URS PRODUCTS AND TESTING PVT. LTD.

DOC No. : 24EI1FF5N_1

Telephone : 4919871062220

FAX Do-

E-Mail . testing.a29@urs-
labs.com

BO Code : NA

Test REPORT AS PER : IS/IEC 61730 : PART 2

(2004)
QR Code/Barcode : 210292CRS
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PART A. PARTICULARS OF SAMPLE SUBMITTED

a) Customer Name & Address

b) Nature of sample

c) Grade/Variety/Type/Class Size etc
d) Declare values, if any

e) Batch No. & Date of Manufacture
f) Quantity

g) Date of Receipt

h) BIS Seal

i) 10's Signature

j) Any other Information / Expiry Date, If any
k) Date of Commencement of Testing
[) Date of Completion of Testing

m) Section Code

n) Section Report No.

0) Report Type

p) Reference Report No.

ULR No. : ULR-
TC646824100010014F

A-29, Sector 5, Noida, Gautam Buddha Nagar, Uttar
Pradesh, India - 201301

DATE : 27 Dec, 2024

INTEGRATED BATTERIES INDIA PVT LTD
Plot No 40 Ecotech 10 Greater Noida, NA, Uttar
Pradesh, India - 201301
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/
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Verified by Sample Cell
Verified by Sample Cell
/
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27 Dec, 2024
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New

q) Remarks
Anjali Kanojia
OIC SAMPLE CELL
(Authorized Signatory)
Authorized on: 27 Dec, 2024 20:53 PM
1.

This is a Computer Generated Report.
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Section Report No. : 24E1FF5N_1 IS/IEC 61730 : PART 2 (2004)

PART B. SUPPLEMENTARY INFORMATION

1. Reference to sampling procedure, wherever applicable. Not Applicable

2. Supporting documents for the measurements taken and results derived like graphs, Yes
table sketches and or photographs as appropriate to test report, if any.

3. Deviation from the test methods as prescribed in relevant ISS/Work instruction, if any.  Not Applicable

3. NABL Report required ? Yes

Paras Singh
OIC Electrical

(Authorized Signatory)
Authorized on: 27 Dec, 2024 18:28 PM

This is a Computer Generated Report.

Page 2 of 58



Section Report No. : 24E1FF5N_1

PART C. TEST RESULT

S.No. Clause No
Table No.

Sl. No

1 10.2 IS/IEC
61730-2

2 10.3 IS/IEC
61730-2

3 10.4 1S/IEC
61730-2

4 10.5 IS/IEC
61730-2

5 10.6 IS/IEC
61730-2

Page 3 of 58

Durability of marking

Parameter -
Method of test

Min
Limit

Test Description Max

Limit

Visual inspection
MSTO1

Compliance is - -
checked by Visual
Inspection. To detect
and document any
visual defects and
changes in the PV
module.

Performance at STC The module shall be -
MST 02 stabilized according
to MQT 19.1 of IEC
61215-2. The test
procedure is
equivalent to MQT
06.1inIEC61215-2.

Maximum power  This test shall verify - -
determination MST that the PV module
03 shows the electrical
characteristics of a
fully functional
photovoltaic device.
This test is equivalent
to MQT 02 in IEC
61215-2.

Insulation thickness
test MST 04

The test is to be - -
performed on
polymeric insulation
sheets front side and
/or back side.
Applying a suitable
method, measure the
thickness of the
individual layers
separating the
electric circuitry from
the outer surface. The
used method shall
have a measurement
uncertainty not
greater than 10 %
including
reproducibility. Then
determine the
thickness of the part
of the layers
representing the
relied upon insulation
(see Figure 4 of IEC
61730-1:2016)

Compliance is - -
checked by
inspection and by
rubbing the marking
by hand using
medium pressure for
15 s with a piece of
cloth soaked with
water and again for
15 s with a piece of
cloth soaked with
petroleum spirits.
After this test, the
marking shall be
legible; it shall not be
possible to remove
marking plates easily
and they shall show
no curling.

MST 05

IS/IEC 61730 : PART 2 (2004)

Unit Result/

Observation

- Test Not Applicable

- Test Not Applicable

- Test Not Applicable

- Test Not Applicable

- Test Not Applicable



10

11
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10.7 IS/IEC  Sharp edge test MST Compliance is

61730-2 06

10.8 IS/IEC Bypass diode

checked by

inspection.
Alternatively a sharp
edge test described
in ISO 8124-1 can be
performed to confirm

compliance.

The test procedure

61730-2 functionality test MST and pass criteria are

07

equivalent to MQT
18.2inIEC61215-2.

10.9 IS/IEC  Accessibility test MST To determine if PV

61730-2 11

modules are
constructed to
provide adequate
protection against
accessibility to
hazardous live parts (
35 V).

10.10 IS/IEC Cut susceptibility test The test procedure is

61730-2 MST 12

10.11 IS/IEC Continuity test of
61730-2 equipotential
bonding MST 13

10.12 IS/IEC  Impulse voltage test
61730-2 MST 14

as follows: a) Position
the PV module
horizontally with the
test surface facing
upward. b) The test
fixture is to be placed
on the surface for 1
min and then drawn
across the surface of
the PV module at a
speed of 150 mm/s
30 mm/s. Repeat the
procedure five times
in different directions
considering the most
critical points. c)
Repeat a) and b) for
other polymeric
surfaces of the PV
module if applicable.

The purpose of this
test is to verify the
continuous path
between accessible
conductive parts that
are in direct contact
with each other (e.g.
parts of a metallic
frame).

The purpose of the
test is to verify the
capability of
insulation of the PV
module to withstand
over-voltages of
atmospheric origin. It
also covers over-
voltages due to
switching of
lowvoltage
equipment. Apply the
surge impulse voltage
with a waveform as
shown in Figure 4 by
the impulse voltage
generator. According
to IEC 60060-1 the
surge impulse voltage
shall be within 3 % of
the value given in
Table B.1 of IEC
61730-1:2016.

Test Not Applicable

Test Not Applicable

Test Not Applicable

Test Not Applicable

Test Not Applicable

Test Not Applicable



12

13

14

15
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10.13 IS/IEC Insulation test MST  This test is identical
61730-2 16 to MQT 03 of IEC
61215-2 with test
levels depending on
the Class and the
maximum system
voltage. The
maximum test
voltage UTest shall be
equal to 2 000 V plus
four times the
maximum system
voltage for Class Il
and equal to 1 000 V
plus two times the
maximum system
voltage for Class 0.
For Class Ill the test
voltage is 500 V.

10.14 IS/IEC  Wet leakage current This test is equivalent
61730-2 test MST 17 to MQT 15 in IEC
61215-2. Cemented
joints within PV
modules shall be
tested with an
increased test
voltage. The following
applies:
UTest(cemented
joint)= UTest 1,35 as
required by IEC
61730-1. All
noncemented joints
shall be tested with
normal UTest.

10.15IS/IEC Temperature test MST This temperature test
61730-2 21 is designed to
determine the
maximum reference
temperatures for
various components
and materials used to
construct the PV
module, in order to
verify the suitability
of their use. The test
can be performed
under natural
sunlight or by use of
a solar simulator with
a cold sky. The
measured component
temperatures (TOBS)
shall be normalised
by the addition of the
difference between
the 40 °C reference
environmental
temperature and the
measured
environmental
temperature (TENV)
according to the
formula: TCON=
TOBS + (40°C-TENV)

10.16 IS/IEC  Hot-spot endurance This test is equivalent
61730-2 test MST 22 to MQT 09 in IEC
61215-2. Technology
specific test
descriptions are to be
found in parts 1-x of
the IEC 61215 series.

Test Not Applicable

Test Not Applicable

Test Not Applicable

Test Not Applicable



16

17

18
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10.17 IS/IEC Fire test MST 23 PV modules may be
61730-2 exposed to external
fire conditions, and
therefore should be
tested for their fire-
resistance
characteristics when
exposed to a fire
source originating
from outside the PV
module, which may
include the building
on which they are
installed or into
which they are
integrated, or from an
adjacent building.
Fire resistance
requirements for a PV
module intended for
building applications
are defined in local or
national building
codes. Fire test
requirements are to
be included as
national differences
in this standard.
Countries where
resistance of building
products to external
fire or radiant heat is
not covered by
building codes may
refer to Annex B.

10.18 IS/IEC  Ignitability test MST This test determines
61730-2 24 the ignitability of PV
modules by direct
small flame
impingement under
zero impressed
irradiance by external
heat sources using
vertically oriented
test specimens. The
test does not replace
a fire test; it assesses
ignitability, not
flammability of outer
surfaces of a module.
The test method is
based on ISO
11925-2. If
compliance to ISO
11925-2 can be
proven by existing
approvals, this test
can be omitted.

10.19 IS/IEC Bypass diode thermal This test is equivalent
61730-2 test MST 25 to MQT 18 in IEC
61215-2. Both, MQT
18.1 and MQT 18.2
shall be performed.

Test Not Applicable

Test Not Applicable

Test Not Applicable
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10.20 IS/IEC Reverse current A laboratory DC
61730-2 overload test MST 25 power supply shall be
connected to the PV
module with positive
output connected to
the positive terminal
of the PV module. The
applied reverse
current (ITEST) shall
be equal to 135 % of
the PV module’s
overcurrent
protection rating, as
provided by the
manufacturer. The
test supply current
should be limited to
the value of ITEST,
and the test supply
voltage shall be
increased to cause
the reverse current to
flow through the PV
module. The test shall
be continued for 2 h,
or until ultimate
results are known (i.e.
test failures as for
example due to glass
breakage or flaming),
whichever occurs
first. Throughout the
test the current flow
shall be kept stable
within 2 % (this
may require the
voltage to be
adjusted).

10.21 IS/IEC Module breakage test The purpose of this
61730-2 MST 32 test is to provide
confidence that risk
of physical injuries
can be minimized if
the PV module is
broken in its specified
installation. The
procedure is as
follows: a) At rest the
impactor bag shall
hang no more than
13 mm from the
surface of the PV
module sample and
no more than 50 mm
from the centre of the
PV module sample. b)
Lift the impactorto a
drop height of 300
mm from the surface
of the PV module
sample, allow the
impactor to stabilize,
and then release it to
strike the PV module
sample.

Test Not Applicable

Test Not Applicable



21 10.22 IS/IEC Screw connections Test for general screw - - -
61730-2 test MST 33 connections MST
33a: The test is made
by means of a
suitable test
screwdriver or
spanner, applying a
torque as shown in
Table 7, except that
for screws of
insulating material
used in cord
anchorage and
bearing directly on
the cable or cord, the
torque is 0,5 Nm. Test
for locking screws
MST 33b: A thread-
lock that softens on
heating provides
satisfactory locking
only for screw
connections not
subject to torsion in
normal use. Such
connections shall be
tested by attempting
to loosen locked
screws with the
following torque: 2,5
Nm for thread size M
10 or corresponding
diameters; 5,0 Nm for
thread sizes M 10 or
corresponding

Test Not Applicable

diameters.
22 10.23 IS/IEC Static Mechanical This test is equivalent - - - Test Not Applicable
61730-2 load test MST 34 to MQT 16 in IEC
61215-2.
23 10.24 IS/IEC Peel test MST 35 The purpose of this - -
61730-2

- Test Not Applicable
test is to qualify
insulation as a
cemented joint. It
shall provide
confidence regarding
the durability of the
adhesion between
different layers of
rigid-to-flexible or
flexibleto-flexible
constructions of the
PV module stack. The
test method is taken
from ISO 813 and
determines the
adhesive strength
between polymeric
materials bonded on
a frontsheet or
backsheet. The test is
not required, if
clearance and
creepage distances as
required by class,
pollution degree and
material group arein
accordance with
either the figures in
Table 3 or Table 4 of
IEC61730-1,
respectively.
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25

26

27
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10.25 IS/IEC Lap shear strength A total of 20 bonded
61730-2 test MST 36 test coupons shall be
prepared as
described in 10.25.2.
10 bonded test
coupons are used to
determine the pre-
weathering breaking
force (M1) and 10
bonded test coupons
are used to determine
the post-weathering
breaking force (M2).
The test flow is given
in Figure 12. In the
first UV-test the front
glass is exposed to
the UV and in the
second step the back
glass. Record the
highest force during
rupture as the
breaking force for
that specimen.

10.26 IS/IEC Materials creep test The purpose of the
61730-2 MST 37 material creep test is
to validate that the
materials used in the
PV module will not
show creep or lose
adhesion when
operated at the
highest temperatures
that PV modules
normally experience
in the field. In
particular the test
shall determine
possible creep
between the
following interfaces:
frontsheet to
backsheet; frontsheet
or backsheet to
directly attached
mounting system
(e.g. back rail);
junction box to
backsheet
respectively
frontsheet. Test
temperature:
105°C+5°C/ 90°C
+3°C, Test time: 200

h
10.27 IS/IEC Robutness of This test is equivalent
61730-2 terminations test MSTto MQT 14.1 and MQT
42 14.2inlEC61215-2
and shall be
performed

subsequently. MQT
14.2 shall also be
performed for
junction boxes
compliant to IEC
62790 as required by
IEC61730-1.

10.28 IS/IEC  Thermal cycling test This test is equivalent

61730-2 MST 51 to MQT 11 in IEC
61215-2. Technology
specific variations of

the test are to be

found in the sub-
parts IEC61215-1-x
(xis1to4).Figurel
shows which version

(50 cycles or 200

cycles) is to be
applied with the
samples.

Test Not Applicable

Test Not Applicable

Test Not Applicable

Test Not Applicable



28 10.29 IS/IEC
61730-2

29 10.30 IS/IEC
61730-2

30 10.31 IS/IEC
61730-2

31 10.32 IS/IEC
61730-2
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Humidity-freeze test This test is equivalent

MST 52

toMQT 12 in IEC
61215-2.

Damp heat test MST This test is equivalent

53

UV test MST 54

Cold conditioning
MST 55

toMQT 13 in IEC
61215-2. In this
standard two versions
of the test are
applied. One with the
standard duration as
described in IEC
61215-2 (1 000 h)
and one with a
reduced duration of
200 h. The applicable
test version is defined
in Figure 1.

This test is equivalent
toMQT 10 in IEC
61215-2 except that
in this standard two
different UV doses are
applied. One with the
standard UV dose as
described in IEC
61215-2 and one
with an increased
dose equal to four
times the IEC
61215-2 dose that is
applied twice during
sequence B. The PV
module for sequence
B shall be irradiated
during the first 60
kWh/m2 cycle from
the front side of the
specimen and from
the backside during
the second 60 kWh/
m2 cycle. By doing
so, the front side and
back side of the PV
module will be
exposed to the same
UV dose. The
applicable UV dose of
MST 54 to be applied
isdefined in Figure 1.

Cold conditioning
shall be performed as
defined in IEC
60068-2-1,
procedure Ab. a)
Attach a suitable
temperature sensor to
the front or back
surface of the PV
module near the
middle. b) Place the
PV module in the
climatic chamber. c)
After closing the
chamber, subject the
PV module to -
40°C+3 °Cfor48 h.

Test Not Applicable

Test Not Applicable

Test Not Applicable

Test Not Applicable



32

33
34

35

36
37
38
39
40
41

42

43
44
45

46

47
48
49
50

51
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10.33IS/IEC Dry heat conditioning Dry heat conditioning

61730-2

CL5, Table 7

CL.5, Table 7

CL5, Table 7

CL5, Table 7

ClL.5, Table 7

CL5, Table 7

CL5, Table 7

ClL.5, Table 7

ClL.5, Table 7

11.3

11.2

11.1

10.10

10.9

10.8

10.7

10.6

10.5

10.4

MST 56 shall be performed as
defined in IEC
60068-2-2,
procedure Ab. a)
Attach a suitable
temperature sensor to
the front or back
surface of the PV
module near the
middle. b) Place the
PV module in the
climatic chamber. ¢)
After closing the
chamber, subject the
PV module to 105 °C
5 °Cless than 50 %
relative humidity for
200 h. If the PV
module type under
assessment is
designed for use in
only open rack
configurations the
temperature is 90°C
+3°Cinstead.

Mechanical load test MQ, Visual inspection

(MST 34)
Hot spot test (MST °C, MQ, Visual
22) inspection

Robustness of MQ, Visual inspection
termination test (MST
42)

Wet leakage current MQ
test (MST 17)

UV resistance (MST MQ, Visual inspection
54)

Damp heat (DH1000) MQ, Visual inspection
(MST 53)

Humidity freeze  MQ, Visual inspection
(LOHF) (MST 52)

Thermal cycling (T50) MQ, Visual inspection
(MST51)

Thermal cycling  MQ, Visual inspection
(T200) (MST 51)

Terminal box mm, Visual inspection
knockout tests (MST

44)
Conduit Bending test  Visual inspection
(MST 33)
Partial discharge-test kV
(MST 15)

Module breakage test mm, g, sq. cm., Visual
(MST 32) inspection

Reverse Current  Visual inspection, MQ
overload test (MST
26)

Fire test (MST 23)  Visual inspection, m.

Temperature test °C
(MST 21)
Dielectric withstand MQ
test (MST 16)
Impulse voltage test Visual inspection, MQ
(MST 14)
Ground Continuity Q

Test (MST 13)

Test Not Applicable

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Test Not Applicable

Test Not Applicable

Test Not Applicable

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)

Satisfactory (refer to
attachment)



52

53

54

10.3

10.2

10.1

Cut susceptibility test Q, MQ - - - Test Not Applicable

(MST 12)

Accessibility test Q - - - Satisfactory (refer to
(MST11) attachment)
Visual Inspection as percl.10.1.3 - - - Satisfactory (refer to
(MST01) attachment)
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Paras Singh
OIC Electrical

(Authorized Signatory)
Authorized on: 27 Dec, 2024 18:28 PM

This is a Computer Generated Report.



Section Report No. : 24E1FF5N_1

PART D. REMARKS

TC-6468

IS/IEC 61730 : PART 2 (2004)

Page 13 of 58

This is a Computer Generated Report.

Paras Singh
OIC Electrical

(Authorized Signatory)
Authorized on: 27 Dec, 2024 18:28 PM



URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www_urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B468

SUMMARY OF TEST REPORT

TEST REPORT NO:SC24SPI102127_1 DATE: 27/12/2024

(Total Number of Pages in Test Report:42)

TEST FORMAT AS PER IS/IEC 61730-2:2004 (First Edition) +A1:2017

1. Name of the Manufacturer: INTEGRATED BATTERIES INDIA PVT LTD

2. Product: Crystalline silicon terrestrial photovoltaic (PV) modules (Si wafer based).

3. Model Tested: IBMPH-640 (Representative Model) 156 Half cut cell family
Series Models:
156 Half cut cell family
IBMPH-635, IBMPH-630, IBMPH-625, IBMPH-620, IBMPH-615, IBMPH-610, IBMPH-605

144 Half cut cell family
IBMPH-600, IBMPH-595, IBMPH-590, IBMPH-585, IBMPH-580, IBMPH-575, IBMPH-570, IBMPH-565,

IBMPH-560, IBMPH-555, IBMPH-550
4. Model differences provided (if applicable): Yes
5. Model differences verified as per MNRE Guidelines for series approval: Yes

6. Test Results:

SL.NO. | TEST REQUIREMENT 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 N/A
4 MST 13 - Ground continuity test 104 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 25-Bypass diode thermal test MST 25 P
10 MST 42-Robustness of terminations test MST 42 P
11 MST 26 — Reverse current overload Test 10.9 P

ULR- TC646824100010014F

Discipline-Electronics Testing Group-Miscellaneous product
Page 14 of 58



URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www_urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B468

Test Report No: SC24SP102127_1 Page 2 of 45
Dated : 27/12/2024

12 MST 32 — Module breakage test 10.10 P
13 MST 17 — Wet leakage current test MST 17 P
14 MST 22 — Hot-spot test MST 22 P
15 MST 34 — Mechanical load test MST 34 P
16 MST 51a — Thermal cycling test (TC200) MST 51a P
17 MST 51b — Thermal cycling test (TC50) MST 51b P
18 MST 52 — Humidity freeze test MST 52 P
19 MST 53 — Damp heat test MST 53 P
20 MST 54 — UV preconditioning test MST 54 P
21 MST 15 - Partial discharge test 11.1 N/A
22 MST 33 — Conduit bending test 11.2 N/A
23 MST 44 —Terminal box knockout test 11.3 N/A

General Information:
1. The conformity certificates of components/parts wherever applicable are verified to ensure complete testing of products

under test and details regarding harmonized IEC standards (where IEC standards are not available) are also provided
in the list of components/parts (description of module construction) wherever applicable.

CONCLUSION:
1. Sample meets all relevant requirements of IS/IEC 61730-2:2004 (First Edition) + A1:2017

I, hereby undertake that the verdict stated in the test reports for all the test matches with the test results. The sample meets/dees

not-meets all relevant requirements stated above of IS/IEC61730-2:2004 (First Edition) + A1:2017.

Date: 27/12/2024

(Signature of Authorized person with Stamp)

ULR- TC646824100010014F

Page 15 of 58 Discipline-Electronics Testing Group-Miscellaneous product



URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www_urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B468

Test Report No: SC24SP102127_1 Page 3 of 45
Dated : 27/12/2024

TEST REPORT
IS/IEC 61730-2:2004 +A1:2017
PV Module Safety Qualification
Part 2: Requirements for testing

Report Reference No. ..........ccccoeeveeeniiieennns : SC24SP102127_1
Date Of ISSUE.....cceeeecteeieeeeecee e : 27/12/2024
Total number of pages ......ccccceeceevvvveeveeeeennen. 42
Testing Laboratory...........cccccovvvevveercieenennns : URS PRODUCTS AND TESTING PRIVATE LIMITED
AArESS...cco et : A-29, Sector 5, Noida-201301, India
Applicant’s name : INTEGRATED BATTERIES INDIA PVT LTD
AAreSsS....cooeeveeeeeieeeeeee e : Plot No 40 Ecotech 10 Greater Noida, Uttar Pradesh, 201301
Test specification:
Standard .....c.ooceieeiieiieeeee e : IS/IEC 61730-2:2004+A1:2017
Test procedure ........cceeeueee : Compliance Report
Non-standard test method N/A
Test Report Form No. ............ccoeiiiiiiieenns : IS/IEC61730-2_V1.0
Test Report Form(s) Originator .... vl BIS
Master TRF ......oocvveviieiierieeiieeeeeeeeiee e : Dated19.02.2018
Test item description.............ccoccevvviieennnnnt Crystalline Silicon Terrestrial Photovoltaic (PV) Modules (Si Wafer Based)
Trade Mark....oocueeevciereieeeeeee e
IbSOLAR
/-\
Manufacturer........eeeceeeccervcneeeeeeisscsssnneenennd INTEGRATED BATTERIES INDIA PVT LTD
AArESS...vecveceeceeeeeeeeeeeeere v Plot No 40 Ecotech 10 Greater Noida, Uttar Pradesh, 201301

Model/Type reference .......cccccevvruercrcnnnid . .
Model Tested: IBMPH-640 (Representative Model) 156 Half cut cell family

Series Models:
156 Half cut cell family

IBMPH-635, IBMPH-630, IBMPH-625, IBMPH-620, IBMPH-615, IBMPH-610, IBMPH-605

144 Half cut cell family
IBMPH-600, IBMPH-595, IBMPH-590, IBMPH-585, IBMPH-580, IBMPH-575, IBMPH-570,

IBMPH-565, IBMPH-560, IBMPH-555, IBMPH-550

RAtiNGS...ccoviiiiiiiiiiiiciicc See copy of Marking label and General product information.
General diSClaimMer oot The test results presented in this report relate only to the object tested.

TRF No. IS/IEC61730-2_V1.0
ULR- TC646824100010014F
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URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www_urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B468

Test Report No: SC24SP102127_1 Page 4 of 45
Dated : 27/12/2024

Testing procedure and testing location:

X Testing Laboratory: URS PRODUCTS AND TESTING PRIVATE LIMITED

Testing location/ address...........ccceeenne : ) .
A-29, Sector 5, Noida-201301, India

Tested by (name + signature) .....: %Vl’ _
Avishek Mishra
(Analyst) m,gmﬂ

Approved by (hame + signature).:

Paras Singh
(General Manager
Technical)
Issued by (name + signature) .... : po
.'/—‘ :" | ."’, i
Hebin Manuel l_\ \.1\;‘»- 'Y
(Lab Manager) p
-

TRF No. IS/IEC61730-2_V1.0
ULR- TC646824100010014F
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URS PRODUCTS AND TESTING PRIVATE LIMITED
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TC-B468

Test Report No: SC24SP102127_1 Page 5 of 45
Dated : 27/12/2024

List of Attachments (including a total number of pages in each attachment): 42 to 44— Photographs and Specification of PV modules

Summary of testing:

Tests performed (name of test and test clause): Testing location:

10.1 MST 01 — Visual inspection URS PRODUCTS AND TESTING PRIVATE LIMITED
10.2 MST 11 - Accessibility test A-29, Sector 5, Noida-201301, India
103 MST12 —Cut-susceptibility-test

10.4 MST 13 — Ground continuity test

10.5 MST 14 — Impulse voltage test

10.6 MST 16 — Dielectric withstand test

10.7 MST 21 — Temperature test

10.8 MST 23 — Fire test

MST 25 MST 25 — Bypass diode thermal test

MST 42 MST 42 — Robustness of terminations test

10.9 MST 26 — Reverse current overload test

10.10 MST 32 — Module breakage test

MST 17 MST 17 — Wet leakage current test
MST 22 MST 22 — Hot-spot test

MST 34 MST 34 — Mechanical load test

MST 51a MST 51a — Thermal cycling test (TC200)
MST 51b MST 51b — Thermal cycling test (TC50)
MST 52 MST 52 — Humidity freeze test

MST 53 MST 53 — Damp heat test

MST 54 MST 54 — UV preconditioning test

[X] The product fulfils the requirements of I1S/IEC 61730-2:2004 +A1:2017

TRF No. IS/IEC61730-2_V1.0
ULR- TC646824100010014F
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TC-6468

Test Report No: SC24SP102127_1 Page 6 of 45
Dated : 27/12/2024

Copy of Marking Plate
(Model Tested: IBMPH-640)

Model No :- IBMPH-640 | /i WARNING ELECTRICAL HAZARD

™ POWER SPECIFICATION MEASURED AT STC This solar module producas DC slecinclty when exposed 10 ight
3 IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C ~ —
Ib S Pmax . 640W £ 2% personai orotecton equioment

Voltage (Vmp) . 46.65V sALL - ara mann
Current (Imp) : 13.72A - g
s Open Circuit Voltage (Voc) : 56.12V : nomum ge ‘_.“_.r nsiaded
8 L Short Circuit Current (Isc) : 14.51A ‘ ‘ 'mmwm..
H‘EGRATED' BATTERIES INDU 01301. D Maximum System Voltage : 1500V 8} *) Sion -, p— ;—g
Mmmw e wm& 9 Maximum series Fuse : 30A N
g - i : Application Class : A(Safety Class Il)

» e—— g, Py

Date of manufacturing through serial no. traceability:
6™ & 7t digit: 08(August)

8th & 9t digit: 24(Year 2024)

So, Date of manufacturing: 08/2024(MM/YYYY)

TRF No. IS/IEC61730-2_V1.0

ULR- TC646824100010014F
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TC-B468

Test Report No: SC24SP102127_1 Page 7 of 45
Dated : 27/12/2024

Polarity marking on Connectors

Polarity marking on Junction Box

The marking plate above represents all models covered by this report. See “General product information” for electrical ratings for all models.

TRF No. IS/IEC61730-2_V1.0
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TC-B468

Test Report No: SC24SP102127_1 Page 8 of 45
Dated : 27/12/2024

156 Half cut cell family Series Models: IBMPH-635
Model No :-IBMPH-635 | /A WARNING ELECTRICAL HAZARD

POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when exposed to light

™
g IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
3 635W = 2% * ALWAYS observe the sefety ions and use the
max : o personal protection equipment.
1 46.44V i

A Voltage (Vmp) : + ALL installation and ions must be carried out by qualified
Current (Imp) : 13.68A personnel in accordance with local regulations.
(-)E ;(*)

AProductof, Open Circuit Voltage (Voc) : 55,99V + BEWARE dangerous DC voltages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 14.43A #DO NOT damage o scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 D Maximum System Voltage : 1500V

*DO NOT handle or install modules when they are wet or if the backsheet is damaged

Website ‘www.ibsolar.co.in Maximum series Fuse 30A * WHEN connecting this solar module to other equipment then refer to the equipment
S S s ; Application Class : A(Safety Class I manufacturer’s instructions
Manuactured b 130 9001 crtifed facty I Greater Noida, NDIA | Fiob Rt ey Class l) Refr e tcton et for v
K W | moDEL NO : IBMPH-635
NOMINAL WATTAGE : 635W £ 2%
YEAR OF MFG 1 2024
P\ MFGORIGN ___:iNDA IB635082400001

(Series Model: IBMPH-630)

Model No :-IBMPH-630 | /A WARNING ELECTRICAL HAZARD

» ™ POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when exposed to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
* ALWAYS observe the sefety jons and use the
Ib Somﬂ Pmax : 630W £ 2% personal protection equipment.
/‘\ Voltage (Vmp) . 46.27V + ALL installation and mail perations must be carried out by qualified
Current (Imp) 1 13.62A personnelin accordance with local regulations.
AProductof: Open Circuit Voltage (Voc) : 55,86V + BEWARE dangerous DC voktages and currents may exist when modules are installed

Website :www.ibsolar.co.in Maximum series Fuse : 30A $WHEN connecting this solar module to other equipment then refer to the equipment

INTEGRATED BATTERIES INDIA PVT LTD, Short Circuit Current (Isc) : 14.35A +DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 D Maximum System Voltage : 1500V ()5 (#) | *DONOThanch orinstalmadules when they are wet o i the backsheet s damaged

. manufacturer’s instructions
Mandacrod v 150 001 certfed facity i Greater Nids,NDA | Fe st <  SlSaely Gisss ) IR ——
|
MODEL NO : IBMPH-630

" v | NOMINAL WATTAGE : 630W 2%
Ib SOLHR YEAR OF MFG - 2024

A

TRF No. IS/IEC61730-2_V1.0
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Test Report No: SC24SP102127_1
Dated : 27/12/2024

Page 9 of 45

(Series Model: IBMPH-625)
Model No :- IBMPH-625

POWER SPECIFICATION MEASURED AT STC
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C

/\ WARNING ELECTRICAL HAZARD

This solar module produces DC electricity when exposed to light

Ib SOLAR

* ALWAYS observe th f and use the
Pmax : 625W £ 2% personal ;me;m e:uipmem - *
A \éoltage 9’ my;) : :g.;\slA + ALL installation and maintenance operations must be carried out by qualified
urrent (Imp] : . personnel in accordance with local reguations.
AProduct of. Open Circuit Voltage (Voc) : 55.72V + BEWARE dangerous DC voltages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 14.27A *DO NOT damage o scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 ' MRE K INDIA D Maximum System Voltage : 1500V (¢) " * DO NOT handle or install modules when they are wet or if the backsheet is damaged
Website :www.ibsolar.co.in Maxi series Fuse 30. *WHEN oonn:ch:ng this solar module to other equipment then refer to the equipment
.’ Y . Application Class : A(Safety Class Il manuactrer's Instructions
Manufactured In: Iso 9001 cemﬁed faCIlI’{y n Greater N°|da, INDIA F|prs Rating . c{ass cy ) Refer to the Instruction Sheet for more information.
MODEL NO : IBMPH-625
K | NOMINAL WATTAGE : 625W + 2%
bsomﬂ YEAR OF MFG : 2024
MFG ORIGIN : INDIA
/-\ IB625082400001

(Series Model:IBMPH-620)

Model No :- IBMPH-620

POWER SPECIFICATION MEASURED AT STC
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C

/\ WARNING ELECTRICAL HAZARD

This solar module produces DC electricity when exposed to light

Ib SOAR

¢ ALWAYS observe the sefety and use the
Pmax 1 620W £ 2% personal protection equipment,
A Voltage (Vmp) 1 45,93V # ALL installation and maintenance operations must be carried out by qualified
Current (Imp) : 13.5A personnel in accordance with local regulations.

AProduct of: Open Circuit Voltage (Voc) : 55.58V

Short Circuit Current (Isc) : 14.19A

Maximum System Voltage : 1500V (7 F7#®
0A

INTEGRATED BATTERIES INDIA PVT LTD.
Plot No. 40 Ecotech 10 Gr. Noida-201301 (CLdlid ]
Website :www.ibsolar.co.in Maximum series Fuse ¢ 3
(Safety Class ll)

Mansscursd i 150 9001 certfedfcity i Greater Noida, NDIA | b Fecgien, < 2= : Class C

+ BEWARE dangerous DC voltages and currents may exist when modules are installed
* DO NOT damage or scralch the rear surface of the module.
* DO NOT handle or install modules when they are wet or if the backsheet is damaged
* WHEN connecting this solar module to other equipment then refer to the equipment
manufacturer's instructions
Refer to the Instruction Sheet for more information.

MODEL NO

: IBMPH-620

NOMINAL WATTAGE : 620W = 2%

YEAR OF MFG
MFG ORIGIN

: 2024
: INDIA

1B620082400001

Ko

TRF No. IS/IEC61730-2_V1.0
ULR- TC646824100010014F

Page 22 of 58 Group-Miscellaneous product

Discipline-Electronics Testing



URS PRODUCTS AND TESTING PRIVATE LIMITED

A-29, Sector-5, Noida-201301

T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www_urs-labs.com

CIN NO U21014UP1987PTC008956

TC-B468

Dated : 27/12/2024

Test Report No: SC24SP102127_1

Page 10 of 45

(Series Model: IBMPH-615)

Model No :- IBMPH-615

/A WARNING ELECTRICAL HAZARD

MODEL NO

: IBMPH-615

» ™ POWER SPECIFICATION MEASURED AT STC This solar module prod DC electricity when d to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C - _
* ALWAYS observe the sefety and use the
bSOR = |
/—\ Voltage (Vmp) 1 4577V + ALL installation and mail must be carried out by qualfied
Current (Imp) 1 13.44A personnel in accordance with local reguations.

AProductof, Open Circuit Voltage (Voc) : 55,44V + BEWARE dangerous DC voltages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 14.11A DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 ' MAKE ININDR D Maximum System Voltage : 1500V ¢ U] #DO NOT handle or install modules when they are wet o f the backsheet is damaged
Website :www.ibsolar.co.in Maximum series Fuse 1 30A * WHEN connecting this solar module to other equipment then refer to the equipment
. ey i Application Class : A(Safety Class II manufacturer's instructions
Manufactured In: IS0 9001 certified facility in Greater Noida, INDIA Fiprz Rating : Cl(ass cy ) Refer o the Instruction Sheet for more infomation.

1B615082400001

h L NOMINAL WATTAGE : 615W £ 2%
YEAR OF MFG : 2024
MFG ORIGIN : INDIA

(Series Model: IBMPH-610)
Model No :-IBMPH-610

POWER SPECIFICATION MEASURED AT STC

/A\ WARNING ELECTRICAL HAZARD

This solar module prod DC electricity when exposed to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
* ALWAYS observe the sefety and use the
Pmax : 610W £ 2% personal protection equipment.
Voltage (Vmp) : 456V * ALL installation and maintenance operations must be carried out by qualified

Current (Imp) : 13.38A
Open Circuit Voltage (Voc) : 55,31V
Short Circuit Current (Isc) : 14.03A
Maximum System Voltage : 1500V
Maximum series Fuse : 30A

personnel in accordance with local regulations.

M/\Vﬂsomﬂ”

INTEGRATED BATTERIES INDIA PVT LTD.
Plot No. 40 Ecotech 10 Gr. Noida-201301 ' MAKE 1K WO |:|

Website :www.ibsolar.co.in

+ BEWARE dangerous DC voltages and currents may exist when modules are installed
+ DO NOT damage or scralch the rear surface of the module.

* DO NOT handle or install modules when they are wet o if the backsheet is damaged
* WHEN connecting this solar module to other equipment then refer to the equipment

(-)% ;(*)

1B610082400001

. Gt : Application Cl : A(Safety Class I manufacturer’ instructons
Manufactured i 190 9001 certified facilty in Greater Noida, NDIA | Fire Rating | e een ) Refr o th srction Sestfor mor fomaton,
MODEL NO : IBMPH-610
K L NOMINAL WATTAGE : 610W x 2%
YEAR OF MFG : 20249
MFG ORIGIN : INDIA

TRF No. IS/IEC61730-2_V1.0
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Dated : 27/12/2024

(Series Model: IBMPH-605)

Model No :- IBMPH-605 /A\ WARNING ELECTRICAL HAZARD

» ™ POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when d to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C .
* ALWAYS observe the sefety ions and use the d
Ib Som R Pmax : 605W £ 2% personal protection equipment.
/\ Voltage (Vmp) . 45.42v + ALL installation and mai jons must be carried out by qualified
Current (Imp) 1 13.32A personnl in accordance with local regulations.

AProductof: Open Circuit Voltage (Voc) : 55,17V + BEWARE dangerous DC voltages and currents may exist when modules are installed

INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 13.95A +DO NOT damage o scralch the rear surface of the module.

Plot No. 40 Ecotech 10 Gr. Noida-201301 [[] ]| Maximum System Voltage : 1500v @F 50

* DO NOT handle or install modules when they are wet or if the backsheet is damaged

Website :www.ibsolar.co.in Maxi!-num series Fuse : 30A 'WHEmch:ng:\li; solar module to other equipment then refer to the equipment
Manuactured b 50 001 crtfed facilty inGreaer Noids, DI | £RPlication Class iy el o N,
MODEL NO : IBMPH-605
/ n NOMINAL WATTAGE : 605W £ 2%
bsomﬂ YEAR OF MFG : 2024

TRF No. IS/IEC61730-2_V1.0
ULR- TC646824100010014F

Page 24 of 58 Discipline-Electronics Testing Group-Miscellaneous product



URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www_urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B468

Test Report No: SC24SP102127_1 Page 12 of 45
Dated : 27/12/2024

144 Half cut cell family (Series Model): IBMPH-600

Model No :- IBMPH-600 | /A WARNING ELECTRICAL HAZARD

» ™ POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when exposed to light
b S OLH R IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C

= * ALWAYS observe the sefety ions and use the
Pmax : 600W £ 2% personal protecton equipment

/—\ Voltage (Vmp) . 43.73V + ALL installation and jons must be carried out by qualified
Current (Imp) 13.71A personnel in accordance with local regulations.
AProductof,
07 1

Open Circuit Voltage (Voc) 52,1V + BEWARE dangerous DC voktages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) 14.61A

+DO NOT damage or scralch the rear surface of the module.

Plot No. 40 Ecotech 10 Gr. Noida=201301 ' MRE 1K INDR D M System : 1500V *DONOT handle_ or In_slal modules when they are wet o if the backsheet is dgmaged
Website :www.ibsolar.co.in Xax;imutrin secr;es Fuse ioé ke Clsia ‘::‘Eumﬂ:ﬁ:ﬁzl:rmvdubm'hefequ'vmenmen refer to the equipment
Manutactured b 150 9001 certifed facilty in Greater Noida, INDIA | Fire Rating o Saiaty Cless ) Refr 1 o Shes o mor
MODEL NO : IBMPH-600
I L NOMINAL WATTAGE : 600W % 2%
|b SomR YEAR OF MFG : 2024
A~ MEG ORIGIN =INDIA IB600082400001

(Series Model: IBMPH-595)

‘ i Model No :-IBMPH-595 | /A WARNING ELECTRICAL HAZARD
% ™ POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when exposed to light
\ S OLHR IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C

* ALWAYS observe the sefety lions and use the
Pmax : 595W £ 2% personal pmzecmn cquipment.
Voltage (Vmp) 1 43.61V *ALL rations must be carried out by qualified
Current (Imp) : 13.64A personnelin awordanoe with local regdauons.
AProductof. Open Circuit Voltage (Voc) 51,9V + BEWARE dangerous DC voktages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 14.53A #DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida=201301 ' MPKE IKINDR D Maxumum System Voltage : 1500V ( ) (}) * DO NOT handle or install modules when they are wet or if the backsheet is damaged
Website :‘www.ibsolar.co.in M series Fuse . 30A * WHEN connecting this solar module to other equipment then refer to the equipment
S 7 Application Class : A(Safety Class I manufacturer’s instructions
Manufactured In: S0 9001 certified facility in Greater Noida, INDIA Fiprz Rating ; C(ass (t:y ) Refer o the Instruction Sheet for more information,
|
MODEL NO : IBMPH-595
K NOMINAL WATTAGE : 595W % 2%
b l.ﬁ YEAR OF MFG : 2024
A~ MEG ORIGN ZANEHA IB595082400001

TRF No. IS/IEC61730-2_V1.0
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(Series Model: IBMPH-590)

Model No :- IBMPH-590 /A\ WARNING ELECTRICAL HAZARD

POWER SPECIFICATION MEASURED AT STC

A ™ This solar module produces DC electricity when exposed to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
¢ ALWAYS observe the sefety lions and use the
Pmax : 590W & 2%

personal protection equipment.
/'\ Voltage (Vmp) 1 43.45V oALL on and mai ions must be carried out by qualified
h Current (Imp; 13.58A

) : personnel in accordance with local regulations.
AProductof. Open Circuit Voltage (Voc) : 51.7V + BEWARE dangerous DC voktages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD, Short Circuit Current (Isc) : 14.45A +DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 (A dlised D Maximum System Voltage : 1500V (AF §@) | *DONOT hancl o intallmaduies when they are wetorf the backsheet s damaged
Website :www.ibsolar.co.in Maximum series Fuse : 30A *WHEN conr:cn:ng;:; solar module to other equipment then refer to the equipment
3 o % i Application ClI : A(Safety Class II manufacturer's instructions
Manufactured In: S0 9001 certified facility in Greater Noida, INDIA Fi‘:g ;;i:; oy : cfa:s éy assl) Refertothe Instruction Sheet for more nformation.
MODEL NO : IBMPH-590
’ | NOMINAL WATTAGE : 590W % 2%
|b Somﬂ YEAR OF MFG : 2024
~ MR ORNIN =INOA IB590082400001

(Series Model: IBMPH-585)

Model No :-IBMPH-585 | /\ WARNING ELECTRICAL HAZARD

POWER SPECIFICATION MEASURED AT STC

[ ™ This solar module produces DC electricity when exposed to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
* ALWAYS observe th sefety jons and use the
A Pmax : 585W 2% personal protection equipment.
AProductof:

Voltage (Vmp) . 43.27Vv ; +ALL installation and maintenance operations must be carried out by qualified
Current (Imp) 1 13.52A personnel in accordance with local regulations.
Open Circuit Voltage (Voc) : 51.5V + BEWARE dangerous DC voktages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD, Short Circuit Current (Isc) : 14.36A h #DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 ' MAKE X WD D Maximum System Voltage : 1500V ) (0] #DO NOT handle or install modules when they are wet or if the backsheet is damaged
Website :www.ibsolar.co.in Maximum series Fuse : 30A * WHEN connecting this solar module to other equipment then refer to the equipment
R LA S Application Class : A(Safety Class I manufacturer’ insructions
Manuacro: 10 001 cetfed facilty i Greate Noids, NDA | £p or e Rl e icin o ren
\
MODEL NO : IBMPH-585
g N | NOMINAL WATTAGE : 585W * 2%
Ib Somﬂ YEAR OF MFG : 2024
MFG ORIGIN : INDIA
/-\ IB585082400001
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(Series Model: IBMPH-580)

Model No :-IBMPH-580 | /A WARNING ELECTRICAL HAZARD
»” ™ POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when exposed to light
|b S OLHR IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C

ALWAYS observe th efel ons and
Pmax © 580W 2% joorssaness wpren, Y ete
Voltage (Vmp) : 42.59V WAL and tions must be carried out by qualified
5 Current (Imp) 13.62A personnel in accordance with local regulations.
AProductof: Open Circuit Voltage (Voc) 51.47V + BEWARE dangerous DC voltages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD, Short Circuit Current (Isc) 14.37A DO NOT damage of scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 (A alLLy D M System Voltage : 1500V (5 3@ | *DONOT handie ornsial modules when they are wt rifthe backsheet s amaged
Website :www.ibsolar.co.in series Fuse : 30A L) WHEU:;::n:cﬁng this solar module to other equipment then refer to the equipment
G g 3 A lication Class : A(Safety Class I manuéacturer’s Instructions
Manufactured In: S0 9001 certified facility in Greater Noida, INDIA F.prz Rating . cgass rig ) Refer o the Instruction Sheet for mare Informaton.
|
MODEL NO : IBMPH-580
g I | NOMINAL WATTAGE : 580W * 2%
Ib SOLHR YEAR OF MFG : 2024
MFG ORIGIN : INDIA
/-\ IB580082400001

(Series Model: IBMPH-575)

‘ i Model No :- IBMPH-575 /A WARNING ELECTRICAL HAZARD
» ™ POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when exposed to light
Ib S OLH R IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C

P 575W £ 2% * ALWAYS observe the sefety ions and use the
max : ol protection equibment.
Voltage (Vmp) : 42,44V 4 AL ol ka5 b il
Current (Imp) 13.55A personnel in accordance with local regulations.
AProductof, Open Circuit Voltage (Voc) 51.27V + BEWARE dangerous DC vokages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD, Short Circuit Current (Isc) : 14.31A #DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 ' MAKE IKINOR D Maximum System Voltage : 1500V “ 0] DO NOT handle or install modules when they are wet o if the backsheet is damaged
Website :www.ibsolar.co.in Maximum series Fuse : 30A *WHEN connecting this solar module to other equipment then refer to the equipment
P ; Application Class : A(Safety Class II manufachrer’s instructions
Manufactured bn: IS0 9001 certified facility in Greater Noida, INDIA Fi’:g’ Rating : cfass éy ) Refer to the Instruction Sheetfor more information.
MODEL NO : IBMPH-575
/ 'l NOMINAL WATTAGE : 575W + 2%
Ibs lﬂR YEAR OF MFG : 2024
MFG ORIGIN : INDIA IB575082400001

TRF No. IS/IEC61730-2_V1.0
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(Series Model: IBMPH-570)

Model No :-IBMPH-570 | /\ WARNING ELECTRICAL HAZARD

POWER SPECIFICATION MEASURED AT STC

[ ™ This solar module produces DC electricity when exposed to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
VALWAYS observe the sefety ons and use the
Pmax : 570W £ 2% personal protection equipment.

/——\ Voltage (Vmp) : 42,29V WALL jon and perations must be carried out by qualified
Current (Imp) 1 13.48A personnel in accordance with local regulations.
AProductof. Open Circuit Voltage (Voc) : 51.07V + BEWARE dangerous DC voktages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 14.25A +DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 ' MRKE IKINDIR |:| Maximum System Voltage : 1500V M #) *DO NOT handle or install modules when they are wet or if the backsheet is damaged
Website :www.ibsolar.co.in Maxi series Fuse : 30A * WHEN connecting this solar module to other equipment then refer to the equipment
: S ; Application Class : A(Safety Class I manUdaciurers inainucions
Manuacured: 150 900 certied ity in reate Noida, NDIA | AP ater il Rttt s r
|
" i MODEL NO : IBMPH-570
NOMINAL WATTAGE : 570W x 2%
YEAR OF MFG : 20249
MFG ORIGIN : INDIA
—— IB570082400001

(Series Model: IBMPH-565)

Model No :- IBMPH-565 /\ WARNING ELECTRICAL HAZARD

» ™ POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when exposed to light
\ IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
* ALWAYS observe the sefety lions and use the
/_—\ Pmax : S65W 2% personal protection equipment.

Voltage (Vmp) 1 42,14V # ALL installation and maintenance operations must be carried out by qualified
Current (Imp) : 13.41A personnel in accordance with local regufations.
AProductof, Open Circuit Voltage (Voc) : 50,87V + BEWARE dangerous DC voltages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD, Short Circuit Current (Isc) : 14.19A #DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 (ALl D Maxi System Voltage : 1500V (5 F() | *DONOThandie or nsial modules when they are we orifthe backsheet s amaged
Website :www.ibsolar.co.in Maximum series Fuse : 30A * WHEN connecting this solar module to other equipment then refer to the equipment
s ok : Application Class : A(Safety Class I manufacturer’ nsinuctons
Manutacurnd b 150 900 certie ity in reater Noida,NDIA | FE atr e Rttt st e it
MODEL NO : IBMPH-565
% ] NOMINAL WATTAGE : 565W * 2%
bsomﬂ YEAR OF MFG : 2024
P MFG ORIGIN : INDIA IB565082400001

TRF No. IS/IEC61730-2_V1.0
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(Series Model: IBMPH-560)

Model No :- IBMPH-560 /A WARNING ELECTRICAL HAZARD
» ™ POWER SPECIFICATION MEASURED AT STC This solar module prod DC electricity when exposed to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
Ib Somﬂ —— T -u.wm;s observe the sefely and use the
: o nal protection equij L
A Voltage (Vmp) I 41.95V 0::50 et andw s must be carried out by qualified
Current (Imp) 13.35A personnel in accordance with local regulations.
AProductof. Open Circuit Voltage (Voc) 50.67V + BEWARE dangerous DC voltages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 14.13A +DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 (A AlLLd D Maximum System Voltage : 1500V (% B@#) | *DONOT hand ornsial modles when they are et r i he backsheet s damaged
Website :www.ibsolar.co.in series Fuse : 30A *WHEN mnn:cﬁng this solar module to other equipment then refer to the equipment
s g Application Class : A(Safety Class Il manufacturer's instructions
Wanufacued b 150 9001 certifed facilty n Greater Noida, NDIA | £or fetirey : ASatety Class ) Rt theircion St for s
. " MODEL NO : IBMPH-560
NOMINAL WATTAGE : 560W = 2%
YEAR OF MFG : 2024
/\ MFG ORIGIN : INDIA IB560082400001

(Series Model: IBMPH-555)

Model No :- IBMPH-555 /A WARNING ELECTRICAL HAZARD
» ™ POWER SPECIFICATION MEASURED AT STC This solar module p DC electricity when exposed to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
+ALWAYS observe th efel and use the
lb SOlﬂ R Pmax : 555W £ 2% personal ;u{scﬁon a:uipmsnL - .
/-\ Voltage (Vmp) : 4178V + ALL installation and maintenance operations must be carried out by qualied
} Current (Imp) 13.28A personnel in accordance with local regulations.
AProductof. Open Circuit Voltage (Voc) 50.49V + BEWARE dangerous DC voktages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 14.06A DO NOT damage or scratch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 ' MBKE IKINDIR D Maximum System Voltage : 1500V ¢ ) *DO NOT handle or install modules when they are wet o if the backsheet is damaged
Website :www.ibsolar.co.in Maximum series Fuse : 30A * WHEN connecting this solar module to other equipment then refer to the equipment
L : Application Class : A(Safety Class Il manufacturer's instructions
Manufactured b 1S0 9001 cetified facility in Greater Noida, INDIA | Fire Rating : cfass <t:y ! Refarto®i ooy
MODEL NO : IBMPH-555
z "I NOMINAL WATTAGE : 555W * 2%
|b SOlﬂﬂ YEAR OF MFG : 2024
/\ MFG ORIGIN : INDIA IB555082400001

TRF No. IS/IEC61730-2_V1.0
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(Series Model: IBMPH-550)

Model No :- IBMPH-550 /A WARNING ELECTRICAL HAZARD
% ™ POWER SPECIFICATION MEASURED AT STC This solar module produces DC electricity when exposed to light
IRRADIANCE : 1000W/M2, AM : 1.5, CELL TEMPERATURE : 25°C
+ALWAYS observe th jons and use the
b SOLHR Pmax . 550W & 2% ittt ekl e
/'\ Voltage (Vmp) : 41,63V #ALL installation and mail perations must be carried out by qualified
Current (Imp) : 13.21A personnel in accordance with local regulations.
AProductof: Open Circuit Voltage (Voc) : 50,28V + BEWARE dangerous DC voltages and currents may exist when modules are installed
INTEGRATED BATTERIES INDIA PVT LTD. Short Circuit Current (Isc) : 13.99A #DO NOT damage or scralch the rear surface of the module.
Plot No. 40 Ecotech 10 Gr. Noida-201301 ' MR K NOW D Maximum System Voltage : 1500V (.) (g) *DO NOT handle or install modules when they are wet or if the backsheet is damaged
Website :www.ibsolar.co.in Maximum series Fuse : 30A * WHEN connecting this slar module to other equipment then refer to the equipment
3 e ; Application Class : A(Safety Class I manufactirer’s insiructions
Manufactured In: 150 9001 certified faclIlty in Greater N0|da, INDIA Figz Rating . Cl(ass cy ) Refer to the Instruction Sheet for more information.
MODEL NO : IBMPH-550
H "l NOMINAL WATTAGE : 550W * 2%
bSOlﬂR YEAR OF MFG : 2024
/\ MFG ORIGIN : INDIA IB550082400001

TRF No. IS/IEC61730-2_V1.0
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Similarities & difference between representative model and series/family models:
Model
Sr. No | Series/Family Models Electrical Specifications difference Model similarities
e Maxi Syst
Maximum O.per.1 Rated Short Ra_ted aximum system
System Circuit Voltage @ Circuit Rated Maximum Voltage
VZIta o Voltage STC/%/m Current @ Current @ | Power at i Ce||t9Ch“9|°gV
v f) " |@stcivoe| Ty P STC/isc (A) | STE/MP(A) | STC * Encapsulation
(Vdc) (Watts) . Superstra.te
IBMPH-640 e Module size
3 e Backsheet/
1. (Representative 1500 56.12 46.65 14.51 13.72 640
Model) substrate
e Frame and/or
156 Half cut cell family( Series Models): mounting
structure
2. IBMPH-635 1500 55.99 46.44 14.43 13.68 635 e Junction
e Pm i
3, IBMPH-630 1500 55.86 46.27 14.35 13.62 630 P box/electrical
e Voc termination
4, IBMPH-625 1500 55.72 46.10 14.27 13.56 625 e Isc * Cellinterconnect
e Vmp materials or
5. IBMPH-620 1500 55.58 45.93 14.19 13.50 620 o Imp technique
Modul e Electrical circuit
6. IBMPH-615 1500 55.44 45.77 14.11 13.44 615 ¢ Modu Of an identical
e size
package
7. IBMPH-610 1500 55.31 45.60 14.03 13.38 610 e Power output (by
10%) in the
8. IBMPH-605 1500 55.17 45.42 13.95 13.32 605 identical package
including size and
144 Half cut cell family( Series Models): using the identical
cell process.
9. IBMPH-600 1500 52.10 43.78 14.61 13.71 600 e Bypass diode
10. IBMPH-595 1500 51.90 43.61 14.53 13.64 595
11. IBMPH-590 1500 51.70 43.45 14.45 13.58 590
12. IBMPH-585 1500 51.50 43.27 14.36 13.52 585
13. IBMPH-580 1500 51.47 42.59 14.37 13.62 580
14. IBMPH-575 1500 51.27 42.44 14.31 13.55 575
15. IBMPH-570 1500 51.07 42.29 14.25 13.48 570
16. IBMPH-565 1500 50.87 42.14 14.19 13.41 565
17. IBMPH-560 1500 50.67 41.95 14.13 13.35 560
18. IBMPH-555 1500 50.49 41.78 14.06 13.28 555
19. IBMPH-550 1500 50.28 41.63 13.99 13.21 550
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Test item particulars........ccccceviicciicereniiiiicisseneeeeseescssssneeesneenennnneeenat Crystalline Silicon Terrestrial Photovoltaic (PV) Modules (Si Wafer Based)
Accessories and detachable parts included in the evaluation...............  N/A
Mounting system USed..........cccccueeevieeeiiiieeciieecceeesieeeecieessieeeeneeent. AS per Installation Manual
Other options included.........c.cccceeevvevvieveecieceescieeceeeceesceescveeseennns. NJA
Possible test case verdicts:
- test case does not apply to the test object......c.ccccvvevveveecvevecveveeenn:. N/A
- test object does meet the requirement............ccceceveveevcverceeceeseeneet. P(Pass)
- test object does not meet the requirement...........ccccccveeveveveeneenneenne.:. . F(Fail)
Abbreviations used in the report:
Pmax — Maximum power PD — Partial Discharge
Vpm — Maximum power voltage RTI/RTE — Relative Thermal Endurance 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
Testing....ceeriiciisiereeeriicnnnne
Date of receipt of test iteM......cccvvvveevieviieeieseseeeeseseeeesesesseeneneennt. 15/10/2024
Date(s) of performance of tests......ccccvveeieriesiisieisiieeciesesiseeeeneneeenene:. 15/10/2024 to 27/12/2024

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 [ ] 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/IEC 61730-2:2004 +A1:2017. It can only be used
together with IS/IEC 61730-1:2004 +A1:2017+A2:2017 Test Report.

Name and address of factory (ies)......ccceevvvervennnnnnt INTEGRATED BATTERIES INDIA PVT LTD
Plot No 40 Ecotech 10 Greater Noida, Uttar Pradesh, 201301

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

PV module type reference.........cccccceevvveeeiiieciieecciieescieeecceeeeeieeeenneent. IBMPH-640 (Representative Model)

Product Electrical Ratings at STC

Nominal maximum power (PMax)........ccccuereveereereenveesreeseesivessneenenst. 640W

Nominal open circuit voltage at (VOC)......ccceeveercerrcveciescescieeseesennens:. 56,62V

Nominal short circuit current at (ISC)......ccccceeecvveeecieeccieeecieeecieeeeenee.:. 14.51A

Nominal maximum power voltage (VPM)......ccccceeveeevviviecvieeccveeenneenl. 46.65V

Nominal maximum power current (IpM).......ccccevveevveeveerieesceeceenenenns. 13.72A

Product Safety Ratings

Maximum system VOItage........ccccevveveriieeiiieesiiieeieessieesnieeesieeeneee:. 1500V

Maximum over-current protection rating.......ccc.cccceeeveerveeeeseeeeneeel. 30A

Safety application Class.........cccevvieieiviieicciie e esieeesieeeeeeeeet. ClASS A

Safety class in accordance with IS 61140 : Class Il

Fire safety Class.....ccocvevvecieriie e e see e e e seeeseeeseeenes. . C1ASS C

Recommended maximum series/parallel module configurations.......:

24 for 156 cell family series
28 for 144 cell family series

Scope of Module Safety Qualification Testing:

[X] Initial module safety qualification

[ ] Extension of module safety qualification

original test report ref. NO......ccveveirecer e N/A

Model differences and modification:

[ 1Change in cell technology [ ]1Change in cell interconnect materials/technique

[ ] Modification to encapsulation system [ 1 Modification to junction box/el. Termination

[ ] Modification to superstrate [ 1 Change in el. circuit of an identical package

[ 1 Modification to backsheet/substrate [ 1 Higher or lower output by 10 %

[ 1 Modification to frame/mounting structure [ ]Increase in module size

[ ] Removal of frame

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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Clause Requirement + Test Result — Remark Verdict
3 Application Classes P
The module has been evaluated for the following Application Class
Class A P
(Class A, B, C).ueeeeveereeereerreennnn
6 Sampling P
[X] The modules tested (modules and laminate) were taken at
random from a production batch and subjected to i p
manufacturer’s normal quality control and inspection for safety
testing.
[] The modules tested (modules and laminate) were prototypes of i N/A
a new design and not taken from a production batch.
IX] Preconditioning of test samples was performed within IS 14286 i p
(2010) or IS 16077:2013/IEC 61646:2008 performance testing.
[ 1 Preconditioning of test samples was performed separately from
IS 14286 (2010) or IS 16077:2013/IEC 61646:2008 performance - N/A
testing.

List of test samples

Sample No. Type / model Remark Serial number
Full Testing
9 1B640082400009
10 1B640082400010
11 1B640082400011
12 1B640082400006
13 1B640082400019
14 IBM PH-640 1B640082400014
15 1B640082400018
16 1B640082400035
17 1B640082400032
18 1B640082400022

Supplementary information: NIL
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Clause | Requirement + Test Result — Remark Verdict
9 Pass Criteria P

The module under evaluation was judged to have passed all safety | See appended tables

qualification test. The test samples met all of the criteria of each P

individual safety test.

Supplementary information: NIL
10 Test Procedures P
Safety qualification testing includes the following Module Safety Tests (MST) of IS/IEC 61730-2
10.1 MST 01 - Visual inspection........cccceeeevveeiiieeeiieeennenn! see table 10.1 P
10.2 MST 11 - Accessibility test.......ccoverviriiiiiieiiieeeiieeand see table 10.2 P
10.3 MST 12 - Cut susceptibility test........ccccovvvirvieerineeannst see table 10.3 N/A
10.4 MST 13 - Ground continuity test.......cccecveereverreenennnna: see table 10.4 P
10.5 MST 14 - Impulse voltage test........ see table 10.5 P
10.6 MST 16 - Dielectric withstand test..... . see table 10.6 P
10.7 MST 21 - Temperature test............. e see table 10.7 P
10.8 MST 23 - Fire test.....ccccceueuee. see table 10.8 P
MST 25 MST 25 - Bypass diode thermal test.......c.cceeervercnennnn: See table A2.9 P
MST 42 MST 42 - Robustness of terminations test........ccceee.t See table A2.4 P
10.9 MST 26 - Reverse current overload Test......cceceeeneent see table 10.9 P
10.10 MST 32 - Module breakage test.......ccccevcueevrvieennnennt see table 10.10 P
MST 17 MST 17 - Wet leakage current test........ccovveervveeennens: see table MST 17 P
MST 22 MST 22 - HOt-SPOt teSt..uvieiiiieeiee e see table A 2.10 P
MST 34 MST 34 - Mechanical load test.......ccccceeverierneeneennnt see table A 2.7 P
MST 51a MST 51a - Thermal cycling test (TC200).........ccccueenen: see table A 2.8 P
MST 51b MST 51b - Thermal cycling test (TC50)........ccceevvennnnt see table A 2.2 P
MST 52 MST 52 - Humidity freeze test.....cccccevvuveevcrveeniineennnnn: see table A 2.3 P
MST 53 MST 53 - Damp heat test.....ccccverviieiniiieiiieecieeeieen! see table A 2.5 P
MST 54 MST 54 - UV preconditioning test.........ccccovvveeeineenndt see table A 2.1 P
Component tests:

11.1 MST 15 - Partial discharge test.......ccccvvevveeenineencnnnn: see table 11.1 N/A
11.2 MST 33 - Conduit bending test.............. . see table 11.2 N/A
11.3 MST 44 - Terminal box knockout test.........cccvveeeeeinnnat see table 11.3 N/A
Supplementary information: NIL
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Clause | Requirement + Test | Result — Remark Verdict

10.1 | TABLE: Visual Inspection - MST 01 (Initial) P

Sample No. Nature and position of findings -

09 No visual defect P

10 No visual defect P

11 No visual defect P

12 No visual defect P

13 No visual defect P

14 No visual defect P

15 No visual defect P

16 No visual defect P

17 No visual defect P

18 No visual defect P
Supplementary information: NIL

10.2 TABLE: Accessibility Test - MST 11 (Initial) P

Maximum system voltage [Vpcl.....cceeeeeeereersnnnnnnenst | 1500 -

Sample No. Result [MQ] -

10 Resistance between the test fixture and the electrical circuit of module is > 1MQ P

11 Resistance between the test fixture and the electrical circuit of module is > 1MQ P

12 Resistance between the test fixture and the electrical circuit of module is > 1MQ P

13 Resistance between the test fixture and the electrical circuit of module is > 1IMQ P
Supplementary information: NIL

10.4 TABLE: Ground Continuity Test - MST 13 (Initial) P

Maximum system voltage [Vpc].....cccoceerueerrunienncenat 1500 -

Current applied [A]......ccceeeerrreeeeerieecsscneeeeeseensnnnnet 75 -

Location of designated grounding point................: Ground holes on the sides of the frame -

. . . Greatest physical displacement from the
Location of second contacting point..........cccceceeenat . . =
grounding point.

Sample No. Voltage [Vpc] Resistance [mQ] -

10 0.45 6.000 P

11 0.49 6.533 P

12 0.39 5.200 P

13 0.47 6.267 P
Supplementary information: NIL
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Clause | Requirement + Test Result — Remark Verdict
10.6 TABLE: Dielectric Withstand Test - MST 16 (Initial) P
Maximum system voltage [Vpcl......cooveeerreeiiissnnneennnnnat 1500 -
Test voltage applied VTEST [Vpcl.veoeeereereenesnssneseesnannat 8000 for 1min/1500 for 2min -
Module area A [M?]...ccccceeeeerreeeeerrneeeessneeesssneeesssnneesennet 2.80 -
Insulation
Sample No. Dielectric breakdown resistance at Insulation resistance x A [MQ.m?]#
Vrest [GQ]
10 [X] 18.34 40 P
11 IX] 17.48 40 P
12 [X] 19.58 40 P
13 [X] 16.93 40 P
Supplementary information: [X]: No breakdown occurred. ; #: Limit
MST 17 TABLE: Wet Leakage Current Test - MST 17 (Initial) P
Maximum system voltage [Vpcl......ooeceereirieissnnneenennst 1500 -
Test voltage applied VTEST [Vpcl....ceeeereererrerserseennnat 1500 -
Module area A [m?]... . 9 2.80 -
Resistivity of wetting agent [Q.cM].....ccccceveeerreeeeennnat 2556 -
Average wetting agent temperature [°C].................. 23.3 -
Sample No. Insulation resistance at Vrest [GQ] Insulatl?'\r;lgf;szt]ince XA -
10 8.49 40 P
11 9.37 40 P
12 9.28 40 P
13 7.38 40 P
Supplementary information: #: Limit
10.3 TABLE: Cut Susceptibility Test - MST 12 N/A
Applied force [N] : - -
Sample No. -
Supplementary information: NIL
10.1 TABLE: Visual Inspection - MST 01 (after Cut Susceptibility Test) -
Sample No. Nature and position of findings -
Supplementary information: NIL
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10.6 TABLE: Dielectric Withstand Test - MST 16 (after Cut Susceptibility Test) -
Maximum system voltage [Vpc].....ccceeeeerrcneerescrsnnnnat - _
Testvoltageapplied Vrest[Vpclcoeeeeeeeeeeceneneeennnnaaenat - -
Module area A [m?]. 9 - -
Sample No. Dielectric breakdown [ ERE (NI e Insulation resistance x A [MQ.m?]# :
Vrest [GQ]

Supplementary information: [X]: No breakdown occurred. ; # : Limit.

MST 17 TABLE: Wet Leakage Current Test - MST 17 (after Cut Susceptlblllty Test) -
Maximum system voltage [Vp(].... - -
Test voltage applied VTEST [VDc]
Module area A [m?].. 3 - -
Resistivity of wetting agent [Q.cm]..........cccceevueeennnit - -
Average wetting agent temperature [°C].........cccoevuneenst - -
Sample No. Insulation resistance at Vyest [GQ] Insulation resistance x A [MQ.m?]# -

Supplementary information: # - Limit.

10.2 TABLE: Accessibility test - MST 11 B
Maximum system voltage [Vpcl.....oceoeeeeeseeneenennnnat 1500 -
Sample No. Nature and position of findings -

Supplementary information: NIL

104 TABLE: Ground Continuity Test - MST 13 -
Maximum system voltage [Vpcl......ceoeereeserserneanennat - -
Current applied [A].....cccceeeerrreeereereccssseeeneeseessnnenet - -
Location of designated grounding point.................: - -
Location of second contacting point..........cccccceuee.nat - -
Sample No. Voltage [Vpc] Resistance [mQ] -

Supplementary information: NIL
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10.5 TABLE: Impulse Voltage Test - MST 14 P

Maximum system voltage [Vpc]......ccoceueeueiuciucinnancst 1500 -

Impulse voltage [V] 16000 -

Thickness of conductive foil [mm]..............cccuuuueeeect 0.05 -

Sample No. -

13 No dielectric breakdown or surface tracking P
Supplementary information: NIL

10.1 TABLE: Visual Inspection - MST 01 (after Impulse Voltage Test) P

Sample No. Nature and position of findings -

13 No visual defect P
Supplementary information: NIL

10.6 TABLE: Dielectric Withstand Test - MST 16 (after Impulse Voltage Test) P

Maximum system voltage [Vpcl.....oceoeeeveereenennenneeneact 1500 -

Test voltage applied Vyest [Vocl.eeooeeeeneereeesinninnncnat 8000V for 1min/1500 V for 2min -

Module area A [M?].....cccceeeveeereeeseeiseesseeesseeeseneennst 2.80 -

Sample No. Dielectric breakdown . Insulation Insulation resistance x A [MQ.m?]* =

resistance at Vrest [GQ]
13 [X] 12.89 40 P
Supplementary information: [X]: No breakdown occurred. ; # - Limit.
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10.7 TABLE: Temperature Test - MST 21 P
SAMPIE NO. ..evveeeeiiiiiiiiinneeniiiiiiissnneeeeissessssnsessennesst 15 -
Reference solar irradiance [W/m?]......cccceeevvuereeennnst 1000 -
Reference ambient temperature [°Cl......ccceeeeeevnennat 40 -
Component Normalised Component -
Measuring location temperature Togs temperature Tcon temperature limit
[°ql [°q [°q
Module open-circuited
Module superstrate above the centre cell 66.56 77.66 Not specified -
Module substrate below the centre cell 65.65 76.75 Not specified -
Terminal enclosure interior surface 62.45 73.55 85 P
Terminal enclosure interior air space 61.23 72.33 85 P
Field wiring terminals 60.75 71.85 90 P
Insulation of the field wiring leads 59.76 70.86 90 P
External connector bodies 58.98 70.08 85 P
Diode D1 59.45 70.55 200 P
Diode D2 58.45 69.55 200 P
Diode D3 58.12 69.22 200 P
Module short-circuit
Module superstrate above the centre cell 74.54 86.24 Not specified -
Module substrate below the centre cell 73.65 85.35 Not specified -
Terminal enclosure interior surface 61.67 73.37 85 P
Terminal enclosure interior air space 62.74 74.44 85 P
Field wiring terminals 64.45 76.15 90 P
Insulation of the field wiring leads 60.75 72.45 90 P
External connector bodies 59.76 71.46 85 P
Diode D1 72.45 84.15 200 P
Diode D2 71.54 83.24 200 P
Diode D3 71.34 83.04 200 P
Supplementary information: Tcon = Toss + (40 °C - Tams), temperature limits are given in Table 9 of IS/IEC 61730-2.
10.8 TABLE: Fire Test - MST 23 P
Module fire resistance class (A, B, C)..cc.ceeeeeveneeeeeeeenaannat Class C -
No. of modules provided to create the test assembly....: 3 -
Sample No. -
16* P
17* [X] Modules comply with the requirements for the fire resistance class P
18" P
Supplementary information: # - Spread of flame, * - Brand
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10.9 TABLE: Reverse Current Overload Test - MST 26 P
Module over-current protection rating [A]..............: 30 -
Test CUrTeNnt [Al....cccceeeeeeeeerrsseeeeeeeneeesssnneeesesnessssnnnneeet 40.5 -
Range of applied voltage [V] : 49.06—52.64 -
Test duration........cceevveeeeiiiiiisssneeeeeiiiiisineeeeeissssssnnnnst 2 hours -
Sample No. -

[X] No flaming of the module
15 [X] No flaming or charring of the cheesecloth P
[X] No flaming of the tissue paper

Supplementary information: Nil

MST 17 TABLE: Wet Leakage Current Test - MST 17 (after Reverse Current Overload Test) P
Maximum system voltage [Vpc].....cccoeereeerenreniuncnnncsst 1500 -
Test voltage applied Vrest [Vic] 1500 -
Module area A [m?] 2.80 -

Resistivity of wetting agent [Q.cm]............. . 2584 -

Average wetting agent temperature [°C] 23.8 -
. . Insulation resistance x A -
Sample No. Insulation resistance at Vyest [GQ] (MQ.m?]"
15 6.39 40 P
Supplementary information: #: Limit

TABLE: Module Breakage Test - MST 32 P
Weight of impactor [Kgl.......ccoeeeeeeeerrrrnneeeeenessssnnnnneet 45.5 -
Thickness of sample [mm] g 5.3 -
Mounting technique used : As instructed in manual -

Module breakage..........ccccevvevueeiiiieeiiinieniinsnninnnnnd [ 1No breakage

[ ] Breakage at 300 mm
[ ] Breakage at 450 mm
[X] Breakage at 1220 mm

Weight of particles in case of breakage [g]..............: No particle ejected from the sample -
Sample No. -
[ 1 Breakage occurred, but no shear or opening large enough for a 76 mm diameter sphere to pass N/A
freely has developed.
14 [ ] Disintegration occurred, but the ten largest crack-free particles selected 5 min subsequent to
. . . . . . . N/A
the test did not weigh more in grams than 16 times the thickness of the sample in millimetres.
[X] Breakage occurred, but no particles larger than 6.5 cm? have been ejected from the sample. P
Supplementary information: NIL
11 Component Tests N/A
MST 15 - Partial discharge test.........ccceevvevevvecvennnnnst No such construction N/A
MST 33 - Conduit bending test.........cccccevveveevieeennnndt No such construction N/A
MST 44 - Terminal box knockout test.........cceeeeennnnt No such construction N/A
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11.1 TABLE: Partial Discharge Test - MST 15 N/A
ManUFaCtUrer.......cccuveieiieeeieececeie e - -
TYPE referenCe....cccuveiiciiieciieeccieeciiee e -
Materials and thicknesses...........ccccouveevieeiiiieecinnendt -
Ambient temperature [°Cl.....ccccccevvveeiriveeiiieeeninnnnnt -
Relative humidity [%].......ccoevveriviiiiniiieiiiieeiiieeesieeadd -
Test medium (Qir/oil)........cccoovereviviinieniiiiiiieel?
Sample No. PD inception voltage, Ui [V] PD extinction voltage, Ue [V]
Mean value of PD extinction voltage, Ue, avg [V] ......cccovvvevereerveenns -
Standard deviation of PD extinction voltage, o [V] -
Mean value minus standard deviation of PD extinction voltage [V] -
Resulting maximum system voltage, USYS [V]....cccccccevveerivecnennnen. : -
Supplementary information: No such construction
Calculation of maximum system voltage:
Safety factor F1=1.2 (Basic safety factor)
Fo=1 (Hysteresis factor)
F3=1.25 (Additional safety factor: reinforced insulation)
Allowable maximum system voltage: Usys = 2 X (Ue,avg —0) / (F1 X F2 X F3) Ve
11.2 TABLE: Conduit Bending Test - MST 33 N/A
Manufacturer and type reference of conduit...........: -
Trade size of conduit [mm]... g -
Distance between the ends of the conduit -
in the box g
Distance between supports.... g -
Force load in accordance with Table 10 of -
IS/IEC 61730-2 [N]

Sample No. -
[ 1 No rupture of the attachment walls of the junction box
[ 1 No separation of junction box from the conduit
Supplementary information: No such construction

Distance between supports = 760 mm + Distance between the ends of the conduit in the box
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11.3 TABLE: Terminal Box Knockout Test - MST 44 N/A

Manufacturer of terminal box 3 -
Type reference. 3 -
Number of knockouts in the junction box..............: -
Force applied to knockout [N] : -
Knockout No. -
[ 1 The knockout remains in place

[ 1 The clearance between knockout and opening is < 0.75 mm
[ 1 The knockout remains in place

[ 1 The clearance between knockout and opening is < 0.75 mm
[ 1 The knockout remains in place

[ 1 The clearance between knockout and opening is < 0.75 mm
[ 1 The knockout remains in place

[ 1 The clearance between knockout and opening is < 0.75 mm
Supplementary information: No such construction
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ANNEX 1: PRODUCT DESCRIPTION SHEET (MANUFACTURERS AND TYPE REFERENCES)

Al.l MODULE TYPE/S

Model Tested: IBMPH-640

Al.2 MODULE DESIGN —DIMENSIONS

Module dimensions (Lx W x H) [mm]......................:

2466 x 1135x 35 for 156 cell family
2278 x 1134 x 35 for 144 cell family

Al.3 SOLAR CELL

Cell type reference........cccceeeeciiiiinviineeeeeeeeeeeeennd

Primary:
TN182A-R16D1, Monocrystalline Bifacial TOPCon Cell,
Manufactured by: Solar N Plus New Energy Technology Co., Ltd

Cell dimensions Lx W x T (£ %) [mm].....cccccueent

Primary: 182mmx91mm (+0.5mm)

Cell thickness [UM]..cveeeveeeeeeceecee e

Primary: 130pum (+13um)

Cell area [CMZ .o

Primary: 165.62

Al.4 IDENTIFICATION OF MATERIALS

FrONT COVEN ..ttt

Primary:
Low Iron Solar AR Coated Patterned Glass; Thickness: 2.0mm * 0.2mm;
Manufactured by: Borosil Renewables Limited

Alternative:
Low Iron Solar Anti-Reflective Coated Patterned Glass),
IThickness: 2.0 mm + 0.2 mm, Manufactured by: Triveni Renewables

Pvt. Limited

\Alternate Front cover having same strengthening process and same
surface treatment and same material all technical details are same
as the main model, only change in manufacturer name as per
declared by manufacturer

REAI COVEN ..ttt :

Primary:
Low Iron Solar AR Coated Patterned Glass; Thickness: 2.0mm * 0.2mm;
Manufactured by: Borosil Renewables Limited.

Alternative:

Low Iron Solar Anti-Reflective Coated Patterned Glass,
IThickness: 2.0 mm + 0.2 mm, Manufactured by: Triveni Renewables
Pvt. Limited

\Alternate Rear cover having same strengthening process and same
surface treatment and same material all technical details are same
as the main model, only change in manufacturer name as per
declared by manufacturer

Encapsulation material........cccoovvveerneenierieeennd

Primary:

CONSERV P - 14 FC, Thickness: 0.45+5%, Width: upto 1240 mm,
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Manufactured by: Renewsys India Private Limited.

Alternative:
ALISHAN FC, Manufactured by: Alishan Green Energy Pvt. Ltd

Alternate Encapsulation material having same technical details as
per declared by Manufacturer.

Frame parts

Primary:
6005 T6, Cross section: 35mm x 35 mm;
Manufactured by Perfect Alex Pvt. Ltd.

Alternative:

DV-A-700, Cross section: 35mm x 35 mmManufactured by: Jiangsu
Yuejia Metallic Technology Co.Ltd

Alternate Frame having same technical details only change in
Imanufacturer name as per declared by
imanufacturer

Mounting parts

Adhesive for frame

as per installation manual

Cell connector

Primary:

1527 Silicone Sealant For PV Modules, White colour;
Manufactured by Tonsan Adhesive, Inc.

Alternative:
Manufactured by: Shanghai Huitian new material Co., Ltd

Alternate Adhesives having same technical details only change in
iImanufacturer name as per declared by manufacturer

Primary:

Type: TPVIR2660, Sn60%/Pb40%, Dimensions [mm]: 0.26 mm;
Manufactured by: VALEO PRODUCTS LLP

Alternative:

Manufactured by: VIDYA WIRES PVT LTD.

Alternate cell connector having same technical details only change in
Imanufacturer name as per declared by manufacturer.

String connector

Primary:
Type: TPV1603580, Sn60%/Pb40%, Dimensions [mm]: 6x 0.35mm
Manufactured by: Valeo Products LLP

Alternative:
Manufactured by: VIDYA WIRES PVT LTD.

Alternate string connector having same technical details only
change in manufacturer name as per declared by manufacturer.

Fluxing agent

Primary:
952-S, Low-Solids, No-Clean Liquid Flux,
Manufactured by Kester

Junction box

Primary:

GXSB-01, Rated voltage: 1.5KVDC, Rated Current: 45A, IP68, Ambient
Temperature: -40°C to +85°C,

Manufactured by GENX PV INDIA PRIVATE LIMITED.
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Certified by TUV SUD; certificate no.: B1157770002

Cable Primary:
1X4mm?2, Electric Cables for Photovoltaic Systems for Rated Voltage
1500V d.c., for sizes upto and including 400 Sgqmm, Conductor Class-
5, Manufactured by APAR INDUSTRIES LTD (CM/L- 7100058704).
CONNECTON . iiiiiiieciiee ettt sree e Primary:

GXC-01, Rated voltage: 1500VDC, Rated current: 40A, IP68, Ambient
Temperature: -40°C to 85°C,

Manufactured by Genx Pv India Private Limited.

Certificate no.: B 115777 0001 Rev. 00, Tested by TUV SUD.

Bypass diode.......ceevueeeriuiiiiiieeeiee e

Primary:
MK6045, Tj [°C]: -55 to +200°C, Vrwms: 45 V; lesm: 450A; ROJC:1.2°C/W,
VDC 45V, Manufactured by Genx Pv India Private Limited.

Potting material........ccocueeviieiiieiiecieeeeceeeed

Primary:
1521 Potting Materials, White colour;
Manufactured by Tonsan Adhesive Inc.
Alternative:
Manufactured by: Shanghai Huitian new material Co., Ltd

Alternate Potting material having same technical details only
change in manufacturer name as per declared by manufacturer

Adhesive for junction boX........ccceeveeriveveeneennnnndl

Primary:
1527 Silicone Sealant For PV Modules, White colour;
Manufactured by Tonsan Adhesive, Inc.

Alternative:
Manufactured by: Shanghai Huitian new material Co., Ltd

Alternate Adhesives having same technical details only change in
Imanufacturer name as per declared by manufacturer

Soldering Material.......cccoocvviei e

Primary:
IAlpha Telecore HF-850, Manufactured by: ALPHA Global

Additional material (e. g. insulation tape)...:

N/A
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Al.5 MODULE DESIGN - MINIMUM DISTANCES
Between cells.........cccouevvvervvennennn 1.4 mm
Between cell and edge of laminate..........cccccuueeeiit 17 mm
Between any current carrying part and edge of laminate...: 15 mm
Al.6 MODULE DESIGN - ELECTRICAL CONFIGURATION

Total number of cells........cccoeeeeiiiiiiiiiiicinnnt

156 for 156 cell family
144 for 144 cell family

No

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

e: Bill of material are same for all series family models.

78 cells in series and parallel connection:2
72 cells in series and parallel connection:2

Cells per bypass diode.........ccceeveeeecrnnennn:

52 for 156 cell family
48 for 144 cell family

No. of bypass diodes........cccccceeveiieniinnnnnnni:

3

Note: Bill of material are same for all series family models.

TRF No. IS/IEC61730-2_V1.0

Page 47 of 58

Discipline-Electronics Testing

ULR- TC646824100010014F

Group-Miscellaneous product




URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www_urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B468
Test Report No: SC24SP102127_1 Page 35 of 45
Dated : 27/12/2024
ANNEX 2
Preconditioning Tests P
MST 51 - Thermal cycling (TC50 MST 51b).....cccceveerveeireenieennnt See table A2.2 P
MST 51 - Thermal cycling (TC200 MST 51@)....ccccvevueeieeeiirennennnat See table A2.8 P
MST 52 - Humidity freeze (HF10 MST 52).....ccccvievreeneeeieereennna: See table A2.3 P
MST 53 - Damp heat (DH 1000 MST 53)....ccccecerivermrereneirreereereenst See table A2.5 P
MST 54 - UV preconditioning test (MST 54)........ccccveeeiiveeninnnnt See table A2.1 P
Electrical shock hazard tests P
MST 17 - Wet leakage test (MST 17)...ccccverieeeeeieenieeieeneeeneenndt See table A2.6 P
MST 42 - Robustness of terminal test (MST 42).......cccceevevreennnn: See table A2.4 P
Fire hazard tests P
MST 22 - Hot - Spot test (MST 17)..cccueevuvereeeieeeieeiree e eereesereen See table A2.10 P
MST 25 - Bypass diode thermal test (MST 25)......cccecvvvevrvennnanst See table A2.9 P
Mechanical stress tests P
MST 34 - Mechanical load test (MST 34).....cccoveevieeiiiieeeiieeennal See table A2.7 P
A2.1 | TABLE: UV preconditioning test MST 54 P
Test Date [MM/DD/YYYY] start/end........ccccevevrveeveecreenrrennnnnst 10/28/2024 to 11/05/2024 -
Module temperature [°Cl.......cccvveeiiieeiiiieeciiee e eciee e 60+5 -
Irradiation 280 - 400 nm [kWh/m2] UV - A 15.0 -
Irradiation 280 - 320 nm [kWh/m2] UV — B 5.0 -
Sample No.: Open circuits (yes/no) -
10 No open circuit found P
Supplementary information: NIL
A2.1 TABLE: Visual Inspection MST 01 (after UV preconditioning test MST 54) P
Sample No.: Nature and position of findings -
10 No visual defect P
Supplementary information: NIL
A2.1 TABLE: Dielectric withstand test - MST 16 (after UV preconditioning test MST 54) P
Maximum system voltage [Vpcl.....cccceveeveenenennnt 1500 -
Test voltage applied Vrest [Voc] 8000V for 1min/1500 V for 2min -
Module area A [MZ..ceceeeeeeieeceeeeeeeeseeeene 2.80 -
Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?]# i
at Vrest [GQ]
10 [X] 17.93 40 P
Supplementary information: [X]: No breakdown occurred. ; #: Limit
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Clause | Requirement + Test | Result — Remark Verdict
A2.2 | TABLE: Thermal cycling 50 test MST 51b P
Test Date [MM/DD/YYYY] start/end.........cccccvevvevveecreennencnnandt 11/16/2024 to 11/28/2024 -
Total CYCIES (50)..uiiiriiiieiiieieeieeee et end 50 -
Sample No.: Open circuits (yes/no) -
10 No P
Supplementary information: NIL
A2.2 TABLE: Visual Inspection MST 01 (after Thermal cycling 50 test MST 51b) P
Sample No.: Nature and position of findings -
10 No visual defect P
Supplementary information: NIL
A2.2 TABLE: Dielectric withstand test - MST 16 (after Thermal cycling 50 test MST 51b) P
Maximum system voltage [Vpcl...ocoovveeveereveeneennat 1500 -
Test voltage applied Viest [Vocl veeeeeeeerieeninnennnndt 8000 V for 1min/1500 V for 2min -
Module area A [MZ..ceceeeeeeieeceeeeereeeeeeeenedd 2.80 -
Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?] # )
at Vrest [GQ]
10 [X] 15.83 40 P
Supplementary information: [X]: No breakdown occurred.; #: Limit
A2.3 | TABLE: Humidity freeze test MST 52 P
Test Date [MM/DD/YYYY] start/end.......ccccccevvevrvevveecreesrrennnnnst 11/29/2024 to 12/10/2024 -
Total cycles (10) 10 -
Sample No.: Open circuits (yes/no) -
10 No P
Supplementary information: NIL
A2.3 TABLE: Visual Inspection MST 01 (after Humidity freeze test MST 52) P
Sample No.: Nature and position of findings -
10 No visual defect P
Supplementary information: NIL
A2.3 TABLE: Dielectric withstand test - MST 16 (after Humldlty freeze test MST 52) P
Maximum system voltage [Vpcl......cocerieruneriinnneniaat 1500 -
Test voltage applied VTEST [Vpcl...eeeeeenee 8000V for 1min/1500 V for 2min -
Module area A [M2].....cceevcieeieerereereseereeeseneeesennst 2.80 -
Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?]# i
at Vrest [GQ)
10 IX] 12.58 40 P
Supplementary information: [X]: No breakdown occurred. ; #: Limit
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Clause | Requirement + Test | Result — Remark Verdict
A2.4 | TABLE: Robustness of terminations test MST 42 P

12/18/2024 -
[X] Type A: wire of flying lead -
[ ] Type B: tags, threaded stubs, screws, etc.
[ 1 Type C: connector

Applied force in all directions [N]........ccceeevevieereerciesiieesiecenndd 40 for tensile test, 20 for bending test -

Sample No.: Open circuits (yes/no) -
10 No P
Supplementary information: NIL

Test Date [MM/DD/YYYY] start/end........cccceeveerveeveecreenrnennnnnst
Types of termMinations........cccceeeviieeiiieeriee e

A2.4 | TABLE: Visual Inspection MST 01 (after Robustness of terminations test MST 42) P

Sample No.: Nature and position of findings -

10 No visual defect P
Supplementary information: NIL

A2.4 TABLE: Dielectric withstand test - MST 16 (after Robustness of terminations test MST 42) P

Maximum system voltage [Vpc]......cccvrinreriiinnniinndt 1500 -

Test voltage applied Vrest [Vl cveeereneeeiiinneninadt 8000V for 1min/1500 V for 2min -

Module area A [M2]....cccceeeverererreeesceeesenseseeseseenst 2.80 -

Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?] # )

at Vrest [GQ]
10 IX] 11.19 40 P

Supplementary information: [X]: No breakdown occurred. ; #: Limit

A2.5 | TABLE: Damp heat test MST 53 P

Test Date [MM/DD/YYYY] start/end........cccooevevvevveeveeireinnandl 10/28/2024 to 12/10/2024 -

Total hours (1000)........ccoieeeeiieeeieeeeceeeecee et eeveeeereeeeeee e 1000 -

Sample No.: Open circuits (yes/no) -

11 No P
Supplementary information: NIL

A2.5 TABLE: Visual Inspection MST 01 (after Damp heat test MST 53) P

Sample No.: Nature and position of findings -

11 No visual defect P
Supplementary information: NIL

A2.5 TABLE: Dielectric withstand test - MST 16 (after Damp heat test MST 53) P

Maximum system voltage [Vpcl.....cooveerrreiiiirnnnnnnst 1500 -

Test voltage applied VTEST [Vp(].. 8000V for 1min/1500 V for 2min -

Module area A [M?].....eeeceeereerreresieereseerssessnennst 2.80 -

Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?]# i

at Vrest [GQ]
11 [X] 14.48 40 P

Supplementary information: [X]: No breakdown occurred. ; #: Limit
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Clause | Requirement + Test | Result — Remark Verdict
A2.6 | TABLE: Wet leakage current test MST 17 P
Test Date [MM/DD/YYYY] start/end........cccceevevveeveecreenrreennanst 12/18/2024 -
Test voltage applied [V]......cccovveeiiieiiiiiccieeecieee e 1500 -
Solution resistivity [Q cmM]....cccoviiiiiiiiiiiiiiiee e <3500 Qcm at 22 +3°C 2658 -
Surface tension [NM™ ...t <0.03Nmtat 22+3°C - -
Solution temperature [°C].... 22.9 -
Sample No.: Measured [GQ] Insulation resistance X A [MQ.m?] # -
11 6.93 40 P
Supplementary information: Size of module 2.80 [m?]. ; #: Limit
A2.7 | TABLE: Mechanical load test MST 34 P
SAMPIE NOL: ittt e e 11 -
Test Date [MM/DD/YYYY ..ot 12/18/2024 -
Mounting Method.........ccceiviiiiiiiiiiiiece e As per manual As per manual -
(Mo o I o o 1T I e TS Front side Back side -
Mechanical [0ad [Pa].......cccoieiiiieeieeeeee e 2400 2400 -
First cycle time (start/end)... : 09:30to 10:30 10:45 to 11:45 -
Intermittent open - circuit (yes/no).. No No -
Mechanical load [Pa]............... 2400 2400 -
Second cycle time (Start/end)........cceceeeeveeveireeveenreneeee e 11:55t0 12:55 13:20to 14:20 -
Intermittent open - Circuit (Yes/N0)......cccevveeevecrenreeeesresieenena No No -
Mechanical [0ad [Pa]......c.ccoouiiiiiieeiee e 5400 2400 -
Third cycle time (start/end)........ccecveveeeeveriesieseseeeeieseeeena 14:30 to 15:30 15:45 to 16:45 -
Intermittent open - Circuit (YES/N0)....c.ccvveeeveeveenieecreeneeeveeneendt No No -
Supplementary information: NIL
A2.7 TABLE: Visual Inspection MST 01 (after Mechanical load test MST 34) P
Sample No.: Nature and position of findings -
11 No visual defect P
Supplementary information: NIL
A2.7 | TABLE: Wet leakage current test MST 17 (after Mechanical load test MST 34) P
Test Date [MM/DD/YYYY] start/end.........ccccceevvevveecreenrnennnnnsl 12/18/2024 -
Test voltage applied [V]......cccovveeviieiniiiiciiieciee e 1500 -
Solution resistivity [Q.CM]....ccooviiiiiiiiiiiiicieee e <3500 Qcm at 22 +3°C 2593 -
Surface tension [NM ™. ... <0.03Nmtat 22 +3°C - -
Solution temperature [*Cl........cccoveeviereeieninieeierereeieseeeena 23.7 -
Sample No.: Measured [GQ] Insulation resistance X A [MQ.m?]# -
11 5.48 40 P
Supplementary information: Size of module 2.80 [m?]. ; #: Limit
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A2.8 | TABLE: Thermal cycling test MST 51a P
Test Date [MM/DD/YYYY] start/end.........ccccecevvrvevrinvecuennandl 11/09/2024 to 12/25/2024 -
Total hours (200)......ccueeeiueeeeiiieiieee e eciee e eveeeereeesaee e 200 -
Applied cuUrrent [Al ...t 13.72 -
Sample No.: Open circuits (yes/no) -
12 No P
Supplementary information: NIL
A2.8 TABLE: Visual Inspection MST 01 (after Thermal cycling test MST 51a) P
Sample No.: Nature and position of findings -
12 No visual defect P
Supplementary information: NIL
A2.8 TABLE: Dielectric withstand test - MST 16 (after Thermal cycling test MST 51a) P
Maximum system voltage [Voc)....ooovveerrvveeeiiieenninit 1500 -
Test voltage applied Vrest [Vocl.oveereveeeveeneervnnennnndt 8000V for 1min/1500 V for 2min -
Module area A [MZ].ueccveeeeeeeeeceeeeeeeeee el 2.80 -
Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?] # -
at Vrest [GQ]
12 IX] 15.83 40 P
Supplementary information: [X]: No breakdown occurred. ; #: Limit
A2.9 TABLE: Dielectric withstand test - MST 16 (Before Bypass diode thermal test MST 25) P
Maximum system voltage [Vpcl....ccoeveerveervrecenennna 1500 -
Test voltage applied Vrest [Voc)... 8000V for 1min/1500V for 2min -
Module area A [M?]..ceceieeeieeceeceeeee el 2.80 -
Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?] # i
at Vrest [GQ]
15 [X] 18.38 40 P
Supplementary information: [X]: No breakdown occurred. ; #: Limit
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A2.9 | TABLE: Bypass diode thermal test MST 25 P
Sample No.: 15 -
Test Date [MM/DD/YYYY] start/end........cccccevevrveeveecreenrrennnandl 11/13/2024 -
Module temperature [*Cl......ccceeceereeeieeieeseesie e eseeseeeieest 755 -
Number of diodes in junction boX........ccccueeeviiieiiiieiiiieeeiiieennl 3 -
Diode ManUfaCtUrer.......ccuevviirieiienieeieeieeseeee e : Genx Pv India Private Limited. -
Diode type designation........cccceeevuvieiiiiieniiiieiiiee e MK6045 -
Max. permissible junction temperature Tjmax [°C] 200 -
(According to diode datasheet)..........ccueeeeveerreecieecieerieeeeena
Diode 1 Diode 2 Diode 3 -
Current flow applied [A]......cccoviiiiieiicieeceeecee e 14.51 14.51 14.51 -
Max. diode surface temperature [°Claorb .. 138.5 136.5 139.7 -
VOItage drop [V].. ettt st essse e svsssans s 0.39 0.38 0.41 -
Power dissipation [W] ......cccveiiniieneiieris e sesvsseeve s 5.66 5.51 5.95 -
Thermal resistance junction to leads (RTHJL)/to case (RTHJC) [K/W]
1.2 1.2 1.2 -
(according to datasheet) .........cocceeeeveereerreeeeeceeeeseire e
Calculated max. junction temperature Tjcalc [°C] a or b..........: 144.6 142.6 144.8 -
Tjcalc < Tjmax (test passed)? YeS/NO0......c.cccveveeereenrrveeeeeeeereenst Yes Yes Yes P
Current flow (1.25*1SC) [A] ceeeviererirecereeisece e eevee v 18.14 18.14 18.14 -
Max. diode surface temperature [°C] @ OF D....ccoovevevecrivrccennnndt 153.6 151.6 152.8 P
Supplementary information: NIL
A2.9 I TABLE: Visual Inspection MST 01 (after Bypass diode thermal test MST 25) P
Sample No.: Nature and position of findings -
15 No visual defect P
Supplementary information: NIL
A2.9 TABLE: Dielectric withstand test - MST 16 (after Bypass diode thermal test MST 25) P
Maximum system voltage [Vpc)....ooovveevrvveeeiiieenninit 1500 -
Test voltage applied Vrest [Vocl.oooeveeeroveeeniveeeninnnnat 8000V for 1min/1500V for 2min -
Module area A [MZ].uecccveceeeeeeeeeeeeeeeee el 2.80 -
Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?] # -
at Vrest [GQ]
15 IX] 16.34 40 P
Supplementary information: [X]: No breakdown occurred. ; #: Limit
A2.9 | TABLE: Wet leakage current test MST 17 (after Bypass diode thermal test MST 25) P
Test Date [MM/DD/YYYY] start/end........cccocevevuveeveeceeneeeinnandl 11/13/2024 -
Test voltage applied [V]..........c.......... 1500 -
Solution resistivity [Q cm] : <3500 Qcm at 22 +3°C 2573 -
Surface tension [NM™ ... e saead <0.03Nmtat 22 +3°C - -
Solution temperature [°Cl.......cccveeeiieeiiieeeire e 23.9 -
Sample No.: Measured [GQ] Insulation resistance X A [MQ.m?] # -
15 7.73 40 P
Supplementary information: Size of module 2.80 [m?]. ; #: Limit
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A2.10 | TABLE: Hot-spot endurance test MST 22 P
Sample No.: 15 -
Test Date [MM/DD/YYYY] start/end........cccceeuvevrvevveecreenrrennnnnsl 11/16/2024 -
Cell interconnection CirCUIt.........cocveeeiieeeiieeeciee e [1S [X] SP [1SPS -
Module temperature at thermal equilibrium [°C]...........ccc..uut 52.8 -
Determination of worse case cell -
Maximum measured cell temperature in 5 hours [°C] 81.8 -
Shading rate [%] 100 -
Supplementary information: NIL
A2.10 | TABLE: Visual Inspection MST 01 (after Hot-spot endurance test MST 22) P
Sample No.: Nature and position of findings -
15 No visual defect P
Supplementary information: NIL
A2.10 TABLE: Dielectric withstand test - MST 16 (after Hot-spot endurance test MST 22) P
Maximum system voltage [Vocl....ooceevvervreieennnnat 1500 -
Test voltage applied Vrest [Voc)eeeeeereeerveeniverienenndt 8000 for 1min/1500V for 2min -
Module area A [m?] 2.80 -
Sample No.: Dielectric breakdown Insulation resistance Insulation resistance X A [MQ.m?]# -
at Vrest [GQ]
15 [X] 13.53 40 p
Supplementary information: [X]: No breakdown occurred. ; #: Limit
A2.10 | TABLE: Wet leakage current test MST 17 (after Hot-spot endurance test MST 22) P
Test Date [MM/DD/YYYY] start/end.........cccccvevvevveecreenveninnandl 11/16/2024 -
Test voltage applied [V]......ccoveeeiieiniiiiieeerieee e 1500 -
Solution resistivity [Q CmM]...ccccciiiiiiiiiiiiiiee e <3500 Qcm at 22 +3°C 2561 -
Surface tension [NM™ ...t <0.03Nmtat 22+3°C - -
Solution temperature [°Cl......cccecveeceeerieerieeieeceeseesee e seeenat 23.5 -
Sample No.: Measured [GQ] Insulation resistance X A [MQ.m?]# -
15 6.81 40 P
Supplementary information: Size of module 2.80 [m?]. ; #: Limit
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A2.10 | TABLE: Visual Inspection MST 01 P

Sample No.: Nature and position of findings -

09 No visual defect P

10 No visual defect P

11 No visual defect P

12 No visual defect P

13 No visual defect P

14 No visual defect P

15 No visual defect P

16 No visual defect P

17 No visual defect P

18 No visual defect P
Supplementary information: NIL
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ANNEX 4: SPECIFICATION OF PV MODULES

Electrical Rating Dimension Total no. No of
System Fuse of cells ceII; per

Model Voltage Pm Rating L W H (Half cut bypgss

Voc (V) | Vm (V) Isc (A) | Im (A) cells) diode

(V) (W) (A) (mm) | (mm) | (mm) (no.) (no.)

156 Half cut cell family
IBMPH-640 1500 56.12 46.65 14.51 13.72 640 30 2466 1135 35 156 52
IBMPH-635 1500 55.99 46.44 14.43 13.68 635 30 2466 1135 35 156 52
IBMPH-630 1500 55.86 46.27 14.35 13.62 630 30 2466 1135 35 156 52
IBMPH-625 1500 55.72 46.1 14.27 13.56 625 30 2466 1135 35 156 52
IBMPH-620 1500 55.58 45.93 14.19 135 620 30 2466 1135 35 156 52
IBMPH-615 1500 55.44 45.77 14.11 13.44 615 30 2466 1135 35 156 52
IBMPH-610 1500 55.31 45.6 14.03 13.38 610 30 2466 1135 35 156 52
IBMPH-605 1500 55.17 45.42 13.95 13.32 605 30 2466 1135 35 156 52
144 Half cut cell family
IBMPH-600 1500 52.10 43.78 14.61 13.71 600 30 2278 1134 35 144 48
IBMPH-595 1500 51.90 43.61 14.53 13.64 595 30 2278 1134 35 144 48
IBMPH-590 1500 51.70 43.45 14.45 13.58 590 30 2278 1134 35 144 48
IBMPH-585 1500 51.50 43.27 14.36 13.52 585 30 2278 1134 35 144 48
IBMPH-580 1500 51.47 42.59 14.37 13.62 580 30 2278 1134 35 144 48
IBMPH-575 1500 51.27 42.44 14.31 13.55 575 30 2278 1134 35 144 48
IBMPH-570 1500 51.07 42.29 14.25 13.48 570 30 2278 1134 35 144 48
IBMPH-565 1500 50.87 42.14 14.19 13.41 565 30 2278 1134 35 144 48
IBMPH-560 1500 50.67 41.95 14.13 13.35 560 30 2278 1134 35 144 48
IBMPH-555 1500 50.49 41.78 14.06 13.28 555 30 2278 1134 35 144 48
IBMPH-550 1500 50.28 41.63 13.99 13.21 550 30 2278 1134 35 144 48
...... ... End of test report
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