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PRODUCT GROUP : SOLAR PANEL

General details

Icon Solar-En Power Technologies Private Limited
Customer / Applicant PH No. 09, Gram-Dighari, Mandir Hasaud, Teh Arang, Raipur 492001,
Chhattisgarh, India

Icon Solar-En Power Technologies Private Limited

Manufacturer PH No. 09, Gram-Dighari, Mandir Hasaud, Teh Arang, Raipur 492001,
Chhattisgarh, India

Program NABL

Test Lab Location (a) UL Bangalore Refer to Cover page for the UL address

Item Under Test Poly-Crystalline Photovoltaic Module

72 Cell Series:- ISEN350 to ISEN150, 144 Cell Series : ISEN335X to ISEN200X
66 Cell Series :- ISEN 300N, ISEN295 to ISEN280, 60 Cell Series :- ISEN275 to
ISEN250, 120 Cell Series :- ISEN250Y, 54 Cell Series :- ISEN250N, ISEN245 to

Wgdel ISEN225 , 48 Cell Series :- ISEN220 TO ISEN200, 44 Cell Series :- ISEN2QON ,
ISEN195, ISEN190, 40 Cell Series :- ISEN185 TO ISEN170, 36 Cell Series:-
ISEN165 to ISEN10, 18 Cell Series ISEN5 , ISEN3
Number of Samples 3 No's
UL Sample Identification £LA1966, 2231967, Refer Summary of Test resuits for multiple samples
2241968
Manufacturer Serial Number (if | ICON32036A0504102001, ICON32036A0504102003,
any) ICON32036A0504102006
Condition of IUT on receipt Good
Date of Receipt 22 May 2019
Applicable Standard IEC 61215: 2005-04 Second edition (Clause 10.2)
Date of Testing (Start date) 27 June 2019 | End Date 01 August 2019
UL general® ambient condition jemperauiiedn < @,ﬁﬁi
Relative humidity in % <70 %
Date of Reporting 13 August 2019
Test Iin-charge Ashuthosh BV
O Zy XKLLV N\ / I
[</( | ¥ecathap R N > £1 &%’fﬁ"&nabh/ s I
|« \Senior Project- Handler .| Engiheefing Manager
7, ~Reviewed by \=2\ \Authorized signatory

# Fittin the rows with information or add hyphen (-)

Disclaimer

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL
Listing, Classification or Recognition Marks or any other reference to UL on the product or system. UL authorizes the above named
company to reproduce this Report provided it is reproduced in its entirety. UL's name or marks cannot be used in any packaging,
advertising, promotion or marketing relating to the data in this Report, without UL's prior written permission. The results of testing in
this report apply only to the sample product/item, which was tested. UL Lab has not participated in the sample selection. Other
similar equipment will not necessarily produce the same results due to production tolerance and measurement uncertainties.
AThe applicable standard ambient condition supersedes the lab general ambient conditions and are recorded in datasheets available

in the lab.
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Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

General Remarks (Iif any)
1) The below got results in this report will relate only to the items tested.

2) This Report shall not be reproduced except in full, without the written approval of the testing laboratory.
3) The test report covers models of all modules mentioned in this report.

4). Aluminum Frame Details:

1. Frame Manufacturer:- ALOM EXTRUSIONS LTD.
2. Anodizing Process :- Matte finished Sliver Anodizing
3 Anodizing thickness ( thickness of Aluminum coating in microns): 15 MICRON

Description of Item under Test (1UT)
POLYCRYSTALLINE PV MODULES

Enclosure:

Annexure A: Sample ldentification
Annexure B: Summary of test results
Annexure C: Test Methods and Results
Annexure D: Instrument Calibration Details
Annexure E: BOM Declaration Details

Annexure F: PIV Graphs, PV Module components list & Photos

Ré‘y'r_e'y;tgdgbg? sﬁgh-élure:
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Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

ANNEXURE A

Sample Identification List

Sample Identification

" Identification | i . .
UL Sample No. . Sample Serial Number Date Received Product Description
in Report

2241966 1 ICON32036A0504102001 | 2019/05/22 | 5/ AR PV MODULES, ISEN320

2241967 2 ICON32036A0504102003 | 2019/05/22 | SOLAR PV MODULES,
ISEN320

2241968 3 ICON32036A0504102006 | 2019/05/22 | SOLAR PV MODULES,
ISEN320

Page 5 of 42
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ULR NO. TC616819100000780F

Annexure B

Summary of test results

Test
Test Name Results
No.
1 Preconditioning All the samples were preconditioned for 5.5 kwhr
2 | Visual Inspection Test | No visual defects were observed
(Before Salt Mist Test)
|
. L i | Maximum power obtained:
3 Maximum Power Determination (Before Salt Mist . 1) 2241966- 327.56 W
Test) 2) 2241967- 326.47W
3) 2241968- 327.42W
4 Dielectric withstand Test (Before Salt Mist Test) | No Dielectric Breakdown
5 | Wet leakage current Test (Before Salt Mist Test) No Dielectric Breakdown
6 : Ground Continuity Test (Before Salt Mist Test) All the resistances measured were within 0.1
7 Salt Mist Test (Severity 1) | Test conducted on 2 samples ‘
Visual Inspection Test No visual def. b g |
: o a ct serve
(After Salt Mist Test) vistal aetects were o
Maximum power obtained: ‘
9 ‘ Maximum Power Determination (After Salt Mist Test) 1) 2241966- 325.08W
2) 2241967- 325.11W
' Dielectric withstand Test : :
| . No Dielectric Breakdown
(After Salt Mist Test)
1 Wet leakage current Test
No Di i
(After Salt Mist Test) o Dielectric Breakdown
Ground Continuity Test '
12 . All the resistances measured were within 0.1 Ohm.
{(After Salt Mist Test)
13 | Bypass diode functionality test All the bypass diodes remain Operational
- . Ma;<imum power obt_ai;med:
" Maximum Power Determination (After Bypass diode 1) 2241966- 324.08W
Test) 2) 2241967-323.97W

y sigrjature:
L4468/ 12.0 Page 6 of 42
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5 ANNEXURE C

TEST METHODS AND RESULTS
i Preconditioning

i All test samples shall be preconditioned with either giobal or direct normal sunlight (natural or simulated)
according to the specifications given in the applicable design qualification and type approval IEC Standard

applicable to the PV module technology considered, i.e., IEC 61215 for crystalline silicon.

(Before conducting preconditioning -> short visual inspection)

Before beginning testing, all modules, including the control, shall be exposed to sunlight (either real or simulated)
at an irradiation level of 5 kWh/m 2 to 5.5 kWh/m2 while open-circuited.

Apparatus:

The following equipment is required to perform Preconditioning in natural sunlight:

a) A PV reference device (in accordance with IEC 60904-2) such as a reference cell, a reference module or a
pyranometer.

b) A suitable mount for supporting the test specimen and the reference device (A two-axis tracking system capable
of tracking the sun is recommended in order to reduce testing time to a minimum, but it is not required).

¢) A system for collecting continuous short circuit data from the reference device. Data points should collected at
minimum intervals of 1 minute apart. If the data collection system is not capable of recording and displaying the
cumulative Amp-Hour (Ah) output from the reference device, the cumulative Amp-Hour (Ah) output shall be

determined by calculation from the raw data file.

If natural sunlight is used the exposure should be scheduled to take place during mid-day, so as to have peak solar
irradiance take place during roughly the middle of the exposure period. To complete the exposure in 1 workday
the test should be scheduled for a day when the solar irradiance is at least 700 W/m2 (average over 8 hours)

Before starting calculate an estimated amount of time for the required exposure using table 1: Estimated Duration
Calculation.

Determine the Ah output of the reference device that equates to the solar Irradiation level of 5.0 kWh/m2, using
the rated values provided for the reference. Using table 2: Cumulative Ah Calculation.

Procedure (all types):

With the test specimen and the reference device mounted co-planar on the mounting system expose the specimen

to the irradiance, and begin collecting the cumulative Amp-Hour {Ah) output data from the reference device
bl . N
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Immediately upon completion the test specimen shall be removed from exposure to the irradiance.

If the data collection system is not able to automatically signal completion, the recorded data shall be checked
periodically as needed to ensure that the total irradiation does not exceed 5.5 kWh/m2.

If the data collection system is not capable of recording and displaying the cumulative Amp-Hour (Ah) output from
the reference device, the cumulative Amp-Hour (Ah) output shall be determined by calculation and checked
periodically as needed to ensure that the total irradiation does not exceed 5.5kWh/m?2.

If a calibrated automatic system is used the following calculations may be used only if needed.

TABLE 1: Estimated Duration Calculation

[Et‘i-mate_d gverage irradiance level 1.0 ' kW/m?
| Required Irradiation level - 5-5.5 kWh/m?
| Estimated Duration 5.0 [ h

irradiation level (kW * 2/m2)
irradiancelevel (kW/m?2)

EstimatedDuration =

TABLE 2: Cumulative Ah Calculation

L . (Am?/kw)
Required Irradiation level 5-55 kWh/m*
Required Ah output | - Ah

Cumulative— Ah=[DeviceRating(A-m* | kW)]*[5.0(kW - h/ m*]

Test Date: 06/27/2015

TABLE 3: Final Results

Duration of exposure 5.21 'h
Irradiance level _ 990 wW/m?
' Cumulative Ah output | - Ah
|_ Irradiation level 515 ) kWh/m? J

[X] All of the modules were exposed to the required irradiance.

Visual inspection (Before Salt Mist Test) (MST 01)
Test samples

Thre;a_,sg‘{ﬁﬁlé‘;u{\the solar module were submitted for testing.
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ULR NO. TC616819100000780F

Test conditions

Carefully inspect each sample under an illumination of not less than 1000 lux for the following conditions:
1. No mechanical deterioration of module components which would significantly impair their

Function during their intended life.

2. No mechanical corrosion of module components which would significantly impair their

Function during their intended life.

Compliance Criteria — The Visual inspection before Salt mist test shall not exhibit any mechanical deterioration or
corrosion on solar modules which would significantly impair their function during their intended life.

Result ~
Test Date: 06/28/2019
Sample No. - Visual Inspection (10.1.) . I;/F -
No Vis_ual de_fects was Found P
) 2241967 No Visual defects was Found p
2241968 _ No Visual defects was Found - p
Remarks: NA - S : _-

Reviewed by §iénature:
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Maximum Power Determination (10.2) (Before Sait Mist Test)

Test samples

Three samples of the solar module after Visual Inspection were subjected to Maximum Power determinations

é (Before Salt Mist Test).

Test configuration

The following equipment was used to perform |-V characteristic measurements in simulated sunlight (solar

simulator):

a) Class A solar simulator in accordance with IEC 60904-9. The designated test area was greater than the

area that is spanned by the test specimen.

b) A PV reference solar module in accordance with IEC 60904-2 was used to calibrate the sun simulator

¢) The means for monitoring the temperature of the test specimen and the reference device to an

accuracy of 1 °C and repeatability of £0.5 °C.

d) An irradiance sensor that tracks the instantaneous irradiance was placed in the test plane. This
irradiance sensor was linear in the range of irradiances over which the measurements were taken.

e) The temperature of the reference device and the specimen was measured using instrumentation with

accuracy of £1 °C with repeatability of 0.5 °C.

f) Equipment for measuring the current of the test specimen and reference device to an accuracy of +0.2 %

of the reading.

g) Equipment for measuring the voltage of the test specimen and reference device to an accuracy of +0.2 %

Compliance Criteria —

The Solar modules underwent the Maximum power determination test before Salt Mist Test, in order to record the
Electrical data (Maximum Power) which was compared and analyzed for Percentage degradation after performing

Salt Mist Test.
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Result -

Test Date: 06/28/2019

10.2 TABLE: Maximum Power Determination (Initial)
Cell temperature (°C) : 25 —
Irradiance (W/m?) 1000 -
Initial examination
Sample No. Voc (V) Vmp (V) Isc (Amps) Imp (Amps) Pmp (W)
2241966 46.13 37.79 9.13 8.67 327.56
2241967 46.16 37.91 9.13 8.61 326.47
2241968 46.15 37.87 9.14 8.65 327.42
Remarks: Refer PIV graphs for FF value.

Dielectric Withstand Test (Before Salt Mist Test) (MST 16)

application class and the maximum system voltage.
Sample Requirements

Same Solar modules from Maximum power determination test were submitted for this test.

Test configuration

a) Connect the shorted output terminals of the module to the positive terminal of a d.c. insulation tester with a
current limitation.

b) Connect the exposed metal parts of the module to the negative terminal of the tester

c) Increase the voltage applied by the tester at a rate not exceeding 500 V./sec. to a maximum equal to the
maximum test voltage( The maximum test voltage shall be equal to 2000V plus four times the maximum system
voltage for application-class A and equal to 1000V plus two times the maximum system voltage for application-class
B). Maintain the voltage at this level for 1 min.

d) Reduce the applied voltage to zero and short-circuit the terminals of the test equipment to discharge the voltage
build-up in the module.

e) Remove the short circuit.

‘ il |
| B -« i | § |
Reviewediby Signature:
192.0-PO8 L I550e 12.0
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f} Increase the voltage applied by the test equipment at a rate not to exceed 500 V/sec. to the maximum test
voltage. Maintain the voltage at this level for 2 min. Then determine the insulation resistance.
g) Reduce the applied voltage to zero and short-circuit the terminals of the test equipment to discharge the voltage

build-up in the module.
h) Remove the short circuit and disconnect the test equipment from the module.

Compliance Criteria —

For modules with an area greater than 0.1 m? there shall not be any dielectric breakdown or arc-over during

Dielectric withstand test, and the measured insulation resistance shall not be less than __20.6__Mega Ohms.

Length Width ‘ Minimum
Sample # m m Area (Lx W) m? Resistance
40 Mohm*m?2/Area
2241966 B - -
2241967 1.966 0.986 1.938 20.6
2241968
' Results —
Test Date: 06/28/2019
MST 16 Table: Dielectric Withstand Test
Module maximum system voltage rating (V, DC) 1500 -
Potential applied (V, DC) IR=1500 —
DWT = 8000
initial Tests
Sample # Measured {(GS2) Result
2241966 1.68 P
2241967 1.88 P
2241968 8.87 P
Remarks: NA

For modules with an area greater than 0.1 m?, there [was] [wasnet] no indication of dielectric breakdown or arc-

over during Dielectric Withstand Test, and the measured insulation resistance

_20.6_Mega Ohms.

Lab Condition:- Temp: 25.3°C, Humidity: 44.0%

VS
(=/8u ]
Re;'v@e\@eé kgy si

1280 %058 s 12.0

[was] [was not]
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Wet leakage current test (Before Salt Mist Test) (10.15)

Sample Requirements

Same Solar modules from Dielectric Withstand Test were submitted for this test.

Test configuration

a) Immerse the module in the tank of the required solution (with resistivity 3500Q.cm or less, surface tension
0.03N.M™ or less, temperature 22°C+3°C) to a depth sufficient to cover all surfaces except junction box entries not
designed for immersion. The cable entries shall be thoroughly sprayed with solution. If the module is provided with

a mating connector, the connector should be immersed during the test.

b) Connect the shorted output terminals of the module to the positive terminal of the test equipment. Connect the
liquid test solution to the negative terminal of the test equipment using a suitable metallic conductor.

c) Increase the voltage applied by the tester at a rate not exceeding 500 V./sec. to a maximum equal to 1000V,
maintain the voltage at this level for 2 min. Then determine the insulation resistance.

d) Reduce the applied voltage to zero and short-circuit the terminals of the test equipment to discharge the voltage

build-up in the module.
Compliance Criteria -

For modules with an area greater than 0.1 m?, the measured insulation resistance shall not be less than 20.6 Mega

Ohmes.

Length Width Minimum \
Sample # m m Area (Lx W) m? Resistance
40 Mohm*m?/Area
2241966 -
2241967 i 1.966 0.986 1.938 20.6
2241968

e B

Reviewed by Sikniature:
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ULR NO. TC616819100000780F

Result-

Test Date: 06/28/2019

10.15 TABLE: Wet leakage current test (Initial)

Test voltage applied [V] oeeeeeeeevennnee. : 1500 —

Module maximum system voltage rating (V, DC) : 1500 —

Solution resistivity [Q cm], <3,500Q cmat22+3°C : 2180 Q cm at 21.8°C —

Sample No. Measured [GQ] Limit [MQ] Result

2241966 4.75 20.6 P
2241967 3.22 20.6 P
2241968 3.54 20.6 P

Remarks: NA

Ground Continuity Test {Before Salt Mist Test) (MST 13)

Sample Requirements

Same Solar modules from Wet leakage current test t were submitted for this test.

Test configuration

a) Select the manufacturer’s designated grounding point and recommended grounding connection. Attach to one

terminal of the constant current supply.

b) Select an adjacent{connected) exposed conductive component with the greatest physical displacement from the
grounding point, and attach to the other terminal of the current supply.

c) Attach the voltmeter to the two conductive components attached to the current supply in proximity to the

current leads.

d) Apply a current 2.5 times £10% of the maximum over-current protection rating of the module for a minimum of

2 min,
e} Measure the applied current and the resultant voltage drop
f) Reduce the current to zero.

g) Repeat the test on one additional frame component.

-~

741 M\ P\
Reilewed by sighature:
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ULR NO. TC616819100000780F

Compliance Criteria —

The resistance between the selected exposed conductive component and each other conductive component of the

module shall be less than 0.1Q.

Result-
Test Date: 06/28/2019
MST 13 Ground Continuity Test (Initial)
Maximum over-current protection rating (A) 15 —
Current applied (A) 2.5x15=37.5
Location of designated grounding point : Along the grounding holes —_
Location of second contacting point Along the grounding holes —
L Resistance
Sample No. Position in test sequence: Voltage (V) o P/F
(milli Q)
2241966 Initial examination 0.30 8.00 P
Final examination 0.32 8.53 P
Initial examination 0.26 6.93 P
2241967
Final examination 0.26 6.93 P
Initial examination 0.45 12.00 P
2241968
Final examination 0.48 12.80 P
Remarks: NA

Page 15 of 42
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Salt Mist Test (Severity 1)
Test samples
Two samples from Ground Continuity Test (Before Salt Mist Test) were submitted for this test.

Test configuration

The chamber for this test was constructed of such materials that would not influence the corrosive effects of the
salt mist. The detailed construction of the chamber, including the method of producing the mist is as follows:

a) The conditions in the chamber were within the limits specified;

b) A sufficiently large volume with constant, homogeneous conditions (not affected by turbulence) is Available
¢) No direct spray impinges upon the specimens under test;

d) Drops of liquid accumulating on the ceiling, the walls or other parts did not drip on the specimens;

e) The chamber was properly vented to prevent pressure build-up and allow uniform distribution of salt fog. The
discharge end of the vent was protected from squalls which can cause strong air currents in the chamber.

f) During testing the face of the PV module normally exposed to solar irradiance shall be inclined 15° to 30° from

vertical inside the salt mist chamber.

Atomizer (s)

The atomizer(s) used were of such a design and construction as to produce a finely divided, wet, dense mist. The
atomizer(s) was made of material that is non-reactive to the salt solution.

Salt solution Concentration

The salt used for the test was of high quality sodium chloride (NaCl) when dry, not more than 0.1% sodium iodide

and not more than 0.3% of total impurities.
The salt solution concentration was 5 + 1% by weight.

pH value

The pH value of the solution was 7.01 at a temperature of 3512 degree C.

Reviewed by sighdture:
12:L0£065% Issyle 12.0 Page 16 of 42
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Severity (1)

For severities (1)

by the combination of the number of spray periods and the duration of the storage under
humid conditions following each spray period.

Severity (1):  four spray periods, each of 2 h, with 2 humidity storage period of seven
days after each.

NOTE -~ The humidity storage period should be suitably reduced so that the spray
period plus storage period is seven days.

8 Testing

9.1  The specimen shall be placed in the salt mist chamber, and sprayed with the salt
solution, for a period of 2 h at a temperature between 15 °C and 35 °C,

9.2  The salt mist conditions shali be maintained in all parts of the exposure zone, that a
clean collecting receptacle with a horizontal collecting area of 80 cm®, placed at any point
in the exposure zone, shall collect between 1,0 mi and 2,0 ml of solution per hour,
averaged over the collecting period. A minimum of iwe receptacles shall be used. The
receptacies shall be placed such that they are not shielded by the specimen and so that
no condensate from any source shall be collected.

NOTE -~ When calibrating the spray rate of the chamber, a minimum spray period of 8 h shouid be usad,
for accurate measurament purposes.

8.3 Severities (1)

At the end of the spray period, the specimen shall be transferred to the humndtty
chamber and stored at a temperature of 40 °C % 2 °C and a relative humidity of (93_,3) % in
accordance with 1IEC 68-2-3.

The spraying with salt solution as in 9.1 and the storage as in this subclauss constitutes
one cycle.

Rev:ewed bytslghature

\B m -':.ﬁaw’ Page 17 of 42




Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

1G¢ FRecovery (at the end of testing)

The relevant specification shall state whether or not the specimen shall be washed. If the
specimen is to be washed, it shall be washed in running tap water for 5 min, rinsed in
distilled or demineralized water, shaken by hand or subjected to air blast ic remove
dronlets of water, then dried for 1 h at 55 °C + 2 °C and allowed to ¢ool under controlied
recovery conditions {IEC 68-1, 5.4.1) for not less than 1 h and not more than 2 h.

The relevant specification shall specify, if needed, other methods to be used for washing
and drying the specimen. it shall be stored under controlled recovery conditions (IEC 68-1,
5.4.1) for not less than 1 h and not more than 2 h. The temperature of the water used for
washing shall not exceed 35 °C.

Savarity
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Total test time is around 28 days (Approximate).
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Compliance Criteria -

a) No mechanical deterioration or corrosion of module components which would significantly impair their

function during their intended life.

b) The electrical performance (maximum power) shall not decrease by more than 5 % of the initial value.
c) The requirements of the insulation test shall meet.
Result —

Test Date: 06/28/2019 to 07/31/2019

There fwas} [was no] mechanical deterioration or corrosion of module components after test.

Tanberathre ' Humidity . . B .
Sample No. o Starting Time & Date End Time & Date
(°C) (%)
2241966 40 93 3pm - 06/28/2019 2pm - 07/31/2019
2241967 ‘ 40 93 | 3pm - 06/28/2019 | 2pm-07/31/2019
Remarks: NA -

Test Date: 07/31/2019

Visual inspection (After Salt Mist Test) (MST 01)

Test samples

Two samples of the solar module after Salt mist test were visually inspected.

Test conditions

Carefully inspect each sample under an illumination of not less than 1000 lux for the following conditions:

1. No mechanical deterioration of module components which would significantly impair their
Function during their intended life.
2. No mechanical corrosion of module components which would significantly impair their

Function during their intended life.
r'—'-‘—'—-\\

~
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' Compliance Criteria — The Visual inspection before Salt mist test shall not exhibit any mechanical deterioration or
corrosion on solar modules which would significantly impair their function during their intended life.

! Result -

é Sample No. | Visual Inspection (10.1) P/F

i 2241966 No visual defects was found P

2241367 No visual defects was found P
Remarks: NA B

Maximum Power Determination (10.2) (After Salt Mist Test)

Test samples

Two samples of the solar module after Visual Inspection were subjected to Maximum Power determinations.

Test configuration

The following equipment was used to perform |-V characteristic measurements in simulated sunlight (solar

simulator):

a) Class A solar simulator in accordance with IEC 60904-9. The designated test area was greater than the

area that is spanned by the test specimen.

b) A PV reference solar module in accordance with IEC 60904-2 was used to calibrate the sun simulator

accuracy of +1 °C and repeatability of 0.5 °C.

d} An irradiance sensor that tracks the instantaneous irradiance was placed in the test plane. This
irradiance sensor was linear in the range of irradiances over which the measurements were taken.
e) The temperature of the reference device and the specimen was measured using instrumentation with

accuracy of £1 °C with repeatability of +0.5 °C.

f) Equipment for measuring the current of the test specimen and reference device to an accuracy of 0.2 %

of the reading.

g) Equipment for measuring the voltage of the test specimen and reference device to an accuracy of 0.2 %

of the reading.

A
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Compliance Criteria —

The Solar modules underwent the Maximum power determination test before Salt Mist Test, in order to record the
Electrical data (Maximum Power) which was compared and analyzed for Percentage degradation after performing

Salt Mist Test.
Result -

Test Date: 07/31/2019

10.2 TABLE: Maximum Power Determination
Cell temperature (°C) 25 —
irradiance (W/m?) 1000 —
Sample No. Voc (V) Vmp (V) Isc (Amps) Imp (Amps) Pmp (W)
2241966 45.83 37.54 9.14 8.66 325.08
2241967 45.87 37.55 9.15 8.66 325.11

Remarks: refer PIV graphs for FF values.

Calculation of Pmp degradation as a result of Salt mist test:

Pmp after test [W] ‘ Result of calculation [%]

100 * (Pmp after test — Pmp before test) / Pmp before test

Result

sample Pmp before test
2241966 327.56 325.08
2241967 326.47 325.11

The degradation of maximum output power [did} [did not] exceed 5 % of the initial value measured.

Dielectric Withstand Test (After Salt Mist Test) (MST 16)

This test is identical with test Insulation Test (10.3) from IEC61215 with test levels depending on the application

class and the maximum system voltage.

Sample Requirements

-0.75

-0.41

Same Solar modules from Maximum power determination test were submitted for this test.

[S/£FEE \) .
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Test configuration

a) Connect the shorted output terminals of the module to the positive terminal of a d.c. insulation tester with a

current limitation.
b) Connect the exposed metal parts of the module to the negative terminal of the tester

c) Increase the voltage applied by the tester at a rate not exceeding 500 V./sec. to a maximum equal to the
maximum test voltage( The maximum test voltage shall be equal to 2000V plus four times the maximum system
voltage for application-class A and equal to 1000V plus two times the maximum system voltage for application-class
B). Maintain the voltage at this level for 1 min.

d) Reduce the applied voltage to zero and short-circuit the terminals of the test equipment to discharge the voltage
build-up in the module.

e) Remove the short circuit.

f) Increase the voltage applied by the test equipment at a rate not to exceed 500 V/sec. to the maximum test
voltage. Maintain the voltage at this level for 2 min. Then determine the insulation resistance.

g) Reduce the applied voltage to zero and short-circuit the terminals of the test equipment to discharge the voltage
build-up in the module.

h) Remove the short circuit and disconnect the test equipment from the module.

Compliance Criteria -

For modules with an area greater than 0.1 m?, there shall not be any dielectric breakdown or arc-over during

Dielectric withstand test, and the measured insulation resistance shall not be less than Mega Ohms.
| —
Length Width Minimum
Sample # m M Area (Lx W) m? Resistance
40 Mohm*m?/Area
2241966 o
—_ B 1.966 0.986 1.938 20.6
2241967 '
Resuits —
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Test Date: 08/01/2019

MST 16 Table: Dielectric Withstand Test
Module maximum system voltage rating (V, DC) : 1500 —
Potential applied (V, DC) : DWT = 8000 —
IR =1500
Sample # Measured (GQ) Result
2241966 4.27 Pass
2241967 3.82 Pass
Remarks: NA

For modules with an area greater than 0.1 m?, there [was][was-ret] no indication of dielectric breakdown or arc-
over during Dielectric Withstand Test, and the measured insulation resistance [was] [was—not] less than

_20.__Mega Ohms.

Lab Condition:- Temp: 25.8°C, Humidity: 47.9%

Wet leakage current test (After Salt Mist Test) (10.15)

Sample Requirements

Same Solar modules from Dielectric Withstand Test were submitted for this test.

Test configuration

a) Immerse the module in the tank of the required solution{with resistivity 3500Q.cm or less, surface tension
0.03N.M* or less, temperature 22°C+3°C) to a depth sufficient to cover all surfaces except junction box entries not
designed for immersion. The cable entries shall be thoroughly sprayed with solution. If the module is provided with

a mating connector, the connector should be immersed during the test.

b} Connect the shorted output terminals of the module to the positive terminal of the test equipment. Connect the
liquid test solution to the negative terminal of the test equipment using a suitable metallic conductor.

c) Increase the voltage applied by the tester at a rate not exceeding 500 V./sec. to a maximum equal to 1000V,
maintain the voltage at this level for 2 min. Then determine the insulation resistance.

d) Reduce the applied voltage to zero and short-circuit the terminals of the test equipment to discharge the voltage

build-up in the module.

{I ,r,' I, I. { '.- |
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Compliance Criteria -

For modules with an area greater than 0.1 m?, the measured insulation resistance shall not be less than

_20.6_Mega Ohms.

Ji — — -
| Length Width Minimum
Sample # M m Area (LxW) m? Resistance
40 Mohm*m?/Area
2241966 N
- 1.966 0.986 1.938 20.6
2241967
—— - g — —
Result-
Test Date: 08/01/2019
10.15 TABLE: Wet leakage current test
Test voltage applied [V] cevrveevvennnn 1500 —
Module maximum system voltage rating (V, DC) 1500 —
Solution resistivity [Q cm], < 3,500 Q cm at 22 +3 °C : 1850 -
Solution Temperature °C 24.4
Sample No. Measured {GQ)] Limit [MQ] Result
2241966 3.44 20.6 P
2241967 2.92 20.6 P

Remarks: NA

Ground Continuity Test (After Salt Mist Test) (MST 13)

Sample Requirements

Same Solar modules from Wet leakage current test t were submitted for this test.

Test configuration

a) Select the manufacturer’s designated grounding point and recommended grounding connection. Attach to one

terminal of the constant current supply.

/- f;"._e*_-_ ,& N
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b) Select an adjacent (connected) exposed conductive component with the greatest physical displacement from the

grounding point, and attach to the other terminal of the current supply.

¢) Attach the voltmeter to the two conductive components attached to the current supply in proximity to the

current leads.

d) Apply a current 2.5 times +10% of the maximum over-current protection rating of the module for a minimum of

2 min..

e) Measure the applied current and the resultant voltage drop

f) Reduce the current to zero.

g) Repeat the test on one additional frame component.

Compliance Criteria —

The resistance between the selected exposed conductive component and each other conductive component of the

module shall be less than 0.1Q.
Result-

Test Date: 06/19/2019

MST 13 Ground Continuity Test
Maximum over-current protection rating (A) 15
Current applied {A) 2.5x15=37.5

Location of designated grounding point :

Along the grounding holes

Location of second contacting point

Along the grounding holes

. Resistance
Sample No. Position in test sequence: Voltage (V) . P/F
{milli Q)
Initial examination 0.36 9.60 P
2241966
Final examination 0.36 9.60 P
Initial examination 0.38 10.13 p
2241967 =
Final examination 0.40 10.66 p
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Bypass diode functionality test (After Salt Mist Test)

Sample Requirements

Same Solar modules from Ground Continuity Test (After Salt Mist Test) were submitted for this test.

Test configuration

This procedure can be conducted in any ambient within 25°C+10°C. During the test the sample shall not be

subjected to illumination.
a) Electrically short any blocking diodes incorporated to the test sample
b) Determine the rated STC short-circuit current of the test sample from its label or instruction sheet.

c) Connect the DC power source’s positive output to the test sample negative lead, and the DC power source’s :
negative output to the test sample positive lead by using wires of the manufacturer’s minimum recommended wire :
gauge. Follow the manufacturer’s recommendations for wire entry into the wiring compartment. With this
configuration the current shall pass through the cells in the reverse direction and through the diode(s) in the

forward direction.

NOTE some modules have overlapping bypass diode circuits; in this case it may be necessary to install a jumper i
cable to ensure that all the current is flowing through one bypass diode.

d) Apply a current equal to of 1.25 times (+5%) the STC short-circuit current of the test samples for a period of 1 h.

Compliance Criteria —

After the 1 h of current flow check that the bypass diode(s) remains operational / non-operational. :
Check for below Table for results.

Result-
Test Date: 08/01/2019

TABLE: Bypé;s diode functionality test o N '
Sample No. 2241966 — |
Module temperature [°C] ; 25°C+10°C B —
Number of diodes in junction box : 3 -
Diode manufacturer : Panjit Semiconductor o —
Diode-type designation : Schottky Diodes - o —
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Rated STC short-circuit current [A] : 9.12 -
Current flow (1.25 * Isc) [A] : 11.40 -
Test duration (hour) 1

D1 D2 D3 Result
Diode functional? yes/no : Yes Yes Yes Pass
Remarks: NA

Test Date:08/01/2019

TABLE: Bypass diode functionality test
Sample No. 2241967 —
Module temperature [°C] : 25°C+10°C -
Number of diodes in junction box : 3 -
Diode manufacturer : Panjit Semiconductor —
Diode type designation : Schottky Diodes —
Rated STC short-circuit current [A} : 9.12 -
Current flow (1.25 * Isc) [A] : 11.40 -
Test duration (hour) 01

D1 D2 D3 Result
Diode functional? yes/no : Yes Yes Yes Pass
Remarks: NA

Maximum Power Determination (10.2) (After Bypass Diode Test)

Test samples

Two samples of the solar module after Bypass Diode test were subjected to Maximum Power determinations.

Test configuration

The following equipment was used to perform |-V characteristic measurements in simulated sunlight (solar

simulator):

a) Class A solar simulator in accordance with IEC 60904-9. The designated test area was greater than the area

that is spanned by the test specimen.

b) APV reference solar module in accordance with IEC 60904-2 was used to calibrate the sun simulator

——N '\\\I/
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c) The means for monitoring the temperature of the test specimen and the reference device to an accuracy of +1
“Cand repeatability of +0.5 °C.

d) An irradiance sensor that tracks the instantaneous irradiance was placed in the test plane. This irradiance
sensor was linear in the range of irradiances over which the measurements were taken.

e) The temperature of the reference device and the specimen was measured using instrumentation with accuracy
of +1 °C with repeatability of +0.5 °C.

f) Equipment for measuring the current of the test specimen and reference device to an accuracy of £0.2 % of the

reading.

g) Equipment for measuring the voltage of the test specimen and reference device to an accuracy of +0.2 % of the

reading.
Compliance Criteria —

The Solar modules underwent the Maximum power determination test before Salt Mist Test, in order to record the
Electrical data (Maximum Power) which was compared and analyzed for Percentage degradation after performing

Salt Mist Test.
Result -

Test Date: 08/01/2019

10.2 TABLE: Maximum Power Determination
Cell temperature (°C) 25 —
Irradiance (W/m?) - 1000 —
Sample No. Voc (V) Vmp (V) Isc (Amps) Imp (Amps) Pmp (W)
2241966 46.02 37.58 9.16 8.62 324.08
2231967 45.58 37.55 9.16 8.63 323.97
Remarks: refer PIV graph for FF values.
A oRIVATER
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ANNEXURE D

INSTRUMENT CALIBRATION DETAILS

sl Expiration
No Test Name Id Number Description Date
| 1| Pre conditioning 69889 | PYRANOMETER (PV LAB) 2022-AUG-23
2 | Pre conditioning 70817 | Datalogger ‘ 2020-MAY-07
3 | Pre conditioning - 71790 | CONTINOUS SIMULATOR NA
4 | Visual Inspection 80703 | Light Meters & Sensors 2020-MAR-25
5| Visual Inspection 160912 | Fixture, For Testing, Table NA
6 | Visual Inspection 76645 | Magnifying Lens, Without Ruler NA
Maximum Power
7 | Determination 70683 | Thermometer, Infrared 2020-FEB-11
Maximum Power
8 | Determination 158581 | Measuring Tool, Ruler or Tape Measure | 2019-SEP-18
- | Maximum Power
9 | Determination 70472 | FLASH SOLAR SIMULATOR NA
Maximum Power
10 | Determination 176313 | REFERENCE MODULE (PV LAB) | 2020-JAN-04
11 | Dielectric Withstand Test 65675 Datalogger, RH & Temperature | 2020-FEB-06
12 | Wet leakage current test 177913 | Meter, pH, Digital or Analog 2020-MAR-04
13 | Wet leakage current test | 167776 | Fixture, For Testing, Water Tank ]
Timer, Digital or Analog, Wound or o
14 | Wet leakage current test 159551 | Battery Powered 2019-SEP-11
15 | Wet leakage current test 67918 | Indicator, Temperature 2020-JAN-10
16 | Wet leakage current test 171342 | Apparatus, Insulation Resistance Test 2020-JAN-11
17 | Ground Continuity Test 127260 | EARTH CONTINUITY TESTER 2019-NOV-22
18 | Ground Continuity Test 68612 | Datalogger, RH & Temperature 2019-SEP-14
Timer, Digital or Analog, Wound or
19 | Ground Continuity Test 159551 | Battery Powered 2019-SEP-11
20 | Insulation resistance test 68600 | Apparatus, Insulation Resistance Test 2020-APR-22
21 | Insulation resistance test 68612 | Datalogger, RH & Temperature R 2019-SEP-14
| 22 | Insulation resistance test 171342 | Apparatus, Insulation Resistance Test — 2020-JAN-11 |
23 | Salt Mist Test 70752 | Chamber, Conditioning, Salt Fog 2020-FEB-02
24 | Salt Mist Test - 68611 | Datalogger, RH & Temperature 2020-FEB-06
25 | Salt Mist Test 69891 | Gauge, Inclinometer, Digital or Analog 2019-AUG-04
26 | Salt Mist Test 67909 | Indicator, Temperature _ 2020-JUN-06
27 | Salt Mist Test 178001 | Gauge, Force, Digital or Analog 2020-MAR-26
28 | Salt Mist Test - 71546 | Chamber, Climatic, Temp and RH 2020-JAN-09 |
| 289 | Salt Mist Test 67124 | Meter, pH, Digital or Analog NA
30 | Salt Mist Test 70752 | Chamber, Conditioning, Salt Fog | 2020-FEB-02
|31 | Salt Mist Test B 68611 | Datalogger, RH & Temperature 2020-FEB-06
32 | Salt Mist Test 69891 | Gauge, Inclinometer, Digital or Analog 2019-AUG-04
33 | Salt Mist Test 67909 | Indicator, Temperature | 2020-JUN-06
34 | Salt Mist Test 178001 | Gauge, Force, Digital or Analog | 2020-MAR-26 |
3;;£@E§{est 71546 | Chamber, Climatic, Temp and RH | 2020-JAN-09 |
sy "y R 7
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| 36 | Salt Mist Test 67124 | Meter, pH, Digital or Analog
| 37 | Salt Mist Test 70752 | Chamber, Conditioning, Salt Fog | 2020-FEB-02
38 | Salt Mist Test ) 68611 | Datalogger, RH & Temperature 2020-FEB-06
39 | Salt Mist Test 69891 | Gauge, Inclinometer, Digital or Analog 2019-AUG-04
| 40 | Salt Mist Test 67909 | Indicator, Temperature 2020-JUN-06
41 | Salt Mist Test 178001 | Gauge, Force, Digital or Analog 2020-MAR-26
42 | Salt Mist Test 71546 | Chamber, Climatic, Temp and RH 2020-JAN-09
43 | Salt Mist Test 67124 | Meter, pH, Digital or Analog NA
44 | Salt Mist Test R 70752 | Chamber, Conditioning, Salt Fog 2020-FEB-02
45 | Salt Mist Test 68611 | Datalogger, RH & Temperature 2020-FEB-06
46 | Salt Mist Test 69891 | Gauge, Inclinometer, Digital or Analog 2019-AUG-04
47 | Salt Mist Test 67909 | Indicator, Temperature 2020-JUN-06
48 | Salt Mist Test - 178001 | Gauge, Force, Digital or Analog 2020-MAR-26
49 | Salt Mist Test B 71546 | Chamber, Climatic, Temp and RH 2020-JAN-09
50 | Salt Mist Test 67124 | Meter, pH, Digital or Analog NA -
51 | Visual Inspection 180089 | Meter and/or Sensor, Light 2020-JUN-15
52 | Visual Inspection 160912 | Fixture, For Testing, Table NA
53 | Visual Inspection 76645 | Magnifying Lens, Without Ruler NA
Maximum Power
54 | Determination - 70683 | Thermometer, Infrared 2020-FEB-11
Maximum Power
55 | Determination 158581 | Measuring Tool, Ruler or Tape Measure | 2019-SEP-18
Maximum Power
|56 | Determination 70472 | FLASH SOLAR SIMULATOR NA
Maximum Power
57 | Determination 176313 | REFERENCE MODULE (PV LAB) - 2020-JAN-04
58 | Dielectric Withstand Test 65675 | Datalogger, RH & Temperature 2020-FEB-06 |
59 | Wet leakage current test 177913 | Meter, pH, Digital or Analog 2020-MAR-04
60 | Wet leakage current test 167776 | Fixture, For Testing, Water Tank NA
Timer, Digital or Analog, Wound or
61 | Wet leakage current test 159551 | Battery Powered 2019-SEP-11 [
62 | Wet leakage current test 67918 | Indicator, Temperature B 2020-JAN-10
63 | Wet leakage current test 171342 | Apparatus, Insulation Resistance Test 2020-JAN-11
64 | Ground Continuity Test 127260 | EARTH CONTINUITY TESTER 2019-NOV-22 |
|65 | Ground Continuity Test 68612 | Datalogger, RH & Temperature 2019-SEP-14 |
Timer, Digital or Analog, Wound or
66 | Ground Continuity Test 159551 | Battery Powered | | 2019-SEP-11
67 | Insulation resistance test 68600 | Apparatus, Insulation Resistance Test | 2020-APR-22
68 | Insulation resistance test B 68612 | Datalogger, RH & Temperature _ 2019-SEP-14
69 | Insulation resistance test 171342 | Apparatus, Insulation Resistance Test 2020-JAN-11
Bypass diode functionality
70 | test _ 72925 | Power Supply, DC 2020-JUN-05
| Bypass diode functionality
71 | test - ] 78719 | Multimeter, Digital, Handheld | 2020-JAN-10
Bypass diode functionality Timer, Digital or Analog, Wound or
_ﬁ;_).?:_j'ﬁ;‘z-‘;tﬁ | 159551 | Battery Powered 2019-SEP-11
"u""-”
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" | Maximum Power i
73 | Determination _ 70683 | Thermometer, Infrared '2020-FEB-11
Maximum Power
74 | Determination 158581 | Measuring Tool, Ruler or Tape Measure | 2019-SEP-18 |
Maximum Power
75 | Determination 70472 | FLASH SOLAR SIMULATOR NA
Maximum Power
76 ‘ Determination 176313 | REFERENCE MODULE (PV LAB) 2020-JAN-04
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ANNEXUREE
BOM Declaration

Electrical parametors of En-ican modisles to be covered Salt Mast,
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Report No. 4789049279-NABL-S1

! ULR NO. TC616819100000780F
BOM-BIS/CB/PID/SALT MIST
.: Item Description Material / Rating Supplter / Manufacturer
| T SN62PB3Y 10mm ANS-SSTD-006C, . T
! S WIRE ) g ESTER.
| | SOLDER WIRE | 97-6337-8846. KESTER
i Ceil intercannects SnPb 60/40 TELISON
I ! . - — W—
| | Bus Bars g S$nPb 60/40 TELISON
e e e o e e e e . . :

1 | - .
i . ‘ Alloy BL63 T6 150 Anodized —

| Frame B . (TRUSION :
i B (35%30 % 1.3 mmi& (22X 24 x13 mm) | T -OMEXTRUSIONSLID.
: | | PV-CYS02 D, 4-RAlL DIODE 305Q45 -1500V
; PV Junction Box. | QCSOLAR QC102032, 3-RAIL DIODE ZJCY & QC SOLAR
i ... 205Q45 -1000V B} !
! Junction box cables PV 3 1500 VDC 30 A ZICy
: ¢ Junction box connectors ! V.4 L500VDC 30 A Filog
e N - P
| | S ‘;z::; ner Key/ | Alloy 6063 15 (0.2 x 40.2 x 1.5 ALOM EXTRUSIONS LTD.
i FVA ENCAPSULANT Consefve P360-14FC Rgmwsﬁé&ﬁm EVL
: ‘ == o ==
i BACKSHEET Proserve A125 WN / A 275WN Rsmﬁws*iéhmm T
! CELL Mono/MUuLTI 156.75 % 156 75 Multi Si_Cys YINGEA
i Sealant HT906Z HUITIAN
| GLASS Tempered Glass Biiiﬁ.me 1958 880 . GUIARAT BORGSIL LTD
i | JB SEALANT -IB FIXING HTS062 HUITIAN
; FLUX 9525 KESTER
i Reviewed By'sighature:
: 191 QRE08 5 4540¢ 12.0 Page 33 of 42
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Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

ANNEXURE E

SALT MIST PIV GRAPHS

Note: Refer to all PIV Curves attached in “Annexure E” provided as a separate attachment along with this

SPI-San Shmulator 4660 SLP

Title: ICON EN POWER
Comment: INITIAL PIV
ID: 2241966 (ICON32D3EA0504102001)
1138:55 6282019
Measured Temperature = 23 2°C
Cormrected Temperature = 25.0°C
Br Meas = 100.0mWens®
I Cor = 100.0mWieny?

oo = 4613V

= 2134
= LMW

Vpm=  37.7%V
m=  $47A
FF = 078
Effm= 1691%
Effc= 184%%

5= 047 Chm
Rsh= 351.38 Ohm

Load Voltage: 8300V
IV Points: 3667
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Report.
PV MODULE COMPONENTS LIST
Current, & Power, W
106 — 500
80 — 400
60 — 300
40 |— 200
20 |— 100
o O | | |
0.0 10.0 20.0 300 404 50.0
Voltage, V
7 PRLAT
Vs :«.@Wmt
74 : .
(§ 1
Reviewedlby jgn'q'rture:
* B = ,5 ? f
W2 NOWE 0885 Kosije 12.0
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Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

Current, A Power, W
108 — 300

8.0 — 400 SPI-Sun Simulator 4600 SLP

Title: ICON EN POWER
Comment: INITIAL PIV
ID: 2241967 (ICONA2IB36AG5G1102003)
16:26:41 6/2872019
Bdeasured Temperature = 23.1°C
6.0 — 300 Comrected Temperatire = 23.0°C
1 Meas = 100 0mW ey
IrCorr= 100.0mWiem®
oo = 4616V
Isc= $.134
Pmax=  32647W
Vpm= 3791V
40 — 200 pm= 8514
EF= 237
Effm= 1683%
Effe= 18.63%
Rs= 0.50 Ohm
RBsh= 383.27 Ohm

IV Points: 3660

0o | | | J |

a0 100 200 30.0 40.0 0
Voltage V

|
|
i
(
]
]
I
1
t
1
]
|
1
]
|
1
I
1
]
]
]
|
1
I
|
i
I
]
]
1
]
|
1
]
]
1
1
1
]
]
1
]
|
1
:
1
20 [— 100 Load Voltage: 6300% :
;
I
]
]
i
I
]
1
1
1
t
]
I
|
1
]
|
1
I
]
I
]
]
]
]
]
|
]
1
1
]
]
I
]
]
]
1
]
]
]
]
]
:
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Current, A
180

80

8.0

40

20

8.0

Power, W

— 500

Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

400

300

106

8.0

16.0 2090

Voltage, ¥V

SPI-5un Shmulator 4660 SLF

Title: KON ENPOWER
Comment: INFTIAL PIV

I 7241968 {(TCON32036A0504102006)

10:3437 67232019

Measured Temperatre =23.1°C
Corrected Temperate = 25.0°C

Ty Meas = 100.0mWien?
IrCorr= 100.0mW/cns
Voc= 4615V
Le=  9MA
Pmax=  327.40W
Vpm= 3787V
Ipm= 8657

FF= 078

Effm= 1690%
Effc=  1869%
Re=  0500km
Rsh=  193.520bm

Lead Voltage: 6300V
IV Points: 3678
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Current, A
100

8.0

6.0

4.0

2.0

0.0

Power, W

— 306

400

— 300

200

10

e

l

Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

—— e e
M

| | | |

0.0

160

200 300 400 50.0
Voltage, V

SPI-Sun Simnlater 4608 SLP

Title: ICON EX POWER
Comment: POST BYPASS

ID: 2241966

14:5333 31201

hdeasured Temperamure = 24.6°C
Corrected Temperature = 23.0°C
It Meas = 100 0mWW ‘an®

Im Cor= 100.LmWem®

Voc = 48.02V

Be= 9.16A

Pmax=  324.08W

Vpm= 37358V

Ipm= 8624

FF= .77

Effm=  16.73%

Effc=  1850%

Rs= 0.52 Ohm

Rsh= 12818 Olm

Load Voltage: 6.200V
IV Pomts: 3675
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Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

50.0

Corrent, A Power, W

100 — 300

80 — 400

60 — 300

//'
/’/;

40 (— 200 /

20 | 100 '

0o | | | | |

0.0 100 200 30.0 400
Voltage, V

SPI-Sun Shnulater 606 SLP

Tifle: ICON EN POWER
Comment: POST BYPASS

D: 2241967

14:30:57 172011

Measured Temperatare = 24.7°C
Corrected Temperature = 23.6°C
I Meas = 100 0mWicm®

Im Corr= 100.0mW/em®

Voo = 45.98V

Isc= 9.164A

Pmax= 335.97TW

Vpm= 3753V

Ipm= 8634

FF= 077

Effm= 1672%

Effc=  1849%

Re= 0.55 Ohm

Rsh= 121.16 Ohm

Load Voltage: 6200V
iV Points: 3677
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Report No. 4789049279-NABL-51
ULR NO. TC616819100000780F

Current, A Power, W
10.0 r 500

846 — 400

606 — 300

//
.-//'
lf"’
40 |— 200 /S
.//
///
d
0.0 [ | | ! |
0.0 10.0 20.0 30.0 40.0 50.0
Voitage, V

ignatire:

1
1
I
1
t
i
]
1
]
]
1
I
1
I
1
1
]
1
I
]
]
1
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i
]
1
]
i
]
1
1
i
¥
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!
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]
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1
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i 20 | 100
| /
1
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]
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1
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1
1
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1
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1
1
1
H
1
1
]
I
t
]
1
1
1
1
1
]
I
i
]
]
1
1
1
1
!
]
I
: y,
! ASSU€ 12.0

SPI-San Stmulator 4608 SLP

Title: ICON EN POWER
Comment POSTSAIT

1D 341066

15:25:228 W312019

Measured Temperature = 24.7°C
Corrected Temperature = 25.0°C
Iy Meas = 100.0mWiem®

Ir Comr= 100 0mWiend®
Yoc= 4383V

Isc= 9144

Pmsx=  325.08W

Vpm= 3754V

pm= B.86&

FF= 678

Effm= 16.78%

Effe=  1855%

Rs= 0.52 Ohm

Rsh= 268.05 Ohm

Load Voltage: 6300V
IV Points: 3536
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Report No.

4789049279-NABL-S1

ULR NO. TC616819100000780F

Current, A
10.0

8.0

8.0

406

2.0

0.0

Power, W

— 300

400

— 300

— 200

— 100 /

4 | | | |

Q.0 100 2040 300 400 500
Voltage, V

Note: As Declared by PV Module Manufacturer.

SPI-Sun Simulator 4608 SLP

Title: ICON EN POWER
Comment: POST SALT

I 2241967

132138 7312009

Measwred Temperatuze = 24 6°C
Comected Temperature = 23 .0°C
IrMeas = H00.0mWend

Ir Corr = 100.0mWien®

Voo = 4587V
Isc= 9154
Pmsx= 325 11W
Vpm= 3735V
Irm= 8664
FF= 0.77
Effm= 1678
Effc=  185%

0.50 Oham

Rz=
Rsh= 22837 Ohm

Lead Voltage: 6300V
IV Pomts: 3393
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Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F
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Report No. 4789049279-NABL-S1
ULR NO. TC616819100000780F

BACK LABEL
|? : - I ;. B
r : Jeon Balsf ‘€2 Powsr Tscbnglogles Privste Limiled |
Is X “ — P fio, 08 Brac - ghard, Mandir Spsnag,Yen Avang
: ENGICON | fpw 48200, Cinattugnh, hidle
=2 St L RWWIRO0E IS 0500
MODEL RO 1SEN320
BAKIUM POWER {Poax) 3¢ Wp =3%
OPEM CIHCUIT YOLTAGE (Voc) 45.00 v
SHORT CIRUMT CURRENT {sc) - 82 A

VOLTAGE AT MAXIMUM POWER {Vmp) 3639 V

CURRENT AT MAXIMUM POWER (imp) = 8.75 A

MAXIMUM SYSTEM VOLTAGE 1500 ¥
SERIES FUSE RATING ® A
MAXIMUM DESIGN LOAD 5400 Pa
| APPLICATION CLASS CLASS A
SAFETY CLASS CLASS #

POWER SORTING 0 - 3w

THIS UNIT PRODLCES ELECTRICTTY WHEN EXPOSEZD 19
UGHT. COVER GLASS BEFORE CONNECTING TO THE LOWD,

- POWER SPECIFICATION MEASURED AT STANDARD TEST CONDITION.
(Cell Temperaturs 25°C, Irac ™ B AM1.5)

Made in India .

*kRkEKENA of Report******
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