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Testing procedure and testing location:

[X  Testing Laboratory:

Testing location/ address ..................... . |Hi Physix Laboratory India Private Limited
B-32/1/2 M.1.D.C, Ranjangaon Pune Maharashtra -412220
Tested by (name + signature)..... : | Praveen Kumar Mishra
(Testing Engineer) . -
W,
Approved by (name + signature) : | Ashutosh Pathak ; UHYSIX LABORATORY INDIA VT, Lt 3
(Chief Technical Manager) N
- |
—asyutosh Pathak
W (chief Yechnical Manager) )
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Summary of testing:

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

IEC 61701: 2011, Severity 6

Hi Physix Laboratory India Private Limited.

B-32/1/2 M.1.D.C, Ranjangaon Pune Maharashtra -
412220.

Preconditioning

MST 01 Visual Inspection (Initial and Final)

10.2 Maximum power determination (Initial
and Final)

MST 16 Dielectric withstand test (Initial and
Final)

10.15 Wet leakage current test (Initial and
Final)

MST 13 Ground continuity test (Initial and
Final)

Salt mist test according to IEC 60068-2-52,
Severity 6

Bypass diode functionality test

P PHYSIX LABORATORY INDIA PVT. LTO,

AS osh Pathak
(Chief Technical Manager) )
- - — - . - A ..‘a.!i‘
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Copy of marking plate on the back5|de of the Module: (Representatlve Model)

VISAKA INDUSTRIES LIMITED (ATUM DIVISION)

Model No : VIL-375AM ATUM
9 -VISAKA
SeriaiNo g PO L
Yil.i2ezi2952a817
L= STERMY o Mg 2001 Mo W 0 =050

Powaor Max, Pmax - 376.86 4 200W
Max Siystem Vollage DC - 1500V
Voltage at Pmp, Ymp ~  40.68V

Open Circuit Voltags, Voc - 4943V
Currant at Pmp, Imp - 923

Short Girguit Current, Isc - 8.70A
Fuse Rallng 144, Safely Class— Il

Fieid wiring: cepper anly 12AWG wires Insulated [or & min of 90°c.

The siscidcal parameters are within — 0%/ + 2% of the Indiceted nominat
power onder 8TC (Irradlancs of 1000WiSqm;AM —1.5 Spectrum at Sell Temp of 25°¢).

3 =

Al Instrusti~r o should be read and understood sfors altempting to Install,
operate a3a malntaln the meduls, Contact with alectrically activa part of the
module wich as terminale can rasult In hurns, eparks and lethal shook
frrespactlve of the module Is connected or disconnecied. Modulss produce
sleciriclty when sunlight or sther sources Jlluminata the front face. The Voltage
from @ ¢lrgle medule Is not considersd # shock hazard but when motlules are
zonnesisd In series, voltages add —up, conssquently, a module array can produce
#ilgh voltages and ourrent, which conatitule an inorsassd harard and could cause ]
soripu lajury or death. wmn tnmEll ¢ sompl wms all ;mtom and laeil aafely :
ang bullding sann e Ll - i

et By,

?ﬁmwmﬁsm_
FACTORY ADDRESS: 5%!‘!&
s:}amﬁr,ﬁaﬁnﬁﬂﬁi‘ Nagon

ﬁsxbém_mm&f =

Copy of marking Iammated msrde the glass

A \TOM
%9-VISAKA
(L IlillillIIIIIIIIlIIIIIiIIﬂ il

uitLizez! :
LTS, Vi 2, o p2dy- a?sizss;

; HIT PHYSIX LABORATORY INDIA PV, LIV I
y

sh Pathak
nical Manager) H

(All serial No. mentioned on page No: 6)
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Polarity of terminals or leads:

—_—

i o] PHYSIX LABORATORY INDIA PVT. LTG.

PNl

Ashutosh Pathak !
{Chtef Technical Manager) {
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Test item particulars: Crystalline silicon terrestrial photovoltaic
' (PV) modules. (Mono-crystalline)
Accessories and detachable parts included in the evaluation | N/A

Options INGIUAET ......cc...ooimeerisimimsiamiimis s N/A

Abbreviations used in the report:

DH — Damp Heat Vmp — Maximum power voltage
Imp — Maximum power current Voc — Open circuit voltage

Isc - Short circuit current FF - Fill Factor

Pmp — Maximum power STC - Standard Test Conditions
Possible test case verdicts:

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

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

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

- Date(s) of perfformance-of tests..........ccoienicininiinael 06/09/2021 to 08/11/2021

- RECEIPE NUMBDET vt imvaimmmeasien ivmamsmsa sl 21080256

- Date of DEPOSIt. .. ccovviiiiiiii ] 19/08/2021

General remarks:

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

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
lzaboratory.

The Management System is maintained in accordance with IS/ISO/IEC 17025:2017 and testing
Standards/Instruments are traceable to National / International Standards.

"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

Module group assignment:

Sample # Sample Group ID Sample No. & S/N
VIL-375AM 1 1 & VIL120212952017 (72 cells Mono Crystalline)
2 2 & VIL120212952014 (72 cells Mono Crystalline)
3 3 & VIL120212952011 (72 cells Mono Crystalline)

Remark: All tests has been carried out on model: VIL-375AM of 72 cells package.
Family models mentioned in this Test Report based on the manufacturer declaration only. Bill of material is
same for all family models as per deciaration provided by the manufacturer.

1L PHYSIX LABORATORY INDIA PVY. i}

|
|
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-12 - 61701 © IEC:2011

3 modules

Preconditioning

MST 01
Visual inspection

10.2
Maximum power determination

|

MST 16
Dielectric withstand test

10.15
Wet leakage current test

|

MST 13
Ground continuity test

2 modules

R

1 module |

| Salt mist test acceording to any one of the severities included in IEC 60068-2-52, except severity 2

| < __.._| Cleaning and recovery

MST 01
Visual inspection

10.2
Maximum power determination

|

MST 16
Dielectric withstand test

—cn~300

10.15
Wet leakage current test

MST 13
Ground continuity test

I Bypass diode functionality test _l

NOTE 1 Preconditioning and tests 10.2 and 10.15 are taken from IEC 61215, Tests MST 01, MST 13 and MST 16 are taken
from IEC 61730-2.

CIEC 2751411

- NOTE 2 The control module should be used as a check every time the test modules are measured to evaiuate the effect of
: the sait mist test.

Figure 1 — Salt mist corrosion testing sequence for crystalline silicon PV modules

I PHYSIX LAGORATORY INDIA PVT. |

Ashutosh Pathak ]
(chief rechnical Manager) .
P Y = ||_‘

KN el e i i

s ' i G www. hiphysix. Com
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TABLES
Visual Inspection (Initial) (MSTO01)
TABLE: Visual inspection (Initial) P
Test Date [DD/MM/YYYY].coooieoiiieeel 110/09/2021 —
Sample # |Nature and position of initial findings — comments or attach photos —
1 No visual defects observed P
2 No visual defects observed P
3 No visual defects observed P
Supplementary information: Nil
Maximum power determinaticn (Initial) (10.2)
TABLE: Maximum power determination (Initial) P
Test Date [DD/MM/YYYY] oooovieiiieiee : ] 10/09/2021 —
Module temperature [°C].......ccccccviiinnnn. : |25 —
Irradiance [\Nim | T S, : 11000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
1 48.475 39.147 10.05 9.630 376.986 77.37
2 48.351 39.028 10.07 9.649 376.581 77.35
3 48.281 38.934 10.11 9.676 376.725 77.21
Supplementary information: Temperature corrected to 25°C and Irradiance corrected to 1000 W/m®
Dielectric withstand test (Initial) (MST 16)
TABLE: Dielectric Withstand Test - MST 16 (Initial) P
Test Date [DD/IMM/YYYY] .ooovieiieeie : | 10/09/2021 —
Maximum system voltage [Vpc] -eeeeeessinsnsianins 1 11500V =
Test voltage applied Vigst [VDc] -corrreesesnmesesevanns : | 2 minutes of 1500V and 1 =
minute of 8000V
Module area A M .cccorerecisrcsscesss e 11207 —
: Dielectric -!n.sulatlon Insulation resistance x A
Sample No. e resistance at MO-m7] —
Vrest [MQ]
1 X 1250 40 P
2 X 1310 40 P
3 X 1290 40 P
Supplementary information: [X] Means No Dielectric breakdown, Minimum requirement accerding to the
standard is 40 MQ-m2.

I PHYSIX (ABORATORY INDIA PVI, LTV

: WWW. hlphysn( com .
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Wet leakage current test (initial) (10.15)

TABLE: Wet leakage current test (Initial) P
Test Date [DD/MM/NYYYY] .o © o 110/09/2021 e
Test Voltage applied [V].....cooooveivvieiiieeeen : 1500V =
Solution resistivity [Q cm).........ccoovvvveirreeee [< 3,500 Q em at 22 + 3°C 2460 —_—
Surface tension [NM™ oo . |<003NmTat2243°c |0.023 -
Sciution temperature [°C] ........cccccevveeeivvinnnenn | 24°C —

Sample # Measured [MQ] Limit [MQ] Result
' 1 961 19.32 P

2 924 19.32 P

B 990 19.32 P
LS* 'pplementary information: Size of module 2.07 [m?, Minimum requirement according to the standard is
40MQC-m

Ground continuity test (Initial) (MST 13)

TABLE: Ground Continuity Test - MST 13 (Initial) ) P
Test Date [DD/MMIYYYY] ..o . | 10/09/2021 - —
Maximum system voltage [Vpc] .....coeeemruennecnnnes ¢ [ 1500V —
Currentapplled [A] ... i 1| 75A =
Location of designated grounding point .......... : | Right corner of frames —
Location of second contacting point................. : | Left corner of frames =
Sample No. . Voltage [Vpc] Resistance [Q] ==

1 0.10 0.001 P

2 0.10 0.001 P

3 0.10 7 0.001 P

Supplementary information: Nil L

www. hiphysix.com
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performance of salt mist corrosion test (Severity 6)
Test Date [DD/MM/YYYY]..oooiiiiie s ; 13/09/2021 to 08/11/2021 —
NaCl concentration..........cocceeeeviicieensieenenl | 5% e
Course of cycle Test method 6 of IEC 60068-2-52 used —
_Duratlon 8 cycles = 56 Days (one cycle = 7days) —_
Sample No. o B ) 7 -
pi == P
3 - P
Supplementary information: Nil
Visua! inspection after salt mist corrosion test (MST 01)
TABLE: Visual inspection P
Test Date IDD/IMMANYYYY]oovrvveiice | 08/11/2021 —
Sampie # [Nature and position of initial findings — comments or attach photos —_
o No visual defects observed P
3 No visual defects observed
Supplemnantary information: Nil
Maximum power determination after salt mist corrosion test (10.2)
TABLE: Maximum power determination P
Test Date [DD/MM/YYYY] oo : |08/11/2021 —
Module temperature [°Cl......cccooviiiin ;125 —
PR P o con s isissmissatinassssainss - 11000 -
Sampie # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
2 48.098 38.793 9.931 9.513 369.038 77.26
3 47.984 38.682 9.930 9.511 367.905 77.21
Pmp degradation after this test [%] 2:-2.00 3:-2.34 P
Supplementary information: Temperature corrected to 25°C and Irradiance corrected to 1000 W/m*
g
Ai 21 L
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Dielectric withstand after salt mist corrosion test (MST 16)
TABLE: Dielectric Withstand Test - MST 16 o P
Test Date [DDMM/YYYY] ................. . [08/11/2021 —
Maximum system voltage [Vpc] -....ooveveeeeiescseanes : | 1500V =
Test voltage applied Vrgst [Vocl.eovveereeseesseeeeann: : |2 minutes of 1500V and 1 =
minute of 8000V
Module area AMZ] ccovciveveiecieinssesresronsssesecsise : 12.07 i
Sy | PO de | Temmesens |
VTEST [MQ]
2 X 1120 40 P
3 X 1080 TR 5
Supplementary information: [X] Means No Dielectric breakdown, Minimum requirement according to the
standard is 40 MQ-m2

Wet leakage current test after salt mist corrosion test (10.15)

TABLE: Wet leakage current test P
Test Date [DD/MM/YYYY] ..ooviieeiieeiciiaee o |08/11/2021 —
Test Voltage applied [V].....ccooeeeevvveeeeee. ; 1500V -
Solution resistivity [Q ¢M)...ccccvcvveieviciivieneee | < 3,500 Q cm at 22 + 3°C 2490 —
Surface tension [NM™).........cccoevvvvieceit | < 0.03 Nm™ at 22 + 3°C 0.023 —
Solution temperature [°C] .......ccooveiiiieiiie, 1 |24°C -
Sample # Measured [MQ] Limit [MQ] Result

2 810 19.32 P

3 790 19.32 P
Suppiemzentary information: Size of module 2.07 [m?], Minimum requirement according to the standard is
40MQ-m”.

www. hiphysix.com
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Ground continuity test after salt mist corrosion test (MST 13)

TABLE: Ground Continuity Test - MST 13 i P

Test Date [DD/MM/YYYY] ooveriiiirieeiieccneel \ 08/11/2021 —

Maximum system voltage [Vpc] --evemmniesnnsineens : 11500V = o

Current applied [A] ... 11 75A : e

Location of designated grounding point.......... : | Right corner of frames —

Location of second contacting point........c....... : | Left corner of frames i

Sample No. Voltage [Vpc] Resistance [Q] P

2 0.20 0.003 P

3 0.20 0.003 P
Supplementary information: Nil

Bypass diode functional test after salt mist corrosion test

Test Date [DD/MM/YYY Yoo © | 08/11/2021 —
Number of diodes in Junction 3 -
[670) GO
Sample No. Diode 1 Diode 2 Diode 3
2 P o P P
3 P P P
Supplementary information: Nil

oy —

www. hiphysix.com
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List of Annexes

Arnex 1: List of measurement equipment

Annex 2: Statement of the estimated uncertainty of the test results
Annex 3: Enclosures

Annex 4: Bill of Material

T
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Annex 1: List of measurement equipment

Description Identification # Application
1 Visual inspection test setup HPLI/U2/TEST/145 Visual inspection test
2. Large area steady state sclar simulator |HPLI/U2/TEST/025 Maximum power determination,
with I-V Tracer Bypass diode functionality test
3. DC High Voltage Tester HPLI/U2/TEST/151 Dielectric Withstand Test
4. Insulation resistance tester HPLI/U2/TEST/059 Insulation test and Wet leakage

current test

5. Wet ieakage test setup HPLI/U2/TEST/202 Wet leakage current test
6. E.C.R test apparatus HPLI/T-E/345(a) Ground Continuity Test
7. Heating chamber HPLI/U2/TEST/038 Bypass diode thermal test
8. Measuring tape HPLI/U2/TEST/007 For dimension of PV modules.
9. Pyranometer HPLI/U2/TEST/029 For nreconditioning test h
10. Salt Mist Chamber HPLI/U2/TEST/039 Salt Mist exposure
i1. Measuring tape HPLI/U2/TEST/007 For dimension of PV modules.

Annex 2: Statement of the estimated uncertainty of the test results
The total measuring uncertainty of Pmpp is £2.4%

The total measuring uncertainty of Isc is +2%

The total measuring uncertainty of Voc is +0.9%

" www. hiphysix.com
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Annex 3: Enclosures {PHOTOGRAPHS OF PV MODULE UNDER TEST)

Rear View
P
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Junction hox closed view

Junctlon bex open view

Connector view
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Annex 4: Bill of Material

Sr No.

Objective / part no.

Type/modell Technical data

Bypass diode

Type: 30SQ045T, Schottky Barrier Reifier, Reverse Voltage 45 V, |
Forward Current 30 A, Manufactured by Ningbo Guangzhixing
Photovoltaic Technology Co. Ltd.

Froni Cover

Type: Low-iron Patternod AR, Antireflective coated textured
tempered solar Glass, Manufactured by Borosil india pvi Itd.

Rear cover

Type: PRESERV A- 125WN 300WD, White, RT! Electrical
(Temperature Rating, Tfilm*) - 140°C, RTI Mechanical (Strength)
{Temperature rating, Tfilm*)-125°C, Manufactured by RENEWSYS
INDIA PVT LTD.

and

Back substrate: (1981,x990x10} mm, Manufactured by Visaka i
Industries Limited

Erncapsulation material

Type: CONSERY P 360 14FC, Thickness:0.45mm, HWI-4, HAI-C,
RTI Electrical- 50, Tl Imp- 50, RTI Str- 50 Manufacturad by
RENEWSYS INDIA PVT LTD.

(@7

Frame parts

2018x1028x17mm, Manufactured by Sagar Asia Frivate Limited

Cell & string connactor

Cell connector: 0.9x0.20 mm, String Connector: 5.0x0.3mm,
Matertal: Base Cu > 29.95%, Coating Sn60%Pb40%, Manufactured
by SUKRITI VIDYUTUDYOG PVT.LTD.

Jluncticn box

PV-GZX 156V, IP67,1500V DC, Rated Current -14A, Reverse
Current: 30A, Manufactured by Ningbo Guangzhixing Photovoltaic
Technology Co., Ltd

Cable

62930 IEC 131 - ix4mm*, DC1500V, Application Class-A,
Protection Class-ii, Manufactured by Ningbo Guangzhixing
Phctovoltaic Technoiogy Co., Ltd

[<o]

Fluxing Agent

Type: 0188, No Clean Liquid Flux, Manufactured by Metal Chem

10

Soldering Material

imm thickness wire, Tin/Lead: 60/40, Manufactured by Sri Bhavani
Metals Pvt. Ltd

11

Connector

Type: PV- GZX 1500, DC 1500V, 30A, iP67, Manufactured by
Ningbo Guangzhixing Photovoltaic Technology Co., Ltd

12

Adhesive for frame

type Seal 'N' flex® 1, Gray Colour, Manufactured by Bostik India
Pvt Lid.

13

Adhesive for junction box

type "Sikasil® AS-60", whlte Rated HB, RTI=105°C. UL certified,
Manufactured by SIKA SERVICES AG

14

Potting material

Type: 5299VV-S, Rated HB at min. 3.0 mm thick, HWI:1 HAI:0, !
RTI=105, CTI=0,UL certified, Manufactured by Shanghai Huitian :
new material Co., Ltd.

15

Solar Cell

MSPVLM2M5, ADANI SOLAR CELLS, Mono Perc,
156.75x156.75mm, Manufactured by Mundra Soia[ Pvt Lid.
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