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SUMMARY OF TEST REPORTS NO 4788560221-BIS-S1 DATED(mm/dd/yyyy): 12/27/2018
ULR No : TC616818000000231F

(Number of pages in test report: Page no.1 to77)

TEST FORMAT AS PER IS 14286 : 2010

1.

Name of manufacturer:

Icon Solar- En Power Technologies Private Limited

2. Product: Photovoltaic (PV) Modules
3. Models: ISEN320 (Representative model)
ISEN350, ISEN345, ISEN340, ISEN335, ISEN330,
ISEN325, ISEN315, ISEN310, ISEN305, ISEN300,
ISEN250, ISEN250X, ISEN200, ISEN150
(72 cell series)
ISEN335X, ISEN330X, ISEN325X, ISEN320X,
ISEN300X, ISEN250X, ISEN225X, ISEN220X,
ISEN200X (144 cell series)
ISEN300N, ISEN295, ISEN290, ISEN285, ISEN280
(66 cell series)
ISEN275, ISEN270, ISEN265, ISEN260, ISEN255,
ISEN250(60 cell series)
ISEN250Y(120 cell series)
ISEN250N, ISEN245, ISEN240, ISEN235, ISEN230,
ISEN225(54 cell series)
ISEN220, ISEN215, ISEN210, ISEN205, ISEN200
(48 cell series)
ISEN20ON, ISEN195, ISEN190 (44 cell series)
ISEN185, ISEN180, ISEN175, ISEN170 (40 cell
series)
ISEN165, ISEN160, ISEN155, ISEN150, ISEN135,
ISEN130, ISEN125, ISEN110, ISEN100, ISENSO,
ISEN75, ISEN60, ISEN50, ISEN40, ISEN20,
ISEN10(36 cell series)
ISENS, ISEN3 (18 cell series)
4. Model differences provided YES
5. Model differences verified as per 'YES
MNRE Guidelines for series
formulation
6. Test Results:
SL TEST REQUIREMENTS CLAUSE VERDICT
1 Marking 4 P
2 Visual Inspection 10.1 p
3 Maximum Power Determination 10.2
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4 Insulation Test ) 103 P

5 q Measurement of Temperature Coefficients. 10.4 P
6 _Meeisurer_nent of NOCT 105 p

7 Performance at_STC and NOCT i 10.6 p

8 Performance at low irradiance._ | 10.7 P

9 Outdoor exposure test B 10.8 P |

10 Hot-spot endurance test 10.9 P

11 UV preconditioning 10.10 P

12 Thermal cycling test 10.11 =3

13 Humidity freeze test 10.12 p

14 Damp heat test 10.13 p

15 Robustness of termination test 10.14 )

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

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 1S
standards are not available) are also provided in the list of critical component.

CONCLUSION:
1) Sample meets all relevant requirements of 1S 14286:2010.

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 1S 14286:2010 i

Date: 12/27/2018 (Signature of




Test Report issued under the responsibility of:

TEST REPORT
IS 14286: 2010 First Revision Crystalline Silicon Terrestrial Photovoltaic (PV) Modules
-Design Qualification and Type Approval

Report Reference No.................... . 4788560221-BIS-S1
ULR NO: .ol TC616818000000231F
Date of issue ............ (mm/dd/yyyy). 12/27/2018

Total number of pages .......c............ 77

Testing Laboratory....................... ;UL India Pvt. Ltd.
AdAress ... Laboratory Building,

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

Applicant’s name .......................... - | lcon Solar- En Power Technologies Private Limited

AAAIrESS ..o, 319-320, 3rd floor, Offizo , Magneto Mall, G.E. Road.,
Raipur-492001

Test specification ........................ :

Standard ... 11 1S 14286: 2010
Test procedure........oooveveeeeeviiiinnn, (1S 14286: 2010
Non-standard test method .............. :IN/A
Test Report Form No. .................. ;| TRF No.IS 14286 V1.0
Test Report Form Originator........... :|BIS
Master TRF ..o .| Dated: 19.02.2018
Test item description.................... : | Photovoltaic (PV) Module(s)
Trade Mark.............ccoocoeiii : L)
i j i

TRF No.14286_V1.0



Manufacturer...........ccoociiie

Icon Solar- En Power Technologies Private Limited

Factory ....ooovveiviiiiiiee e

319-320, 3rd floor, Offizo , Magneto Mall, G.E. Road.,
Raipur-492001

Model/Type reference........................

ISEN350, ISEN345, ISEN340, ISEN335, ISEN330, ISEN325, ISEN320,
ISEN315, ISEN310, ISEN305, ISEN300, ISEN250, ISEN250X,
ISEN200, ISEN150

ISEN335X, ISEN330X, ISEN325X, ISEN320X, ISEN300X
ISEN250X, ISEN225X, ISEN220X, ISEN200X

ISEN30ON, ISEN295, ISEN290, ISEN285, ISEN280

ISEN275, ISEN270, ISEN265, ISEN260, ISEN255, ISEN250
ISEN250Y

ISEN250N, ISEN245, ISEN240, ISEN235, ISEN230, ISEN225
ISEN220, ISEN215, ISEN210, ISEN205, ISEN200

ISEN20ON, ISEN195, ISEN190

ISEN185, ISEN180, ISEN175, ISEN170

ISEN165, ISEN160, ISEN155, ISEN150, ISEN135, ISEN130,
ISEN125, ISEN110, ISEN100, ISEN80, ISEN75, ISEN60, ISENS50,
ISEN40, ISEN20, ISEN10

ISEN5, ISEN3

72, 144, 66, 60, 120, 54, 48, 44 Cell Series
Maximum System Voltage: 1500V

Maximum over current protection rating: 15A

40, 36 Cell Series
Maximum System Voltage: 1000V

Maximum over current protection rating: 15A

36 Cell Series
Maximum System Voltage: 600V

Maximum over current protection rating: 10A
18 cell series
Maximum System Voltage: 48V

Maximum over current protection rating: 5A

See specific model rating in General Product information

TRF No.14286_V1.0
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Testing procedure and testing location:

X]  Testing Laboratory: UL India Pvt. Ltd.
Testing location/ address ...................... : Laboratory Building,

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

QREA
Tested by (name + signature)......  Jyothi Swaroop vV / o \:}\3«

A
Approved by (name + signature).:  Sriparn Saurabh /XZ[JP’”" /%"—‘ 2| 'L/ 2-7// 4 ‘
1 7

TRF No. IS 14286_V1.0
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Summary of testing:

Tests performed (name of test and test Testing location:
clause): UL India Pvt. Ltd.
All tests required are listed in table 1 of IS

Laboratory Building,

14286.
. Kalyani Platina Campus, Survey. No. 129/4,
Model ISEN320 from poly cell families were o
used for test purposes and all models are EPIP Zone, Ph.ase Ii, Whitefield, IN-560066,
Bangalore, india

Same in construction except number of cell,
overall dimension, no of bypass diode and
output power”,

10.1 Visual Inspection

10.2 Maximum Power Determination

10.3 Insulation Test

10.4 Measurement of Temperature

Coefficients.
10.5 Measurement of NOCT UL India Pvt. Ltd.
Laboratory Building,
10.6 Performance at STC and NOCT Kalyani Platina Campus, Survey. No. 129/4,
EPIP Zone, Phase Il, Whitefield, IN-5600686,
10.7 Performance at low irradiance. Bangalore, India

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

TRF No. 1S 14286_V1.0
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10.18 Bypass diode thermal test

Copy of marking plate:

Date format for above picture mm/dd/yyyy

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.

TRF No. IS 14286_V1.0
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IS 14286:2010

Clause Requirement + Test

Result - Remark Verdict

GENERAL INFORMATION

Test item particulars:

Accessories and detachable parts included in the
evaluation:

Grounding Methodt: Long frame rails are
equipped with pre-drilled grounding holes in their
centre. Stainless steel grounding bolts or
grounding lugs

Options included

Mounting:

1. Installation using the frame mounting holes
using 4 pre-drilled mounting holes of Dia 10mm.
M8 stainless steel hardware, spring washers, flat
washer with torque 10Nm.

2. Using Pressure clamp:

* Fixing on the long side: The clamps must be
mounted along the frame at the position of the
mounting hole, with a tolerance of 10% of the
module total length to the edge of the frame.

* Fixing on the short side: The clamps must be
mounted along the frame at the edges of the
module, with a tolerance of 25% of the module
total width to the middie of the frame.

Possible test case verdicts:

Abbreviations used in the report:

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

0 — 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)

TOSLING . .cerierecercie e e e s e : Refer individual test date
Date of receipt of test item ............... {mm-dd-yyyy): 08/02/2018

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

10/12/2018 to 12/19/2018

General remarks:

laboratory.

TRF No. IS 14286_V1.0

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

"(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.
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IS 14286:2010

Clause Requirement + Test Result - Remark Verdict
General product information:

PV module type reference............c.ccccooiiin : ISEN350
Product Electrical Ratings at STC

Nominal maximum power (Pmax)................ccceeee. : 350203 W
Nominal open circuit voltage at (VoC).......ccccoeevvnene. : 4578 V
Nominal short circuit current at (Is€) ..o : 969 A
Nominal maximum power voltage (Vpm) ................... : 3714 V
Nominal maximum power current (Ipm) ...........coc..ee. : 943 A
PV module type reference...........ccooon : ISEN345
Product Electrical Ratings at STC

Nominal maximum power (Pmax).................cccco....... : 34521 W
Nominal open circuit voltage at (Voc) .......cccocovvriin X 4566 V
Nominal short circuit currentat (Isc) ... 9.59 A
Nominal maximum power voltage (Vpm) ................... : 37.04 V
Nominal maximum power current (Ipm) ..o : 9.32 A
PV module type reference.......................,......,..._. ......... : ISEN340
Product Electrical Ratings at STC

Nominal maximum power (Pmax)...........ccccecreivnnnn. . 34012 W
Nominal open circuit voltage at (Voc)....................... : 4552 V
Nominal short circuit current at (Isc) ... 9.50 A
Nominal maximum power voltage (Vpm) .................. : 36.97 V
Nominal maximum power current (Ipm) ... . 9.20 A
PV module type reference..............co ISEN335
Product Electrical Ratings at STC o

Nominal maximum power (Pmax).........ccccooceinierenin. : 33515 W
Nominal open circuit voltage at (Voc)...................... : 4540 V
Nominal short circuit currentat (Iscy.......................... : 9.41 A
Nominal maximum power voltage (Vpm) ................... : 36.87 V
Nominal maximum power current (Jpm) ..................... : 9.09 A
PV module type reference........................ : ISEN330
Product Electrical Ratings at STC

Nominal maximum power (Pmax)..........ccoooeeininnn. : 33010 W
Nominal open circuit voltage at (Voc)........................ X 4525 V
Nominal short circuit current at (IS¢) ...........cccocoe e : 9.31 A
Nominal maximum power voltage (Vpm) ................... : 36.80 V
Nominal maximum power current (fpm) .................. : 8.97 A

TRF No. 1S 14286_V1.0
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Report No. 4788560221-B|S-S1
ULR No : TC616818000000231F

1S 14286:2010

TRF No. IS 14286_V1.0

Clause Requirement + Test Result - Remark Verdict
PV module type reference........... . ; ISEN325
Product Electrical Ratings at STC -
Nominal maximum power (Pmax)...........ccc.cccoevennee. : 32507 W
Nominal open circuit voltage at (Voc)........cccocoeeeee.. ; 4514 V
Nominal short circuit currentat (Isc).......................... ' 9.23 A
Nominal maximum power vaoltage (Vpm) ................... : 36.69 V
Nominal maximum power current (Ipm).................. : 8.86 A
PV module type reference.........ccocoooiiiiiiiniiiee : ISEN320
Product Electrical Ratings at STC
Nominal maximum power (Pmax).............................. : 32016 W
Nominal open circuit voltage at (Voc) ... : 45.00 V
Nominal short circuit currentat (Isc).......................... : 9.12 A
Nominal maximum power voltage (Vpm).................. . 36.59 V
Nominal maximum power current (Ipm)..................... 8.75 A
PV module type reference............ccoooooveeiiiiienc : ISEN315
Product Electrical Ratings at STC
Nominal maximum power (Pmax)............................. : 31517 W
Nominal open circuit voltage at (Voc)...........c............. : 4485 V
Nominal short circuit current at (Isc).......................... ; 9.02 A
Nominal maximum power voitage (Vpm).................. : 36.52 V
Nominal maximum power current (Ipm) ..................... : 8.63 A
PV module type reference.................oiiiiiiii, ISEN310
Product Electrical Ratings at STC
Nominal maximum power (Pmax)...........cc....oc.ooeo. ] 310.02 W
Nominal open circuit voltage at (Voc).........ccccoooe. : 4470 V
Nominal short circuit current at (IS¢)........cc....cccooe. : 8.93 A
Nominal maximum power voltage (Vpm) ................... : 36.43 V
Nominal maximum power current (Ipm) .................. : 851 A
PV module type reference ... ISEN305
Product Electrical Ratings at STC ]
Nominal maximum power (Pmax)............ccc.. oo, : 30517 W
Nominal 'open circuit voltage at (Voc) ..........c............. : 4459 V
Nominal short circuit current at (Isc) ........c.....ccocoooe. : 8.83 A
Nominal maximum power voltage (Vpm).................... : 36.33 V $0\Ei}
Nominal maximum power current (Ipm)...................... 840 A S/\ il \'\fﬁ
== =
*
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IS 14286:2010

Clause Requirement + Test Result - Remark Verdict
_P\_/ module type rt_—:tference ............................................ : ISE_NSOO i
Product_E_IectricaI Ratings at STC

Nominal maximum power (Pmax).........cccccooeivivnnee : 30029 W

Nominal open circuit voltage at (VoC) ... : 4445 V

Nominal short circuit current at (ISC) ..o : 875 A

Nominal maximum power voltage (Vpm).................... X 36.18 V

Nominal maximum power current (ipm)..............c...... : 8.30 A

PV module type reference ..........ccooeceveiiiiiciceiein : ISEN250

Product Electrical Ratings at STC

Nominal maximum power (Pmax) ........ccocooeooieicies : 25037 W

Nominal open circuit voltage at (VoC) ... : 44.46 V

Nominal short circuit current at (ISC) ..o : 7.28 A

Nominal maximum power voltage (Vpm)................... : 36.18 V

Nominal maximum power current (Ipm).............oceeee : 6.92 A

PV module type reference ...l : ISEN250X

Product Electrical Ratings at STC

Nominal maximum power (PmMax) ........cccoooeiveiene. : 25037 W

Nominal open circuit voltage at (Vo) ..o : 44 46 V

Nominal short circuit current at (ISC) ........ccoccoeeieienn : 728 A

Nominal maximum power voltage (Vpm)...........cce..c... : 36.18 V

Nominal maximum power current (Ipm)...........ccc........ : 6.92 A

PV module type reference ..o, : ISEN200

.Product Electrical Ratings at STC

Nominal maximum power (Pmax) ...............ccccoee : 201.16 W

Nominal open circuit voltage at (Voc) ....................... : 4441 V

Nominal short circuit current at (ISc) ... : 586 A

Nominal maximum power voltage (Vpm)................... : 36.18 V

Nominal maximum power current (Ipm).................... : 556 A

PV module type reference .........cc.coocoovoviiiiinl : ISEN150

Product Electrical Ratings at STC

Nominal maximum power (Pmax) ............cccccoee, : 15031 W

Nominal open circuit voltage at (Voc) ... : 44.46 V

Nominal short circuit current at (Isc) ... : 437 A

Nominal maximum power voltage (Vpm)................... . 3622 V .
Nominal maximum power current (lpm) ...................... 415 A ﬁ\

AP
U e

TRF No. IS 14286_V1.0
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IS 14286:2010

Clause Requirement + Test Result - Remark Verdict
mPV module type reference ...................... I : ISEN335X
Product Electrical Ratings at STC : T
Nominal maximum power (Pmax) .............cccooeeeeeenn. 3351 W
Nominal open circuit voltage at (Voc) ......................... : 454 V
Nominal short circuit current at (ISC) .......cccvevevenee.e. : 941 A
Nominal maximum power voltage (Vpm).................. : 3687 V
Nominal maximum power current (Ipm)........cccceeuve..n. : gog A
PV module type reference ..............ccoooevveiiiiecec, : ISEN330X
Product Electrical Ratings at STC

Nominal maximum power (Pmax)............................. : 3301 W
Nominal open circuit voltage at (Voc) ......................... 4525 V
Nominal short circuit current at (ISC) ..........c..ccoooenn 9.31 A
Nominal maximum power voltage (Vpm).................. ' 36.8 V
Nominal maximum power current (Ipm)...................... 897 A
PV module type reference ...........cccccoooeiiiiiiie : ISEN325X
Product Electrical Ratings at STC

Nominal maximum power (Pmax) ...l : 3251 W
Nominal open circuit voltage at (VoC) ......................... : 4514 V
Nominal short circuit current at (ISC) ..........c.cccceeoeen. : 923 A
Nominal maximum power voltage (Vpm)..................... 36.69 V
Nominal maximum power current (Ipm)...................... 8.86 A
PV module type reference ... ISEN320X
Product Electrical Ratings at STC '
Nominal maximum power (Pmax) ...l 3202 W
Nominal open circuit voltage at (VocC) .............ccoce. 4500 V
Nominal short circuit current at (Is¢) ... 912 A
Nominal maximum power voltage (Vpm)....................: 36.59 V
Nominal maximum power current (lpm).................... : 8.75 A
| PV module type reference .........ccoooveevieiiee e : ISENSE)OX
Product Electrical Ratings at STC

Nominal maximum power (Pmax) ..............ccoceeveenl 300.3 W
Nominal open circuit voltage at (Voc) ......................... : 8890 Vv
Nominal short circuit current at {ISC) ....cococoveeen . 438 A
Nominal maximum power voltage (Vpm).................. : 7236 V

415 A

| Nominal maximum power current (Ipm)..................... :

TRF No. IS 14286_V1.0




Page 11 of 77 Report No. 4788560221-BIS-S1
ULR No : TC616818000000231F

IS 14286:2010

Clause Requirement + Test Result - Remark Verdict

PV module type ;éferencﬁe ............................................ : ISEN250X

' Product Electrical Ratings at STC

Nominal maximum power (Pmax).......cccccccoovvieeennn, : 250.3 W
Nominal open circuit voltage at (VoC) .......cccovveveennl 8919 V
Nominal short circuit current at (ISC) .o 363 A
Nominal maximum power voltage (Vpm)....................: 7256 V
Nominal maximum power current (Ipm).........ccee 345 A
PV module_type referenCe ......oov e ISEN225X

Product Electrical Ratings at STC

Nominal maximum power (Pmax)........ccccceeveiereennenn. : 2952 W
Nominal open circuit voltage at (VoC) .......................... 91.09 V
Nominal short circuit current at (IS¢} ...t 316 A
Nominal maximum power voltage (Vpm)...........c.......: 7361 V
Nominal maximum power current (Ipm)........cc.oceen 306 A
| PV module type reference ........ocoeeeiveiiiii :_ ISEN220X B

| Product Electrical Ratings at STC

Nominal maximum power (Pmax)..........cccooeeveeennen, : 2200 W
Nominal open circuit voltage at (Voc) .........c.cceeeenn. : 906 V

Nominal short circuit current at (Isc) ........................ : 311 A

Nominal maximum power voltage (Vpm)........c..ceeeeee : 7330 V

Nominal maximum power current (Ipm)...................... : 300 A
.PV_mod_ule type reference...‘............................_. ........... : ISEN200X

Product Electrical Ratings at STC

Nominal maximum power (Pmax)..........c.cccoveieeenns : 2004 W
Nominal open circuit voltage at (VoC) ........ccocooee. : 88.80 V
Nominal short circuit current at (ISC) ..o : 292 A
Nominal maximum power voltage (Vpm).........ccccoee.. : 7236 V
Nominal maximum power current (Ipm).................... X 277 A
PV module_type reference ..........cccoeevciii, . -ISEN3OON

Product Electrical Ratings at STC

Nominal maximum power (Pmax) ..........ccooceiieeennn, : 300.3 W
Nominal open circuit voltage at (VoC) ... : 4143 V
Nominal short circuit current at (Isc) ... ; 926 A
Nominal maximum power voltage (Vpm)..........c....... : 3367 V
Nominal maximum power current (Ipm)...................... : 8.92 A

TRF No. 1S 14286_V1.0
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IS 14286:2010

Clause

Requirement + Test

Result - Remark Verdict

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

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...............
Nominal open circuit voltage at (Voc) .........
Nominal short circuit current at (Isc) ...........
Nominal maximum power voltage (Vpm)....

Nominal maximum power current (Ipm)......

ISEN295

2951 W
4130 V
9.16 A
33.57 V
879 A

PV module type reference .............c.....c.......

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...............
Nominal open circuit voltage at (Voc)..........
Nominal short circuit current at (Isc) ...........
Nominal maximum power voltage (Vpm)....

Nominal maximum power current (lpm)......

ISEN290

290.3 W
41.16 V
0.06 A
3348 V
8.67 A

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

ISEN285

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...............
Nominal open circuit voltage at (Voc) .........
Nominal short circuit current at (Isc) ...........
Nominal maximum power voltage (Vpm)....

Nominal maximum power current (Ipm)......

2852 W
41.05 V
8.97 A
33.36 V
8.55 A

PV module type reference ...,

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...............
Nominal open circuit voltage at (Voc) .........
| Nominal short circuit current at (Isc) ..........
Nominal maximum power voitage (Vpm)....

Nominal maximum power current (Ipm)......

ISEN280

280.0 W
40.93 V
8.85 A
33.26 V
8.42 A

PV module type reference............c.cccceee.

ISEN275

broduct Electrical Ratings at STC

Nominal maximum power (Pmax)..............
Nominal open circuit voltage at (Voc) .........
Nominal short circuit current at (Isc) ...........

Nominal maximum power voltage (Vpm)....

Nominal maximum power current {Ilpm)......

TRF No. IS 14286_V1.0
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IS 14286:2010

Clause Requirement + Test

Result - Remark Verdict

PV module type reference ... ISEN270
.Product Electrical Ratings at STC _
Nominal maximum power (Pmax)...........coccccooeveen : 2702 W
Nominal open circuit voltage at (Voc) ..., : 3758 V
Nominal short circuit current at (IS¢) ... : 919 A
Nominal maximum power voltage (Vpm)....................: 3056 V
Nominal maximum power current (Ipm)..................... 8.84 A

PV module type reference...........cc.occoviiiiiniicinn ISEN265
Product Electrical Ratings at STC ) -
Nominal maximum power (Pmax)........................... 265.3 W
Nominal open circuit voltage at (Voc) ....................... 37.46 V
Nominal short circuit current at (ISC) ......c..oooeeeeenn. : 9.09 A
Nominal maximum power voltage (Vpm).................... : 30.46 V
Nominal maximum power current (Ipm).........cccoco.o 871 A

PV module type reference ... : ISEN260
Product Electrical Ratings at STC -
Nominal maximum power (Pmax) ... : 260.2 W
Nominal open circuit voltage at (Voc) .......................... 3730 V
Nominal short circuit current at (IsC) ...l 9.01 A
Nominal maximum power voltage (Vpm).................... 30.36 V
Nominal maximum power current (IDM)...........coooeon 8.57 A

PV module type reference ... : ISEN255
Product Electrical Ratings at STC B
Nominal maximum power (Pmax) ..........ccoooeeiiil 2552 W
Nominal open circuit voltage at (Voc) ... : 3718 V
Nominal short circuit currentat (Isc) ..........................0 8.84 A
Nominal maximum power voltage (Vpm).........cc......... i 3027 V
Nominal maximum power current {(Ipm)...................... : 843 A

PV module type reference ... ISEN250
Product Electrical Ratings at STC o - o
Nominal maximum power (Pmax)........................... 250.3 W
Nominal open circuit voltage at (Voc) ... : 3705 V
Nominal short circuit current at (Isc) ... ; 875 A
Nominal maximum power voltage (Mpm).................. 3012 V
Nominal maximum power current (Ipm)...................... 8.31 A

TRF No. IS 14286_V1.0
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IS 14286:2010

Nominal maximum power current (Ipm).................... :

Clause Requirement + Test Result - Remark Verdict
PV module type reference ... : ISEN250Y |
Product Electrical Ratings at STC o
Nominal maximum power (Pmax)........c.ccoceeveeeeennenn. : 250.3 W
Nominal open circuit voltage at (Voc) ....................... : 7410 V
Nominal short circuit current at (ISC) ....ccooovvvvinnnn 438 A
Nominal maximum power voltage (Vpm).................... : 60.24 V
Nominal maximum power current (Ipm).........c............ ! 416 A
PV module type reference ..., : ISEN250N
Product Electrical Ratings at STC
Nominal maximum power (Pmax)............ccccooeveevennnnn : 2502 W
Nominal open circuit voltage at (VOC) .............cc.......... : 34.01 V
Nominal short circuit current at (ISC) ....ccooooovvvveeien. : 9.38 A
Nominal maximum power voltage (Vpm)................... : 2762 V
Nominal maximum power current (Ipm)...................... : 9.06 A
PV module type reference ... ISEN245
Product Electrical Ratings at STC B
Nominal maximum power (Pmax) ..........c.cccooevieierinne : 2452 W
Nominal open circuit voltage at (Voc)......................... 3389 V
Nominal short circuit current at (1ISC) ..........cooeeeeennl. : 9.24 A
Nominal maximum power voltage (Vpm).................... ; 2752 V
Nominal maximum power current (Ipm)...................... ' 8.91 A
PV module type reference.........ccoo oo : ISEN240
Product Electrical Ratings at STC o
Nominal maximum power (Pmax)............ccc.cceoveeenen. : 240.1 W
Nominal open circuit voltage at (Voc) ....................... : 3375 V
Nominal short circuit current at (ISC) ......c.ccoce v : 9.12 A
Nominal maximum power voltage (Vpm)................... 27.44 V
Nominal maximum power current (Ipm)..................... 8.75 A
PV module type reference ...........c.ccoecviieieiciee e i ISEN235
Product Electric_al Ratinq_s_at STC
Nominal maximum power (Pmax) .............cc..cccvverenn.. 2351 W
Nominal open circuit voltage at (Voc) ........................ 3361 V
Nominal short circuit current at (ISC) ..........cooeeiienn 8.98 A
Nominal maximum power voltage (Vpm)................... : 2731 V
8.61 A
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PV module type reference ..., : ISEN230
Educj[ Electrical Ratings at STC

Nominal maximum power (Pmax) ...............occceeeinn : 230.3 W
Nominal open circuit voltage at (Voc) ......................... : 3349 VY
Nominal short circuit current at (ISC) ..o : 8.89 A
Nominal maximum power voltage (Vpm).........c....c..... : 2722 V
Nominal maximum power current (Ipm)..................... : 8.46 A
PV module type reference ........cccoov i, : ISEN225
Product Electrical Ratings at STC

Nominal maximum power (Pmax).............................. : 2252 W
Nominal open circuit voltage at (VOC) ......ccocceveeeein. : 3333 V
Nominal short circuit current at (ISC) ...........cccccoci : 8.75 A
Nominal maximum power voltage (Vpm).................... : 2713 V
Nominal maximum power current (Ipm)..........c.c..c.... : 83 A
PV module type reference ... : ISEN220
‘P—roduct Electrical Ratings at STC

Nominal maximum power (Pmax) .........ccocceeveeieeene. : 2201 W
Nominal open circuit voltage at (Voc) ..ol 3018 V
Nominal short circuit current at (Isc) ........................... : 931 A
Nominal maximum power voltage (Vpm)........ccccce.... : 2451 vV
Nominal maximum power current (Ipm)...................... : 8.98 A
PV module type reference ..., : ISEN215
Product Electrical Ratings at STC

Nominal maximum power (Pmax).............ccoooeeeens : 2151 W
Nominal open circuit voltage at (VoC) ...........coooeen 30.06 V
' Nominal short circuit current at (ISc) ........................... : 917 A
Nominal maximum power voltage (Vpm).................... : 2447 V
Nominal maximum power current (Ipm)..................... : 8.81 A
PV module type reference ..., : B ISEN210 .'
P-roduct Electrical Ratings at STC .1
Nominal maximum power (Pmax}............ccoceeveenrenne. X 2101 W
Nominal open circuit voltage at (VoC) ... : 299 V
Nominal short circuit current at (Isc) ........................ : 904 A
Nominal maximum power voltage (Vpm).................... : 2432 V
Nominal maximum power current (Iom).................... : 8.64 A
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PV_ module type reference ..ol : ISEN205

' Product Electrical Ratinas at STC

Nominal maximum power (Pmax)............c..c.cccceeevne. ' 2050 W
Nominal open circuit voltage at (Voc) ......................... 2976 V
Nominal short circuit current at (ISC) ..o 889 A
. Nominai maximum power voltage (Vpm).................... : 2403 V
Nominal maximum power current (Ipm)..........c........... 8.46 A
PV module type reference ..............cccocovviivniceccn, : ISEN200

Product Electrical Ratings at STC

Nominal maximum power (Pmax).........ccccoeceveeeien. : 2006 W

Nominal open circuit voltage at (Voc) ........................ : 2964 V

Nominal short circuit current at (ISC) ..........ccccooeeenel 874 A

Nominal maximum power voltage (Vpm).................... 2414 VY

Nominal maximum power current (Ipm).............c........ : 8.31 A

PV module type reference ... ISEN200N

_Product Electrical Ratings at STC i - ]
Nominal maximum power (Pmax)............................... ] 2003 W

Nominal open circuit voltage at (VOC) .........cccceeneee.. : 2762 V

Nominal short circuit current at (Isc) .......................... : g27 A

Nominal maximum power voltage (Vpm)..........c........ : 2243 V

Nominal maximum power current (Ipm)...................... 8.93 A

PV module type reference ... : ISEN195

Pr_oduc_:t Electrical Ratings at STC _ ]
Nominal maximum power (Pmax) .........c...cccoooo... 1950 W

Nominal open circuit voltage at (VOC) ........cccccovennn. : 27.49 V

Nominal short circuit current at (Isc) .......................... 907 A

Nominal maximum power voltage (Vpm).................. 2233 V

Nominal maximum power current (Ipm)....................... 8.74 A

PV module type reference..............cocooooie L : ISEN190

Product Electrical Ratings at STC :

Nominal maximum power (Pmax)...................cc.......... : 1902 W

Nominal open circuit voltage at (VOC) ... 2736 V

Nominal short circuit current at (Isc) ... ' 896 A

Nominal maximum power voltage (Vpm)................... ' 2995 V SIA P|/7
Nominal maximum power current (Ipm)..................... 8.55 A \/\%( ‘
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PV module type reference .........ocoocvev i : B ISEN185

-Product Electrical Ratings at STC

Nominal maximum power (Pmax)..........cccccveevccnenn : 185.0 W

Nominal open circuit voltage at (Voc) ...t 25291 V

Nominal short circuit current at (1S€) ... : 937 A

Nominal maximum power voltage (Vpm)....................t 2044 V '
Nominal maximum power current (IpM)........ccccceeeeel 905 A

PV module type reference .............occoovviiiin e : ISEN180

P;oduct Electrical Ratings at STC

Nominal maximum power (Pmax) .........occovvecveienenl 180.1 W
Nominal open circuit voltage at (VoC) ..o 2506 Y
Nominal short circuit current at (ISC) ..........oceeeennl 922 A
Nominal maximum power voltage (Vpm)..................... 2037 V
Nominal maximum power current (Ipm).........cc.cccooe.l ggq A
PV module type reference .........oooovveiciiieiiiiiien ISEN175
Product Electrical Ratings at STC
Nominal maximum power (Pmax).........c.c.ccoceeeeeee. 1750 W
Nominal open circuit voltage at (VOC) .....coccveveeiienn 2489 V
Nominal short circuit current at {ISC) .....cc.oooeiiinil 901 A
Nominal maximum power voltage (Vpm).................... 2023 V

| Nominal maximum power current (Ipm)...................... 85 A
PV module type reference .........cccoeeeieeeiee v ISEN170

Product Electrical Ratings at STC

Nominal maximum power (Pmax) ... 1702 W
iNominal open circuit voltage at (VOC) .....ccccovveennenl 2481 V
Nominal short circuit current at {ISc) ...l ggg A
' Nominal maximum power voltage (Vpm)................... 2017 V
' Nominal maximum power current (Ipm)............coee 8.44 A
PV module type reference ...l ISEN165

Product Electrical Ratings at STC

Nominal maximum power (Pmax) ...........c.ccccevneee 165.4 W
Nominal open circuit voltage at (Voc) ... : 2265 V
Nominal short circuit current at (ISC) ..o 933 A

Nominal maximum power voltage (Vpm).................. 184 Y AP
. . _ : A0 VZ‘
Nominal maximum power current (Ipm)...................... ggg A \/\K/:.\\\(/\

TRF No. 1S 14286_V1.0




Page 18 of 77

Report No. 4788560221-BIS-S1
ULR No : TC616818000000231F

IS 14286:2010

Clause Requirement + Test

Result - Remark

Verdict

Nominal maximum power current (Ipm)......................

PV module type reference ..o, : ISEN160
Product Electrical Ratings at STC a
Nominal maximum power (Pmax) .........c..ccoceeevivvinnn. 160.0 W
Nominal open circuit voltage at (Voc) ......................... : 225 V
Nominal short circuit current at (IS¢) .........c..c..cccoe.. ' 912 A
Nominal maximum power voltage (Vpm)................... : 1829 V
Nominal maximum power current (Ipm)....................: 875 A
PV module type reference ..........ccocooevvveieeeiiieeeel ISEN155
P—roduct Electrical Rati@s at STC

Nominal maximum power (Pmax) ..........cccococovveeenn. : 1555 W
Nominal open circuit voltage at (VOC) .......cccveeveennll 2237 V
Nominal short circuit current at (ISC) ...l 895 A
Nominal maximum power voltage (Vpm)........ccooe 18.21 V
Nominal maximum power current (Ipm)...................... : 854 A
PV module type reference ..........ccccccovieiieevicieccee ISEN150
Product Electrical Ratin::;s at STC o
Nominal maximum power (PmaxX)........cccccoeveeieecrnenns : 1505 W
Nominal open circuit voltage at (VOC) ..o : 2293 V
Nominal short circuit currentat (Is¢) ......................... : 874 A
Nominal maximum power voltage (Vpm).................... : 1811 Vv
Nominal maximum power current (Ipm)...................... : 831 A
PV module type reference .............coooeiveciiiee ? ISEN135
Product Egctrical Ratings at S'_FC

Nominal maximum power (Pmax)...........ccccccocvveeen.... : 1351 W
Nominal open circuit voltage at (Voc) ......................... ' 2058 V
Nominal short circuit current at (Isc) ........................... ' 767 A
Nominal maximum power voltage (Vpm).................. 18.33 V
Nominal maximum power current (Ipm)..................... : 737 A
PV module type reference .........c.cooeeeeiiiiciie e : ISEN130
Product Electrical Ratings at STC - |
Nominal maximum power (Pmax) ..........ccccoerieninn : 1304 W
Nominal open circuit voltage at (Voc) ........................ ; 229 V
Nominal short circuit current at (Isc) ... i 759 A
Nominal maximum power voltage (Vpm)................ .. : 18.09 v

7.21 A
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ISEN125

PV module type reference ............ccccoe. .......... ;

Product Electrical Ratings at STC

Nominal maximum power (Pmax}.............cccooeeiil 1255 W
Nominal open circuit voltage at (VoC) ...t 209 V
Nominal short circuit current at (ISC) ..., : 731 A
Nominal maximum power voltage (Vpm)....................! 18.09 Y
Nominal maximum power current (Ipm)...........ccoeeee. : 6.94 A
PV module type reference ...l ISEN110
Product Elecztrical Ratings at STC_ -
Nominal maximum power (Pmax) .......c.ccccceivvinirnennr. | 1103 W
Nominal open circuit voltage at (Voc) ..., : 2242 V
Nominal short circuit current at (ISC) ... : 6.33 A
Nominal maximum power voltage (Vpm)................... : 18.23 V
Nominal maximum power current (Ipm)....................... 6.05 A
PV module type reference ..., : ISEN100
Product_E_IectricaI Ratings at STC

Nominal maximum power (Pmax) ...........ccooevvvvinenn. : 1006 W
Nominal open circuit voltage at (Voc) ..., 229 V
Nominal short circuit current at (Isc) ............ccooeeee. : 586 A
Nominal maximum power voltage (Vpm).................... : 18.09 V
Nominal maximum power current (Ipm)..................... 556 A
PV module type reference ..., : ISEN8O
Product Electrical Ratings at STC :
Nominal maximum power (Pmax)..........c.cccooceeien. : 805 W
Nominal open circuit voltage at (VoC) ..., i 221 V
Nominal short circuit current at (ISC) ..., i 473 A
Nominal maximum power voltage (Vpm).................... : 18.02 V
Nominal maximum power current (Ipm)..................... : 447 A
PV module type reference ............coccoooiii : ISEN75
Prod_uc_t E_Iectrical Ratings at STC

Nominal maximum power (Pmax) .........ccccoooeeoe : 752 W
Nominal open circuit voltage at (Voc) ... ' 2218 V
Nominal short circuit currentat (Isc) ... : 434 A
Nominal maximum power voltage (Vpm).................... : 18.07 V QA p %
Nominal maximum power current (Ipm)...................... 416 A «‘J\X/ﬁ%\l
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PV module type reference ..., : ISEN60O

Product Electrical Ratiﬁqs at éTC

Nominal maximum power (Pmax) ...........coccveeveennnn. ' 603 W

Nominal open circuit voltage at (Voc) ......................... 2213 V

Nominal short circuit current at (Isc) ...l 353 A

Nominal maximum power voltage (Vpm)................... 18.04 V

Nominal maximum power current (Ipm)...................... : 334 A

PV module type reference..........cccceveviiicciiecn ISEN50

| Product Electrical Ratings at STC o

Nominal maximum power (Pmax)............c.cccoeeevenenne. : 501 W

Nominal open circuit voltage at (Voc) ......................... : 220 V

Nominal short circuit current at (Isc) ... 29 A

Nominal maximum power voitage (Vpm).........cc......... : 18.09 V

Nominal maximum power current (Ipm)...................... 277 A

PV module type reference ........c.cocveeiiiiiiiceiccn : ISEN40

Product Electrical Ratings at STC o
Nominal maximum power (Pmax)..........ccccooecviunreennn. 2 404 W

Nominal open circuit voltage at (Voc) ....................... : 218 V

Nominal short circuit currentat (ISc) ...l 236 A

Nominal maximum power voltage (Vpm).................... : 18.02 V

Nominal maximum power current (Ipm)...................... : 204 A

PV module type reference ...........c.ooccooeiii : ISEN20

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...........c.cccocoeevennnn : 205 W

Nominal open circuit voltage at (VOC) ..........ccceene.. : 2208 V

Nominal short circuit current at (ISC) .......occooovvveii. 12 A

Nominal maximum power voltage (Vpm)................. : 18 V

Nominal maximum power current (Ipm).................... 114 A

PV module type reference ... : ISEN10

Product Electrical Rﬁqs atSTC ) . o
Nominal maximum power (Pmax)............ccocooeeeeii. : 106 W

Nomina! open circuit voltage at (Voc) ... : 29 V

Nominal short circuit current at (Isc) .......c.ccoooeeeiie ' 064 A

Nominal maximum power voltage (Vpm).................... ' 18 V m
Nominal maximum power current (Ipm)...................... 059 A /?\/m/o\\
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'PV module type reference ..o : ISEN5
.%mlectrical Ratings at ST% o
Nominal maximum power (Pmax).........cccoevvvrnene. X 55 W
Nominal open circuit voltage at (VOC) .......cccoeeveinnl 1106 V
Nominal short circuit currentat (IS¢) ......ccc.cocoeeeienn. : 064 A
Nominal maximum power voltage (Vpm)....................: go2 vV
Nominal maximum power current (Ipm)...................... : 061 A
PV module type reference..........ccocooveeeiivieiceceen, : ISEN3
_;oduct Electrical Ratings at STC
Nominal maximum power (Pmax).............cccooeeiinnne : 33 W
Nominal open circuit voltage at (VOC) .........coocceoen : 1106 V
' Nominal short circuit current at (ISC) ...........ccccocoev..n. : 039 A
Nominal maximum power voltage (Vpm)..........cc....... ' 9o Vv
Nominal maximum power current (Ipm)........c.c.oo 037 A
Product Safety Ratings For 72, 144 | 66, 60,120, 54, 48, 44 cell modules
Maximum systems operating voltage.......................... : 1500 V
Maximum over-current protection rating..................... ' 15 A
Safety application Class ...........cccoiii Class A
Safety class in accordance with IEC 61140 ............... Class |l
Fire safety Class.........ccccove v Class C
Recommended maximum series/parallel module 26 modules in series for 72 cell modules
configurations ... ' 27 modules in series for 144 cell modules
30 modules in series for 66 cell modules
32 modules in series for 60 cell modules
16 modules in series for 120 cell modules
35 modules in series for 54 cell modules
40 modules in series for 48 cell modules
47 modules | in series for 44 cell modules
Product Safety Ratings For 40,36 cell modules
Maximum systems operating voltage......................... 1000 V
Maximum over-current protection rating .................... 15 A
Safety application class ... Class A
Safety class in accordance with IEC 61140 ................ Class |l
Fire safety Class ... ' Class C
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Recommended maximum series/parallel module 32 modules in series for 40 cell modules
configurations ..........ccoueeioeieie e : 36 modules in series for 36 cell modules
Product Safety Ratings For 36, 18 cell modules

Maximum systems operating voltage......................... 600 V

Maximum over-current protection rating................... 10/5 A

Safety applicationclass ... Class A

Safety class in accordance with IEC 61140 ............ : Class |l

Fire safety class........cocooooeii e Class C

Recommended maximum series/parallel module 22 modules in series for 36 cell modules
CONfIGUrAtIoONS .........ccoviiiiiieee e : 3 modules in series for 18 cell modules
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Description of module construction:

| (Manufactories and part numbers, unless otherwise specified)

| Sample ... Random sampling from production [X]
Prototype submitted by client ]

ISEN350, ISEN345, ISEN340, ISEN335, ISEN330, ISEN325,

Module ISEN320, ISEN315, ISEN310, ISEN305, ISEN300, ISEN250,

ISEN250X, ISEN200, ISEN150

ISEN335X, ISEN330X, ISEN325X, ISEN320X, ISEN300X
ISEN250X, ISEN225X,ISEN220X, ISEN200X

ISEN30O0N, ISEN295, ISEN290, ISEN285, ISEN280

ISEN275, ISEN270, ISEN265, ISEN260, ISEN255, ISEN250
ISEN250Y

ISEN250N, ISEN245, ISEN240, ISEN235, ISEN230, ISEN225
ISEN220, ISEN215, ISEN210, ISEN205, ISEN200
ISEN20O0N, ISEN195, ISEN190

ISEN185, ISEN180, ISEN175, ISEN170

ISEN165, ISEN160, ISEN155, ISEN150, ISEN135, ISEN130,
ISEN125, ISEN110, ISEN100, ISEN8O, ISEN75, ISENGO,
ISEN50, ISEN40, ISEN20, ISEN10

ISEN5, ISEN3

FrontCover........................

Manufactured by Gujarat Borosil LTD , Toughened glass, 3.2 mm
+0.2mm thick.

RearCover .......cooocoiiiinn.

| LTD, Type: Conserv P 360-14FC, thickness 0.45+5%.

Manufactured by Renewsys India Private L_TD, Model: “Preserv A
275WN/Preserv A 125WN1 Rated RTI= 120°C, overall thickness is
0.30mm

Ethyl-Vinyl-acetate (EVA), Manufactured by Renewsys India Private

Extruded aluminum frame, Manufactured by Alom Extrusions Ltd
Aluminium Technology Co., Ltd(Haida Group), Type: 6063-T6

ISEN350 to ISEN300: 1964 x 986 x 35
ISEN250: 1524 x 986 x 35

ISEN250X: 1650 x986 x35
ISEN200:1336 x 986 x 35

ISEN150: 1486 x 666 x35

ISEN335X to ISEN300X: 1964 x 986 x 35

ISEN225X to ISEN200X: 1336 x 986 x 35

ISEN300N to ISEN280: 1806 x 986 x 35
ISEN275 to ISEN250:1650 x 986 x 35
ISEN250Y:1650 x 986 x 35

ISEN250N to ISEN225: 1486 x 986 x 35
ISEN220 to ISEN200: 1336 x 986 x 35
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ISEN200N to ISEN190: 1806 x 666 x 35
ISEN185 to ISEN170: 1650 x 666 x 35
ISEN 165 to ISEN150: 1486 x 666 x 35
ISEN135 to ISEN125 : 1250 x 666 x 35
ISEN110: 1036 x 666 x 35

ISEN100: 980 x 666 x 35

ISEN80 to ISEN75: 800 x 666 x35
ISENGO: 610 x 666 x22

ISEN50: 548 x 666 x 22

ISEN4Q: 428 x 666 x 22

ISEN20: 432 x 356 x 22

ISEN10: 450 x 196 x22

ISEN5: 256 x 196 x 22

ISEN3: 242 x 142 x 22
Module area [M....................... | ISEN350 to ISEN300: 1964 x 986 x 35 = 1.93
ISEN250: 1524 x 986 X 35 =1.50

ISEN250X: 1650 X986 x35 = 1.63
ISEN200:1336 x 986 x 35 = 1.31

ISEN150: 1486 x 666 x35= 0.98

ISEN335X to ISEN300X: 1964 x 986 x 35 = 1.93

ISEN225X to ISEN200X: 1336 x 986 x 35= 1.31
ISEN300N to ISEN280: 1806 x 986 x 35 =1.78
ISEN275 to ISEN250:1650 x 986 x 35 = 1.63
ISEN250Y:1650 x 986 x 35 =1.63

ISEN250N to ISEN225: 1486 x 986 x 35=0.98
ISEN220 to ISEN200: 1336 x 986 x 35 =1.31
ISEN200N to ISEN190: 1806 x 666 x 35 =1.78
ISEN185 to ISEN170: 1650 x 666 x 35= 1.09
ISEN 165 to ISEN150: 1486 x 666 x 35= 0.98
ISEN135 to ISEN125 : 1250 x 666 x 35 = 0.83
ISEN110: 1036 x 666 x 35 = 0.68
ISEN100: 980 x 666 x 35 = 0.65

ISENSO to ISEN75: 800 x 666 x35 = 0.53
ISENBO: 610 x 666 x22 =0.40

ISEN50: 548 x 666 x 22 = 0.36

ISEN40: 428 x 666 x 22 = 0.28

ISEN20: 432 x 356 x 22 = 0.15

ISEN10: 450 x 196 x22 = 0.08

ISENS: 256 x 196 x 22 = 0.05

ISEN3: 242 x 142 x 22 = 0.03
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Minimum distance between current-
carrying parts and module edge
[mm]

13.56 mm

Soldering material ... ...

Fluxingagent ...

Manufactured by Kester, Type: 952-S

Manufactured by Kester, Type: 952-S

Cell

| Cells (I X W) [MM] oo

Cell (include type) .......oooovvieivns :

Polycrystalline solar cell, type 5BB manufactured by Sichuan
Yingfa Solar Energy Technology Co., Lid

156.75 X 156.75+0.25mm

Cell thickness [Um]......ccoooeeiiiii

Cellarea[em?] ..., ;

200pm £ 20pm

24570

Numberofcells.... ....................... .

ISEN350 to ISEN150: 72

ISEN335X to ISEN200X: 144

ISEN30O0N to ISEN280: 66
ISEN275 to ISEN250: 60
ISEN250Y:120

ISEN250N to ISEN225: 54
ISEN220 to ISEN200: 48
ISEN20ON to ISEN190: 44
ISEN185 to ISEN170: 40
ISEN 165 to ISEN10: 36

ISEN5 to ISEN 3: 18
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Components and other

Celis per bypass diode .................... :

ISEN350 to ISEN150: 24
ISEN335X to ISEN320X: 24
ISEN300X:48

ISEN300N to ISEN280: 22
ISEN275 to ISEN250: 20
ISEN250Y:40

ISEN250N to ISEN225: 18
ISEN220 to ISEN200: 16
ISEN200N to ISEN190: 22
ISEN185 to ISEN170: 20
ISEN 165 to ISEN10: 18
ISENS to ISEN 3: N/JA

Type of bypaés diode.......coo..

Manufactured by Yangzhou Yangjie Electronic Technology Co., Ltd
Type 30SQ045, rated 30A, 45V and Type 20SQ045, rated 20A, 45V

No. of bypass diodes ......................

ISEN350 to ISEN150: 3
ISEN335X to ISEN320X: 3
ISEN300X: 3

ISEN300N to ISEN280: 3
ISEN275 to ISEN250: 3
ISEN250Y: 3

ISEN250N to ISEN225: 3
ISEN220 to ISEN200: 3
ISEN200N to ISEN190: 3
ISEN185 to ISEN170: 2
ISEN 165 to ISEN10: 2
ISENSto {SEN 3: 1

Cell- and string connectors........... ..

Make: Xi'an Telison Electronic New Materials Co. Ltd
Solder tin plated copper ribbons, Sn/Pb of 60%/40% compaosition |

Junction box..........

| Manufactured by Zhejiang Chuangyuan Photovoltaic Technology

Co., Ltd. Type PV-CY802-D, Rated 1500 Vdc, 13.5A max, IP68

Manufactured by QC Solar( Suzhou) Corporation. Type QC102032,
Rated 1000 Vdc, 14A max, IP68

Connectors ...

Make: Zhejiang Chuangyuan Photovoltaic Technology Co., Ltd

Type PV wire, Rated Sunlight resistant, 120°C wet or dry, 1500 V,
H1Z272-K, 1 x 4.0mm?

Make: Zhejiang Chuangyuan Photovoltaic Technology Co., Ltd
Type PV-CY30L Connectors, rated for 1500Vdc and 30A max

. Adhesives (frame)......................... ;

Adhesives (junction box). ...............:

Type " HT906Z", manufactured by Shanghai Huitian New Material
Co. Ltd. rated RTI=105°C, HAI=0, HWI=1, White color, minimum
3mm thickness, flame class is V-0.

Type " HT906Z", manufactured by Shanghai Huitian New Material
Co. Ltd. rated RTI=105°C, HAI=0, HWI=1, White color, minimum
3mm thickness, flame class is V-0.

Potting material (junction box) .........:
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Others ..o | NA
Testing procedure
X New module type
] Modifications (if yes, please choose the applicable modification according to the Retesting
Guideline)
X Change in cell technology
] Modification to encapsulation system
] Modification to superstrate
] Increase in module size
il Modification to back sheet/ substrate
Modification to frame and/ or mounting structure
Modification to junction box/ electrical termination
] Change in cell interconnect materials or technique
L] Change in electrical circuit of an identical package
L] Higher or lower power output (by 10%) in the identical package including size and using the
identical cell process
] Qualification of a frameless module after the design has received certification as a framed
module
] Change in bypass diode or number of diodes
Module group assignment:
Sample # Sample Group 1D Sample No. & S/N
1838821 A Icon Solar-En Power Technologies Pvt Ltd Model no:ISEN320,
S.N: ICON32036A0407211017({Control module)
1838822 B Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN320,
S.N: ICON32036A0407211008 For Full investigation
1838823 C1 Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN320,
S.N: ICON32036A0407211022 For Full investigation
1838824 C Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN320,
S.N: ICON32036A0407211006 For Full investigation
1838825 E1 Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN320,
S.N: ICON32036A0407211019 For Full investigation
1838826 E2 Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN320,
S.N: ICON32036A0407211023 For Full investigation
1838827 D Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN320,
S.N: ICON32036A0407211024 For Full investigation
1838828 D Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN320,
S.N: ICON32036A0407211025 For Full investigation
1778119 C Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN150,
S.N: ICON15018S0407232004 For HF10, TC50
1836636 C1 Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN150,
S.N: ICON15018S0407232005 For HF10, TC50, Robutness
1836637 E2 Icon Solar-En Power Technologies Pvt Ltd , Model no:ISEN150,
S.N: ICON1501850407232001For Hail Test
1836639 E1 Icon Solar-En Power Technologies Pvt Ltd , Model no:}SEN150,
S.N: ICON1501850407232003 For PV, Mechanical test
1778120 E1 Icon Solar-En Power Technologies Pvt Ltd , Model ni@@%
- S.N: ICON06018R0407272001 For PIV, Mechanical NN

TRF No. IS 14286_V1.0
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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 Cc1 C2 D1 D2 E1 E2
10.4 Measurement of 10.10 10.11 10.13
temperature UV-test Thermal cycling test Damp heat test
coefficients 200 cycles -40°c to 1000h 85°C 85%
a, Bandd + 85°C RH
10.5 10.11 10.16 10.17
NOCT Thermal cycling Mechani | Hail test
test 50 cycles - cal load
40°c to + 85°C test
10.6 10.12
Performance at Humidity-freeze
NOCT test 10 cycles
-40°C to +85°C
c1
10.7 Performance at 10.14
low irradiance Robustness of
terminations test

10.8 Outdoor
exposure 60kWh/m?

TRF No. IS 14286_V1.0
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10.18 Bypass-diode
test
10.9
Hot-spot endurance
test
10.15 Final
Wet [eakage
current test
4 MARKING P
Name, monogram or symbol of manufacturer....... : -
lENJCON P
- | _Type or_model number.................... SR X Pro_vided B _ P
Serial NUMDBET ... | Provided P
Polarity of terminals or leads.............ccccevivevvennnnn. o provide_d on P
| A _connector & Junction Box R
1500 Vdc — For 72, 144 |, 66,
60,120, 54, 48, 44 cell
modules
Maximum system voltage ... © | 1000Vdc- For 40, 36 cell P
modules
600Vdc For 36 and 18 cell
modules
— I
The date and place of manufacture...................... : i provided P
Initial examination All modules —
10 Preconditioning .........ccccoviiiiii 5.0 kWh/m?
10.1 Visual inspection ..........cccccceiiviiiiiiiien . | See table 10.1 Int P
10.2 Maximum power determination.................co.......... . | Seetable 10.2 Int P
10.3 Insulationtest.........ococco i [ See table 10.3 Int P
10.15 Wet leakage current test See table 10.15 Int P
Group A | Control Module Sample Group D A —
Group B |1 Module Sample Group ID B —
10.4 Measurement of temperature coefficients See table 10.4 B

TRF No. IS 14286_V1.0
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10.5 Measurement of Nominal Operating Cell See table 10.5B —
Temperature [NOCT, °C].....ooiciieiiicee
10.6 Performance at STC and NOCT........................ |Seetable 10.6 B —
10.7 Performance at low irradiance.............................. | See table 10.7 B —
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 .............. . 1200 °C —
Measured junction temperature ............................ o [142.97°C P
10.9 Hot spot endurance test.............cccocveeeceecvienennn.. . |Seetable 10.9B P
Group C 2 Modules Sample Group ID C1, C2 P
10.10 UV ESE o - [ 15 kWh/m? P
Final measurements See table 10.10C P
10.11 Thermal cycling test (50 cycles) ............ccec e © |50 P
Final measurements See appended table 10.11 C P
10.12 Humidity freeze (10 cycles) ......cccoooviiiiiiiiie © |10 p
Final measurements See table 10.12 C P
Group C1 |1 Module Sample Group ID C1
10.14 Robustness of terminations test ........................... o | Type A
Final measurements See table 10.14 C1
Group D 2 Modules Sample Group ID D1, D2
10.11 Thermal cycling test (200 cycles) ... . |200
Final measurements Seetable 10.11 D
Group E 2 Modules Sample Group ID E1, E2
10.13 Damp heattest............................................... |1000h

Final measurements

See table 10.13 E
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Group E1 |1 Module Sample Group ID E1 P
10.16 Mechanicalload test ... 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.............ccccccvvevvee s |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

TRF No. IS 14286_V1.0
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10.1 Initial | TABLE: Visual inspection (Initial) P
Test Date [MM/DD/YYYY] ..ot 10/12/2018 —
Sample # Nature and position of initial findings — comments or attach photos —
1838821 No visual defects P
1838822 No visual defects P
1838823 No visual defects P
1838824 No visual defects P
1838825 No visual defects P
1838826 No visual defects P
1838827 No visual defects P
1838828 No visual defects P
1778119 No visual defects P
1836636 No visual defects P
1836637 No visual defects P
1836639 No visual defects P
1778120
Supplementary information: N/A
10.2 Initial | TABLE: Maximum power determination (Initial) P
Test Date [MM/DD/YYYY].....c...coeeveene... | 10/16/2018 —
Module temperature [°C} ...l |25 —
Irradiance [W/m2) ...............c.cccoeveeeenenn s | 1000 —

Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
1838821 45.87 37.59 9.03 8.54 321.16 78.00
1838822 45,93 37.68 9.06 8.58 323.14 78.00
1838823 45.90 37.57 9.03 8.58 322.35 78.00 |
1838824 45.92 37.46 9.04 8.61 322.37 78.00
1838825 45.87 37.50 9.06 8.60 322.51 78.00
1838826 4590 37.52 9.07 8.60 322.78 78.00
1838827 45.88 37.54 9.04 8.59 322.40 78.00
1838828 45,91 37.45 9.03 8.60 321.94 78.00
1778119 22.97 18.60 8.95 8.55 159.06 77.00
1836636 22.98 18.62 8.98 8.56 159.43 77.00
1836637 22.97 18.65 9.03 8.58 160.07 77.00
1836639 23.00 18.64 9.02 8.59 160.06 77.00

Supplementary information: N/A
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10.3 Initial Table: Insulation test (initial) P
Test Date [MM/DD/YYYY] oo 10/16/2018 —
Test Voltage applied [V] ... 1500/4000 (for sample 1838821 to 1838828), —

1000/3000( for sample 1778119 to 1836639)
,600/2200(for sample 1778120)

Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) / No - —
1838821 7.11 20.62 No - P
1838822 6.54 20.62 No - P
1838823 5.89 20.62 No - P
1838824 4.85 20.62 No - P
1838825 465 20.62 No - P
1838826 5.75 20.62 No - P
1838827 6.00 20.62 No - P
1838828 3.68 20.62 No - P
1778119 4.64 40.40 No - P
1836636 5.10 40.40 No - P
1836637 5.32 40.40 No - P
1836639 4.37 40.40 No - P
1778120 11.05 93.02 No - P

Supplementary information: Size of module: For samples 1838821 to 1838828 : 1.94 [m?]
For samples 1778119 to 1836639: 0.99 [m?*] , 1778120 : 0.43 [m?]

10.15 Initial | TABLE: Wet leakage current test (Initial) P
Test Date [MM/DD/YYYY] ..o e 10/16/2018 —
Test Voltage applied [V] ..o : 1500/4000 (for sample 1838821 to 1838828), —
1000/3000( for sample 1778119 to 1836639)
600/2200(for sample 1778120)
Solution resistivity [Q cm) ... [ 3,600 Q em at 22 £ 3°C 2017 —
Surface tension [Nm2) ... © |<0.03Nm2at22+3°C — —
Solution temperature [°C] ... ... 21229 —
Sample # Measured [GQ] Limit [MQ] Result
1838821 2.81 20.62 P
1838822 3.01 20.62 P
1838823 2.97 20.62 P
1838824 2.38 20.62 P
1838825 2.98 20.62 P
1838826 4.02 20.62 P
1838827 3.94 20.62 P
1838828 2.02 20.62 AP
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1778119 5.53 40.40 P
1836636 5.18 40.40 P
1836637 5.03 40.40 P
1836639 5.65 40.40 P
1778120 5.69 93.02 P

Supplementary information: Size of module: For samples 1838821 to 1838828 : 1.94 [m?]
For samples 1778119 to 1836639: 0.99 [m?] , 1778120 : 0.43 [m?]

104 B TABLE: Measurement of temperature coefficients P
Test Date [MM/DD/YYYY] ..o, o | 11/21/2018 & 11/22/2018 —
Ambient air temperature [°C] ........cccooveeiiii NA —
Irradiance [W/M2) ..o 1000 —_
Module temperature [°C] high/low......................... 65.90/24.70 —
Sample # Parameter Calculated Value —
G 00268 P
1838822 | gfey” o 0o 02994 i
Gl 03914 i
Supplementary information: NA
10.5B TABLE: Measurement of Nominal Operating Cell Temperature [NOCT, °C) P
Test Date [MM/DD/YYYY].................. 11/27/2018 11/28/2018 11/29/2018 —
Wind velocity [m/s]high/low ................ : 1.73/0.55 1.73/0.49 1.75/0.44 —
Ambient temperature [°C] high/low ......: | 29.99/20.34 30.80/20.41 30.54/22.74 —
Irradiance [W/m?3high/low.................... | 899.0/413.80 | 931.00/440.30 | 1010.00/436.90 —
Module temperature [°C] high/low........: |  64.26/20.91 67.16/22.26 62.74/39.17 -
Wind velocity [m/s](average) .............. : 1.095 1.110 1.071 -
Ambient temperature [°C] (average)....: 26.221 27.167 26.694 e
NOCT correction factor [°C] ................ 1 1 1 —
Calculated NOCT [°C] ... : 52.96 52.11 46.96 —
Sample # Average NOCT [°C] —
1838822 50.67 —
Supplementary information: NA
106B TABLE: Performance at STC and NOCT P
Test Date [MM/DD/YYYY]...oooiiiiiiieeee e 11/30/2018 —_
Wind velocity [m/sThigh/low.............................. -- —
Test Method. ..o indoor ] outdoor P
i 7
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Ambient air temperature [°C) ... | 25 —
Irradiance [WIM2] ... | 1000/800 —
Module temperature [°C] high/low..............c...coeceeoen | 90.4/24.8 —
Condition Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
SsTC 4573 37.29 8.98 8.56 319.21 78.00
NOCT 41.18 32.91 7.32 6.88 226.30 75.00
Supplementary information: NA
10.7B TABLE: Performance at low irradiance P
Test Date [MM/DD/YYYY]..ccoooovieiiieeee e | 1173042018 —
Ambient air temperature [°CJ.........ocoeeiiiii el | —
Irradiance [W/m2(200 W/m2)..........coooieeeeeee [ 200 —
Module temperature [°Cl ..ol | 247 —
Testmethod ... 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 [%]
1838822 42.40 36.04 1.82 1.71 61.59 80.00
Supplementary information: N/A
10.8 B TABLE: Outdoor exposure test P
Test Date [MM/DD/YYYY] start/end...............  |12/01/2018 to 12/12/2063 -—
Total irradiation dosage [kWh/m?1].............. |60 P
Supplementary information: NA
(10.1 Visual inspection after outdoor exposure test) —
Test Date [MM/DD/YYYYT] oo [12/12/2018 —_
Sample # | Nature and position of initial findings — comments or attach photos —
1838822 No Visual defects =
Supplementary information: NA
(10.2 Maximum power determination after outdoor exposure test) P
Test Date [MM/DD/YYYY] ..o [12/12/2018 . —
Module temperature [°Cl.....c...ccccoevvecveveeel |25 —
Irradiance [W/Im2) ... 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Im_p__[A] Pmp [W] FF [%)]
1838822 45.78 37.37 8.98 8.53 318.85 78.00
1838821 45.86 37.66 9.00 8.54
(control)
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Pmp degradation after this test [%] £ 5%..... 1838822: -0.11% P
(10.3 Insulation test after outdoor exposure test) —
Test Date [MM/DD/YYYY] : 12/12/2018 -
Test Voltage applied [V] .....oooveeeveeeen X 1500/4000 —
Sample # Measured Required Dielectric breakdown Result

GQ MQ Yes (description) No —

1838822 3.67 20.62 No P
Supplementary information: Size of module : 1.94 [m?] J
10.18 B TABLE: Bypass diode thermal test P
Test Date [MM/DD/YYYY] start/end ............. 12/13/2018(1838822), 12/18/2018(1778119) —
Module temperature [°Cl.......coooovvvcreerern. ‘ 75 —
Number of diodes in junction box ................. : 3 —
Diode manufacturer..............cccooveveeoreeeevee. ; Sunter —
Diode type designation .............cccccoeevemennc. : 30SQ040(1838822), 20SQ045(1778119) —
Max. permissible junction temperature Tjmax [°C] |200 —
(according to diode datasheet).................... :

Diode 1 Diode 2 Diode 3 Result
9.12 9.12 9.12
. _ (1838822) (1838822) (1838822) )
Current flow applied [A] ...l : 874 674 ]
(1778119) | (1778119)
136.70 133.30 139.80 -
1838822 11838822
Max. diode surface temperature [°Claorb : (1838822) ( ) ( )
133.20 133.70 -
(1778119) | (1778119)
0.35 0.35 0.35 -
(1838822) (1838822) (1838822)
Voltage drop [V] ..o 0.33 0.33 i
(1774849) (1774849)
3.19 3.15 3.17 -
S _ (1838822) (1838822) (1838822)
Power dissipation W] ... : 589 590 )
(1774849) | (1774849) |
1.00 1.00 1.00 -
Thermal resistance junction to leads (RTHJL)/to | (1838822) (1838822) (1838822)
case (RTHJC) [K/W] (according to datasheet) : 25 25 AP
®) b
(1774849) | (1774849) k)
2 U »)
y ;
ok *
2 S
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139.89 136.45 142.97 -
Calculated max. junction temperature chalc[ C] | (1838822) (1838822) (1838822)
AT D : 140 .44 140.95 -
(1774849) (1774849)
Tjeale < Tjmax (test passed)? yes/no.............. : YES YES YES P
11.40 11.40 11.40 -
1838822
Current flow (1.25 *IsC) [Al.cooiiviii X (1838822) (1838622) ( )
10.93 10.93
(1774849) (1774849)
146.2 146.2 155 -
. (1838822) (1838822) (1838822)
. °C :
Max. diode surface temperature [°Cla or b 145.5 1461

(1774849) (1774849)

Remarks: ( @measured at diode case or ambient near diode case, ® measured at diode leads)

(10.1 Visual inspection after bypass diode thermal test) P
Test Date [MM/DD/YYYY] ..o 12/13/2018(1838822), 12/18/2018(1778119) —
Sample # |Nature and position of initial findings — comments or attach photos —
1838822 No visual defects
1778119 No visual defects
Supplementary information: NA
(10.2 Maximum power determination after bypass diode thermal test) P
Test Date [MM/DD/YYYY] oo 12/13/2018(1838822), 12/19/2018(1778119) —
Module temperature [°Cl.........cccooiini il 25 —
Irradiance [W/m?2) ... 1000 -
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
1838822 45.83 37.33 8.96 8.50 317.25 77.00
1778119 22.86 18.51 8.95 8.46 156.62 77.00
1838821 45.89 37.68 8.97 8.51 320.69 78.00
(control)
Pmp degradation after this test [%] < 5% ...occcoviiinin  [1838822: -0.50%, 1778119: -0.14% P
Supplementary information: N/A
(10.3 Insulation test after bypass diode thermal test) P
Test Date [MM/DD/YYYY] oo 12/13/2018(1838822), 12/19/2018(1778119) —
Test Voltage applied [V] ..o : 1500/4000-1838822 —
1000/3000-1778119
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
1838822 1.89 20.62 -
1778119 267 40.40 -
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Supplementary information: Size of module: 1838822: 1.94 [m?] , 1778119: 0.99 [m?]
109B TABLE: Hot-spot endurance test
Test Date [MM/DD/YYYY] start/end .............: 12/13/2018 P
Cell interconnection circuit............................... S L1sP L1sPs e
Module temperature at thermal equilibrium [°C] ........ 41.2 —
Determination of worst case cell —
Maximum measured cell temperature in 5 hours [°C] : 88.40 —
Shading rate [%].....ccoooviie : 100 —_
Supplementary information: N/A
(10.1 Visual inspection after hot-spot endurance test) P
Test Date [MM/DD/YYYY] ..o 12/13/2018 —
Sample # | Nature and position of initial findings — comments or attach photos —
1838822 No visual defects P
Supplementary information: N/A
(10.2 Maximum power determination after hot-spot endurance test) P
Test Date [MM/DD/YYYY] ..o 12/13/2018 —
Module temperature [°C]............................. 25 —
Irradiance [W/M2) ..o 1000 —
Sample # Voc [V] Vmp [V] isc [A] Imp [A] Pmp [W] FF [%]
1838822 45.77 37.33 8.94 8.48 316.60 77.00
1838821 45.90 37.68 8.97 8.51 320.81 78.00
(control)
Pmp degradaticn after this test[%] < 5%....cccccceienenn. : 11838822: -0.20% P
Supplementary information: A solar simulator was used for the measurements.
(10.3 Insulation test after hot-spot endurance tes't‘) P
Test Date [MM/DD/YYYY] oo, ; 12/13/2018 =
Test Voltage applied [V] ..o, 1500/4000 —
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
1838822 1.08 20.62 -

Supplementary information: Size of module:1.94 [m?]
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10.10C TABLE: UV preconditioning test P
Test Date [MM/DD/YYYY] start/end.............. 10/24/2018 to 11/02/2018 —
Module temperature [°C] .......cccccccoevivieern.e 60+£5°C —
Irradiation 280 - 400 nm [kWh/ m?] UV-A ... 15.21 _
irradiation 280 - 320 nm [kWh/ m?] UV-B........ : 0.87 —_
Sample # —
1838823 No
1838824 No
Supplementary information: N/A
(10.1 Visual inspection after UV preconditioning test) P
Test Date [MM/DD/YYYY] .o 11/02/2018 —
Sample # | Nature and position of initial findings — comments or attach photos —
1838823 No visual defects
1838824 No visual defects
Supplementary information: N/A
(10.2 Maximum power determination after UV preconditioning test) P
Test Date [MM/DD/YYYY] ool 11/05/2018 —
Module temperature [°Cl..........cccoovveiireninll 25 —_
Irradiance [W/m?2) ...l 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
1838823 45.89 37.55 9.04 8.58 322.11 78.00
1638624 45.91 37.41 9.05 8.60 321.85 77.00
1838821 321.11 78.00
(Control) 45.86 37.48 8.99 8.57
Pmp degradation after this test [%] < 8% ... 1838823: -0.074% P
1838824: -0.16%
Supplementary information: N/A
(10.3 Insulation test after UV preconditioning test) P
Test Date [MM/DD/YYYY] ..o : 11/05/2018 -
Test Voltage applied [V] ... : 1500/4000 —
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No
1838823 478 20.62 - No P
1838824 414 20.62 - OV PURE
CTR:
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Supplementary information: Size of module: 1.94 [m?]
10.11C TABLE: Thermal cycling 50 test P
Test Date [MM/DD/YYYY] start/end ............: 11/17/2018 to 11/26/2018 —
Total cycles (50) ..o 50 —
Sample # Open circuits (yes/no) —
1838823 No P
1838824 No P
1806636 No P
1778119 No p
Supplementary information: N/A
(10.1 Visual inspection after thermal cycling 50 test) P
Test Date [MM/DD/YYYY] ..coooiiiiiiiien 11/26/2018 —
Sample # |Nature and position of initial findings — comments or attach photos —
1838823 No visual defects P
1838824 No visual defects P
1806636 No visual defects P
1778119 No visual defects P
Supplementary information: N/A
(10.2 Maximum power determination after thermal cycling 50 test) P
Test Date [MM/DD/YYYY] oo 11/26/2018 —
Module temperature [°C............................ : 25 —
Irradiance [W/m?) ..o 1000 —
Sample # Voc [V] Vmp [V] Isc [A] imp [A] Pmp [W] FF [%]
1838823 45.78 37.36 9.04 8.57 320.24 77.00
1838824 45.79 37.29 9.05 8.57 319.67 77.00
1806636 22.88 18.46 9.04 8.60 158.73 77.00
1778119 22.86 18.51 9.04 8.55 158.29 77.00
1838821 321.04 78.00
(Control) 45.86 37.57 8.99 8.55
Pmp degradation after this test [%]<5%..................... 1838823: -0.58% 1806636: -0.44% P
1838824: -0.68% 1778119: -0.48%

Supplementary information: N/A
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(10.3 Insulation test after thermal cycling 50 test) P
Test Date [MM/DD/YYYY] ..oooieviiiieie : 11/26/2018 —
Test Voltage applied [V] ..o : 1500/4000, 1000/3000 —
Sample # Measured Required Dielectric breakdown Result

GQ MQ Yes (description) No —

1838823 376 20.62 - No P

1838824 3.67 20.62 - No P

1806636 4.16 40.81 - No P

1778119 3.87 40.81 - No P
Supplementary information: Size of module : For samples 1838823, 1838824: 1.94 [m?]

For samples 1806636, 1778119: 0.98 [m?]
10.12C TABLE: Humidity freeze 10 test P
Test Date [MM/DD/YYYY] start/end ............. : 11/26/2018 to 12/08/2018 —
Total cycles (10) .o 10 —
Sample # Open circuits (yes/no) —
1838823 No =
1838824 No P
1806636 No =
1778119 No o p

Supplementary information: NA
(10.1 Visual inspection after humidity freeze 10 test) P
Test Date [MM/DD/YYYY] oo 12/08/2018 —
Sample # | Nature and position of initial findings — comments or at_tac.h ph-oto_s —

1838823 No visual defects P
1838824 No visual defects P
1806636 No visual defects P
1778119 No visual defects P

Supplementary information: N/A

(10.2 Maximum power determination after humidity freeze 10 test) . P

Test Date [MM/DD/YYYY] oo 12/08/2018 —
Module temperature [°Cl.......cccooeiiiiveiienne, : 25 —
Irradiance [W/M?2) ..o 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
1838823 45.74 37.31 9.03 8.54 318.74 77.00
1838824 45.71 37.18 9.02 8.53 316.95 ——#L,.00
1806636 92 94 18.36 9.07 8.58 157.48/S5—76.09,
~
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1778119 22.84 18.47 9.06 8.49 156.84 76.00
1838821
(Control) 45.86 37.58 8.99 8.54 321.10 78.00

Pmp degradation after this test [%] 5% .........c.ccooeve. . 11838823:-0.47% |1806636: -0.78% P

1838824: -0.85% (1778119: -0.91%

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] ..o, : 12/08/2018 —
Test Voltage applied [V] ..o, X 1000/3000 —
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
1838823 2.47 20.62 - No P
1838824 2.16 20.62 - No P
1806636 2.15 40.81 - No P
1778119 2.13 40.81 - No P

Supplementary information: For samples 1838823, 1838824: 1.94 [m?]
For samples 1806636, 1778119: 0.98 [m?]

10.14 C1 | TABLE: Robhustness of terminations test P
Test Date [MM/DD/YYYY] start/end .. : 12/10/2018 —
Types of terminations X Type A: wire of flying lead _

[Type B: tags, threaded stubs, screws, etc.
[JType C: connector

Applied force in all directions [N] ....... © 125 _
Sample # Open circuits (yes/no) —
1838823 No
1806636 No
Supplementary information: N/A
{10.1 Visual inspection after robustness of terminations test) P
Test Date [MM/DD/YYYY] .coovivieievieeel | 12/10/2018 —_—
Sample # |Nature and position of initial findings — comments or attach photos —
1838823 No Visual defects
1806636 No Visual defects P

Supplementary information: N/A

(10.2 Maximum power determination after robustness of terminations test)

Test Date [MM/DD/YYYY] ... 12/10/2018
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Module temperature [°Cl........cccooiiivinen. : 25 —
frradiance [W/M?2) ... : 1000 —

Sampie # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
1838823 45.79 37.12 9.03 8.56 317.82 77.00
1806636 22.91 18.34 9.06 8.53 156.44 75.00
1838821
(Control) 45.86 37.57 8.99 8.55 321.04 78.00
Pmp degradation after this test [%] £ 5% ....cccovvecvcinnenne : 1 1838823: -0.28%, 1806636: -0.66% P
Supplement;ry information: N/A
(10.3 Insulation test after robustness of terminations test) —
Test Date [MM/DD/YYYY] oo X 12/10/2018 —
Test Voltage applied [V] ..o, : 1500/4000 (for sample 1838823) e
1000/3000( for sample 1836636)
Sample # Measured Required Dielectric breakdown —
GQ MQ Yes (description) No —

1838823 1.12 20.62 - No

1806636 1.78 40.81 - No
Supplementary information: Size of module : 1838823: 1.94 [m?], 1806636: 0.98[m?]

1011 D TABLE: Thermal cycling 200 test P
Test Date [MM/DD/YYYY] start/end ..............  [10/23/2018 to 12/07/2018 —
Total cycles (200) ...ooooiviiiiiiii 11200 —
Applied current [A] ... 118.75 - —
Sample # Open circuits (yes/no) —

1838827 No '

1838828 No
Supplementary information: NA
(10.1 Visual inspection after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] ol 12/07/2018 —
Sample # |Nature and position of initial findings — comments or attach photos —

1838827 No Visual defects

1838828 No Visual defects
Supplementary information: N/A
(10.2 Maximum power determination after thermal cycling 200 test) p
Test Date [MM/DDYYYY] oo 12/07/2018 @A—E AN —
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Module temperature [°Cl......cccooiieeieie : 25 —
Irradiance [W/m?2) ..o 1000 —

Sample # Voc [V] Vmp [V] isc [A] Imp [A] Pmp [W] FF [%]
1838827 45.75 37.26 9.01 8.51 316.95 77.00
1838828 45.73 37.36 8.95 8.47 316.42 77.00
185802 45.87 37.58 8.99 8.55 321.09 78.00
(control)
Pmp degradation after this test [%] <5%...........c........ . [1838827: -1.69% | 1838828: -1.71% P
Supplementary information: N/A
(10.3 Insulation test after thermal cycling 200 test) P
Test Date [MM/DD/YYYY] oo ; 12/08/2018 —
Test Voltage applied [V].......ccooevieinn : 1500/4000 —
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —
1838827 1.78 20.62 - No
1838828 1.67 20.62 - No
Supplementary information: Size of module:1.94 [m?]
10.13 E TABLE: Damp heat 1000 test P
Test Date [MM/DD/YYYY)] start/end 10/16/2018 to 12/03/2018 —
Total hours (1000) ..........c.ocoooii 11000 —
Sample # Open circuits (yes/no) —
1838825 No P
1838826 No P
1836639 No P
1836637 No P
Supplementary information: N/A
(10.1 Visual inspection after damp heat 1000 test) —
Test Date [MM/DD/YYYY] oo 12/03/2018 —
Sample # | Nature and position of initial findings — comments or attach photos —
1806621 No Visual defects P
1806622 No Visual defects P
1806641 No Visual defects P
Supplementary information: N/A < Vé\
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(10.3 insulation test after damp heat 1000 test) P
Test Date [MM/DD/YYYY] oo : 12/03/2018 —
Test Voltage applied [V] ..o X 1500/4000 (for sample 1838825 to 1838826), —

1000/3000( for sample 1836639 to 1836637)
Sample # Measured Required Dielectric breakdown Result
GQ MQ Yes (description) No —

1838825 217 20.62 - No P
1838826 2.54 20.62 - No p
1836639 313 40.81 - No P
1836637 3.18 40.81 - No P

Supplementary information: Size of module : For sample 1838825, 1838826: 1.94 [m?]

For sample 1836639, 1836637. 0.98[m?|
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(10.15 Wet leakage current test after damp heat 1000 test) P
Test Date [MM/DD/YYYY] oo : 112/03/2018 —
Test Voltage applied [V]...... ... : 11500/4000 (for sample 1838825 to 1838826), —

1000/3000( for sample 1836639 to 1836637)

Solution resistivity [Q cm)......... <3,500 Qcmat22+3°C | 1856 —
Surface tension [Nm=2) ... < 0.03 Nm2at22 + 3°C — —
Solution temperature [°C] ..o, 24.2 —
Sample # |Measured [GQ] Limit [MQ] Result
1838825 1.67 20.62 P
1838826 1.78 20.62 P
1836639 2.17 40.81 P
1836637 2.13 40.81 P

Supplementary information: For sample 1838825, 1838826: 1.94 [m?]
For sample 1836639,1836637: 0.98[m?]

(10.2 Maximum power determination after damp heat 1000 test) P

Test Date [MM/DD/YYYY] .o 12/03/2018 —

Module temperature [°C]........ccoooiiiiii 25 —

Irradiance [W/Mm?) ..o 1000 —

Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
1838825 4574 37.26 9.03 8.55 318.68 77.00
1838826 45.78 37.27 9.04 8.56 319.09 77.00
1836639 22.94 18.53 8.98 8.52 157.90 77.00
1836637 22.94 18.51 9.00 8.53 157.90 76.00
:g(‘:’iﬁz; 45.87 37.56 8.98 8.55 321.01 78.00

Pmp degradation after this test [%] < 5% ........................ 1838825: -1.18% | 1836639: -1.34% |P

1838826: -1.14% | 1836637: -1.35%

Supplementary information: N/A
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10.16 E1 TABLE: Mechanical load test P
Sample#........: 1838825, 1836639, 1778120 -

12/04/2018 (1838825), -
Test Date [MM/DD/YYYY].................. 12/05/2018(1836639,1778120)
Mounting method ........................0 As per manual As per manual —
Load appliedto.......................... front side back side —
Mechanical load [Pa] ..........................  [2400 2400 —
12:00 to 13:00 13:10 to 14:10 —
. , (1838825, 1836639) (1838825,1836639)
First cycle time (start/end) :
Y ( ) 12:10 t0 13:10 13:20 to 14:20
(1778120) (1778120)
Intermittent open-circuit (yes/no) : No No P
Mechanical load [Pa] : 2400 2400 —
14:20 t0 15:20 15:30 to 16:30 —
Second cycle time (startiend) (1838825, 1836639) (1838825,1836639)
14:30 to 15:30 15:40 to 16:40
(1778120) (1778120)
Intermittent open-circuit (yes/no) No No P
Mechanical load [Pa] : 5400 2400 —
16:40t0 17:40 17:50 to 18:50 -
(1838825, 1836639) (1838825, 1836639)
Third cycle time (start/end) : 16:50 to 17:50 18:00 to 19:00
(1778120) (1778120)
Intermittent open-circuit (yes/no) No No P

Supplementary information: Such as Maximum bending at module center.

(10.1 Visual inspection after mechanical load test) P
Test Date [MM/DD/YYYY]. ..ot 12/04/2018 (1838825), —
12/05/2018(1836639,1778120)
Sample # Nature and position of initial findings — comments or attach photos —
1838825 No visual defects
1836639 No visual defects
1778120 No visual defects

Supplementary information: N/A
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(10.2 Maximum power determination after mechanical load test) P
Test Date [MM/DD/YYYY]............... 12/04/2018 (1838825), —
12/05/2018(1836639,1778120)

Module temperature [°C...............: 25 —_

frradiance [W/m?).. ... 1000 —

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

1838825 45.85 37.32 9.03 8.51 317.46 77.00

1836639 22.94 18.49 8.98 847 156.61 76.00

1778120 22.88 19.01 3.58 3.35 63.72 78.00

:gjfﬁi; 4586  [3752  |8.99 8.56 321.11 78.00

{1 gj:ﬁzﬂ) 4586  |37.50 |8.99 8.54 321.13 78.00

Pmp degradation after this test[%] < 5% ....ccccoeveeiinnn. 1838825: -0.38%,1836639: -0.81 % |P

1778120: -1.04%

Supplementary information: N/A

(10.3 Insulation test after mechanical load test) P

Test Date [MM/DD/YYYY] ...ooovviiiiieines . | 12/05/2018 —

Test Voltage applied [V] ... : | 1500/4000, 1000/3000,600/2200 —

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

1838825 1.01 20.62 - No P

1836639 1.15 40.81 - No P

1778120 2.18 93.02 - No P

Supplementary information: Size of module: 1838825: 1.94[m?] , 1836639: 0.98[m?], 1778120: 0.43[m?|

10.17 E2 TABLE: Hail impact test P

Test Date [MM/DD/YYYY) .o 12/10/2018 —

Ice ball size [MM] ... 25 —

Ice ball weight [g] ... 752 —

Ice ball velocity [m/s]..........ccccoo 23 —

Number of impact locations ......................... : "1 1 . —

Sample # Open circuits (yes/no) e

1838826 No

1836637 No

Supplementary information: N/A

(10.1 Visual inspection after hail impact test) AT P

Test Date [MM/DDIYYYY] oo 12/10/2018 %%”)
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Sample # Nature and position of initial findings — comments or attach photos —
1838826 No Visual defects
1836637 No Visual defects
Supplementary information: NA
(10.2 Maximum power determination after hail impact test) P
Test Date [MM/DD/YYYY] oo 12/10/2018 —
Module temperature [°Cl. ..o 25 —
Irradiance (W/M?2) ... 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
1838826 45.85 37.30 9.04 8.53 318.02 77.00
1836637 22.92 18.41 9.03 8.55 157.53 76.00
;gg’ggia 45.86 37.44 8.98 8.57 321.01 78.00
Pmp degradation after this test [%] £ 5% ... . 11838826: -0.33%, 1836637: -0.23% P
Supplementary information: N/A
(10.3 Insulation test after hail impact test) P
Test Date [MM/DD/YYYY] .o : 12/10/2018 —
Test Voltage applied [V] ..o, : 1500/4000, 1000/3000 —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No —
1838826 997 20.62 - No
1836637 897 40.81 - No

Supplementary information: Size of module : 1838826: 1.94[m?], 1836637: 0.98[m?]
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10.2 F TABLE: Maximum power determination (Final) P
Test Date [MM/DD/YYYY]...oooovvovr 10/12/2018 to 12/13/2018 — |
Module temperature [°C] .......................... |25 —
Irradiance [W/M?2) ..o 1000 -
Sample # | Voc [V] Vmp [V] Isc [A] imp [A] FF[%] | Pmp[W] Degr{i/d]ation Limit [%]
b
1838821 | 4587 37.59 9.03 8.54 78.00 | 321.16 - -
1838822 | 4577 37.33 8.94 8.48 77.00 | 316.60 0.20 8
1838823 | 4579 37.12 9.03 8.56 77.00 | 317.82 -1.40 8
1838824 | 4574 37.18 9.02 853 | 77.00 | 316.95 -1.68 8
1838825 | 45.85 37.32 9.03 8.51 77.00 | 317.46 -1.56 8
1838826 | 4585 37.30 9.04 8.53 77.00 | 318.02 -1.47 8
1838827 | 4575 37.26 9.01 8.51 77.00 | 316.95 -1.69 8
1838828 | 4573 37.36 8.95 8.47 77.00 | 316.42 -1.71 8

Supplementary information: N/A
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1015 F TABLE: Wet leakage current test (Final) P
Test Date [MM/DD/YYYY] ..o, i 12/19/2018 -
Test Voltage applied [V] ..., : 1500 —
Solution resistivity [Qcm) ..ol [ <3,500 Q em at 22 + 3°C 2067 —
Surface tension [NmM™2)..........ooooooiivie S [<0.03Nm2at22+3°C - —
Solution temperature [°C] ..........ccooc.oo o, C 1241 —

Sample # Measured [GQ] Limit [MQ] Result

1806618 1.29 20.62 P

1806619 1.06 20.62 P

1806620 1.08 20.62 P

1806621 1.01 20.62 P

1806622 1.02 20.62 P

1806623 1.04 20.62 P

1806624 1.07 20.62 P
Supplementary information: Size of module:1.94 [m?] AP

<0
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List of Annexes

Annex 1. List of measurement equipment
Annex 2: Spectrum of the lamp used for the UV pre-screening test (Optional)
Annex 3: Statement of the estimated uncertainty of the test results

Annex 4: Enclosures
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Annex 1: List of measurement equipment

FLASH SOLAR SIMULATOR

Description Identificat Application
ion #
Datalogger 70817 | Preconditioning
CONTINOUS SIMULATOR 71790 | Preconditioning
PYRANOMETER (PV LAB) - 69889 | Preconditioning
FLASH SOLAR SIMULATOR 70472 |Initial PIV Measurement
REFERENCE MODULE (PV LAB) 170515 | Initial PIV Measurement
Datalogger, RH & Temperature 65675 | Initial PIV Measurement
Datalogger, RH & Temperature 70683 [ Initial PIV Measurement
Measuring Tool, Ruler or Tape Measure 158581 | Initial PIV Measurement
Apparatus, Insulation Resistance Test 68600 | Insulation Test
Datalogger, RH & Temperature 68612 | Insulation Test
Apparatus, Insulation Resistance Test 68600 | Wet Leakage Current Test
Datalogger, RH & Temperature 68612 | Wet Leakage Current Test
Chamber, Climatic, Temp and RH 70575| Damp Heat Test
Chamber, Climatic, Temp and RH 169223 | Damp Heat Test
Chamber, Climatic, Temp and RH 72836 | Thermal Cycling Test-200
Datalogger 68859 [ Thermal Cycling Test-200
Power Supply, DC 70584 | Thermal Cycling Test-200
Power Supply, DC 72838 | Thermal Cycling Test-200
Shunt, Current or Voltage 76424 | Thermal Cycling Test-200
Shunt, Current or Voltage 76545 | Thermal Cycling Test-200
Shunt, Current or Voltage 76350 | Thermal Cycling Test-200
FLASH SOLAR SIMULATOR 70472 | Post Test after TC-200
REFERENCE MODULE (PV LAB) 170515 | Post Test after TC-200
Datalogger, RH & Temperature 70683 | Post Test after TC-200
Measuring Tool, Ruler or Tape Measure 158581 | Post Test after TC-200
Apparatus, Dielectric Strength Test - 68598 | Post Test after TC-200
Datalogger, RH & Temperature 65675 | Post Test after TC-200
Apparatus, Insulation Resistance Test 68600 | Post Test after TC-200
Datalogger, RH & Temperature 68612 | Post Test after TC-200
FLASH SOLAR SIMULATOR 70472 | Post Test after Damp heat
REFERENCE MODULE (PV LAB) 170515 | Post Test after Damp heat
Datalogger, RH & Temperature 65675 | Post Test after Damp heat
Datalogger, RH & Temperature 70683 | Post Test after Damp heat
Measuring Tool, Ruler or Tape Measure 158581 | Post Test after Damp heat
Apparatus, Dielectric Strength Test 68598 | Post Test after Damp heat
Apparatus, Insulation Resistance Test 68600 | Post Test after Damp heat
Datalogger, RH & Temperature 68612 | Post Test after Damp heat
MECHANICAL LOADING FIXTURE 78238 | Mechanical loading
Datalogger, RH & Temperature 65675 | Mechanical loading
Weighing Device, Scale or Balance, Analog or Digital 49060 | Mechanical loading
Power Supply, DC 70589 | Mechanical loading
70472
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REFERENCE MODULE (PV LAB) 170515 | Post Test after Mechanical Load test
65675 | Post Test after Mechanical Load test

Datalogger, RH & Temperature 70683 | Post Test after Mechanical Load test
Measuring Tool, Ruler or Tape Measure 158581 | Post Test after Mechanical Load test
Apparatus, Insulation Resistance Test 68600 | Post Test after Mechanical Load test
Datalogger, RH & Temperature 68612 | Post Test after Mechanical Load test
Apparatus, Impact, Drop 70574 [Hail Imapct Test
Power Supply, DC 70250 | Hail Imapct Test
FLASH SOLAR SIMULATOR 70472 | Post test after hail test
REFERENCE MODULE (PV LAB) 170515 | Post test after hail test
Datalogger, RH & Temperature 65675 | Post test after hail test
Datalogger, RH & Temperature 70683 | Post test after hail test
Measuring Tool, Ruler or Tape Measure 158581 | Post test after hail test
UV Lamp 79599 | UV Preconditioning Test
Chamber, Conditioning, UV 171611 | UV Preconditioning Test
Datalogger 80536 | UV Preconditioning Test
FLASH SOLAR SIMULATOR 70472 | Post UV PIV
REFERENCE MODULE {PV LAB) 170515 | Post UV PIV
Apparatus, Insulation Resistance Test 68600 | Post UV Insulation Test
Datalogger, RH & Temperature 68612 | Post UV Insulation Test
Chamber, Climatic, Temp and RH 169217 | Thermal Cycling 50
Datalogger, Temperature 84828 | Thermal Cycling 50
FLASH SOLAR SIMULATOR 70472 | Post TC-50 PIV
REFERENCE MODULE (PV LAB) 170515 | Post TC-50 PIV
Apparatus, Insulation Resistance Test 68600 | Post TC-50 Insulation Test
Datalogger, RH & Temperature 68612 | Post TC-50 Insulation Test
Chamber, Climatic, Temp and RH 71113 | HF-10 Cycling
Datalogger 71520|HF-10 Cycling
FLASH SOLAR SIMULATOR 70472 | Post HF-10 PIV
REFERENCE MQODULE (PV LAB) 170515 |Post HF-10 PIV
Force Gauge, Digital 88737 | ROBUSTNESS OF TERMINATIONS TEST
Weight 156992 | ROBUSTNESS OF TERMINATIONS TEST
Weight 156993 | ROBUSTNESS OF TERMINATIONS TEST
Measuring Tool, Micrometer or Caliper, Digital or Analog 65884 | ROBUSTNESS OF TERMINATIONS TEST
Post Tests after robustness of
FLASH SOLAR SIMULATOR - 70472 |terminations
Post Tests after robustness of
REFERENCE MODULE (PV LAB) 170515 | terminations
Post Tests after robustness of
Apparatus, Insulation Resistance Test 68600 | terminations
Post Tests after robustness of
Datalogger, RH & Temperature 68612 | terminations
FLASH SOLAR SIMULATOR 70472 | Measurement of Temp. Coefficient Test
REFERENCE MODULE (PV LAB) 170515 | Measurement of Temp. Coefficient Test
Datalogger, RH & Temperature 65675 | Measurement of Temp. Coefficient Test
Thermometer, Infrared 148434
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Chamber, Climatic, Temp

70192

Measurement of Temp. Coefficient Test

Measuring Tool, Ruler or Tape Measure

158581

MEASUREMENT OF NOCT

' WEATHER STATION

71858

MEASUREMENT OF NOCT

Gauge, Inclinometer, Digital or Analog

69891

MEASUREMENT OF NOCT

Datalogger

70334

MEASUREMENT OF NOCT

Measuring Tool, Micrometer or Caliper, Digital or Analog 69881 | MEASUREMENT OF NOCT
FLASH SOLAR SIMULATOR 70472 | Performance @ STC & NOCT
REFERENCE MODULE (PV LAB) 170515 | Performance @ STC & NOCT
Datalogger, RH & Temperature 65675 | Performance @ STC & NOCT
Datalogger, RH & Temperature 70683 | Performance @ STC & NOCT
Measuring Tool, Ruler or Tape Measure 158581 | Performance @ STC & NOCT
Chamber, Climatic, Temp 70192 | Performance @ STC & NOCT
FLASH SOLAR SIMULATOR 70472 |Performance @ Low irrandiance
REFERENCE MODULE (PV LAB) 170515 | Performance @ Low lrrandiance
Datalogger, RH & Temperature 70683 | Performance @ Low Irrandiance
Datalogger 70334 | Outdoor Exposure Test
Component, Resistor 68247 | Outdoor Exposure Test
Datalogger 70334 | Outdoor Exposure Test
Component, Resistor 68247 | Outdoor Exposure Test
FLASH SOLAR SIMULATOR 70472 | PIV @ Post Outdoor
REFERENCE MODULE (PV LAB) 170515|PIV @ Post Qutdoor
Datalogger, RH & Temperature 65675 |PIV @ Post Outdoor
Chamber, Climatic, Temp 70192 | Bypass Diode Thermal Test
Datalogger, RH & Temperature 65675 | Bypass Diode Thermal Test
Power Supply, DC 70589 | Bypass Diode Thermal Test
FLASH SOLAR SIMULATOR 70472 | Post PIV after bypass diode
REFERENCE MODULE (PV LAB) 170515 Post PIV after bypass diode
Datalogger, RH & Temperature 65675 | Post PIV after bypass diode
Datalogger, RH & Temperature 70683 | Post PIV after bypass diode
Measuring Tool, Ruler or Tape Measure 158581 | Post PIV after bypass diode
Chamber, Climatic, Temp 70192 | Bypass Diode Thermal Test
Datalogger, RH & Temperature 65675 | Bypass Diode Thermal Test
Power Supply, DC 70589 | Bypass Diode Thermal Test
FLASH SOLAR SIMULATOR 70472 | Post PIV after bypass diode
REFERENCE MODULE (PV LAB) 170515 | Post PIV after bypass diode
Datalogger, RH & Temperature 65675 | Post PIV after bypass diode
Datalogger, RH & Temperature 70683 | Post PIV after bypass diode
Measuring Tool, Ruler or Tape Measure 158581 | Post PIV after bypass diode
Datalogger 70817 | Hotspot Test

CONTINOUS SIMULATOR 71790 | Hotspot Test

Timer, Digital or Analog 69762 | Hotspot Test

Datalogger, RH & Temperature 65675 | Hotspot Test
PYRANOMETER (PV LAB) 69889 | Hotspot Test

FLASH SOLAR SIMULATOR 70472 | Post PIV after hotspot
REFERENCE MODULE (PV LAB) 170515
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Datalogger, RH & Temperature 65675 | Post PIV after hotspot
Datalogger, RH & Temperature 70683 | Post PiV after hotspot
Measuring Tool, Ruler or Tape Measure 158581 | Post PIV after hotspot
Chamber, Climatic, Temp 70192 | Bypass Diode Test

Datalogger, RH & Temperature 65675 | Bypass Diode Test

Power Supply, DC 70589 | Bypass Diode Test

Apparatus, Dielectric Strength Test 68598 | Post test after bypass diode test
Datalogger, RH & Temperature 65675 | Post test after bypass diode test
Apparatus, Insulation Resistance Test 68600 | Post test after bypass diode test
Datalogger, RH & Temperature 68612 | Post test after bypass diode test
Apparatus, Dielectric Strength Test 68598 | Final measurements
Datalogger, RH & Temperature 65675 | Final measurements

Apparatus, Insulation Resistance Test 68600 | Final measurements
Datalogger, RH & Temperature 68612 | Final measurements

Probe, Mechanical, Not Otherwise Specified 67371 | Final measurements

Annex 2: Spectrum of the lamp used for the UV pre-screening test (Optional)

N/A
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Annex 3: Statement of the estimated uncertainty of the test results
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Annex 4: Enclosures

Type Supplement ID Description
Figure 1-01 Front view of model, 72 cells
Figtre 1-02 Rear view of model, 72 cells
Figure 1-03 Complete view of Junction Box, Manufactured by Zhejiang
Chuangyuan Photovoltaic Technology Co., Ltd. Type PV-
CY802-D
Figure 1-04 Open View of Junction Box, Manufactured by Zhejiang
Chuangyuan Photovoltaic Technology Co., Ltd. Type PV-
CY802-D
Figure 1-05 Overall view of PV connector Make: Zhejiang Chuangyuan
Photovoaltaic Technology Co., Ltd
Type PV-CY30L Connectors
lustration 2-01 Module overall diagram for 72 cell family
llustration 202 Frame cross sectional and Corner key diagram for 72 cell
family
Illustration 2-03 Cell data sheet: Polycrystalline solar cell, manufactured by
Sichuan Yingfa Solar Energy Technology Co., Ltd
Ilustration 2-04 Diode, manufactured by Yangzhou Yangjie Electronic
Technology Co., Ltd , Type 30SQ045
Certificate 3-01 Junction Box Test Reports/ Certificates
Certificate 3.02 Used Cables Test Reports/Certificates
Certificate 3-03 Used Connector Test Reports/Certificates
Certificate 3.04 Partial Discharge test and flame spread index certificate for
backsheet
Certificate 3-05 Potting material test certificate, Type " HT906Z", manufactured
by Shanghai Huitian New Material Co. Ltd —
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Figure 1-02

TRF No. IS 14286_V1.0




Page 61 of 77
Report No. 4788560221-BIS-S1
ULR No : TC616818000000231F

1514286:2010

Clause Requirement + Test Result - Remark Verdict

Figure 1-03
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Figure 1-04

|
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Note: All Figure Date format (mm/dd/yyyy)
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Figure 1-05
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lllustration 2-02
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IHustration 2-03
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Illustration 2-04

305Q045

——
B

Schottky Diodes

Features

« High Tequency opeeation

» Low Torvard vallage drop

» High purlly, high tempershure epoxy encapsulafion for
snhanced mechanicd sength and moishure resisiancs

» Guznd ring for enhanced rugpedness and long ferm el ability

» Souder dip 275 *C max. 7s, per JESD 22-B108

Typicat Applications
Typical appinalions @ Tt svatching power supplies, comverters,
frezvieeling dodes, and rverse hattery proteciion

Mechanical Data
» Package R8
Welding compound meets UL 84 V-0 farmahilty
» Tesminals: Tin plated Jeads, solderable per J-5TD-
682 and JESD2-BIRZ
» Polarity: Color band denotes cathode end

mMaximum Ratings {T5=25C Unless ctherwise specified}
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Disser Priffdoht bnie@u sk-:; Qrwfdn 0.4, Priffmustor upd ﬂad‘a@m Genehmigimg der Py
sunzugewsise verdelialiigl warden. Dleser Bedchi bersehtigh nicht xus Venwensdung srmes Prif
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Certificate 3-04
Aucdticts A TUVRheinltand®
Praferichie: \ Auftrags-Nr.: , Seite 1 von 3
Test Raport o 19616627 001 Ordr No- 1803272369 Foge 1 of 2
Kunden-Referenz-He:  onns Aufiragsdatum: 20171116 -
Chent Referance Mo Dreer datg!
Auftragpeber Roravwsys India Pet Ltd,
Cligwt Piof bo, 21.22,23, Bommasandra Jigani Link Road, edustrial Area, Anekel Taluk
Sangaione-580105, Inda
Prifgegenstand: L
Tt o Rexsshietd
Begeichnung / Typ-Hr.:
idanlification ! Types No.: PRESERY A-2750N
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_A_ TOVRRheinland™
Page 2¢f3 Repart No. 18818627 GO1
o o 1EC 60112:2003+A12009 -
 Clase ] Rec‘w&nm + Tost - | Result - Remak E Veroet

1EC 60112 - Trackmg test

Clause ﬂmiremem— tegt Result - Remerk | Verdinl |
g ‘Determination of erosion P
Eraglge depllis BETTE S Il 2=S|
11 | Derterminabion of comparalive trackiny index { TTH = |
.12 | Datermanation of the 100 drop point - w___.___~____4£?§_,,.‘,j
Using the basic procedure tescrbes in EBCHEG11Z
cinuse 8, sel the woltage ol 9 selevted fevel and make
he tost undil at lesat 252 elspsed after the one NiA
hursdarasth drop has falen of until previcus failue
{313 | Determinaton of the 56 drop po E— —— B
i E; wiezence from tha moampda&a rspemwatesz G s
procadurs at nry sppropirats test volags | using a new
shadspecimen and determine wheather the specmen | See tabla 4 P
withistands e test for twe pecod up 1o ot Jeast 252
after the S0t drop bay fallen
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memarkt
T, Soadion A Ammoraim chioride

Test Results:

2. Tesl samp.at ars condilionsd for 24hes at 230 £ 8K wilth (50 1 101%RH
4.8 senpiez ore slacked fo achieve fhickness » Imm during tesiing
4, Tested on ts ce side of the backsbant samplas

AL GO0V, all 5 ssmples are wihstond the 50drops of solution A, withedt Rarming o tracking.

“Erd Ropori®

1S14286:2010
Clause Requirement + Test Result - Remark Verdict
A TOVRRaintand®
Pagad af 3 Roporl Ka, 19616827 00%
- IEC ST 12:2002 AT 2008
Clause  Requivement + Test Resull - Remark | Verdict |
- ; )
Table 1
B —
. taerial , Erosion |
Pat Mataral thickress | Gotour | TSt | VORIG® | Caep | mest
o _ | fmen) i T
Sackabesl | PRESERV A- ZTOWN | >Imm White | Sdwps | 80DV G805 P
Becksheel | PRESERVA-21SAN | >3mm | Whte | SScrops | 800v [cm P
| Backshest | PRESERVA-Z16WN | >tmm | Widie | sodops | eV | om | P
, Backshont fﬁaﬁssavmnmw >amm | Whis | S0drps | BODV 043 P
{ Backsheet | PREGERVA<275WN | >3mm | Whis | S0cps | GOV | 005 | P
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Zorgang
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Certificate 3-05
PG Bl CRETE OB - Plrghing - e
QNS RIREL TORY R
QMFEZ2.E233611

Plastics - Component

Forenhanad ssaren fonctisnaley, abaon walk L's 25 Frmly 2fDetataces

Clicde pr a orivd st Jas goator fer oyl s nFymaiza. ’

“ous Setiore

Phastics - Companant

SHANGHAL RUITLAN NEW MATERIAL CO.LTD 28511

[T T+ls
Hin. # |0 R L ¥ |
The | Flame | w | A | Blee Moch T|o
Material Dsg Gotr | mm | oms | L[ mg | st 2|5
Epuxy Polting Compound (EF - Fotong), fun % ﬂwu Bq\_rld Cockip
ez1z [= [38 [vo [« {-Js6 Joe daa [ T 1

Epoxy Potting Compound (EF ~ Potting), furaished a% two Jauls canponcnts,

sao3a/62008 s foe Jee 0 [ Jse [or s [- |- [-
Silcane "Hum‘i‘-npsrat;: -‘;‘;kanimng" { RV}, furnished o Paste.
40861 ND 3K |06 =B a |+ hwee |ies [sas . |a
a¢ HE 3 P 113 pRe 8
Sificuns “Rawm Fempersturs Valzanizing” {RIV}, furnisbed oa puste,
sos1 S T 3 e Jiee Jies [es [ -
3 |B 3 {e |ws 1w |:as
918 T 2.3 #B |4 2 % 1% 45 d - 3
3 48 Iz Je [wr [1eg few
9651 NEBR O [D4 B 4 |3 |ws |ies 208 <]
ALl 5 | la W |1es | 105
[ ELI = |s fror [ies [ies
HTS062 aLKT |35 |we t |¢ 95 |- |- |%
Siticon “Roem Verrperiture Volcagizing {RTY), furnshed 3 two Fguid companents.
n206VAE e e |va £ e |we Jres |was |- - s
5295w 2, 45 |ves < e lios Jass | saw - |
65 |t 5o |e |1@r |15 | 138
W 3¢ Vs @ £ 1% %1 315
wT 26 |va I+ |t [me |1es |95
5259W-5 woas 36 |ve | |8 |ws izs |ues - e
B | e |ven e e fies o
| 13.4 L] H & 2 1Ge 10s i i35
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