.499 -1.68 P
Supplementary information: 1092W/m? equivalent irradiance is the effective value calculated when backside
irradiance is 135W/m>.
Pmax [W] (Lab_GateNo.1) is calculated by considering the reproducibility r of control module.

TABLE 21: MQT 03 fin: Final Insulation test P

Test Date [YYYY-MM-DD].....c.ccccevevverens : Differene Date —

Test Voltage applied [V] «ccceevceveviiienens : 8000/1500 —

Size of module [M3]........cocvviviieeee, : 2.59 for M1-x —

2.80 for M2-x
2.80 for M3-x
Sample # Required Measured Dielectric breakdown Result
MQ MQ Yes (description) No

M1-10 12.86 >5000 No Dielectrical breakdown X P
M1-8 12.86 >5000 No Dielectrical breakdown X P
M1-9 12.86 >5000 No Dielectrical breakdown X P
M2-10 14.29 >5000 No Dielectrical breakdown X P
M2-4 14.29 >5000 No Dielectrical breakdown X P
M2-5 14.29 >5000 No Dielectrical breakdown X P
M2-8 14.29 >5000 No Dielectrical breakdown X P
M2-9 14.29 >5000 No Dielectrical breakdown X P
M2-6 14.29 >5000 No Dielectrical breakdown X P
M2-7 14.29 >5000 No Dielectrical breakdown X P
M3-10 14.29 >5000 No Dielectrical breakdown X P
M3-4 14.29 >5000 No Dielectrical breakdown X P
M3-5 14.29 >5000 No Dielectrical breakdown X P
M3-6 14.29 >5000 No Dielectrical breakdown X P
M3-7 14.29 >5000 No Dielectrical breakdown X P

Supplementary information: the maximum measuring limit of the equipment is 5000 MQ.

TABLE 22: MQT 15 fin: Final Wet leakage current test P
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Clause Requirement + Test Result - Remark Verdict
Test Date [YYYY-MM-DDJ ......cccccvveinirereniinnenn. . |Differene Date —
Test Voltage applied [V].....ccccovviveiiiiiiiiiieen, © 11500 —
Solution temperature [°Cl......ccccovviveeiiiieeennnn D |2242 —
Size of module [M?] ..o ©|2.59 for M1-x —
2.80 for M2-x
2.80 for M3-x
Solution resistivity [Q cm]......ccccoiiiiiiiiine . |<3500 —
Sample # Measured [MQ] Limit [MQ] Result
M1-10 523.8 12.86 P
M1-8 511.5 12.86 P
M1-9 523.9 12.86 P
M2-10 516.9 14.29 P
M2-4 503.5 14.29 P
M2-5 512.6 14.29 P
M2-8 478.4 14.29 P
M2-9 521.3 14.29 P
M2-6 512.5 14.29 P
M2-7 489.3 14.29 P
M3-10 512.4 14.29 P
M3-4 474.6 14.29 P
M3-5 483.2 14.29 P
M3-6 473.6 14.29 P
M3-7 482.1 14.29 P
Supplementary information: N/A

TRF No. IEC61215D_SE



Page 100 of 125

Report No. 704061908304-07 part 1 of 2

IEC 61215-2

Annex 1-1: Product Description Sheet (Manufacturers and type references)

Al.1l MODULE TYPE/S
ZXM8-TPLD132-650/M
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... | 2384x1303x30
WEIGNES .. . |38 [kg] (approx)
Front/Rear cover bonding classification ................ |[] rigid/flexible
X rigid/rigid
[ flexible/flexible
Al.3 SOLAR CELL
Cell type reference .......c.ccccceeeevceceeeeceeeenenenenen . |ZNSHINE PV-TECH Co., Ltd.
Cell type: ZXM8HD-12, P type mono
crystalline silicon, 12 busbars
Cell dimensions L X W x T (£ %) [mm] ................ : 1210 x 105 x 0.145+£10%
Cell thickness [UM] ..., . |145+ 145
Cellarea[cm] ..o, . 1220.5
Al4 IDENTIFICATION OF MATERIALS

FroNt COVEN ...

Zhejiang Ninghai Kibing New Energy
Management Co., Ltd
Thickness: 2.0+10% mm

REAI COVET .ot s

Zhejiang Ninghai Kibing New Energy
Management Co., Ltd
Thickness: 2.0£10% mm

Encapsulation material front side ...........ccccccennnnnn

Cybird Technologies Inc.
Type: Cybright T11

Encapsulation material back side.............ccccc....ul

Cybird Technologies Inc.
Type: Cybright W11

Frame parts ......ccoovviiiiiiiiiiiii e

ZNSHINE PV-TECH Co., Ltd.
Anodized aluminum alloy, 6005-T6,
assembled by key corners

MOUNEING PAIS ....eeeiiiiiie e

N/A

Adhesive for frame .......oooveeeeeeee e :

JIANGSU TOMORROW RUBBER
INDUSTRY CO., LTD.
Type: ZQ5612

Edge sealing ........ooocueiiiiiiieiiieeeee

N/A

INternal Wiring ........ocuveieiiiiie e

N/A
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Cell CONNECION.....cicveeieiie e

Suzhou YourBest New-Type Materials
Co., Ltd.

Cross section: ©0.23+10% mm thick,
round wire ribbon, Material: Base Cu
(299.97%), coating: SN60%Pb40%

SHNG CONNECTON .ot

Suzhou YourBest New-Type Materials
Co., Ltd.

Cross section: 0.35£1x6+2 mm
Material: Base Cu (299.95%),

Coating Sn60%Pb40%

Soldering material..........cccceveeiiiviiiieee e

Sn60%Pb40%

FIuXing agent .......coocviviiiiee e

Singapore Asahi Chemical and Solder
Industries Pte Ltd
Type: SF105

Zerun Co., LTD
Type: Z8-abcd

CaADIE .o Zerun Co., LTD
Type:62930 IEC 131 1x4mmz, H1Z2Z2-K
1 x 4.0mm?
1500V DC, -40 °C to 90 °C

CONNECEON +..veeeeeeeeeeeeee e ee e eeeeeeeeee s e | £€7UN COL, LTD

Type: Z4S-abcde

Bypass diode ........coccuveieiiiiiiiie e

Zerun Co., LTD
Type: 35SQ045

Potting material...........cccooeiiiiiiiiiiiin

JIANGSU TOMORROW RUBBER
INDUSTRY CO., LTD.
Type: ZQ--5622W

Adhesive for junction box ........ccccciiniiiiini

JIANGSU TOMORROW RUBBER
INDUSTRY CO., LTD.
Type: ZQ5612

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

Cybrid Technologies Inc

Type: FF-3665

2) Marking label:

AVERY DENNISON

Type: 72826T, silver polyester film

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells..........cccocieiiiiiiiiiiviiieeee . |05 mMm
Between cell and accessible surfaces................... [13.5mm
Between any current carrying part and accessuble. 13.5 mm
SUMACES ..oiiiiiiiiiiieee e

Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total number of cells ...t 132
Serial-parallel connection of cells.......................... |SPS
Cells per bypass diode ...........coccvvvveeviciiniicinneen. . |44
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No. of bypass diodes .........cccovvveeeiiiiiee e : |3

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

Al.l MODULE TYPE/S
ZXM7-UPLDD156-615/N & ZXM7-UPLDD156-630/N & ZXM7-UPLDD156-630/N
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... [2438 x 1133 x 30
WeIgNES ...oeeiiiiiiie e | 335 °KG
Front/Rear cover bonding classification ...............: |[X] rigid/flexible
[ rigid/rigid
] flexible/flexible
Al.3 SOLAR CELL
Cell type reference ........c.cccceceeevveveeeveveeenenenenenenn. . |ZNSHINE PV-TECH Co., Ltd.
Cell type: ZXM7HD-16(N) for M2-x
Cell type: ZXM7HD-11(N) for M4-x
Cell type: ZXM7HD-10(N) for M5-x
Cell dimensions LX W x T (£ %) [mm] ................ © 1182 x91 x 0.13£10%
Cell thickness [UM] ..., : 13013
Cellarea[cm?] ......cccceeiiiiiii : 1165.34
Al4 IDENTIFICATION OF MATERIALS

FroNt COVEN ...

Zhejiang Ninghai Kibing New Energy
Management Co., Ltd
Thickness: 1.6+10% mm

REAI COVET .ot s

Zhejiang Ninghai Kibing New Energy
Management Co., Ltd
Thickness: 1.6:10% mm

Encapsulation material front side ...........ccccccennnnnn

Jiansu Lushan New Material Co., Ltd.
Type: S102

Encapsulation material back side............ccccc........

Jiansu Lushan New Material Co., Ltd.
Type: EV1050G2

Frame parts ........coooooooiiiii e

ZNSHINE PV-TECH Co., Ltd.
Anodized aluminum alloy, 6063-T5,
assembled by key corners

MOoUNtING PAIS ..ot

N/A

Adhesive for frame ........ccoeeviiiiiiieiieeeee

Shanghai Hyperion Adhesive Material
Co., Ltd.
Type: HB9958

Edge sealing.......ccoooveiiiiiiiieii e

N/A

INternal Wiring ........ocuveieiiiiie e

N/A
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Cell CONNECION.....ciiveeieieie e

Suzhou YourBest New-Type Materials
Co., Ltd.

Cross section: ©0.23+10% mm thick,
round wire ribbon, Material: Base Cu
(299.97%), coating: SN60%Pb40%

SHNG CONNECTON .ot

Suzhou YourBest New-Type Materials
Co., Ltd.

Cross section: 0.35£1x6+2 mm
Material: Base Cu (299.95%),

Coating Sn60%Pb40%

Soldering material..........cccceveeeiiiiiiieee e

Sn60%Pb40%

FIuXing agent .......coccviviiiieee e

Singapore Asahi Chemical and Solder
Industries Pte Ltd
Type: SF105

Zerun Co., LTD
Type: Z8-abcd

CaADIE .o Zerun Co., LTD
Type:62930 IEC 131 1x4mmz, H1Z2Z2-K
1 x 4.0mm?
1500V DC, -40 °C to 90 °C

CONNECEON <...veveeeeeeeeeeee e e e eeeeeeeeeee s eeneeeen .| £€7UN COL, LTD

Type: Z4S-abcde

Bypass diode ........coccuveieiiiiiiiiiie e

Zerun Co., LTD
Type: 35SQ045

Potting material...........cocooeiiiiiiiiiiin

Shanghai Hyperion Adhesive Material
Co., Ltd.
Type: HB9958

Adhesive for junction box ........ccccciiiiiiini

Shanghai Hyperion Adhesive Material
Co., Ltd.
Type: HB9952

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

Shanghai Hyperion Adhesive Material
Co., Ltd.

Type: 9966

2) Marking label:

AVERY DENNISON

Type: 72826T, silver polyester film

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cellS........cooovvviviieeiiiiiiiiiiiiiiieeeeeeveveeee. . | 0.5 mm
Between cell and accessible surfaces................... [12.5 mm
Between any current carrying part and accessmle. 13 mm
SUIACES .ottt

Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total numberofcells......ccccccooeeeiiiiiiiiiieiieiiieiinne . [ 156
Serial-parallel connection of cells........................... | SPS
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Cells per bypass diode .......cccccoeviiiviieiiieiiniiiine, : |52/52/52

No. of bypass diodes .........cccevvvieeiiiiieeiieeee : |3

Remark: for tested sample with material combination 2 & 4 & 5
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Annex 1-3: Product Description Sheet (Manufacturers and type references)

Al.l MODULE TYPE/S
ZXM7-UPLD156-615/N & ZXM7-UPLD156-630/N & ZXM7-UPLD156-630/N
Al.2 MODULE DESIGN
Module dimensions (L x W x H) [mm] ................... [2438 x 1133 x 30
WeIgNES ...oeeiiiiiiie e | 335 °KG
Front/Rear cover bonding classification ...............: |[X] rigid/flexible
[ rigid/rigid
] flexible/flexible
Al.3 SOLAR CELL
Cell type reference ........c.cccceceeevveveeeveveeenenenenenenn. . |ZNSHINE PV-TECH Co., Ltd.
Cell type: ZXM7HD-16(N) for M3-x
Cell type: ZXM7HD-11(N) for M6-x
Cell type: ZXM7HD-10(N) for M7-x
Cell dimensions LX W x T (£ %) [mm] ................ : 1182 x91 x 0.13£10%
Cell thickness [UM] ..., : 13013
Cellarea[cm?] ......cccceeiiiiiii : 1165.34
Al4 IDENTIFICATION OF MATERIALS

Front COVEN ...

Zhejiang Ninghai Kibing New Energy
Management Co., Ltd
Thickness: 1.6+10% mm

REAI COVET .ot s

Zhejiang Ninghai Kibing New Energy
Management Co., Ltd
Thickness: 1.6:10% mm

Encapsulation material front side ...........ccccccennnnnn

Jiansu Lushan New Material Co., Ltd.
Type: S102

Encapsulation material back side............ccccc........

Jiansu Lushan New Material Co., Ltd.
Type: EV1050G5

Frame parts ..o

ZNSHINE PV-TECH Co., Ltd.
Anodized aluminum alloy, 6063-T5,
assembled by key corners

MOoUNtING PAIS ..ot

N/A

Adhesive for frame ........ccoeeviiiiiiiieiieeeeee

Shanghai Hyperion Adhesive Material
Co., Ltd.
Type: HB9958

Edge sealing.......cooooviiieiiiiiiie e

N/A

INternal Wiring ........occvveveiiiiiie e

N/A
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Cell CONNECION.....ciiveeiiiee e

Suzhou YourBest New-Type Materials
Co., Ltd.

Cross section: ©0.23+10% mm thick,
round wire ribbon, Material: Base Cu
(299.97%), coating: SN60%Pb40%

SHNG CONNECTON .ot

Suzhou YourBest New-Type Materials
Co., Ltd.

Cross section: 0.35£1x6+2 mm
Material: Base Cu (299.95%),

Coating Sn60%Pb40%

Soldering material.........ccccceveeeiiiiiiieee e

Sn60%Pb40%

FIuXing agent .......coccviviiiieee e

Singapore Asahi Chemical and Solder
Industries Pte Ltd
Type: SF105

Zerun Co., LTD
Type: Z8-abcd

CaADIE .o Zerun Co., LTD
Type:62930 IEC 131 1x4mmz, H1Z2Z2-K
1 x 4.0mm?
1500V DC, -40 °C to 90 °C

CONNECEON ...veeeeeeveeeeee e e eeeeee s e | £€7UN COL, LTD

Type: Z4S-abcde

Bypass diode ........coccuveieiiiiiiiiiie e

Zerun Co., LTD
Type: 30SQ045

Potting material...........cocooeiiiiiiiiiiin

Shanghai Hyperion Adhesive Material
Co., Ltd.
Type: HB9958

Adhesive for junction box ........ccccciiiiiiini

Shanghai Hyperion Adhesive Material
Co., Ltd.
Type: HB9952

Additional material (e. g. fixing tape, insulation

1) Fixing tape:

Shanghai Hyperion Adhesive Material
Co., Ltd.

Type: 9966

2) Marking label:

AVERY DENNISON

Type: 72826T, silver polyester film

Al5 MODULE DESIGN - MINIMUM DISTANCES
Between cells........cccoovvviiiiieiiiiiiiiiiiiiceeeeeeeveieeee. . | 0.5 mm
Between cell and accessible surfaces................... [12.5 mm
Between any current carrying part and acceSS|bIe. 13 mm
SUIACES .ottt

Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION
Total numberofcells......ccccccooeeeiiiiiiiiiieiieiiieiinne . [ 156
Serial-parallel connection of cells.......................... |SPS

TRF No. IEC61215D_SE




Page 108 of 125 Report No. 704061908304-07 part 1 of 2
IEC 61215-2

Cells per bypass diode .......cccccoeviiiviieiiieiiniiiine, : |52/52/52

No. of bypass diodes ..........cccovviveeiiiiiee e : |3

Remark: for tested sample with material combination 3 & 6 & 7
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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 M10 Sample M11 Sample M12 —
Power before alternative stabilization (W) —

Power after alternative stabilization (W) —

Supplementary information:

Step 2: Light exposure

[] Simulator [] Natural sunlight
Abbreviation: Regarding light source “S” for Solar simulator and “N” for Natural sunlight
Sample M10 Test Date (YYYY-MM-DD) start/end...........ccccevvvveeevcnnnnnn. :
Test cycle | Light source :ataeci;a;itoeg Irr(?/\clj/ira:]rlge teri\lﬂ:edrlzjllteijre Reizizgve aTTﬁz(g)d PTT;ave:g:n) (\?éz?l\lleo)
(kWh/m2) (°C) of cycle (%)
Initial — — — — — — —
1 — —
2
Supplementary information:
Sample M11 Test Date (YYYY-MM-DD) start/end.............c.ccvernne :
Test cycle | Light source :prt:(%;&:itgg Irr(?/:/j/ir?]r;;:e terw:éjrglire Re](sji:(tjive aTTﬁZ(Z\rll)d PTT;averI:(:Zn) (fézﬁ\lli)
(kWh/m2) (°C) of cycle (%)
Initial — — — — — — —
1 — —
2
Supplementary information:
Sample M12 Test Date (YYYY-MM-DD) start/end...........c.ccceevenneene :
Test cycle | Light source :prtae(%;a:itgg Irr(s\(lj/ira‘:]r;;e ter&ﬂsgrgtel}ﬂe Relzisgve aFt)?ﬁxe(Z\rll)d Pr/néll;ave:;n;) (\?ézz\lli)
(KWh/m?) (°C) of cycle (%)
Initial — — — — — — —
1 — —
2

Supplementary information:
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Step 3: Stabilization determination

Sample M10 | Sample M11 | Sample M12 | Result

Stable power Pmax1 after alternative stabilization (W)

Stable power Pmaxz after light exposure (W)

Power change Pmaxz t0 Pmax1 (%)

Allowed power change 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 (single-side front) —
Test Date [YYYY-MM-DD]........cccoevveennen. : 2022-09-20 for M1-x & M4-x & M5-x & M6-x & M7-x —
2022-09-15 for M2-x
2022-09-15 for M3-x

TeSt MEthOM ......veeeeeeeeeeeeeeeeeeeeeeeeee e : X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 18.247 45.016 17.185 37.290 640.829 78.02 —
Low 1-2 18.243 45.024 17.186 37.286 640.797 78.02 —
High 1-1 18.458 45.895 17.346 38.252 663.519 78.32 —
High 1-2 18.453 45.920 17.351 38.149 661.923 78.20 —
Low 2-1 13.592 55.124 12.648 45.877 580.252 77.44 —
Low 2-2 13.694 55.115 12.811 45.672 585.104 77.52 —
High 2-1 13.621 56.240 13.169 46.822 616.599 80.49 —
High 2-2 13.694 55.921 13.294 46.519 618.424 80.76 —
Low 3-1 13.577 55.112 12.647 45.801 579.245 77.41 —
Low 3-2 13.583 55.102 12.702 45.722 580.761 77.60 —
High 3-1 13.606 56.233 13.156 46.816 615.911 80.50 —
High 3-2 13.612 55.917 13.274 46.506 617.321 81.10 —
Low 4-1 13.495 56.635 12.851 47.313 608.019 79.55 —
Low 4-2 13.681 56.146 13.008 46.868 609.659 79.37 —
High 4-1 13.918 56.382 13.225 46.882 620.014 79.01 —
High 4-2 13.980 56.366 13.275 46.815 621.469 78.87 —
Low 5-1 13.787 55.849 13.194 46.246 610.170 79.24 —
Low 5-2 13.564 56.248 12.846 47.128 605.406 79.35 —
High 5-1 13.910 56.386 13.231 46.878 620.243 79.08 —
High 5-2 13.977 56.373 13.269 46.815 621.188 78.84 —
Low 6-1 13.584 56.318 12.848 47.353 608.391 79.53 —
Low 6-2 13.660 56.090 13.061 46.674 609.609 79.56 —
High 6-1 13.920 56.375 13.228 46.865 619.930 79.00 —
High 6-2 13.986 56.372 13.263 46.797 620.669 78.72 —
Low 7-1 13.510 56.624 12.987 46.985 610.194 79.76 —
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Low 7-2 13.603 56.410 13.009 46.770 608.431 79.29 —
High 7-1 13.914 56.381 13.222 46.856 619.530 78.97 —
High 7-2 13.989 56.363 13.257 46.802 620.454 78.69 —

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

TABLE A.4.1 Performance at STC before initial stabilization (single-side rear) —

Test Date [YYYY-MM-DD].......ccccvurrrnn.. : 2022-09-15 for M2-x —

Test Method..........coeveeeveeeeeeeecereeeeeenn : X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 2-1 9.990 55.932 9.312 48.574 452.338 80.95 —
Low 2-2 9.938 56.337 9.261 48.982 453.63 81.03 —
High 2-1 10.013 55.835 9.323 48.556 452.699 80.98 —
High 2-2 10.052 55.537 9.375 48.181 451.672 80.91 —
Low 4-1 9.879 56.108 9.288 48.550 450.932 81.35 —
Low 4-2 9.956 55.715 9.263 48.360 447.959 80.76 —
High 4-1 10.411 55.938 9.421 48.744 459.217 78.85 —
High 4-2 10.457 55.935 9.480 48.788 462.510 79.07 —
Low 5-1 10.005 55.396 9.365 47.942 448.977 81.01 —
Low 5-2 9.866 55.707 9.213 48.270 444712 80.91 —
High 5-1 10.411 55.930 9.415 48.749 458.972 78.82 —
High 5-2 10.454 55.942 9.483 48.783 462.609 79.10 —

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

TABLE A.4.2: MQT 19.1 ini: Initial Stabilization procedure P

Light exposure method ............c.ccccevevevreenne. X Simulator ] Natural sunlight —

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

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

Sample # Low 1-1 |Test Date (YYYY-MM-DD) start/end ......... : 2022-09-20 / 2022-09-22
Testcycle | INtegrated | o nce boellls Resistive | FmxW)at | o Pmin) / | Stable
irradiation M2 temperature load the end of - ves/N
(KWh/m?) (W/m?2) °C) oal cycle Paverage (%) (Yes/No)
Initial — — — — 640.829 — =
1 5 800~1000 50+ 10 MPPT 639.186 — —
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2 5 800~1000 50+ 10 MPPT 637.546 0.51 Yes
Sample # Low 1-2 |Test Date (YYYY-MM-DD) start/end .......... : 2022-09-20 / 2022-09-22
Testcyle | Itaditon | ""2d20% | camperatre | Resswe | SO | PracPru) | Sile
(kWh/m?) (°C) cycle
Initial — — — — 640.797 — —
1 5 800~1000 50+ 10 MPPT 638.972 — —
2 5 800~1000 50+ 10 MPPT 637.148 0.58 Yes
Sample # High 1-1 |Test Date (YYYY-MM-DD) start/end ......... : 2022-09-20 / 2022-09-22
Test cycle :prtae‘%;atlitgg Irradiance terrl\:lp()):rlejllﬁj e | Resistive Ft)r::xe(nwd);t Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) =C) load eycle Paverage (%) | (Yes/No)
Initial — — — — 663.519 — —
1 5 800~1000 50+ 10 MPPT 662.823 — —
2 5 800~1000 50+10 MPPT 660.187 0.50 Yes
Sample # High 1-2 | Test Date (YYYY-MM-DD) start/end .......... : 2022-09-20 / 2022-09-22
Test cycle :prt:cgi]i;a;itgg Irr(s\clj/i;a:]rlge teﬁl\:llg)ggllﬁlfe Relzi:gve I?hmeaxe(r\:\(? ;t nge;gf?‘;/?)/ ($ ;221]%)
(kWh/m?) (°C) cycle
Initial — — — — 661.923 — —
1 5 800~1000 50+ 10 MPPT 661.902 — —
2 5 800~1000 50+ 10 MPPT 659.959 0.30 Yes
Sample # Low 2-1 |Test Date (YYYY-MM-DD) start/end ............ : 2022-09-15/2021-09-17
Test cycle Iiprtaecgigi;agce) g Irr(s\(lj/iar;;e ter?:l [;); rli‘tlt(laj re Reliizéive Izt)ﬁgxe(x\clj) fft P;ge;gf?;/?)/ (5 éz?lll%)
(kWh/m2) (°C) cycle
Initial (F) — — — — 580.252 — —
1 5 800~1000 50+ 10 MPPT 579.926 — —
2 5 800~1000 50+ 10 MPPT 579.065 0.20 Yes
Initial (R) — — — — 428.189 — —
1 5 800~1000 50+ 10 MPPT 428.001 — —
2 5 800~1000 50 £ 10 MPPT 427.672 0.12 Yes
Sample # Low 2-2 | Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/ 2021-09-17
Test cycle :Prtae(%ggg Irradiance tex;grléltel: o Resistive Tr’:eaxém :ft Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) C) load e Paverage (%) | (Yes/No)
Initial (F) — — — — 585.104 — —
1 5 800~1000 50+ 10 MPPT 584.654 — —
2 5 800~1000 50+ 10 MPPT 584.335 0.13 Yes
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Initial (R) — — — — 433.262 — —
1 5 800~1000 50+ 10 MPPT 433.013 — —
2 5 800~1000 50+ 10 MPPT 432.578 0.16 Yes
Sample # High 2-1 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/2021-09-17
Test cycle :Prtae(?i;aggg Irradiance terﬁﬂsgrglltefj o | Resistive T:gxe(nwd) é‘ft Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) C) load aycle Paverage (%) | (Yes/No)
Initial (F) — — — — 616.599 — —
1 5 800~1000 50+ 10 MPPT 616.286 — —
2 5 800~1000 50+ 10 MPPT 616.126 0.08 Yes
Initial (R) — — — — 452.699 — —
1 5 800~1000 50+ 10 MPPT 452.260 — =
2 5 800~1000 50+10 MPPT 451.444 0.13 Yes
Sample # High 2-2 | Test Date (YYYY-MM-DD) start/end ............ : 2022-09-15/ 2021-09-17
Test cycle :prt;%:;itgg Irradiance terrl\:lsgrlejllti o | Resistive Tr;neaxe(x\é) (?ft (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) C) load el Paverage (%) | (Yes/No)
Initial (F) — — — — 618.424 — —
1 5 800~1000 50+ 10 MPPT 618.058 — —
2 5 800~1000 50+ 10 MPPT 617.786 0.10 Yes
Initial (R) — — — — 451.672 — —
1 5 800~1000 50+ 10 MPPT 451.365 — —
2 5 800~1000 50+ 10 MPPT 450.646 0.23 Yes
Sample # Low 3-1 |Test Date (YYYY-MM-DD) start/end ......... : 2022-09-20 / 2022-09-22
Test cycle :Prtaeg;iitgg Irradiar;ce term?grl:ti o | Resistive Tﬁgxéx\é);t Pmax — Pmin) / | Stable
(KWhim?) (W/m?2) ) load e Paverage (%) | (Yes/No)
Initial — — — — 579.751 — —
1 5 800~1000 50+ 10 MPPT 579.413 — —
2 5 800~1000 50 £ 10 MPPT 579.245 0.09 Yes
Sample # Low 3-2 | Test Date (YYYY-MM-DD) start/end .......... : 2022-09-20 / 2022-09-22
Initial — — — — 581.861 — —
1 5 800~1000 50+ 10 MPPT 581.607 — —
2 5 800~1000 50+ 10 MPPT 580.761 0.19 Yes
Sample # High 3-1 |Test Date (YYYY-MM-DD) start/end ......... : 2022-09-20 / 2022-09-22
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Test cycle :Prtaegi;a;itgg Irradiance ter’:]ﬂogrlgg (e | Resistive Ft)r:qeaxe(x\é);t Pmax — Pmin) / | Stable
2 (W/ m2) po load Paverage (%) (Yes/No)
(kWh/m?) (°C) cycle
Initial — — — — 616.764 — —
1 5 800~1000 50 + 10 MPPT 616.464 — —
2 5 800~1000 50 + 10 MPPT 615.911 0.14 Yes
Sample # High 3-2 | Test Date (YYYY-MM-DD) start/end .......... : 2022-09-20 / 2022-09-22
Integrated . Module L Pmax (W) at
. et Irradiance Resistive Pmax — Pmin) / | Stable
Testcycle | irradiation (W/m?) temperature load the end of Paverage (%) | (Yes/No)
(kWh/m?) (°C) cycle
Initial — — — — 618.138 — —
1 5 800~1000 50 + 10 MPPT 617.839 — —
2 5 800~1000 50 + 10 MPPT 617.321 0.13 Yes
Sample # Low 4-1 |Test Date (YYYY-MM-DD) start/end ............ : 2022-09-15/ 2021-09-17
Integrated : Module _ Pmax (W) at
. L Irradiance Resistive Pmax — Pmin) / | Stable
Test cycle irradiation (WIm?) tempierature load the end of Paverage (%) | (Yes/No)
(KWh/m2) (°C) cycle
Initial (F) — — — — 608.019 — —
1 5 800~1000 50 + 10 MPPT 604.880 — —
2 5 800~1000 50+ 10 MPPT 603.587 0.73 Yes
Initial (R) — — — — 450.932 — —
1 5 800~1000 50 + 10 MPPT 448517 — —
2 5 800~1000 50 + 10 MPPT 447.290 0.81 Yes
Sample # Low 4-2 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/ 2021-09-17
Test cycle :P:;%Z}gg Irradiance term?grl:ti e | Resistive T;;Xe(nwd) oaft Pmax — Pmin) / | Stable
2 9 Yes/N
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 609.659 — —
1 5 800~1000 50 + 10 MPPT 608.164 — —
2 5 800~1000 50 + 10 MPPT 606.693 0.49 Yes
Initial (R) — — — — 447.959 — —
1 5 800~1000 50 £ 10 MPPT 446.072 — —
2 5 800~1000 50 + 10 MPPT 444.294 0.82 Yes
Sample # High 4-1 |Test Date (YYYY-MM-DD) start/end ............: 2022-09-15/2021-09-17
Test cycle :Prtaeg;iitgg Irradiance terzﬂogrl;lti e | Resistive Tﬁgxénwd) ;t Pmax — Pmin) / | Stable
2 (W/m2) po load Paverage (%) (Yes/No)
(kWh/m?) (°C) cycle
Initial (F) — — — — 620.014 — —
1 5 800~1000 50 + 10 MPPT 618.575 — —
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2 5 800~1000 50 + 10 MPPT 616.521 0.56 Yes
Initial (R) — — — — 459.217 — —
1 5 800~1000 50 + 10 MPPT 456.783 — —
2 5 800~1000 50 £+ 10 MPPT 455.451 0.82 Yes
Sample # High 4-2 | Test Date (YYYY-MM-DD) start/end ............ : 2022-09-15/2021-09-17
Test cycle :Prt;?i;a;itgg Irradiance ter’:]ﬂogrl;llﬁj e | Resistive T;;Xéx\é) é}t (Pmax — Pmin) / | Stable
2 (W/m?) po load Paverage (%0) (Yes/No)
(kWh/m2) (°C) cycle
Initial (F) — — — — 621.469 — —
1 5 800~1000 50 + 10 MPPT 618.283 — —
2 5 800~1000 50 + 10 MPPT 616.391 0.82 Yes
Initial (R) — — — — 462.510 — —
1 5 800~1000 50 £ 10 MPPT 460.157 — —
2 5 800~1000 50 £ 10 MPPT 459.230 0.71 Yes
Sample # Low 5-1 |Test Date (YYYY-MM-DD) start/end ............ : 2022-09-15/ 2021-09-17
Integrated : Module _ Pmax (W) at b
Test cycle | irradiation Irr(z\a/:/j;ﬁlrge temperature Relz;tjlve the end of Pl_lfax P'("(;;))/ (fézmz)
(kWh/m?) (°C) cycle average (/0
Initial (F) — — — — 610.170 — —
1 5 800~1000 50 £ 10 MPPT 608.288 — —
2 5 800~1000 50 £ 10 MPPT 605.706 0.73 Yes
Initial (R) — — — — 448.977 — —
1 5 800~1000 50 £ 10 MPPT 447.420 — —
2 5 800~1000 50 £ 10 MPPT 446.199 0.63 Yes
Sample # Low 5-2 |Test Date (YYYY-MM-DD) start/end ............ 2022-09-15/ 2021-09-17
Test cycle :P:;%Z}gg Irradiance term:grl:ti e | Resistive T;;Xe(nwd) oaft Pmax — Pmin) / | Stable
2 0
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial (F) — — — — 605.406 — —
1 5 800~1000 50 £ 10 MPPT 603.129 — —
2 5 800~1000 50 £ 10 MPPT 601.743 0.61 Yes
Initial (R) — — — — 444,712 — —
1 5 800~1000 50 £ 10 MPPT 442.966 — —
2 5 800~1000 50 £ 10 MPPT 442.470 0.51 Yes
Sample # High 5-1 |Test Date (YYYY-MM-DD) start/end ............. 2022-09-15/ 2021-09-17
Test cycle :prtae(%gfg Irradiance terhﬂogrtejllti o | Resistive T;;Xe(m ;t Pmax — Pmin) / | Stable
) (W/m?2) pe load Paverage (%) | (Yes/No)
(kWh/m?) (°C) cycle
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Initial (F) — — — — 620.243 — —
1 5 800~1000 50 £ 10 MPPT 618.847 — —
2 5 800~1000 50 + 10 MPPT 616.555 0.60 Yes
Initial (R) — — — — 458.972 — —
1 5 800~1000 50 + 10 MPPT 455.972 — —
2 5 800~1000 50 £ 10 MPPT 454.880 0.90 Yes
Sample # High 5-2 | Test Date (YYYY-MM-DD) start/end ............ : 2022-09-15/ 2021-09-17
Test cycle Integrated |\ yiance bioEle Resistive | m (W) at (Pmax — Pmin) / | Stable
irradiation (W/m?) temperature load the end of = (%) | (Yes/No)
(KWh/m2) (°C) cycle average {70
Initial (F) — — — — 621.188 — —
1 5 800~1000 50 + 10 MPPT 618.137 — —
2 5 800~1000 50 + 10 MPPT 616.109 0.82 Yes
Initial (R) — — — — 462.609 — —
1 5 800~1000 50 £ 10 MPPT 461.390 — —
2 5 800~1000 50 £ 10 MPPT 459.074 0.77 Yes
Sample # Low 6-1 |Test Date (YYYY-MM-DD) start/end ......... : 2022-09-20 / 2022-09-22
Testcycle | Integrated o 4o nce VB Resistive | -mxWat o Pmin) / | Stable
irradiation M2 temperature load the end of P o ves/N
(KWh/m?) (W/m2) °C) oa cycle average (%0) (Yes/No)
Initial — — — — 608.391 — —
1 5 800~1000 50 £ 10 MPPT 606.546 — —
2 5 800~1000 50 £ 10 MPPT 605.378 0.50 Yes
Sample # Low 6-2 | Test Date (YYYY-MM-DD) start/end .......... : 2022-09-20 / 2022-09-22
Integrated . Module - Pmax (W) at .
Testcycle | irradiation | "T200C¢ | temperature | RESISIVE | g engiof | Fner= Prn) 1 Stable
(KWh/m?) (W/Im2) °C) oal cycle Paverage (%) | (Yes/No)
Initial — — — — 609.609 — —
1 5 800~1000 50 £ 10 MPPT 606.730 — —
2 5 800~1000 50 £ 10 MPPT 605.754 0.63 Yes
Sample # High 6-1 |Test Date (YYYY-MM-DD) start/end ......... : 2022-09-20 / 2022-09-22
Integrated : Module - Pmax (W) at
Test cycle max — Prmin
4 irradiation Irrs\(/j;ar;ce temperature REiS'nge the end of Ppa i 0/) d f ta/bllle
(KWh/m?2) (W/m?2) °C) oa cycle average (%0) (Yes/No)
Initial — — — — 619.930 — —
1 5 800~1000 50 £ 10 MPPT 618.537 — —
2 5 800~1000 50 £ 10 MPPT 616.215 0.60 Yes
Sample # High 6-2 | Test Date (YYYY-MM-DD) start/end .......... : 2022-09-20 / 2022-09-22
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Integrated | - diance Module Resistive | Tm>xW)at | p b )/ | Stabl
Testcycle | irradiation W/m?2 temperature load theend of | "O™ "TONT |y a/Ne
(KWh/m?2) (W/m?2) °C) oa cycle average (%0) | (Yes/No)
Initial — — — — 620.669 — —
1 5 800~1000 50 £ 10 MPPT 618.627 — —
2 5 800~1000 50 £ 10 MPPT 616.336 0.70 Yes
Sample # Low 7-1 |Test Date (YYYY-MM-DD) start/end ......... : 2022-09-20 / 2022-09-22
Testcycle | INtegrated | o nce oells Resistive | FmxW)at | o _ Pmin) / | Stable
irradiation M2 temperature load the end of P o (Yes/No)
(kWh/m2) (W m ) (OC) oa cycle average ( 0)
Initial — — — — 610.194 — —
1 5 800~1000 50 £ 10 MPPT 607.830 — —
2 5 800~1000 50 £ 10 MPPT 604.661 0.91 Yes
Sample # Low 7-2 | Test Date (YYYY-MM-DD) start/end .......... : 2022-09-20 / 2022-09-22
Integrated , Module _ Pmax (W) at b
Test cycle | irradiation Irradlar;ce temperature Resistive the end of Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 608.431 — —
1 5 800~1000 50 + 10 MPPT 605.719 — —
2 5 800~1000 50 + 10 MPPT 603.108 0.88 Yes
Sample # High 7-1 |Test Date (YYYY-MM-DD) start/end ......... : 2022-09-20 / 2022-09-22
Test cycle Integrated |\ jiance e Resistive | Fmex (W) at Pmax — Pmin) / | Stable
irradiation 2 temperature the end of -
(KWh/m?) (W/m?2) C) load cycle Paverage (%) | (Yes/No)
Initial — — — — 619.530 — —
1 5 800~1000 50 £ 10 MPPT 617.810 — —
2 5 800~1000 50 £ 10 MPPT 616.497 0.49 Yes
Sample # High 7-2 | Test Date (YYYY-MM-DD) start/end .......... : 2022-09-20 / 2022-09-22
Integrated : Module - Pmax (W) at .
Test cycle | irradiation Irrad;ar;ce temperature Re|5|sgve the end of | 7~ Pm(;”) ! $ ta;:)llle
(KWh/m?) (W/m?2) C) oa cycle Paverage (%) | (Yes/No)
Initial — — — — 620.454 — —
1 5 800~1000 50 £ 10 MPPT 618.780 — —
2 5 800~1000 50 £ 10 MPPT 617.095 0.54 Yes
Supplementary information: N/A
[] Other stabilization procedures
Sample # |Test Date (YYYY-MM-DD) start/end .............. :
Low 1
Low 2
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High 1

High 2

Test method description:

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

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P
Test Date [YYYY-MM-DDJ.......cccccevverrienne : 12022-09-22 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..ooovvreireieineeereeceen, © |2_597.478 > _ 640.154 —
Py (Lab) (W) oo, 2 __615.956 > _ 659.953 —
Voc(lab) (V) oo : |<__45.243 <_47.078 —
ISC (1aD) (A) coveereeeeee o |=_18.417 <_18.872 —
Test Method .....ccoveeevveeeeeeeeeeeeeseeeneeeeees. | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 1-1 18.201 44.992 17.119 37.242 637.546 77.85 P
Low 1-2 18.193 45.002 17.112 37.234 637.148 77.82 P
High 1-1 18.416 45.875 17.286 38.192 660.187 78.15 P
High 1-2 18.407 45.896 17.285 38.181 659.959 78.12 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P
Test Date [YYYY-MM-DDJ.......ccccevernnenne :|2022-09-17 —
Lower end power class |[Higher end power class —
Pmax(lab) (W) ..coovviiiiiiiiiieiee, © |2 __554.801 2_ 597.478 —
Proasx(Lab) (W) oo >_ 571.950 >_ 615.956 —
VT (E19) N AT R : |<_ 55.128 < 56.962 —
ISC (1aD) (A) oveereeieee e, . |£_14.010 <_14.464 —
Test Method .....cceveeevveeeeeeeeeeeeeseeeeneneeenns. | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 2-1 13.583 55.020 12.629 45.852 579.065 77.48 P
Low 2-2 13.684 55.103 12.795 45.669 584.335 77.50 P
High 2-1 13.614 56.231 13.162 46.811 616.126 79.84 P
High 2-2 13.681 55.902 13.282 46.513 617.786 80.78 P
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values and lab measurement uncertainty.

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

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P
Test Date [YYYY-MM-DD].....cccccoovernennns 1 |2022-09-22 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..oooovriiiiiieeeee e, © |2 __554.801 2_ 597.478 —
Prax(Lab) (W) coooooeeeceeeecceeee 2_ 571.959 2__ 615.956 —
Voc(lab) (V) e © |s__55.230 <_ 57.064 —
ISC (1aD) (A) coveereeeeee o |=_.13.979 <_ 14525 —
Test Method .....ccoveeevveeeeeeeeeeeeseeeneeeenns. | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 3-1 13.577 55.112 12.647 45.801 579.245 77.41 P
Low 3-2 13.583 55.102 12.702 45.722 580.761 77.60 P
High 3-1 13.606 56.233 13.156 46.816 615.911 80.50 P
High 3-2 13.612 55.917 13.274 46.506 617.321 81.10 P

values and lab measurement uncertainty.

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

TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P
Test Date [YYYY-MM-DDJ.......cccccevernnenne 1 |2022-09-22 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..coovvriiiiiiiiieec, © |2 __554.801 2 _ 597.478 —
P (LAD) (W) oo, >_ 571.959 > _ 615.956 —
VOC(18D) (V) v, : |=_55.128 < 56.962 —
ISC (1D) (A) .veveereeeeeeeeeeeeeeeeeee e © |=_13.898 < 14.444 —
Testmethod........ccccoevevveeeeveeceseeeeneneens. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 13.495 56.621 12.821 47.078 603.587 78.99 P
Low 4-2 13.677 56.092 13.041 46.522 606.693 79.08 P
High 4-1 13.922 56.399 13.240 46.565 616.521 78.52 P
High 4-2 13.989 56.362 13.254 46.506 616.391 78.18 P

values and lab measurement uncertainty.

Supplementary information: The limit value is calculated through considering the tolerance of rated label
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TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P
Test Date [YYYY-MM-DD]......ccccoovernennns 1 |2022-09-22 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..oooovriiiiiieeeee e, © |2 __554.801 2_ 597.478 —
Prax(Lab) (W) coooooeeeceeeecceeee 2_ 571.959 2__ 615.956 —
Voc(lab) (V) e © |s__55.128 <_ 56.962 —
ISC (1ab) (A) oo, © [£_.13.898 <_14.444 —
Test Method .....ccoveeevveeeeeeeeeeeeseeeneeeeens. | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 5-1 13.787 55.842 13.183 45.946 605.706 78.67 P
Low 5-2 13.560 56.231 12.852 46.821 601.743 78.92 P
High 5-1 13.916 56.363 13.245 46.550 616.555 78.61 P
High 5-2 13.979 56.375 13.214 46.555 616.178 78.06 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P
Test Date [YYYY-MM-DDJ.......cccccevernnenne 1 |2022-09-22 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..coovvriiiiiiiee, © |2 __554.801 2 _ 597.478 —
P (LAD) (W) oo, >_ 571.959 > _ 615.956 —
(VT (1) N (V) N : |=_55.128 < 56.962 —
SR (E5) N N © |=_13.979 < 14.505 —
Testmethod........ccccoevevveeeeveeceseeeeneneens. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 6-1 13.570 56.288 12.825 47.203 605.378 79.26 P
Low 6-2 13.649 56.071 12.994 46.918 605.754 79.15 P
High 6-1 13.916 56.356 13.234 46.563 616.215 78.57 P
High 6-2 13.981 56.357 13.246 46.530 616.336 78.22 P
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
TABLE A.4.3: MQT 6.1 Performance at STC after initial stabilization (single-side front) P

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

2022-09-22
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Lower end power class |Higher end power class —
Pmax(lab) (W) ..oooovvriiiiiiiceeie, © |2 __554.801 2_ 597.478 —
Prax(Lab) (W) coooooeeeceeeecceeee 2_ 571.959 2__615.956 —
VOC(1AD) (V) ovrveeeeeeeeeeeee oo sveneesneens : |=_55.128 < 56.962 —
S (E5) NN N © |=_ 13.959 < 14505 —
TeStMENO ..o X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 7-1 13.500 56.618 12.945 46.710 604.661 79.11 P
Low 7-2 13.606 56.398 12.967 46.511 603.108 78.60 P
High 7-1 13.915 56.350 13.260 46.493 616.497 78.62 P
High 7-2 13.990 56.345 13.274 46.489 617.095 78.29 P

values and lab measurement uncertainty.

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

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

Test Date [YYYY-MM-DD]........ccceveeruenne ©|2022-09-17 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..cooovriiiiiieieeeen, |2 _N/A > N/A —
Priax(LAD) (W) oo, z_ N/A z_ N/A —
Voc(lab) (V) oo o [S__N/A < NA —
ISC (Iab) (A) .eeveeiee e, | __N/A < NA —
TesSt Method ......c.cveveveeeeeeeeeeeeeeee e X Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 2-1 9.885 54.797 8.918 47.956 427.672 78.95 —
Low 2-2 9.902 56.211 8.846 48.901 432.578 77.18 —
High 2-1 10.018 55.711 9.344 48.313 451.444 80.86 —
High 2-2 10.057 55.387 9.392 47.981 450.646 80.90 —

values and lab measurement uncertainty.

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

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

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

2022-09-22

Lower end power class

Higher end power class

Pmax(lab) (W) ..coovvreiiiiireee, :
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P (LAD) (W) oo, z__N/A z__N/A —
Voc(1ab) (V) oo | N/A < N/A —
ISC (Iab) (A) wooeeeieeeee e [ N/A < N/A —
Test method.........cccceeevveeeeveeceseeeeeenenenn:. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 9.883 56.092 9.262 48.293 447.290 80.69 —
Low 4-2 9.953 55.726 9.244 48.063 444.294 80.10 —
High 4-1 10.407 55.907 9.389 48.509 455.451 82.37 —
High 4-2 10.464 55.917 9.471 48.488 459.230 78.49 —

values and lab measurement uncertainty.

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

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

Test Date [YYYY-MM-DDJ........ccccveeruenne ©|2022-09-22 —
Lower end power class |Higher end power class —
Pmax(lab) (W) ..coovvviiiiiiiieeee, |2 _N/A 2 N/A —
P (LAD) (W) oo, z_ N/A z__N/A =
Voc(lab) (V) oo o [S__N/A < NA —
ISC (Iab) (A) .eeveeieeeecee e, | __N/A < NA —
Testmethod........ccccceeeeveeeeeevceseeeeneneen:. | XJ Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 5-1 9.999 55.376 9.369 47.625 446.199 80.58 —
Low 5-2 9.871 55.690 9.226 47.959 442.470 80.49 —
High 5-1 10.419 55.901 9.378 48.505 454.880 78.10 —
High 5-2 10.464 55.954 9.467 48.492 459.074 78.41 —

values and lab measurement uncertainty.

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

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

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

2022-09-22

Lower end power class

Higher end power class

Pmax(lab) (W) ..o |2 __N/A =_ N/A —
Prax(Lab) (W) oo, 2__N/A 2_ N/A —
Voc(lab) (V) e | __N/A <__N/A —
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ISC (1ab) (A) oeeereieeee e, o[£ __N/A <__N/A —
Test Method .....cccveeevveeeeeeeeeeeee st | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 2-1 14.656 56.194 13.831 46.052 636.945 77.34 —
Low 2-2 14.551 56.115 13.754 46.162 634.912 77.76 —
High 2-1 15.029 56.183 14.367 46.654 670.273 79.35 —
High 2-2 15.107 55.942 14.472 46.376 671.135 79.39 —

values and lab measurement uncertainty.

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

1090W/m? equivalent irradiance is the effective value calculated when backside irradiance is 135W/m2.

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

Test Date [YYYY-MM-DD]......cc.ccoooennen.. : |2022-09-22 —
Lower end power class [Higher end power class —
Pmax(lab) (W) ..coovevieeecee e,  [2_N/A 2 N/A —
Py (Lab) (W) oo, 2__N/A 2_ N/A —
Voc(lab) (V) oo o [S_N/A < NA —
ISC (Iab) (A) .eeveeiee e, | __N/A < NA —
Testmethod........ccccoeeevveeeeeeeceseeeeneneens. | XJ Simulator [] Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 4-1 15.086 56.440 14.294 46.573 665.714 78.19 —
Low 4-2 15.009 56.568 14.234 46.734 665.212 78.35 —
High 4-1 15.226 56.254 14.459 46.655 674.585 78.76 —
High 4-2 15.319 56.292 14.565 46.579 678.423 78.67 —

values and lab measurement uncertainty.

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

1090W/m? equivalent irradiance is the effective value calculated when backside irradiance is 135W/m2.

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

Test Date [YYYY-MM-DD].......ccccceveenienne 1 |2022-09-22 —

Lower end power class |Higher end power class —
Pmax(lab) (W) ..coovvreiiiiireee, : |2_N/A > N/A —
Priax(LAD) (W) oo, z_ N/A z_ N/A —
Voc(lab) (V) e S __N/A < NA —
ISC (1ab) (A) o o[£ __N/A < NA —

TRF No. IEC61215D_SE
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Test Method .....ccoveeeveeeeeeeeeeeeeeseeeneeeenns. | DX Simulator [] Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Low 5-1 15.200 56.131 14.426 46.205 666.553 78.12 —
Low 5-2 15.016 56.139 14.352 45.915 658.972 78.17 —
High 5-1 15.232 56.224 14.515 46.573 676.007 78.94 —
High 5-2 15.308 56.311 14.576 46.598 679.212 78.79 —
Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
1090W/m? equivalent irradiance is the effective value calculated when backside irradiance is 135W/m2.
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