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Whitewall Energy presents the following certificates::
- GE Declaration of Conformity
-TON



CE DECLARATION OF CONFORMITY

COMPANY : Whitewall Energy and Renewable Solutions SL
ADDRESS : Av. Jacobo Camarero s/n nave 4

18220 Albolote, Granada

Spain

Declares that the following products:

PRODUCT TYPE : Photovoltaic Modules

BRAND : Rekoser
MODELS :
RSPM Series
RSPP Series

Are in conformity with the requirements of the follwing directives of the European Union:

LVD 2014/35/EU Low Voltage
EMC 2015/30/EU Electromagnetic Compatibility (as amended)

Standards to which conformity is declared:

LVD: EN 61730-1:2007+ A1:2012+A2:2013+A11:2014
EN 61730-2:2007+ A1:2012

EMC:EN 61326-1:2013
EN 61000-6-1:2007
EN 61000-6-3:2007/A1:2011/AC:2012

José Gonzalez

Chief Executive
Sy Vi
January 07 2015 ) ﬁ



Testreport No. TRHZP1103046/01
File-No.: 2.4-4042/12 TNa/Spri

Company: Whitewall Energy and Renewable Solutions S.L

Test report
No. TRHZP1103046/01

about the test of a technical equipment

Brand: Rekoser

Applicant:

Order No.:

Shenzhen Shine Solar Co., Ltd

8th Floor, Buliding A,DongFangYaYuan,
ChenTian Communities,XiXiang Bao'an District,
Shenzhen 518109 P.R.China

QT-HZP1103046

This report contains 3 text pages

Designed: W/Wj WY by -’}2&‘9}"‘ 9&‘@’0

Reviewed: 2 . 03 .20 by:

W

TUV NORD (Hangzhou)
Co,,Ltd.

No.50, Jiu Huan Road,

5" floor, Jiang Gan District,
310019 Hangzhou,

P.R. China

Phone: +86 (0) 571 8538 6989
Fax: +86 (0) 571 8538 6986

hzpcert@tuv-nord.com

www.tuev-nord.com

All copyright and joint copyrights with respect to studies, assessments, test results, calculations, presentations, etc.,

drafted by TUV NORD (Hangzhou) Co, Ltd. shall remain the property of TUV NORD (Hangzhou) Co, Ltd.. TOV NORD
(Hangzhou)'s contractual partner may use assessments, studies, test results, calculations, presentations, efc., drafted
within the scope of the contract only for the purpose agreed in the contract or agreement. It is not permissible to pass on
to third parties the reports, assessments, test results, calculations, presentations, etc., drawn up by TUV NORD
(Hangzhou) Co, Ltd. or to publish them in abridged form, unless the parties to the contracl have concluded a written
agreement on the passing on, presentation or publication of extracts from them.
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Test-report No. TRHZP1103046/01

File-No.: 2.4-4042/12 TNa/Spri

Company: Whitewall Energy and Renewable Solutions S.L

Brand: Rekoser
Applicant:

Reference/Equipment:

Shenzhen Shine Solar Co., Ltd

8th Floor, Buliding A,DongFangYaYuan,
ChenTian Communities,XiXiang Bao'an District,
Shenzhen 518109 P.R.China

Poly-crystalline Solar Cell Module

156x156:

T2cells: SN***P-24(***=255-305 increment of 5)
60cells: SN**P-20(***=210-255 increment of 5)
54cells: SN***P-18(***=190-230 increment of 5)
48cells: SN***P-16(***=170-205 increment of 5)
36cells:

156x156: SN**P-12(***=120-150 increment of 5)
156x119: SN***P-12(***=95-115 increment of 5)
156x93.7: SN"**P-12-1(***=75-80 increment of 5)
156x76.1: SN"**P-12-2(***=60-75 increment of 5)
156x59.5: SN***P-12(***=50-55 increment of 5)
156x46.8: SN***P-12-3(***=40-45 increment of 5)
156x43.2: SN***P-12-4(***=35-40 increment of 5)
156x35.6: SN***P-12-5(***=30-35 increment of 5)
156x29.5: SN**P-12(***=25)

156x24.0: SN***P-12(***=20)

166x17.5: SN***P-12(***=15)

Mono-crystalline Solar Cell Module
156x156:

72cells: SN***M-24(***=255-305 increment of 5)
60cells: SN***M-20(***=210-255 increment of 5)
54cells: SN***M-18(***=190-230 increment of 5)
48cells: SN**M-16(***=170-205 increment of 5)
125x125:

96cells: SN***M-32(***=215-260 increment of 5)
72cells: SN***M-24(***=160-195 increment of 5)
60cells: SN***M-20(***=135-165 increment of 5)
54cells: SN***M-18(***=120-145 increment of 5)
48cells: SN***M-16(***=110-130 increment of 5)
36cells:

156x156: SN***M-12(***=125-150 increment of 5)
156x119: SN***M-12-1(***=95-115 increment of 5)
125x125: SN***M-12-2(***=80-95 increment of 5)
125x101: SN***M-12-3(***=65-80 increment of 5)
125x86.8: SN***M-12-4(***=55-65 increment of 5)
125x72: SN***M-12-5(***=45-55 increment of 5)

78x24.0: SN***P-12(***=10)
78x11.7: SN***P-12(***=5)

Rating:

Date of receipt:

Type of examination:

Test regulations:

Testing period:

Test location:

Compliance report

125x59.9: SN**M-12-6(***=40-45 increment of 5)
125x49.7: SN***M-12(***=35)
125x43.2: SN***M-12(***=30)
125x35.4: SN***M-12(***=25)
125x28.3: SN***M-12(***=20)
125%20.6: SN***M-12(***=15)
125x14.2: SN**M-12(***=10)
62.5x14.2: SN***M-12(***=5)

Maximun System Voltage DC 1000V
Class A
Safety class 1l

Application Class

13.01.2012
Conformity testing with TUV mark

IEC/EN 61215: 2005
IEC 61730-1:2004/EN 61730-1:2007
IEC 61730-2:2004/EN 61730-2:2007

16.01.2012- 11.04.2012

CCIC Southern Electronic Product Testing(Shenzhen) Co.,Ltd

Electronic Testing Building, Shahe Road, Xili, Nanshan District,

Shenzhen 518055, P.R. China
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File No.: 2.4-4042/12 TNa/Spri
Annex 1 to TRHZP1103046/01

Test report

TGV NORD

Page 1 of 36
Date:21.01.2012

156x156:

T2cells: SN***P-24(***=255-305 increment of 5)
60cells: SN***P-20(***=210-255 increment of 5)
S4cells: SN**P-18(***=190-230 increment of 5)
48cells: SN**P-16(**"=170-205 increment of 5)
36cells:

156x156: SN***P-12(***=120-150 increment of 5)
156x119: SN***P-12(***=95-115 increment of 5)
156x93.7: SN*™*P-12-1(***=75-90 increment of 5)
156x76.1: SN™*P-12-2(***=60-75 increment of 5)
156x59.5: SN*"*P-12(***=50-55 increment of 5)
156x46.8: SN***P-12-3(***=40-45 increment of 5)
156x43.2: SN™*P-12-4(***=35-40 increment of 5)
156x35.6: SN***P-12-5(***=30-35 increment of 5)
156x29.5: SN***P-12(***=25)

156x%24.0: SN***P-12(***=20)

156x17.5: SN*™*P-12(***=15)

78x24.0: SN*™™P-12(***=10)

78x11.7: SN*™"P-12(***=5)

Applicant Shenzhen Shine Solar Co., Ltd
8th Floor, Buliding A,DongFangYaYuan,
ChenTian Communities,XiXiang Bao'an District,
Shenzhen 518109 P.R.China

|Manufacturer Shenzhen Shine Solar Co., Ltd
8th Floor, Buliding A,DongFangYaYuan,
ChenTian Communities,XiXiang Bao'an District,
Shenzhen 518109 P.R.China

Date of Application 05.01.2012

Product Crystalline Silicon PV Module

Model No. Poly-crystalline Solar Cell Module Mono-crystalline Solar Cell Module

156x156:

T2cells: SN***M-24(***=255-305 increment of 5)
60cells: SN**M-20(***=210-255 increment of 5)
54cells: SN***M-18(***=190-230 increment of 5)
48cells: SN***M-16(***=170-205 increment of 5)
125x125:

96cells: SN***M-32(***=215-260 increment of 5)
72cells: SN***M-24(***=160-195 increment of 5)
B0cells: SN***M-20(***=135-165 increment of 5)
S4cells: SN*™*M-18(***=120-145 increment of 5)
48cells: SN***M-16(***=110-130 increment of 5)
36cells:

156x156: SN***M-12(***=125-150 increment of 5)
156%119: SN***M-12-1(***=95-115 increment of 5)
125x125: SN***M-12-2(***=80-95 increment of 5)
125x101: SN***M-12-3(***=65-80 increment of 5)
125x86.8: SN***M-12-4(***=55-65 increment of 5)
125x72: SN***M-12-5(***=45-55 increment of 5)
125x59.9: SN***M-12-6(***=40-45 increment of 5)
125x49.7: SN*"*M-12(***=35)

125x43.2: SN***M-12(***=30)

125x35.4: SN**M-12(***=25)

125x28.3: SN*™"M-12(***=20)

125%20.6: SN**M-12(***=15)

125x14.2; SN***"M-12(***=10)

62.5x14.2: SN***M-12(***=5)

General Information
e Maximum System Voltage
¢ Application Class

» Electrical Protection Class

DC 1000V
Class A

Class |

Type of examination

Conformity testing with TUV mark

Testing Period

16.01.2012- 11.04.2012

Testing Laboratory

CCIC Southern Electronic Product Tésting(Shenzhen) Co.,Ltd
Electronic Testing Building, Shahe Road, Xili, Nanshan District,

Shenzhen 518055, P.R. China

Test results listed in this test report refer exclusively to the mentioned test sample.

Partly copying is not permitted without explicit agreement of the owner.

The submitted test samples as described in the reports hereunder are in compliance with the requirements
IEC 61215: 2005 “Crystalline Silicon Terrestrial Photovoltaic (PV) Modules - Design Qualification and Type

Approval”

o

N Approved by

TRF No. 61215C




Testreport No. TRHZP1103046/01
File-No.: 2.4-4042/12 TNa/Spri

Annex (No. of pages):

Test results:

Compliance report

Annex 1 to TRGZP100411/01 (IEC 61215 report, 36 Pages)
Annex 2 to TRGZP100411/01 (IEC 61730-1 report, 18 Pages)
Annex 3 to TRGZP100411/01 (IEC 61730-2 report, 23Pages)
Annex 4 to TRGZP100411/01 (CDF, 4Pages)

Annex 5 to TRGZP100411/01 (Equipment list, 1Page)

Annex 6 to TRGZP100411/01 (Photos, 4Pages)

The referenced units are in compliance with the above requirements.
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Annex 1 to TRHZP1103046/01

Test report TGV NORD

Page 2 of 36
Date:21.01.2012

Copy of marking plate

SHINE G CEBMA| |[sneg G CER

PHDTI:‘NOLTMC MODULE PHOTOVOLTAIC MODULE
MODEL TYPE:SNI80P24-72 MODEL TYPE:SN290M24-72
'MAXIMUM POWER Pmax 280 +3% W MAXIMUM POWER Pmax 90 £3% W
SHORT CIRCUIT CURRENT Isc 8.29 A SHORT CIRCULT CURRENT Isc 8.42 A
OPEN CIRCUIT VOLTAGE Voc 43,20 v OPEN CIRCULT VOLTAGE Voc 43,20 v
MAXIMUM POWER CURRENT  Imp 7.78 A MAXIMUM POWER CURRENT Imp B.05 A
MAXIMUM POWER VOLTAGE  Vmp 36.00 A MAXIMUM POWER VOLTAGE  Vmp 36,00 v
MAX. SYSTEM VOLTAGE 1000 v MAX. SYSTEM VOLTAGE 1000 v
FUSE RATING 15 A FUSE RATING 15 A
MODULE DIMENSION 1950%992x40mm MODULE DIMENSION v 1580%B808x40mm
MODULE APPLICATION: CLASS A MODULE APPLICATION: CLASS A
*All technical data at standard test conditlons: *All technlcal data at standard test conditions:
AM 1.5,1000W/m2 IRRADIANCE, 25T CELL TEMPERATURE AM 1.5,1000W/m2 IRRADIANCE, 25T CELL TEMPERATURE
WARNING ELECTRICAL HAZARD SOLAR MODULES CAN PRODUCE HIGH WARNING ELECTRICAL HAZARD SOLAR MODULES CAN PRODUCE HIGH
VOLTAGES WIIEN EXPOSED TO SUNLIGHT, COVER MODULES WHEN VOLTAGES WHEN EXPOSED TO SUNLIGHT. COVER MODULES WHEN
CONNECTING WIRING,READ,UNDERSTAND AND FOLLOW ALL SAFETY CONNECTING WIRING,READ,UNDERSTAND AND FOLLOW ALL SAFETY
PRECAUTIONS DESCRIBED IN MODULE INSTALLATION MANUAL, PRECAUTIONS DESCRIBED IN MODULE INSTALLATION MANUAL,
REMOVAL OF TERMINAL BLOCK VOIDS WARRANTY. REMOVAL OF TERMINAL BLOCK VOIDS WARRANTY.
DATE OF MANUFACTURE; APIRL, 2012 DATE OF MANUFACTURE: APIRL,2012
MANUFACTURER: MANUFACTURER;
MADE IN CHINA MADE IN CHINA
Summary of testing:

The model SN280P24-72 and SN290M24-72 were selected as the representative test
model had been carried out all the test clauses.

All of the required tests of the IEC/ EN 61215:2005 standard were passed according to the pass
criteria. It is therefore declared, that the photovoltaic modules of the aforementioned types fulfil the
requirements of the standard IEC/ EN 61215:2005 and it is recommended that certification should be
granted.
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Annex 1 to TRHZP1103046/01
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Page 3 of 36
Date:21.01.2012

GENERAL INFORMATION

Test item particulars:

Accessories and detachable parts included in the evaluation: Mounting device
Options included ...t N/A

Abbreviations used in the report:

HF — Humidity Freeze

TC — Temperature Cycling

DH — Damp Heat

Vmpp ~ Maximum power voltage

Imp — Maximum power current

Voc — 2¥pen circuit voltage

Isc - Short circuit current

FF - Il factor

Pmp — Maximum power

a - Current temperature coefficient

NOCT ~ Nominal Operating Cell Temperature

B — Voltage temperature coefficient

STC - Standard Test Conditions

- power temperature coefficient

Possible test case verdicts:

- test case does not apply to the test object ........cccoceeeeeii: Not Apply (N/A)
- test object does meet the requirement.........cccocvienicinnnnn: Pass(P)
- test object does not meet the requirement.............ccceeeeil Fail(F)

General remarks:

The test verdicts presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing

laboratory.

“(see Enclosure #)" refers to additional information appended to the report.

“(see appended table)” refers to a table appended to the report.

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

Detailed product information are to be found in the CDF (constructional data form).
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Test report
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Page 4 of 36
Date:21.01.2012

Description of module construction(The representative test model SN280P24-72 & SN290M24-72):

(Manufacturer and part numbers, unless otherwise specified)

Random sampling from production
Prototype submitted by client

OX X4

O O OO00C00000X

New module type

Modifications (if yes, please choose the applicable modification according to the Retesting

Guideline)

Change in cell technology

Modification to encapsulation system

Modification to superstrate
Increase in module Area

Modification to backsheet/ substrate

Modification to frame and/ or mounting structure

Modification to junction box/ electrical termination
Change in cell interconnect materials or technique
Change in electrical circuit of an identical package

Higher or lower power output (by 10%) in the identical package including Area and using the
identical cell process

Qualification of a frameless module after the design has received certification as a framed

module

Chahge in bypass diode or number of diodes

Description of similarity (differences) between the applied model and the previously tested model:

- Based on basic project, extend to 6" & 5"mono solar cell.

Module group assignment:

Module type: SN280P24-72

Sample #

Sample Group ID

Model

Sample S/N

1

A

SN280P24-72

SN-P280W00008

B

SN280P24-72

SN-P280W00010

c1

SN280P24-72

SN-P280W00011

c2

SN280P24-72

SN-P280W00009

D1

SN280P24-72

SN-P280W00007

D2, IV?

SN280P24-72

SN-P280W00003

E1

SN280P24-72

SN-P280W00004

E2

SN280P24-72

SN-P280W00002

QN |=]TWIN

B

SN280P24-72

SN-P280W00006

Y
(=}

B

SN280P24-72

SN-P280W00001

=
3

MR IAAATA 4 e

CAI RPAOMATANNNE
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File No.: 2.4-4042/12 TNa/Spri . Page 5 of 36
Annex 1 to TRHZP1103046/01 Date:21.01.2012
12 mB* SN280P24-72 SN-P280W00012
Module type: SN290M24-72
13 A SN290M24-72 110510XT992
14 B SN290M24-72 110510XT888
15 b1 SN290M24-72 110510XT990
16 D2 SN290M24-72 110510XT919
17 E1 SN290M24-72 110510XT912
18 E2 SN290M24-72 110510XT864
19 TT', RC? SN290M24-72 _ 110510XT981
Supplementary information: Area of module: 1.94[m?] i

C/ Remark:

1.

2
3.
4

TT: MST21 Temperature test of IEC/EN 61730-2.

RC: MST26 Reverse current overload test of IEC/EN 61730-2.

IV: MST14 Impulse voltage test of IEC/EN 61730-2.

MB: MST32 Module breakage test of IEC/EN 61730-2.

L3
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File No.: 2.4-4042/12 TNa/Spri i Page 6 of 36
Annex 1 to TRHZP1103046/01 - Date:21.01.2012
TEST PROCEDURES
10 Note: Deviations from test sequence are possible but must be documented.
| Modules | Initial
| Preconditioning l
10.1
Visual Inspection
10.2
Maximum Power
determination
103
Insulation test
10.15
Wet leakage cuirent test
A | B | ct | ce i | b2 B | e
10.4 10,5 10.10 10.11 10.13
Measurement of NOCT UV-test Thermal cycling test Damp heat test 1000h
temperature 200 cycles -40°c to + 85°C 85% RH
coefficients 85°C
a,fand b
10.6 10.11 10.16 10.17
Performance at NOCT Thermal cycling test 50 Mechanical | Hail test
cycles -40°c to + 85°C load test
10.7 10.12
Performance at low Humidity-freeze test 10
irradiance cycles
-40°C to +85°C
I c1 |
10.8 10.14
Qutdoor exposure Robustness of
60kWh/m? terminations test
10.18
Bypass-diode test
10.9
Hot-spot endurance
test
10.15 Final

Wet leakage current test
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Annex 1 to TRHZP1103046/01 Date:21.01.2012
IEC61215

Clause Requirement + Test Result - Remark Verdict
4 MARKING

Name, monogram or 'symbol of manufacturer...... : | Printed on nameplate P

Type or model number ..........cccccevvveiveervennnns + | Printed on nameplate P

Serial NUMDET.......c.coireieeercrine s Attach'ed separately beside P

the string connectors

Polarity of terminals or leads.......c..coccovevveenenee. | Marked with color P

Maximum system voltage.................. 1000VDC P

The date and place of manufacture ...................... : | Traceable from serial number P

Module type: SN280P24-72

Initial examination

All modules

10 Preconditioning ........ccceviiiviiieeciinnenni e . |Performed by manufacturer P

10.1 Visual inspection ........ccciviececiiicecceecceeceeeeeen. . | See table 10.1 P

10.2 Maximum power determination..............cceuveenenee.t | See table 10.2 P

10.3 Insulation test.......ccccevervciircnicrsinieniens. | See table 10.3 P

10.15 Wet leakage current test.........c.cccevveeecvveeecreeee:. | See table 10.15 P

Group A | Control Module Sample Group ID A

10.4 Measurement of temperature coefficients............. . |Seetable 10.4B

Group B |3 Modules

10.5 Measurement of Nominal Operating Cell See table 10.5B —_
Temperature [NOCT, °C] .ccrvrieeieeeeeeiee e

10.6 Performance at STC and NOCT .........cccveveeeee.t. | See table 10.6 B —

10.7 Performance at low irradiance ...........ccccceeeveuenns. | See table 10.7 B —_

10.8 Outdoor exposure test...........ccooccceviivcciiccicnneeennn. | See fable 10.8 B P

10.18 Bypass diode thermal test..........ccccocvcerverrncncnnne. | See table 10.18 B P
Maximum allowed junction temperature .............. : 1200°C —_
Measured junction temperature ..........c.ccccceneeeee..t. | See table 10.18 B

10.9 Hot spot endurance test.........c.oecervveevivierneenns | S€€ table 10.9 B

Group C |2 Modules Sample Group ID C1, C2

10.10 UV EESE . uieireirererressaeeersreeeeessecsseessesansesanssssrensenens ;[ 15.22 KWh/m? P
Final measurements See table 10.10C P

10.11 Thermal cycling test (50 cycles)......c..coevervrennenne. - | 50 CycClES '1_ P

P

Final measurements

See table 10.11 C
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Annex 1 to TRHZP1103046/01 ¥ Date:21.01.2012
IEC61215 )
Clause Requirement + Test Result - Remark Verdict
10.12 Humidity freeze (10 cycles) .......ovvevcvieveereecereernnen : |10 cycles P
Final measurements See table 10.12C P
Group C1 |1 Module Sample Group ID C1
10.14 Robhustness of terminations test .........c..coccoeeuveenn. . |See table 10.14 C1
Final measurements See table 10.14 C1
Group D |2 Modules Sample Group ID D1, D2
10.11 Thermal cycling test (200 cycles) ......cecvvvvreenens : |200 cycles
Final measurements See table10.11 D P
GroupE |2 Modules Sample Group ID E1, E2
10.13 Damp heattest........ccoeeeeevecieeeeeiececee it | Se@ table 10.13 E
Final measurements See table 10.13 E P
Group E1 |1 Module Sample Group ID E1
10.16 Mechanical load test ..........cccoveiciiiccciiicccreccnnee.. | 2400Pa
10.16.4 -No open-circuits or ground faults detected Yes P
Final measurements See table 10.16 E1 P
Group E2 |1 Module Sample Group ID E2
10.17 Hail test See table 10.17 E2
Number of points impacted...........ceccevvcvvicvccrennee. |11 points : ' P
Final measurements See table 10.17 E2 P
Final measurement All modules
10.15 Wet leakage current test See table 10.15 F P
Module type: SN290M24-72
Initial examination All modules —
10 Preconditioning Performed by manufacturer P
10.1 Visual inspection See table 10.1 Int. P
10.2 Maximum power determination See table 10.2 Int. P
10.3 Insulation test See table 10.3 Int. P
10.15 Wet leakage current test See table 10.15 Int. P
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Annex 1 to TRHZP1103046/01 Date:21.01.2012
IEC61215
Clause Requirement + Test Result - Remark Verdict
Group A | Control Module Sample Group ID A —_
10.4 Measurement of temperature coefficients See table 10.4 B —
10.7 Performance at low irradiance See table 10.7 B —
Group B1 | 1 Module Sample Group ID B —
10.9 Hot spot endurance test See table 10.9B P
Group D 2 Modules Sample Group ID D1, D2 ——
10.11 Thermal cycling test (200 cycles) 200 cycles P
Final measurements See table 10.11 D P
Group 2 Modul Sample Gioup |
E1,E2 odule ample G;oup ID E1,E2 —_
10.13 Damp heat test 1000h P
Final measurements See table 10.13 E P
Group E1 | 1 Module Sample Group ID E2 —_
10.16 Mechanical load test 2400Pa P
10.16.4 -No open-circuits or ground faults detected Yes P
Final measurements See table 10.16 E2 P
Final measurement All modules P
10.15 Wet leakage current test See table 10.15 F P
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IEC61215
Clause Requirement + Test Result - Remark Verdict

Main test model test results description:
Module type: SN280P24-72

10.1 Initial | TABLE: Visual inspection (Initial) —
Test Date [MM/DD/YYYY]......cccnvcvnneeent |01/16/2012 —
Sample # Nature and position of initial findings — comments or attach photos —
1# No visual defects P
2# No visual defects P
3# No visual defects P
A# No visual defects P
5# : No visual defects P
6# No visual defects . P
7# No visual defects r P
8# No visual defects P
o# No visual defects P
10# No visual defects P
11# No visual defects P
Supplementary information: N/A.
10.2 Initial | TABLE: Maximum power determination (initia) .
Test Date [MM/DD/YYYY].....cccovvnceniennenns |01/16/2012 —_
Module temperature [°C].......cccceereeveernennn.: | Corrected to 25 —_
Irradiance [W/M?)........cccovvcrvereeresnenneneene: | Corrected to 1000 —
Sample # Voc [V] Vimp [V] Isc [A] Imp [A] Pmax [W] FF [%]
1# 44.73 34,76 8.58 8.09 J 281.2 73.3
2# 44.62 34.56 8.57 808 1 2791 73.0
3# 44.74 34.81 8.57 8.07 281.0 73.3
44 44.71 34.99 8.56 797 278.7 729
5# 44,57 34.71 8.62 8.07 280.0 729
6# 44.70 34.85 8.61 8.10 2822 73.4
7# 44.55 34.96 8.66 8.03 280.5 72.7
8# 44.70 34.84 8.64 8.07 2811 72.8
o# 44,62 34.56 8.57 8.08 2791 73.0
10# 44.61 34.46 8.59 8.13 280.2 73.1
11# 4479 34.41 8.57 8.11 2791 72.7
RQunnlemantarv infarmatinn- N/A
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[EC61215
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!

10.31nitial _ |Table: Insulation test (initial) —

Test Date [MM/DD/YYYY]....cccovcvvecenenn [01/16/2012 —_

Test Voltage applied [V] .......ccccccceerueneat [ 3000V/1min and 1000V/2min —_

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

1# >9999 20.6 No P
2# >9999 20.6 No P
3# >0999 20.6 No P
4# . >9989 20.6 No P
5# >09989 20.6 No P
6t >9999 20.6 No P
7# >9999 20.6 No * P
8# >0999 20.6 No P
O# >99989 20.6 No P
10# >9999 20.6 No P
11# >9989 20.6 No P

Min. requirement acc. to the standard is 40MQ. m?

Supplementary information: Area of module: 1.94 [m?]

10.15 Initial [ TABLE: Wet leakage current test (Initial) =

Test Date [MM/DD/YYYY]...cccoceivnrevnrrveesnennenn s | 01/16/2012 —

Test Voltage applied [V] ....ccocoeeeeverreerieececee : 11000V/2min. —

Solution resistivity [Q cmM] .....cceveviarecnneererninnennt | 1825 <'3,500 Q cm —_—

Solution temperature [°C] ...c.coccvveeciciviiccviincnnnn t [ 23.0 2§t3 °C —

Sample # Measured [MQ] Limit [MQ] Result

1# 3678 20.6 P
24 3597 20.6 P
3t 4504 20.6 P
4% 3930 20.6 P
5# 5025 20.6 P
6# 4515 20.6 P
# 4225 20.6 P
8i# 5022 20.6 P
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o 3977 20.6. P
10# 3816 20.6 P
11# 3853 20.6 P
Min. requirement acc. to the standard is 40MQ. m?
Supplementary information: Area of module: 1.94 [m?]

Module type: SN290M24-72

10.1 Initial | TABLE: Visual inspection (Initial) —
Test Date [MM/DD/YYYY]...ccccccvvrereennens | 01/16/2012 ' —
Sample # Nature and position of initial findings — comments or attach photos —
13# No visual defects P
144# No visual defects P
15# No visual defects P
16# No visual defects | P
17# No visual defects P
18# No visual defects P
19% No visual defects P
Supplementary information: N/A.

@

10.2 Initial | TABLE: Maximum power determination (initial) —
Test Date [MM/DD/YYYY]......cocevvurerennnnes |01/16/2012 —
Module temperature [°C] ........c.ceveeruvunnnnn.: | Corrected to 25 —
Irradiance [W/MZ .....veeeveeresvesessssreeneenenn:. | Corrected to 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%)]

13# 4491 34.61 8.90 834 288.6 72.2

14# 44,86 34.95 8.89 831 | 2904 72.8

15# 44,89 35.02 8.92 8.28 289.8 72.3

16# 44.95 34.62 8.88 8.36 2894 72.5

174 44.76 34.76 8.82 8.27 287.6 72.8

18# 44,90 35.30 8.88 8.23 290.4 729

19# 44.82 35.00 8.87 8.29 290.2 730

Supplementary information: N/A.
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10.3 Initial Table: Insulation test (initial) —
Test Date [MM/DD/YYYY].....ccccvurvernune 01/16/2012 —
Test Voltage applied [V] .ol 3000V/1min and 1000V/2min —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No
13# >0999 20.6 No P
14# >9989 20.6 No P
15# >9999 20.6 No P
16# >9999 20.6 No P
17# >9999 206 No P
18# >0889 20.6 No P
19# >9999 20.6 No P
Min. requirement acc. to the standard is 40MQ. m?
Supplementary information: Area of module: 1.94 [m?] .
10.15 Initial | TABLE: Wet leakage current test (Initial) —
Test Date [MM/DD/YYYY] ...cooviiininiiienieecneenee. : 101/16/2012 —
Test Voltage applied [V] .ccooveeeerneieecieeecenrieenne ;| 1000V/2min. —
Solution resistivity [Q €M) ...c.ccoereceirieerievcririrneenn s [1700 < 3,500 Qcm —
Solution temperature [°CJ.......ccccecervrincevennnnrnrnne = {23.0 22+3 °C —
Sample # Measured [MQ] Limit [MQ] Result
13# 2456 20.6
143# 2697 20.6
154 2397 206, P
164 2494 206 P
17# 2163 20.6 P
18# 2544 20.6 P
19# 2613 - 20.6 P
Min. requirement acc. to the standard is 40MQ. m*
Supplementary information: Area of module: 1.94[m?]
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Module type: SN280P24-72 A
104B  |TABLE: Measurement of temperature coefficients ~ § S
Test Date [MMDD/YYYY...ovvvooreooeroeeeeroereerereeses? 0116012 —
Ambient air temperature [°C] high/low................... |N/A —
Irradiance [W/MmZhiGh/IOW ..........coeveserervessesnen s | 1000£50 —
Module temperature [°C] high/low .............cceuoene . [63.5/25.2 -
Sample # Parameter Calculated Value —_
QA [%/°C) s 0,061 —
1# B [%/°C).cvrrrerrirerennns |-0.423 —
B [%/°C) e |-0.432 —
Supplementary information: N/A.
Module type: SN290M24-72
10.4B TABLE: Measurement of temperature coefficients —
Test Date [MM/DD/YYYY] ceoveererooeooeoeeoeeoeet. | 0171672012 - —
Ambient air temperature [°C] high/iow..................: |N/A —
Irradiance (W/MZINIGh/IOW .........covevverrecserserseneennee - | 1000250 —
Module temperature [°C] high/low ...........c.ccueunee.. t |65.3/25.4 —
Sample # Parameter Calculated Value —
a [%/°C) .o : ]0.061 —
13# B[%/°C) .oeeriearrann : |-0.35 —
O [%/°C) e : [-0.41 —
Supplementary information: N/A.
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Module tvpe _SN280P24-72
1058 |TABLE: Measurement of Nominal Operating Cell Temperature [NOCT. °C) -
Test Date [MIWDDIYYYY] .................. . [03/02/2012 03/03/2012 03/04/2012 —_
Wind velocity [m/s]high/low................ . 10.53/0.09 0.52/0.12 0.60/0.24 —
Ambient temperature [°C] high/low......: [25.9/20.2 25.4/20.7 25.2/20.8 —_
Irradiance [W/m?high/low ...................: |924/456 951/413 932/441 —
Module temperature [°C] high/low .......: |49.8/40.3 50.3/40.1 50.6/40.2 —
Wind velocity [m/s](average).............. : 10.20 0.21 0.20
Ambient temperature [°C] (average)...: |22.8 22.2 23.0
NOCT correction factor [°C] ............... |0 0 0 —
Calculated NOCT[ C] .o |46.2 46.4 46.3 —
' ' ~ AverageNOCT[C] =
46.3 —
Supplementary information: N/A..
Module tvpe SN280P24-72
10.6B  |TABLE: Performance at STC and NOCT | SRR RER L Y e —
Test Dale {MM!DD!YYYY] {011 6!201 2(STC)/ 03!06!2012(NOCT) —
Wind velocity [m/sThigh/low..........ccceeeevereerieecvecveenenal |NFA —
Test MO ... | K] iNDOOF [C] outdoor —
Ambient air temperature [°C] high/low ......cc.ccccciiien. 1 | 25 —
Irradiance [W/MZhIgh/IoW...........ccoveveeeereesresenessassennsenss - | 1000(STC)/B00(NOCT) —
Module temperature [°C] high/low..........cccccuurerencnnn. - | 25(STC) /46.4(NOCT) —
Condition | Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%]
STC 9 44.88 34.60 8.59 8.12 281.0 72.9
NOCT 9 42.83 3242 7.60 7.24 234.7 721
Supplementary information: N/A.
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Module type: SN290M24-72
10.6 B TABLE: Performance at STC and NOCT —_
Test Date [MM/DD/YYYY]....cccoireineereerceceeeeereeennns | 01716/2012 v —
Wind velocity [M/S]NIGhIOW. .......c.vv.veeeeeeerereresseeneent | NIA : -
Test Method........oeveeeeeeeeeeeeeere e : | B indoor [ outdoor —
Ambient air temperature [°C] high/low ..............ccoevone. 2 | 25 —
Irradiance [W/MZIhigh/OW...........evveeeverrersversenns : |1000(STC) —
Module temperature [°C] high/low.........c.c.cccceeeearnnnn. + 1 25(STC) —
Condition | Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%]
STC 13# 44.95 34.60 8.88 8.36 289.3 72.5
NOCT / / / / / / /
Supplementary information: N/A.
Module type
1078 |TABLE: ce =
Test Date [MM/DD, - |03/06/2012 —
Ambient air temperature [°Cl.......ccccoeeivevnriccinvnreirennness |25 : -
Irradiance [W/mZJ(200 W/M).......vceeeeuerreeesrceerenaenennnnst. | 200 -
Module temperature [°C] .......cciniinrnincnninenninnnn: |29 —_
[[] Data corrected to a 25°C cell
Test method ..........ccovureeecvrnernnnns ..... |temperature and 200 W/m® irradiance —
X Directly measured
Data corrected to a 25°C cell temperature and 200 W/m? irradiance
Sample # Voc [V] Vmp [V] Isc [A] imp [A] Pmax [W] FF [%]
Ot 41.59 32.83 1.81 1.51 49.7 66.0

Supplementary information: N/A.
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Module type: SN290M24-72
10.7B TABLE: Performance at low irradiance —
Test Date [MM/DD/YYYY]......orveerererresiassssessnsnns : 103/06/2012 —_—
Ambient air temperature [°Cl........ccceorvnrvrnvereresriecsrnna: |25 —_
Irradiance [W/MZ(200 W/M?)......cooveeeesreererosseeeennnst | 200 —
Module temperature [°C] ....c.cccovneieimmvrrrrnsrrsrrnnennenst |25 —
Test method .........coceeeeeeerrivieenen. : |[] Data corrected to a 25°C cell
temperature and 200 W/m? irradiance _
[X] Directly measured
Data corrected to a 25°C cell temperature and 200 W/m? irradiance
Sample # Vac [V] Vmp [V] Isc[A] Imp [A] Pmax {W] FF [%]
13# 42.78 33.67 1.87 1.56 52.5 65.7
Supplementary information: N/A.
Module type: SN280P24-72
1088 [TABLE:Owdoorewposwetest =
Test Date [MM/DD/YYYY] start/end...............  {01/16/2012 to 02/20/2012 —
Total irradiation dosage [kWh/m?].............. |60.12 —
Supplementary information: N/A.
(10.1 Visual inspection after outdoor exposure test) P
Test Date [MM/DD/YYYY] ...ccocvuvrmcvrnnennennst |02/20/2012 —
Sample # |Nature and position of initial findings — comments or attach photos —
2# No visual defects P
Supplementary information: N/A.
(10.2 Maximum power determination after outdoor exposure test) P
Test Date [MM/DD/YYYY] ...ccvcvvnccrccnvarnnnns | 02/20/2012 —
Module temperature [°C]......c.cccceceeeeeneneet. | Corrected to 25 —
Irradiance W/M?) .........coccoovveereevesseeseee. | Corrected to 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] ] Pmax [W] FF [%]
2# 44.66 34.97 8.56 7.97 278.9 73.0
Pmax degradation after this test [%]<5%.... [|-0.07 P
(10.3 Insulation test after outdoor exposure test) P
Test Date [MM/DD/YYYY] .ot 02/20/2012 —
Test Voltage applied [V] ..cccoceeeiinceianna 3000V/1min and 1000V/2min —
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Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No
2# >0999 20.6 No P

Supplementary information: N/A.

Module type: SN280P24-72

8 B :TABLE' Bypass diode thermal test T LT SR ST —
Test Date [MM!DD!YYYY] start/end... 03!08!201 2 —
Module temperature [°Cl......ccooviiciniecvecann 75.6 —
Number of diodes in junction box........cceue. 6 —_—
Diode manufacturer...........cocvvreevrcvsrecrenrenns PANJIT INTERNATIONAL INC —
Diode type designation ... itnasesnseansensenn § Schottky,10SQ050 —
Max. permissible junction lemperature T]max[ (o] 200 _
(according to diode datasheet)... rreereen b

Diode 1 Diode 2 Diode 3 Diode 4 Result
Current flow applied [A] .....coccoveviciiiiiinnnas : 8.6 8.6 8.6 8.6 P
Max. diode surface temperature [°C] ®....... : 112.4 1127 104.4 111.5 P
Voltage drop [V] .ccconviicnnicnicninicnnnninioninnn & 0.309 0.307 0.315 0.309 P
Power dissipation [W] ... : 2.657 2.640 2.709 2.657 P
el e o olesk GO |35 | 30 | 50 | o0 |
Calculated max. junction temperature Tjcg, [“‘C] B 1151 115.3 1071 114.2 p
Ticalc < Timax (test passed)? yes/no............. : yes yes yes Yes P
Current flow (1.25 * 1sC) [A]..eeeieeieeeeeee : 10.7 10.7 10.7 10.7 P
Max. diode surface temperature [°C] ? : 120.0 119.6 111.6 120.7 P
Diode 5 Diode 6 \ \ Result

Current flow applied [A] .ccocovvveevvvevrreeeenne. : 8.6 8.6 \ \ P
Max. diode surface temperature [°C] °....... : 109.9 102.4 \ \

Voltage drop [V]..cocveveereenceeireeesesierssnessenns : 0.307 0.315 \ \ P
Power dissipation [W]......c.ccoeeoeiciiicree : 2.640 2.709 \ \ P
Thermal resistance junction tlo leads (RTHJL)/to 30 3.0 \ \ p
case (RTHJC) [K/W] (according to datasheet) :

Calculated max. junction temperature Tjcae ["C]a 12,5 105.1 \ \ =
Tjcate < Timax (test passed)? yes!no ............. L yes yes \ \ P
Current flow (1.25 * ISC) [A].....cocvvririvinsenns - 10.7 10.7 \ \ P
Max. diode surface temperature [°C] °....... : 117.4 108.3 \ \ P
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Remarks:  measured at diode case
(10.1 Visual inspection after bypass diode thermal test) P
Test Date [MM/DD/YYYY] ...occoveecrceriieenat 03/08/2012 —
Sample # |Nature and position of initial findings — comments or attach photos —
10# No visual defects P
Supplementary information: N/A. B
(10.2 Maximum power determination after bypass diode thermal test) ,f P
Test Date [MM/DDYYYY] cooeoeeeeeeereernern 03/08/2012 -
Module temperature [°C].....cccceoveevrevveereenenat Corrected to 25 —
Irradiance [W/M?) .......co.coeveevrecniessveessnennns? Corrected to 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%)]
10# 44,53 34.41 8.62 8.14 280.1 73.0
Pmax degradation after this test [%] < 5%......c.cooeuneeenn. s |-0.03 P
Supplementary information: N/A.
(10.3 Insulation test after bypass diode thermal test) P
Test Date [MM/DD/YYYY] ..coeecrnenrernennns : 03/08/2012 —_
Test Voltage applied [V] .....ccocveerenininennen 3000V/1min and 1000V/2min —
Measured Required Dielectric breakdown Result
Sample #
MQ MQ Yes (descriptitn) / No
10# >9999 20.6 No ~ P
Supplementary information: N/A.
Module type: SN280P24-72
1098 |TABLE: Hot-spot endurance test SRy =
Test Date [MM/DD/YYYY] start/end............... 03/10/2012 —
Cell interconnection Circuit .............e.co.veevrreunne Ks [Jsp []sPs —
Module temperature at thermal equilibrium [°C] : 47.0 —
Measurement at 1. worst case cell P
Maximum measured cell temperature [°C] 93.45 —
Shading rate [%]......crerimmnrmssimmmaino. 13.2 —
Measurement at 2. worst case cell ﬂ P
Maximum measured cell temperature [°C] 90.23 . —_
Shading rate [%]......c.cccemrirrnnmninrnsineesseisnnnes - 12.7 —_
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Measurement at 3. worst case cell P
Maximum measured cell temperature [°C] 89.75 —
Shading rate [%6)].-..ccvcoeereeeerrieeecierereeeeereeeeeaes 13.6 —
Supplementary information:

The Hot-spot endurance test is performed acc. to a draft for IEC 61215 ed.3

(10.1 Visual inspection after hot-spot endurance test) P
Test Date [MM/DD/YYYY] ...covevrerersrirerneninsd 03/10/2012 —
Sample # |Nature and position of initial findings — comments or attach photbs —

10# No visual defects P
Supplementary information: N/A.

(10.2 Maximum power determination after hot-spot endurance test) P
Test Date [MM/DD/YYYY] .ccovinvivnennarncnnenst 03/10/2012 —
Module temperature [°Cl.......cocverveeienverncennsl Corrected to 25 —
Irradiance [W/M?) co.veeeeeeeeesees s ssesssesneenst Corrected to 1000 —

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

104 44.90 34.65 8.64 8.08 280.0 722
Pmax degradation after this test [%] £5% .....cccceeveveenen. . [-0.03 P
Supplementary information: N/A.

(10.3 Insulation test after hot-spot endurance test) P
| Test Date [MM/DD/YYYY] ... 03/10/2012 —
Test Voltage applied [V] ....cccvevevvrccnranna 3000V/1min and 1000V/2min —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No

10# >9999 20.6 No P

Supplementary information: N/A.

Module type: SN230M24-72

109 AE rance-test L At o pa ol
Test Date [MM/DD/YYYY] start/end............... 03/11/2012 —_
Cell interconnection CirCUit ............oeeeeeveeeveccnns DKs [Osp [IspPs —
Module temperature at thermal equilibrium [°C] : 46.4 —_
Measurement at 1. worst case cell P
Maximum measured cell temperature [°C] 100.72 ' —_
Shading rate [%].....ccovvvrriniirsnrrneniniissriannns | 13.1 —
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Measurement at 2. worst case cell P
Maximum measured cell temperature [°C] 111.15 —_—
Shading rate [%]...ccveeeeeeeeeerreemereecreeeersessresnesnes & 12.7 —
Measurement at 3. worst case cell P
Maximum measured cell temperature [°C] 95.81 —_
Shading rate [%]....c.eevrreeciierieiereereceerereveenne & 14.8 —_
Supplementary information:
The Hot-spot endurance test is performed acc. to a draft for IEC 61215 ed.3 -
(10.1 Visual inspection after hot-spot endurance test) . P
Test Date [MM/DD/YYYY] ..vvvvrveimvirenernnenent 03/11/2012 —_
Sample# |[Nature and position of initial findings — comments or attach photos —_
14# No visual defects P
Supplementary information: N/A.
(10.2 Maximum power determination after hot-spot endurance test) P
Test Date [MM/DD/YYYY] ..ooeieieieeerieinansd 03/11/2012 —
Module temperature [°C.....ccovveevrcrvcncncal Corrected to 25 —_
Irradiance {mez) Corrected to 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%]
14+# 44.75 34.72 6.87 8.30 288.2 726
Pmax degradation after this test [%] £ 5%.......ccvcirernns s [-0.76 : P
Supplementary information: N/A. *f
(10.3 Insulation test after hot-spot endurance test) P
Test Date [MM/DD/YYYY] ....cooeeerrenrernens © 03/11/2012 —
Test Voltage applied [V] ....ccovvicinnnn 3000V/1min and 1000V/2min —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No
144# >0999 206 No P
Supplementary information: N/A.
Module type: SN280P24-72
1010C [TABLE: Wpreconditioningtest =
Test Date [MM/DD/YYYY] start/end..............  |01/18/2012 to 01/25/2012 | —
Module temperature [°C] ........cccoeerrermrvereenne s |95 P
UV irradiation dose (280-400nm) [kWh/ m?] ...: [15.22 - P
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Ratio of UV-B irradiation(280-320nm) [%].......: |5.6% P
Sample # Open circuits (yes/no) —
3# No : P
4 No P
Supplementary information: N/A.
(10.1 Visual inspection after UV preconditioning test) . P
Test Date [MM/DD/YYYY] ....ocecvevecreeeeet. | 01/25/2012 —_
Sample # J —_
3# No visual defects i P
4# No visual defects " P
Supplementary information: N/A.
(10.2 Maximum power determination after UV preconditioning test) —
Test Date [MM/DD/YYYY] ..ol |01/25/2012 —_
Module temperature [°Cl......ccvcinincinisninnnd Corrected to 25 —
Irradiance [W/M®) .......cocoocvoecercerennesnenens: | CoITECtEd to 1000 —
Sample # Voc [V] Vmp [V] Isc[A] Imp [A] Pmax [W] FF [%]
3# 4473 35.18 8.58 7.96 279.9 73.0
43 44.73 34.63 8.56 8.07 279.6 73.0
Pmax degradation after this test [%] < 5%......c.cccccu.ee..t |#3:-0.39 #4:+0.32 P
Supplementary information: N/A.
(10.3 Insulation test after UV preconditioning test) ' P
Test Date [MM/DD/YYYY] ..ccociiiciinena 01/25/2012 : —_
Test Voltage applied [V] ..c.cccoveerrivvecrennns s 3000V/1min and 1000V/2min _
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No
3# >9999 20.6 No P
44 >0999 20.6 No P
Supplementary information: N/A.
Module type: SN280P24-72

01/25/2012 to 01/31/2012 —_
Total cycles (50} ..covveveereeieerenrereesrreneeneneenn s 190 —
Open circuits (yes/no) T —

Sample # |
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3# No P

44 No P
Supplementary information: N/A.
{10.1 Visual inspection after thermal cycling 50 test) P
Test Date [MM/DD/YYYY] ....ccoovervvrvenvereennes 101/31/2012 —_
Sample # |Nature and position of initial findings — comments or attach photos —

3# No visual defects P

44 No visual defects P
Supplementary information: N/A.
(10.2 Maximum power determination after tharmal cycling 50 test) P
Test Date [MM/DD/YYYY] ...ccovvcevcvsvsnnnns [01/31/2012 —
Module temperature [°C].........ceceververccreeennnt. | Corrected to 25 —
Irradiance [W/Mm?) ........c..ccccoreeceeceeneisniennenn: | Corrected to 1000 —
Sample # Voc [V] Vmp [V] Isc [Al Imp [A] Pmax [W] FF [%]

3# 44.64 34.64 8.57 8.08 2790 73.0

4 44.67 34.96 8.57 7.98 278.9 72.8
Pmax degradation after this test [%] £ 5% ....ccccoevvecreenen . [#3:-0.32 #4:-0.25 P
Supplementary information: N/A.
(10.3 Insulation test after thermal cycling 50 test) P
Test Date [MM/DD/YYYY] ...coovvvvinerininans © 01/31/2012 —
Test Voltage applied [V] ....cccvreeerinrenneee : 3000V/1min and 1000V/2min —
Sample # Measured Required Dielectric breai:cown Result

MQ MQ Yes (description) / No
3# >0899 20.6 No P
4% >0999 20.6 No P

Supplementary information: N/A.

Module type: SN280P24-72

1012C  [TABLE: Humidity freeze t0test | —
Test Date [MM/DD/YYYY] start/end............... 01/31/2012 to 02/10/2012 —_
Total cycles (10) ....ccoemrererrecrcecnecccsccsainenne . [10 —
Sample # Open circuits (yes/no) —

3# No P

4# : No : | P




Test report TW@

File No.: 2.4-4042/12 TNa/Spri Page 24 of 36

Annex 1 to TRHZP1103046/01 Date:21.01.2012
IEC61215 h

Clause Requirement + Test Result - Remark Verdict

Supplementary information: N/A.

(10.1 Visual inspection after humidity freeze 10 test) P
Test Date [MM/DD/YYYY] ...coovverenrnernvenenes [02/10/2012 —
Sample # |Nature and position of initial findings — comments or attach photos —
3# ) No visual defects P
4 No visual defects P
Supplementary information: N/A.

(10.2 Maximum power determination after humidity freeze 10 test) : P
Test Date [MM/DD/YYYY] ..ccoinvvvciicceannnr 102/10/2012 —
Module temperature [°C]...........cocseeereeecnnenns | Corrected to 25 ' —
Irradiance [W/M?) .....ceeeeeeeeeereesereereenennt. | Corrected to 1000 § —_

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

3# 44.78 34.90 8.56 8.02 279.8 73.0
44 44,85 35.03 8.57 7.98 279.6 72.7

Pmax degradation after this test [%] £ 5% ....ccceeeveveveenen.t |#3:40.29 #4:+0.25 P
Supplementary information: N/A.
(10.3 Insulation test after humidity freeze 10 test) P
Test Date [MM/DD/YYYY] ccvveeeviecaicenn s 02/10/2012 —
Test Voltage applied [V] ...coocevevvvriccnnena 3000V/1min and 1000V/2min —

Sample # Measured Required ' Dielectric breakdown Result

MQ MQ Yes (description) / No .
3# >g909 20.6 No P
4# >9999 20.6 _ No T P

-
I3

-
L]

Supplementary information: N/A.

Module type: SN280P24-72

10.14C2 |TABLE: Robustness of terminationstest . RN Py

Test Date [MM/DD/YYYY] start/end..:  |02/15/2012 —_—
Type A: wire of flying lead
Types of terminations [ IType B: tags. threaded stubs. screws. etc. . —_
[IType C: connector

Applied force in all directions [N] ....... : 140 —

Sample # Open circuits (yes/no) —
3# No - P

Supplementary information: N/A.
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Clause Requirement + Test Result - flamark Verdict
(10.1 Visual inspection after robustness of terminations test) P
Test Date [MM/DD/YYYY] ...cccveevmnennrennnnesl [02/15/2012 —_
Sample # |Nature and position of initial findings — comments or attach photos —_

3# No visual defects P
Supplementary information: N/A.

(10.2 Maximum power determination after robustness of terminations test) P
Test Date [MM/DD/YYYY].... 02/15/2012 —
Module temperature [°Cl.......ccveee... Corrected to 25 —
Irradiance IW/M?) ......vevvvervemeesnessensenneneens | Corrected to 1000 —

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

3# 44.76 34.98 8.60 7.98 : 2791 72.5

Pmax degradation after this test [%] 5% ....c..coevrvvvrennenn s |#3:-0.29 * P
Supplementary information: N/A.
{10.3 Insulation test after robustness of terminations test) P
Test Date [MM/DD/YYYY] .ccovniriennenneans 02/15/2012 —
Test Voltage applied [V] .....coccineinniinnenn 3000V/1min and 1000V/2min -—

Sample # Measured Required Dielectric breakdown Result

MQ MQ Yes (description) / No
3# >09999 20.6 No P
Supplementary information: N/A.
Module tvpe SN280P24-72

1011D TABLE Thermal cyclmg 200 tasti i E i e T —
Test Date [MM/DD/YYYY] start/end ... 01 / 1 8!201 2to 03;'06!‘201 2 —
Total cycles (200) ..ovvvveeeeerrieeiceee e 200 —
Applied current [A] ..o 8.0 —
Sample # Open circuits (yes/no) _

5# No P
6# No P
Supplementary information: N/A.

(10.1 Visual inspection after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] ....ccccovervrernnnnnst | 03/06/2012 —
Sample# |Nature and position of initial findings — comments or attach photos —

54 No visual defects P
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6# No visual defects : P

Supplementary information: N/A. '

(10.2 Maximum power determination after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] ......coceeeeeeeneel. | 03/06/2012 —
Module temperature [°Cl..........ccerevceerenneeel. | Corrected to 25 —
Imadiance [W/M?) ...t | CoNrECted to 1000 —

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

5# 44.54 34.25 8.64 7.97 2729 70.9
6# 4472 34.85 8.62 8.04 280.3 727

Pmax degradation after this test [%] £5%....c.ccccoeeereent | 5#:-2.54 6#:-0.67 P
Supplementary information: N/A.

(10.3 Insulation test after thermal cycling 200 test) ‘ P
Test Date [MM/DD/YYYY] .ccvivciiniiiannd 03/06/2012 : —
Test Voltage applied [V]......coocvvnnninveninnnne : 3000V/1min and 1000V/2min —

Sample # Measured Required Dielectric breakdown Result

MQ MQ Yes (description) / No
5# >9999 20.6 No P
6# >9999 20.6 No P
Supplementary information: N/A.
Module type: SN290M24-72
1 00 test R S .
Test Date [MM/DD/YYYY] start/end...............  [01/18/2012 to 03/06/2012 —_
Total cycles (200) .......cocevemrerecvcnccessissisiesens | 200 < —
Applied current [A] -..oooerereeeeen 8.2 f: —
Sample # Open circuits (yes/no) ) —
17# No P
18# No P
Supplementary information: N/A.
(10.1 Visual inspection after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] .....cccvvnevncnnnens [03/06/2012 —
Sample # |Nature and position of initial findings — comments or attach photos —
17# No visual defects P
18# No visual defects
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Supplementary information: N/A. t}
(10.2 Maximum power determination after thermal cycling 200 test) h P
Test Date [MM/DD/YYYY] ...ccccrvevrververneeness | 03/06/2012 _—
Module temperature [°C]......c..ccoovrevsvereennnennss. | Corrected to 25 —
Irradiance [W/M?) ...c..veecvereeneesrersessesscesenennes | Corrected to 1000 —
Sample # Voc {V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%]
17# 44.81 34.31 8.83 8.40 288.2 72.8
18# 45.07 34.88 8.81 8.31 289.9 73.0
Pmax degradation after this test [%] 5% .....ccccceeveuneee.t | 58:-0.21 6#:+0.17 P
Supplementary information: N/A.
(10.3 Insulation test after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] ..cooncrnenicnisarnar t 03/06/2012 -
Test Voltage applied [V]....ccccoceviveerirnnas 3000V/1min and 1000Vf2min':._j , —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No
17# >0999 20.6 No P
18# >0999 20.6 No P
Supplementary information: N/A.
Module type: SN280P24-72
1 |TABLE: Dampheat 1000test i
Tés.t.Date [MM/DD/YYYY] starﬂénd 01/18/2012 to 03/07/2012 —_
Total hours (1000) .....eceiecereciii e, 1000h —
Sample # Open circuits (yes/no) —
T# No P
8it No : P
Supplementary information: N/A.
(10.1 Visual inspection after damp heat 1000 test) =]
Test Date [MM/DD/YYYY] ...oovvvcmvnvninnennnt 1 03/07/2012 —
Sample # |Nature and position of initial findings ~ comments or attach photos —
T# No visual defects P
8# No visual defects P

Supplementary information: N/A.




H:VNO/”_)

o

Test report
File No.: 2.4-4042/12 TNa/Spri Page 28 of 36
Annex 1 to TRHZP1103046/01 Date:21.01.2012
IEC61215
Clause Requirement + Test Result - Remark Verdict
(10.3 Insulation test after damp heat 1000 test) P
Test Date [MM/DD/YYYY] ...cccevnrevverrennnn 03/07/2012 —
Test Voltage applied [V] .ocvoveereecenennenns 3000V/1min and 1000V/2min —_
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No
# >0999 20.6 No P
8# >9999 20.6 No P
(10.15 Wet leakage current test after damp heat 1000 test) P
Test Date [MM/DD/YYYY] ...cccevvereemrnvernnnnens | 03/07/2012 —_
Test Voltage applied [V]......ccccovvvrcnvrircennnn. - | 1000V/2min —
Solution resistivity [Q cm].......ccccierinnncceneeenl 1730 < 3,500 Qcm P
Solution temperature [°C] .....coccvcveecieieenen T |22.0 22+3°C P
Sample # Measured [MQ] Limit [MQ] Result
7# 3278 20 P
8# 2636 20.3 P
Supplementary information: N/A.
(10.2 Maximum power determination after damp heat 1000 test) P
Test Date [MM/DD/YYYY] ....oovesecnrcncnnenl | 03/07/2012 —
Module temperature [°C]...--cvececeeeeeeeeeeeeeel. | Corrected to 25 —
Irradiance [W/M?) ...c.vveeeeeeeeeevceronreninennnst | Corrected to 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%]
7# 44.54 34.88 8.75 8.08 282.0 72.4
8# 44.39 34.71 8.72 8.06 279.7 72.2
Pmax degradation after this test [%] € 5%......cccocouricanens s |#7:+0.53 #8:-0.50 P
Supplementary information: N/A.
Module type: SN290M24-72
.'.Ilé;t”Dafe“[MMfDDIYYYY] start/end.............. 01/18/2012 to 03/07/2012 —
Total hours (1000) .....ccceverivrririnencnirinseniannes 1000h —
Sample # Open circuits (yes/no) —
15# No P
16# ' No P
Supplementary information: N/A.
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(10.1 Visual inspection after damp heat 1000 test) P
Test Date [MM/DD/YYYY] ...coovvevceiencenens 103/07/2012 : —_
Sample # |Nature and position of initial findings — comments or attach phdi:’:bs —_
154 | No visual defects P
164 No visual defects P
Supplementary information: N/A.
(10.3 Insulation test after damp heat 1000 test) P
Test Date [MM/DD/YYYY] ...coovvverenerveninns s 03/07/2012 —
Test Voltage applied [V] ...coooeeemiemiireeee 3000V/1min and 1000V/2min —
Sample# | Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No
15# >9999 20.6 No P
16# >9999 206 No P
(10.15 Wet leakage current test after damp heat 1000 test) . P
Test Date [MM/DD/YYYY] ...cccovveeeenrecnreneennt | 0310712012 ’I —
Test Voltage applied [V].....ccceeienreeerenireneees - | 1000V/2min - —
Solution resistivity [Q em]......occoinicinnnneeel [1730 < 3,500 Q cm P
Solution temperature [°C] .......conminirinrinrans : [22.0 22+3°C P
Sample # Measured [MQ] Limit {MQ] Result
15# 1906 20.6 P
16# 1814 20.6 P
Supplementary information: N/A.
(10.2 Maximum power determination after damp heat 1000 test) P
Test Date [MM/DD/YYYY] ...cccocvvvmnvernnnel | 03/07/2012 —
Module temperature [°C].........cccecrrveernennent | Corrected to 25 ' —
Irradiance [W/M?) w.....occeeerinsesssssessrenenneenent | COFFECted to 1000 —_
Sample # Voc [V] Vmp [V] sc [A] Imp[A] | Pmax[W] FF [%]
15# 44.89 34.73 8.90 831 ¢ 288.6 72.2
16# 44.91 34.70 8.88 8.29 287.7 721
Pmax degradation after this test [%] S 5%......ccccccveenenns s |#5:-0.41 #6:-0.59 P
Supplementary information: N/A.
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Module type: SN280P24-72
1016E1 |TABLE: Mechanicalload tost AT -
Sample # ...t 7 L _
Test Date [MM/DD/YYYY] ....ccocccvmnrevenennne |03/10/2012 —
Mounting method .........ccoooeveiiiicicniciieene Standard mounting Standard mounting P
Load applied to ....cc.vveeveecvieiciiiee e ieneeens front side back side —
Mechanical load [Pa] ......ccccocceviveenerenrennnn. 2400 2400 —
First cycle time (start/end) ...........cccccceeueeeeee. |1 1h —
Intermittent open-circuit (yes/no) .................. |No No P
Second cycle time (start/end) ..........c.cceeeeee.. | 1h th —
Intermittent open-circuit (yes/no) .................. |No No P
Third cycle time (start/end) .............cccce 1h 1h —
Intermittent open-circuit (yes/no) .................. |No No P
Supplementary information: N/A.

(10.1 Visual inspection after mechanical load test) P
Test Date [MM/DD/YYYY] ...ccccecvevnrnraennenet | 03/10/2012 —_
Sample # |Nature and position of initial findings ~ comments or attach photos —

7 No visual defects P
Supplementary information: N/A.

(10.2 Maximum power determination after mechanical load test) P
Test Date [MM/DD/YYYY] ...ccovvvnvervnrennnennns | 03/10/2012 —_
Module temperature [°C].......c.cccoeurvrcvcnnenet. | Corrected to 25 —
Iradiance [W/M?) .......cccceevvueeresmnsesemnneneenns | CorTECted to 1000 —

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

7 44.42 34.53 8.65 7.96 274.9 71.5
Pmax degradation after this test [%] < 5%.......ccocecveernnnnst [-2.52 P
Supplementary information: N/A.

(10.3 Insulation test after mechanical load test) _ P
Test Date [MM/DD/YYYY] ...cvivermcininnns 03/10/2012 ! —
Test Voltage applied [V] e 3000V/1min and 1000V/2min —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No

7 6524 20.6 No P

Supplementary information: N/A.
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Module type: SN290M24-72
1016E1 R N 3
Sample # ..., 15# - —
Test Date [MM/DD/YYYY] ..ccocniniinniricniinans 03/13/2012 —
Mounting method............ccccevcicviirvrivicnncnnennne. | Standard mounting Stancard mounting P
Load applied 10 .......cceceeeererieeenreceie front side back side -
Mechanical load [Pa] ....cccccovvieeeciiccieeiee 2400 2400 —
First cycle time (start/end) .........ecoeceveeenee. | 1h 1h —
Intermittent open-circuit (yes/no) ................ No No P
Second cycle time (start/end) ........ccccvvenneee 1h 1h —
Intermittent open-circuit (yes/no) .................. |No No P
Third cycle time (start/end) .......cccoccvvevrinnnen 1h 1h —
Intermittent open-circuit (yes/no) .......cceeuee.. No No P
Supplementary information: N/A.
(10.1 Visual inspection after mechanical load test) P
Test Date [MM/DD/YYYY] ...coovvervvrenrcniennss | 03/13/2012 _ —
Sample # |Nature and position of initial findings — comments or attach phc:cs —
15# ) No visual defects a P

Supplementary information: N/A.
(10.2 Maximum power determination after mechanical load test) P
Test Date [MM/DD/YYYY] ...covrevcvirccmennennnss | 03/13/2012 —
Module temperature [°C].....cccecrvrenrrenenrennes | Corrected to 25 —
Irradiance [W/M?) c......oveeooeeeeecesssiessesnennenns. | CoITECtEd to 1000 -

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

15# 44,72 34.53 8.80 8.24 284.5 72.3
Pmax degradation after this test [%] S 5% .....ccetoerennent [-1.42 P
Supplementary information: N/A.
(10.3 Insulation test after mechanical load test) P
Test Date [MM/DD/YYYY] ..c.ocovcivnnncnnns & 03/13/2012 i —
Test Voltage applied [V] .oeeommwr: | 3000V/1min and 1000V/2min’ —
Sample#| Measured Required Dielectric breakdown Resuit
MQ MQ Yes (description) / No

16# >8999 20.6 No P

Supplementary information: N/A.
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Module type: SN280P24-72
1017E2 [TABLE: tail mpacttest =
Test Date [MM/DD/YYYY] ..cooveveceeecnreeennes | 03/12/2012 —
Ice ball Area [MM] ... e Diameter 25mm —
Ice ball Weight [G]....cceveverererrereererserienreesesensenes 7.53+5% N —
Ice ball velocity [m/s]......cccorininiiniciiciceence. 23.0+5% 3 —
Number of impact locations ........cccoeeeeveveereee. |11 P
Sample # Open circuits (yes/no) —
8# No P
Supplementary information: (impact location descriptions)
(10.1 Visual inspection after hail impact test) P
Test Date [MM/DD/YYYY] ....ovvccrecncnnennnnnnes [03/12/2012 —
Sample # |Nature and position of initial findings — comments or attach photos —
8# No visual defects P
Supplementary information: N/A.
(10.2 Maximum power determination after hail impact test) P
Test Date [MM/DD/YYYY] ccvoevnvvrrrnrvnnnenens | 03/12/2012 . —
Module temperature [°C].........cccoevrierrrenenenne | CorTECted to 25 g —
Irradiance [W/M2) c.oooveeeoeeeeeeeeseemnienennl | CoITECted to 1000 * —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmax [W] FF [%]
8it 44.32 34.62 8.68 8.04 278.3 72.3
Pmax degradation after this test [%] £ 5% ........cccovrrurnenn s -0.50 P
Supplementary information: N/A.
(10.3 Insulation test after hail impact test) P
Test Date [MM/DD/YYYY] ...coocteeoceicnnna 03/12/2012 —
Test Voltage applied [V] ...c.cceeveivicinina 3000V/1min and 1000V/2min —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) / No
8# >9999 20.6 No P
Supplementary information: N/A. ‘,1




e

W'VN(:R;)

Test report
File No.: 2.4-4042/12 TNa/Spri Page 33 of 36
Annex 1 to TRHZP1103046/01 Date:21.01.2012
IEC61215
Clause Requirement + Test Result - Remark Verdict
Module type: SN280P24-72
102F  [TABLE: Maximum power determination (final) —
Test Date [MM/DD/YYYY].....cccveevvennnnnnnns | Refer to each group —
Module temperature [°C]...............cc..c......t | Corrected to 25 —
Irradiance W/M?).....oeeeeeeerssersseseeenennnt. | Corrected to 1000 —
sample# | Vocv] | vmp] | Isc[Al | Imp[A] |Pmaxwi| Fri] Degr[z,f]‘"ﬁo" Limit [%]
1# 44.88 34.60 8.59 812 281.0 729 -0.07 -8
24 44.66 34.97 8.56 7.97 278.9 73.0 -0.07
3% 44.78 34.90 8.56 8.02 2791 73.0 -0.54 -8
4# 44,76 34.98 8.60 7.98 279.6 725 +0.25 -8
5# 44.54 34.25 8.64 7.97 2729 70.9 -2.54 -8
6# 44,72 34.85 8.62 8.04 280.3 727 -0.67 -8
T# 44,42 34,53 8.65 7.96 274.9 71.5 -2.00 -8
8# 44.32 34.62 8.68 8.04 278.3 72.3 -1.00 -8
O 44.60 34.55 8.56 8.07 278.8 73.0 -0.11 -8
10# 44,62 34.47 8.60 8.12 279.9 729 -0.11 -8
11# 44.65 34.42 8.56 8.13 279.8 73.2 +0.25 -8

Supplementary information: N/A.
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Module type: SN290M24-72
102F  [TABLE:Maximum power determination (final) -
Test Date [MM/DD/YYYY].......cccoeeneneee . | Refer to each group —
Module temperature [°C].........c.erurervennennns | CoOrTEcted to 25 —
Irradiance [W/M?......ccoveerveonsivsssseeesneneenns’ | Corrected to 1000 —_
Sample# | Voc[V] Vmp [V] Isc [A] Imp [A] Pmax FF [%] | Degradation | Limit [%]
Wi ‘ [%]
13# 4489 | 3458 8.88 833 | 2881 | 123 -0.17 8
144 44.75 34.72 8.87 8.30 288.2 72,6 -0.76 -8
15# 44,72 34.53 8.80 8.24 2845 72.3 -1.83 -8
16# 44.91 34.70 8.88 8.29 287.7 7214 -0.59 -8
17# 44.81 34.31 8.83 8.40 288.2 72.8 +0.21 -8
18# 45.07 34.88 8.81 8.31 289.9 73.0 -0.17 -8
19# 4475 34.84 8.82 8.24 2871 72.7 -1.07 -8
Supplementary information: N/A.
i
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Module type: SN280P24-72
1045F  |TABLE: Wet leakage currenttest (final) -
Test Date [MM/DD/YYYY]..cooiiciiiiinniieeriieninne :  |Refer to each group —
Test Voltage applied [V] ....cccccveevveervresievecieenee s | 1000V/2min —
Solution resistivity [Q cm] ccccoereeveeieceiceeceeeees | 1745 < 3,500 Q cm P
Solution temperature [°C] .......cccvvviiiicniinniainennn - |23.5 22+3°C P
| Sample # Measured [MQ] Limit [MQ} Result
® 14 3356 20.6' P
2# 3125 20.6 P
3# 2465 20.6 P
4% 2983 20.6 P
5# 1002 20.6 P
6# 3452 20.6 P
T# 2489 20.6 P
8# 2463 20.6 P
o# 2464 20.6 P
10# 2646 20.6 P
11# 2945 20.6 P
Supplementary information: Area of module :1.94 .
O
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Module type: SN290M24-72
10 S P eakag e .. ttest(ﬂnal %
Test Date [MM/DD/YYYY] ....vvvecrrereseerrecernnnns : —_
Test Voltage applied [V] .....cccccceevevireinerceen.t | 1000V/2min —_
Solution resistivity [Q ¢mM] ..ccoovveeevrevererreresvnnene s [ 1720 < 3,500 O cm P
Solution temperature [°C]......ccccocveeievviiveeeenes + (235 22+3°C P
Sample # Measured [MQ] Limit [MQ] Result

13# 2472 20.6 P

14# 2443 208 P

15# 2143 20.6 P

16# 2243 20.6 P

17# 1834 20.6 P

18# 1943 20.6 P

19# 2045 20.6 P

Supplementary information: Area of module : 1.94[m?]
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Date:21.01.2012

Applicant Shenzhen Shine Solar Co., Ltd
8th Floor, Buliding A,DongFangYaYuan,
ChenTian Communities,XiXiang Bao'an District,
Shenzhen 518109 P.R.China

Manufacturer Shenzhen Shine Solar Co., Ltd

: 8th Floor, Buliding A,DongFangYaYuan,

ChenTian Communities,XiXiang Bao'an District,
Shenzhen 518109 P.R.China

Date of Application 05.01.2012

Product Crystalline Silicon PV Module

IModel! No. Poly-crystalline Solar Cell Module Mono-crystalline Solar Cell Module

156x156:

T2cells: SN***P-24(***=255-305 increment of 5)
60cells: SN***P-20(***=210-255 increment of 5)
S4cells: SN***P-18(***=190-230 increment of 5)
48cells: SN***P-18(**"=170-205 increment of 5)
36cells:

156x156: SN***P-12(***=120-150 increment of 5)
156x119: SN***P-12(***=95-115 increment of 5)
156x93.7: SN™*P-12-1(***=75-90 increment of 5)
156x76.1: SN™*P-12-2(***=60-75 increment of 5)
156x59.5: SN*"*P-12(***=50-55 increment of 5)
156x46.8: SN***P-12-3(***=40-45 increment of 5)
156x43.2: SN"*P-12-4(***=35-40 increment of 5)
156x35.6: SN*"*P-12-5(***=30-35 increment of 5)
156x29.5: SN***P-12(***=25)

156x24.0: SN***P-12(***=20)

156x17.5: SN***P-12(***=15)

78x24.0: SN*™™P-12(***=10)

78x11.7: SN*™*P-12(***=5)

156x156:

T2cells: SN***M-24(***=255-305 increment of 5)
B0cells: SN*™*M-20(***=210-255 increment of 5)
54cells: SN***M-18(***=190-230 increment of 5)
48cells: SN***M-16(***=170-205 increment of 5)
125x125:

96cells: SN***M-32(***=215-260 increment of 5)
72cells: SN***M-24(***=160-195 increment of 5)
B0cells: SN***M-20(***=135-165 increment of 5)
S4cells: SN*™*M-18(***=120-145 increment of 5)
48cells: SN***M-16(***=110-130 increment of 5)
36cells:

156x156: SN***M-12(***=125-150 increment of 5)
156%119: SN***M-12-1(***=95-115 increment of 5)
125x125: SN***M-12-2(***=80-95 increment of 5)
125x101: SN***M-12-3(***=65-80 increment of 5)
125x86.8: SN***M-12-4(***=55-85 increment of 5)
125x72: SN***M-12-5(***=45-55 increment of 5)
125x59.9: SN***M-12-6(***=40-45 increment of 5)
125x49.7: SN*"*M-12(***=35)

125x43.2;: SN***M-12(***=30)

125x35.4; SN***M-12(***=25)

125x28.3: SN*™"M-12(***=20)

125%20.6: SN*"*M-12(***=15)

125x14.2; SN***M-12(***=10)

62.5x14.2: SN***M-12(***=5)

General Information

+ Maximum System Voltage

« Application Class

e Electrical Protection Class

DC 1000V
Class A

Class I

Type of examination

Conformity testing with TUV mark

Testing Period

16.01.2012- 11.04.2012

Testing Laboratory

Shenzhen 518055, P.R. China

CCIC Southern Electronic Product Testing(Shenzhen) Co.,Ltd
Electronic Testing Building, Shahe Road, Xili, Nanshan District,

Test results listed in this test report refer exclusively to the mentioned test sample.
Partly copying is not permitted without explicit agreement of the owner.
The submitted test samples as described in the reports hereunder are in compliance with the requirements

IEC 61730-1:2004 "Photovoltaic {PV) module safety qualification. Part 1: Bequirements for construction”

Kardngo
\Vj

Approved by

TRF No. 61730-1A
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Copy of marking plate

SHINE GCEBA| (sine G CEB
PHOTOVOLTAIC MODULE - PHOTOVOLTAIC MODULE
MODEL TYPE:SN280P24-72 MODEL TYPE:SN290M24-72
MAXIMUM POWER Pmax 280 3% W [MAXIMUM POWER Pmax 290 +3% W
SHORT CIRCUIT CURRENY  Isc 8.29 A SHORT CIRCUIT CURRENT Isc 8.42 A
OPEN CIRCUIT VOLTAGE Voc 43.20 v OPEN CIRCUIT YOLTAGE Voc 43,20 v
MAXIMUM POWER CURRENT Imp 1.78 A MAXIMUM POWER CURRENT  Imp 8.05 A
MAXIMUM POWER VOLTAGE  Vimp 36.00 v MAXIMUM POWER VOLTAGE  Vmp 36,00 v
MAX. SYSTEM VOLTAGE 1000 v MAX. SYSTEM VOLTAGE 1000 v
FUSE RATING 15 A FUSE RATING 15 A
MODULE DIMENSION 1950%992x40nm MODULE DIMENSION 1580808 x40mm
MODULE APPLICATION: CLASS A MODULE APPLICATION: CLASS A
. “All technical data at standard test conditions: *All technlcal data at standard test conditions:
( \ AM 1.5,1000W/in2 IRRADIANCE, 25T CELt TEMPERATURE | AM 1.5,1000W/m2 IRRADIANCE, 25T CELL TEMPERATURE
YARNING ELECTRICAL HAZARD  SOLAR MODULES CAN PRODUCE HIGH WARHING ELECTRICAL HAZARD  SOLAR MODULES CAN PRODUCE HIGH
VOLTAGES WIIEN EXPOSED TO SUNLIGHT. COVER MODULES WHEN VOLTAGES WHEN EXPOSED TO SUNLIGHT, COVER MODULES WHEN
CONNECTING WIRING,READ,UNDERSTAND AND FOLLOW ALL SAFETY CONNECTING WIRING,READ,UNDERSTAND AND FOLLOW ALL SAFETY
PRECAUTIONS DESCRIBED TN MODULE INSTALLATION MANUAL, PRECAUTIONS DESCRIBED IN MODULE INSTALLATION MANUAL,
REMOVAL OF TERMINAL BLOCK VOIDS WARRANTY. hREMO?AL OF TERMINAL BLOCK VOIDS WARRANTY.
DATE OF MANUFACTURE: APIRL2012 DATE OF MANUFACTURE: APIRL,2012
MANUFACTURER: MANUFACTURER:

MADE IN CHINA

MADE TN CHINA

Summary of testing:

The model SN280P24-72 and SN290M24-72 were selected as the representative test
model had been carried out all the test clauses.

All of the required tests of the IEC 61730:2004 standard were passed according to the pass criteria. It is
therefore declared, that the photovoltaic modules of the aforementioned types fulfil the requirements of
the standard IEC 61730:2004 and it is recommended that certification should be granted.

TRF No. 61730-1A
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GENERAL INFORMATION

Test item particulars:

Accessories and detachable parts included in the evaluation: Mounting device
Options included ... S ——— : N/A
Abbreviations used in the report: ,
HF — Humidity Freeze TC —~ Temperature Cycling
DH — Damp Heat Vmpp - Maximum power voltage
Imp — Maximum power current Voc — Open circuit voltage
Is¢ - Short circuit current FF - Fill factor
o Pmp — Maximum power a — Current temperature coefficient
®, NOCT — Nominal Operating Cell Temperature B - Voltage temperature coefficient
STC ~ Standard Test Conditions 7~ power temperature coefficient

Possible test case verdicts:

- test case does not apply to the test object ...........ccouenueee.e. i Not Apply (N/A)
- test object does meet the requirement .............ccovvvereene.... H Pass(P)
- test object does not meet the requirement ........ccoceueeeeene... : Fail(F)

General remarks:

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

This report shall not be reproduced, except in full, without the written apprové: of the Issuing testing
laboratory.

“(see Enclosure #)" refers to additional information appended to the report.

“(see appended table)” refers to a table appended to the report.

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

Detailed product information are to be found in the CDF (constructional data form).

O

TRF No. 61730-1A
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Test item particulars:

Accessories and detachable parts included in the

EVAIUBLON. ..ottt N/A

Other options included ........oocoeeeeeeeieeeeeeeeeeeeeas N/A

Possible test case verdicts:

- test case does not apply to the test object .................:  Not Apply (N/A)

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

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

Abbreviations used in the report:

CTl - Comparative Tracking Index PD  —Partial Discharge

FF  —Fill factor STC - Standard Test Conditions
Ipm — Maximum power current RTI - Relative Thermal Index
Isc - Short circuit current Voc  — Open circuit voltage
MST - Module Safety Test Vpm - Maximum power voltage

Pmax — Maximum power

General remarks:

This report shall not be reproduced except in full without the written approval of the testing laboratory.
The test results presented in this report relate only to the item(s) tested.

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

"(see Appendix #)" refers to an annex appended to the report.

"(see appended table)" refers to a table in the Test Report.

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

This Test Report Form is intended for the investigation of PV module in accordance with

IEC 61730-1. It can only be used together with IEC 61730-2 and IEC 61215 Test Report.

General product information:

Product Safety Ratings

Maximum system voltage..........coceeeeieeniciiniiiesiesie s : 1000V
Maximum over-current protection rating..........c.covecevvvvesicierceeesl. . 15 A
Safety application €lass .......cccceievererniniecre s neeeeent. ClAss A
Safety class in accordance with IEC 61140............c.ccovevveveirerennnes : Classll

Fire safety Class......ccoicvieveecrrr v seesisssissie e INOt @Valuated

Recommended maximum series/parailel module configurations: Piease refer to Manual

TRF No. 61730-1A
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IEC 61730-1
Clause Requirement + Test Result - Remark Verdict
3 APPLICATION CLASSES
The module has been evaluated for the following
Application Class (Class A, B, C)................ |ClassA P
4 CONSTRUCTION REQUIREMENTS P
4.1 General requirements Bah
411 Itis stated that the module is able to operate under |Module was tested according
environmental condition type AB8 according to IEC |[to IEC61215 P
60364-5-51.
41.2 The module/s is/are completely assembled when Module is completely p
shipped from the factory. assembled,
_ The module is provided in subassemblies. No assembly part is present P
413 Incorporation of a module into the final assembly No assembly part is present
does not require any alteration of the module from
its originally evaluated form. If YES, specific details P
describing necessary modification(s) are provided
in the installation instructions.
414 If the module must bear a definite relationship to Module can be used either in
another module, it is constructed to permit standalone or with another P
incorporation into the final assembly without the module without nay alternation
need for alteration. E
4.1.5 The construction of the module is such that ground | Grounding connection is a
continuity is not interrupted by installation. separate connection on the P
frame
416 Parts of the module are prevented from ioosening | No such parts
or turning, if such loosening or turning may result in N/A
a risk of fire, electric shock, or injury to persons.
417 Friction between surfaces is not used as the sole No such parts N/A
means to inhibit the turning or loosening of a part.
41.8 Any adjustable or movable structural part is No moving parts
provided with a locking device to reduce the N/A
likelihood of unintentional movement.
4.2 Metal parts )
Metals used in locations that are exposed to Only Aluminium is use for the
moisture shall not be employed alone or in frame. IP Rating of the
combinations that could result in deterioration, such |junction box is 65. No risk for P

that the product would not comply with the

requirements in this standard.

deterioration.

TRF No. 61730-1A
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IEC 61730-1
Clause Requirement + Test Result - Remark Verdict
Iron or mild steel serving as a necessary part of the |No such metal
-|module but not exposed to the weather are plated, N/A
painted, or enamelled for protection against
corrosion.
Simple sheared or cut edges and punched holes No such part N/A
are not required to be additionally protected.
Supplementary information: N/A. :
POLYMERIC MATERIALS P
5.1 General i
Polymeric materials serving as an enclosure for Ilve See Subclause 5.2
MeEtal PAMS c.eeeeee e cret e ee v e sessneeseens :
Polymeric materials serving as support for live See Subclause 5.3
Metal Parts .....coeieecierrreseee e :
Polymeric materials serving as the outer surface for See Subclause 5.4
the module......c.c.eceieiiiiiiieeicceee e :
Polymeric materials serving as barriers................. |See Subclause 5.5 —
All polymeric materials have a minimum thermal IEC61730-2, MST21 test was
index (electrical and mechanical, as defined by IEC |passed.
60216-5) of 20°C above the maximum measured p
operating temperature of said material in
application, as measured during the Temperature
Test MST 21 given in IEC 61730-2.
5.2 Polymers serving as an enclosure for live parts
Information is provided that polymers serving as an
enclosure for live parts comply with:
a) 5-V flammability rating (IEC 60695-1 -1) Junction box is certified. P
(Refer to CDF)
b) 5-V flammability rating, after water immersion | junction box is certified.
and exposure of the end-product (Refer to CDF) P
(IEC 60695-1-1) .
¢) Uitraviolet radiation resistance (ANSI/UL 746C) | junction box is certified. P
(Refer to CDF)
d) Minimum hot wire ignition rating of 30 (IEC Junction box is certified. P
60695-1-1) (Refer to CDF)
53 Polymers serving to support live parts
Information is provided that polymers serving to
support live parts comply with:

TRF No. 61730-1A
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IEC 61730-1
Clause Requirement + Test Result - Remark Verdict

a) Flammability classification and high-current arc Junction box is certifi
ignition rating (IEC 60695-1-1) as given in Table (Refe'rot':, CD!E); certified. P
1 of IEC 61730-1

b) Comparative Tracking Index (CTI) = 250 V Junction box is certified.

(Refer to CDF) P
Comparative Tracking Index (IEC 601 12) —
¢) Inclined plane tracking rating of 1 h, using the Junction box is certified
time to track method at 2.5 kV (ASTM D2303), i (Refer to DRy o
the maximum system operating voltage rating is
- in the range 600 — 1500 V.
-, Maximum system operating voltage rating (V): 1000V b
d) Ultraviolet radiation resistance (ANSI/UL 746C) | Junction box is certified. —
(Refer to CDF) P
5.4 Polymers serving as an outer surface o
Information is provided that polymeric substrates or
superstrates used in the module have: T
54.1 a) A thermal index, both electrical and mechanical, IEC61730-2, MST21 test was
as determined in accordance with IEC 60216 of passed. P
at least 90°C.

b) Athermal index of at least 20°C above the IEC61730-2, MST21 test was
maximum measured operating temperature of passed. =
the material as measured during the
Temperature Test MST21 of IEC 61730-2.

5.4.2 Polymeric materials that serve as the outer No such part
enclosure for a module that (1) is intended to be
installed in a multi-module or -panel system or (2)
S have an exposed surface area greater than 1 m? or N/A
U a single dimension larger than 2 m, has a maximum
flame spread index of 100 as determined under
ASTM E162-1990.
543 If exposed to direct sunlight in the application, the | Backsheet is not directly

polymeric material has been evaluated for exposed to sunlight. p

ultraviolet (UV) radiation resistance as determined

in accordance with ANSI/UL 746C.

5.4.4 Polymeric materials intended for use as a IEC61730-2, MST15 test was
superstrate or substrate, without appropriate IEC passed.

insulation pre-qualification, comply with the P

requirements of the Partial Discharge Test MST 15

of IEC 61730-2.

5.5 Polymers serving as barriers

TRF No. 61730-1A
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IEC 61730-1
Clause Requirement + Test Resuit - Remark Verdict
Insulation barriers are of adequate thickness and of EVA, Glass, Backsheet,
a material appropriate for the application, as Junction Box, Cable, P
defined by IEC 61140 Connector are acceptable
insulation
Barriers or liners are held in place and are not No such part p
adversely affected
5.6 Polymers serving as structural glazing materials
Polymers serving as structural glazing materials IEC61730-2, MST32 test was
comply with the requirements for safety glazing by | passed.
material certification (ANSI Z97.1-93) or by testing - P
in accordance with Module Breakage Test MST 32
of IEC 61730-2.
Supplementary information: N/A.
6 INTERNAL WIRING AND CURRENT-CARRYING PARTS
Any current-carrying part and wiring has the
mechanical strength and current-carrying capacity —_
necessary for its application.
6.1 Internal wiring N
6.1.1 Wiring used within a module has an insulation Cable is certified. (Refer to
rating for a minimum of 90°C, with a gauge and CDF) p
voltage rating acceptable for the application as
defined by the requirements of IEC 60189-2. ‘
6.1.2 The wiring of a module is located so that after Cable is certified. (Refer to
installation of the module in the intended manner ~ |CDF) e p
the insulation is not exposed to degrading effects of ;!
direct sunlight.
6.2 Splices
Splices are insulated equivalent to that required for |No splice
o N/A
the wiring involved.
6.3 Mechanical securement
6.3.1 Joints or connections are mechanically secure and | Connections are mechanically
provide electrical contact without strain on secure. P
connections and terminals.
6.3.2 Uninsulated live parts are secured to its supporting |No un-insulated parts
surface so that they are prevented from turning or N/A
shifting in position.
Supplementary information: N/A.

TRF No. 61730-1A
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Clause Requirement + Test Result - Remark Verdict

7 CONNECTIONS

7.1 Field connections — general requirements

7.1.1 The module is provided with wiring terminals, Junction, cable and connector
connectors, or leads to accommodate current- have accommodate rated P
carrying conductors of the load circuit. current.

7.1.2 Field connections are rated for exposure to direct |Cable and connector are
sunlight as defined in Clause 5 of IEC 61730-1. certified. (Refer to CDF)

- Field connections are exposed to the degrading Cable and connector are
@ effects of direct sunlight. certified. {Refer to CDF)

7.2 Field wiring terminals

7.21 Field wiring terminal blocks are rated for the Junction box is certified.
appropriate voltage and current for the application |(Refer to CDF) P
and constructed in compliance with IEC 60947-1.

7.2.2 Wiring terminals integral to the construction of the | No such terminal
terminal enclosure comply with the following N/A
requirements:

7.2.2.1 a) Screws and nuts which clamp external
conductors have a thread conforming with ISO — N/A
261 or ISO 262 (or comparable standards)

The screws and nuts used for field wiring do not _ N/A
serve to fix any other component.

7222 b) Terminal screws have a minimum nominal
thread diameter as shown in Table 2 of IEC —_ N/A
61730-1.

. Stud terminals are provided with nuts and _ N/A
Q‘ washers. {

7.2.2.3 c) Terminals are designed that they clamp the
conductor between metal surfaces with | N/A
sufficient contact pressure and without damage
to the conductor.

Terminals are designed or located that the
conductor cannot slip out when the clamping — N/A
screws or nuts are tightened.

Terminals are fixed suitably when the means of

clamping the conductor is tightened or —_ N/A
loosened:
- The terminal itself does not work loose, — N/A
- Internal wiring is not subjected to stress, —_ N/A

TRF No. 61730-1A
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IEC 61730-1
Clause Requirement + Test Result - Remark Verdict
- Creepage distances and clearances are not

reduced below the values specified in clause — N/A

9 of [EC 61730-1.

7.3 Connectors

7.31 The connector intended for use in the output circuit {Connector is certified. (Refer
of the module is rated for the appropriate voltage to CDF) p
and current, as per the requirements of the [EC
60130 series.

Connectors comply with the requirements of Clause | Connector is certified. (Refer

5 of IEC 61730-1, with respect to flammability, to CDF) p
comparative tracking index and relative thermal ¢

index for the support of live parts.

7.3.2 The connector has been appropriately evaluated for | "Do not disconnect underload” p
disconnect overload performance. is written on the tag.

7.3.3 Connectors intended for exposure to the outdoor Connector is certified. (Refer
environment are enclosed by material which to CDF) P
complies with the following:

a) UV resistance in accordance with the Connector is certified. (Refer P
requirements of Clause 5. to CDF)

b) Resistance to inclusion of water acc. to IEC Connector is certified. (Refer p
60529 (equivalent to IP55) to CDF)

c) Steel ball impact test acc. to IEC 61721 Connector is certified. (Refer p
to CDF)

d) Accessibility Test MST 11 of IEC 61730-2 Connector is certified. (Refer p
to CDF)

7.34 Separable multi-pole connectors are polarised. Connector is certified. (Refer p

to CDF) :
If two or more separable connectors are provided, |Male con.ector and female
they are configured or arranged so that the other connector are different type. p
will not accept the mating connector for one. Improper connection is not

possible.

7.35 For a connector incorporating a grounding member, | No grounding member in the
the grounding member is the first to make and the | connector N/A
last to break contact with the mating connector.

7.3.6 Connectors that can be separated without the use | No accessible conductive part.
of a tool do not have accessible conductive parts, |IEC61730-2, MST32 test was P
as determined under the Accessibility Test MST 11 | passed.
of IEC 61730-2.

7.4 Output lead or cables

TRF No. 61730-1A
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IEC 61730-1 4

Clause Requirement + Test Result - Remark Verdict
Leads extending from the module are rated for the |Cable and connector are
appropriate system voltage, ampacity, wet certified. (Refer to CDF) P
locations, temperature and sunlight resistance.

Supplementary information: N/A.

8 BONDING AND GROUNDING

8.1 If accessible conductive parts of the module form a Grounding position and the
perimeter framing or mounting system, or if the way to grounding are stated in
module has a conductive surface area of greater the installation manual. P
that 10 cm? accessible after installation, then the
module has provisions for grounding.

8.2 If the module is rated as safety class Il and IEC61730-2 test was passed.
provided with provisions for functional grounding, §
the functional grounding is isolated from live parts . P
by reinforced insulation (Subclause 7.3.2.2 of IEC
61140).

8.3 Each exposed conductive part of the module, that is | IEC61730-2, MST13 test was
assessable during normal operation, is bonded passed.
together, as verified by Ground Continuity Test MST
13 of IEC 61730-2,
Note: If conductive materials are used only as P
fasteners for installation and separated
from the conductive components of the module by
both appropriate insulation and spacings,
they are not required to be bonded.

8.4 Routine maintenance of the module does not Bonding path is not disturbed P
involve breaking or disturbing the bonding path. by routine maintenance.
A bolt, screw, or other part used for bonding Written in the installation
purposes is not intended for securing the complete |manual _ P
device. N

8.5 Bonding is by a positive means, such as clamping, |IEC61 736-2, MST13 test was
riveting, bolted or screwed connections, or welding, |passed. P
soldering or brazing.
The bonding connection penetrates all IEC61730-2, MST13 test was
nonconductive coatings, such as paint, anodised passed. P
coatings or vitreous enamel.

8.6 All joints in the bonding path are mechanically Bonding path are mechanically p
secure. secure.

8.7 If the bonding connection depends upon screw No screw is used.
threads, two or more screws or two full threads of a N/A
single screw engage the metal.

TRF No. 61730-1A
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iEC 61730-1

Clause

Requirement + Test

Result - Remark

Verdict

8.8

The diameter of the grounding screw or bolt is sized
appropriately to the gauge of the bonding
conductor, as per Table 2 of IEC 61730-1.

Grounding hole size is 4mm

8.9

Ferrous metal parts in the grounding path are
protected against corrosion by metallic or non-
metallic coatings.

No ferrous metal part

N/A

8.10

The module has metal-to-metal multiple-bearing
pin-type hinges. These are considered to be an
acceptable means for bonding.

No hinge

N/A

8.11

A wiring terminal or bonding location is identified
with the appropriate symbol (IEC 60417-5019) or
has a green-coloured part.

Grounding mark is attached

No other terminal or location is identified in this
manner.

N/A

8.12

If a marking is used to identify an equipment
grounding terminal, it is located on or adjacent to-
the terminal, or on a wiring diagram affixed to the
module or panel near the terminal.

Grounding mark is attached

Supplementary information:

Creepage and Clearance distances

Creepage and clearance distances between
uninsulated live parts not of the same potential and
between a live part and an accessible metal part,
are not less than the values specified in Tables 3
and 4 of IEC 61730-1.

Minimum measured creepage and clearance
distances between field wiring terminals (mm).....:

Junction box is certified.
(Refer to CDF)

Minimum Measured clearance distances between
internal current carrying parts and accessible
points (mm).... v eeerrrrr e

Minimum Measured clearance
distances among all these
module types is:

15mm from the edge of glass
to string connector

17mm from the edge of glass
to cell

9.2

Creepage and clearance distances at field wiring
terminals have been judged on module open-circuit

voltage (Vo).

TRF No. 61730-1A
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Clause

_IEC 61730-1

Requirement + Test . ) Result - Femark

Verdict

Y

If additional unmarked terminals exist in the No such terminal

terminal block, or if wiring terminals are marked
specifically for grounding, the creepage and
clearance distances have been judged on the basis
of the maximum system operating voltage.

N/A

9.3

The spacings at a field-wiring terminal have been
measured with and without wire connected to the
terminal.

If the terminal will properly accommodate it,and if | No the terminal already
the product was not marked to restrict its use, the |[installed in the junction box. N/A

wire is one size larger than that required, otherwise,
the wire is of the required size.

9.4

Surfaces separated by a gap of 0,4 mm or less No such surface

have been considered to be in contact with each
other. .

N/A

Supplementary information: N/A.

L e I

10

FIELD WIRING COMPARTMENTS WITH COVERS

101

General

If the module is designed for the application ofa | Junction box is certified.

permanently attached wiring system by an installer {(Refer to CDF)

in the field, it is to be provided with an enclosed
wiring compartment

10.2

Wall thickness

If the wiring compartment is intended for the Junction box is certified.

attachment of a field-applied permanent wiring (Refer to CDF)

system, the minimum wall thickness for the material
complies with Table 5 of IEC 61730-1.

10.3

Internal volume

The internal volume for each intended conductor Junction box is certified.

complies with the requirements of Table 6 of IEC (Refer to %E’JD F)

61730-1.

In the space comprising the minimum required Junction box is certified.

volume, no enclosure dimension is less than 20 (Refer to CDF)

mm.

10.4

Openings

All openings are provided with appropriate
coverings, whose functions comply with the
requirements of:

TRF No. 61730-1A
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IEC 61730-1
Clause Requirement + Test Result - Remark Verdict
EEE..,.
- Subclause 5.2.1 of IEC 61730-1 Junction box is certified. =
(Refer to CDF)
- Wet leakage Current test of Subclause 10.20 of [10.17 of IEC61215 test was P
IEC 61646 or 10.17 of IEC 61215 Ed. 2. passed.
- Accessibility test MST 11 of IEC 61730-2 MST 11 of IEC61730-2 test P
was passed.
Coverings can only be removed by the use of a tool |Tool is needed by removal of v
cover
10.5 Gaskets and seals
Gaskets and seals do not deteriorate beyond limits | Gasket and seals did not
during accelerated ageing, and are not used where | deteriorate during 61730-2 P
they may be subject to flexing during normal testing
operation.
-110.6 Strain relief
Any strain relief is provided so that stress on a lead [10.17 of {TECB1 730-2 test was
intended for field connection, or otherwise likely to | passed. *
be handled in the field, including a fiexible cord, is "
not transmitted to the electrical connection inside
the module. P
Note: Mechanical securement means which comply
with Subclause 10.14 (Robustness of Terminations
Test} of IEC 61215 meet this requirement.
10.7 Sharp edges
10.7.1 The enclosure is smooth and free from sharp No sharp edge and burr
edges, burrs, or the like that may damage insulation N/A
or conductors.
10.7.2 The inner edges of conduit openings and knockouts | No conduit and knockout
are smooth and free from sharp edges, burrs, or the N/A
like that may damage insulation or conductors.
10.8 Conduit applications —~ Metallic
10.8.1 Any threaded hole in a metal wiring compartment No conduit
intended for the connection of rigid metal conduit is N/A
reinforced to provide metal not less than 6,4 mm
thick.
Any threaded hole is tapered unless a conduit end | No conduit N/A
stop is provided.

TRF No. 61730-1A
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IEC 61730-1

Clause

Requirement + Test

Result - Remark

Verdict

10.8.2

If threads for the connection of conduit are tapped
all the way through a hole in a compartment wall,
there are not less than 3.5 nor mere than 5 threads
in the metal and the construction. was such that a
conduit bushing can be attached as intended.

No condt it

N/A

The construction is such that a conduit bushing can
be attached as intended.

No conduit

N/A

10.8.3

If threads for the connection of conduit are not
tapped all the way through a hole in a compartment
wall, there are not less than 5 full threads in the
metal. and there was a smooth, rounded inlet hole
for the conductors.

No conduit

N/A

There are smooth, rounded inlet holes for the
conductors.

No conduit

N/A

10.8.4

For a non-threaded opening in a metal wiring
compartment intended to accommodate rigid
metallic conduit, a flat surface of sufficient area is
provided around the opening to accept the bearing
surfaces of the bushing and lock washer.

No conduit

i

N/A

10.8.5

Conduit complies with the Conduit bending test
MST 33 of IEC 61730-2.

No conduit

N/A

10.9

Conduit applications — Non-metallic

10.9.1

The thickness of sides, end walls, and bottom of a
non-metallic wiring enclosure specified for conduit
applications is not less than the values specified in
Table 7 of IEC 61730-1.

No conduit

N/A

10.9.2

A non-metallic wiring compartment intended to
accommodate non-metallic conduit fulfils the
following requirements:

No conduit

N/A

a) It has one or more unthreaded conduit-
connection sockets;

No conduit

N/A

b) It has one or more threaded or unthreaded
openings for a conduit-connection socket, or
one or more knockouts that comply with the
requirements of Knockout Test MST 44 of IEC
61730-2; . _

No conduit

'
i

N/A

c) It complies with the Conduit Bending Test MST
33 of IEC 61730-2, if intended for rigid non-
metallic conduit.

No conduit

N/A

10.9.3

Sockets for the connection of non-metallic conduit
provide a positive end stop for the conduit.

No conduit

N/A

TRF No. 61730-1A
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IEC 61730-1
Clause Requirement + Test Result - Remark Verdict
The socket diameters, the throat diameter at the No conduit
entrance to the box, the socket depths, and the wall h N/A
thickness of the socket are within the limits :
specified in the applicable conduit system.
10.9.4 A knockout or opening in a non-metallic wiring No conduit
compartment intended to accommaodate rigid non- N/A
metallic conduit complies with the dimensional
requirements of the applicable conduit system.
Supplementary information: N/A.
11 MARKING
11.1 The module includes the following clear and
indelible markings:
- Name, monogram or symbol of manufacturer Refer to copy of marking plate P
— Type or model number Refer to copy of marking plate P
— Serial number Refer to sticker P
— Polarity of terminals or leads Refer to q::’ipy of marking plate P
— Maximum system voltage Refer to copy of marking plate P
— Safety class (IEC 61140) Refer to copy of marking plate P
The date and place of manufacture are marked on | Traceable from serial No. p
the module or are traceable from the serial number.
International symbols are used where applicable. — N/A
11.2 The following additional markings are applied to
either the module or placed into the instruction and —
installation data (required documents).
— \Voltage at open-circuit Refer to copy of marking plate P
— Current at short-circuit Refer to copy of marking plate P
— Maximum over-current protection rating, as Refer to copy of marking plate P
verified by the Reverse Current Overload Test
MST 26 of IEC 61730-2
— Recommended maximum series/parallel Refer to Iﬁl‘stallation Manual P
module configurations )
~ Application class Refer to ébpy of marking plate P
All electrical data are given relative to Standard Test |Refer to copy of marking plate P
Conditions (1000W/m’ @ 25°C)

TRF No. 61730-1A
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IEC 61730-1

Clause

Requirement + Test

Result - Remark

Verdict

11.3

Connectors suitable only for field assembly of
modules are marked “Do not disconnect under
load”.

Refer to the picture of
connector

114

For modules with open-circuit voltage in excess of
50 V, and/or modules rated for maximum system
voltage in excess of 50 V, a highly visible warning
label regarding the shock hazard is applied near the

Written ir¥ installation manual

means of connection to the module.

Supplementary information: N/A.

12

REQUIREMENTS FOR SUPPLIED DOCUMENTS

12.1

The module or panel is supplied with installation
instructions describing the methods of electrical and
mechanical installation and the electrical ratings of
the module,

Installation manual is
provided.

The instructions state the application class under
which the module was qualified and any specific
limitations required for that application class.

Written in installation manual

12.2

When the fire rating is dependent en a specific
mounting structure, specific spacing, or specific
means of attachment to the roof or structure, details
of the specific parameter or parameters are
included in the instructions.

Written ir: installation manual

123

The electrical installation instructions include a
detailed description of the wiring method.

The description of the wiring method includes the
following information:

— Grounding method

Written in installation manual.

— Size, type, and temperature rating of the
conductors

Written in installation manual.

— Recommended maximum series/parallel module
configurations

Written in installation manual.

— Type of over-current protection and diode
bypassing to be used

Written in installation manual.

= Minimum cable diameters when the wiring
method is cable

Written ir. installation manual.

— Any limitations on wiring methcds that apply to
the wiring compartment or box

Written in installation manual.

12.4

The mechanical installation instructions for roof
mounting include: '

TRF No. 61730-1A
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— A statement indicating the minimum mechanical |Written in installation manual

means for securing the module or panel to the P
roof
- A statement that the assembly is to be mounted | Written ir; installation manual
over a fire resistant roof covering rated for the g P
application (only for non-integral modules or '
panels) o
— Indication of any slope required for maintaining a {Written in instailation manual p
fire class rating
Q 12.5 The installation instructions include a statement “"Sunlight shall not be
advising that artificially concentrated sunlight shall [concentrated on the module or
not be directed on the module or panel. other artificial light sources P
onto the module,” is written in
installation manual

12.6 Assembly instructions are provided with a product |No assembly is required.
shipped in subassemblies, and are detailed and p
adequate to the degree required to facilitate total
assembly of the product.

12.7 The installation instructions include the proposed Written instaliation manual.
statement given in this Subclause (or equivalent) to p
allow for increased output of the module resulting !
from certain conditions of use. - ; )

Supplementary information; N/A. !

C"/ mmmmmmm End of Test report ~-------eememnnrv
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Shenzhen 518109 P.R.China

Applicant Shenzhen Shine Solar Co., Ltd
8th Floor, Buliding A,DongFangYaYuan,
ChenTian Communities,XiXiang Bao'an District,
Shenzhen 518109 P.R.China

Manufacturer Shenzhen Shine Solar Co., Ltd

8th Floor, Buliding A,DongFangYaYuan,
ChenTian Communities,XiXiang Bao'an District,

Date of Application

05.01.2012

Product

Crystalline Silicon PV Module

Model No.

Poly-crystalline Solar Cell Module

156x156:

T2cells: SN***P-24(***=255-305 increment of 5)
B0cells: SN**P-20(***=210-255 increment of 5)
S4cells: SN**P-18(***=190-230 increment of 5)
48cells: SN*"*P-16(**"=170-205 increment of 5)
36cells:

156x156: SN***P-12(***=120-150 increment of 5)
156x119: SN***P-12(***=95-115 increment of 5)

Mono-crystalline Solar Cell Module
156x156:

T2cells: SN***M-24(***=255-305 increment of 5)
B0cells: SN*™*M-20(***=210-255 increment of 5)
54cells: SN***M-18(***=190-230 increment of 5)
48cells: SN***M-16(***=170-205 increment of 5)
125x125:

96cells: SN***M-32(***=215-260 increment of 5)
72cells: SN***M-24(***=160-195 increment of 5)
B0cells: SN***M-20(***=135-165 increment of 5)

S4cells: SN**M-18(***=120-145 increment of 5)
48cells: SN***M-16(***=110-130 increment of 5)
36cells:

156x156: SN***M-12(***=125-150 increment of 5)
156%119: SN***M-12-1(***=95-115 increment of 5)
125x125: SN***M-12-2(***=80-95 increment of 5)
125x101: SN***M-12-3(***=65-80 increment of 5)
125x86.8: SN***M-12-4(***=55-85 increment of 5)
125x72: SN***M-12-5(***=45-55 increment of 5)
125x59.9: SN***M-12-6(***=40-45 increment of 5)
125x49.7: SN*"*M-12(***=35)

125x43.2;: SN***M-12(***=30)

125%35.4: SN**M-12(***=25)

125x28.3: SN*™"M-12(***=20)

125%20.6: SN*"*M-12(***=15)

125x14.2; SN***"M-12(***=10)

62.5x14.2: SN***M-12(***=5)

156x93.7: SN*™*P-12-1(***=75-90 increment of 5)
156x76.1: SN™*P-12-2(***=60-75 increment of 5)
156x59.5: SN*"*P-12(***=50-55 increment of 5)
156x46.8: SN***P-12-3(***=40-45 increment of 5)
156x43.2: SN™*P-12-4(***=35-40 increment of 5)
156x35.6: SN***P-12-5(***=30-35 increment of 5)
156x29.5: SN***P-12(***=25)

156x%24.0: SN***P-12(***=20)

156x17.5: SN*™*P-12(***=15)

78x24.0: SN*™™P-12(***=10)

78x11.7: SN*™*P-12(***=5)

General Information

e Maximum System Voltage DC 1000V
e Application Class Class A
* Electrical Protection Class Class Il

Type of examination Conformity testing with TUV mark

Testing Period 18.01.2012- 10.03.2012

Testing Laboratory CCIC Southern Electronic Product Testing(Shenzhen) Co.,Ltd
Electronic Testing Building, Shahe Road, Xili, Nanshan District,

Shenzhen 518055, P.R. China

Test results listed in this test report refer exclusively to the mentioned test sample.

Partly copying is not permitted without explicit agreement of the owner.

The submitted test samples as described in the reports hereunder are in compliance with the requirements
IEC61730-2:2004 “Photovoitaic (PV) module safety qualification. Part 2. Requirements for testing”

B v

Approved by

TRF No. 61730_2A
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Copy of marking plate

svg 6 C€

PHOTOVOLTAIC MODULE
MODEL TYPE:SN280P24-72

o] A\

MAXIMUM POWER Pmax
SHORT CIRCUIT CURRENT Isc
IO?EN CIRCUIT VOLTAGE Voc

MAXIMUM POWER CURRENT  Imp
MAXIMUM POWER VOLTAGE Vmp
MAX. SYSTEM VOLTAGE

FUSE RATING

MODULE DIMENSION

MODULE APPLICATION:

280 +3%

8.29

43,20

7.78

36.00

1000

15

1950%992x40mm
CLASS A

PR -

=All technical data at standard

test conditions:

AM 1.5,1000W/m3 JRRADIANCE, 25C CELL TEMPERATURE

MODEL TYPE:SN290M24-72

seNE G CE B

MAXIMUM POWER Pmax 290 +3% W
SHORT CIRCUIT CURRENT Isc 8.42 A
OPEN CIRCUIT VOLTAGE Voc 43.20 v
MAXIMUM POWER CURRENT  Imp B.05 A
MAXIMUM POWER VOLTAGE  Vimp 36.00 * v
MAX, SYSTEM VOLTAGE 1000 v
FUSE RATING 15 LY
MODULE DIMENSION 1580%808x40inm
MODULE APPLICATION: CLASS A

*All technical data.at standard lest conditfons:

AM 1.5,1000W/m32 IRRADIANCE, 251 CELL TEMPERATURE

DATE OF MANUFACTURE:
MANUFACTURER:

WARNING ELECTRICAL HAZARD SOLAR MODULES CAN PRODUCE NIGH
VOLTAGES WHEN EXPOSED TO SUNLIGHT. COVER MODULES WHEN
CONNECTING WIRING,READ,UNDERSTAND AND FOLLOW ALL SAFETY
PRECAUTIONS DESCRIBED IN MODULE INSTALLATION MANUAL,
|REMOVAL OF TERMINAL BLOCK VOIDS WARRANTY,

APIRL 2012
MADE IN CHINA

WARNING ELECTRICAL HAZAED  SOLAR MODULES CAN PRODUCE HIGH
VOLTAGES WHEN EXPOSED TO SUNLIGHT, COVER MODULES WHEN
CONNECT ING WIRING,READ,UNDERSTAND AND FOLLOW ALL SAFETY
PRECAUTIONS DESCRIBED IN MODULE INSTALLATION MANUAL,
[REMOVAL OF TERMINAL BLOCK VOIDS WARRANTY.,

DATE OF MANUFACTURE: APIRL,2012
MANUFACTURER:
MADE IN CHINA

Summary of testing:

The model SN280P24-72 and SN290M24-72 were selected as the representative test
model had been carried out all the test clauses.

All of the required tests of the IEC 61730:2004 standard were passed according to the pass criteria. It is
therefore declared, that the photovoltaic modules of the aforementioned types fulfil the requirements of
the standard IEC 61730:2004 and it is recommended that certification should be granted.

O

TRF No. 61730_2A
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GENERAL INFORMATION

Test item particulars:

Accessories and detachable parts included in the evaluation: Mounting device

OpHioNS INCIUAEA  ......oevreeeeeeetetee e N/A

Abbreviations used in the report;

HF — Humidity Freeze TC - Temperature Cycling

DH — Damp Heat Vmpp — Maximum power voltage

Imp — Maximum power current Voc — Open circuit voltage

Isc - Short circuit current FF - Fill factor

Pmp — Maximum power a — Current temperature coefficient

~ NOCT - Nominal Operating Cell Temperature B - Voltage temperature coefficient

C/ STC - Standard Test Conditions #- powar temperature coefficient

Possible test case verdicts:

- test case does not apply to the test object ......................... : Not Apply (N/A)

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

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

General remarks:

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

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory.

“(see Enclosure #)" refers to additional information appended to the report.

“(see appended table)’ refers to a table appended to the report.

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

Detailed product information are to be found in the CDF (constructional data form).

TRF No. 61730_2A
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Test item particulars:

Accessories and detachable parts included in the N/A
eVAIUALION...cvicrireeeeee s

Mounting system used..........ccooucevveeoeeceeeeennn, [T N/A

Other options included..........coceeeeeervveeieeee e, N/A

Possible test case verdicts:

- Test case does not apply to the test object...............: N/A (Not apply)
- Test object does meet the requirement......................: P (Pass)

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

Abbreviations used in the report:

CTI — Comparative Tracking Index PD - Partial Discharge

FF - Fill factor RTI — Relative Thern:ai Index
Ipm — Maximum power current STC -~ Standard Test Conditions
Isc — Short circuit current TC —Thermal Cycling

MST ~ Module Safety Test Voc — Open circuit voltage
Pmax — Maximum power Vpm - Maximum power voltage

General remarks:

This report shall not be reproduced except in full without the written approvai of the testing laboratory.

The test results presented in this report relate only to the item(s) tested.

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

"(see appedix #)" refers to an annex appended to the report.

"(see appended table)" refers to a table in the Test Report.

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

This Test Report Form is intended for the investigation of PV module in accordance with

IEC 61730-2. It can only be used together with IEC 61730-1 and IEC 61215 Test Report.

General product information:

Product Safety Ratings .
Maximum system voltage ........c.ccccccvvvververennen st : 1000 v
Maximum over-current protection rating..............cccoveceeiceeieicnnirnn 15 A
Safety application class .........ccoveeeeeerieeeee e ersrn e seeeeennn ). Class A
Safety class in accordance with IEC 61140..........ccccvceeevevveennenne.:. Class 1

Fire safety Class.............ccccoviimnnniiincreece s > Not evaluated

Recommended maximum series/parallel module configurations: Please refer to Manual

TRF No. 61730_2A
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Test not required
Different test levels for Application class A and B
Minimum Fire Resistance Class C is necessary for building roof-mounted modules.
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Annex 3 to TRHZP1103046/01 Date:21.01.2012
IEC 61730-2 .
Clause Requirement + Test Résult - Remark Verdict
3 APPLICATION CLASSES P
The module has been evaluated for the following Class A P
Application Class (Class A, B, C)...ccvvvvervvrernasnress
REQUIRED TESTS DEPENDING ON THE APPLICATION CLASS
Application Module Safety Test
Class
A B C
Preconditioning tests:
X X X MST 51 Thermal cycling (TC50 or TC200)
X X X MST 52 Humidity freeze
X X X MST 53 Damp heat
X X X MST 54 UV resistance
General inspection test: *
X |X |X |MSTO01 Visual Inspection
Electrical shock hazard tests:
X X - MST 11 Accessibility test
X X - MST 12 Cut Susceptibility test
X X X MST 13 Ground Continuity test
X X+ |- MST 14 Impulse Voltage test
X X |- MST 16 Dielectric Withstand test
X X - MST 17 Wet Leakage Current test
X X X MST 42 Robustness of terminations
Fire Hazard tests:
X X X MST 21 Temperature test
X X X MST 22 Hot spot test
X** - - MST 23 Fire test
X X - MST 26 Reverse current overload test
Mechanical stress tests:
X X X MST 32 Module breakage test !
X - X MST 34 Mechanical load test
Component tests:
X - - MST 15 Partial discharge test
X X - MST 33 Conduit bending
X X X MST 44 Terminal box knockout test
Legend:
X Test required

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Result - Remark Verdict
6 SAMPLING P
[ ] The modules tested (modules and laminate)
were taken at random from a production batch N/A
and subjected to manufacturer’'s normal quality
control and inspection for safety testing
XI The modules tested (modules and laminate)
were prototypes of a new design and not taken =]
from a production batch.
] Preconditioning of test samples was performed
within IEC 61215 or IEC 61646 performance N/A
testing
X Preconditioning of test samples was performed
separately from IEC 61215 or IEC 61646 P
performance testing

TRF No. 61730_2A
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Clause Requirement + Test Result - Remark Verdict

SN280P24-72:

Sample # Sample Group ID Model Sample S/N
1 A SN280P24-72 SN-P280W00008
2 B SN280P24-72 SN-P280W00010
3 C1 SN280P24-72 SN-P280W00011
4 c2 SN280P24-72 SN-P280W00009
5 D1 SN280P24-72 SN-P280W00007
6 D2, IV SN280P24-72 SN-P280W00003
7 E1 SN280P24-72 SN-P280W00004
8 E2 SN280P24-72 SN-P280W00002
9 B SN280P24-72 _ SN-P280W00006
10 B SN280P24-72 ~ SN-P280W00001
11 TT', RC? SN280P24-72 " SN-P280W00005
12 MB* SN280P24-72 SN-P280W00012

SN290M24-72:

13 SN290M24-72 110510XT992
14 B SN290M24-72 110510XT888
15 D1 SN290M24-72 110510XT990
16 D2 SN290M24-72 110510XT919
17 E1 SN290M24-72 110510XT912
18 E2 SN290M24-72 110510XT864
19 TT', RC? SN290M24-72 110510XT981

Supplementary information: Area of module: 1.94[m?|

Remark:

1. TT: MST21 Temperature test of IEC/EN 61730-2.
RC: MST26 Reverse current overload test of IEC/EN 61730-2.

2
3. IV: MST14 Impulse voltage test of IEC/EN 61730-2.
4 MB: MST32 Module breakage test of IEC/EN 61730-2,

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Result - Remark Verdict
9 PASS CRITERIA v —
The module under evaluation was judged to have | See appended Tables P
passed all safety qualification test. The test
samples met all of the criteria of each individual
safety test.
Supplementary information: N/A.
10 TEST PROCEDURES —
Safety qualification testing included the following . .
Module Safety Tests (MST) of IEC 61730-2:
10.1 MST 01 - Visual inspection .........ccceeevvevereerennnnnes | S€€ appended Table 10.1 P
10.2 MST 11 — Accessibility test.................cccceuvnennnne. s | See appended Table 10.2 P
10.3 MST 12 — Cut susceptibility test............................. |See appended Table 10.3 P
10.4 MST 13 — Ground continuity test ..........cccovvvuvennee . | Se€ appended Table 10.4 P
10.5 MST 14 — Impulse voltage test See appeded Table 10.5 P
10.6 MST 16 — Dielectric withstand test ...........c.c..c..... ;| See appéhded Table 10.6 P
10.7 MST 21 - Temperature test...........cccceecveveeeeeeee.t. | Se€ @ppended Table 10.7 P
10.8 MST 23 —Fire test .....coeevicieereereeeee e : —_ N/A
10.9 MST 26 — Reverse current overioad Test............. . |See appended Table 10.9 P
10.10 MST 32 — Module breakage test P
111 MST 15 — Partial discharge test..........cc.cccevnnennen. . | See appendix P
11.2 MST 33 —~ Conduit bending test..........cccvueeienecnns — N/A
11.3 MST 44 - Terminal box knockout test..................: — N/A
Supplementary information: N/A.

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Result - Remark Verdict

Main test model test results description
Module type: SN280P24-72

Overview of MST items for each test sample
MST item ' E ' Sample No.

H

*|n|5|% |8

+*
5|5

10#
11#
12#

>

Control module
MST 01 - Visual inspection XX
MST 11 — Accessibility test

MST 12 — Cut susceptibility test

MST 13 — Ground continuity test
MST 14 — Impulse voltage test X2
MST 15 — Partial discharge test
MST 16 — Dielectric withstand test
MST 17 - Wet leakage current test XX XX X)X
MST 21 — Temperature test ' _
MST 22 — Hot-spot test* : ' X
MST 23 - Fire test
MST 26 — Reverse current overload test X
MST 32 - Module breakage test X
MST 33 — Conduit bending test
MST 34 — Mechanical load test* X
MST 42 — Robustness of terminations test* X4
MST 44 - Terminal box knock out test
MST 51a — Thermal cycling test (TC200) * Xi | Xo
MST 51b — Thermal cycling test (TC50) * X1 | X2
MST 52 — Humidity freeze test* X1 | Xa
MST 53 — Damp heat test* E Xq 1 Xz
MST 54 — UV preconditioning test* X | Xz 1
Legend: '

1. Xn Test performed, where n gives the sequence of testing (n =1, 2 etfc.)

XX [X[x
X| X[Xx X
X| X|[X{x
X[ XXX

>
>
pd
>
>
P
oot WX
x>
>
x
X

2. Project with “ * ", please see report;

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Result - Remark Verdict

Module type: SN290M24-72

Overview of MST items for each test sample

13%
4% |
15#
16#

17#

Sample No.
LN

18#
194,

Control module

MST 01 - Visual inspection

x
x
X
pod

MST 11 - Accessibility test

MST 12 - Cut susceptibility test

MST 13 — Ground continuity test

MST 14 — Impulse voltage test

MST 15 - Partial discharge test

MST 16 - Dielectric withstand test

>
X
>
x

x

MST 17 — Wet leakage current test

MST 21 — Temperature test

x

MST 22 - Hot-spot test*

MST 23 — Fire test

MST 26 — Reverse current overload test

x.-' gl

MST 32 — Module breakage test

MST 33 - Conduit bending test

MST 34 — Mechanical load test*

X4

MST 42 — Robustness of terminations test*

MST 44 — Terminal box knock out test

MST 51a — Thermal cycling test (TC200) *

X4

X2

MST 51b — Thermal cycling test (TC50) *

MST 52 — Humidity freeze test*

MST 53 —~ Damp heat test*

Xq| X2

MST 54 — UV preconditioning {est*

Legend: .
Xn  Test performed, where n gives the sequence of testing {in =1, 2 etc.)

P

2. Projects with “ * *, please see report. »

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Result - Remark Verdict

Module type: SN280P24-72

Table 10.1 |MST 01 — VISUAL INSPECTION
Sample # | Position in test sequence Nature and position of initial findings
Comments or attach photos
Initial examination No visual defects P
Preconditioning: No visual defects P
3 MST 54, MST 51b, MST 52
MST 12, Cut susceptibility test No visual defects P
Final examination No visual defects P
O Initial examination No visual defects P
Preconditioning: No visual defects P
5# MST 51a
MST 12, Cut susceptibility test No visual defects P
Final examination No visual defects P
Initial examination No visual defects P
6t Preconditioning:,MST 51a No visual defects P
MST 14, Impulse voltage test No visual defects P
Final examination No visual defects P
Initial examination No visual defects P
Preconditioning: No visual defects P
7# MST 53, MST 34
MST 12, Cut susceptibility test N/A
Final examination N/A
- Initial examination No visual defects P
(_) Preconditioning: No visual defects P
10# MST 22, MST 25
MST 12, Cut susceptibility test No visual defects P
Final examination No visual defects P
Initial examination No visual defects P
Preconditioning: No visual defects P
MST 25
11# MST 21, Temperature test No visual defects P
MST 26, Reverse current overload No visual defects P
test
Final examination No visual defects P
12# Initial examination No visual defects P
Supplementary information: N/A..

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Result - Remark Verdict

Module type: SN290M24-72

MST 01 TABLE: Visual inspection
Sample # |Position in test sequence —
Initial examination No visual defects
108 MST 21, Temperature test No visual defects

MST 26, Reverse current overload

No visual defects

Final examination

No visual defects

TV|TOV|T|T

Supplementary information: N/A.

Module type: SN280P24-72

Table 10.2

MST 11 — ACCESSIBILITY TEST

Sample #

Position in test sequence

Initial examination

>2000 MQ

Preconditioning:
MST 54, MST 51b, MST 52

MST 12, Cut susceptibility test

Final examination

>2000 MQ

5#

Initial examination

>2000 MQ

Preconditioning:
MST 51a

MST 12, Cut susceptibility test

Final examination

>2000 MQ

7#

Initial examination

>2000 MO

Preconditioning:
MST 53, MST 34

MST 12, Cut susceptibility test

Final examination

>2000 MQ

10#

Initial examination

>2000 MQ

Preconditioning:
MST 22, MST 25

MST 12, Cut susceptibility test

Final examination

>2000 MQ

Supplementary information: N/A..

TRF No. 61730_2A
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Annex 3 to TRHZP1103046/01 Date:21.01.2012
IEC 61730-2
Clause Requirement + Test Result - Remark Verdict
Module type: SN280P24-72
Table 10.3 |MST 12 — CUT SUSCEPTIBILITY TEST
App[led force (N) ..................................... .
X No visual ewdence that the superstrate or substrate have been
, cut
3# BXJI  No exposure of active circuitry of the module P
Requirement of MST 13, MST 16, MST 17 7 are met
(see appended Tables 10.4, 10.6, MST17)
X No visual evidence thati the superstrate or substrate have been
cut
S# X No exposure of active circuitry of the module P
X Requirement of MST 13, MST 16, MST 17 are met
(see appended Tables 10.4, 10.6, MST17)
XI  No visual evidence that the superstrate or substrate have been
cut
T# X No exposure of active circuitry of the module P
X Requirement of MST 13, MST 16, MST 17 are met
(see appended Tables 10.4, 10.6, MST17)
X No visual evidence that the superstrate or substrate have been
cut
10# X No exposure of active circuitry of the module P
XI  Requirement of MST 13, MST 16, MST 47 are met
(see appended Tables 10.4, 10.6, MST17)
Supplementary information: N/A

Module type: SN280P24-72
Table 10.4 | MST 13 — GROUND CONTINUITY TEST

Maximum over-current protection rating [A] ......: 16

Current applied [Al...cccvvevreerirerreesreiresnsssisnesnes 37.5

Location of designated grounding point.............. The centre of long side

Location of second contacting point .................. A: The centre of another longer side

B: Adjacent shorter side with greatest
distance from the grounding point
C: The centre of the other shorter side

Sample # Position in test sequence Resistance [Q) .
Initial examination A 0.003 7
3# B: 0.002 N
C: 0.002

TRF No. 61730_2A
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Annex 3 to TRHZP1103046/01 Date:21.01.2012
IEC 61730-2
Clause Requirement + Test Result - Remark Verdict
Preconditioning: —
MST 54, MST 51b, MST 52
MST 12, Cut susceptibility test — -
Final examination A 0.004 P
B: 0.002
C: 0.003
Initial examination A: 0.003 P
B: 0.002
C: 0.003
Preconditioning: —
5# MST 51a
MST 12, Cut susceptibility test —
Final examination A: 0.004 P
B: 0.004
C: 0.003
Initial examination A: 0.003 P
B: 0.002
C: 0.002
7# Preconditioning: —
MST 53, MST 34
MST 12, Cut susceptibility test —
Final examination
Initial examination A: 0.003 P
B: 0.002
C: 0.002
Preconditioning: —_
10# MST 53, MST 34
MST 12, Cut susceptibility test — i i
Final examination A: 0.005 P
B: 0.004
C: 0.004

Supplementary information: N/A.

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Result - Remark Verdict

Module type: SN280P24-72

Table 10.5 {MST 14 — IMPULSE VOLTAGE TEST

Maximum system voltage (V) ......cccovvvevreeeesrenen.t | 1000
Impulse voltage (V).......cccoeeeeuriiicercseereeesennt | 8000

Thickness of conductive foil (m

~ o observed L p
(_/ XI  No evidence of major visual defects (See‘appended table
10.1) »

Supplementary information: N/A

Module type: SN280P24-72

TABLE MST 16 — DIELECTRIC WITHSTAND TEST
10.6
Maximum system voltage [V]..........ccorrerivvnnns 1000
Test voltage applied [V] .....cccoceeereevrnerreveieens 1 minute of 6000 and 2 minutes of 1000
Minimum allowable insulation resistance [MQ]. : 20.6
Sample # Position in test sequence Dielectric breakdown? | Resistance [MQ]
Initial test........ccervvrerereereeeeeriee e : ] >2000
MST 54, MST 51b, MST 52 Preconditioning
- 3# Intermediate teSt......eeceevvevevreenen.. a ‘} >2000
- MST 12, Cut susceptibility test MST
Final examination ] >2000
Initial test.........eieecrereereerseienranen, : ] >2000
MST 51a Preconditioning
5# Intermediate test..........cccoecueennnn.. - ] >2000
MST 12, Cut susceptibility test MST
Final examination [ >2000
INitial t8St...eieeeeeeeereeeerereerieee e : O >2000
MST 51a Preconditioning
6# Intermediate test.............ccoereunee. : [ >2000
MST 14, Impulse voltage test MST ’
Final examination , | >2000
7# Initial test........cceveevevereereereceen ] >2000 P

.

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Resuit - Remark Verdict
MST 63, MST 34 Preconditioning
Intermediate test.........cccerererrnnnn. : | >2000
MST 12, Cut susceptibility test MST
Final examination L] >2000
Initial test...........oooeeerrirerercecrnna, " O >2000
MST 22 Preconditioning
10#  |Intermediate test...............ccrune..... : | | >2000
MST 12, Cut susceptibility test MST
Y Final examination [ _ [ >2000 P
KJ Supplementary information:
Minimum requirement according to the standard is 40MQ-m?Z
Module type: SN280P24-72
TABLE MST 21 - TEMPERATURE TEST
10.7
SamPle # ... 11#
Reference solar irradiance [W/m?]..........cco......: 1000
Reference ambient temperature [°C] ...............: 40
Module open-circuited
Measuring location Component | Normalised | Component
temperature | temperature | temperature
Tors[°C] Tcon[’C] limit [°C]
C‘] Module superstrate above the centre cell 86.2 78.8 —
Module substrate below the centre cell 90.4 83.% 85 P
Terminal enclosure interior surface 571 48.7 85 P
Terminal enclosure interior air space 85.2 778 85 P
Field wiring terminals 84.3 76.9 85 P
Insulation of the field wiring leads 56.3 48.9 a0 P
External connector bodies 49.4 42.0 85 P
Diode bodies 78.5 71.1 200 P
Frame 56.9 495 85 P
Ambient 47 .4 40.0 —
Module short-circuited
Measuring location Component | Normalised | Component
temperature | temperature | temperature
Toss[°C] Tcon[°C] limit [°C]

TRF No. 61730_2A
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Annex 3 to TRHZP1103046/01 Date:21.01.2012
{EC 61730-2
Clause Requirement + Te.at Resuilt - Remark Verdict
Module superstrate above the centre cell 83.4 78.3 —
Module substrate below the centre cell 88.1 83.0 85 P
Terminal enclosure interior surface 56.2 51.1 85 P
Terminal enclosure interior air space 83.1 78.0 85 P
Field wiring terminals 64.9 59.8 85 P
Insulation of the field wiring leads 59.0 53.9 90 P
External connector bodies 45.4 40.3 85 P
Diode bodies 78.9 73.8 200 P
Frame 56.3 51.2 85 P
Ambient 45.1 40.0 —
Supplementary information:
Tcon = Togs + (40°C — Taug)
Temperature limits are given in Table 9 of IEC 61730-2 / EN 61730-2.

Module type: SN290M24-72

:; I;Ie MST 21 — Temperature Test P
Sample No. : 7# —
Reference solar irradiance [W/m?] 1000 —
Reference ambient temperature [°C] 40

Module superstrate above the centre cell 75.0 79.5" — P
Module substrate below the centre cell 78.0 82.5: 85 P
Terminal enclosure interior surface 76.5 81.0 85 P
Terminal enclosure interior air space 64.7 69.2 85 P
Field wiring terminals 64.3 68.8 85 P
Insulation of the field wiring leads 49.2 53.7. 90 P
External connector bodies 53.0 575 85 P
Diode bodies 70.4 749 200 P
Frame 59.5 90 P
Ambient 40.0 - P.

TRF No. 61730_2A
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IEC 61730-2 _ J
Clause Requirement + Test Résult - Remark Verdict
: Toss[Cl | TeonlCl | Wmitpcy [
Module superstrate above the centre cell 67.5 736 —_— P
Module substrate below the centre cell 70.2 76.3. 85 P
Terminal enclosure interior surface 66.9 73.0 85 P
Terminal enclosure interior air space 54.5 60.6 85 P
Field wiring terminals 55.4 61.5 85 P
Insulation of the field wiring leads 50.4 56.5 90 P
External connector bodies 51.0 571 85 P
O Diode bodies 75.9 82.0 200 P
Frame 49.3 55.4 a0 P
Ambient 339 40.0 — P
Supplementary information: }»
Tcon = Toss + (40°C — Tams) : A
Temperature limits are given in Table 9 of IEC 61730-2.

Module type: SN280P24-72

TABLE MST 26 - REVERSE CURRENT OVERLOAD TEST

10.9

Maximum over-current protection rating [A]...... : 16

Applied current [A] .......ovveviveviieec e iesnsenines 20.25

Applied voltage [V]/ high—low......cc.ccoeevrvrvnne 54.7 t0 49.2

~ Test duration [N].....coceeeeeeeeviiieiicicciii s : 2
U Sample # Pass criteria
X No flaming of the module P
. X1 No flaming or charring of the cheesecloth P

X No flaming of the tissue paper 1 P
XI MST 17 requirements fulfilled (see appended Table MST17) P

Supplementary information: N/A

TRF No. 61730_2A



vwoRo)

Test report
File No.: 2.4-4042/12 TNa/Spri Page 20 of 23
Annex 3 to TRHZP1103046/01 Date:21.01.2012
IEC 61730-2
Clause Requirement + Test Result - Remark Verdict

Module type: SN290M24-72

MST 26

TABLE: Reverse current overload test

Maximum over-current protection rating [A].....: |15

Applied current [A] ..ot e 20.25

Applied voltage [V]/ high — loW........coccrnereennn. : 54.3 to 50.5

Test duration [].....ccoceeeeveereerrnrerireiseese e eseeneas : 2 hours
Sample # Pass criteria

XINo flaming of the module

19#

XINo flaming or charring of the cheesecloth

XINo flaming of the tissue paper

XIMST 17 requirements fulfilled (see table MST1 7)

T|0|T0 D

Supplementary information: N/A.

Module type: SN280P24-72

TABLE MST 32 - MODULE BREAKAGE TEST

10.10

Weight of impactor [Kg]......ccoovvrvveereeeeeeierenens " 45.5
Thickness of sample [MM]........ccccovevvireceinns : 40

Mounting technique used...........cc..cccovvvvvenen.. : 4 M8 checked

Module breakage .............ccoveeveieereceevenevecrenne. :

[l No breakage

[] Breakage at 300 mm

[0 Breakage at 450 mm

Xl Breakage at 1220 mm

of the sample in millimetres.

Weight of particles in case of breakage [g]....... : N/A
Sample # Pass criteria _
[ Breakage occurred, but no shear or opening large enoug. for a 76 mm
diameter sphere to pass freely has developed.
X| Disintegration occurred, but the ten largest crack-free particles selected 5 min
12# subsequent to the test didn’t weigh more in grams than 16 times the thickness

from the sample.

[1 Breakage occurred, but no particles larger than 6.5 cm? have been ejected

Supplementary information: N/A

TRF No. 61730_2A
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IEC 61730-2
Ciause Result - Remark Verdict

Requirement + Test

Module type: SN280P24-72

[N

P

MST 17 ]TABLE: Wet leakage current test
Maximum system voltage [V].......ccoovouveenins 1000
Test voltage applied [V] .....c..coooveeeeeeeserea : 1000
Module area A (m?) 1.94
Resistivity of wetting agent (Q-cm) <3500
Average wetting agent temperature (°C) 2213
Minimum allowable insulation resistance [MQ)] : 206
Sample # Position in test sequence Resistance [MQ]
MST 54, UV Preconditioning
MST 51b, Thermal Cycling (TC50)
3% |MST 52, Humidity Freeze 2465 P
MST 12, Cut Susceptibility .
MST 51a, Thermal Cycling (TC200) i
% |MST 12, Cut Susceptibility - - 1002 P
MST 51a, Thermal Cycling (TC200)
6# MST 14, impulse voltage test s P
MST 53, Damp Heat
™ |MST 12, Cut Susceptibility 2489 P
MST 25, Bypass diode thermal test “
10# MST 22, Hot spot 2618 P
MST 12, Cut Susceptibility 4
MST 21, Temperature test
1% MST 26, Reverse Current Overload 2945 P
Supplementary information:
Minimum requirement according to the standard is 40MQ-m>.

TRF No. 61730_2A
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IEC 61730-2
Clause Requirement + Test Result - Remark Verdict
Module type: SN290M24-72 [

e |MST 17 - Wet leakage current test " P
Maximum system voltage [V] .......ccceveveeeeeeeeennan. : 1000 —
Test voltage applied [V]...ococveoireeeeceeeeeeevenennnn : 1000 —
Module area A (m?) 1.94 —
Resistivity of wetting agent (Q-cm) <3500 —_—
Average wetting agent temperature (°C) 2243 r—

Minimum allowable insulation resistance [MQ)] :

20.6

MST 21, Temperature test

TRF No. 61730_2A

e MST 26, Reverse Current Oveérload 2045 P
Supplementary information: N/A.
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Clause Requirement + Test Result - Remark

Verdict

Appendix: Partial Discharge Test

-of verse sid _ fo:is for photcvo ta:c (Pv) modules

TUVNORD

Refﬂmnwﬂo. R
msmmome
. - Daf«urrma_ RIS Rovson
msr-nmsuqmmi ' B S T I
Ganeral lnformanon.. oy
- m_nuractum, - snm»rr«nnmc::..ud _ oo - RERRTEN
s T . . “No.88 Minsherig Roid, Gong Slnwt-.' filng New Area, Shenzhen City, Guangdong
- -Provinco , ER. China- - . - . -_ Lo B
E 'Producls‘ [ Rmnasnlefuisbrphutwullainfpw rnodules RO .
: " Type duignauon ATP30O - .

““Layerstructure:  FEVE - (thickness a:,imj :
L s - PET {thickness = 240um).
FEVE  (thickness = 30um)

. Standards: . [EC §1730-2:2004 / EN 61730-2;2007 Phatovoiiaic (PV) module safaty qualification ~ Part 2.

Requirements fa'teliﬁﬂﬂ (WST 15). .
IEL 8056411 for electrical equip f within low-voltage systems ~ Par 1:
E . Principles, requirements and tesls -t . L il
- “Number of o : :
. masnrements' 1"
- Test Result: . . o
Extinction voluge Min, value UsmedV) 1072

“Uat Mix, valueUmm(V) - 1124
i Mean value Usnae(V) . 1104
' Standard deviation o (V). 15.1
Uemean-o (V) 10888

Calculation of the maximum permissible éyatem '\rdilaga Ugyst -

Formuia; L Uge= Ui 414/{1,2 % 1,25)
whera 1,414 calculation of the peak value
12 is salaty faclor of humidily / temperature, elc.

1.25 is aafety rndor o!c!nnts!e ormmfcrmd insulation

Maximum pormissible system voltage Uyys =10

_ Rsspomble oy
s
y%,ZCfo‘Mt? @ v
: Rogat'Mje

© 7OV NORD (angahiou) Cou L, - |
.+ No 50 JicHuan Road, ummcmmmm«mm China
© . Prona: +B (0)471 Ra32AT8R Fax =88 (9571 85384608

------- End of Test report ------------=--—-
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File No.: 2.4-4042/12 TNa/Spri
Annex 4 to TRHZP1103046/01

~ Constructional data form (CDF)

Flle No. Geschifis-Ne. TUVNORD
HZP1103046

TUV NORD CERT GmbH _ Pleass submit 2 signed coples of this form ! Page 1of 4
Department Product Safety Bite 2 unferschriebene K vorisgen b

- Canstmer Products - Liconse noJAUSWENS N, oﬂ” flt 1104

Constructional data form for electrical products

Applicant: Shenzhen Shine Solar Co., Ltd
8th Floor, Buliding A,DongFangYaYuan, ChenTian Communities,
XiXiang Bao'an District, Shenzhen 518109 P.R.China
Manufacturing piant: Shenzhen Shine Solar Co., Ltd

8th Floor, Buliding A,DongFangYaYuan,ChenTian Communities,
XiXiang Bao'an District, Shenzhen 518109 P.R.China

) Product: Crystalline Silicon PV Module
U Type designation:

- Poly-crystalline Solar Cell Module

156x156:

72cells: SN***P-24(***=255-305 increment of §)
60cells: SN***P-20(***=210-255 increment of 5)
54caells: SN***P-18(***=180-230 increment of §)
48cells: SN™*P-16(***=170-205 increment of 5)
36cells:

156x156: SN***P-12(**=120-150 increment of 5)
166x119: SN*™*P-12(***=05-115 increment of 5)
156x983.7: SN***P-12-1(***=75-90 increment of 5)
156x76.1: SN**P-12-2(***=80-75 increment of 5)
166x59.5: SN**P-12(**=50-55 incrament of 5)
158x46.8: SN***P-12-3(***=40-45 increment of 5)
156x43.2: SN™*P-12-4(***=35-40 increment of &)
156x35.6: SN***P-12-5(***=30-35 increment of 5)
156x29.5: SN**P-12(**=25)

" 156x24.0: SN*™*P-12(***=20)

156x17.5: SN**P-12(***=15)
78x24.0; SN***P-12(***=10)
78x11.7: SN***P-12(***=5)

Mono-crystaliine Solar Cell Module
156x156:

72cells: SN**M-24(**=255-305 increment of 5)
60cells: SN***M-20(**=210-255 increment of 5)
54cells: SN***M-18(***=190-230 increment of 5}
48ceils; SN*"*M-16(***=170-205 increment of 5)
125x12§6:

96cells: SN***M-32(**=215-260 increment of 5)
72cells: SN***M-24(**=160-195 increment of 5)
60cells: SN*™*M-20(***=135-165 increment of 5)
54cells: SN***M-1B("**=120-145 increment of 5) -
48cells: SN***M-16(***=110-130 increment of 5)
36cells:

156x156: SN***M-12(***=125-150 increment of 5)
166x119: SN**M-12-1(***=95-115 increment of 5)
125x125: SN*“*M-12-2(***=80-85 increment of &)
125x101; SN**M-12-3(***=65-80 increment of 5)
126x86.8: SN"™™M-12-4(***=55-65 increment of 5)
125x72: SN**M-12-5(***=45-56 increment of 5)
125x59.9: SN**M-12-6(*"*=40-45 increment of 5)
125x49.7; SN**M-12(***=35)

125%43.2: SN**M-12("*=30)

125x35.4; SN*“*M-12(***=25)

125x28.3: SN™*M-12("**=20)

125x20.6: SN™"M-12(***=15)

125x14.2: SN***M-12(***=10)

62.5x14.2: SN**M-12(***=5)

Confirmatlon 6f TUV NORD CERT:

RS '72-Mg(f. 012

(Signaturs of nuthorized Tﬂ\a? NDRD CERT engineer)
Yo
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Test report

F TR

EENTIE

TUVNGRD

Page 2 of 4
Date: 21.01.2012

)

HZP1103046 )
TOV NORD CERT GmbH Ploase submit 2 signed copies of this form | Page2of 4.
Department Product Safety mzmd:rbbm Kopmvommn Blstt 2von 4.
= Consumer Products - License noJAusweis Nr.... “
Maln test typa SN280P24-72 Ratings:
Voc: 44,51V
i8¢ 8.62A
Vimp: - 34.71V
Imp: 8.07A
Rated power: 280W £ 3%
_ Operation mode; . Continuously
\_/ Maximun system voltage: DC1000V
Maximun over-current 15A
protaction rating:
Elect. protection class: Class A (Safety appiication ciass), Cass Il !
IP-Code; 1P65 g
Malins connection —_ ) LJ
Materials: a)Enclosure: | — b) PCBs: —
Main test type SN290M24-72 Ratings:
Voc: 44.82v
Isc: 8.87A
Vinp: 35.00V
Imp: 8.29A
Rated power: 290W £ 3%
Operation mode: Continucusly
L Maximun system voltage: DC1000V
Maximun over-current 15@
protection rating: .
Elect, protection class: Class A (Safety application class), Class Il :
IP-Gode: P65 i
Maina conpection -
Matorials: a)Enciosure: —_ b}PGCBs -
g
!
Applicant’s confirmation Confirmation of TOV NORD CERT:
_ ) iscen, P oA
S a)-M"]/, 1)

(AppHeant's legally suthorired signuture apd stamp)

(Sigmature of authorized TOV NORD CERT engineer)
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File No. Geschifis-Nr.

Tes

t report

TGV NORD

Page 3 of 4
Date: 21.01.2012

)

- TUVNORD

HZP1103046
TOV NORD CERT GmbH Pleasa submit 2 signad coplas of this brlr;I Paga3of 4
Department Product Safety Bitte 2 unlerschrisbens Kopien vorlegen Bistt 3 von 4,
- Consumer Products - Licenss no.Ausweis Nr.................. > "
List of critical components:
Object/ part O, | Manufacturar/ | Typel madel Technical data Standanrd Mark(s) of
) trademark : & conformity -
SOLAR CELL
. Poly-crystaliine sifioon, Cell {| | Aco. IECIEN 61215, | Tested with PV
6" Poly colt Delaciar Co., Ltd | DERL-4720 :1 ::: [nm]:1ma]2:g::igl IEC/EN 81730-17-2 | module
' Coll arecicn]:243.38
Mono-crystatiine sificon, Cell | Acc. IEG/EN 61215, | Tested with BV
: ) : {1x m) {mm}:156x156, Cofl | IEC/EN 81730-942 | modke
&" Mono clt: e Soar€neray | 1505 thickness [um}:200:£:30, Cell
" areslcr’|236.96, Ced
diomaer [mm}:200
Mano-crystaliin silicon, Cell | Aco, IEC/EN 81218, | Tested whh BV
. i (0 x m) {mm}:426x125,Cell | (EG/EN81720-142 | module
5" Mono e i': SolerEney | 125 thickness{pm]:200:£30, Cal 3
e arealem’): 154,85, Cell N
diemater [a]:165
x
IDENTIFICATION OF MATERIALS
Guangdang Golden | Lowron tampared | Thickness= 4,0mm Aco. IEC/EN 81215, | Tested with PV
Front covar Giass Technologies | glass, IEC/EN 81730142 | module
Limied
ATP300 Thickness=0.3mm Acc. [EG/EN 61215, | Tested with PV
Rearcover Shenciea T . RTI105°C, IEC/EN §1730-1/-2, | module
chnalagy Co., Usys=1026V IEC 606841
Encepsuistion Guangthou Lushan | E10 Thickness= 0.5mm Acc, IEC/EN 61215, | Testod with PV
Chemical Materials . IEC/EN 61730112 | module
material Co. L1d
. 6063-T5 Aurminum alloy frame, | Acc, IEG/EN 81215, | Tesied with PV
Shenzhen Fengtal
Frame parts Assombly by rivets IEC/EN 81730172 | module .
Techaology Co., Ltd Thickness= 40mm
nlenal wiring Shenzhen’ - , Acc JEC/EN 61215, | Tested with PV
(Interconnect cefi- | Husguengda 20°0:16mm Atoy: Sn99Ag1 IEC/EN 61730-11-2 | module
to-colf bus bar) Technalogy Co., Lid ' "
Shaenzhen Acc, IEC/EN 61215, | Tested with PV
Aloy: Sn90Ag1 {ECIEN 61730112 modue
Confirmation of TUV NORD CERT:

(Apphicant's legally suthocized sigaature sad stamp)

Essen,

Bsfor odaya

23 Ma*,‘.wr‘z
)

(sum"ammwm(rmcm eagineer)
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Test report

TGV NORD

Page 4 of 4

Date: 21.01.2012

l‘
;I
P /_\
Flle No. Geschifts-Ne: TGV NORD
HZP1103046 .
TOV NORD CERT GmbH Plsase submit 2 signed coples of this form |
Pagad ol 4,
Department Product Safety Bitte 2 unterschriebane Kopéen vorisgen Blatt 4 von 4,
-Gonumduch-_ License noJAuswels ) [TTS———E -
i Shenzhen ) - Aui IEC/EN 81215, | Tesiod with PV
soidering material | Y YS-1.0 IECIEN 6173012 | module
' Chemical Co.Lid Alay:Shea.30U07
. Shenzhan Acc. IEC/EN 61215, | Tested with PV
Soldaring flux Yongsheng YS-501 - [EC/EN 61730-1/-2 | modude
Chamical Co.Ltd
Potiing material |
(For junction box) ‘ - - - -
IDENTIFICATION OF COMPONENTS
Shenzhen DG 1000V, Ace. IEC/EN 81215, | Tested with PV
box Homgineu industral | o o P65, Class I, 40°Cto | IECIENR1790-1-2. | modube+TUV
Samcive Deveiopment C., Lit 8&s'c DINVVDEVO126- | SUDr |
6:2008 B100773868003
T =10A
Bypass diode PANJIT 105Q050 T) max =200°C -, -
NISTAR _ _ Act: IEC/EN B1215, | Tested with PV
Cotin TRANSMITTING | Pyie ACC0BSC A0m? | IECEN B17a02, | MOTUY
TECHNOLOGY CO., 2P1G 118906.07 50159597
Ne
Shenzhai Aco. IECJEN 61218, T”NI with PV
Connacion Hongudnxu Industrial | PY-CT001 '} DG 1000V, 25A IECIEN 81730112, | gunmi10077388
Development C., Lid . EN50521:2008 | 8005

Pleese mention only Germen or EC wide recognized approvals and attach a copy of sach cedificate

Appllcant’s eoafirmation

-

[

s atigg o

Confirmation of TOV NORD CERT:

Esaen,

ﬁﬁ“‘r‘ bt -
~J

22. M0, Y012~

(Signature of suthorkted TOV NORD CERT engineer)
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Test report
File No.: 2.4-4042/12 TNa/Spri Page 1 of 1
Annex 5 to TRHZP1103046/01 Date: 21.01.2012
Test Equipment List
PSS8 Berger chlggac}lggik GmbH & 2012.08.01
1 Solar Simulator -
: Beijing Delicacy Laser
DLSK-SOL5 Optoelectronics Co., LTD 2012.11.13
2 Dielectric Strength Tester GPi-825 Gwinstek 2012.11.07
. Allwin Instrument Science
3 Voltage-Resistant Tester CS2671B And Technology Co., Ltd. 2012.12.21
4 Grounding Continuity Tester 7316 . Extech 2012.05.30
5 DC Milliohmmeter GOM-801H Vkan 2013.03.09
—~ 6 Irradiance llluminometer MS-802 EKO 2013.01.25
"’
7 Data Acquisition Unit 34972A Agilent 2013.03.02
Anemoscope 81000 R. M. Your]g Company 2013.02.03
CCC Steady-State Light Source SET-ITO1 Philips 2012.07.15
2013.02.18
GLW-156WGP/1 Espec China
2013.02.18
10 Chamber ' 2013.02.18
ESS-SDJ616 Chonggqing Yinhe
2013.02.18
KMHW-6L Wistron Group 2013.03.11
11 UVA llluminometer PMA2110 Solar Light 2012.08.15
12 UVB llluminometer PMA2106 Solar Light 2012.08.15
13 R°b“5‘“es‘°3rgsft;fr"‘i”a“°”s BT-T012-04 Guangdong Liteng 2012.10.21
L} 14 Hail tester TCN40A Kexiang testing equipment 2012.11.25
15 Power supply WYK-15020K Yangzhou Huatai Electronics | 2013.03.24
16 Cut susceptibility tester KX-988 Kexiang testing equipment 2012.07.28
17 | Impulse Voltage Tester TSS500M10 EM test 2012.06.09

End of test report ~---—--—-—neeem-v. -
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File No.: 2.4-4042/12 TNa/Spri Page 1 of 4
Annex 6 to TRHZP1103046/01 Date: 21.01.2012

Module type: SN280P24-72

Photo 1: Front overview Photo 2: Back overview
U | |

Photo 3: View of label Photo 4: View of solar cell

spvg G CEMA

MODEL TYPE:SN280P24-72

MAXTMUM POWER Pmax 280 3% W
SHORT CIRCUIT CURRENY  Isc 8.20 A
OPEN CIRCUIT VOLTAGE Voc 13.20 v
MAXIMUM POWER CURRENT  Tmp 7.78 A
|MAXIMUM POWER VOLTAGE  Vimp 36.00 v
MAX. SYSTEM VOLTAGE 1000 v
FUSE RATING 15 A
MODULE DIMENSION 19501992 %40mm
MODULE APPLICATION: CLASS A

*All technical data at standard test conditions:
AM 1.5,1000W/m2 IRRADIANCE, 250 CELL TEMPERATURE

WARNING ELECTRICAL HAZARD  SOLAR MODULES CAM PRODUCE HIGH
VOLTAGES WHEN EXPOSED TO SUNLIGHT. COVER MODULES WHEN
CONNECTING WIRING,READ,UNDERSTAND AND FOLLOW ALL SAFETY
PRECAUTIONS DESCRIBED IN MODULE INSTALLATION MANUAL,

(REMOVAL OF TCRMINAL DLOCK VOIDS WARRANTY,

DATE OF MANUFACTURE: APIRL, 2012
MANUFACTURER:

MADE IN CHINA
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Photo 5: View of open junction box

Photo 7: View of connector

s s

Test report i TGV NORD

Page 2 of 4
Date: 21.01.2012

Photo 6: View of closed junction box
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File No.: 2.4-4042/12 TNa/Spri Page 3 of 4
Annex 6 to TRHZP1103046/01 Date: 21.01.2012

Module type: SN290M24-72

Photo 11: Front overview Photo 12: Back overview

Photo 13: View of label

SHINE G CE @A

- PHOTOVOLTAIC MODULE
Q MODEL TYPE:SN290M24-72

WAXTMUM POWER Pinax %0 1% W
SIORT CIRCUIT CURRENT  sc 5.42 A
QOPEN CIRCUIT VOLTAGE Voc 43.20 v
MAXIMUM POWER CURRENT  Tonp 6.05 A
MAXIMUM POWER VOLTAGE  Vimp 36.00 v
MAX. SYSTEM VOLTAGE 1000 v
FUSE RATING 15 A
MODULE DIMENSION 1580808 %40mnm
MODULE APPLICATION: CLASS A

“All technical data at standard test conditions:
AM 1.5,1000W/m2 IRRADIANCE, 25T CELL TEMPERATURE

WARNING ELECTRICAL HAZARD  soLAR MODULES CAN PRODUCE HIGH
VOLTAGES WHEN EXPOSED T0 SUNLIGHT. COVER MODULES WHEN
CONNECTING WIRING,READ,UNDERSTAND AND FOLLOW ALL SAFETY
PRECAUTIONS DESCRIBED IN MODULE INSTALLATION MANUAL,
|REMOVAL OF TERMINAL BLOCK VOIDS WARRANTY.

UDATE OF MANUFACTURE: APIRL2012
MANUFACTURER:
MADE 1N CHINA

L
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Photo 15: View of open‘junction box Photo 16: Vf‘e‘ﬁ}g of closed junction box

Photo #8: View of cables

¥ E{p:

L Photo 19: View of frame
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