TC- 6168 Page 1 of 2

SUMMARY OF TEST REPORT No. 4789949365-BIS-S1, DATED (mm/dd/yyyy): 10/28/2021

ULR No. TC616821100000892F
(Number of pages in test report: Page no.1to 68)
TEST FORMAT AS PER IS 14286: 2010

1. Name of manufacturer: Visaka Industries Limited (Atum Division)

2. Product: Crystalline Silicon Photovoltaic (PV) Modules
3. Models: 72 Full Cell Mono crystalline models
Representative Model: VIL-375M
Series Model: VIL-370M
4. Model differences provided YES
5. Model differences verified as per
MNRE Guidelines for series YES
formulation

6. Test Results:
SL. No. TEST REQUIREMENTS CLAUSE VERDICT
1 Marking 4 =)
5 Visual Inspection 101
3 Maximum Power Determination 102 P
4 Insulation Test 10.3 =
5 Measurement of Temperature Coefficients. 10.4 P
6 Measurement of NOCT 10.5 P
7 Performance at STC and NOCT 10.6 P
8 Performance at low irradiance. 10.7 P
9 Outdoor exposure test 10.8 P
10 Hot-spot endurance test 10.9 P
11 UV preconditioning 10.10 P
12 Thermal cycling test 10.11 P
13 Humidity freeze test 10.12 P
14 Damp heat test 10.13 P
15 Robustness of termination test 10.14 P
16 Wet leakage current test 10.15 P
17 Mechanical load test 10.16 P
18 Hail test 1017 P
19 Bypass diode thermal test 10.18 P
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SUMMARY OF TEST REPORT No. 4789949365-BIS-S1, DATED (mm/dd/yyyy): 10/28/2021
ULR No. TC616821100000892F

General Information:

1. The conformity certificates of critical components are verified to ensure complete testing of
apparatus under test and details regarding harmonized IEC/UL standards (where IS standards
are not available) are also provided in the list of critical component.

CONCLUSION:
1) Sample meets all relevant requirements of IS 14286 : 2010 (First Revision): Yes

: , , :

I, hereby, undertake that the verdict stated in the test reports for all the tests matches with the test results.
The sample meets all relevant requirements of IS 14286: 2010 (First Revision)/dees-hotmeetthe requirements
stated-above-at2)-of conelusion. If any deviation is found, suitable punitive action may be taken by BIS.

Digitally signed by Srimathy N

S ri m athy N Date: 2021.10.28 18:57:51

+05'30'

Date(mm/dd/yyyy): 10/28/2021 (Signature of Authorized person)
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TC- 6168

Test Report issued under the responsibility of:

TEST REPORT
IS 14286: 2010

Crystalline Silicon Terrestrial Photovoltaic (PV) Modules

- Design Qualification and Type Approval

Report Number......................00 4789949365-BIS-S1
ULR. Number .............cocveiveenenst [ TC616821100000892F
Test Request No......................... | SC21SPI00507

Date of issue 10/28/2021

Total number of pages 68

Testing Laboratory:

UL INDIA PVT LTD

Address

Laboratory Building, Kalyani Platina Campus, Survey. No. 129/4,
EPIP Zone, Phase Il, Whitefield, IN-560066, Bangalore, India

Applicant’s name............................:

VISAKA INDUSTRIES LIMITED (ATUM DIVISION)

AAAreSS ..oeiiiieeeeee e :

Survey No 95 & 96, Adjacent to Kukkadam Railway Station,
Kukkadam Post, Gajalapur, Madugulapally, Nalgonda-508207,

Telangana, India.

Test specification ...........................

Standard ..........ccoeviiiiiiii :

IS 14286: 2010

Test procedure ........ooeevveeeeeeeeeiinnnns

IS 14286: 2010

Non-standard test method.................  |N/A
Test Report Form No. ........cccouveens 1514286 V1.0
Test Report Form Originator ............. |BIS

Master TRF.......cooeiiie

Dated: 19.02.2018

UL India Private Limited
Registered Office: Kalyani Platina - Block I, 3rd Floor

No. 24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India

T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com
CIN: U74200KA1997PTC023189

TRF No. _IS 14286_V1.0
This document is digitally signed and
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Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F Page 2 of 68

TC-6168

Test item description .........cccco...... : | Photovoltaic (PV) Module(s)

Trade Mark .......ocovevveeenicneeeeen A T U M
“® VISAKA

Manufacturer .........ccococeeeviieeeiinnenn, : | VISAKA INDUSTRIES LIMITED (ATUM DIVISION)

Factory......ccooeeeieeieee e | Survey No 95 & 96, Adjacent to Kukkadam Railway Station, Kukkadam

Post, Gajalapur, Madugulapally, Nalgonda-508207, Telangana, India.

Model/Type reference ....................... |Representative Model: VIL-375M
Series Model: VIL-370M

Ratings .....cccvvveeeieee e : |Maximum System Voltage: 1500V

Maximum over current protection rating: 14A

See specific model rating in General Product information

UL India Private Limited TRF No. IS 14286 V1.0

Registered Office: Kalyani Platina - Block I, 3rd Floor . .o .
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TC- 6168

Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F

Page 3 of 68

Testing procedure and testing location:

X | Testing Laboratory:

Testing location/ address ...................... :

UL India Pvt Ltd.

Laboratory Building,

Kalyani Platina Campus, Survey. No. 129/4, EPIP Zone, Phase
II, Whitefield, IN-560066, Bangalore, India

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

Viswanathan K

Digitally signed by K.

K. Viswa nathan Viswanathan

Date: 2021.10.28 18:23:53 +05'30'

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

N Srimathy

Digitally signed by Srimathy

Srimathy N Bue 011028 1561

+05'30'

Issued by (name + signature).............:

Kantha Raju H S

Digitally signed by
+ - Kantha Raju
Ka ntha RaJ u Date: 2021.10.28 19:04:48

+05'30'

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
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Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F Page 4 of 68

TC- 6168

Summary of testing:

Tests performed (name of test and test Testing location:

clause): UL India Pvt. Ltd.
Model VIL-375M from Mono cell families were
considered as representative of all series with
same component

All models are same in construction except o ]

Laboratory Building,

Kalyani Platina Campus, Survey. No. 129/4, EPIP

10.1 Visual Inspection

10.2 Maximum Power Determination

10.3 Insulation Test

10.4 Measurement of Temperature Coefficients.
10.5 Measurement of NOCT

10.6 Performance at STC and NOCT

10.7 Performance at low irradiance.

10.8 Outdoor exposure test

10.9 Hot-spot endurance test

10.10 UV preconditioning

10.1 Visual Inspection

10.11 Thermal cycling test

10.12 Humidity freeze test

10.13 Damp heat test

10.14 Robustness of termination test

10.15 Wet leakage current test

10.16 Mechanical load test

10.17 Hail test

10.18 Bypass diode thermal test

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor TRF No. _IS 14286_V1.0

No.24, EPIP Zone, Phase Il, Whitefield, Bangalore - 560066, India This document is digitally signed and
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Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F Page 5 of 68

TC- 6168

Copy of marking plate:
Representative Model: VIL-375M:

Note: Photo Date format (mm/dd/yyyy)

ULIndia Private Limited TRF No. IS 14286 V1.0

Registered Office: Kalyani Platina - Block I, 3rd Floor . L .
No.24, EPIP Zone, Phase Il, Whitefield, Bangalore - 560066, India This document is digitally signed and

T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com does not require signature on all pages.
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Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F Page 6 of 68

TC- 6168

Marking label photo inside Laminate:

Inside laminate marking label with serial No. “VIL120212961003".
as declared by the manufacturer, 5th to 8th digits from left “2021” representing manufactured Year, 9th
and 10th digit from left “29” representing manufactured week of the year, 11 digit “6” represents the day
of the week (That is Saturday).

Note: Photo Date format (mm/dd/yyyy)

Polarity marked on the Junction Box

[,

08.23.2021

Note: Photo Date format (mm/dd/yyyy)

UL India Private Limited TRF No. IS 14286 V1.0

Registered Office: Kalyani Platina - Block I, 3rd Floor . LT .
No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India This document is digitally signed and
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Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F Page 7 of 68

TC- 6168

Polarity marked on the Connectors

08.23.2021 08.23.2021

Note: Photo Date format (mm/dd/yyyy)

Series Back Label:

VISAKA INDUSTRIES LIMITED (ATUM DIVISION)

_ll——-

| No : VIL-370M ATOM
Mode! No  VISAKA
Serial No 11/ 001 INRRUH TR T 00 0
UIL128212961021
YIL- 370M,Y,of Mg 2021 Nominal Vip24¥ - 3704 2%
Power Max, Pmax - 370.56+2%W
Max System Voltage DC - 1600V
Voltage at Pmp, Vmp - 40.70V
Open Gircuit Voltage, Voc - 49.36V
Current at Pmp, Imp -  911A
Short Circuit Current, Isc - 9.68A

Fuse Rating 14A, Salety Class—II
Fleld wiring: copper only 12A'NG wires Insulated for a min of 90°c.

The slecirical paramelers are within — 0%/ + 2% of the Indloated nominal
power uncer STC (Irradlance of 1000W/Sqm;AM 1.5 Spectrum at Cell Temp ol 2¢°c).

A

All Instructions should be read and understood before attempting to Install,
operate and maintain the module. Contact with electrically active part of the
module sush as terminals can result In burns, sparks and Isthal shook
Irrespectivi of the module Is connacted or disconnected. Modules produce
slectriclty when sunlight or othar sources llluminate the front face. The Voltage
from a sing/e module Is not considered a shock hazard but when modules are
connected In serles, voltages add —up, consayuently, a module array can produce
high voltages and current, which constitute an \ncreassd hazard and could cause
serlous Injiry or death. When Installing comply with all natlonal and local safety
and bullding codes.

Many etured By MADE IN INDIA
VISHEA INDUSTRIES LIMITED (ATUM DIVISION)

FACTIRY ADDRESS: Survey No 45 & 9 Adjacentto Kukkadam Relbway station Kukkadan Pogt
G igur Madugulapally, Nalgonda- 506207 Telangana DL

UL India Private Limited TRF No. IS 14286 V1.0

Registered Office: Kalyani Platina - Block I, 3rd Floor . LT .
No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India This document is digitally signed and
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Report No. 4789949365-BIS-S1

TC- 6168

ULR No. TC616821100000892F Page 8 of 68

Inside Laminate of model series:

ATOM
%9 VISAKA

YIL128212961021

VIL-870M, Y.of Mfg..2021, Nominal Wp:24V - 3704 2%

Logo of Make in India:

Logo is common for all the models

The marking plate above represents all models covered by this report except for difference in electrical
ratings and model designation. See “General product information” for electrical ratings for all models.

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com

CIN: U74200KA1997PTC023189

TRF No. _IS 14286_V1.0
This document is digitally signed and

does not require signature on all pages.



Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F

Page 9 of 68

IS 14286: 2010

Clause Requirement + Test

Result - Remark Verdict

GENERAL INFORMATION

Test item particulars:

Accessories and detachable parts included in
the evaluation..........ccccooeiiiiiiiiei e :

Grounding the Array:

Attach a separate conductor to one of the 4mm diameter
grounding holes marked on the Module frame with a screw
and nut that incorporates an external tooth washer. This is
to ensure positive electrical contact with the frame.

It is recommended to ground each module frame at the
provided grounding holes (4 mm or 5/32-inch diameter,
marked with the grounding symbol).

The modules can be connected at the grounding holes
using stainless steel nut, bolt, start washer and flat washer
of size M4

Cupped Washer

Flat Washer
Grosnd Wim | l Extornal Tooth Washer

Y

&l | ‘
T 4— Extornal Toath Washer
Frame & Logk Nut

The grounding screw, bolt or other parts are separately
used from the mounting parts of the module. The
grounding is achieved through securement to the array
frame. The torque rating provided for grounding means is
2.8 Nm [ 25 in.—lbs].

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

No. 24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com
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Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F

Page 10 of 68

IS 14286: 2010

Clause Requirement + Test

Result - Remark Verdict

Mounting system used.........:

Mounting Method:

The frame of each Module has 8mm x 12mm mounting
holes used to secure the modules to supporting

structure. The Module frame must be attached to a
supporting structure using M8 stainless steel bolt
hardware together with hex nut, spring washers and 2nos
of plain washers in four places (i.e. minimum

number holes to be used are 4 mounting holes)
symmetrical on the SPV Module.

The applied torque is about 8 Newton-meters.

~—MODULE FRAME

MODULE FIXING DETAIL

A \E\s\
Options included ...........ccoooeeiiiiiii i, | N/A
Possible test case verdicts: N/A
Abbreviations used in the report: N/A

HF — Humidity Freeze

TC — Temperature Cycling

DH — Damp Heat

Vmp — 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

STC - Standard Test Conditions

O — power temperature coefficient

Possible test case verdicts:

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

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

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

Testing: Refer individual test date
Date of receipt of test item....(mm-dd-yyyy): 07-30-2021

Date (s) of performance of tests (mm-dd-yyyy):

08-13-2021 to 10-20-2021

*Note: Preconditioning test was carried out on — 08-13-2021 to 08-14-2021

General remarks:

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

This report shall not be reproduced, except in full, without the written approval of the 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

TRF No. _IS 14286 V1.0
This document is digitally signed and
does not require signature on all pages.
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Page 11 of 68

IS 14286: 2010

Clause Requirement + Test

Result - Remark Verdict

General product information:

All models are same in construction output power and
electrical ratings

System Voltage: 1500V

PV module type reference ........... :

VIL-375M (Representative Model)

Product Electrical Ratings at STC

Nominal maximum power (Pmax) : 37555 W
Nominal open circuit voltage at (Voc) 49.39 V
Nominal short circuit current at (Isc) 9.70 A
Nominal maximum power voltage (Vpm) : 40.83 V
Nominal maximum power current (Ipm) 9.19 A
Product Safety Ratings

Maximum systems operating voltage 1500 V
Maximum over-current protection rating : 14 A
Safety application class................ : Class A
Safety class in accordance with IEC 61140 Class I
Fire safety class .......cccoccvveevinnenn, : Class C

Recommended maximum series/parallel module

configurations.........ccoeeeeeeeeieeeeeennn, :

24 modules in series for 72 cell series

Note: Refer Annex 5 for all electrical ratings of alll

series model

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

No. 24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com
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IS 14286: 2010

Clause Requirement + Test

Result - Remark Verdict

Description of module construction:

(Manufactories and part numbers, unless otherwise specified)

Sample.....cooocii : Random sampling from production [X]
Prototype submitted by client ]
Module Representative Model: VIL-375M

Series Model: VIL-370M

Front Cover :

Manufactured by: Borosil Renewables Limited,
Type: AR Coated (Low-iron) Textured Tempered Solar Glass.
Thickness: 3.2mm

Rear Cover :

Manufactured by: Renewsys India Private Limited, Type: Preserv 1
300 WD, Thickness: 0.395mm, Color: WT, RTI: 140, Flame Spread
Index: 30, Partial Discharge: 4.17kV

Encapsulation material

Manufactured by: Renewsys India Private Limited, Type:
CONSERYV P 360-14FC, Thickness: 0.45- 0.5mm, HWI=4, HAI=0,
RTI:50, Color : NC

Frame:

Manufactured by: Satya Surya Aluminium Industries Ltd.
Type 6063-T6

Dimensions (I x w x h) [mm] 1981x991x35
Module area [m?] 1.96
Minimum distance between current- 13.2

carrying parts and module edge [mm]

Cell

Mono-crystalline PERC
Manufactured by: ADANI SOLAR CELLS (Mundra Solar Pvt Ltd)

Cell (include type) :

MSPVLM2M5

Cells (I x w) [mm]

156.75 mm x 156.75 mm + 0.25 mm

Cell thickness [pum]

190 um £ 30 ym

Cell area [cm?] 245.70
Number of cells 72
Components and other

Cells per bypass diode 24

Type of bypass diode 30SQ 045T
No. of bypass diodes 03

Cell- and string connectors

Manufactured by: NEOCAB-PV, AB Industries

Cell Connectors Type: Cross section: 0.9X0.20 mm, Material: Base
Cu = 99.95%, Coating Sn60%Pb40%.

String Connectors Type: Cross section: 0.3X5.0 mm, Material:
Base Cu = 99.95%, Coating Sn60%Pb40%,

Junction box

Manufactured by: Ningbo GZX Photovoltaic Technology Co., Ltd,
Type: PV-GZX156V, 1500Vdc, 14A, Reverse Current 30A, -40°C
to 85°C, 1P65/68

Cable : Manufactured by: Ningbo GZX Photovoltaic Technology Co., Ltd,
Type: 62930 IEC 131, 1500Vdc, -40°C to 90°C, 120°C
Connectors : Manufactured by: Ningbho GZX Photovoltaic Technology Co., Ltd

Type: PV- GZX 1500, 1500VDC, 30A, IP68

UL India Private Limited
Registered Office: Kalyani Platina - Block I, 3rd Floor

No. 24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India

T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com
CIN: U74200KA1997PTC023189

TRF No. _IS 14286 V1.0
This document is digitally signed and
does not require signature on all pages.




Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F Page 13 of 68

IS 14286: 2010

Clause Requirement + Test Result - Remark Verdict
Adhesives (frame) : Manufactured by: Sika India Pvt Ltd, Type: Sikasil AS 60 IN,
Thickness: 1.5 mm min, Flame Class: HB, HWI: 3, HAI:0, RTI:105,
color: WT
Adhesives (junction box): Manufactured by: Sika India Pvt Ltd,
Type: Sikasil AS 60 IN, Thickness: 1.5 mm min, Flame Class: HB,
HWI: 3, HAI:0, RTI:105, color: WT
Potting material (junction box) : Manufactured by: Shanghai Huitian new material Co., Ltd
Type: 5299W-S, Thickness: 3.0 mm min, Flame Class: V-0, HWI;
1, HAI:0, RTI:105, color: WT, IPT:2.5kV
Aluminium corner Key: Manufactured by: Satya Surya Aluminium
Industries Ltd. Type D-6606.
Back Label: Speckgrap India Pvt. Ltd, Type: 2M MAT CH PET
TC/S-730
Internal Label: Speckgrap India Pvt. Ltd. Type: PET WHITE TC 50
Others -RC18
Testing procedure
X New module type
U] Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)
U] Change in cell technology
U] Modification to encapsulation system
] Modification to superstrate
] Increase in module size
] Modification to back sheet/ substrate
] Madification to frame and/ or mounting structure
] Madification to junction box/ electrical termination
] Change in cell interconnect materials or technique
U] Change in electrical circuit of an identical package
] Higher or lower power output (by 10%) in the identical package including size and using the
identical cell process
U] Qualification of a frameless module after the design has received certification as a framed
module
] Change in bypass diode or number of diodes
UL India Private Limited TRF No. _IS 14286 V1.0
Registered Office: Kalyani Platina - Block I, 3rd Floor This document is digita"y Signed and

No. 24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
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does not require signature on all pages.
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IS 14286: 2010

Clause Requirement + Test

Result - Remark

Verdict

Module group assignment:

Sample # Sample Group ID Sample No. & S/N
4110288 A Model No: VIL-375M, S| No: VIL120212961003
4110289 B Model No: VIL-375M, SI No: VIL120212961002
4110290 c1 Model No: VIL-375M, S| No: VIL120212961006
4110291 c2 Model No: VIL-375M, S| No: VIL120212961008
4110292 D1 Model No: VIL-375M, Sl No: VIL120212961013
4110293 D2 Model No: VIL-375M, SI No: VIL120212961010
4110294 El Model No: VIL-375M, Sl No: VIL120212961011
4110295 E2 Model No: VIL-375M, S| No: VIL120212961014
B Model No: VIL-375M, Sl No: VIL120212961020
4110296 (Bypass Diode Test)

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

No. 24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
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CIN: U74200KA1997PTC023189

TRF No. _IS 14286_V1.0

This document is digitally signed and
does not require signature on all pages.




Report No. 4789949365-BIS-S1
ULR No. TC616821100000892F

Page 15 of 68

IS 14286: 2010

Clause Requirement + Test Result - Remark Verdict
10 TEST PROCEDURES (if it is not a full test, strikethrough non-performed test)
Note: Deviations from test sequence are possible but must be documented.
[ 8 Modules [ Initial
[ Preconditioning |
10.1
Visual Inspection
10.2
Maximum Power
determination
|
10.3
Insulation test
10.15
Wet leakage current
test
A B | C1 [c2 D1 | D2 El |E2
10.4 Measurement of 10.10 10.11 10.13
temperature coefficients UV-test Thermal cycling test 200 Damp heat test 1000h
a, Band & cycles -40°c to + 85°C 85°C 85% RH
| |
10.5 10.11 10.16 10.17
NOCT Thermal cycling test Mechanical | Hail test
50 cycles -40°c to + load test
85°C
| | [ |
10.6 10.12
Performance at NOCT Humidity-freeze test
10 cycles
-40°C to +85°C
| c1
10.7 Performance at low 10.14
irradiance Robustness of
terminations test
|
10.8 Outdoor exposure
60kWh/m?
[ 10.18 Bypass-diode test
10.9
Hot-spot endurance test
10.15 Final

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

Wet leakage current
test

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
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4 MARKING p
Name, monogram or symbol of VISAKA INDUSTRIES LIMITED
manufacturer : (ATUM DIVISION)
AT O M i
by
“o-VISAKA
VIL-375M  Provided in inside
Type or model number : laminate in front side of the module P
and on backside marking plate
VIL120212961003
Serial number : Provided in inside laminate in front P
side of the module marking plate.
Polarity of terminals or leads : *"and ™" provided on Junction Box P
and connectors
Maximum system voltage 1500V P
Provided. The Date of
manufacturing are traceable
through serial number provided in
inside laminate marking plate.
VIL120212961003
VIL1-VISAKA INDUSTRIES LTD
The date and place of manufacture : (ATUM DIVISION) Line 1 P

2021-Year of Manufacture
29-Week of the Year

6-Day of the Weak

Place and year of manufacturing is
mentioned in inside laminate
marking plate and also in back label.

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
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Initial examination All modules P
10 Preconditioning ............cocueeieiiiiieiiieee e :15.0 kWh/m? P
10.1 Visual iINSPeCHioN ........c.eeeeviiiiiiiiiie e . | See table 10.1 Int P
10.2 Maximum power determination..............cccceeevunen. : | See table 10.2 Int P
10.3 INSUIAtION tEST....ciiiiiieiiiec e : | See table 10.3 Int P
10.15 Wet leakage current test See table 10.15 Int P
Group A | Control Module Sample Group ID A P
Group B |1 Module Sample Group ID B
10.4 Measurement of temperature coefficients See table 10.4 B
10.5 Measurement of Nominal Operating Cell See table 10.5B
Temperature [NOCT, °C]....cccoeevvviiiiieie e, :
10.6 Performance at STC and NOCT .........cccccevvcvneeennns . |Seetable 10.6 B P
10.7 Performance at low irradiance............cccccoevcvveeenns . |Seetable 10.7 B P
10.8 Outdoor exposure test See table 10.8 B P
10.18 Bypass diode thermal test See table 10.18 B P
Maximum allowed junction temperature................ . 200 °C P
Measured junction temperature............ccccceeveeee. . [139.7°C P
10.9 Hot spot endurance test..........cccoevvvevveeveeceecreeennns . |See table 10.9 B P
Group C 2 Modules Sample Group ID C1, C2 P
10.10 UV B8t : |15 kWh/m? P
Final measurements See table 10.10 C P
10.11 Thermal cycling test (50 cycles) ........ccoccvevviineeenns : |50 P
Final measurements See appended table 10.11 C P
10.12 Humidity freeze (10 cycles) ......ccccevvvveeeiiiiinennnne © 110 P
Final measurements See table 10.12 C P
Group C1 |1 Module Sample Group ID C1
10.14 Robustness of terminations test ...........cccoccceeenee © | Type A
Final measurements See table 10.14 C1 P
Group D |2 Modules Sample Group ID D1, D2 P
10.11 Thermal cycling test (200 cycles) .......ccccevvuveeennee. © 1200
Final measurements See table 10.11 D P

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor
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Group E 2 Modules Sample Group ID E1, E2
10.13 Damp heat teSt .......coocvveeiiiiiie e : [1000h
Final measurements See table 10.13 E
Group E1 |1 Module Sample Group ID E1 P
10.16 Mechanical load test..........cccceeviiieeiiiiiiee e . |5400Pa P
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 P
10.17 Hail test 25 mm P
Number of points impacted...........................o. ©|11 P
Final measurements See table 10.17 E2 P
Final measurement All modules
10.15 Wet leakage current test See table 10.15 F

UL India Private Limited
Registered Office: Kalyani Platina - Block I, 3rd Floor

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
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10.1 Initial [TABLE: Visual inspection (Initial) P
Test Date [MM/DD/YYYY] : [8/16/2021 —
Sample # [Nature and position of initial findings — comments or attach photos —
4110288 No Visual defects found P
4110289 No Visual defects found P
4110290 No Visual defects found P
4110291 No Visual defects found P
4110292 No Visual defects found P
4110293 No Visual defects found P
4110294 No Visual defects found P
4110295 No Visual defects found P
4110296 No Visual defects found P
Supplementary information: N/A
10.2 Initial | TABLE: Maximum power determination (Initial)
Test Date [MM/DD/YYYY] ..ccovcviiiinninnn : 108/23/2021 —
Module temperature [°C] .......cccevvenenne ;|25 —
Irradiance [W/m?)......ccoceevveeveereennns : (1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110288 48.44 39.97 9.85 9.24 369.20 77
4110289 48.45 39.83 9.85 9.31 370.71 78
4110290 48.45 39.88 9.86 9.29 370.36 78
4110291 48.48 39.97 9.89 9.33 372.88 78
4110292 48.51 39.82 9.85 9.26 368.89 77
4110293 48.54 39.93 9.87 9.32 372.15 78
4110294 48.47 39.84 9.87 9.36 372.89 78
4110295 48.61 40.06 9.88 9.29 372.04 77
4110296 48.55 39.95 9.90 9.33 372.89 78
Supplementary information: N/A
UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor TRF No. 1S 14286 V1.0
No.24, EPIP Zone, Phase I, Whitefield, Bangalore - 560066, India This document is dig?[ally signea and
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10.3 Initial Table: Insulation test (initial) P
Test Date [MM/DD/YYYY].....ccoovvomrvennnnee. : 08/23/2021 —
Test Voltage applied [V] ....c.cccooveeennnee. : IR = 1500V —

geapp vl Dielectric = 4000

Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) / No —
4110288 9.63 20.40 - No P
4110289 8.72 20.40 - No P
4110290 9.05 20.40 - No P
4110291 9.36 20.40 - No P
4110292 8.92 20.40 - No P
4110293 9.06 20.40 - No P
4110294 9.63 20.40 - No P
4110295 8.82 20.40 - No P
4110296 9.76 20.40 - No P

Supplementary information: Size of module [m?] : 1.96

10.15 Initial | TABLE: Wet leakage current test (Initial) P
Test Date [MM/DD/YYYY] ....cceueuerireeececnnnnes :|08/23/2021 —
Test Voltage applied [V]..ccccoovieiiniineiiiiieenn, : 1500V —
Solution resistivity [Qcm).............cccoeirinnn. 1 1<3,500 Qcmat 22 + 3°C 2190 —
Surface tension [NM™@) .....coovvvvecviceecee e, : |<0.03Nm2at 22+ 3°C — —
Solution temperature [°Cl......cccooevviiiiciiiiinnne : 123.8 —
Sample # Measured [GQ] Limit [MQ] Result
4110288 5.66 20.40 P
4110289 4.93 20.40 P
4110290 5.82 20.40 P
4110291 5.27 20.40 P
4110292 4.98 20.40 P
4110293 5.02 20.40 P
4110294 5.17 20.40 P
4110295 6.81 20.40 P
4110296 5.73 20.40 P

Supplementary information: Size of module [m?] : 1.96

UL India Private Limited
Registered Office: Kalyani Platina - Block I, 3rd Floor TRF No. 1S 14286 V1.0

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India This document is digitally Signed and
T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com d . . I
CIN: U74200KA1997PTC023189 oes not require signature on all pages.
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104 B |TABLE: Measurement of temperature coefficients P
Test Date [MM/DD/YYYY] ..uoviiiiiieiiiiiiies i : 08/30/2021 —
Ambient air temperature [°C] .......cccooevviereeneene : —
Irradiance [W/M?Z] .......ccccveveeeeeeee e : 1000 —
Module temperature [°C] high/low .................... : 70.30/29.5 —
Sample # Parameter Calculated Value —
Short circuit current a [%/°C]............ 0.0281 P
4110289 Open circuit voltage B [%/°C]............. -0.2340 P
Peak power 0 [%/°Cleueeennn -0.3355 P
Supplementary information: N/A
10.5B |TABLE: Measurement of Nominal Operating Cell Temperature [NOCT, °C) P
Test Date [MM/DD/YYYY]...coovviiennnnns : 09/10/2021 09/17/2021 09/18/2021 —
Wind velocity [m/slhigh/low ............ : 1.63/0.30 1.72/0.30 1.74/0.30 —
Ambient temperature [°C] high/low .: 28.42/23.72 30.28/23.22 30.89/24.46 —
Irradiance [W/m?]high/low ................. : 856.00/405.2 790.40/400.9 871.00/400.6 .
0 0 0
Module temperature [°C] high/low ...: 50.05/34.80 57.02/35.72 61.38/38.73 —
Wind velocity [m/s](average)........... : 0.964 0.991 0.853 —
Ambient temperature [°C] (average): 26.012 27.467 27.648 —
NOCT correction factor [°C] ............ : 0 1 0 —
Calculated NOCT [°C] .ccovvveverireeen. : 42.83 46.66 46.91 —
Sample # Average NOCT [°C] —
4110289 45.46 P
Supplementary information: N/A
10.6 B |TABLE: Performance at STC and NOCT P
Test Date [MM/DD/YYYY] uuviiiiiieeiiiiie e 09/20/2021 —
wind velocity [M/SThigh/low ..ot N/A —
TeSt MEthOd . ..o X1 indoor [] outdoor —
Ambient air temperature [°C] ..o —
IrradianCce [W/M?Z] .....ooveeeeece e 1000— STC, 800— NOCT —
Module temperature [°C] high/low ........cccocevinnnl 25.00/ 45.40 —
Condition Voc [V] vVmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
STC 48.46 39.59 9.82 9.31 368.50 77
(4110289)
NOCT 49.00 40.09 7.82 7.43 297.72 78
(4110289)

Supplementary information: N/A

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com

CIN: U74200KA1997PTC023189

TRF No. _IS 14286 V1.0
This document is digitally signed and
does not require signature on all pages.




Report No. 4789949365-BIS-S1

R ULR No. TC616821100000892F Page 22 of 68
IS 14286: 2010
Clause Requirement + Test Result - Remark Verdict
10.7B TABLE: Performance at low irradiance P
Test Date [MM/DD/YYYY] .ooviiiiiiiiiiieeeeeee e 09/20/2021 —
Ambient air temperature [°C].......cccvovvrinieniinnnnnnn. : |N/A —
Irradiance [W/m?](200 W/M?) .........cocovverrremrerrrnnnnnens . [200 —
Module temperature [°C] ...cccocivvvieeeine e . [25.0 —
TeSt MEthod ..oceeee e . |[X] Data corrected to a 25°C cell —
temperature and 200 W/m? irradiance
[] Directly measured
Sample # Voc [V] vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110289 45.19 38.91 1.97 1.88 72.97 82
Supplementary information: N/A
10.8B TABLE: Outdoor exposure test P
Sample # 4110289
Test Date [MM/DD/YYYY] start/end .......... : 09/21/2021 to 10/07/2021
Total irradiation dosage [kKWh/m?] ......... : 61.05 P
Supplementary information: N/A
(10.1 Visual inspection after outdoor exposure test) P
Test Date [MM/DD/YYYY] ..ovieeveieiiiiiiiinenn 10/07/2021 —
Sample # |Nature and position of initial findings — comments or attach photos —
4110289 No Visual defects found p
Supplementary information: N/A
(10.2 Maximum power determination after outdoor exposure test) P
Test Date [MM/DD/YYYY] .coooviiiiiiiieenieene : 10/11/2021 —
Module temperature [°Cl......ooeeererrererenn. .25 —
Irradiance [W/M3) .....o.oveveeeereeeeesresrensnens ;1000 —
Sample # Voc [V] vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110289 48.45 39.39 9.82 9.29 366.06 77
4110288 48.44 39.66 9.79 9.29 368.41 78
(control)
Pmp degradation after this test [%] < 5% ....: -1.25 P

UL India Private Limited
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(10.3 Insulation test after outdoor exposure test)

Test Date [MM/DD/YYYY] : 10/11/2021 —
Test Voltage applied [V] .....cccccovvvrnennns IR =1500 —

deapp V] Dielectric = 4000
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110289 5.27 20.40 - No P
Supplementary information: Size of module [m?] : 1.96
10.18 B TABLE: Bypass diode thermal test
Sample # 4110296 —
Test Date [MM/DD/YYYY] start/end .......... : 09/22/2021
Module temperature [°C] ......c..cccovverrverrrnnen. : 75°C£5°C —
Number of diodes in junction box................. : 3 —
Diode manufacturer ............ccccocvvvneeenieenenen. : Ningbo Guangzhixing Photovoltaic Tech. —
Co.Ltd

Diode type designation...............ccoe.evenen. : 30SQ045T —
Max. permissible junction temperature Tjmax [ C] |200 _
(according to diode datasheet)..................... :

Diode 1 Diode 2 Diode 3 Result
current flow applied [A] ..ov.eeeeeeeeeeeeeen, : 9.70 9.70 9.70 -
Max. diode surface temperature [°Claorb : a 130.7 128.9 134.5 -
VOItAgE ArOP [V].eveeeeeeeeeeeeeeeeeeeeeeseenens : 0.3680 0.3670 0.3590 -
Power dissipation [W] .......ccoveeereeerennnen. : 3.57 3.56 3.48 -
Thermal resistance junction to leads (RTHJL)/tO 15 15 15 -
case (Rtric) [K/W] (according to datasheet) :

(RTHic)

Calculated max. junction temperature Tjcarc [°C] 136.1 134.2 139.7 -

L= 0 o TSP a

Tjcaic < Tjmax (test passed)? yes/no ............. : YES YES YES P
current flow (1.25 * 1SC) [A] cevvrvrerereeerrrnen, : 12.13 12.13 12.13 -

Max. diode surface temperature [°Claorb : a 136.1 141.9 147.5 P
Remarks: ( @ measured at diode case or ambient near diode case, P measured atdiode leads)

UL India Private Limited
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(10.1 Visual inspection after bypass diode thermal test) P
Test Date [MM/DD/YYY Y] ccoooeiiiiiiiiiinnennn, : 09/22/2021 —
Sample # |Nature and position of initial findings — comments or attach photos —
4110296 No Visual defects found P
Supplementary information: N/A
(10.2 Maximum power determination after bypass diode thermal test) P
Test Date [MM/DD/YYYY]..ccoovovivnnienninnnnn : 09/23/2021 —
Module temperature [°C] ...ccceevcieveviciieeenns : 25 —
Irradiance [W/M?) ......oeeeeeeveeeeeeeeeeseesreneonn, : 1000 —
Sample # Voc [V] vVmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110296 48.51 39.78 9.85 9.32 370.80 78
4110288 48.39 39.57 9.80 9.32 368.69 78
(control)
Pmp degradation after this test [%] £ 5% .........c.ccvevveennes |-0.56 P
Supplementary information: N/A
(10.3 Insulation test after bypass diode thermal test) P
Test Date [MM/DD/YYYY]..oooeoiinnnninnne : 09/23/2021 —
Test Voltage applied [V] ..oooeeeveveenenens : IR = 1500V —
Dielectric = 4000
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110296 6.28 20.40 - No P
Supplementary information: Size of module [m?] : 1.96
109B TABLE: Hot-spot endurance test P
Sample # 4110289 —
Test Date [MM/DD/YYYY] start/end .........: 10/13/2021 —
Cell interconnection CirCuit................c..cocco.co.. S [IspP [1spPs —
Module temperature at thermal equilibrium [°C] ........: 44.7 —
Determination of worst case cell —
Maximum measured cell temperature in 5 hours [°C] : 81.9 —
Shading rate [%0].......ccceveeerieiinieeiiee e : 100 —

Supplementary information: Note (+): N/A
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(10.1 Visual inspection after hot-spot endurance test) P
Test Date [MM/DD/YYYY] : [10/13/2021 —

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

4110289 No Visual defects found P
Supplementary information: N/A

(10.2 Maximum power determination after hot-spot endurance test) P
Test Date [MM/DD/YYYY] cooiiiiiiiiiieiianna 10/13/2021 —
Module temperature [°C] .....ccooevvriiviceiiinnnn 25 —
Irradiance [W/M?2) .....c.ccvevveneieerccensensanns’ 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110289 48.44 38.79 9.81 9.35 362.71 76
4110288 48.46 39.63 9.79 9.30 368.44 78
(control)
Pmp degradation after this test [%] £ 5%..ccccccvvveniinnn.d -0.92 P
Supplementary information: A solar simulator was used for the measurements.
(10.3 Insulation test after hot-spot endurance test) P
Test Date [MM/DD/YYYY] oo : 10/13/2021 —
Test Voltage applied [V] ....cccooeevveieenennn : IR = 1500 —
Dielectric = 4000
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110289 4.27 20.40 - No P

Supplementary information: Size of module [m?] : 1.96

10.10C |TABLE: UV preconditioning test P

Test Date [MM/DD/YYYY] start/end .......... : 08/26/2021 to 09/06/2021 —

Module temperature [°C] .......ccceevevevrrennanes .| Min - 55.2 T

Max — 65.0

Irradiation 280 - 400 nm [KWh/ m?] UV-A ....... ‘115,53 —

Irradiation 280 - 320 nm [KWh/ m?] UV-B ....... 10.79 —

Sample # Open circuits (yes/no) —
4110290 No Open circuits found P
4110291 No Open circuits found

Supplementary information:N/A

(10.1 Visual inspection after UV preconditioning test) P

Test Date [MM/DD/YYYY] ccovvvevveieeiieeiens : 09/06/2021 —

Sample # |Nature and position of initial findings — comments or attach photos —
4110290 No Visual Defects found P
4110291 No Visual Defects found P

Supplementary information: N/A
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(10.2 Maximum power determination after UV preconditioning test) P
Test Date [MM/DD/YYYY] .coocoiiiiieiieeiieene : 09/07/2021 —
Module temperature [°Cl.......ccccoovrvvrnennn. : |25 —
Irradiance [W/M?2) ......cccoeeveeieceeee e : |1000 —
Sample # Voc [V] vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110290 48.41 39.88 9.83 9.25 368.81 77
4110291 48.41 39.97 9.86 9.27 370.70 78
4110288 48.44 39.82 9.79 9.26 368.64 78
(Control)
Pmp degradation after this test [%] < 5% ........ccccoorrrnnee. : jﬂgggg 8;; P
Supplementary information: N/A
(10.3 Insulation test after UV preconditioning test) P
Test Date [MM/DD/YYYY] c.ooviviiiiiinnnd 09/07/2021 —
Test Voltage applied [V] ..ccccovevevviieennnnd :;E_LlESC??RIC — 2000 —
Sample #| Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110290 5.26 20.40 - No P
4110291 6.04 20.40 - No P
Supplementary information: Size of module [m?] : 1.96
10.11 C TABLE: Thermal cycling 50 test P
Test Date [MM/DD/YYYY] start/end .......... . |09/17/2021 to 09/27/2021 —
Total cycles (50) ...ooovvvveeeiiiiiiiiiiieee e 1150 —
Sample # Open circuits (yes/no) —
4110290 No Open circuits found P
4110291 No Open circuits found P
Supplementary information: N/A
(10.1 Visual inspection after thermal cycling 50 test) P
Test Date [MM/DD/YYYY] w.coovvvvvenrenens | 0912712021 —
Sample # |Nature and position of initial findings — comments or attach photos —
4110290 No Visual Defects found P
4110291 No Visual Defects found P

Supplementary information: N/A
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(10.2 Maximum power determination after thermal cycling 50 test) P

Test Date [MM/DD/YYYY] ..o : 09/27/2021 —

Module temperature [°Cl.......ccccoovrvvrnennn. : 25 —

Irradiance [W/m?) ....cccoeevveieneeceec s :|1000 —

Sample # Voc [V] vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]

4110290 48.34 39.22 9.83 9.34 366.25 77
4110291 48.42 39.52 9.84 9.33 368.55 77
4110288 48.43 39.66 9.80 9.30 368.78 78
(Control)

Pmp degradation after this test [%] £ 5% ....ccccccvvvvvinnnnn. : 14110290: -0.69 P

4110291: -0.58

Supplementary information: N/A

(10.3 Insulation test after thermal cycling 50 test) P

Test Date [MM/DD/YYYY] coovviiviieeieanns 09/27/2021 —

Test Voltage applied [V] woveveveeeennntl IR =1500 —

DIELECTRIC = 4000

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

4110290 4.37 20.40 - No P

4110291 5.15 20.40 - No P

Supplementary information: Size of module [m?] : 1.96

10.12C TABLE: Humidity freeze 10 test P
Test Date [MM/DD/YYYY] start/end .......... : 10/01/2021 to 10/12/2021 —
Total cycles (10) ..uvvvvverevereirieiieeieieieverernennnnns 1] 10 —
Sample # Open circuits (yes/no) —
4110290 No Open circuits found P
4110291 No Open circuits found P
Supplementary information: N/A
(10.1 Visual inspection after humidity freeze 10 test) P
Test Date [MM/DD/YYYY] oovooviiieeiieeiieene : 10/12/2021 —
Sample # |Nature and position of initial findings — comments or attach photos —
4110290 No Visual Defects found P
4110291 No Visual Defects found P

Supplementary information: N/A
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(10.2 Maximum power determination after humidity freeze 10 test) P
Test Date [MM/DD/YYYY] cccovvevveiieiieeienn, : 10/12/2021 —
Module temperature [°Cl.......ccccoovrvvrnennn. : 25 —
Irradiance [W/m?) ....cccoeevveieneeceec s : 11000 —
Sample # Voc [V] vVmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110290 48.19 39.34 9.71 9.16 360.32 77
4110291 48.39 39.71 9.77 9.18 364.71 77
4110288 48.40 39.51 9.80 9.33 368.54 78
(Control)
Pmp degradation after this test [%] £ 5% ....ccccccvvvvvinnnnn. : 14110290: -1.62 P
4110291:-1.04
Supplementary information: A solar simulator was used for the measurements.
10.3 Insulation test after humidity freeze 10 test) P
Test Date [MM/DD/YYYY] .oovovivieiieeinnn 10/12/2021 —
Test Voltage applied [V] ..coccovevevivieennnnd IR = 1500V —
DIELECTRIC = 4000
Sample #| Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110290 3.51 20.40 - No P
4110291 3.84 20.40 - No P
Supplementary information: Size of module [m?] : 1.96
10.14 C1 |TABLE: Robustness of terminations test P
Test Date [MM/DD/YYYY] start/end : 10/13/2021 —
Types of terminations X Type A: wire of flying lead _
[Type B: tags, threaded stubs, screws, etc.
[ IType C: connector
Applied force in all directions [N]... : |40 N TENSILE TEST =)
20 N BENDING TEST
Sample # Open circuits (yes/no) —
4110290 No Open circuits found P
Supplementary information: N/A
(10.1 Visual inspection after robustness of terminations test) P
Test Date [MM/DD/YYYY] oovoiviiieeiieesieens : 10/13/2021 —
Sample # |Nature and position of initial findings — comments or attach photos —
4110290 No Visual Defects found P

Supplementary information: N/A
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(10.2 Maximum power determination after robustness of terminations test) —

Test Date [MM/DD/YYYY] .coocoiiiiieiieeiieene : 10/13/2021 —
Module temperature [°Cl.......ccccoovrvvrnennn. . |25 —
Irradiance [W/m?) ....cccoeevveieneeceec s : 11000 —
Sample # Voc [V] vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110290 48.20 38.99 9.70 9.17 357.67 77
4110288 48.48 39.65 9.79 9.30 368.65 78
(Control)
Pmp degradation after this test [%] £ 5% ....ccccvvvveeiinnne : [4110290: -0.74 P
Supplementary information: N/A
(10.3 Insulation test after robustness of terminations test) P
Test Date [MM/DD/YYYY] coverveneererennrins 10/13/2021 —
Test Voltage applied [V] woveveveeeennntl :;E_LlESC?'I(')I\?/IC 4000 —
Sample #| Measured Required Dielectric breakdown —
GQ MQ Yes (description) No —
4110290 3.27 20.40 - No P

Supplementary information: Size of module [m?] : 1.96

10.11 D TABLE: Thermal cycling 200 test P
Test Date [MM/DD/YYYY] start/end .......... :|09/04/2021 to 10/07/2021 —
Total cycles (200) .....oevvvevevvvereierereiererernnnnnnns 11200 —
Applied current [A] ..ccoooeeiiiiiieeeen 119.19 —
Sample # Open circuits (yes/no) —
4110294 No Open circuits found P
4110295 No Open circuits found P
Supplementary information: Limiting voltage [V] : 52.7 Vdc
(10.1 Visual inspection after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] oovioviieeiieeiieenne : 10/07/2021 —
Sample # |Nature and position of initial findings — comments or attach photos —
4110294 No Visual defects found P
4110295 No Visual defects found P

Supplementary information: N/A
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(10.2 Maximum power determination after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] cocovveviveneeieeien, : 10/07/2021 —
Module temperature [°Cl......ccccooevrvrrnennn. : |25 —
Irradiance [W/M?) ....cccoeevieeneeeeee e : 11000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110294 48.65 39.52 9.84 9.31 367.91 77
4110295 48.46 39.34 9.82 9.31 366.31 77
4110288 48.41 39.65 9.79 9.30 368.69 78
(Control)
Pmp degradation after this test [%] £ 5% ....cccoccvvvvrnnnnn. 1 14110294 -1.34 P
4110295: -1.54
Supplementary information: N/A
(10.3 Insulation test after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] oo 10/07/2021 —
Test Voltage applied [V]..cooeveveeeerennsl IR = 1500V —
geapp vl DIELECTRIC = 4000
Sample #| Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110294 3.73 20.40 - No P
4110295 3.50 20.40 - No P
Supplementary information: Size of module [m?] : 1.96
10.13 E |TABLE: Damp heat 1000 test P
Test Date [MM/DD/YYYY] start/end 08/30/2021 to 10/11/2021 —
Total hours (1000) ....covveeiiiiiiiiiiiiiaieiiiieee, 11000 —
Sample # Open circuits (yes/no) —
4110292 No Open circuits found P
4110293 No Open circuits found P
Supplementary information: N/A
(10.1 Visual inspection after damp heat 1000 test) P
Test Date [MM/DD/YYYY] .ccovvvviieiieniieninne : 10/11/2021 —
Sample # [Nature and position of initial findings — comments or attach photos —
4110292 No Visual defects found P
4110293 No Visual defects found P
Supplementary information: N/A
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(10.3 Insulation test after damp heat 1000 test) P
Test Date [MM/DD/YYYY] cooevverrnrernr 10/11/2021 —
Test Voltage applied [V] ..o :;E_LIE%)'?I\?/IC = 2000 —
Sample#| Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110292 3.26 20.40 - No P
4110293 2.85 20.40 - No P
Supplementary information: Size of module [m?] : 1.96
(10.15 Wet leakage current test after damp heat 1000 test) P
Test Date [MM/DD/YYYY] ccvvvviiieeneeeieeene : 110/11/2021 —
Test Voltage applied [V]......coccceviiiveinnneel | 1500V —
Solution resistivity [Qcm)..............ccooees :1<3,500 Qcmat 22 +£3°C 2180 —
Surface tension [NM™2) .......cccccevveeeeeeeeeneel. |<0.03 Nm2 at 22 + 3°C —
Solution temperature [°C] .....cccccevvvvvvvvveeennnns | 23.6 —
Sample # Measured [ GQ] Limit [MQ] Result
4110292 2.03 20.40 P
4110293 2.17 20.40 P
Supplementary information: N/A
(10.2 Maximum power determination after damp heat 1000 test) P
Test Date [MM/DD/YYYY] ccevevcveieeeieeeneennn : 10/11/2021 —
Module temperature [°Cl......ccccovvevreireennn. : 25 —
Irradiance [W/M?) .....ccccevveeveieniee e, : 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%0]
4110292 48.62 39.65 9.77 9.21 365.17 77
4110293 48.60 39.97 9.78 9.23 369.04 78
4110288 48.40 39.62 9.80 9.30 368.54 78
(Control)
Pmp degradation after this test [%] < 5%.....c..ccooveceiinnne : 14110292: -1.01 P
4110293: -0.84

Supplementary information: N/A
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10.16 E1 |TABLE: Mechanical load test P
Sample # . 114110292 -
Test Date [MM/DD/YYYY] .cocciiieeieeeeeiiiiien, :110/13/2021 -
Refer installation Refer installation —
Mounting Method .........c.ccoveveevieeeeeceeee e : manual manual
Nut-Bolt Method Nut-Bolt Method

Load applied tO ........ccoveeeiiiieeiiieee e : Front side Back side —
Mechanical load [Pa] ........cccccevriveeeiniiieene, : 2400 2400 P
First cycle time (start/end) ...........c.cccovevun.ne : 09:30/10:30 10:50/11:50 —
Intermittent open-circuit (yes/no)................... : No No
Mechanical load [Pa] ........cccccevrvieeeiniiinenn : 2400 2400
Second cycle time (start/end) ....................... : 12:10/13:10 13:30/14:30 —
Intermittent open-circuit (yes/no)................... : No No P
Mechanical load [Pa] ........cccccevrvieieiniienene : 5400 2400 P
Third cycle time (start/end) ...........ccocovevuvenn.. : 15:30/16:30 16:50/17:50 —
Intermittent open-circuit (Yes/NO) ...........o....... : No No P
Supplementary information: N/A
(10.1 Visual inspection after mechanical load test) P
Test Date [MM/DD/YYYY] : 10/13/2021 —
Sample # |Nature and position of initial findings — comments or attach photos —
4110292 No Visual defects found P
Supplementary information: N/A
(10.2 Maximum power determination after mechanical load test) P
Test Date [MM/DD/YYYY] c.coeiieiiiiiiiieeenienn, : 10/14/2021 —
Module temperature [°Cl.....ccccoeveeviveeernnnen. : 25 —
Irradiance [W/m32) .........cccccovieeieeiiecee e, : 1000 —

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

4110292 48.55 38.65 9.77 9.27 358.13 76

4110288 48.44 39.73 9.79 9.27 368.35 78

(Control)
Pmp degradation after this test [%] < 5%........ccccooecrvunn. . |411029: -1.93 P
Supplementary information: N/A
(10.3 Insulation test after mechanical load test) P
Test Date [MM/DD/YYYY] covvoiviiiieiinennds 10/14/2021 —
Test Voltage applied [V] ..cccovvevvrrcnnnn] IR = 1500 —

UL India Private Limited

Registered Office: Kalyani Platina - Block I, 3rd Floor

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com

CIN: U74200KA1997PTC023189

TRF No. _IS 14286 V1.0
This document is digitally signed and
does not require signature on all pages.




Report No. 4789949365-BIS-S1

R ULR No. TC616821100000892F Page 33 of 68
IS 14286: 2010
Clause Requirement + Test Result - Remark Verdict
Dielectric = 4000
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110292 2.17 20.40 - No P
Supplementary information: Size of module [m?] : 1.96
10.17 E2 TABLE: Hail impact test P
Test Date [MM/DD/YYYY]...ovvurvneeerrerrrrnnen. : |10/13/2021 —
Ice ball size [mm] : 25 —
Ice ball weight [g] : 753 —
Ice ball velocity [m/s] : 2285 —
Number of impact locations : 11 —
Sample # Open circuits (yes/no) —
4110293 No Open circuits found P
Supplementary information: N/A
(10.1 Visual inspection after hail impact test) P
Test Date [MM/DD/YYYY]covvvverereernersennn. . |10/13/2021 —
Sample # Nature and position of initial findings — comments or attach photos —
4110293 No visual defects found P
Supplementary information: N/A
(10.2 Maximum power determination after hail impact test) P
Test Date [MM/DD/YYYY]..oovoiviieieieee e, : 10/13/2021 —
Module temperature [°C] ......cccoceevveieeienn : 25 —
Irradiance [W/m?) ....ccccoevveeeveieniee e, : 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4110293 48.45 39.81 9.78 9.24 367.76 78
4110288 48.46 39.73 9.79 9.28 368.49 78
(Control)
Pmp degradation after this test [%] < 5%: 4110293: -0.35 P

Supplementary information: N/A
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(10.3 Insulation test after hail impact test) P
Test Date [MM/DD/YYYY]..ooovviieninnnnnn. : 10/13/2021 —
Test Voltage applied [V] .....ccccoovvvvennes : IR =1500V —
deapp vl DIELECTRIC = 4000
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
4110293 2.68 20.40 - No P
Supplementary information: Size of module [m?] : 1.96
10.2F TABLE: Maximum power determination (Final) P
Test Date [MM/DD/YYYY]......c.cccuevvneee.t | Refer Supplementary information: —
Module temperature [°C] .....cocceevvvneenns: 25 —
Irradiance [W/M?2) ....cccoveveeeeeececeeenans’ 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] FF[%] | Pmp[W] | Degradation | Limit [%]
[%6]
4110289 48.44 38.79 9.81 9.35 76 362.71 -2.16 -8
4110290 48.20 38.99 9.70 9.17 77 357.67 -3.43 -8
4110291 48.39 39.71 9.77 9.18 77 364.71 -2.19 -8
4110292 48.55 38.65 9.77 9.27 76 358.13 -2.92 -8
4110293 48.45 39.81 9.78 9.24 78 367.76 -1.18 -8
4110294 48.65 39.52 9.84 9.31 77 367.91 -1.34 -8
4110295 48.46 39.34 9.82 9.31 77 366.31 -1.54 -8
4110296 48.51 39.78 9.85 9.32 78 370.80 -0.56 -8

Supplementary information: Test date

4110296: 09/23/2021

4110294, 4110295: 10/07/2021
4110291: 10/12/2021

4110289, 4110290, 4110293: 10/13/2021
4110292: 10/14/2021
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10.15 Wet leakage current test (final) P
Test Date [MM/DD/YYYY].......... : 10/20/2021 —
Test Voltage applied [V] ....... : 1500V —
Solution resistivity [Q cm]..... : <3,500 Qcmat22+3°C 2190 -
Surface tension [Nm-2] <0.03Nm-2 at 22 + 3°C - -
(optional per DSHQ757):

Solution temperature [°C] ...... : 24.1 —
Sample # Measured [GQ] Limit [MQ] Result
4110288 2.98 20.40 P
4110289 1.25 20.40 P
4110290 1.18 20.40 P
4110291 1.05 20.40 P
4110292 1.27 20.40 P
4110293 1.93 20.40 P
4110294 1.57 20.40 P
4110295 2.04 20.40 P
4110296 1.83 20.40 P

Supplementary information: N/A
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Annex 1: List of measurement equipment

Description Identification Test Name

Apparatus, Generic 54584 Pre conditioning

Datalogger 168531 Pre conditioning

Fixture, For Testing, Metal Plate 175795 Pre conditioning

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Generic 54584 Pre conditioning

Datalogger 168531 Pre conditioning

Fixture, For Testing, Metal Plate 175795 Pre conditioning

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Solar Simulator 199796 Maximum Power determination

Thermometer, Infrared 148434 Maximum Power determination

Measuring Tool, Rigid Ruler 176846 Maximum Power determination

Datalogger, RH & Temperature 68610 Maximum Power determination

Reference Standard, Voltage or Current 201396 Maximum Power determination

Apparatus, Dielectric Strength Test 169917 IR and Dielectric test

Stopwatch, Digital or Analog 159551 IR and Dielectric test

Datalogger, RH & Temperature 68610 IR and Dielectric test

Meter, pH, Digital or Analog 177914 Wet Insulation Resistance test

Fixture, For Testing, Water Tank 167776 Wet Insulation Resistance test

Stopwatch, Digital or Analog 159551 Wet Insulation Resistance test

Apparatus, Dielectric Strength Test 169917 Wet Insulation Resistance test

Radiometer 199438 UV Preconditioning Test

Datalogger 72942 UV Preconditioning Test

Chamber, Conditioning, UV 74011 UV Preconditioning Test

Chamber, Climatic, Temp and RH 169223 Damp heat

Datalogger 168532 Damp heat

Thermometer, Infrared 148434 Measurement of Temp. Coefficient
Test

Chamber, Climatic, Temp 70192 Measurement of Temp. Coefficient

Test
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Measuring Tool, Rigid Ruler 177816 Measurement of Temp. Coefficient
Test

Apparatus, Solar Simulator 199796 Measurement of Temp. Coefficient
Test

Datalogger, RH & Temperature 68610 Measurement of Temp. Coefficient
Test

Reference Standard, Voltage or Current 201396 Measurement of Temp. Coefficient
Test

Chamber, Climatic, Temp and RH 169218 Thermal Cycling Test-200

Datalogger 69922 Thermal Cycling Test-200

Shunt, Current 76386 Thermal Cycling Test-200

Shunt, Current 76382 Thermal Cycling Test-200

Shunt, Current 76384 Thermal Cycling Test-200

Power Supply, DC 69871 Thermal Cycling Test-200

Power Supply, DC 69872 Thermal Cycling Test-200

Power Supply, DC 69873 Thermal Cycling Test-200

Radiometer 199438 UV Preconditioning Test

Datalogger 72942 UV Preconditioning Test

Chamber, Conditioning, UV 74011 UV Preconditioning Test

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Dielectric Strength Test 169917 IR and Dielectric test

Stopwatch, Digital or Analog 159551 IR and Dielectric test

Datalogger, RH & Temperature 68610 IR and Dielectric test

Measuring Tool, Rigid Ruler 177816 Measurement of NOCT

Anemometer, Digital or Analog, W/Probe 71858 Measurement of NOCT

Gauge, Inclinometer, Digital or Analog 69891 Measurement of NOCT

Datalogger 170638 Measurement of NOCT

Fixture, For Testing, Support 175617 Measurement of NOCT

Apparatus, Generic 76157 Measurement of NOCT

Apparatus, Solar Simulator 199796 Maximum Power determination

Thermometer, Infrared 148434 Maximum Power determination

Measuring Tool, Rigid Ruler 176846 Maximum Power determination

Datalogger, RH & Temperature 68610 Maximum Power determination

Reference Standard, Voltage or Current 201396 Maximum Power determination
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Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test
Datalogger 70818 Thermal Cycling 50

Chamber, Climatic, Temp and RH 169217 Thermal Cycling 50

Measuring Tool, Rigid Ruler 177816 Measurement of NOCT
Anemometer, Digital or Analog, W/Probe 71858 Measurement of NOCT
Gauge, Inclinometer, Digital or Analog 69891 Measurement of NOCT
Datalogger 170638 Measurement of NOCT
Fixture, For Testing, Support 175617 Measurement of NOCT
Apparatus, Generic 76157 Measurement of NOCT
Apparatus, Solar Simulator 199796 Performance @ STC & NOCT
Thermometer, Infrared 148434 Performance @ STC & NOCT
Measuring Tool, Rigid Ruler 177816 Performance @ STC & NOCT
Datalogger, RH & Temperature 68610 Performance @ STC & NOCT
Chamber, Climatic, Temp 70192 Performance @ STC & NOCT
Reference Standard, Voltage or Current 202616 Performance @ STC & NOCT
Apparatus, Solar Simulator 199796 Performance @ Low Irradiance
Datalogger, RH & Temperature 68610 Performance @ Low Irradiance
Thermometer, Infrared 148434 Performance @ Low Irradiance
Measuring Tool, Rigid Ruler 177816 Performance @ Low Irradiance
Reference Standard, Voltage or Current 202616 Performance @ Low Irradiance
Apparatus, Generic 54584 Outdoor Exposure Test
Fixture, For Testing, Metal Plate 175794 Outdoor Exposure Test

Load, Resistive, Variable 175615 Outdoor Exposure Test
Datalogger 168531 Outdoor Exposure Test
Chamber, Climatic, Temp 70192 Bypass Diode Test

Power Supply, DC 88419 Bypass Diode Test

Power Supply, DC 88424 Bypass Diode Test

Datalogger 70334 Bypass Diode Test

Multimeter, Digital, Handheld 68599 Bypass Diode Test

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Solar Simulator 199796 Maximum Power determination
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Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test
Datalogger 70818 Thermal Cycling 50

Chamber, Climatic, Temp and RH 169217 Thermal Cycling 50

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test
Datalogger 70818 HF-10 Cycling

Chamber, Climatic, Temp and RH 169217 HF-10 Cycling

INSTRUMENT RACK (PV LAB) 70492 HF-10 Cycling

Camera, Infrared 168290 Hotspot Test

Power Supply, DC 70580 Hotspot Test

Datalogger 70334 Hotspot Test

CONTINOUS SIMULATOR 71790 Hotspot Test

PYRANOMETER 167578 Hotspot Test

BLACK VINYL TAPE 75646 Hotspot Test

Timer, Digital or Analog, Wound or Battery 69762 Hotspot Test

Powered

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Chamber, Climatic, Temp and RH 169218 Thermal Cycling Test-200
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Datalogger 69922 Thermal Cycling Test-200
Shunt, Current 76386 Thermal Cycling Test-200
Shunt, Current 76382 Thermal Cycling Test-200
Shunt, Current 76384 Thermal Cycling Test-200
Power Supply, DC 69871 Thermal Cycling Test-200
Power Supply, DC 69872 Thermal Cycling Test-200
Power Supply, DC 69873 Thermal Cycling Test-200
Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test
Apparatus, Generic 54584 Outdoor Exposure Test
Fixture, For Testing, Metal Plate 175794 Outdoor Exposure Test

Load, Resistive, Variable 175615 Outdoor Exposure Test
Datalogger 168531 Outdoor Exposure Test

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Chamber, Climatic, Temp and RH 169223 Damp heat

Datalogger 168532 Damp heat

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
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Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test

Meter, pH, Digital or Analog 177914 Wet Insulation Resistance test
Fixture, For Testing, Water Tank 167776 Wet Insulation Resistance test
Stopwatch, Digital or Analog 159551 Wet Insulation Resistance test
Apparatus, Dielectric Strength Test 169917 Wet Insulation Resistance test
Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test
Datalogger 70818 HF-10 Cycling

Chamber, Climatic, Temp and RH 169217 HF-10 Cycling

INSTRUMENT RACK (PV LAB) 70492 HF-10 Cycling

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test

Camera, Infrared 168290 Hotspot Test

Power Supply, DC 70580 Hotspot Test

Datalogger 70334 Hotspot Test

CONTINOUS SIMULATOR 71790 Hotspot Test

PYRANOMETER 167578 Hotspot Test

BLACK VINYL TAPE 75646 Hotspot Test
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Timer, Digital or Analog, Wound or Battery 69762 Hotspot Test

Powered

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test

Meter, pH, Digital or Analog 177914 Wet Insulation Resistance test
Fixture, For Testing, Water Tank 167776 Wet Insulation Resistance test
Stopwatch, Digital or Analog 159551 Wet Insulation Resistance test
Apparatus, Dielectric Strength Test 169917 Wet Insulation Resistance test
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test

Meter, pH, Digital or Analog 177914 Wet Insulation Resistance test
Fixture, For Testing, Water Tank 167776 Wet Insulation Resistance test
Stopwatch, Digital or Analog 159551 Wet Insulation Resistance test
Apparatus, Dielectric Strength Test 169917 Wet Insulation Resistance test
MECHANICAL LOADING FIXTURE 171618 Mechanical load test

Power Supply, DC 147761 Mechanical load test

Weighing Device, Scale or Balance, 31818 Mechanical load test

Analog or Digital

Timer, Digital or Analog, Wound or Battery 159549 Mechanical load test

Powered

Measuring Tool, Rigid Ruler 177816 Mechanical load test

Tool, Torque, Wrench 199818 Mechanical load test

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Force Gauge, Digital 88737 Robustness of Termination test
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Weight 156992 Robustness of Termination test
Weight 156993 Robustness of Termination test
Measuring Tool, Rigid Ruler 177816 Robustness of Termination test
Timer, Digital or Analog, Wound or Battery 159549 Robustness of Termination test
Powered

Apparatus, Strain Relief Test 70751 Robustness of Termination test
Measuring Tool, Caliper, Digital or Analog 69881 Robustness of Termination test
Apparatus, Impact, Drop 70574 Hail Impact Test

Power Supply, DC 147761 Hail Impact Test

Apparatus, Hailstone Creator 160913 Hail Impact Test

Measuring Tool, Caliper, Digital or Analog 69881 Hail Impact Test

Fixture, For Testing, Refrigerator 70749 Hail Impact Test

Weighing Device, Scale or Balance, 159968 Hail Impact Test

Analog or Digital

Oscilloscope, Scope Meter 127264 Hail Impact Test

Measuring Tool, Rigid Ruler 177816 Hail Impact Test

Gauge, Dimensional, Radius 155553 Hail Impact Test

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test
Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test
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Apparatus, Solar Simulator 199796 Maximum Power determination
Thermometer, Infrared 148434 Maximum Power determination
Measuring Tool, Rigid Ruler 176846 Maximum Power determination
Datalogger, RH & Temperature 68610 Maximum Power determination
Reference Standard, Voltage or Current 210178 Maximum Power determination
Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test

Meter, pH, Digital or Analog 177914 Wet Insulation Resistance test
Fixture, For Testing, Water Tank 167776 Wet Insulation Resistance test
Stopwatch, Digital or Analog 159551 Wet Insulation Resistance test
Apparatus, Dielectric Strength Test 169917 Wet Insulation Resistance test
Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection

Apparatus, Dielectric Strength Test 169917 IR and Dielectric test
Stopwatch, Digital or Analog 159551 IR and Dielectric test
Datalogger, RH & Temperature 68610 IR and Dielectric test

Meter, pH, Digital or Analog 177914 Wet Insulation Resistance test
Fixture, For Testing, Water Tank 167776 Wet Insulation Resistance test
Stopwatch, Digital or Analog 159551 Wet Insulation Resistance test
Apparatus, Dielectric Strength Test 169917 Wet Insulation Resistance test
Meter, pH, Digital or Analog 177914 Wet Insulation Resistance test
Fixture, For Testing, Water Tank 167776 Wet Insulation Resistance test
Stopwatch, Digital or Analog 159551 Wet Insulation Resistance test
Apparatus, Dielectric Strength Test 169917 Wet Insulation Resistance test
Measuring Tool, Caliper, Digital or Analog 69881 Creepage Measuring
Magnifying Lens, Without Ruler 76645 Creepage Measuring
Datalogger, RH & Temperature 68611 Creepage Measuring

Meter and/or Sensor, Light 180089 Visual Inspection

Fixture, For Testing, Table 160912 Visual Inspection

Magnifying Lens, Without Ruler 76645 Visual Inspection
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Annex 2: Spectrum of the lamp used for the UV pre-screening test (Optional) — N/A

Annex 3: Statement of the estimated uncertainty of the test results
1) The Uncertainty of Voc is £1.3%

2) The Uncertainty of Isc is £1.4%

3) The Uncertainty of Pmp is £1.6%
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Annex 4: Enclosures
Type Supplement ID Description
Figure 1-01 Front view of PV Module (VIL-375M)
Figure 1-02 Rear view of PV Module (VIL-375M)
PV Module Junction Box — Close and open view
Figure 1-03 Manufactured by: Ningbo GZX Photovoltaic Technology Co., Ltd,
Type: PV-GZX156V, 1500Vdc, 14A, Reverse Current 30A, -40°C
to 85°C, IP65/68.
PV Module Connectors (Male & Female)
Figure 1-04 Manufactured by: Ningbo GZX Photovoltaic Technology Co., Ltd
Type: PV- GZX 1500, 1500VDC, 30A, IP68.
Cell Datasheet
. Mono-crystalline PERC
Hllustration 201 Manufactured by: ADANI SOLAR
Type: MSPVLM2M5
Diode Datasheet:
lllustration 2-02 Manufactured by: Ningbo GZX Photvoltaic Technology Co. Ltd
Type: 30SQ 045T, 45V, 30A
lllustration 2-03 Frame Diagram for 72 cell - (VIL-375M)
Junction Box:
Report/ 3-01 Manufactured by: Ningbo GZX Photovoltaic Technology Co., Ltd,
Certificate Type: PV-GZX156V, 1500Vdc, 14A, Reverse Current 30A, -40°C
to 85°C, 1P65/68.
Report/ Cables: . .
Certificate 3-02 Manufactured by: Ningbo GZX Photovoltaic Technology Co., Ltd,
Type: 62930 IEC 131, 1500Vdc, -40°C to 90°C, 120°C
Connectors:
Report/ 3-.03 Manufactured by: Ningbo GZX Photovoltaic Technology Co., Ltd
Certificate Type: PV- GZX 1500, 1500VDC, 30A, IP68.
Sealant:
Report/ 3-04 Manufactured by: Sika India Pvt Ltd,
Certificate Type: Sikasil AS 60 IN, Thickness: 1.5 mm min, Flame Class: HB,
HWI: 3, HAI:0, RTI:105, color: WT
Potting material:

Report/ 305 Manufactured by: Shanghai Huitian new material Co., Ltd
Certificate Type: 5299W-S, Thickness: 3.0 mm min, Flame Class: V-0, HWI:
1, HAI:0, RTI:105, color: WT

EVA:
Report/ 3-06 Manufactured by: Renewsys India Private Limited,
Certificate Type: CONSERYV P 360-14FC, Thickness: 0.45- 0.5mm, HWI=4,
HAI=0, RTI:50, Color : NC
Back sheet:
Report/ 3-07 Manufactured by: Renewsys India Private Limited,
Certificate Type: Preserv 1 300 WD, Thickness: 0.395mm, Color: WT, RTI:
140, Flame Spread Index: 30, Partial Discharge: 4.17kV
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Figure — 1-01
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Figure — 1-02
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Figure — 1-03
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Figure — 1-04
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Illustration — 1-01 Mono Crystalline

adani

Solar

Mono-crystalline PERC
Solar Cell

MSPVLM2M5 19.00-22.50

Features

* High-efficiency solar cells with an anisotropically
etched surface

+ Silicon nitride anti-reflection coating

* Silver front contact bars and dashed surface aluminium
back contact field

* Perfect appearance and color uniformity

Performance and Quality

* Proper handling from incoming inspection through
production, outgoing inspection and packaging

+ 100% checked for reverse current and visual appearance
« Calibrated against Fraunhofer ISE

+ RoHS compliance

+ 100% PID resistance

* LID regenerated solar cells to minimize LID loss

+ IS0 9001, 1SO 140017 and OHSAS 18001 certified by TUV
NORD

+ Soldering peel strength 21.0 N/mm Bus Bar width

* Only positive power tolerance binning

Cell layout
(Dimensions in mm)
156.75
156.75
15975 312 . 312 . 312 . 312 .ierd y{@ 15.975 nz 312 312 312 15.975
' / X 1o
/ %
by
3 8
) J 7 a"l
L 155 | & s o
Front Side Back Side
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wenw.adanisolarcom

Technical Data

adani

) Solar
Electric Performance
Cllass Efficiency Rated Power * Maximum Power *Short Cirouit  *Maximum Power  *Open Clnrouit
Range (%) (1] Current (&) Current (&) Vaoltage (V) Vaoltage (V)
A-185 189.5-19.6 476 B.956 9557 0532 0640
A196 196187 479 B985 9553 0.533 o641
A187 187168 4.8 1] 9566 0535 0642
A-188 19.8-19.9 4,84 01 9570 0.537 0.643
A-1GD 19.8-20.0 486 o024 9574 0539 0644
A-200 20.0-20.1 489 9038 9575 0.541 0645
201 204202 4.1 9045 9578 0543 0646
Aoz 202-203 4.94 9052 9563 0.546 0647
#2003 20320.4 496 9058 Y586 0.548 0648
A204 20.4-205 498 9063 9589 0.550 0649
A-205 20.5-20.6 5o L0072 9563 0552 0650
A206 206207 503 o082 9556 0554 0651
#207 207-208 5.06 9094 YE0D 0556 0652
208 20.8-20.9 5.08 9112 SE03 0.558 0653
A209 20.8-N.0 511 91 SEDE 0.560 0.654
A210 210-14 513 9125 SEID 0562 0655
A2 21212 596 9142 Q14 0.564 0656
AT 212-n3 518 9148 917 0567 0657
AT 13214 520 9153 9620 0.569 0658
Acid 1.4-215 523 9167 9 624 as5M 0659
A-NS NE-NE 525 976 9E27 0.572 0660
TRt eanditiane 1O00 WA, BM 15, 5T Powe measuring ol +1.5% re
Physical Characteristics Temperature Coefficients
Dimension 156.75 mm x 15675 mm £ 0.25 mm Current Temperatune Coefficient 0.0 %K
Diaganal 230 mm & 0.5 mm Valtage Tempersture Coefficient 035 %K
Thidness &) 190 wm £ 30 pm Power Temperature Coefficient 041 %K
Frant Side () Silicon nitride ant ireflection coating
07 mum sibesr Bus Bar
Back Side () Passivated Emitter(SION and SiNx dual Layer) Rear Contact
18 mm (siker) discontinwoes soldering pads
[=}
p
Light Intensity Dependence @ oA
~
inkensit y{Wimd) g %) Imgp{%) % w
1000 100.0 1000 E n
-+ SO0RIT
SO0 3.8 90.00 8
500 o084 50.00 ~
300 962 3000 -
200 ad 1 20,00 a o 02 a4F 04 45 086 or
Valtage (V)
i 18.0
Packaging i
Minimize the risk of broken cells with special design E :;g
Label with product information E 0.0
E a0
w40
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.0+ i i i i
300 edule] 700 a0 mnaa

_:_; % rate:
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= The specifications included in this datasheset are subject bo change
without notice Adani Solar reserves the right fior the final intenpretation
of all figures reported inthis document.
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lllustration 2-02

4+ L]

GZX 30SQ045T
B e B — f Schottky Barrier Reifier
Fz [ B Hs 45V Reverse Voltage 45V
IE i 304 Forward Current 30 A
TO-263
ey H5{E_Features

ETEN

. E8L47 - ki =R . High Current Capabili
—E|  He LD, HD g

- [E [ FERE{E. Low Forward Voltage Drop
g 0801 N (b se. Low Power Loss, High Efficiency
& 086 (14

Bl |-
= ﬁ; Eﬁ B 3E Mechanical Data
gm Bz e —lEng | -4 W44 Case: Molded Plastic

AR $ i B S BN A i
Polarity: Symbaols molded or marked on body
-#AErW TE Mounting Position: Any

:ﬁ:‘ﬁ:?{ - 2.00 2 Weight 2.00Grams

._.1

o711, 80)

=T

Unit: inch (mm

RFREARAERE Ta=25C BemERE.

Maximum Ratings & Thermal Charaenstics Ratings at 257 ambient temperaturs unless ctherwise speciied.

r e ffir
Symbols 305Q 045T Unit
BRI R e e TR v v
RRM 45
Maximum repefitive peak reverse voltage
R FR R Vams 215 v
Maximum RMS voltage :
5 XL i PR T L W,
) 45 W
Maximum DC blocking voltage oe
I IE () TR e s
Maximum average forward reified cumrent Irian 0 A
W {E I AR B, Smsf—IF P les 250 A
Peak forward surge current 8.3 ms single half sine-wave| FaM
#EILIE  Typical thermal resistance Rase 1.5 Cw
IH -
'DI'H S fn e e _ T 7STG 55— +200 C
perating jumion and storage temperature range |

B TA- 250 BEREHRE.

Elerical Charaeristics Ratings at 25°C ambient temperature unless othersise specified.

e 30SQ 045T AL
Symbois, Unit
BRI e R IF =30A v
Maximum forward voltage Ve 083
KR TA=25C | 0.1 A
Maximum reverse current TA=100T R 15
HEERE Vr= 40V f=1MHz ]
Cj 400 pF
Type junion capacitance
& LR 158 ml
NOTE:  The chip size is 158 mil.
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G=X 30SQ045T

#5pk i Charaeristic Curves
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Illustration 2-03
FRONT VIEW BACK VIEW SIDE VIEW
- aNn 991
) 10 5
.--.-- 950
EARTHING HOLE
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hA DRG No: PDF DRG AS PER 1S5:6477 P6007
CUT LENGTH FLATNESS STRAIGHT NESS TWIST ANGULARITY
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Reports/ certificates 3-01

No. B 088393 0014 Rev. 01

Facility(ies):
Certification Mark:

¢ CEPTU®WUKAT & CERTIFICADO & CERTIFICAT

details ses: www tuvsud comips-cert
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UL India Private Limited

Registered Office: Kalyani Platina - Block |, 3rd Floor

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India
T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com

CIN: U74200KA1997PTC023189

CERTIFICATE

Production 088393

Reverse Current:
Application Class
Protection Class:
Degree of Protection:

; - IEC 62790(ed.1)
Tested according to: EN 627905015

Test report no.: T04071614002-03
Valid until: 2025-08-06
Date, 2020-08-10

Praduct Sanvice

Holder of Certificate: NINGBO GZX PV TECHNOLOGY CO., LTD
No. 28, Binhai 5th, Road
Hangzhou Bay Mew District
315336 Ningbo, Zhejiang
PEOPLE'S REPUBLIC OF CHINA

Product: Installation box
Junction Box for PV Module
Model(s): PV-GZX156Q, PV-GZX15601, PV-GZX156V,
[ } PV-GZX156V1, PV-GZX156H.
Parameters: Rated Voltage: 1500VDC
Rated Current: 14 A for PV-GZX 156V

15 Afor PY-GZX1560 and PYV-GZX156H
16 A for PV-GZX156Q1 and PYGZX156V1
30A

A

Il

IPES/IPG8(1m,1h) for PY-GZX156Q
PV-GZX15601; PV-GZX 156V
PWV-GZX156V1;

IPES/IPGT for PY-GZX156H

Ambient Temperature: -40°C ~ +85°C

The product was tested on a voluntary basis and complies with the essential requirements. The
certification mark shown above can he affixed on the product. It is not permitted to alter the
certification mark in any way. In addition, the certification holder must not transfer the certificate to
third parties. This certificate is valid until the listed date, unless it is cancelled earier. All applicable
requirements of the tesiing and certification regulations of TUV SUD Group have fo be complied. For

A

{ Yaqun Alex Liu )

TUV SUD Product Service GmbH « Certification Body - Ridlerstrale 85 - 20338 Munich - Germany
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UL India Private Limited

Reports/certificates 3-02

Product Barvice

CERTIFICATE

No. B 088393 0020 Rev. 00

Holder of Certificate: NINGBO GZX PV TECHNOLOGY CO., LTD
No. 28, Binhai 5th, Road

Hangzhou Bay Mew District

315336 Ningbo, Zhejiang

PEOFLE'S REFPUBLIC OF CHIMNA

107732

Production
Facility(ies):
Certification Mark:

Prﬂduﬂt' Electric Cables
Electric cables for photovoltaic systems with a voltage rating of 1,5k DC

Model(s): 62930 IEC 131 1=1.5mm? 1=2 5mm? 1=4mnr

[ } 1=6mm?®, 1=10mn?, 1=16mm?, 1=25mn?
Parameters: Rated Voltage: DC 1500V (between conductors and
between conductor and earth)

Application Class: A
Protection Class: [}

Ambient Temperature:  -40°C ~+580°C
Max. Temperature

at conductor: 120°C

Tested according to:  |EC62330{ed.1)

The product was tested on a voluntary basis and complies with the essential requirements. The
cerification mark shown above can be affixed on the product. It is not permitted to alter the
certification mark in any way. In addition, the certification holder must not transfer the certificate to
third parties. This cerificate is valid until the listed date, unless it is cancelled earier. All applicable
requirements of the testing and cerification regulations of TUY SUD Group have to be complied. For
details see: www tuvsud.com/ps-cert

Testreport no.: T704072015801-00
Valid until: 2025-07-05
Date, 2020-07-06
':’L - =
( Yaqun Alex Liu )
S
Fage 1 of 1 v

TUV 50D Product Service GmbH - Cartification Body - Ridlerstrafie 65 - 80339 Munich - Germany
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¢ CEPTUOUKAT & CERTIFICADO & CERTIFICAT

Reports/certificates 3-03

CERTIFICATE

No. B 088393 0019 Rev. 01

Holder of Certificate: NINGBO GZX PV TECHNOLOGY CO,, LTD
No. 28, Binhai 5th, Road
Hangzhou Bay New District
315336 Ningbo, Zhejiang
PEOPLE'S REPUBLIC OF CHINA

Production 088393
Facility(ies):
Certification Mark:

Product: Connector

Connectors for Photovoltaic Systems
Model(s): PV-GZX1500, PV-GZX1500A, PV-GZX0601-1
Parameters: Rated Voltage: 1500VDC for PV-GZX 1500,

1500VDC for PV-GZX1500A,

1000VDC for PV-GZX0601-1
Rated Current: 30A for PV-GZX1500

30A for PV-GZX1500A

#o 30A for PV-GZX0601-1
Application Class: A
iy Protection Class: i
Ao Degree of Protection:  IP68(1m,1h) for PV-GZX1500
5 IP67 for PV-GZX1500A
> IP67 for PV-GZX0601-1
@ Ambient Temperature : -40°C ~ +85°C
w
b 2
Tested according to:  EC 62852(ed 1)
: g o EN 62852:2015
: The product was tested on a voluntary basis and complies with the essential requirements. The
R certification mark shown above can be affixed on the preduct. It is not permitted to alter the
3 = certification mark in any way. In addition the certification holder must not transfer the certificate to
S third parties. See also notes overleaf.
g Test report no.. 704071614001-02
4
. Valid until: 2024-12-30
[
xz AP 1 | 5
w Date, 2020-01-17 ( Yaqun Alex Liu )

UL India Private Limited
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Reports/certificates 3-04

Component - Plastics E504802
Guide Information
Sika India Pvt. Ltd.
B 501 & 502, Lotus Corporate Park, Off Westem Express Highway, Goregaon East, TTC Industnial Area Turbhe-Indranagar, Mumbai Maharashtra 400063 IN
Sikasil AS 60 IN
Silicone "Room Temperature Vulcanizing” (RTV), fumished as two paste components
Min_Thk Flame RTI RTl RTI
Color (mm) Class HWI HA Elec Imp Str
WT 15 HB 3 0 105 105 105
30 HB 2 0 105 105 105
Comparative Tracking Index (CTI): - Inclined Plane Tracking (IPT) kV -
Dielectric Strength (KVimm): 22 Volume Resistivity (10*ohm-cm): -
High-Voltage Arc Tracking Rate (HVTR): 0 High Volt, Low Current Arc Resis (D495). -

Dimensional Stability (%): -

ANSFLL 94 snall-scale test data does not pertain to bulldng meterials, furnishings and related conterts. ANSFUL 94 simal-scale test data is ntended solely far determining the flanmmmabity of
plastic meterials used in the component s and parts of end-product devices and appliances, w here the acceplabily of the combination & determined by UL

ReportDate: 2019-03-29 .
Last Revised: 2019-03-29 ©2019 UL LLC “
IEC and 1SO Test Methods
Test Name Test Method Units Thk (mm) Value
Flammability IEC 60695-11-10 Class (color) 15 HB75 (WT)

30 HB40 (WT)
Glow-Wire Flanmability (GWF) IEC 60695-2-12 o - -
Glow-Wire Ignition (GWIT) IEC 60695-2-13 c - -
IEC Comparative Tracking Index IEC 60112 Voits (Max) -
IEC Ball Pressure IEC 60695-102 ‘C -
ISO Heat Deflection (1.80 MPa) IS0 752 C
ISO Tensile Strength IS0 527-2 MPa - -
ISO Flexural Strength ISO 178 MPa - =
ISO Tensile Impact ISO 8256 KkJ/m?
ISO Izod Impact ISO 180 kJ/m?
ISO Charpy Impact IS0 1792 KkJ/m?

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor TRF No. IS 14286 V1.0

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India This document is digitally Signed and
T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com . . !
CIN: U74200KA1997PTC023189 does not require signature on all pages.
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Reports/certificates 3-05
ig.ul.com
pRO‘SPECTOR ¢ F':e rrmmxs mbslan‘h;ne::g; as5UNE ﬂ:e anmrmyu‘:“ﬂu:?a‘gedkmu Frnsp-;;;lr ::.ulnes no ;‘t:r;:::‘y:’lorlt
Wiew additional material infi tion including p 1ce and proi data data values and skrongly encourages that upon final material selecfion, data points are validaied with the material supplier.
Component - Plastics E248611
Guide Information
Shanghai Huitian New Material Co Ltd
251 Weniji Rd, Songjiang, Shanghai 201616 CN
5299W-S
Silicone "Room Temperature Vulcanizing” (RTV), fumished as two liquid components
Min. Thi Eame RTl RTl RTl
Color (mm), Class HWI HAl Elec Imp Str
WT, BK 30 V-0 1 0 105 105 105
6.0 V-0 0 0 105 105 105
13.0 V-0 0 0 105 105 105

Comparative Tracking Index (CTI): 0
Dielectric Strength (KV/mm): -

High-Voltage Arc Tracking Rate (HVTRY): -
Dimensional Change (%) -

ANSIUL 94 small-=scale test data does not pertain to building materialg,
plastic materials used in the components and parts of end-product devices and

Report Date:  2012-05-16
Last Revised: 2015-11-11

Inclined Plane Tracking (IPT) kV: 2.5
Volume Resistivity (10* ohm-cm): -

Surface Resistivity (10* ohms/square): -
High Volt, Low Current Arc Resis (D495): -

fumnizhings and related contents. ANSIUL 94 small-scale test data iz intended =solely for determining the flammability of

. where the bility of the combination is determined by UL.
“

®2021 UL LLC

IEC and ISO Test Methods
Test Name
Flammability

Glow-Wire Flammability (GWFI)
Glow-Wire Ignition (GWIT)

IEC Comparative Tracking Index
IEC Ball Pressure

ISO Heat Deflection (1.80 MPa)
ISO Tensile Strength

IS0 Flexural Strength

ISO Tensile Impact

IS0 Izod Impact

ISO Charpy Impact

Test Method Units Thk (mm) Value

IEC 60695-11-10 Class (color) 3.0 V-0 (WT, BK)
6.0 V-0 (WT, BK)
13.0 V-0 (WT, BK)

IEC 60695-2-12 °C - -

|IEC 60695-2-13 °C - -

IEC 60112 Volts (Max) - -

|IEC 60695-10-2 °C - -

ISO 75-2 °C - -

150 527-2 MPa - -

ISO 178 MPa - -

IS0 8256 kJ/m? - -

ISO 180 kJim2 - -

ISO 179-1 KJim2 - -

UL India Private Limited

Registered Office: Kalyani Platina - Block |, 3rd Floor
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Reports/certificates 3-06
10/21/21, 1:14 PM UL Certification: E353124 - Photovoltaic Polymeric Materials
ig.ul.com
Photovoltaic Polymeric Materials E353124
Guide Information
RENEWSYS INDIA PRIVATE LIMITED
Plot No 21, 22 & 23, Bommasandra - Jigani Link Road, Industrial Area, Taluk Anekal, Bangalore Kamataka 562105 IN
CONSERY P 360-14FC
Ethylene Vinyl Acetate (E/VAC), uncured, furnished as sheets
Min. Thk Elame BTl RTIL RTl
Color {mm), Class HWI HAL Elec Imp Str
NC 0.45-05 - 4 0 50 50 50

Comparative Tracking Index (CTI): 0

Dielectric Strength (kV/mm): -
High-Voltage Arc Tracking Rate (HVTR): -
Dimensional Change (%}): -

Inclined Plane Tracking (IPT) kV: -
Volume Resistivity (10* ohm-cm): -

High Volt, Low Current Arc Resis (D495): -

ANSUUL 94 small-zcale test data does not pertain to building materialz, furnishings and related contents. ANSIWUL 94 small-scale test data iz intended solely for determining the flammability of
plastic materials used in the components and parts of end-product devices and appli

Report Date:  2014-09-12
Last Revised: 2014-09-12

, wihere the ptability of the combination is determined by UL.

@2021ULLLC

IEC and ISO Test Methods
Test Name

Flammability

Glow-Wire Flammability (GWF1)
Glow-Wire Ignition (GWIT)

IEC Partial Discharge

IEC Comparative Tracking Index
IEC Ball Pressure

ISO Heat Deflection (1.80 MPa)
ISO Tensile Strength

I1SO Flexural Strength

ISO Tensile Impact

I1SO Izod Impact

I1SO Charpy Impact

Test Method

|EC 60695-11-10
|EC 60695-2-12
|EC 60695-2-13
IEC 61730-2, MST 15
IEC 60112

|EC 60695-10-2
ISO 75-2

ISO 527-2

IS0 178

ISO 8256

ISO 180

1ISO 1791

Units
Class (color)
°Cc
°Cc
Max System Voltage (V)
Volts (Max)
°Cc
°Cc
MPa
MPa
kJim?2
kJim?2
kJim?2

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor
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Reports/Certificate 3-07

Letter Report
2018-10-19

Mr. Ashish Eumar Singh

RENEWSYS INDILA PRIVATE LIMITED

Plot No 21,22 & 23

Bommasandra - Jigani Link Foad, Taluk Anekal
Bangalore , Kamnataka 562105, India

Feference: Project 4788556277.1.1
Subject: Pariial Discharge test of grade FEEVERV 1-300WD

Mr. Ashish Kumar Singh

Any information and documentation involving UL Mark services are provided on behalf of
UL LLC (UL) or any authorized hicensee of UL.

For the subject project, we have completed the testing at UL India lab . The summary is as

follows.
Grade name Test Fasults
PREVERV 1-300WD Partial Discharge test IEC 61730- Mezsured Extinction voltage (Mean)-
2:Ed-1 417KV

Disclaimer
The results of testing in thiz report apply only ro the sample product’item, which was tested. UL
Lab has nor participated in the sample selection. Thiz Test report shall not be reproduced except
in full without the wrirten approval of the UL Lab. Other similar equipment will not necessarily
produce the same resulis due o production telerance and measurement uncertainties. *The
applicable standard ambient condition supersedes the lab general ambisnt conditions.

UL LLC did not select or witness the production of the submitied test samples, determine whether the samples wena
represeniative of producion samples, nor was UL provided with Information relative to the formuiation or (dentification of
component materals used In the test samples. The test results appiy only to the actual samples tested.

The Izauanca of the attached data package In no way Impllss Certification (Listing, ClassMeation or Recognitien)
by UL LLC and doss not authorize the use of UL Certflcation Marks or any other reference fo UL LLC on the
product or system. UL LLC authorizes the above named company to reproduce the attached data package provided it Is
reproduced In s entirety. The name, Brand or Marks of UL LLC cannot be used In any packaging. adveriising, promation
of Marketing retating to the ata In this emall, Withou? UL'S prior witien permission.

UL, Its employees and agents shall not be responsible to anyone for the use of nonuse of the Infomation contalned in this
emall, and shal nat Incur any obligation or llablity for damages, Including consequentlal damages, ansing out of of In
conneciion with the use of, or Inability to use, the Information contained In this emall

UL ngis Ft L Fage 1 of 2
Kaiyan] Fiatra, 27 Fioor. Elock |, EPIF Zone, Phase |I, WhitefSield, Eangaiore — S55005E, India
T: 51.B0.41384400 /) F: 51.80.284137558 /\W: wl.com
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Letter Report
2018-0%-21

Mr. Ashish Ewmar Singh

EENEWSY S INDIA PRIVATE LIMITED

Plot No 21,22 & 23

Bommasandra - Jigam Link Foad, Taluk Anekal
Bangalore , Kamataka 562105, India

Feference:  Project 4788556277.1.1
Subject: Radiant Panel test of grade PRESERWV 1 300 WD

Mr. Ashish Eumar Singh

Arny information and decumentation ivvelving UL Mark serices are provided on behalf of
UL LLC (UL} or any autherized licensee of UL.

For the subject project, we have completed the testing at UL Northbrook . The summary 15 as

follows.
Grade name Test Remults
FRESERV 1300 WD (on Aw=ide) | Radiant Panel test Testas | poora00 Valid Test Flame Index - Rounded
per ASTMEL62-08 to the nearest mulaple of five [RP]: 30
Dizclaimer

The resultz of testing in thiz report apply only to the sample product/item, which was tested. UL

Lab has not participated in the sample selection. Thiz Test report shall not be reproduced sxcept

in full without the written approval af the UL Lab. Other similar eguipment will not neceszarily
produce the same resulis due to production tolerance and measuremsnt uncertaintias. *The

applicable standard ambient condition superzedss the lab general ambisnr conditions.

UL LLC did not select or witness the production of the submitied test samples, detemine whether the samples wers
represeniative of produclon samples, nor was UL prowided with Information relative to the formulation or Identification of
component materals used In the test samples. The test results apply only to the actual samples tested

The Issuance of the attached data packags In ne way Implles Certification (Lsting, ClassMcation or Recognition)
by UL LLC and dess not authorize the use of UL Ceriification Marks or any other refersncs fo UL LLC on the
product or aysiem. UL LLC authorizes the above named company to reproduce the attached data package provided it Is
reproduced In its entirety. The name, Brand or Marks of UL LLC cannot be used In any packaging, advertising, promation
or marketing redating to the data In this emall, without UL peor witien permission.

UL, Its employees and agents shall not be responsibie 1o anyone for the use of nonuse of the Information cortained in this
emall, and shall not Incur any abligation ar lablity for damages, Incuding consequenilal damages, ansing out of or In
conneciion with the use of, or Inability to use, the Information contained In this emall

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor TRF No. 1S 14286 V1.0
No. 24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India This document is dithaIIy signea and
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Re n Sys Renewsys India Pvt. Ltd.
et thene be % Division: Bengaluru.

Plot Nos. 21, 22, 23, Bommasandra - Jigani Link Road Industrial Area,Taluk Anekal,
Bengaluru -560105, Karnataka, India.

Tel.: +91 80 33494545, Fax: +91 80 33494552, CIN No. U36590MH2011PTC220771
Email: renewsys@renewsysindia.com, Web: www.renewsysworld.com

DATE: 27/07/2018
TO WHOMSOEVER IT MAY CONCERN

Any Single film layer component of a multilayer back sheet meets the UL
1703 par. 7.3 requirements, the composite back sheet which incorporates the film
layer is also considered to meet these same requirements.

Based on the highest rated film layer in the respective constructions, the
Backsheet RTI (electrical) is 140°C and RTI (strength) is 150°C. The below listed
Backsheet’s are acceptable for use for PV modules with module operating
temperature not to exceed 120° C.

PRESERV 1 150 WD
PRESERV 1 190 WD
PRESERV1300WD .

™. AL ( AN
\'\ \“ ‘ ‘\K - it .o x\% ‘O‘G\m\‘
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9/24/2018 UL Certification: E353124 - Photovoltaic Polymeric Materials
iq.ul.com
Photovoltaic Polymeric Materials E353124
Guide Information
RENEWSYS INDIA PRIVATE LIMITED
Plot No 21, 22 & 23, Bommasandra - Jigani Link Road, Industrial Area, Taluk Anekal, Bangalore Kamataka 562105 IN
Preserv 1 300 WD
PVDF/PET/EVAPE, Photovoltaic Backsheets, fumished as sheets
Air-side Cell-side Nom Thk Flame RTI ERT1
Color Color (mm) HWI HAI Elec Str
WT WT 0.395 - - - -

Comparative Tracking Index (CTI): -
Dielectric Strength (k\V/mm): -
High-Voltage Arc Tracking Rate (HVTRY): -

Dimensional Stability (%): -

Inclined Plane Tracking (IPT) kV: -

Volume Resistivity (10* ohm-cm): -
High Volt, Low Current Arc Resis (D495): -

ANSIUL 94 small-scale test data does not pertain fo building materialg, fumighings and related contents. ANSI/UL 94 small-scale test data is intended solely for determining the flammability of
plastic materials used in the components and parts of end-product devices and appliances, where the pability of the ination is determined by UL.

Report Date:  2013-05-31

b\

Last Revised: 2017-09-18 @2018 UL LLC

IEC and ISO Test Methods

Test Name Test Method Units Thk (mm) Value
Flammability IEC 60695-11-10 Class (color) - -
Glow-Wire Flammability (GWFT) IEC 60695-2-12 °C - -
Glow-Wire Ignition (GWIT) IEC 60695-2-13 °C - -
|EC Partial Discharge IEC 61730-2, MST 15 Max System Voltage (V) - -
|EC Comparative Tracking Index IEC 60112 Volts (Max) - -
|IEC Ball Pressure IEC 60695-10-2 °C - -
ISO Heat Deflection (1.80 MPa) I1SO 75-2 °C - -
ISO Tensile Strength ISO 527-2 MPa - -
ISO Flexural Strength ISO 178 MPa - -
1SO Tensile Impact IS0 8256 kJim?2 - -
1SO Izod Impact IS0 180 kJ/im2 - -
1SO Charpy Impact IS0 179-2 kJim2 - -

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor

No.24, EPIP Zone, Phase II, Whitefield, Bangalore - 560066, India

T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com
CIN: U74200KA1997PTC023189
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Annex: 5 Electrical data table.
Open Rated , Rated S_horfc Rated
e Maximum Circuit . .
Circuit Voltage Current Maximum | Maximum
PV Module Type Vol System Current P ;
Name oltage @ Voltage @ @ ower at Series
@ STC, STC/Nmp (v dc) " | STC/Imp STC/Isc STC, Fuse, (A)
(Voc) (Vdc) (A) (A) (Watts)
72 cell series (Monocrystalline)
VIL-370M | 4936 | 4070 | 1500 | 911 | 9.68 370 14
------------------- End of TRF---------------
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