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TEST DISCIPLINE: ELECTRONICS
PRODUCT GROUP: SOLAR PANEL

GENERAL DETAILS

Icon Solar-en Power Technologies Pvt. Ltd.
Customer / Applicant PH No. 09, Gram-Dighari, Mandir Hasaud, Teh Arang, Raipur 492001,
Chhattisgarh, India

Icon Solar-en Power Technologies Pvt. Ltd.

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

Program Others B

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

Item Under Test Solar PV Modules -

Model ~ |ISEN320 .

Number of Samples | 3 " =
P 2241969,2241970, Refer Summary of Test results for multiple

UL Sample ldentification

2241971 samples

rfa::;;'cwrer Serial Number |\ 12 036A0504102005, ICON32036A0504102007, ICON32036A0504102002

 Condition of IUT on receipt Good

Date of Receipt 22 May 2019
IEC 62804 — Test Methods for The Detection of Potential-Induced

Applicable Standard Degradation Part 1: Crystalline Silicon Photovoltaic Modules. Edition 1.0,
2015-08 [Negative Grounding]

Date of Testing (Start date) | 27 June 2019 | End Date 16 July 2019

UL general® ambient Temperature in °C i 23 +5°C

condition Relative humidity in % <70 %

Date of Reporting g 30 July 2019

Test In- charge Jyothi Swaroop Velidi

M érlmathy

___ Engineer Project Assocl tgy
Reviewed by \

#Fill in the rows with information or add hy phen (-)

Bt 2R

Moumita Debnath [~ /4 j b
Sr. Project EnglneeI{ '.'@I \‘b‘ﬂ

Approved by \o \‘\; f'

_/.

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

Description of Item under Test (IUT)
Poly Crystalline PV Modules for PID testing. Total 2 samples were tested. 1 sample was

|
|
]
I
|
I
|
: control sample.
i
'
I
I
|
|
I
{
I

A8 genature: | /. /L%Mﬂ.éﬁ*j
1':’{,? Pass?” (54 9.0 Page 3 of 39

Sample Identification for PID Test ) :
Sl Sample card | Sample Serial Number Test | Product Identification &
No. Number
Serial Number
SOLAR PV MODULE
1 22 N32036A0504102 '
41969 ICO 0 005 ISEN320
: | — P SOLAR PV MODULE
: 2 2241970 ICON32036A0504102007 | (Negative ISEN320 ’
E Grounding)
! o ~ SOLAR PV MODULE
i 3 | 2241971(CONTROL) | ICON32036A0504102002 '
i ( OL) ISEN320
| - ]
! Summary of Test Results
i Test A & UL Sample
! Test Parameter Clause gy Result
| No. Identification
r Number
E 1 Preconditioning (Pre- PID Test) NA
: 2 Visual Inspection Test (Pre-PID Test) ' P
E - o IEC 62804 Refer individual
i : test table
i 3 Maximum Power Determination (Pre-PID Test) P
| o ' Performance at low irradiance o _
4 P
5 ,ElrtkPNLD Test)
! VAT,
| SO\
S \\2)
! - ! | -
i =
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Wet Leakage Current Test (Pre-PID Test)

5

6 Electroluminescence at Isc and 0.1*Isc (Pre-PID
Test)

7 Ground continuity test (Pre-PID Test)

g PID Test: 3 Cycles at 852C * 22C, 85 * 3% of RH

for 96Hrs - Total 288Hrs

Maximum Power Determination (Post-PID Test)

Performance at low irradiance

(Post-PID Test) - Final

Wet Leakage Current Test

{Post-PID Test)

Electroluminescence at Isc and 0.1*Isc (Post-PID
Test)

Visual Inspection Test (Post-PID Test)

PID Test: 3 Cycles at 85°C + 2°C, 85 + 3% of RH
for 96Hrs - Total 288Hrs

Maximum Power Determination (Post-PID Test)

Performance at low irradiance

(Post-PID Test) - Final

Wet Leakage Current Test

(Post-PID Test)

Electroluminescence at Isc and 0.1*Isc (Post-PID
Test)

Visual Inspection Test (Post-PID Test)

NA

RIV4

Yielso 1245wl
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i ULR Number :NA

|| ,, |PIDTest: 3Cyclesat85°C+ 2°C, 85 £ 3% of RH ] o ;
| for 96Hrs - Total 288Hrs §
i o |
: 21 Maximum Power Determination (Post-PID Test) P :
| |
g! Performance at low irradiance .
22 P |
: (Post-PID Test) - Final ;'
: | Wet Leakage Current Test o :
5 23 P !
i (Post-PID Test) i
5 . B | :
! 24 Electroluminescence at Isc and 0.1*Isc (Post-PID NA !
! Test) ;
: 25 Visual Inspection Test (Post-PID Test) P :
} P: Meets the requirements  F: Does not meet the requirement NA: Not applicable :
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Master Equipment and Calibration details

: NS(I) | Test Name Nu:ber Description EXI;::SOH

;' 1 Pre conditioning 69889 PYRANOMETER (PV LAB) 2022-AUG-23
2 ~ Pre conditioning 70817 Datalogger 2020-MAY-07
|3 Pre conditioning 71790 CONTINOUS SIMULATOR ]
E 4 Visual Inspection 80703 Light Meters & Sensors 2020-MAR-25

E 5 | Visual Inspection 160912 Fixture, For Testing, Table N/A

? 6 Visual Inspection 76645 Magnifying Lens, Without Ruler o ﬂN/A |
7 | Maximum Power Determination | 176313 REFERENCE MODULE (PV LAB) 2020-JAN-04

i g Maximum Power Determination 70683 Thermometer, Infrared | 2020-FEB-11

9 Maximum Power Determination | 158581 Measuring Tool, Ruler or Tape Measure | 2019-SEP-18

10 | Maximum Power Determination | 70472 FLASH SOLAR SIMULATOR N/A
11 | Performance @ Low Irradiance | 70472 FLASH SOLAR SIMULATOR N/A
12 Performance @ Low Irradiance 70683 Thér_mometer, Inf;ar_ed_ a 2020-FEB-11

13 Perforrh;a_rl_ce@ Low Irradiance | 158581 | Measuring Tool, Ruler or Tape Measure 2019-SEP-18

14 | Performance @ Low Irradiance | 176313 REFERENCE MODULE (PV LAB) 2020-JAN-04
15 | WetInsulation Resistance test | 177914 Meter, pH, Digital or Analog 2020-MAR-05
16 | Wet Insulation Resistance test 167776 Fixture, For ”I"esting, Water Tank N/A

Timer, Digital or Analog, Wound or

2019-SEP-11
Battery Powered

17 Wet Insulation Resistance test 159551

18 Wet Insulation Resistance test 67918 Indicator, Temperature B 2020-JAN-10
I

19 Wet Insulation Resistance test 171342 Apparatus, Insulation Resistance Test 2020-JAN-11
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[ 20 Ground Continuity test | 127260 EARTH CONTINUITY TESTER 2019-NOV-22

2 Ground Continuity test 150551 | | imen DiBg;t;L:; ggxzfézvou“d | 2019-sEP-11

22 | EL image 88424 Power Supply, DC 2020-JAN-04

. 23 | EL image 85226 Electro Luminescence Test Station N/A

;E 24 EL iglage - 85703 Electro Luminescence Test Station N/A

: 25 EL image 85706 Electro Luminescence Test Station N/A -

. 26 PID 1st cycle 82207 Power Supply, DC 2020-FEB-04

27 PID 1st cycle - 70978 | Power Supply, DC 2020-JUN-05

28 PID 1st cycle 70973 “Power Supply, DC 2020-JUN-05

; 29 PID 1stcycle | 72838 | Power Supply, DC 2020-JUN-06

30 | © PID 1st cycle 70912 “Power Supply, DC 2020-JUN-05

.i 31 PID 1st cycle 70913 | Power Supply, DC 2020-JUN-06

E 32 ~ PID1st cycle 72923 Power Supply, DC 2020-JUN-05

33 PID 1st cycle | 70586 Power Supply, DC 2020-JUN-05

34 | PID 1st cycle 89932 RESISTOR 2020-MAR-29 |

35 PID 1stcycle 89936 RESISTOR 2020-MAR-29

36 PID 1st cycle 69921 Datalogger 2019-0CT-24

37 PID 1st cycle 70572 “Chamber, Climatic, Temp and RH 2020-MAR-20

38 PID 1st Cycle 70978 Power Supply, DC 2020-JUN-05

39 PID 1st Cycle 70973 | ‘Power Supply, DC 2020-JUN-05

40 PID 1stCycle | 72838 | Power Supply, DC '2020-JUN-06

C| a1 | PID 1st Cycle 70912 Power Supply, DC 2020-JUN-05

42 PID 1st Cycle 70913 Power Supply, DC © 2020-JUN-06

PID 1st Cycle 72923 Power Supply, DC 2020-JUN-05

v"}_mre: CKO//Y;_ e B
u\{'J Mﬂy Page 7 of 39
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ULR Number :NA
44 | PID 1st Cycle 70586 | Power Supply, DC 2020-JUN-05
45 PID 1st Cycle 89932 ~ RESISTOR 2020-MAR-29
46 PID 1st Cycle 89936 RESISTOR 2020-MAR-29
47 PID 1gt_flycle o 69921 Datalogger | 2019-0CcT-24 |
48 PID 1st Cycle 70572 Chamber, Climatic, Temp and RH 2020-MAR-20
49 Max Power Determination 176313 REFERENCE MODULE (PV LAB) 2020-JAN-04
50 Max Power Détermina?on 70683 Thermometer, Infrared | 2020-FEB-11
51 Max Power Determination 158581 _Measu;ng Tool, Ruler or Tape Measure 2019-SEP-18
52 Max Power Determination 70472 FLASH SOLAR SIMULATOR N/A }
53 | Performance @ Low Irradiance | 70472 ~ FLASH SOLAR SIMULATOR N/A
54 Performance @ Low Irradiance 70683 Thermometer, Infrared 2020-FEB-11
55 | Performance @ Low Irradiance | 158581 Measuring Tool, Ruler or Tape Measure | 2019-SEP-18
56 | Performance @ Low Irradiance | 176313 REFERENCE MODULE (PV LAB) 2020-JAN-04
57 - Wet@xkééé current test 177913 Meter, pH, Digital or Analog 2020-MAR-04
58 Wet leakage current test 167776 | Fixture, For Testing, Water Tank o
? ] Wet leakage current test 159551 Timer, Dig:tile:; ?stzfé;/Vound or 2019-SEP-11
60 | Wet leakage current test 67918 Indicator, Temperature 2020-JAN-10
61 Wet leakage current test ] 171§42 A_}‘)paratus, Insulation Resistance Test | 2020-JAN-11
62 | ELimagining 88424 Power Supply, DC 2020-JAN-04
63 EL imagining - 85226 Electro Luminescence Test Station | N/A
64 EL imagining o 85703 Electro Luminescence Test Statidh N/A
65 EL imagining ) 85706 Electro Luminescence Test Station T N/A o
Page 8 of 39
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66 Visual Inspection | 180089 Meter and/or Sensor, Light B ‘ 2020-JUN-15
67 Visual Inspection | 160912 Fixture, For Testing,_Table N/A
68 |  Visual Insp-ection 76645 | IV_Ia_gnifying Lens, Without Ruler _N/A
69 PID 2nd cycle 82207 Power Supply, DC 2020-FEB-04
70 PID 2nd cycle 70978 Power Supply, DC : ‘ 2020-]UNT
71 PID 2nd cycle 70973 Power Supply, DC 2020-JUN-05
72 PID 2nd cycle 72838 Power Supp]yj DC 2020-JUN-06
73 PID 2nd cycle 70912 Power Supply, DC 2020-JUN-05
74 PID 2nd cycle | 70913 Power Supply,—DC 2020-JUN-06
75 PID 2nd cycle 72923 : Power Supply, DC | 2020-JUN-05
76 PID 2nd cycle . 70586 Power Supply, DC 2020-JUN-05
77 PID 2nd cycle 89932 RESISTOR 2020-MAR-29
78 PID 2nd cycle | 89936 RESISTOR 2020-MAR-29
79 PID 2nd cycle 69921 Datalogger 2019-0CT-24
80 PID 2nd cycle 170572 Chamber, Climatic, Temp and RH 2020-MAR-20
81 PID 2nd cycle 82207 Power Supply, DC 2020-FEB-04 |
82 PID 2nd cycle | 70978 Power Supply, DC 2020-JUN-05
83 PID 2nd cycle 70973 Power Supply, DC 2020-JUN-05 |
84 | PID2ndcyde 72838 Power Supply, DC © 2020-JUN-06 |
85 PID 2nd cycle | 70912 Power Supply, DC 2020-JUN-05
86 PID 2nd cycle 70913 Power Supply, DC 2020-JUN-06 |
87 PID 2nd cy&ie 72923 Power Supply, DC 2020-JUN-05
88 ~ PID 2nd cycle 70586 Power Supply, DC ' 2020-JUN-05 |
- 89 PID 2nd cycle 89932 RESISTOR 2020-MAR-29

= X N7
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90 PID 2nd cycle | 89936 RESISTOR | 2020-MAR-29

91 PID 2nd cycle 69921 Datalogger | 2019-0CT-24

92 PID 2nd cycle 70572 Chamber, Climatic, Temp and RH 2020-MAR-20

93 Max Power Determination 176313 REFERENCE MODULE tPV LAB) 2020-JAN-04

94 Max Power Determination 70683 Thermometer, Infrared 2020-FEB-11

95 Max Power Determination 158581 | Measuring Tool, Ruler or Tape Measure 2019-SEP-18

96 Max Power Determination | 70472 FLASH SOLAR SIMULATOR N/A

97 Performance @ Low Irradiance 70472 FLASH SOLAR SIMULATOR N/A

98 | Performance @ Low Irradiance 70683 Thermometer, Infrared 2020-FEB-11

99 Performance @ Low Irradiance | 158581 MeasurinETool, Ruler or Tape Measure | 2019-SEP-18
100 | Performance @ Low Irradiance | 176313 REFERENCE MODULE (PV LA]§) 2020-JAN-04

101 Wet leakage current test 177913 _l\_/l_ét;:r, pH, Digital or Analog 2020-MAR-04

102 Wet leakage current test 167776 Fixture, For Testing, Water Tank N/A

103 Wet leakage current test Js9551 | Timer Dig;tti]e:; ?Zi};’igvound °" | 2019-sEP-11

104 Wet leakage current test 67918 Indicator,_Temperature 202 O-IAI\_I_-Ib

105 Wet leakaée current test 171342 | Apparatus, Insulation Resistance Test EOW

106 ELImagining | 88424 Power Supply, DC 2020-JAN-04

107 - EL Imagining 85226 Electro Luminescence Test Station N/A

108 EL Imagining ) 85703 Electro Luminescence Test Station. f N/A
1—09 ) Eﬁmagining 85706 Electro Luminescence Test Station N/A

110 Visual Inspé_c_tion 180089 Meter and/or Sensor, Light - “_ZEO_—J_U_N-IS_.
111 | Visual Inspection 160912 Fixture, For Testing, Table N/A

Page 10 of 39
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112 | Visual Inspection 76645 Magnifying Lens, Without Ruler N/A
113 PID 3rd cycle 82207 Power Supply, DC 2020-FEB-04
114 PID 3rd cycle 70978 Power Supply, DC 2020-JUN-05
115 PID3rdcycle | 70973 Power Supply, DC 2020-JUN-05
116 PID 3rd cycle 72838 Power Supply, DC 2020-JUN-06
117 | PID 3rd cycle 70912 Power Supply, DC 2020-JUN-05
118 PID3rdcycle | 70913 Power Supply, DC 2020-JUN-06
119 PID 3rd cycle 72923 Power Supply, DC 2020-JUN-05
120 PID3rdcycle 70586 Power Supply, DC 2020-JUN-05
121 PID 3rd cycle 89932 RESISTOR 2020-MAR-29
122 PID 3rd cycle 89936 RESISTOR 2020-MAR-29
123 PID 3rd cycle 69921 Datalogger 2019-0CT-24
124 PID3rdcycle | 70572 Chamber, Climatic, Temp and RH 2020-MAR-20
125 PID 3rd cycle 82207 Power Supply, DC 2020-FEB-04
126 PID 3rd cycle 70978 Power Supply, DC 2020-JUN-05
127 PID 3rd cycle 70973 Power Supply, DC 2020-JUN-05
128 PID 3rd cycle 72838 Power Supply, DC 2020-JUN-06
129 PID 3rd cycle 70912 Power Supply, DC 2020-JUN-05
130 PID 3rd cycle 70913 Power Supply, DC 2020-JUN-06
131 PID 3rd cycle 72923 Power Supply, DC 2020-JUN-05
132 PID 3rd cycle : 70586 Power Supply, DC 2020-JUN-05
133 PID 3rd cycle 89932 RESISTOR 2020-MAR-29
134 PID 3rd cycle 89936 ~ RESISTOR 2020-MAR-29 |
135 PID 3rd cycle 69921 Datalogger 2019-0CT-24

Page 11 of 39
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,: 136 ~ PID3rd cycle 70572 J Chamber, Climatic, Temp and RH 2020-MAR-20
137 | Max Power Determination 176313 REFERENCE MODULE (PV LAB) 2020-JAN-04
.E 138 Max Power Determination 70683 Th_erm_ometer,_lnft;d '2020-FEB-11 |
5 139 Max Power Determination 158581 | Measuring Tool, Ruler or Tape Measure | 2019-SEP-18
140 Max Power Determination 70472 FLASH SOLAR SIMULATOR N/A

141 | Performance @ Low Irradiance | 70472 FLASH SOLAR SIMULATOR N/A

:: 142 | Performance @ Low Irradiance 70683 Thermometer, Infrared 2020-FEB-11
E( 143 | Performance @ Low Irradiance | 158581 | Measuring Tool, Ruler or Tape Measure | 2019-SEP-18
144 | Performance @ Low Irradiance | 176313 REFERENCE MODULE (PV LAB) | 2020-JAN-04
é 145 Wet leakage current test 177913 Meter, pH, Digital or Analog 2020-MAR-04
.: 146 Wet l_eakage current test 167776 Fixture, For Testing, Water Tank N/A

147 Wet leakage current test 150551 | mer Dig;ti‘r’; ?Zj:;gégvou“d or 2019-SEP-11
,E 148 Wet leakage current test 67918 Indicator, Temperature 2020-JAN-10
: 149 Wet leakage current test 171342 Apparatus, Insulation Resistance Test 2020-JAN-11
E 150 EL Imagining 88424 Power Supply, DC 2020-JAN-04
E 151 EL Imagining 85226 Electro Luminescence Test Station N/A

E 152 EL Imagining 85703 Electro Luminescence Test Station N/A

E 153 EL Imagining 85706 Electro Lu_mi—nescence Test Station N/A

:: 154 Visual Inspection 180089 Meter and/or Sensor, Light_- - 2020-JUN-15
E E I | Visu_al fnspection 160912 1 -Fixture, For Testing, Table N/A

E 156 Visual Inspection 76645 Magnifying Lens, Without I;u_]_er N/A
Test methodology adopted

~
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{ Table MST 01 — VISUAL INSPECTION- INITIAL (Pre PID-TEST after

f Preconditioning)

i 10.1

f TEST DATE(DD/MM/YYYY): 06/27 /2019

ii Sample No. Position in test sequence:

5 Initial examination Satisfactory P
! 2241969

} Preconditioning; Exposed for 5 kwh/m?2

é Final examination Satisfactory P
; Initial examination Satisfactory P
! 2241970

! Preconditioning: Exposed for 5 kwh/m2

é Final examination Satisfactory P
é Initial examination Satisfactory P
! 2241971(CONTROL) |Preconditioning: Exposed for 5 kwh/m2

! Final examination Satisfactory P
: 10,2 TABLE: MAXIMUM POWER DETERMINATION - INITIAL (PRE PID-TEST —
5 AFTER PRECONDITIONING)

i

E Test Date [DD/MM/YYYY].oorrrrcrren : |06/28/2019 —_
: Module temperature [°Clu . : 25 —
i Irradiance [W/m?2) s : 11000 —
: Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
| 2241969 46.14 37.99 9.16 8.61 327.00 77.00
! 2241970 46.16 37.79 9.14 8.63 326.28 77.00
' 2241971 46.12 37.94 9.16 8.65 328.08 78.00
; (CONTROL)

: Supplementary information: N/A
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10.7 B TABLE: PERFORMANCE AT LOW IRRADIANCE- INITIAL (PRE PID-TEST) --
Test Date [DD/MM/YYYY] errrmrrrsscnen : 06/28/2019 -
Ambient air temperature [°C] .oecenrenn : - -
Irradiance [W/m2](200 W/m2)............ : 200 -
Module temperature [°CJ . : 25 e

Test method X Data corrected to a 25°C cell —
temperature and 200 W/m2 irradiance
[_] Directly measured
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%)]
2241969 42.63 36.32 1.84 1.73 62.83 80.00
2241970 42.63 36.37 1.84 1.73 62.89 80.00
(ngg"}“?{Z)ILJ 42.62 36.24 1.84 1.73 62.87 80.00
Supplementary information: N/A
10,15 TABLE: Wet leakage current test- (Pre PID-Test)
Test Date [DD/MM/YYYY]oooomrrmmmssssssssssssees . |06/28/2019 —
Test Voltage applied [V] ..., 1500 —
L Required Measured -
Solution resistivity [€ cm) < 3,500 Q-cmat 22 + 3°C 1760 3
Solution temperature [°C] 239 -
Sample # Measured [GQ] Limit [MQ] Result
2241969 4.45 20.7 P
2241970 439 20.7 P
2241971(CONTROL) 4.10 20.7 P

Supplementary information: Size of module [m?]: 1.93

l{re [\Q /{"‘u.(a.ut/
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Table ELECTROLUMINESCENCE IMAGES - INITIAL (PRE PID-TEST)

TEST DATE(DD/MM/YYYY): 06/28/2019

Sample No. Image At 0.1* Isc

2241969

2241970

2241971

Page 15 of 39
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: ULR Number :NA

: Table 10.4 MST 13 — GROUND CONTINUITY TEST (Pre PID-Test)

; Maximum over-current protection rating (A): [15 —
i Current applied (A) st 37.5 —
|

[}

i Location of designated grounding point............. )| grounding holes on frames —
! Location of second contacting point ... :| grounding holes on opposite —
| frames

E Sample No. Position in test sequence: Voltage (V) |Resistance P/F
: (mQ)

i 2241969 Initial examination 0.28 7.46 P
i

é Final examination 0.29 7.73 P
2241970 Initial examination 0.30 8.00 P
E Final examination 0.31 8.26 P
| 2241971 Initial examination 0.27 7.20 P
; (CONTROL)

§ Final examination 0.28 7.46 P
; Supplementary information Test date: 06/28/2019.

é All values of resistance was less than 0.1Q (100 mQ) so declared as pass
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POTENTIAL INDUCED DEGRADATION TEST

TEST START DATE(DD/MM/YYYY): 07/02/2019 to 07/07 /2019

Voltage across the terminal & frame 1500V —
Chamber Temperature 85+2¢C —
Chamber RH (%) 85+3% —

Hours of exposure

1st Cycle at 852C + 22(C, 85
+ 3% of RH for 96Hrs

Sample No. Position in test sequence: Voltage (V) | Resistance
(%)
Negative connected to frame
2241969 Positive connected to shorted 1500 500 P
terminals
Negative connected to frame
2241970 Positive connected to shorted 1500 500 P
terminals
Supplementary information: N/A
10,2 |TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) - AFTER —
1sT CYCLE
Test Date [DD/MM/YYYY]: 07/07/2019 —
Module temperature [°C]: 25.0 —
Irradiance [W/m?2): 1000 —_
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
2241969 | 4422 3741 9.18 8.69 324.96 77.00
2241970 | 4622 37.48 9.16 8.65 324.05 77.00
2241971 | oo i}
(CONTROL) 45.98 37.80 9.16 8.67 327.75 78.00
ﬁﬂﬁmﬁﬂ\tary information: N/A
hb < -
Frqorrtvre: 10 Il
#4754 9.0 / Page 17 of 39
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i i
- |
i 10.7B TABLE: PERFORMANCE AT LOW IRRADIANCE (POST PID TEST) - AFTER — :
é 1sT CYCLE :
? Test Date [DD/MM/YYYY] w : 07/07/2019 = E
E Ambient air temperature [°C] ...eueereeeens : NA - :
Irradiance [W/m2](200 W/m2)...c.... : 200 =
| I
é Module temperature [°C ... ! 25 — :
é Test method X Data corrected to a 25°C cell — :
;i temperature and 200 W/m? irradiance :
;“’ [] Directly measured :
| I
il Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%] i
: 2241969 42.98 36.36 1.86 1.73 62.98 79.00 :
! 2241970 42.95 36.40 1.85 171 62.37 78.00 !
| 2241971

! (CONTROL) 42.75 36.33 1.84 1.72 62.43 79.00 !
g Supplementary information: N/A |
. 10,15 TABLE: Wet leakage current test- (Post PID Test) - After 1st Cycle _ ,
! Test Date [DD/MM/YYYY] oo | 07/07 /2019 — i
é Test Voltage applied [V] . |1500 —_ !
it i
i - Required Measured - i
| Solution resistivity [ cm) < 3,500 Q-cm at 22 + 3°C 1860 - i
E Solution temperature [°Clo o : 241 --- E
; Sample # Measured [GQ] Limit [MQ] Result :
2241969 2.86 207 P
2241970 2.40 20.7 P !
: Supplementary information: Size of module [m?]: 1.93 :
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Table ELECTROLUMINESCENCE IMAGES (PRE PID-TEST) - AFTER 1ST CYCLE

TEST DATE(DD/MM/YYYY): 07/07,/2019

Sample No. Image Atlsc* 0.1

|
|
]
I
|
|
1
]
t
|
g 2241969
i
]
]
]
i
I
1
]
]
]
I

2241970
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Table MST 01 — VISUAL INSPECTION - FINAL (Post PID Test) - AFTER 1ST CYCLE .
10.1 TEST DATE(DD/MM/YYYY): 07/07/2019
Sample No. Position in test sequence: Comments E
2241969 Horizontal No Visual defects found P
2241970 Horizontal No Visual defects found P I

Total Degradation Observed:

Sample (2241969): -0.62%

Sample (2241970): -0.68%

Note and other observations from Lab: Degradation was calculated from Initial to Post PID on first

cycle.

Page 20 of 39



B T gy g g g

Report Number: 4789049279.2.1- Others-S1

ULR Number :NA

POTENTIAL INDUCED DEGRADATION TEST
TEST START DATE(DD/MM/YYYY): 07/07/2019 to 07/11/2019

Voltage across the terminal & frame 1500V —
Chamber Temperature 85+22C —
Chamber RH (%) 85+3% —
Hours of exposure 2nd Cycle at 852C + 22C, 85 —
+ 3% of RH for 96Hrs
Sample No. Position in test sequence: Voltage (V) |Resistance
Q)
Negative connected to frame
2241969 Positi ted to shorted
ositive conne(-: ed to shorte 1500 500 p
terminals
Negative connected to frame
2241970 Positive connected to shorted 1500 500 P
terminals
Supplementary information:
10,2 TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) - AFTER
2ND CYCLE
Test Date [DD/MM/YYYY]: 07/11/2019 —
Module temperature [°C]: 25 —
Irradiance [W/m?]: 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W]  FF [%]
2241969 4581 37.51 9.13 8.63 323.62 77.00
2241970 45.80 37.43 9.13 8.61 322.40 77.00
2241971 o
45.97 37.67 9.16 8.70 327.68 78.00
(CONTROL)

Supplementary information: N/A
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10.7B TABLE: PERFORMANCE AT LOW IRRADIANCE (POST PID TEST) - AFTER -~ :
2ND CYCLE :

Test Date [DD/MM/YYYY] omrrmeenrrne : 07/11/2019 — !
Ambient air temperature [°C] ....cceeermenn : NA - E
Irradiance [W/m2](200 W/m2)............ : 200 — :
Module temperature [°CJ o i g 25 — :
Test method X Data corrected to a 25°C cell — i
temperature and 200 W/m? irradiance :

(] Directly measured :

Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%)] :
2241969 42.57 36.24 1.83 1.70 61.59 79.00 :
2241970 42.52 3591 1.83 1.70 60.95 78.00 E
2241971 | - |
(CONTROL) 42.73 36.32 1.84 1.72 6241 79.00 |
Supplementary information: N/A :
10,15 TABLE: Wet leakage current test- (Post PID Test) - After 2nd Cycle !
Test Date [DD/MM/YYYY] oo . |07/11/2019 _ 5
Test Voltage applied [V] e scosseessns . |1500 — :
- Required Measured 3 |
Solution resistivity [ cm) <3,500Q-cmat22+3°C  |1960 - :
Solution temperature [°Clu . mrmmreessmresnee . |24 -- :
Sample # Measured [G()] Limit [MQ] Result !
2241969 1.50 20.7 P !
2241970 1.65 20.7 P
Suprormation: Size of module [m?]: 1.93 :
N =N > :

[\ A ;

Reviewdd Ulg.n 3 .Fg} u . b i
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Table ELECTROLUMINESCENCE IMAGES (PRE PID-TEST) - AFTER 2ND CYCLE

TEST DATE(DD/MM/YYYY): 07/11/2019

Sample Image At [sc Image At 0.1* Isc ;
No. !

2241969

2241970

Table MST 01 - VISUAL INSPECTION - FINAL (Post PID Test) - AFTER 2ND CYCLE
10.1 TEST DATE: (DD/MM/YYYY): 07/11/2019
Sample No. Position in test sequence:
2241969 Horizontal No Visual defects found P
2241970 Horizontal No Visual defects found P
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Total Degradation Observed:

Sample (2241969): -0.41%

Sample (2241970): -0.50%

Note and other observations from Lab: Degradation was calculated from Post PID on first cycle to Post
PID on second cycle.

POTENTIAL INDUCED DEGRADATION TEST

TEST START DATE(DD/MM/YYYY): 07/12/2019 to 07/16/2019

Voltage across the terminal & frame 1500V =
Chamber Temperature 85x2¢C —
Chamber RH (%) 85+3% —

Hours of exposure

3rd Cycle at 852C % 22(, 85
+ 39% of RH for 96Hrs

Sample No. Position in test sequence: Voltage (V) |Resistance
()
Negative connected to frame
2241969 Positive connected to shorted 1500 500 P
Terminals
Negative connected to frame
2241970 Positive connected to shorted 1500 500 P
terminals
Page 24 of 39
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10,2 TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) - AFTER 3RD :
CYCLE i
Test Date [DD/MM/YYYY]: 07/16/2019 — i
Module temperature [°C]: 25 — !
Irradiance [W/m2]: 1000 — !
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%] :
2241969 45.80 37.37 9.09 8.61 321.79 77.00 :
2241970 4581 37.62 9.08 8.53 320.77 77.00 f
2241971 |
459 7. 9.1 7 327.63 78. i
(CONTROL) 5.96 37.65 6 8.70 8.00
Supplementary information: N/A ;
10.7 B TABLE: PERFORMANCE AT LOW IRRADIANCE (POST PID TEST) - AFTER 3RD !
CYCLE ;
Test Date [DD/MM/YYYY] weeereeermmerrennnns : 07/16/2019 - |
Ambient air temperature [°C] e : NA — i
Irradiance [W/m2](200 W/m2).......... : 200 = |
Module temperature [°C] .....cocomererereririnns : 25 -
Test Method s sssssessns : Data corrected to a 25°C cell —
temperature and 200 W/m2 irradiance :
[ ] Directly measured .
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%] |
2241969 42.53 36.17 1.83 1.69 60.94 78.00
2241970 42.50 35.76 1.82 1.69 60.38 78.00 i
2241971 42.73 36.32 1.84 1.72 62.37 79.00 :
(CONTROL) _
Supplementary information: N/A ;



Report Number: 4789049279.2.1- Others-S1
ULR Number :NA

10,15 TABLE: Wet leakage current test- (Post PID Test) - After 3rd Cycle
Test Date [DD/MM/YYYY]ooorrvromerseersersessseenns . 107/16/2019 —
Test Voltage applied [V] 1500 —
-- Required Measured -
Solution resistivity [ cm) <3,500 NQ-cmat 22 + 3°C 2006 —--
Solution temperature [°C].... 24.1

Sample # Measured [GQ] Limit [MQ] Re_sult

2241969 1.07 20.7

2241970 1.04 20.7

Supplementary information: Size of module [m?]:

1.93

Table

TEST DATE (DD/MM/YYYY): 07/16/2019

ELECTROLUMINESCENCE IMAGES (PRE PID-TEST) - AFTER 3RD CYCLE

Sample No.

Image At 0.1* Isc

2241969
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2241970

51

g Table MST 01 - VISUAL INSPECTION - FINAL (Post PID Test) - AFTER 3RD CYCLE

i - FINAL CYCLE

; 10.1

| TEST DATE(DD/MM/YYYY): 07/16/2019

: Sample No. Position in test sequence:

| 2241969 Horizontal No Visual Defects found
2241970 Horizontal No Visual Defects found

Total Degradation Observed: Final Degradation

Sample (2241970): -0.50%

Note and other observations from Lab: Degradation was calculated from Post PID on second cycle to
Post PID on third cycle.

| Sample (2241969): -0.56%
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Test Observation (If any)
NA

Appendix
Annexure-1 PIV graphs

Annexure-2 Module Photo
Schematic Diagrams (If any)

Photographs (If any)
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8.0 - 400 SPI-Sun Simulator 4660 SLP
Titke: ICON EN POWER
Copmnent: INTTIAL PIV

ID: 2241968 (JCON32036A03041 02005)
10:42: 14 672872019

-
-~ Mezasured Temperature = 25 2°C
60 — 300 P Corrected Tenperature = 25.0°C

Eor Meas = 100.0mWrons?®
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s Voo = 46.14V
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i Poax = 327.00W
e Vpm= 3795V
40 — 200 g = 8.61A
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e
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P
op el - L i | 1 1
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2241970
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Comnent: INITIAL PIV

TD: 2231970 (ICON320I6AG04102007)
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Measured Tesuperanwe = 25.6°C
Comected Temperature = 23.0°C
by Meas = 1000mWianr’
IieCorr= 100.0mW. e’

Voe= 48,16V

Tsc= 9144

Pmax = 320.28W
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TV Poiniz: 3671
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Title: 1CON EN POWER
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AT A2 282019

Measured Temperature = 24.
Cometed Temperature = 25
Irr Meas = 100LmWem’
Irs Core = 100.0mWien®
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Tsc= 2164

Pomx = 328.08W
Vpm= 3794V

Ipm=

Rk = 5334 Ohm

Load Volage: 6300V
IV Poimts: 3701
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Post PID Test Graphs : 1st cycle : 2241969

Voltage, V

—_

:

i
i
i
i
i
i
i
i
i
i
i
i
i
! Current, A Power, W
| .
: 100 — 500
1
! - —
i §+_
! \
! 80 [ 400
I
i
i
I
1 /-/—
H 60 [— 300 P
rd
! /
I 7 \
! | s \
| \
! 40 | 200 / I\.\
I
o / Ill_
i / l
1
i
i 20 — 100 /
]
; S/
I
; yd \
3 Y E— =] S ISR
! 2.0 100 200 300 40.0 50.0
! Voltage, V
1
i
)
i
i
t
i 2241970
1
i
i
i
H Current, A Power, W
i 100 1 500
t
i | EEEE— et
' =S|
i ™
: 80 — 460 \
i i)
! |
I 1
i —
i 60 |- 300 / \. il",
H / \
. / \
! / \
! e il
| /’ |
v e 1
i )
: 4.0 — 200 g
i i I\
' y \
i |
i /
i 26— 100 P
] ’
i v |
: .
i . !
I 00 < | | | I ]
! 0.0 10.0 20.0 300 40.0 500
I
i
i
i
]
i
)
i
1
]
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Tsc= $18a
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Cormect; POST PID
D 2241070
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Vor= 4620V

o= 9.16A
a= 32405
Vpm= 34TV
Ipm=  S65A
= 077

Effm= 1673%
Effe=  1845%
Rs= .56 Ohm
Rsh= 28737 Otan

Lomf Voltage: 6300V
TV Poimts: 3707
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2241971 |

Current, A Power, W
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Post PID Test Graphs :

2nd cycle :

2241969

Voluage, ¥

:M.thg/_
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2241971
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Current, A Power, W

100 r 500

Post PID Test Graphs : 3rd cycle :2241969
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2241971
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Annexure-2

Photos - Lab to provide

PV Module (Front and Back view Pre PID)

Back view

Front view
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PV BOM details and the Electrical data

Date: 30/07/2019

Company: Icon Solar-En Power Technologies Private Limited

This i5 ta certify that the (ISEN320)PID tested module from UL indiais built with
dentical raw materials, components and production parameters of [ECtested
module SEN320 (320Wp} from UL India{TRF Nos. 4788560221-bissl,
4788560221-bis-52 & 4788560221 bis-S3), 15 therefore following modules are
belongs to same module type family.

Maodule to be covered PID.

ISEN350, ISEN345, ISEN340, ISEN335, ISEN330, ISEN325, ISEN320, ISEN31S,
ISEN310, ISEN3058& ISEN300,

— Wawden  Open Grout Roted Yolsge Rated Dirrent Shaet Dirtult Mg":f Madrum
pote g WAIAS  Spen  vstim@  BSTCV @ichmo Crere | PHTRC  seres s
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BEMID | 0 100 4878 a1a8 | 943 689 mI2 | %5
1EN3E 3 1860 4566 E2 T .58 ¥l 0B
CISEMMO a0 g0 4832 38T 420 950 sa | 15
ISENS3 335 1558 840 BE 508 84 msa | 1B
__ISEN3H fu 1558 4528 WE 0 4w ¥ me 5
BENDS a1 i .69 ag8 923 351 i i
BENIN a0 i 4806 BE 8T8 912 wr | E
ISENItE s . s 4485 B & 3.02 #3 15 i
ISERMD 310 . 1sdo LN 343 BE 833 R L ;
ISENS 03 1500 w50 % 840 LEd] w2 18 |
__IsEnI0 300 100 45 3%.18 5.0 575 303 5 !
) |
1
i ok L i
VEoas !
i
Deskamar Banerjee i
- !
|
GM-Technical ;
|
|
o i
1
lcon Solar-En Power Technologies Pyt Lid !
. Offi <320, Frd Floon, O Magneto Maft L4 Road Halp 1 Cxkastizoa fe i
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ULR Number :NA

alusaniur camer Keed

o Aoy ANSITHAN P02 1 5!
& <

BOM-BIS/CB/PID/SALT MIST

Kem Description Material / Rating Suppher | Manufatturer

L ANGIPELT 10m M ANS-LETT-D060
SER wWite T . KESTE
SOLEER WIS 92-6337-5545 ) STER
Coll Intorennnects SrEb sl3f40 FELISON
Byt Bars AnPh BD40 TFHSOM
Alloy 8063 T8 150 Avooized ) )
Al e 135 % A0 Ldmmy& 22 v M x LI mm) ARGAIERTRESICNESEE
PYLYBG2-D 4-RAIL HODE 305045 1520y ;
PV Jurction Box QCSOLAR QUI020%2. 3-RAILDICTE 20 & 00 SOLAR
205045 1000V B
sunction box cables PV A L5000V A0 A 2CY
Junction box tonnesions PYAIS00W D 0 A 21CY

©ALOWM EXTRUSIONS LTH

L B SEALANT -J8 FIQNG HI9064

l FLUR 3525

lcon Solar-En Power Techngle
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As declared by the customer

*kk*kkkEnd of Report******

Page 39 of 39



