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SUMMARY OF TEST REPORT No. 4788560221-BIS-S3 DATED(mm/dd/yyyy): 12/27/2018
ULR No: TC616818000000233F

(Number of pages in test report: Page no.1 to 43

TEST FORMAT AS PER IS/IEC 61730-2:2004 (First Edition) +A1:2011

Name of manufacturer:

Icon Solar- En Power Technologies Private Limited

Product:

Photovoltaic (PV) Modules

Model:

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, ISEN80, ISEN75, ISEN60, ISEN50,
ISEN40, ISEN20, ISEN10(36 cell series)

ISENS5, ISEN3 (18 cell series)

Model differences provided
(if applicable): Yes/No

YES

Model differences verified as per MNRE
Guidelines for series formulation: Yes/No

YES
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6. Test Results:

SL. NO. TEST REQUIREMENTS CLAUSE VERDICT
1 MST 01 - Visual inspection 10.1 P
2 MST 11 — Accessibility test 10.2 P
3 MST 12 - Cut susceptibility test 10.3 P
4 MST 13 — Ground continuity test 10.4 P
5 MST 14 - Impulse voltage test 10.5 P
6 MST 16 - Dielectric withstand test 10.6 P
7 MST 21 — Temperature test 10.7 p
8 MST 23 - Fire test 10.8 P
9 MST 26 — Reverse current overload Test 10.9 P
10 MST 32 — Module breakage test 10.10 P
11 MST 17 — Wet leakage current test i MST 17 P
12 MST 22 - Hot-spot test MST 22 P
13 MST 34 — Mechanical load test MST 34 P
14 MST 51a — Thermal cycling test (TC200) MST 51a P
15 MST 51b — Thermal cycling test (TCS0) : MST 51b P
16 MST 52 — Humidity freeze test : MST 52 . P
17 MST 53 — Damp heat test : MST 53 p
18 MST 54 — UV preconditioning test : MST 54 =
_ Component tests _ _
19 Partial discharge test MST 15 N/A
20 Conduit bending test MST 33 N/A
21 Terminal box knockout test MST 44 N/A
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General Information:

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

CONCLUSION:

1. Sample meets all relevant requirements of IS/IEC 61730-2:2004 (First Edition) +A1:2011.

I, hereby, undertake that the verdict stated in the test reports for all the tests matches with the test resuits.
The sample meets all relevant requ1rements of ISIIEC 61730-2: 2004 (Flrst Ed|t|on) +A1 201 1/dees—net

// // /\, B I,/j‘\
,ZU (;f' /\\_

O
Date(mm/dd/yyyy): 12/27/2018 (Signature of Au rlzed personl W( l&f )\, (’: J
7N S/

ilores”



Test Report issued under the responsibility of:

TEST REPORT
IEC 1S/61730-2
PV Module Safety Qualification

Part 2: Requirements for testing

Report Number. ..................ccc.c.........t. - 4788560221-BIS-S3
ULRNO...ccoiiiiieee e, :  TC616818000000233F
Date of issue............... (mm/ddlyyyy): 12/27/2018

Total number of pages.........cceceeeueee 43

Name of Testing Laboratory

preparing the Report.................... UL India Pvt Ltd
Laboratory Building,
Kalyani Platina Campus, Survey. No. 129/4, EPIP Zone, Phase I,
Whitefield, IN-560066, Bangalore, India

Applicant's name ..........cccoceeeeeenee, : lcon Solar- En Power Technologies Private Limited

AdAress........oocvevveeveervrerrecrennsnnnent. 519-320, Offizo, 3rd floor, Magneto Mall, G.E. Road.,
Raipur(C.G)-492001.

Test specification:

Standard ..ol IS/IEC 61730-2:2004 (First Edition) +A1:2011

Test procedure............ccocvveiveeennenn.. » IS/NEC 61730-2:2004 (First Edition) +A1:2011

Non-standard test method .................  N/A

Test Report Form No. ...........ccccce.eees . TRF No.IS/IEC61730-2_V1.0

Test Report Form(s) Originator ........ : BIS

Master TRF ..........cccoeevvvvevvevcvvenneee.. - Dated 27.06.2018

General disclaimer:

The test results presented in this report relate only to the object tested.
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Test item description.........c...ccoveenenl
Trade Mark........ccooeeeeeeeeceerrecieeenen

Ratings......cocoveciieeee el

Photovoltaic (PV) Module(s)

Sevicon

Harvmsting ihe Sun

Icon Solar- En Power Technologies Private Limited
319-320, Offizo, 3rd floor, , Magneto Mall, G.E. Road.,
Raipur(C.G)-492001.

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

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

ISEN300N, ISEN295, ISEN290, ISEN285, ISEN280

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

ISEN250N, ISEN245, ISEN240, ISEN235, ISEN230, ISEN225
ISEN220, ISEN215, ISEN210, ISEN205, ISEN200
ISEN200N, ISEN195, ISEN190

ISEN185, ISEN180, ISEN175, ISEN170

ISEN165, ISEN160, ISEN155, ISEN150, ISEN135, ISEN130,
ISEN125, ISEN110, ISEN100, ISEN80, ISEN75, ISEN6O,
ISENSO, 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. IS/IEC61730-2_V1.0
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Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

X |Testing Laboratory:

Testing location/address..........ccooviieeenniiiennn

UL Iindia Pvt. Lid.
Laboratory Building,

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

Tested by (name, function, signature)............:

Jyothi Swaroop

N
VR

Approved by (name, function, signature)........ :

Saurabh Sriparn

92
/V/@UF’" ESTLL

List of Attachments (including a total number of pages in each attachment): N/A

Summary of testing:

Tests performed (name of test and test clause):

Model TEL24P320 from poly cell families were
used for test purposes and all models are same in
construction except number of cell, overall
dimension, no of bypass diode and output power”.

Testing location:
UL India Pvt. Ltd.
Laboratory Building,

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

Visual Inspection (MST 01) (IEC 61730-2, 10.1)

Maximum Power Determination (IEC 61215 2nd
Ed.: 10.2)

Performance at STC and NOTC - Solar Simulator
(IEC 61215 2nd Ed.: 10.6)

Visual Inspection - Follow Up (MST 01) (IEC
61730-2, 10.1)

Module Breakage Test (MST 32) (IEC 61730-2:
10.10)

Dielectric Withstand Test (IEC 61730-2: 10.6)

Ground Continuity Test (MST 13) (IEC 61730-2:
10.4)

Accessibility Test (MST 11) (IEC 61730-2: 10.2)

Initial Wet Leakage Test (IEC 61215: 10.15)

UV Preconditioning Test (IEC 61215 2nd Ed.:
10.10)

Thermal Cycling Test - 50 Cycles (IEC 61215 2nd
Ed.: 10.11)

Humidity-Freeze Test (IEC 61215 2nd Ed.: 10.12)

UL India Pvt. Ltd.
Laboratory Building,

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

TRF No. IS/IEC61730-2_V1.0
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Report No. 4788560221-BIS-S3
ULR No: TC616818000000233F

|—Robustr;ess of Terminations Test (IEC 61215 2nd
| Ed.: 10.14)

Damp-Heat Test (IEC 61215 2nd Ed.: 10.13)

| Wet Leakage Current Test (IEC 61215 2nd Ed.
10.15)

Mechanical Load Test (IEC_61215 2nd Ed.: 10.16)

Thermal Cycling Test - 200 Cycles (I[EC 61215 2nd
Ed.: 10.11)

Hot-Spot Endurance Test (IEC 61215 2nd Ed.:

| 10.9)

Impulse Voltage Test (MST 14) (IEC 61730-2:
10.5)

| Cut Test (IEC 61730-2: 10.3)

Accessibility Test (MST 11) (IEC 61730-2: 10.2)

Visual Inspection Test - Follow Up (MST 01) (IEC
| 61730-2, 10.1) N
Bypass Diode Thermal Test (MST 25) (IEC 61215

| 2nd Ed.: 10.18)

Temperature Test (MST 21) (IEC 61730-2: 10.7)

" Reverse Current_Overload Test (MST 26) (IEC
61730-2: 10.9)

Visual Inspection Test - Follow Up (MST 01) (IEC
61730-2, 10.1)

MST 23 Fire test

UL Northbrook
333 Pfingsten Road, Northbrook, IL 60062-2096, USA

TRF No. IS/IEC61730-2_V1.0
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Copy of marking plate:

Note: Label date format (mm/dd/yyyy)

TRF No. IS/IEC61730-2_V1.0
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Test item particulars........ccccccovevvvcincner e :

Accessories and detachable parts included in the
eVAlUALION ... e :

Grounding Method1: Long frame rails are
equipped with pre-drilled grounding holes in
their centre. Stainless steel grounding bolts or
grounding lugs

Mounting system used..........ccoeeeieeiceeieeeeeee e, ;

Mounting:

1. Installation using the frame mounting holes using
4 pre-driled 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 middle of the frame.

Other options included...........ccooeeevieeeceeie e : N/A

Possible test case verdicts:

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

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

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

Abbreviations used in the report:

Pmax - Maximum power PD — Partial Discharge

Vpm - Maximum power voltage RTl  —Relative Thermal Index
Ipm  — Maximum power current STC - Standard Test Conditions
Isc — Short circuit current TC — Thermal Cycling

Voc - Open circuit voltage CTl - Comparative Tracking Index
FF - Fill factor MST - Module Safety Test
L= T S : Refer individual test date

Date of receipt of test item .........cooooeevvemvecceieee s : 08/02/2018

Date (s) of performance of tests

10/12/2018 to 12/19/2018

TRF No. IS/IEC61730-2_V1.0
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General remarks:

"(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 [X] comma / [X] point is used as the decimal separator.

This Test Report Form is intended for the investigation of PV modules in accordance with
IS/IS/IEC 61730-2. It can only be used together with IS/IEC 61730-1 Test Report.

Name and address of factory (ies)

: | lcon Solar- En Power Technologies Private Limited

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

TRF No. IS/IEC61730-2_V1.0
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General product information:

TRF No. IS/IEC61730-2_V1.0

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

PV module type reference ..............ccooeeevieivieeinen ISEN350
Product Electrical Ratings at STC

Nominal maximum power (Pmax) .....c..cccccoeeeeirienne. 35023 W
Nominal open circuit voltage at (Voc) ....................... 4578 V
Nominal short circuit current at (ISC) .............c.cooeee 9.69 A
Nominal maximum power voltage (Vpm).......c............ : 37.14 V
Nominal maximum power current (Ipm)..................... 9.43 A
PV module type reference ..o ISEN345
Product Electrical Ratings at STC

Nominal maximum power (PmMax) ............cccooeven 34521 W
Nominal open circuit voltage at (Voc) ......................... : 4566 V
Nominal short circuit current at (ISC) ... 9.59 A
Nominal maximum power voltage (Vpm).................... 37.04 V
Nominal maximum power current (Ipm)...................... 932 A
PV module type reference ............ccccoooovoveieeeec i ISEN340
Product Electrical Ratings at STC

Nominal maximum power (Pmax) ............................... 34012 W
Nominal open circuit voltage at (VOC) .......ccccooeeeen. . 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 ..., : ISEN335
Product Electrical Ratings at STC

Nominal maximum power (Pmax) ...........c..ccccoeevvenn... 33515 W
Nominal open circuit voltage at (VOC) ........cccc..oooo.. ; 4540 V
Nominal short circuit current at (Isc) .......................... 941 A
Nominal maximum power voltage (Vpm).................... ; 36.87 V
Nominal maximum power current (Ipm)......................0 9.09 A
PV module type reference ..o, ISEN330
Product Electrical Ratings at STC

Nominal maximum power (Pmax) .........cccooeeeeeiie : 33010 W
Nominal open circuit voltage at (Voc) ......................: 4525 V
Nominal short circuit current at (ISC) ..........ccccccoooeit 9.31 A
Nominal maximum power voltage (Vpm).................. : 36.80 V
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PV module type reference .............

Report No. 4788560221-BIS-S3
ULR No: TC616818000000233F

ISEN325

Product Electrical Ratings at STC

Nominal maximum power (Pmax) .........ccceevivennennn 32507 W
Nominal open circuit voltage at (VOC) ........ccoocevnerene : 4514 V
Nominal short circuit current at (IS¢} ...l 923 A
Nominal maximum power voltage (Vpm)............c.o... 36.69 V
Nominal maximum power current (Ipm)..........ccccoolt 8.86 A
PV module type reference ...........cccccoeiniiciici ISEN320
Product Electrical Ratings at STC
Nominal maximum power (Pmax) ........cccocev oo 320.16 W
Nominal open circuit voltage at (VOC) .........ccccceo 4500 V
Nominal short circuit current at (ISC) .......cccoeveeeenn 912 A
Nominal maximum power voltage (Vpm)......cccoevveennl 36.59 V
Nominal maximum power current (Ipm) ..................... : 8.75 A
PV module type reference ........cccoovevveiccieeceeceecienn ISEN315
Product Electrical Ratings at STC
Nominal maximum power (Pmax) .........ocoeivrecenen 31517 W
Nominal open circuit voltage at (VOC) ........cccoeveninl 4485 V
Nominal short circuit current at (ISC) ..........coveivieenn. ' 9.02 A
Nominal maximum power voltage (Vpm)........c..c....... ; 36.52 V
Nominal maximum power current (Ipm)...................... 8.63 A
PV module type reference .......cooveveeveeeeiiecree ISEN310
Product Electrical Ratings at STC
Nominal maximum power (Pmax) ..........cccoccco v 31002 W
Nominal open circuit voltage at (Voc) ...........ccccoe. 4470 V
Nominal short circuit current at (ISC) .....ccoocevieinnl 8.93 A
Nominal maximum power voltage (Vpm)........c..c....... 3643 V
Nominal maximum power current (Ipm)..................... 8.51 A
PV module type reference...........cccoeiiieininicien, . ISEN305
Product Electrical Ratings at STC
Nominal maximum power (Pmax)...............ccccoooene. 30517 W
Nominal open circuit voltage at (Voc)..........cccoeeenen. r 4459 V
Nominal short circuit current at (Isc).............cc.cccoo. ; 8.83 A
Nominal maximum power voltage (Vpm) ................... ; 36.33 V
Nominal maximum power current {lpm)..................... i

8.40 A

TRF No. IS/IEC61730-2_V1.0
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PV m;iule type reference........cccoocooeniieicine e, :

ISEN300

I_Droduct El_ectrical Ratings at STC

PV module type reference...........cccccooeiiiiie, :

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...........cccooeeeeerennn.. : 30029 W
Nominal open circuit voitage at (VoC).........cccooeee.. : 4445 V
Nominal short circuit current at (Isc)........................ ; 8.75 A
Nominal maximum power voltage (Vpm)................. : 36.18 V
Nominal maximum power current {Ipm).................... i 8.30 A
PV module type reference........cccccovvvveceeeii e ; ISEN250
Product Electrical Ratings at STC
Nominal maximum power (Pmax)............c...ccccocene.. : 250.37 W
Nominal open circuit voltage at (VOC).......c..ccocvennee. : 4446 V
Nominal short circuit current at (ISC)...cccoovvvvvveennnnn. : 7.28 A
Nominal maximum power voltage (Vpm).........cc.o...... : 36.18 V
Nominal maximum power current (Ipm)..................... : 6.92 A
PV module type reference.......ccccce v viveecie e, : ISEN250X
Product Electrical Ratings at STC
Nominal maximum power (Pmax).........ccccceceeeceeerennne. : 250.37 W
Nominal open circuit voltage at (Voc)....................... : 44.46 V
Nominal short circuit current at (ISC).........c..cccocveenne.. : 7.28 A
Nominal maximum power voltage (Vpm) ................... : 36.18 V
Nominal maximum power current (Ipm).................... : 6.92 A
ISEN200

TRF No. IS/IEC61730-2_V1.0

Nominal maximum power (Pmax)...........cccceeevennenne.. : 20116 W
Nominal open circuit voltage at (VOC).......ccccooccoen. : 4441 V
Nominal short circuit current at (IS¢)..........ccccoceennn, : 586 A
Nominal maximum power voltage (Vpm) ........c.......... : 36.18 V
Nominal maximum power current (Ipm).................. : 556 A
PV module type reference.........ccccooeeeeeeeiie e ; ISEN150
Product Electrical Ratings at STC

Nominal maximum power (Pmax).............ccoceveeerennn. : 15031 W
Nominal open circuit voltage at (VOC)..........cccccuve.... : 44.46 V
Nominal short circuit currentat (Isc).......................... : 437 A
Nominal maximum power voltage (Vpm) ................... : 36.22 V
Nominal maximum power current (Ipm).................... :

415 A
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PV module type reference...................

Product Electrical REi-nqs at S'EC )

Report No. 4788560221-BIS-S3
ULR No: TC616818000000233F

ISEN335X

Nominal maximum power (Pmax).........cccccceevvinrannn. : 3351 W
Nominal open circuit voltage at (Voc)......................... 454 V
Nominal short circuit current at (Isc)..........cccocoe : 9.41 A
Nominal maximum power voltage (Vpm).................. 3 36.87 Y
Nominal maximum power current (Ipm)..................... : 909 A
.PV module tyE re%erence......j ................................. . ISEN330X
Product Electrical Ratings at STC

Nominal maximum power (Pmax)............................... . 330.1 W
Nominal open circuit voltage at (Voc)............cccooee.. ; 45.05 V
Nominal short circuit current at (Isc)........c..cccccoeeee. ; 9.31 A
Nominal maximum power voltage (Vpm)................... : 36.8 V
Nominal maximum power current (ipm).................... : 8.97 A
PV moduie type reference...........cccoocevvviiivieie, : ISEN325X
Product Electrical Ratings at STC

Nominal maximum power (Pmax)................c.c..ccoe..... : 3251 W
Nominal open circuit voltage at (VoC)......c..ccooeeee i 4514 V
Nominal short circuit currentat (Isc)................c.c.. : 923 A
Nominal maximum power voltage (Vpm) ................. : 36.69 V
Nominal maximum power current (Ipm) ........c............ : 8.86 A
PV module type reference...........ccocooiiiiiciiie : ISEN320X
Product Electrical Ratings at STC

Nominal maximum power (Pmax)...............c...ccccoeee.. : 3202 W
Nominal open circuit voltage at (VoC)..........c..ccooon. 4500 Vv
Nominal short circuit current at (Isc).........cc..coecon. : 912 A
Nominal maximum power voltage (Vpm) .................. : 36.59 V
Nominal maximum power current (Ipm) ..................... : 8.75 A
| PV module type reference...............coi . : ISEN30(R
Product Electrical Ratings at STC

Nominal maximum power (Pmax).........ccccceeoeeen : 300.3 W
Nominal open circuit voltage at (VOC).......ccc.oeoiei. : 8800 V
Nominal short circuit current at (Is¢)................o.oon . : 438 A
Nominal maximum power voltage (Vpm) ................... : 72.36 V

415 A

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

TRF No. IS/IEC61730-2_V1.0
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PV modu_le type reference........ccccvveevieiiiiccinnee e : ISEN250X
Product Electrical Ratings at STC
Nominal maximum power (Pmax)..............c...coeeeenn... : 250.3 W
Nominal open circuit voltage at (VOC).........ccocevvvenee. 8019 V
Nominal short circuit current at (ISC)..........cccoccvienaen. : 363 A
Nominal maximum power voltage (Vpm)................... ; 72.56 V
Nominal maximum power current (Ipm)..................... : 345 A
T:’V_n;odule typereference.............ccccooiiiii, : ISEN22€TX " )
Product Electrical Ratings at STC
Nominal maximum power (Pmax)..........ccccceeeeeeeveennn. : 2952 W
Nominal open circuit voltage at (Voc).........ccoooeeneee. : 91.09 V
Nominal short circuit current at (ISC)......c........oooee.. X 316 A
Nominal maximum power voltage (Vpm) ................... : 7361 V
Nominal maximum power current (Ipm).................... : 3.06 A
PV module type reference. ... : ISEN220X N
Product Electrical Ratings at STC
Nominal maximum power (Pmax)..........cccccceeoveeeeenn. : 2200 W
Nominal open circuit voltage at (Voc).........c..c..cc...... : 906 V
Nominal short circuit current at (ISC)............ccoceenn ! 311 A
Nominal maximum power voltage (Vpm) .................. : 7332 V
Nominal maximum power current (Ipm)..................... : 300 A
PV module type reference...........ccooeveiiveeie e : ISEI\EOOX
Product Efectrical Ratings at STC
Nominal maximum power (Pmax)............ccoccvevnrennn.n. : 2004 W
Nominal open circuit voltage at (VOC)..........c.cceeeen. : 88.89 V
Nominal short circuit current at (ISC) ..o : 202 A
Nominal maximum power voltage (Vpm) ................... ' 72.36 V
Nominal maximum power current (Ilpm)..................... : 277 A
PV module type reference............ocoooveeveeeeeecceee, : _ ISEN300ON
.Product Electrical Ratings at STC N
Nominal maximum power (Pmax)................cocooo..... 3 300.3 W
Nominal open circuit voltage at (VOC)......c..ccooeenn.. : 4143 V
Nominal short circuit current at (Isc).......................... : 926 A
Nominal maximum power voltage (Vpm) ................... : 3367 V =
[Nominal maximum power current (Ipm)..................... : 8.92 A DIRPY

TRF No. IS/IEC61730-2_V1.0
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ISEN295

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...........cccccceereeenrenn. : 2951 W
Nominal open circuit voltage at (VoC).......c.cccooeeen : 41.30 V
| Nominal short circuit current at (Isc)...................... ; 916 A
Nominal maximum power voltage (Vpm) ................... : 3357 V
Nominal maximum power current (Ipm) .................... : 8.79 A
PV module type reference................ooooiii : ISEN290
Product Electrical Ratings at STC
Nominal maximum power (Pmax)...........ccc.cooeoe. 290.3 W
Nominal open circuit voltage at (VoC)..........cccoeeeiene : 4116 V
Nominal short circuit current at (1S€)........ccooooeiiies : 9o A
Nominal maximum power voltage (Vpm) .................. 3348 V
Nominal maximum power current (Ipm)..................... i 8.67 A
PV module typereference............coocoovi : ISEN285
Product Electrical Ratings at STC
Nominal maximum power (Pmax)..........c.cccccoeviennnn. . 2852 W
Nominal open circuit voltage at (VoC)..........c..ccceo ' 41.05 V
Nominal short circuit currentat (Isc).......................... : gg7 A
Nominal maximum power voltage (Vpm) ........c.......... : 3336 V
Nominal maximum power current (Ipm)..................... : 8.55 A
PV module type reference..............ccccooiiiiiii ; ISEN280
| Product Electrical Ratings at STC B
| Nominal maximum power (Pmax)............ccccccoeeeenn. : 2800 W
Nominal open circuit voltage at (Voc)..............c...o.. - 4093 V
Nominal short circuit current at (1sc)..........ccceei : 8.85 A
Nominal maximum power voitage (Vpm) ................... : 33.26 V
f Nominal maximum power current (Ipm)................... ; 8.42 A
| PV module type reference............cccoeiiieiiieil ISEN275
|
iProduct Electrical Ratings at STC o - -
Nominal maximum power (Pmax)....................c..... 2750 W
Nominal open circuit voltage at (Voc)........................ : 3771 V
Nominal short circuit current at (Isc)............. ... ; 931 A RPN
| Nominal maximum power voltage (Vpm) ............... : 3062 V , @’f_\f(\)\
Nominal maximum power current (Ipm).................... ; B 8.98 A {ﬁfm\]@
\ /
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Product Elécfr'_ical Ratings at STC

ISEN270

TRF No. ISNIEC61730-2_V1.0

Nominal maximum power (Pmax)...............cc.............. 2702 W
Nominal open circuit voltage at (VOC).........cc..ccoc..... 3758 V
Nominal short circuit current at (IS¢).......................... : 9.19 A
Nominal maximum power voltage (Vpm)................... ; 30.56 V
Nominal maximum power current (Ipm)..................... 8.84 A
PV module type reference..............ccooeeeeveeeiieee, ISEN265
Product Electrical Ratings at STC _
Nominal maximum power (Pmax).........c...c.ccceeveeunnn..n. : 2653 W
Nominal open circuit voltage at (Voc)........................ : 37.46 VY
Nominal short circuit current at (ISC)..........ccccoveeeee : 9.09 A
Nominal maximum power voltage (Vpm).................. : 3046 V
Nominal maximum power current (Ipm).................. ; 8.71 A
PV module type reference.........cccccoovviieeiiiceccecece, : ISEN260
I_:’roduct Electrical Ratings at STC

Nominal maximum power (Pmax)...........cccccceeeeeennn. : 260.2 W
Nominal open circuit voltage at (VoC)......................... : 37.30 V
Nominal short circuit current at (Isc)......................... : 9.01 A
Nominal maximum power voltage (Vpm)................. : 30.36 V
Nominal maximum power current (Ipm)................... : 8.57 A
PV module type reference............ccccooceeeeiieeie. ‘ ISEN255
Product Eleétrical Ratings at STC :
Nominal maximum power (Pmax)........cc..cccccceeveen.n.. ; 2552 W
Nominal open circuit voltage at (Voc)....................... : 3718 V
Nominal short circuit current at (Isc)......................... 8.84 A
Nominal maximum power voltage (Vpm) ................... : 3027 V
Nominal maximum power current {(Ipm)................... X 8.43 A
PV module type reference.............cocooeeo . X ISEN250
Product Electrical Ratings at STC B i
Nominal maximum power (Pmax)............................ . 250.3 W
Nominal open circuit voltage at (VoC)..........cc..ccoc.... : 37.05 V
Nominal short circuit current at (Is¢)........................ 8.75 A
Nominal maximum power voltage (Vpm) .................. 3012 V \A p"}\\
Nominal maximum power current (lpm).................. : 8.31 A \""'{/‘*f\
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PV module type reference.............cccoeoe.

ISEN250Y

Product Electrical Ratings at STC

Nominal maximum power (Pmax).........ccccvevvvienenn. : 250.3 W
Nominal open circuit voltage at (VocC)..........ccoceeeen. : 7410 V
Nominal short circuit current at (ISC)......cccooveviinn, : 438 A
Nominal maximum power voltage (Vpm) ......c............ : 60.24 V
Nominal maximum power current (Ipm)..................... : 416 A
PV module type reference...........ccocooeveeei e : ISEN250N
Product Electrical Ratings at STC :
Nominal maximum power (Pmax)............ccccovereireenne. : 2502 W
Nominal open circuit voltage at (Voc)........ccccecveenn. 3401 VY
Nominal short circuit current at (ISC).....cocveeeieeene. : 9.38 A
Nominal maximum power voltage (Vpm) .........oce..... : 2762 V
Nominal maximum power current (Ipm)..........cc..occ... : 9.06 A
PV module type reference.........ccccoevieivieiiiiecieeen : ISEN245
.Product Electrical Ratings at STC -

Nominal maximum power (Pmax)...........cccccooveeiennn. . 2452 W
Nominal open circuit voltage at (VoC).......ccccevrnee, : 3389 V
Nominal short circuit current at (ISC).........ccccevirene, : 924 A
Nominal maximum power voltage (Vpm)................... : 2752 V
Nominal maximum power current (Ipm)..........c.cc....... : 8.91 A
PV module type reference................ocoooeiiiiieiee. : ISEN240

| Product Electrical Ratings at STC

Nominal maximum power (Pmax)...........cccoceveennen. . 2401 W
Nominal open circuit voltage at (VoC).............cccocee. ; 3375 V

' Nominal short circuit current at (1SC) v : 9.12 A
Nominal maximum power voltage (Vpm) .................. : 27.44 V

| Nominal maximum power current (lpm).............. : 8.75 A

- PV module type reference...........ccocoeoviiiioic . ISEN235

: Product Electrical Ratings at STC

: Nominal maximum power (Pmax)...........ccoccveeeieeenn. 2351 W

: Nominal open circuit voltage at (VOC).........cccccceeeen. : 3361 V

I Nominal short circuit current at (I1S¢)............oc..oo..... i 8.98 A
Nominal maximum power voltage (Vpm).................. : 27.31 V
Nominal maximum power current (Ipm)........ccccooee 4 8.61 A

TRF No. IS/IEC61730-2_V1.0




Page 16 of 43

PV module type reference...............oooooiiiiieiie :
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" ISEN230

Product Electrical Ratinags at STC _

Nominal maximum power (Pmax).....

Nominal open circuit voltage at (Voc).........cc.............. :
Nominal short circuit current at (ISC)......ccoeeereneeeenn. :
Nominal maximum power voltage (Vpm)................... :

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

230.3 W
33.49 V
8.89 A
2722 V
8.46 A

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

ISEN225

TD_roduct Electrical Ratings at STC

Nominal maximum power (Pmax).....

Nominal open circuit voltage at (Voc)........................ :
Nominal short circuit current at (ISC)...........cccoeeeenn. :
Nominal maximum power voltage (Vpm) .................. :

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

2252 W
3333 V
875 A
2713 V

83 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)..........ccoeeveennee. :
Nominal maximum power voltage (Vpm).................. :

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

ISEN220

2201 W
3018 V
9.31 A

2451 V
898 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 voltage (Vpm)........c.......... :

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

ISEN215

2151 W
30.06 V
9.17 A

24.42 V
8.81 A

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

Product Electrical Ratings at STC

Nominal maximum power current (Ipm)

Nominal maximum power (Pmax).....

Nominal open circuit voltage at (VoC)...........cccc......... :
Nominal short circuit current at (Isc)......................... :

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

ISEN210

2101 W
209 V

0.04 A
2432 V

TRF No. IS/IEC61730-2_V1.0
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PV module type reference.................... r ISEN205

Product Electrical Ratings at STC

Nominal maximum power (Pmax)............................ i 2050 W
Nominal open circuit voltage at (VoC)........cccccoeeeeee. : 29.76 V
Nominal short circuit current at (I1SC) ... : 889 A
Nominal maximum power voltage (Vpm) .................. : 2423 VY
Nominal maximum power current (Ipm)..................... : 8.46 A
PV module type reference...........ccoocv v, : ISEN200

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...........ccccccveveeeern. : 2006 W
Nominal open circuit voltage at (VOC)..........cccoeoieee : 2064 V
Nominal short circuit current at (ISC)..........ccccoeeeee : 874 A
Nominal maximum power voltage (Vpm)................... : 2414 V
Nominal maximum power current (Ipm) .........cccoceee. : 8.31 A
PV module type reference............cccoooveiiviiiiii : ISEN20ON

Product Electrical Ratings at STC

Nominal maximum power (Pmax).................ccccocooee... : 2003 W
Nominal open circuit voltage at (VoC)........ccceceviere. 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
-;\;n_oaule ty;)e_refegnc_;e ............................................ : ISEN195 .

Product Electrical Ratings at STC

| Nominal maximum power (Pmax).............cc.cccoeee : 1952 W
' Nominal open circuit voltage at (VOC)............ccc........ ; 2749 V
Nominal short circuit current at (ISC).....cooooevvvveneennnn. ; 907 A
Nominal maximum power voltage (Vpm) ...........c....... : 2933 V

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

PV module%e_referenc_:e._. .......................................... : ISEN190

; Product Electrical Ratings at STC

' Nominal maximum power (Pmax).........occeeveivieennen. : 1902 W
| Nominal open circuit voltage at (Voc).................... : 2736 VY
Nominal short circuit current at (Isc).......................... : gog A
Nominal maximum power voltage (Vpm) ........cc........ ; 2995 V
Nominal maximum power current (lpm)..................... 1 8.55 A

TRF No. IS/IEC61730-2_V1.0
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ISEN185

Product Electrical Rati;qs at STC
Nominal maximum power (Pmax)............cccccoovveuene.. : 185.0 W
Nominal open circuit voltage at (Voc)........................ 2521 V
Nominal short circuit current at (Isc)......cccoeeeeeen : g37 A
Nominal maximum power voltage (Vpm)................... : 2044 V
Nominal maximum power current (Ipm).................... : 905 A
PV module type reference...............ccccooooeiiiiiiiie, : ISEN180
Produc_t Electricai Ratings at STC
Nominal maximum power (Pmax).........c.c.cocooevrennnn, : 180.1 W
Nominal open circuit voltage at (Voc)..........ccoucuu....... : 2506 V
Nominal short circuit current at (Isc)......................... : g2 A
Nominal maximum power voltage (Vpm)................... : 2037 V
Nominal maximum power current (Ipm).................... : 884 A
PV module type reference.................c.cocoeeeeveei : ISEN175
Product Electrical Ratin_qs at STC B
Nominal maximum power (Pmax)............c.ccc..coeo.. : 1750 W
Nominal open circuit voltage at (VOC).......ccccoevevvenenn. : 2489 V
Nominal short circuit current at (IS¢) ..., : 901 A
Nominal maximum power voltage (Vpm) ................. ! 2023 V
Nominal maximum power current (Ipm).................... : 865 A
PV module type reference...............c.cocoeeviiieei, : ISEN170
Product Electrical Rat_in;s at STC i
Nominal maximum power (Pmax)................c.ccccee. : 1702 W
Nominal open circuit voltage at (Voc)......................... : 2481 V
Nominal short circuit current at (ISc).............ccooooo. : 889 A
Nominal maximum power voltage (Vpm)................. : 2017 V
Nominal maximum power current (Ipm).................... : 8.44 A
PV module type reference............ccccooveiiiieiiieel : ISEN165
‘ Product Electrical Ratings at STC : B
Nominal maximum power (PmMax).............cccccoeeeeeenn... ; 1654 W
Nominal open circuit voltage at (Voc)........................ : 2265 V
Nominal short circuit current at (Isc).......................... ; g33 A
Nominal maximum power voltage (Vpm) .................. : 184 V @
Nominal maximum power current (Ipm).................... :
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ISEN160

ProductEe_ctricaI Ratings at STC

Nominal maximum power (Pmax)............cccccovveinnn 1600 W
Nominal open circuit voltage at (VOC).......cocceeeenne, : 225 V
Nominal short circuit currentat (1sc)...................... : 912 A
Nominal maximum power voltage (Vpm) ................... ; 1829 V
Nominal maximum power current (Ipm)..................... : 875 A
PV module type reference.............cccoocvivviieiineciinnnn : ISEN155
Product_EIectricaI Ratings at STC B
Nominal maximum power (Pmax)................cccoooe.. . 1555 W
Nominal open circuit voltage at (VoC).........cccccceeee : 2237 V
Nominal short circuit current at (ISC).............ccooooeene. : 8g5 A
Nominal maximum power voltage (Vpm) ................... : 1821 V
Nominal maximum power current (Ipm) .........ccoceeeeeee ] 854 A
PV module type reference...............coocoveiiieinnnns : ISEN150
Product Electrical Ratings at STC i |
Nominal maximum power (Pmax).............cc.ccoeeiiens : 150.5 W
Nominal open circuit voltage at (Voc)..........ocoeeeeee : 2293 V
Nominal short circuit current at (ISC).........ccccoooeii. . 874 A
Nominal maximum power voltage (Vpm) ................... : 1811 V
Nominal maximum power current (fpm)................... : 8§31 A
PV module type reference..........cccocovvveeiiiii ISEN135
] Product Electrical Ratings at STC o ]
Nominal maximum power (Pmax).......................... 1351 W
Nominal open circuit voltage at (Voc).........c.cccoeeee. : 2058 V
Nominal short circuit current at (Isc) ... : 767 A
Nominal maximum power voltage (Vpm) ......cccccceeee. : 18.33 V
Nominal maximum power current (lpm) ..o, : 737 A
PV maodule type reference...............cccoii ISEN130
Product Electrical Ratings at STC - B
Nominal maximum power (Pmax).........ccccceeveviinienns 1304 W
Nominal open circuit voltage at (VOC)..........ccoeie ) 229 V
Nominal short circuit currentat (Isc)....................... 759 A o
Nominal maximum power voltage (Vpm) .................. : 18.09 v //O\P‘ P V?‘\
Nominal maximum power current (Ipm) .....................
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PV modul_e typé reference.............

Product Electrical Ratinags at _STC

ISEN125 -

[ Nominal maximum power (Pmax)..................cc.c....... 125.5 W
Nominal open circuit voltage at (Voc).........cc..coecoe..... : 22092 V
Nominal short circuit current at (Isc)........................ : 731 A
Nominal maximum power voltage (Vpm)................. : 18.09 v
Nominal maximum power current (Ipm)..................... : 6.94 A
PV module type reference.............ccocooeoiiiio . ISEN110
Product Ele_cgrical Ratings at STC o
Nominal maximum power (Pmax)...............cc.c..co..... 1103 W
Nominal open circuit voltage at (VocC)..........c..cceceee.. ; 2242 V
Nominal short circuit current at (Isc)........................ ; 633 A
Nominal maximum power voltage (Vpm) .................. : 1823 V
Nominal maximum power current {Ipm).................... : 6.05 A
PV module type reference.............coovviiiiiiiiiccen, ISEN100
Product Electrical Ra?nqs at STC -
Nominal maximum power (Pmax).............................. : 1006 W
Nominal open circuit voltage at (VoC).........cc.c.cove.n. 290 V
Nominal short circuit current at (ISC)................oco.o... 586 A
Nominal maximum power voltage (Vpm) ................... 18.09 V
Nominal maximum power current (Ipm)..................... : 556 A
[ PV module type reference...................cccocooeeiiin. ISEN8O
Product ElectricalT?a_tinqs at STC B |
Nominal maximum power (Pmax)................cccco...... : 805 W
Nominal open circuit voltage at (VOC).......cccceeeeen, : 224 V
Nominal short circuit current at (Isc)......................... : 473 A
Nominal maximum power voltage (Vpm) ................... : 18.02 V
Nominal maximum power current (Ipm)..................... : 4.47 A
PV module type reference...............cooooviiiciee : ISEN75
Product Electrical Ratings at STC
Nominal maximum power (Pmax)................c.c.......... : 752 W
Nominal open circuit voltage at (VOC).............cc......... 2218 V
Nominal short circuit current at (Isc)............cc........... : 434 A o
Nominal maximum power voltage (Vpm) ................... . 18.07 V P \KQ\J}—ER\\
Nominallrpaximum power current (Ipm) .................... : 416 A I’S?mro
| I
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| PV mod@type reference.........ccocoioiicie i : ISENGO
.i?roduct Electrical Ratings at STC

Nominal maximum power (Pmax)............ccocovevieennn. : 603 W
Nominal open circuit voltage at (Voc)...........cccceeeee. : 2213 V
Nominal short circuit current at (Isc).......................... ; 353 A
Nominal maximum power voltage (Vpm) ................... : 18.04 V
Nominal maximum power current (Ipm).................. : 334 A
PV module type reference...........ccocovvvviieiiivic e : ISE_NSO

' Product Electrical Ratings at STC

Nominal maximum power (Pmax).......c.cccooeriviveeens : 501 W
| Nominal open circuit voltage at (Voc)....................... : 2292V
Nominal short circuit current at (ISC).........cccoooeeee. : 29 A
Nominal maximum power voltage (Vpm) .......ccceeeee : 18.09 V
Nominal maximum power current (Ipm}.................... : 277 A
PV module type reference...........ccoooeiiveiiciiciniee : ISEN40

Product Electrical Ratings at STC

Nominal maximum power (Pmax)...........ccccccoernies : 404 W
Nominal open circuit voltage at (Voc)...........cceeeeeen. : 2218 V
Nominal short circuit current at (ISC).........cccccoevieeees : 235 A
Nominal maximum power voltage (Vpm) ..........c........ : 18.02 V
Nominal maximum power current (Ipm) .................... : 224 A
PV module type reference............oooveiiiiiciniicis : ISEN20

Product Electrical Ratings at STC

Nominal maximum power (Pmax)..........ccccccceiiieinn : 205 W
Nominal open circuit voitage at (Voc)........................ : 2208 V
Nominal short circuit current at (ISC)..........c...occcoee. : 12 A
Nominal maximum power voltage (Vpm) ..........c........ : 18 V
| Nominal maximum power current (Ipm)..................... X 114 A
' PV module type reference........cccecveiivceiiccii : ISEN10

Product Electrical Ratings at STC

Nominal maximum power (Pmax).............ccccoocceeei. : 106 W

Nominal open circuit voltage at (VoC)........cccooevreeees :
Nominal short circuit current at (ISC).........ccccceeeeee :
Nominal maximum power voltage (Vpm)................... :

| . .
[ Nominal maximum power current (Ipm) ..................... :
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Fire safety class ..o :

Recommended maximum series/parallel module

CONFIQUIatioNS ......oir e :

PV moduleType reference..... _ .................................. X ISEN5S
Product Electrical Ratings at STC o
Nominal maximum power (Pmax).........cccoeeveeveeunrnn.. 55 W
Nominal open circuit voltage at (VoC)...........ccc......... : 1108 V
Nominal short circuit current at (ISC).......cocevvecvennn, 064 A
Nominal maximum power voltage (Vpm)................... go2 vV
Nominal maximum power current (Ipm}).................... 061 A
PV module type reference.........ccococviiiiiciicin : ISEN3
Product Electrical Ratings at STC o
Nominal maximum power (Pmax)..........cccocevvevveiinnn. : 33 W
Nominal open circuit voltage at (VoC)........cc.oc..o...... : 11.06 V
Nominal short circuit current at (ISC).......c.....coeeeneenn. : 039 A
Nominal maximum power voltage (Vpm)................. : 9o V
Nominal maximum power current (Ipm)..................... : 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...............ccccooiiii . Class A
Safety class in accordance with IEC 61140............. : Class Il
Class C

26 modules in series for 72 cell modules
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

Maximum systems operating voltage ......................... :
Maximum over-current protection rating ................... :
Safety application class.............cocoeoviciiii i :
Safety class in accordance with IEC 61140............... :

Fire safety Class ..o, .

Recommended maximum series/parailel module

configurations ... :

For 40,36 cell modules
1000 V
15 A
Class A
Class il
Class C
32 modules in series for 40 cell modules

36 modules in seriesWodules
SN

!
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Product Safety Ratings

For 36, 18 cell modules

Recommended maximum series/parallel module

Maximum systems operating voltage ....................... :
Maximum over-current protection rating .................... :
Safety application class..........ccoooiiiiiiiic :
Safety class in accordance with IEC 61140............... :

Firesafety class ..., :

CONFIQUIALIONS ... :

600 V
10/5 A
Class A
Class Il
Class C

22 modules in series for 36 cell modules
3 modules in series for 18 cell modules

Scope of Module Safety Qualification Testing

X1 Initial module safety qualification
[]Extension of module safety qualification
Original test report ref. NO. ..o :

Model differences and modification:

[] Change in cell technology

[] Modification to encapsulation system
[] Modification to superstrate

[ ] Modification to backsheet/substrate

X Modification to frame/mounting structure

[ ] Removal of frame

OO0 X O

Change in cell interconnect materials/technique
Modification to junction box/el. termination
Change in el. circuit of an identical package
Higher or lower output by 10 %

Increase in module size

Note (1) Use the “General product information” field to give any information on model differences within a
product type family covered by the test report.

Note (2) Use the “General product information” field to describe the range of electrical and safety ratings,

if the TRF covers a type family of modules.

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

type reference)
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‘ IS/IEC 61730-2:2004 J
| Clause || Requirement + Test Result - Remark [ VerdicLJ
3 ll Application Classes } | ‘
|The module has been evaluated for the following A ‘ P ‘
‘Application Class (Class A, B, C) ...coovvvvvove . :
L . = L _
\E |Sampling | ‘
‘ ‘:IZI The modules tested (modules and laminate) P T
were taken at random from a production batch ‘
and subjected to manufacturer's normal quality
control and inspection for safety testing. ‘ ‘
|[:I The modules tested (modules and laminate) | N/A ‘
‘ were prototypes of a new design and not taken
L from a production batch. ‘
‘ I Preconditioning of test samples was performed P ‘
within IS 14286 (2010) or IS 16077:2013/1EC ‘ ‘
L 61646:2008 performance testing. _

‘ (] Preconditioning of test samples was performed L N/A ‘
separately from IS 14286 (2010) or IS ‘ ‘
16077:2013/IEC 61646:2008 performance

| testing. ‘ ‘

List of test samples
}Emple No. Type / model ‘Remark J
1738874 ISEN320 Icon Solar-En Power Technologies Pvt Ltd,
S.N : ICON32036A0407211008 (Control module),
| | ) [ For Full investigation
' 1838815 [ ISEN320 | lcon Solar-En Power Technologies Pvt Ltd
\ S.N: ICON32036A0407211003,
‘ - For Full investigation -
’» 1838816 ‘ ISEN320 Icon Solar-En Power Technologies Pvt Ltd,
‘ S.N: [CON32036A0407211007, ‘
. ‘ | For Full investigation -
| 1838817 ISEN320 Icon Solar-En Power Technologies Pvt Ltd , ‘
‘ S.N: ICON32036A0407211027,
‘* | For Full investigation |
‘ 1838818 | ISEN320 Icon Solar-En Power Technologies Pvt Ltd | |
S.N: ICON32036A0407211026,
L - For Full investigation -
| 1838819 | ISEN320 Icon Solar-En Power Technologies Pvt Ltd |
. S.N: ICON32036A0407211028,
| | For Fuil investigation -
1838820 ‘ ISEN320 lcon Solar-En Power Technologies Pvt Ltd ,
‘ S.N: ICON32036A0407211001,
| ‘ | For Full investigation - -
| 1778118 ISEN320X ‘ Icon Solar-En Power Technologies Pvt Ltd , '

| S.N: ICON320X360408072002 For hotspot, bypass ,

| reverse current N DI

TRF No. IS/IEC61730-2_V1.0
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IS/IEC 61730-2:2004

Clause Requirement + Test

Result - Remark

Verdict

Mlcon Solar-En Power Technologies Pvt Ltd ,
S.N: ICON32036A0407211002 For Fire test

Icon Solar-En Power Technologies Pvt Lid ,
S.N: ICON32036A0407211013 For Fire test

1838831 ISEN320

Icon Solar-En Power Technologies Pvt Ltd ,
S.N: ICON32036A0407211021 For Fire test

Supplementary information: N/A

Pass Criteria

The module under evaluation was judged to have
passed all safety qualification test. The test
samples met all of the criteria of each individual
safety test.

See appended tables

Supplementary information:

lﬁ Test Procedures |
Safety qualification testing includes the following Module Safety Tests (MST) of IS/IEC 61730-2:—
10.1 MST 01 - Visual inspection............ccoooiiie : | see table 10.1 P
10.2 MST 11 — Accessibility test ..o, : see table 10.2 P
TO.3 MST 12 — Cut susceptibility test.................... : see table 10.3 P
10.4 MST 13 — Ground continuity test. ... see table 10.4 P
10.5 MST 14 - Impulse \Eagezst..i._ ...... iy see table 10.5 P
_10.6 MST 16 - Dielectric withs;d test. oo . see table 10.6 P
TO.? MST 21 - Tempere@e te;. ............................... : see table 10.7 P
108 MST 23 — Fif@ eS8t : see table 10.8 P
?).9 MST 26 - Reverse cTrrent overload Test............ see table 10.9 P
?).10 MST 32 - Module bre—akage tes;t .......................... : see table 10.10 P
'MST 17 | MST 17 — Wet leakage current test........ . |secetaplemsT 17 P
MST 22 | MST 22 — Hot-spot test ....... e see report no.: P
4788560221-BIS-S1
'MST 34  |MST 34 - Mechanical 10ad test............cc..... o see report no.: P
4788560221-BIS-S1
MST51a | MST 51a - Thermal cyag tes—t(TC200) ........... see report no.: P
4788560221-BIS-S1
MST 51b  |MST 51b_Therm_al cycling test (TC30) .............. see report no.: QO/T:PI(}\—
- S 4788560221-BIS-S1 A,/m NS
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MST 52  [MST 52 - Humidity freeze test.............co.cocooeeo.... : see report no.: | P
4788560221-BIS-S1
MST 53 MST 53 — Damp heattest. ...l : see report no.: P
4788560221-BIS-S1
MST 54  |MST 54 — UV preconditioning test ...................... : see report no.: P
4788560221-BIS-S1
Component tests:
11.1 MST 15 — Partial discharge test........................... ] see table 11.1 N/A
1.2 MST 33 — Conduit bending test.......................... : see table 11.2 N/A
11.3 MST 44 — Terminal box knockout test................. : | see table 11.3 N/A
Supplementary information:
10.1 TABLE: Visual Inspection - MST 01 (Initial) )
Sample No. Nature and position of findings T
. 1738874 No visual defects P
1838815 | _ No visual defects P
1838816 ~ No visual defects P
1838817 No visual defects P
1838818 B ~ No visual defects P
1838819 No visual defects P
1838820 | ] No visual defects B P
1778118 | - No visual defects - - P |
Supplementary information: Test Date: 10/16/2018
10.2 TABLE: Acceésibility Test - MST 11 (Initial)
Maximum system voltage [Voc].....cooveeveeeiinieeeinne : 1500V ==
Sample No. Result [MQ] —
1838816 5000 P
1838817 5000 P
1838818 5000 P
_ 1838819 5000 | P
Supplementary information: 10/16/2018

L i
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\glause __Re(ﬂement + Test B B Re;It - Remark ] Ve;iic_t

104 | TABLE: Ground Continuity Test - MST 13 (Initial)

Maximum system voltage {Voc]........ccooveoooeo 1500 —

Current applied [A].............. A T e 4 37.5 —

Location of designated grounding point................. | Grounding hole on Long Side =

: B Location of second contacting point.............. _ Grtsanang_ h_og_oh};gc;s;e‘ —

long side

Sample No. Voltage [Voc] Resistance [mQ] —_

1838816 0.23 6.13 P

1838817 0.22 5.86 P

1838818 0.21 ' 5.60 P

1838819 0.25 6.66 P

Supplementary information: 10/16/2018

10.6 TABLE: Dielectric Withstand Test - MST 16 (Initial)
Maximum system voltage [Voc] ... | 1500 —
Test voltage applied Vrest [Vbe]....oooovee e .2 | 8000 —
Modulearea AIm3.......ccooirii e 11194 =
Sample No. b?;eailfgénv:n relgiz?;itlznat ;r Insulatio{rgﬂrgis;c}ance X8 =
Viest [MQO)]
1838816 No 4.98 40
1_8.38_817 I No B 2.21 ) 40
1838818 | No 249 40
1838819 | No | 3.86 40

Supplementary information: Test Date: 10/16/2018

TRF No. IS/IEC61730-2_V1.0



Page 28 of 43 Report No. 4788560221-BIS-S3
ULR No: TC616818000000233F
| IS/IEC 61730-2:2004 ]
’Elause Requirement + Test |: Result - Remark . Verdict
MST 17 | TABLE: Wet Leakage Current Test - MST 17 (Initial) o
I Maximum system voltage [Voc] = Dty . | 1500 —
'_Test voltage applied Vrest [Voc] -.oovoveeriirinnens el | 1500 =
Module area A[m?.......c oo | 1.94 —
Resistivity of wetting agent [Q-cm)..................... ... | 2298 =
Average wetting agent temperature [°C].................. |24.1 =
Sample No. Insulation resistance at YTEST [GQ] Insuiatio{&ge;is;}ance xA =
1838816 4.10 40 P
1838817 3.27 40 P
1838818 3.8 40 P
1838819 2.38 40 P

‘ Supplementary information: Test Date: 10/16/2018

110.3 TABLE: Cut Susceptibility Test - MST 11
S _;\ppiied force][iN | N _ _ ....... ©18.9 =
Sample No. 5,
1838816 No exposure of active circuitry of the module
1838817 Xl No exposure of active circuitry of the module )

|HSL_JppIementary information: Test Date: 12/18/2018

| Supplementary information: Test Date: 12/18/2018

10;1 TABLE: Visual Inspection - MST 01 (after Cut Susceptibility Test)

Sample No. n Nature and position of findings =
1838816 No visual defects a
1838817 No visual defects -

10,2

TABLE: Accessibility test - MST 11 (after cut susceptibility Test)

Supplementary information: Test Date: 12/18/2018

modaule electric circuit. And no contact observed in live parts

TRF No. IS/IEC61730-2_V1.0

Maximum system voltage [Voc] ..o oce e 1800 1]
Sample No. Nature and p_osi-t’io;m of findings —_—
1838816 No measured resistance less than 1 MQ between the test fixture and the P
module electric circuit. And no contact observed in live parts
1838817 | No measured resistance less than 1 MQ between the test fixture and the P
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| Clause _ Requir_ement + Test Result -_Remark VerdicL
104 _ TABLE: Ground Continuity Test - MST 13 (after Cut Susceptibility Test) )
| Maximum system voltage [Voc] 1500 —
Current applied [A] ... ... T R 375 3= oa
Location of designa—téd grounding point ................... | Grounding h'c;l; c;n long side —
Loca%n-af ééc.c-md contactingpoint.................... : '_Grounding hole on opposite —
long side
- Sample No. i Voltage [Voc] Resistance [mQ] ) —
:1838816 0.56 14.93 _‘_
1838817 | 0.67 17.86
Supplementary information: Test Date: 12/18/2018
10.6 TABLE: Dielectric Withstan& Test - MST 16 (after Cut Susceptibility Test_)
- Maximum system voltage [Voc] .. ooooooiivenne o [ 1500 ]
Test voltage applied Vrest [Vbe] oo oooovvciveeet | 8000 =
D Module area A[m?......ooooiiiic — .................. 1.4 3 —
: f Insulation : ;
— _S ample No. blr)elzl:c(l:g\::n rﬁ::f?é%?t !nsulatl%f;ﬂ r(t)a.srxnsztjance x A 5)
1838816 No 1.08 40 P
1838817 No 1.04 40 P

Supplementary informatior;: Test

Date: 12/18/2018

Supplementary information: Test

MST 17 | TABLE: Wet Leakage Current Test - MST 17 (after Cut Susceptibility Test) ]
Maximum system voltage [Voc] ......ccco...orvrovvvronnn.s | 1500 s
| Test voltage applied Vrest [VBe] . orovoereecoeret | 1500 i
I\}l.(-aciu_lé_aréa A M3 e 22 .94 W
ROy Ol et e e IO et 1570 =
Average wetting_;;gent temperature [°Cl................0 | 241 R E —
Sample No. Insulation resistance at Vrest [MQ] Insulatic}KArginis?t]ance X4 —
1838816 998 40
1838817 967 20

Date: 12/18/2018
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105 [ TABLE: Impulse Voltage Test - MST 14 -
| Maxim:u-m system voltage [Voc] ... 1500 i
Impulse voltage [V]........cooo oo 10000 =
Thickness of conductive foif [mm].... ... .............. |0.05 —
Sample No. .
1838818 - No evidence of dielectric breakdown 6r surface tracking observed | _P
Supplementary information: Test date: 12/18/2018
|70.1 TABLE: Visual Inspection - MST 01 (after Impulse Voltage Test)
Sample No. | Nature and position of findings =
1838818 No Visual defects P

Supplementary information; Test date: 12/18/2018

l-"SuppIementary information: Test date: 12/18/2018

106 | TABLE: Dielectric Withstand Test - MST 16 (after Impulse Voltage Test)
Maximum system voltage [Vpc] ..o 1500 —
Test voitage applied Vrest [Moc] .. oo 8000 —
Module area A [m3.......... e 1.94 =

R ] Insutation 4 12
Sample No. b?;‘fgéwn resistance at Insula{nonl'\lﬂrgj;]szt]ance ey —

Vrest [GO) [
1838818 No | 1.01 40

TRF No. IS/IEC61730-2_V1.0
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10.7 TABLE: Temperature Test- MST 21 a
- |sampleNo...... e T _
3 "i?_éfe_rence solar irradiance [W/m?]...........ooevveeninl 1000 =
Reference ambient temperature [°C] ... 40 =
Component Normalised Component
Measuring location temperature Toss | temperature |temperature | —
[°C] Tcon [°C] limit [°C] =
Moduie open-circuited
Module superstrate above the cent;é_cell 63.60 76.30 Reference =)
Module substrate below the centre cell 63.40 76.10 120°C P
Terminal enclosure interior surface 6_5.80 78.50 Reference | p
I.Terminal enclosure interior air space 68.20 80.90 Reference p
Field wiring terminals a 54.40 67.10 85°C P
Insulation of the field wiring leads 43.20 55.90 90°C P
External connector bodies 41.10 53.80 85°C P
Diode bodies 63.20 23.70 193.7°C P
Module superstrate above the centre cell 60.80 "71 _46 | Reference =
| Module substrate below the centre cel 59.60 70.20 120°C =
Terminal enclosure interior surface . 65.00 75.60 Reference =
“Terminal enclosure interior air space 65.70 76.30 Reference =
| Field wiring terminals 50_50_ B 61.10 85°C =
Insulation of the field wiring leads 44.20 54.80 - 90°C =
External connector bodies _43_90 54.50 85°C p
Diode bodies B ea30 N 7as0 1937C | p

TRF No. IS/IEC61730-2_V1.0
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‘ Supplementary information: Tcon = Toss + (40 °C — Tawms),
temperature limits are given in Table 9 of IS/IEC 61730-2.
Note: Calculation for temperature test limit is based on following rational:
7j = Tcase+ RTHjc. UD .ID
Where:
T] is the diode junction temperature;
TCase is the measure diode case temperature;
RTHjc is the manufacturer's value relating junction temperature to case temperature;
UD is the diode voltage;
ID is the diode current.
Where, ID=1scx1.25=9.12x1.25=114
Tcase= Tj—RTHjc *UD *ID
Tcase=200-1.0%0.55*11.5=193.7°C
Test Date: 11/27/2018
) . . - QA PR
ARG
| %
/o
P/é:z_f’
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10.8 TABLE: Fire Test-MST 23
Module fire resistance class (A, B, C) ..o C_ ==
No. of modules provided to create the test 3 - =
EETIN A o ootactso it i o iy R U
Sample No. —
. 1838829 P
1838830 X Modules comply with the requirements for the fire resistance class i P
1838831 P
gpplemen_tary_information: Test Date: 12/12/2018 to 12/13/2018 o .
10.9 TABLE: Reverse Current Overload Test - MST 26
| i Modute over-current protection rating [A]............... 15 ol -
Testeurrent [Al......coeveie el (20,25 -
- Range of applied voitage [V]........ e | 50.25 for 1838820 & 51.45 for —
1778118
Testduration ... | 2 hours T —
ot Sample No. . —
a No flaming of the module
1838820 X No flaming or charring of the cheesecloth b
1778118 No flaming of the tissue paper
Supplementary informaac;;: Test Date: 11/30/2018 )
MST 17 TABLE: Wet Lea&age Current Test - MST 17
(after Reverse Current Overload Test)
Maximum system voltage [Vn_c] ........................... 1500 AL
Test voltage applied Vrest [Voc] ... oo . | 1500 L —
Module area A[m?.....cooocovcririerieervceeeeens | 1.94 ' =
Resistivity of wetting agent [Qecm] ......... ............ (2098 s )
Average wetting agent t;mperature [RE R e 1242
Sample No. il ’lns_ulati_on resi_s_,tance at Vrest [GQ] Insulatii&rg.smis;t]ance XA —
1838820 1.01 40.00 P
1778118 1.08 40.00
Eupplementary information: Test Date: 11/30/2018

TRF No. IS/IEC61730-2_V1.0
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10.10 TABLE: Module Breakage Test - MST 32 - P
Weight of impactor [kg] ........cooooee oo |45 =
Thickness of sample [mm] ...l | 4.46(approx.) —_
B | Mounting technique used.................. Rk . |4 pre-drilled mounting holes of|

Dia 10mm. M8 stainless steel
hardware, spring washers, flat
washer with torque 10Nm.
Module breakage ... ......c.ccc..coooeeiiiieree .. | ] No breakage

[ Breakage at 300 mm

[] Breakage at 450 mm

X Breakage at 1220 mm

Weight of particles in case of breakage [g] ............ | There is no particle coming out
from the sample.

Sampie No. _ —

X Breakage occurred, but no shear or opening large enough for a P
76 mm diameter sphere to pass freely has developed.

Disintegration occurred, but the ten largest crack-free particles
1838815 X] selected 5 min subsequent to the test did not weigh more in grams P
than 16 times the thickness of the sample in millimetres.

= Breakage occurred, but no particles larger than 6.5 cm? have been =
ejected from the sample.

Supplementary information: 11/19/2018

TRF No. IS/IEC61730-2_V1.0
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" Component Test_s ) - o N/A

o MST 15 - Partial discharge test.................... | see table 11.1 _
MST 33 - Conduit bending test............ccoviiiienl see_téble 11.2 o
MST 44 - Terminal box knockout test....................... |see ta_blé 11.3 —

1.1 TABLE: Partial Discharge Test - MST 15 N/A
._Manufz;tl]re; ............................................................ ; —
Typereference ... LAy
Materials and thicknesses ...l —
Ambient temperature [°C] ... ; =
Relative humidity [%].........cccooii e
Testmedium (airfoil) ...

" S;ampie No. PD inception voltage, U; [V] PD extinctia voltage, Ue [V]

: Mean value of PD extinction voltage, Ue, avg [V] ..o oo :

| Standard deviation of PD extinction voltage, o [V].............. W P 3

' Mean value minus standard deviation of PD extinction voltage [V]

Resulting maximum system voltage, Usys [V] ..o

Supplementary information:

Calculation of maximum system voltage:

Safety factor Fi1=1.2 (Basic safety factor)
Fa=1 (Hysteresis factor)
Fz=1.25 (Additional safety factor: reinforced insulation)

Allowable maximum system voltage: Usys = «/5 X (Ueavg — o) / (F1x F2 x F3) Voc

TRF No. IS/IEC61730-2_V1.0
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11.2 TABLE: Conduit Bending Test - MST 33 B N/A

Manufacturer and type reference of conduit....... —

Trade size of conduit [mm] ...l —

Distance between the ends of the conduit =z
in thelboxi: - | = e S WS

Distance between supports ...... .. ...l

Force load in accordance with Table 10 of IS/IEC

Sampie No. g

[] No rupture of the attachment walls of the junction box

‘ [] No separation of junction box from the conduit

Supplementary information:
Distance between supports = 760 mm + Distance between the ends of the conduit in the box |

[11.3 TABLE: Terminal Box Knockout Test - MST 44 N./A

Manufacturer of terminad bOX.......oooovviceeieeeeieee : —

Type reference ... cceee e —

N-umber of knockouts in the junction box ............_.. —

Force applied to knockout [N} ... ¢
Knockout No.

The knockout remains in place

The clearance between knockout and opening is < 0.75 mm

The knockout remains in place

The clearance between knockout and opening is < 0.75 mm

The knockout remains in place

The clearance between knockout and opening is < 0.75 mm

The knockout remains in place

O oooalololo

The clearance between knockout and opening is < 0.75 mm

Supplementary information:

TRF No. IS/IEC61730-2_V1.0
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ANNEX 1: PRODUCT DESCRIPTION SHEET (MANUFACTURERS AND TYPE REFERENCES)

A1.1 MODULE TYPE/S

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

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

ISEN300N, ISEN295, ISEN290, ISEN285, ISEN280

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

ISEN250N, ISEN245, ISEN240, ISEN235, ISEN230, ISEN225
ISEN220, ISEN215, ISEN210, ISEN205, ISEN200
ISEN200N, ISEN195, ISEN190

ISEN185, ISEN180, ISEN175, ISEN170

ISEN165, ISEN160, ISEN155, ISEN150, ISEN135, ISEN130, ISEN125, ISEN110,
ISEN100, ISEN8O, ISEN75, ISEN60, ISEN50, ISEN40, ISEN20, ISEN10

ISEN5, ISEN3

A12 MODULE DESIGN -DIMENSIONS

Module dimensions (L x W x H) [mm].......... | 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
ISEN20ON 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

ISENS8O to ISEN75: 800 x 666 x35
ISENGQ: 610 x 666 x22

ISEN5SQ: 548 x 666 x 22

ISEN40: 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

TRF No. IS/IEC61730-2_V1.0
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A1.3 SOLAR CELL
Celltypereference...........................0
Polycrystalline solar cell, type 5BB
manufactured by Sichuan Yingfa Solar Energy
Technology Co., Lid
Cell dimensions Lx W x T (x %) [mm]..... |156.75 X 156.75+0.25mm
Cell thickness [um]..... ............... el [ 200pm £ 20um
Cellareacm?).................................... |245.70
Al.4 IDENTIFICATION OF MATERIALS

Front CoVer.........ooviee i, :

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

Rear CoVer ...

Manufactured by Renewsys India Private LTD,
Model: “Preserv A 275WN/ Preserv A125WN1
Rated RTI= 120°C, overall thickness is 0.30mm

Encapsulation material

.| Ethyl-Vinyl-acetate

(EVA), Manufactured by
Renewsys India Private LTD, Type: Conserv
P 360-14FC, thickness 0.45+5%.

Frameparts...............cooii

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

Adhesive for frame

[/ 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.

Cell connector ...

| Make: Xi'an Telison Electronic New Materials Co.

Ltd

Solder tin plated copper ribbons, Sn/Pb of
60%/40% composition

String connector............

Make: Xi'an Telison Electronic New Materials Co.
Ltd

Solder tin plated copper ribbons, Sn/Pb of
60%/40% composition

Soldering material .....................oooiiieenn. ?

Manufactured by Kester, Type: 952-S

Fluxingagent ...l

Manufactured by Kester, Type: 952-S

Junction boX........o e

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

‘| Make: Zhejiang Chuangyuan Photovoltaic

Technology Co., Ltd
Type PV wire, Rated Sunlight resistant, 120°C

wet or dry, 1500 V, H1Z2Z2F, £ %4.0mm?

TRF No. IS/IEC61730-2_V1.0
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Connector ... | Make: Zhejiang Chuangyuan Photovoltaic
Technology Co., Ltd
Type PV-CY30L Connectors, rated for 1500Vdc
and 30A max

Bypassdiode ............................................... | Diode, manufactured by Yangzhou Yangjie
Electronic Technology Co., Ltd , Type 30SQ045,
rated 30A, 45V and Type 20SQ045, rated 20A,

|48V

Potting material..............ccc..ccocoo D NA

Adhesive for 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.

Additional material (e. g. fixing tape, N/A

insulation tape)......c..c.oooovieiiiiiii

A15 MODULE DESIGN - MINIMUM DISTANCES

Betweencells.......cccocoooevi i 112.67

Between cell and edge of laminate ............: | 12.66

Between any current carrying part and 13.56

edge of laminate ... :

A16 MODULE DESIGN - ELECTRICAL CONFIGURATION

Total number of cells

ISEN350 to ISEN150: 72
ISEN335X to ISEN200X: 144

ISEN300ON to ISEN280: 66
ISEN275 to ISEN250: 60
ISEN250Y:120

ISEN250N to ISEN225: 54
ISEN220 to ISEN200: 48
ISEN200ON to ISEN190: 44
ISEN185 to ISEN170: 40
ISEN 165 to ISEN10: 36
ISENS5 to ISEN 3: 18

Serial-parallel connection of cells ................

Cells all in Series/parallel according to design

Cells 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
ISEN5 to ISEN 3: N/A
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B No. of bypass diodes ................................ | ISEN350 to ISEN150: 3 ]

ISEN335X to ISEN320X: 3
ISEN300X: 3

ISEN30ON 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
ISENS5 to ISEN 3: 1
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Description Identification # |Application
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, Dielectric Strength Test 68598 | Dielectric Test
Datalogger, RH & Temperature 65675 | Dielectric Test

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
EARTH CONTINUITY TESTER 127260 | Ground Continuity test
Probe, Mechanical, Not Otherwise Specified 67371 | Accessibility Test
Chamber, Climatic, Temp and RH 169223 | Damp Heat 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 65675 | 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
| Datalogger, RH & Temperature 65675 | Post Test after Damp heat
Apparatus, Insulation Resistance Test 68600 | Post Test after Damp heat
 Datalogger, RH & Temperature 68612 | Post Test after Damp heat
Apparatus, Insulation Resistance Test 68600 | Post Test after Damp heat
Datalogger, RH & Temperature 68612
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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

Apparatus, Impact, Drop

70574

Hail Impact Test

Power Supply, DC

70250

Hail Impact 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

Chamber, Climatic, Temp and RH

169217

Thermal Cycling 50

Datalogger, Temperature

84828

Thermal Cycling 50

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 MODULE (PV LAB)

170515

Post HF-10 PIV

Force Gauge, Digital

88737

ROBUSTNESS OF TERMINATIONS
TEST

ROBUSTNESS OF TERMINATIONS

Weight 156992 | TEST
ROBUSTNESS OF TERMINATIONS
Weight 156993 | TEST

Measuring Tool, Micrometer or Caliper, Digital or
Analog

69884

ROBUSTNESS OF TERMINATIONS
TEST

FLASH SOLAR SIMULATOR

70472

Post Tests after robustness of
terminations

REFERENCE MODULE (PV LAB)

170515

Post Tests after robustness of
terminations

Apparatus, Insulation Resistance Test

63600

Post Tests after robustness of
terminations

Datalogger, RH & Temperature

68612

Post Tests after robustness of
terminations

Chamber, Climatic, Temp

70192

Bypass Diode Thermal Test

Datalogger, RH & Temperature

65675

Bypass Diode Thermal Test

Power Supply, DC

70589

Bypass Diode Thermal Test

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

CONTINOUS SIMULATOR 71790 | Temperature Test

Timer, Digital or Analog 68762 | Temperature Tes;ﬁ‘;j};q\

Datalogger

70817

Temperature T&SE—% 2\
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Power Supply, DC

70250

Reverse Current Over Load Test

Timer, Digital or Analog, Wound or Battery Powered

159551

Reverse Current Over Load Test

Chamber, Conditioning, UV

74011

UV Preconditioning Test

Chamber, Conditioning, UV

171611

UV Preconditioning Test

Datalogger

80536

UV Preconditioning Test

MODULE BREAKAGE TESTER (PV LAB)

70748

Module Breakage Test

Generator, Immunity, Surge 68614 | Impulse Voltage Test
HIGH VOLTAGE PROBE (1000:1) 127269 [Impulse Voltage Test
CUT TEST TOOL (PV LAB) 69895 | Cut Susceptibility Test

Timer, Digital or Analog, Wound or Battery Powered

158551

Cut Susceptibility Test

Datalogger, RH & Temperature

68610

Cut Susceptibility Test
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