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Report Number: 4790378634.5.1-S1

TEST DISCIPLINE: ELECTRONICS
PRODUCT GROUP: SOLAR PANEL

General details

Novasys Greenergy Private Limited

Customer / Appllcant KHASRA NO. 185, MOUZA-MAHALGAON, TAHSIL-KAMPTEE, NAGPUR MAHARASHTRA
441202 INDIA
Novasys Greenergy Private Limited

Manufacturer KHASRA NO. 185, MOUZA-MAHALGAON, TAHSIL-KAMPTEE, NAGPUR MAHARASHTRA
441202 INDIA

Program Other

Iltem Under Test Mono crystalline PV modules (PERC)

Model NOVA550MP144 (tested Model)

Number of Samples 03 Nos.

UL Sample Identification Refer sample identification table | Refer Summary of Test results for multiple samples

Manufacturer Serial Number

(if any) NOVABTMPVD00082, NOVABTMPVD00083, NOVABTMPVD00084
if any

Condition of IUT on receipt | Good

Date of Receipt 29 April 2022

PID (Potential Induced Degradation) Testing of Solar Photovoltaic modules as per IEC TS 62804
— Test Methods for The Detection of Potential-Induced Degradation Part 1: Crystalline Silicon
Photovoltaic Modules. Edition 1.0, 2015-08 [Negative Grounding] (Severity level as per MNRE
requirement: 3 Cycles at 85°C + 2°C, 85 + 3% of RH for 96Hrs — Total 288Hrs).

Applicable Standard

Date of Testing (Start date) | 13 June 2022 End Date 5 July 2022
UL general™ ambient Temperature in °C 23 45°C
condition Relative humidity in % <70 %
Date of Issue 28 July 2022
Test In-charge Mohan A
# Fill in the rows with information or add hyphen (-)
Supratik Ghosh Srimathy N
Engineer Project Associate Project Engineer
Reviewed by Authorized signatory
Disclaimer

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or Recognition Marks or any other
reference to UL on the product or system. UL authorizes the above named company to reproduce this Report provided it is reproduced in its entirety. UL's name or marks cannot be used
in any packaging, advertising, promotion or marketing relating to the data in this Report, without UL's prior written permission. The results of testing in this report apply only to the sample
product/item, which was tested. UL Lab has not participated in the sample selection for Electrical, Electronics, Mechanical, Radiology and Chemical disciplines, with exception to Chemical
lab, Gurugram. Other similar equipment will not necessarily produce the same results due to production tolerance and measurement uncertainties. The applicable standard ambient
condition supersedes the lab general ambient conditions and are recorded in datasheets available in the lab. Decision rule for statement(s) of conformity is based on IEC Guide 115 Clause
4.4.3 Procedure 2 “Accuracy Method”.
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Report Number: 4790378634.5.1-S1

General Remarks (If any)

1) The below got test results in this report will relate only to the items tested.
2) This report shall not be reproduced except in full, without the written approval of the testing laboratory.

Below listed models covered in this test report, on basis of having same construction, design and BOM as
declared by manufacturer. No testing was considered necessary to cover below listed models. Only changes are
the electrical ratings, number of cells and overall dimension from the tested model.

144 cells module: NOVAxxxMP144, xxx stands for power range from 495~550, in step

of 5W,

132 cells module: NOVAxxxMP132, xxx stands for power range from 455~505, in step

of 5W,

120 cells module: NOVAxxxMP120, xxx stands for power range from 415~460, in step
Models covered of S W;

108 cells module: NOVAxxxMP108, xxx stands for power range from 375~415, in step

of 5W;

96 cells module: NOVAxXxxXxMP96, xxx stands for power range from 325~365, in step of 5

Wi

72 cells module: NOVAxxxMP72, xxx stands for power range from 245~275, in step of 5

W.

Description of Item under Test (IUT)
Mono crystalline PV modules (PERC) of 540Wp was tested for PID (Model- NOVA550MP144). Total 3 samples
were tested, 1 sample was used as control sample.

Sample Identification for PID Test
Sl No. Sample card Sample Serial Number Test Pro_duct Identification &
Number Serial Number
4915522 Solar PV Module 550W, Model No-
1 (control) NOVABTMPVDO00082 NOVA550MP144, S| No.-
NOVABTMPVYD00082
PID (Negative Solar PV Module 550W, Model No-
2 4915527 NOVABTMPVYDO00083 Groundig ) NOVA550MP144, S| No.-
9 NOVABTMPVYDO00083
Solar PV Module 550W, Model No-
3 4915528 NOVABTMPVDO00084 NOVA550MP144, S| No.-
NOVABTMPVYDO00084
Summary of Test Results
Test No. Test Name Results
1 Preconditioning (Pre- PID Test) REFER INDIVIDUAL TEST TABLE
2 Visual Inspection Test (Pre-PID Test) REFER INDIVIDUAL TEST TABLE
3 Maximum Power Determination (Pre-PID Test) REFER INDIVIDUAL TEST TABLE
Performance at low irradiance
4 (Pre-PID Test) REFER INDIVIDUAL TEST TABLE
5 Wet Leakage Current Test (Pre-PID Test) REFER INDIVIDUAL TEST TABLE
6 Ele(esct;rolumlnescence at Isc and 0.1*Isc (Pre-PID REFER INDIVIDUAL TEST TABLE

UL India Private Limited

Registered Office: Kalyani Platina - Black |, 3rd Floor
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Report Number:

4790378634.5.1-S1

Ground continuity test (Pre-PID Test)

REFER INDIVIDUAL TEST TABLE

Insulation test (Pre-PID Test)

REFER INDIVIDUAL TEST TABLE

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

Test Condition: 3 Cycles at 85°C + 2°C, 85 + 3% of RH

for 96Hrs — FIRST CYCLE

©| 0 (0|

Maximum Power Determination (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

Performance at low irradiance
(Post-PID Test) - Final

REFER INDIVIDUAL TEST TABLE

11

Wet Leakage Current Test
(Post-PID Test)

REFER INDIVIDUAL TEST TABLE

12

Electroluminescence at Isc (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

13

Visual Inspection Test (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

14

Insulation test (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

15

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

Test Condition: 3 Cycles at 85°C + 2°C, 85 + 3% of RH

for 96Hrs — SECOND CYCLE

16

Maximum Power Determination (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

17

Performance at low irradiance
(Post-PID Test) - Final

REFER INDIVIDUAL TEST TABLE

18

Wet Leakage Current Test
(Post-PID Test)

REFER INDIVIDUAL TEST TABLE

19

Electroluminescence at Isc (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

20

Visual Inspection Test (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

21

Insulation test (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

22

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

Test Condition: 3 Cycles at 85°C + 2°C, 85 + 3% of RH

for 96Hrs — THIRD CYCLE

23

Maximum Power Determination (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

24

Performance at low irradiance
(Post-PID Test) - Final

REFER INDIVIDUAL TEST TABLE

25

Wet Leakage Current Test
(Post-PID Test)

REFER INDIVIDUAL TEST TABLE

26

Electroluminescence at Isc (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

27

Visual Inspection Test (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

28

Insulation test (Post-PID Test)

REFER INDIVIDUAL TEST TABLE

UL India Private Limited
Registered Office: Kalyani Platina - Black |, 3rd Floor

No. 24, EPIP Zone, Phase Il, Whitefield, Bangalore - 560066, India
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Report Number:
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Master Equipment and Calibration details

S| No. Test Name Id Number Description Expiration Date
1 | Preconditioning 54584 | APparatus, Pyranometer, Solar | 5455 AyG-26
Diffuse Radiance

2 Preconditioning 175794 Fixture, For Testing, Metal Plate Support Equipment

3 Preconditioning 168531 Datalogger 2023-FEB-25

4 Visual inspection- Initial 176846 Measuring Tool, Rigid Ruler 2022-DEC-06

5 | Visual inspection- Initial 69881 Xﬁ;ﬁg'”g Tool, Caliper, Digital or | 5555 pEc-07

6 Visual inspection- Initial 180089 Meter and/or Sensor, Light 2022-JUL-16

7 Visual inspection- Initial 76645 Magnifying Lens, Without Ruler Support Equipment

8 Visual inspection- Initial 176846 Measuring Tool, Rigid Ruler 2022-DEC-06

9 MaX|mL_Jm power 69881 Measuring Tool, Caliper, Digital or 2022-DEC-07
determination- Initial Analog
Maximum power . .

10 determination- Initial 199796 Apparatus, Solar Simulator Support Equipment

11 MaX|mgm power 64832 Datalogger, RH & Temperature 2022-SEP-30
determination- Initial

12 MaX|mgm power 199638 Thermometer, Infrared 2023-APR-05
determination- Initial

13 MaX|mgm power 176312 Reference Standard, Voltage or 2022-DEC-15
determination- Initial Current

14 MaX|mgm power 176846 Measuring Tool, Rigid Ruler 2022-DEC-06
determination- Initial

15 | Electroluminescence Test- 70251 | Power Supply, DC 2023-JUN-07
Power supply- Initial
INSULATION . .

16 | RESISTANCE TESTER- 169917 ﬁgstaratus' Dielectric Strength 2023-APR-13
Initial
INSULATION

17 RESISTANCE TESTER- 64832 Datalogger, RH & Temperature 2022-SEP-30
Initial
WET LEAKAGE .

18 CURRENT TEST- Initial 177914 Meter, pH, Digital or Analog 2023-JAN-24
WET LEAKAGE Apparatus, High Voltage Low

19 | CURRENT TEST- Initial 151524 | Current Arc Tester 2022-DEC-06
WET LEAKAGE . . .

20 CURRENT TEST- Initial 167776 Fixture, For Testing, Water Tank Support Equipment
CONTINUITY TEST OF

21 EQUIPOTENTIAL 78723 Ammeter, Digital, Clamp-on 2022-AUG-06
BONDING- Initial
CONTINUITY TEST OF

22 EQUIPOTENTIAL 78719 Multimeter, Digital, Handheld 2021-AUG-04
BONDING- Initial
CONTINUITY TEST OF

23 EQUIPOTENTIAL 70580 Power Supply, DC 2022-DEC-01
BONDING- Initial
CONTINUITY TEST OF

24 EQUIPOTENTIAL 69871 Power Supply, DC 2023-JUN-07
BONDING- Initial

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor

No. 24, EPIP Zone, Phase Il, Whitefield, Bangalore - 560066, India
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CONTINUITY TEST OF
25 EQUIPOTENTIAL
BONDING- Initial

72840

Power Supply, DC

2023-JUN-07

CONTINUITY TEST OF
26 EQUIPOTENTIAL
BONDING- Initial

157279

Stopwatch, Digital or Analog

2022-AUG-10

PID (Potential Induced
27 Degradation) Testing- 15t
cycle

72835

Chamber, Climatic, Temp and RH

2023-APR-01

PID (Potential Induced
28 Degradation) Testing- 15t
cycle

85103

Datalogger, Temperature

2023-APR-01

PID (Potential Induced
29 Degradation) Testing- 15t
cycle

216904

Power Supply, DC

2023-MAY-04

PID (Potential Induced
30 Degradation) Testing- 15t
cycle

202654

Load, Resistive, Variable

Support Equipment

PID (Potential Induced
31 Degradation) Testing- 15t
cycle

59358

Datalogger

2023-FEB-03

PID (Potential Induced
32 Degradation) Testing- 15t
cycle

78719

Multimeter, Digital, Handheld

2021-AUG-04

Visual inspection AFTER

33 1stcycle

176846

Measuring Tool, Rigid Ruler

2022-DEC-06

Visual inspection AFTER

34 1stcycle

69881

Measuring Tool, Caliper, Digital or
Analog

2022-DEC-07

Visual inspection AFTER

35 1stcycle

180089

Meter and/or Sensor, Light

2022-JUL-16

Visual inspection AFTER

36 1stcycle

76645

Magnifying Lens, Without Ruler

Support Equipment

Visual inspection AFTER

37 1stcycle

176846

Measuring Tool, Rigid Ruler

2022-DEC-06

Maximum power
38 determination AFTER 15t
cycle

69881

Measuring Tool, Caliper, Digital or
Analog

2022-DEC-07

Maximum power
39 determination AFTER 15t
cycle

199796

Apparatus, Solar Simulator

Support Equipment

Maximum power
40 determination AFTER 15t
cycle

64832

Datalogger, RH & Temperature

2022-SEP-30

Maximum power
41 determination AFTER 1st
cycle

199638

Thermometer, Infrared

2023-APR-05

Maximum power
42 determination AFTER 1st
cycle

176312

Reference Standard, Voltage or
Current

2022-DEC-15

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor

No. 24, EPIP Zone, Phase Il, Whitefield, Bangalore - 560066, India

T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com
CIN: U74200KA1997PTC023189

Page 6 of 57

This document is digitally signed and does not require signature on all pages




Report Number:
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43

Maximum power
determination AFTER 15t
cycle

176846

Measuring Tool, Rigid Ruler

2022-DEC-06

44

Electroluminescence Test-
Power supply- AFTER 1st
cycle

70251

Power Supply, DC

2023-JUN-07

45

INSULATION
RESISTANCE TESTER
AFTER 1stcycle

169917

Apparatus, Dielectric Strength
Test

2023-APR-13

46

INSULATION
RESISTANCE TESTER
AFTER 1stcycle

64832

Datalogger, RH & Temperature

2022-SEP-30

47

WET LEAKAGE
CURRENT TEST AFTER
1stcycle

177914

Meter, pH, Digital or Analog

2023-JAN-24

48

WET LEAKAGE
CURRENT TEST AFTER
1stcycle

151524

Apparatus, High Voltage Low
Current Arc Tester

2022-DEC-06

49

WET LEAKAGE
CURRENT TEST AFTER
1stcycle

167776

Fixture, For Testing, Water Tank

Support Equipment

50

PID (Potential Induced
Degradation) Testing- 2nd
cycle

85103

Datalogger, Temperature

2023-APR-01

51

PID (Potential Induced
Degradation) Testing- 2nd
cycle

216904

Power Supply, DC

2023-MAY-04

52

PID (Potential Induced
Degradation) Testing- 2nd
cycle

202654

Load, Resistive, Variable

Support Equipment

53

PID (Potential Induced
Degradation) Testing- 2nd
cycle

59358

Datalogger

2023-FEB-03

54

PID (Potential Induced
Degradation) Testing- 2nd
cycle

72835

Chamber, Climatic, Temp and RH

2023-APR-01

55

PID (Potential Induced
Degradation) Testing- 2nd
cycle

78719

Multimeter, Digital, Handheld

2021-AUG-04

56

Visual inspection AFTER
2™ cycle

176846

Measuring Tool, Rigid Ruler

2022-DEC-06

57

Visual inspection AFTER
2™ cycle

69881

Measuring Tool, Caliper, Digital or
Analog

2022-DEC-07

58

Visual inspection AFTER
2M cycle

180089

Meter and/or Sensor, Light

2022-JUL-16

59

Visual inspection AFTER
2M cycle

76645

Magnifying Lens, Without Ruler

Support Equipment

60

Visual inspection AFTER
2M cycle

176846

Measuring Tool, Rigid Ruler

2022-DEC-06

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor
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61

Maximum power
determination AFTER 2nd
cycle

69881

Measuring Tool, Caliper, Digital or
Analog

2022-DEC-07

62

Maximum power
determination AFTER 2"
cycle

199796

Apparatus, Solar Simulator

Support Equipment

63

Maximum power
determination AFTER 2n
cycle

64832

Datalogger, RH & Temperature

2022-SEP-30

64

Maximum power
determination AFTER 2nd
cycle

199638

Thermometer, Infrared

2023-APR-05

65

Maximum power
determination AFTER 2
cycle

176312

Reference Standard, Voltage or
Current

2022-DEC-15

66

Maximum power
determination AFTER 2nd
cycle

176846

Measuring Tool, Rigid Ruler

2022-DEC-06

67

Electroluminescence Test-
Power supply AFTER 2
cycle

70251

Power Supply, DC

2023-JUN-07

68

INSULATION
RESISTANCE TESTER
AFTER 2" cycle

169917

Apparatus, Dielectric Strength
Test

2023-APR-13

69

INSULATION
RESISTANCE TESTER
AFTER 2" cycle

64832

Datalogger, RH & Temperature

2022-SEP-30

70

WET LEAKAGE
CURRENT TEST AFTER
2™ cycle

177914

Meter, pH, Digital or Analog

2023-JAN-24

71

WET LEAKAGE
CURRENT TEST AFTER
2 cycle

151524

Apparatus, High Voltage Low
Current Arc Tester

2022-DEC-06

72

WET LEAKAGE
CURRENT TEST AFTER
2 cycle

167776

Fixture, For Testing, Water Tank

Support Equipment

73

PID (Potential Induced
Degradation) Testing- 2nd
cycle

85103

Datalogger, Temperature

2023-APR-01

74

PID (Potential Induced
Degradation) Testing- 2nd
cycle

216904

Power Supply, DC

2023-MAY-04

75

PID (Potential Induced
Degradation) Testing- 2n
cycle

202654

Load, Resistive, Variable

Support Equipment

76

PID (Potential Induced
Degradation) Testing- 2n
cycle

59358

Datalogger

2023-FEB-03

77

PID (Potential Induced
Degradation) Testing- 2nd
cycle

72835

Chamber, Climatic, Temp and RH

2023-APR-01

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor

No. 24, EPIP Zone, Phase Il, Whitefield, Bangalore - 560066, India

T:91.80.4138.4400 / F: 91.80.2841.3759 / W: ul.com
CIN: U74200KA1997PTC023189

Page 8 of 57

This document is digitally signed and does not require signature on all pages




Report Number:

4790378634.5.1-S1

PID (Potential Induced
78 Degradation) Testing- 2" 78719 Multimeter, Digital, Handheld 2022-AUG-06
cycle
79 gggilcllgsmctlon AFTER 176846 | Measuring Tool, Rigid Ruler 2022-DEC-06
80 \3/ridsual inspection AFTER 69881 Measuring Tool, Caliper, Digital or 2022-DEC-07
cycle Analog
81 \3/:(jsg3::||gspect|on AFTER 180089 Meter and/or Sensor, Light 2022-JUL-16
82 ggjﬁsclj;gspecnon AFTER 76645 Magnifying Lens, Without Ruler Support Equipment
83 g)fg;LI'QSpeCt'O” AFTER 176846 | Measuring Tool, Rigid Ruler 2022-DEC-06
Maximum power . . -
84 | determination AFTER 31 69881 g"ﬁ;ﬁ”””g Tool, Caliper, Digital or | 5555 pEc.07
cycle 9
Maximum power
85 determination AFTER 31 199796 Apparatus, Solar Simulator Support Equipment
cycle
Maximum power
86 determination AFTER 3™ 64832 Datalogger, RH & Temperature 2022-SEP-30
cycle
Maximum power
87 determination AFTER 3™ 199638 Thermometer, Infrared 2023-APR-05
cycle
Maximum power
88 | determination AFTER 3 176312 | Reference Standard, Voltage or | 5023 pec-15
cycle
Maximum power
89 determination AFTER 3™ 176846 Measuring Tool, Rigid Ruler 2022-DEC-06
cycle
Electroluminescence Test-
90 Power supply- AFTER 3 70251 Power Supply, DC 2023-JUN-07
cycle
INSULATION . .
91 | RESISTANCE TESTER 169917 | APPATALS Dielectric Strength 2023-APR-13
AFTER 3" cycle
INSULATION
92 RESISTANCE TESTER 64832 Datalogger, RH & Temperature 2022-SEP-30
AFTER 3" cycle
WET LEAKAGE
93 CURRENT TEST AFTER 177914 Meter, pH, Digital or Analog 2023-JAN-24
3 cycle
WET LEAKAGE Apparatus, High Voltage Low
94 CURRENT TEST AFTER 151524 Current Arc Tester 2022-DEC-06
3 cycle
WET LEAKAGE
95 CURRENT TEST AFTER 167776 Fixture, For Testing, Water Tank Support Equipment
3 cycle
UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor
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96

CONTINUITY TEST OF
EQUIPOTENTIAL
BONDING- Final

78723

Ammeter, Digital, Clamp-on

2022-AUG-06

97

CONTINUITY TEST OF
EQUIPOTENTIAL
BONDING- Final

78719

Multimeter, Digital, Handheld

2022-AUG-06

98

CONTINUITY TEST OF
EQUIPOTENTIAL
BONDING- Final

70580

Power Supply, DC

2022-DEC-01

99

CONTINUITY TEST OF
EQUIPOTENTIAL
BONDING- Final

69871

Power Supply, DC

2023-JUN-07

100

CONTINUITY TEST OF
EQUIPOTENTIAL
BONDING- Final

72840

Power Supply, DC

2023-JUN-07

101

CONTINUITY TEST OF
EQUIPOTENTIAL
BONDING- Final

157279

Stopwatch, Digital or Analog

2022-AUG-10

UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor
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Test methodology adopted:- As per IEC TS 62804-1: 2015 and MNRE requirement.

Test Observation and Results:

Table 10.1 |MST 01 - VISUAL INSPECTION- INITIAL (Pre PID Test after Preconditioning) P
Test Date [MM/DD/YYYY] c.oviiiiiiiiiiennn, : 06/13/2022
Sample No. Position in test sequence:
Initial examination No major finding —
4915522 Preconditioning: Exposed for 5 kwh/m2 5.50
(control) (mm/ddlyyyy) (06/11/2022 to 06/12/2022) kwh/m2
Final examination No major finding —
Initial examination No major finding —
Preconditioning: Exposed for 5 kwh/m2 5.50
4915527 (mm/dd/lyyyy) (06/11/2022 to 06/12/2022) kwh/m2
Final examination No major finding —
Initial examination No major finding —
4915528 Preconditioning: Exposed for 5 kwh/m2 5.50
(mm/dd/lyyyy) (06/11/2022 to 06/12/2022) kwh/m2
Final examination No major finding —
10.2 TABLE: MAXIMUM POWER DETERMINATION - INITIAL (PRE PID TEST AFTER P
PRECONDITIONING)
Test Date [MM/DD/YYYY] coovvcvveeiennnn. :|06/13/2022 —
Module temperature [°C] .......cccocvueurenen.. . |25 —
Irradiance [W/M2) ..........ccoceveeveveveveeeernens :|1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4915522 49.84 41.46 13.77 13.20 547.29 80.0
(control)
4915527 49.66 41.52 13.85 13.24 549.60 80.0
4915528 49.77 41.87 13.84 13.25 554.60 81.0
Supplementary information: N/A

UL India Private Limited

Registered Office: Kalyani Platina - Black |, 3rd Floor
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10.7B TABLE: PERFORMANCE AT LOW IRRADIANCE- INITIAL (PRE PID TEST) P
Test Date [MM/DD/YYYY] ..ooovvovvvverinnennn : 06/13/2022 —
Ambient air temperature [°C]........c.ccoc.... : 25.1 —
Irradiance [W/m2](200 W/m2) ................. : 200 —
Module temperature [°C] .......ccccoveveenennn : 25.0 —
Test method .......c.occvvviivii : X] Data corrected to a 25°C cell —
temperature and 200 W/m? irradiance
] Directly measured
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4915522 46.76 40.26 2.76 2.63 105.88 82.0
(control)
4915527 46.61 40.48 2.77 2.63 106.53 82.0
4915528 46.74 40.45 2.77 2.64 106.93 83.0
Supplementary information: N/A
10.15 TABLE: Wet leakage current test- (Pre PID Test) P
Test Date [MM/DD/YYYY]...oovieieeeieeeeeeeen. : 06/16/2022 —
Test Voltage applied [V] ......ccocceeveeeeeeeieeeen, : 1500 —
Solution resistivity [Q M) .....cccoveveveeriireeeeeeeeeee. : |Required Measured -
< 3,500 Q-cm at 22 £ 3°C 2100 -
Solution temperature [°C] ... : 1231 -
Sample # Measured [MQ] Limit [MQ] Result
4915522 3900 15.50 P
(control)
4915527 3000 15.50 P
4915528 4100 1550 P

Supplementary information: Size of module [m?]: 2.58
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ELECTROLUMINESCENCE IMAGES - INITIAL (PRE PID TEST)

Table
Test Date [MM/DD/YYYY] .............. : 06/13/2022
Sample No. Image At Isc
4915522
(control)
4915527
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4915528

Table 10.4

MST 13 — GROUND CONTINUITY TEST (Pre PID Test)

Maximum over-current protection rating (A):

25

Current applied (A) ..ooveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e :

62.5

Location of designated grounding point............... :

side (long side)

Grounding hole on frame left

Location of second contacting point .................... :

side (long side)

Grounding hole on frame right

Sample No.

Position in test sequence:

Voltage (V)

Resistance (Q)

PIF

4915522
(control)

Initial examination

Test Date [MM/DD/YYYY] ... :

06/16/2022

0.678

0.0108

Final examination

Test Date [MM/DD/YYYY] ... :

07/05/2022

0.789

0.0126

4915527

Initial examination

Test Date [MM/DD/YYYY] ... :

06/16/2022

0.650

0.0104

Final examination

Test Date [MM/DD/YYYY] ... :

07/05/2022

0.854

0.0136

4915528

Initial examination

Test Date [MM/DD/YYYY] ... :

06/16/2022

0.720

0.0115

Final examination

Test Date [MM/DD/YYYY] ... :

07/05/2022

0.567

0.0090

Supplementary information: N/A
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10.3 Insulation test (Pre PID Test) P
Test Date [MM/DD/YYYY]..ocoovoviivainnnn, : 06/16/2022 —
Test Voltage applied [V] ..o, : IR=1500, Dielectric=8000 —
Sample # Measgred, Required, MQ Dielectric breakdown; Yes (description)/ No Result
M
‘(‘folr?tfgs 6700 15.50 No P
4915527 9800 15.50 No P
4915528 8400 15.50 No P

Supplementary information: Size of module [m?]: 2.58

Procedure for PID Test:

UL India Private Limited

a

b

) The module shall be placed into an environmental chamber supported by a non-porous
electrically insulating mounting material. Modules shall be placed by default in any upright
position; however, this placement may be changed if it is helpful to better achieve the
intended goals of this test method, including improved air circulation, temperature and
relative humidity uniformity, tolerances, and set points, or implementation of the module’'s
specifically documented mounting or grounding instructions.

NOTE Insulator mounts are used to prevent alternative paths for leakage current between the biased active
cell circuit and the manufacturers intended ground points, if any are provided, and for the safety of persennel

and equipment. The insulation of the individual moedules from each other may also be required to control the
path to ground.

The method of the connection at the grounding point shall be based on the installation
manual. For continuous metallic frames encasing the perimeter of the module that have
grounding points or that have points for mounting the module that are not specified to be
used on insulating mounting structures, the ground terminal of the voltage power supply
shall be connected to a grounding point of the module with the manufacturer-specified

—

grounding hardware, or if not specified, an insulated wire terminated with a crimped-on
ring terminal attached with a stainless steel nut, bolt, and star washer. Thin layer coatings
on the metallic frame shall be removed by abrasion to achieve metal-to-metal contact
between the connector and the module frame.

In the case of modules with frames that are not continuous or compliant with IEC 61730-2
MST 13, non-metallic frames, and metallic frames with insulating surfaces that cannot be
reasonably penetrated anywhere by abrasion, all module mounting points and grounding
points available on the module shall be connected at those points of attachment to one
another and to the ground terminal of the DC voltage supply with insulated wire terminated
with a crimped-on screw connector and stainless steel annulus washers in contact with the
module.

Modules without frames (frameless modules) should be tested with the supplied mounting
brackets that are consistent in every way with that specified in the module installation
manual. If none are specified in the installation manual or if the specifications do not
indicate a specific bracket model or materials and dimensions of mounting brackets, then
the stress test shall include a conductively adhered conductive foil on the perimeter of the
maodule that spans from the module edges to the active cell circuit. The foil, which
simulates a grounded module frame, is connected to the ground terminal of the DC voltage
supply.

The testing shall reasonably accommodate requests by the module manufacturer to
reproduce manufacturer-specified mounting configurations that could influence the
electrical resistance between the module surfaces and ground. Specifically, if

1) the PV module is provided or is specified for use with an insulating structure for
mounting, and

2) the module is designed and specified not to be connected to ground,

then such method of mounting the module shall be implemented to the extent possible.
The base of that structure or portion designed to be mounted to a building structure or on
the ground shall be thoroughly grounded and connected to the ground terminal of the DC
voltage power supply during the course of the test.

Positive and negative electrical terminal wires (leads, tags, studs, screws, connectors) of
the module shall be connected to one another and to the appropriate energized DC
voltage terminal of the power supply with insulated wire rated for the intended test voltage.
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Stresses are applied to the module in chamber according to the severities listed in 4.3.2.2
referencing the example profile in Figure 2. Recording of sensor data shall be
commenced. The chamber temperature shall be ramped from ambient to the specified
stress temperature. When the chamber air temperature and the module temperature reach
the set point within tolerance, increase the relative humidity to arrive at the prescribed
severity. When the temperature and relative humidity set points are reached within the
prescribed tolerances, start the 12 h to 24 h stabilization period for the environmental
conditions. At the end of this period, switch on the voltage to the prescribed stress level
(rated maximum system voltage and polarity). The prescribed dwell period begins when
the voltage has arrived at the prescribed severity.

For the cooling phase to ambient temperature (25 °C or less) at the end of the damp heat
dwell, turn off the humidity generation and simultaneously begin to cool the chamber so
that the modules reach the ambient temperature in a maximum of 1 h. The specified
applied voltage shall be switched off when the module temperature reaches 25 °C £ 3 °C.

— Temperature [°C)

o]
1Zhte2dh

=== Relative humidity (%)

== |valage| (V]

ELY 48 72 84 96

Time (h)

[=]
o
B

-12 0 12 24

Figure 2 — Example test time-temperature-humidity-voltage profile
for application of stress in an environmental chamber

POTENTIAL INDUCED DEGRADATION TEST

Chamber RH (%)

Voltage across the terminal & frame 1500
Chamber Temperature 85+2°C
85+3%

[Voltage] (v)

Hours of exposure

RH for 96Hrs

1st Cycle at 85°C % 2°C, 85 * 3% of

Sample No. Position in test sequence: Voltage (V) Resistance
Q)
Negative connected to frame _ _
4915527 Positive connected to
shorted terminals 1500 500
Negative connected to frame — —
4915528 Positive connected to
shorted terminals 1500 500
Supplementary information: Test Date [MM/DD/YYYY] ..covvvviviiniinnnnns : 06/16/2022 to 06/20/2022.
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10.2 TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) — AFTER 15T CYCLE P
Test Date [MM/DD/YYYY]................. |06/21/2022 —
Module temperature [°C]................... 25 —
Irradiance [W/M2)............coeeeeveunnn..l 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4915522 49.79 41.61 13.76 13.15 547.05 80.0
(control)
4915527 49.57 41.54 13.82 13.19 548.12 80.0
4915528 49.65 41.51 13.81 13.30 551.89 80.0
Supplementary information: Degradation Observed: 4915527: (-0.26), 4915528: (-0.48)
10.7B TABLE: PERFORMANCE AT LOW IRRADIANCE- (POST PID TEST) — AFTER 157 P
CYCLE
Test Date [MM/DD/YYYY] ..ooovvviiiiiiienn : 06/21/2022 —
Ambient air temperature [°C]........ccccue.... : 25.0 —
Irradiance [W/m2](200 W/Im2) ................. : 200 —
Module temperature [°C] ......cccccecveeeeneen. : 24.6 —
TSt MEthO ...vveeeeeeeeeeeeeeee e : X Data corrected to a 25°C cell —
temperature and 200 W/m? irradiance
[] Directly measured
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4915527 46.51 40.25 2.77 2.61 105.20 82.0
4915528 46.59 40.16 2.77 2.64 106.20 82.0
Supplementary information: N/A
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10.15 TABLE: Wet leakage current test- (Post PID Test) — After 1% Cycle P
Test Date [MM/DD/YYYY] .ovueueereeeeerceeenennan : 06/21/2022 —
Test Voltage applied [V] .......ccocceeeveveeeerieeeeen, : 1500 —
- Required Measured
Solution resistivity [Q €M) ......c.ccorvereererecrecieeeeeee :|<3,500 Q-cm at 22 + 3°C 1910 -
Solution temperature [°Cl......ccocvcvveeeeeeeiisciieeenn. . 1235
Sample # Measured [MQ] Limit [MQ] Result
4915527 3240 15.50 P
4915528 2700 1550 P

Supplementary information: Size of module [m?]: 2.58

Table ELECTROLUMINESCENCE IMAGES — (POST PID TEST) — AFTER 1ST CYCLE
Test Date [MM/DD/YYYY] .............. : 06/21/2022
Sample No. Image At Isc
4915527
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4915528

Table 10.1 |MST 01 — VISUAL INSPECTION - (Post PID Test) — AFTER 1ST CYCLE P
Sample No. Position in test sequence: Testdate ................ :
06/21/2022(MM/DD/YYYY)
4915527 Horizontal No visual defects were found P
4915528 Horizontal No visual defects were found P
10.3 Insulation test (Post PID Test) — AFTER 1ST CYCLE P
Test Date [MM/DD/YYYY]..ooooviviinainnnn : 06/21/2022 —
Test Voltage applied [V] ..o : IR=1500, Dielectric=8000 —
Sample # Measured, Required, MQ Dielectric breakdown; Yes (description)/ No Result
MQ
4915527 7150 15.50 No P
4915528 5300 15.50 No P

Supplementary information: Size of module [m?]: 2.58

Note and other observations from Lab: N/A
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POTENTIAL INDUCED DEGRADATION TEST P
Voltage across the terminal & frame 1500 —
Chamber Temperature 85+2°C —
Chamber RH (%) 85+3% —
Hours of exposure 2nd Cycle at 85°C £ 2°C, 85+ —
3% of RH for 96Hrs
Sample No. Position in test sequence: Voltage (V) [Resistance
(©)
Negative connected to frame - - —
4915527 .
Positive connected to shorted 1500 500 -
terminals
Negative connected to frame — — -
4915528 .
Positive connected to shorted 1500 500 —
terminals
Supplementary information: Test Date [MM/DD/YYYY] ....cccovvvvinennnnn. : 06/23/2022 to 06/27/2022.
10.2 |TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) — AFTER 2"° CYCLE P
Test Date [MM/DD/YYYY]..............: 06/27/2022 —
Module temperature [°C]...............: 25 —
Irradiance [W/m2)............................. |1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%)]
4915522 49.76 41.39 13.76 13.22 547.26 80.0
(control)
4915527 49.70 41.50 13.83 13.17 546.74 80.0
4915528 49.73 41.40 13.82 13.26 548.94 80.0

Supplementary information:
Total Degradation Observed: initial to 2" cycle: 4915527: (-0.52) 4915528: (-1.02)
1st cycle to 2nd cycle: 4915527: (-0.25) 4915528: (-0.53)
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10.7B TABLE: PERFORMANCE AT LOW IRRADIANCE- (POST PID TEST) — AFTER 2\P P
CYCLE
Test Date [MM/DD/YYY Y] ..ocovvviveincinnn, : 06/27/2022 —
Ambient air temperature [°C].........cccc...... : 25 —
Irradiance [W/m2](200 W/m2) ................. : 200 —
Module temperature [°C] .....ccceevcveerveenee. : 25 —
TSt MEtNO ..ot : X Data corrected to a 25°C cell —
temperature and 200 W/m? irradiance
[] Directly measured
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4915527 46.60 40.28 2.77 2.60 104.75 81.0
4915528 46.64 40.46 2.77 2.62 106.11 82.0
Supplementary information: N/A
10.15 TABLE: Wet leakage current test- (Post PID Test) — After 2nd Cycle P
Test Date [MM/DD/YYYY] ...oooovovvererereeereeennn. : 06/27/2022 —
Test Voltage applied [V] .......ccoceeeveeeeeeeieeeen, : 1500 —
- Required Measured -
Solution resistivity [Q M) .....ccovveeereireeeseeeenen. . [<3,500 Q-cm at 22 + 3°C 2130 -
Solution temperature [°C] .........coceeeirrveeeinineeeennans o |22.8 -
Sample # Measured [MQ] Limit [MQ] Result
4915527 3420 15.50 P
4915528 3230 1550 P
Supplementary information: Size of module [m?]: 2.58
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Table ELECTROLUMINESCENCE IMAGES - (POST PID TEST) — AFTER 2ND CYCLE
Test Date [MM/DD/YYYY] ....... : 06/27/2022
Sample No. Image At Isc

4915527

4915528

Table 10.1 |MST 01 — VISUAL INSPECTION — (Post PID Test) — AFTER 2ND CYCLE
Sample No. Position in test sequence: Testdate ............... : 06/27/2022
(MM/DD/YYYY)
4915527 Horizontal No visual defects were found
4915528 Horizontal No visual defects were found
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10.3 Insulation test (Post PID Test) — AFTER 2ND CYCLE P
Test Date [MM/DD/YYYY]..ocoovoviivainnnn, : 06/27/2022 —
Test Voltage applied [V] ..o, : IR=1500, Dielectric=8000 —
Sample # Measured, Required, MQ Dielectric breakdown; Yes (description)/ No Result
MQ
4915527 9900 15.50 No P
4915528 12100 15.50 No P
Supplementary information: Size of module [m?]: 2.58
Note and other observations from Lab: N/A
POTENTIAL INDUCED DEGRADATION TEST P
Voltage across the terminal & frame 1500 —
Chamber Temperature 85+2°C —
Chamber RH (%) 85+£3% —
Hours of exposure 3rd Cycle at 85°C + 2°C, 85+ —
3% of RH for 96Hrs
Sample No. Position in test sequence: Voltage (V) [Resistance
()
Negative connected to frame - - —
4915527 -
Positive connected to shorted 1500 500 —
terminals
Negative connected to frame - - —
4915528 -
Positive connected to shorted 1500 500 —
terminals
Supplementary information: Test Date [MM/DD/YYYY] ....cccovvvivinnn.n. : 06/30/2022 to 07/04/2022.
10.2 TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) — AFTER 3RD P
CYCLE
Test Date [MM/DD/YYYY]................. |07/04/2022 —
Module temperature [°C]................... |25 —
Irradiance [W/M2)..........c.ccccenn 1000 —
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
UL India Private Limited
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4915522 49.79 41.48 13.76 13.20 547.38 80.0
(control)
4915527 49.59 41.28 13.77 13.16 543.43 80.0
4915528 49.63 41.24 13.75 13.23 545.59 80.0
Supplementary information: Total Degradation Observed: Final Degradation:
Initial to 3rd cycle: 4915527: (-1.12) 4915528: (- 1.62)
2nd cycle to 3" cycle: 4915527: (-0.60) 4915528: (- 0.61)
10.7 B TABLE: PERFORMANCE AT LOW IRRADIANCE- (POST PID TEST) — AFTER 3RD P
CYCLE
Test Date [MM/DD/YYYY] ..ooovviiiiiiiinnn : 07/04/2022 —
Ambient air temperature [°C]........ccccve.e. : 25 —
Irradiance [W/m2](200 W/m2) ................. : 200 —
Module temperature [°C] .....ccccceeeveveenneee. : 25 —
Test method ........cccvvvvviiic e : X Data corrected to a 25°C cell —
temperature and 200 W/m? irradiance
] Directly measured
Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%]
4915527 46.44 39.63 2.76 2.63 104.11 81.0
4915528 46.51 40.36 2.75 2.61 105.34 82.0
Supplementary information: N/A
10.15 TABLE: Wet leakage current test- (Post PID Test) — After 3rd Cycle P
Test Date [MM/DD/YYYY] ...oooovovvererereeereeennn. : 07/05/2022 —
Test Voltage applied [V] ....c.ccceevevevereeereene, : 1500 —
- Required Measured
Solution resistivity [Q €M) .......covevereieeeeeeeeeene . [<3,500 Q-cm at 22 £ 3°C 1860
Solution temperature [°Cl......oooiiiieeeeeeniiniiieeen. : 1234
Sample # Measured [MQ] Limit [MQ] Result
4915527 3400 15.50 P
4915528 2700 15.50 P
Supplementary information: Size of module [m?]: 2.58
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Table

ELECTROLUMINESCENCE IMAGES - (POST PID TEST) — AFTER 3RD CYCLE
Test Date [MM/DD/YYYY] ....... : 07/04/2022

Sample No.

Image At Isc

4915527

4915528

Table 10.1 |MST 01 — VISUAL INSPECTION — FINAL (Post PID Test) — AFTER 3RD CYCLE - P
FINAL CYCLE
Sample No. Position in test sequence: Testdate .............c.ene. :
07/04/2022(mm/dd/yyyy)
4915527 Horizontal No visual defects were found P
4915528 Horizontal No visual defects were found P
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10.3 Insulation test (Post PID Test)

Test Date [MM/DD/YYYY]..ocoovoviivainnnn, : 07/05/2022
Test Voltage applied [V] ....ccccccvvevvvenenn. : IR=1500, Dielectric=8000
Sample # Measured, Required, MQ Dielectric breakdown; Yes (description)/ No
MQ
4915527 10100 15.50 No
4915528 13200 15.50 No

Supplementary information: Size of module [m?]: 2.58

Note and other observations from Lab: N/A

Test Observation (If any):- N/A
Appendix

Schematic Diagrams (If any):- N/A
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Annexure-1:

PIV graphs (Initial):-

Current, A Power, W
150 — 750

120 — 600 <600

Title: NOVASYS_ 4700378634
Comment: INITIAL PIV

Operator: Admin

ID: 4915522 (NOVABTMPVDO0082)
Module Type: ModuleTypel

90 — 450 1951615062000
Measured Temperature = 25.2°C
Corrected Temperature = 25.0°C

Irr Meas = 99.9mW/enr®

Irr Corr=  100.0mW/enr®

Voc= 4084V
Lc= 13.77A
6.0 — 300 Pmax=  547.20W
Vpm= 4146V
Ipm= 13.20A
FF= 0.80

Effm= 201.17%

Effc= 2323%
Rs= 035 Ohm

30 — 150 Rsh=  278.05Ohm

Load Voltage: 5400V
IV Points: 3721

0o | | | | |
0.0 15.0 30.0 45.0 60.0 75.0
Voltage, V
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Current, A Power. W
150 — 750

120 — 600 <500

Title: NOVASYS 4700378634
Comment: INITIAL PIV

tor: Admin
ID: 4915527 (NOVABTMPVD00083)
Module Type: ModuleTypel
9.0 — 450 11280 13062000
Measured Temperature = 24.7°C
Corrected Temperature = 25.0°C
Irr Meas = 99.9mW/eny
Ir Corr=  100.0mW/cnr®

Voc= 4066V
Isc= 13 854
6.0 — 300 Pmax= 540 60W
Vpm= 4152V
Ipm=  13.24A
FF= 0.80

Effm= 2126%
Effc= 2333%
Rs= 0.28 Ohm
3.0 — 150 Rsh= 31534 Ohm

Load Voltage: 5.400 V
IV Pomts: 3792

o | | | | |
0.0 150 300 45.0 60.0 75.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current, A Power. W
150 — 750

120 — 600 3600

Title: NOVASYS_4700378634
Comment: INITIAL PTV

Operator: Admin

ID: 4015528 (NOVABTMPVDO00084)
Module Type: ModuleTypel

90 — 450 11:20:43 13-06-2022

Measured Temperature = 25.0°C
Corrected Temperature = 25.0°C

Irr Meas = 99 0mW/enr®

Irr Corr= 100.0mW/cm®

= 4077V
= 13844
6.0 — 300 = 554.60W
Vpm= 4187V
Ipm=  1325A
FF= 081
Effm= 2145%
Effc= 23.54%
= 027 Ohm
30 — 130 Rsh= 191.50 Ohm

Load Volfage: 5400V
IV Points: 3793

o | | | | |
0.0 15.0 300 45.0 60.0 75.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current, A Power. W
400 — 150
320 — 120

5600

Tatle: NOVASYS 4700378634

Comment: INITTAL PIV LOW IRR
tor: Admin

ID: 4915522 (NOVABTMPVDO0082)

Module Type: ModuleTypel

240 — 90 11:25:56 13-06-2022

Measured Temperature = 25.0°C

Corrected Temperature = 25.0°C

Irr Meas = 20.0mW/eny®

Ir Corr= 20.0mW/en®

Toc= 4676V
Lc= 2.76A

160 — 60 Pmax=  105.88W
Vpm= 4026V
Ipm= 2.63A
FF = 082

Effm= 20.48%
Effc=  2247%

Rs= 0.90 Ohm
080 — 30 Rsh= 2115.85 Ohm

Load Voltage: 2.000V
IV Points: 3787

o0 | | | | |
0.0 10.0 200 300 40.0 50.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current., A Power. W
400 — 150

5600

Title: NOVASYS_4720378634
Comment: INITTAL PIV LOW IRR
Operator: Admin

ID: 4915527 (NOVABTMPVD00083)
5 Module Type: ModuleTypel

240 |— 90 11:20-58 13-06-2022

Measured Temperature = 24.6°C
Corrected Temperature = 25.0°C

Irr Meas = 20.0mW/en?

Irr Corr = 20.0mW/em?

Voc= 4661V
Ic= 277A
1.60 — 60 Pmax=  106.53W
Vpm= 4048V
Ipm= 2634
FF= 0.82

Effm=  20.60%
Effc= 2261%
Rs= 0.81 Ohm
080 — 30 Rsh= 307.38 Ohm

Load Voltage: 2.100 V
IV Points: 3719

v00 | | | | |
0.0 10.0 20.0 30.0 40.0 50.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current, A Power, W
400 — 150
320 — 120

3600

Title: NOVASYS_4700378634
Comment: INITIAL PIV LOW IRR
Operator: Admin

ID: 4915528 (NOVABTMPVDO0084)
Module Type: ModuleTypel

240 — 90 158 1060000

Measured Temperature = 25.0°C
Corrected Temperature = 25.0°C

Irr Meas = 20.0mW/enr*

Irr Corr = 20.0mW/enr®

— e _ —_—

Voc=  46.74V
Lc= 277A
160 — 60 Pmax=  10693W
Vpm= 4045V
Ipm= 2644
FF= 083

Efm= 20.68%
Effc=  22.60%

Rs= 0.77 Ohm
080 — 30 Rsh= 1123.70 Ohm

Load Voltage: 2.000V
IV Points: 3769

b0 | | | | |
0.0 10.0 20.0 30.0 40.0 30.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

PIV graphs Post PID — 1st Cycle :

Current, A Power. W
150 — 750

120 [~ 600 S5t

Title: NOVASYS_4790378634
Comment: POST PID-1
Operator: Admin

ID: 4915522

Module Type: ModuleTypel
9.0 — 450 1242:3021.062022
Measured Temperature = 24.8°C
Corrected Temperature = 25.0°C
Irr Meas = 100.0mW/en?

Ir Corr = 100.0mW/em?

Voc = 4979V

Isc= 13.76A

6.0 — 300 Pmax= 547.05W

Vpm= 4161V

Ipm= 13.15A

FF= 0.80

Effm= 21.16%

Effc= 23.22%

Rs= 0.32 Ohm

30 — 150 Rsh= 191.32 Ohm

Load Voltage: 5400V
IV Points: 3712

0.0 | |
0.0 15.0 30.0 450 60.0 75.0
Voltage. V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current, A Power, W
150 — 750

12.0 |— 600 2600

Title: NOVASYS_4790378634
Comment: POST PID-1
Operator: Admin

ID: 4915527

Module Tvpe: ModuleTypel

9.0 — 430 137:0031.06202
Measured Temperature = 24.6°C
Corrected Temperature = 25.0°C
Irr Meas = 99 OmW/en?®

Irr Corr= 100.0mW/iem*

Voc = 4057V

Isc= 13.82A

6.0 — 300 Pmax= 548.10W

Vpm= 4154V

Ipm= 13.19A

FF= 0.80

Effm= 2120%

Effc= 23.26%

Rs= 030 Ohm

3.0 — 150 Rsh= 278.20 Ohm

Load Voltage: 5400V
IV Points: 3780

o | | | |
0.0 15.0 300 45.0 60.0 75.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current, A Power, W
150 — 750
120 — 600 5600

Title: NOVASYS_ 4700378634
Comment: POST PID-1
Operator: Admin
ID: 4915528
Module Type: ModuleTypel

9.0 [— 450 12:31:26 21-06-2022
Measured Temperature = 24.7°C
Corrected Temperature = 25.0°C
Irr Meas = 99 9mW/eny
Irr Corr= 100.0mW/em?®
Voc = 40 65V
e = 13814

6.0 — 300 Pmax= 55180W
Vpm= 4151V
Ipm= 13304
FF = 0.80
Effm= 21.35%
Effc=  2342%
Rs= 0.28 Ohm

3.0 — 150 Rsh= 132.05 Ohm
Load Vbltage: 5400V
IV Points: 3773

0o | | | | |

0.0 15.0 30.0 45.0 60.0 750

Voltage, V

UL India Private Limited
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Report Number:

Current, A
4.00

1.60

0.80

0.00

UL India Private Limited

Registered Office: Kalyani Platina - Block |, 3rd Floor
No. 24, EPIP Zone, Phase |I, Whitefield, Bangalore - 560066, India
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4790378634.5.1-S1

Power. W
— 150

— 90

— 60

— 30

I I I I

0.0 10.0 20.0 30.0 40.0
Voltage, V

Page 36 of 57

50.0

5600

Title: NOVASYS_4790378634
Comment: POST PID-1 LOW IRR
Operator: Admin
ID: 4915522
Module Type: ModuleTypel
12:43:57 21-06-2022
Measured Temperature = 24.8°C
Corrected Temperature = 25.0°C
Irr Meas = 20.0mW/en?®
Ir Corr= 20.0mW/em?
= 46.75V
= 2.76A
105.61W
Vpm=  40.11V
= 2.63A
= 0.82
= 2042%
Effc= 2241%
= 0.93 Ohm
= 140.36 Ohm

Load Voltage: 2.100V
IV Points: 3755

Form-ULID-003263 (DCS:12-LO-F0852) Issue 17.0

This document is digitally signed and does not require signature on all pages




Report Number: 4790378634.5.1-S1

Current. A Power, W
400 — 150

320 |— 120 <600

Title: NOVASYS_4790378634

Comment: POST PID-1 LOW IRR
tor: Admin

ID: 4015527

Module Type: ModuleTypel

240 — 90 12:38:23 21-06-2022

Measured Temperature = 24.6°C

Corrected Temperature = 25.0°C

Irr Meas = 20.0mW/enr®

Irr Corr = 20.0mW/eny®

Voc= 4651V

Isc= 277A

160 — 60 Pmax=  10520W

Vpm= 4025V

Ipm= 2.61A

FF= 082

Effm= 2034%

Effc= 2232%

Rs= 0.84 Ohm

080 — 30 Rsh=  127.83 Ohm

Load Voltage: 2.100V
IV Points: 3774

000 | | | | |
0.0 10.0 200 30.0 40.0 50.0
Voltage, V
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Report Number: 4790378634.5.1-S1

Current, & Power, W

400 — 150
320 — 120 3600
Title: NOVASYS_4790378634
Comument: POST PID-1 LOW I[RR
Operator: Admin
ID: 4915528
Module Type: ModuleTypel
240 — 90 12:33:13 21-06-2022
Measured Temperature = 24.7°C
Corrected Temperature = 25.0°C
Irr Meas = 20.0mW/enr?®
Irr Corr = 20.0mW/em?
Voc = 46.50V
Isc= 277A
1.60 — 60 Pmax= 106.20W
Vpm=  40.16V
Ipm= 2644
FF= 0.82
Effm= 20.354%
Effc=  22.54%
Rs= 0.91 Ohm
080 — 30 Rsh= 213.79 Ohm
Load Voltage: 2.100 V
IV Points: 3786
- | | | | |
0.0 10.0 200 30.0 40.0 300

Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

PIV graphs Post PID — 2nd Cycle :

Current, A Power, W
150 — 750
120 — 600
9.0 — 450
6.0 — 300
30 — 130
0o | | | | |
0.0 15.0 300 450 60.0
Voltage, V
UL India Private Limited
Registered Office: Kalyani Platina - Block |, 3rd Floor
No. 24, EPIP Zone, Phase Il, Whitefield, Bangalore - 560066, India
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5600

Title: NOVASYS_4790378634
Comment: POST PID-2
Operator: Admin

ID: 4015522

Module Type: ModuleTypel
18:22:04 27-06-2022

Measured Temperature = 24.8°C
Corrected Temperature =25.0°C
Irr Meas = 100.0mW/cnrt*

Irr Corr = 100.0mW/cnr®

Voc = 4076V
Isc= 13.76A
Pmax=  547.26W
Vpm= 4139V
Ipm= 13.224
FF= 0.80

Effm= 21.17%
Effc=  2323%
Rs= 0.31 Ohm
Rsh= 132.96 Ohm

Load Voltage: 5.400V
IV Points: 3730

This document is digitally signed and does not require signature on all pages




Report Number: 4790378634.5.1-S1

Current, A Power, W
150 — 750
120 — 600 3600

Title: NOVASYS_4790378634
Comment: POST PID-2
Operator: Admin
ID: 4915527
Module Type: ModuleTypel

9.0 — 430 1812-03 27-06-2022
Measured Temperature = 24.7°C
Corrected Temperature = 25.0°C
Irr Meas = 100.0mW/cny?
Irr Corr = 100 0mW/em?®
Voc = 40,70V
o= 13834

6.0 — 300 Pmax=  546.74W
Vpm= 4150V
Ipm= 13.17A
FF= 0.80
Effm= 21.15%
Effc=  2320%
Rs= 0.29 Ohm

30 — 130 Rsh= 15233 Ohm
Load Voltage: 5400V
IV Points: 3781

0o | | | | |

0.0 150 300 450 60.0 75.0

Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current, A Power, W
150 — 750

120 — 600 2600

Title: NOVASYS_4720378634
Comment: POST PID-2
Operator: Admin

ID: 4015528

Module Tvpe: ModuleTypel

9.0 — 430 1816467062002
Measured Temperature = 24.9°C
Corrected Temperature = 25.0°C
Irr Meas = 100.0mW/cnr®

Irr Corr = 100.0mW/em®

Voo = 4073V

Isc= 13.824

6.0 — 300 Pmax—  548.94W

Vpm= 4140V

Ipm= 13264

FF= 0.80

Effim= 21.23%

Effc= 2330%

Rs= 0.29 Ohm

30 — 150 Rsh= 200.19 Ohm

Load Voltage: 5400V
IV Points: 3782

0o | | | | |
0.0 15.0 300 450 60.0 75.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current. A Power, W
400 — 150

320 — 120 3600
Title: NOVASYS_4790378634
Comment: POST PID-2 LOW IRR
Operator: Admin

ID: 4915522

Module Type: ModuleTypel
240 — 90 1822:50 2706200
Measured Temperature = 24.8°C
Corrected Temperature = 25.0°C
Irr Meas = 20.1mW/cn?®

Ir Corr=  20.0mW/eny®

Voc = 46.73V

Isc= 275A

160 — 60 Pmax=  105.72W

Vpm= 4048V

Ipm= 261A

FF= 0.82

Effm=  2045%

Effc=  2244%

Rs= 0.87 Ohm

080 — 30 Rsh= 2271.78 Ohm

Load Voltage: 2.000 V
IV Points: 3780

- | | | | |
0.0 10.0 20.0 30.0 40.0 50.0
Voltage. V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current, A Power, W
400 — 150

5600

Title: NOVASYS 4700378634
Comment: POST PID-2 LOW IRR
Operator: Admin
ID: 4915527
Module Type: ModuleTypel
240 — 90 1813:2627.062022
Measured Temperature = 24.7°C
Corrected Temperature =25.0°C
Trr Meas = 20 0mW/cn?®
Trr Corr= 20 0mW/en?®
= 4660V

= 277A
1.60 — 60 = 10475W
Vpm= 4028V
Ipm= 2.60A

= 0.81
Effm= 2026%
Effc= 2223%

= 0.95 Ohm
0.80 — 30 Rsh= 112.83 Ohm

Load Voltage: 2.100V
IV Points: 3749

- | | | | |
0.0 10.0 20.0 30.0 40.0 50.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current. A Power, W
400 — 150

320 — 120 3600

Title: NOVASYS_4790378634
Comment: POST PID-2 LOW IRR
Operator: Admin
ID: 4915528
Module Type: ModuleTypel
240 — 90 IS18:15 37062022
Measured Temperature = 24.7°C
Corrected Temperature = 25.0°C
Irr Meas = 20.0mW/cn?
Ir Corr= 20.0mW/em?®
Voc = 46.64V
Isc= 277A
1.60 |— 60 Pmax=  106.11W
Vpm= 4046V
Ipm= 2.62A

= 0.82

m= 20.52%
Effc= 2252%

= 0.77 Ohm
080 — 30 Rsh= 270.27 Ohm

Load Voltage: 2.100 V
IV Points: 3627

000 | | | | |
0.0 10.0 20.0 30.0 40.0 50.0
Voltage. V
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Report Number: 4790378634.5.1-S1

PIV graphs Post PID — 3rd Cycle :

Current, A Power, W
150 — 750

120 | 600 <600

Title: NOVASYS 4700378634
Comment: POST PID-3
Operator: Admin
ID: 4915522
Module Tvpe: ModuleTypel
90 — 450 18.02:03 04072022
Measured Temperature = 25.1°C
Corrected Temperature = 25.0°C
Irr Meas = 100.0mW/cn?
Irr Corr = 100.0mW/cm®
= 4079V

= 13.76A
6.0 — 300 Pmax=  547.38W
Vpm= 4148V
Ipm= 13204

= 0.80
Effm= 2117%
Effc= 2323%

= 0.33 Ohm
30 — 150 Rsh= 164.58 Ohm

Load Voltage: 5400V
IV Points: 3739

0.0
0.0 15.0 300 45.0 60.0 75.0
Voltage, V

UL India Private Limited

Registered Office: Kalyani Platina - Block |, 3rd Floor
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Report Number: 4790378634.5.1-S1

Current, A Power, W
150 — 750

5600

Title: NOVASYS_4700378634
Comment: POST PID-3
Operator: Admin
ID: 4915527
Module Type: ModuleTypel
9.0 1— 450 18:06:58 04072002
Measured Tenperature = 24 3°C
Corrected Temperature = 25.0°C
Irr Meas = 100.0mW/cn?®
Ir Corr= 100.0mW/cm®

= 4950V
Isc= 13.77A
6.0 — 300 = 4343w
Vpm= 4128V
Ipm= 13.16A

= 0.80
Effm= 21.02%
Effc= 23.06%
= 0.34 Ohm

30 — 150 Rsh= 116.62 Ohm

Load Voltage: 5400V
IV Points: 3729

0.0

0.0 15.0 300 450 60.0 75.0
Voltage, V

UL India Private Limited
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Report Number: 4790378634.5.1-S1

Current, A Power, W
150 — 750

120 |~ 600 600

Title: NOVASYS_ 4700378634
Comment: POST PID-3
Operator: Admin

ID: 4915528

Module Type: ModuleTypel
90 [— 450 1811140407200
Measured Temperature = 24.9°C
Corrected Temperature = 25.0°C
Irr Meas = 100.0mW/enr?

Irr Corr = 100.0mW/em?®

Voo = 49.63V

Isc= 13.75A

6.0 — 300 Pmax= = 545.50W

Vpm= 4124V

Ipm= 13234

FF= 0.80

Effm= 21.10%

Effc=  23.16%

Rs= 0.29 Ohm

30 — 150 Rsh= 211.06 Ohm

Load Voltage: 5400V
IV Points: 3727

o | | | | |
0.0 15.0 300 450 60.0 75.0
Voltage, V
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Report Number: 4790378634.5.1-S1

Current, A Power. W
400 — 150

5600

Title: NOVASYS_4790378634
Comment: POST PID-3 LOW IRR.
Operator: Admin

ID: 4915522

Module Type: ModuleTypel

240 — 90 1802:53 04072022
Measured Temperature = 25.1°C
Corrected Temperature =25.0°C
Trr Meas = 20 1mW/en?

Trr Corr= 20.0mW/eny®

Voc= 4677V

Isc= 275A

160 — 60 Pmax=  105.64W

Vpm= 4026V

Ipm= 2.62A

FF= 0.82

Effm= 2043%

Effc= 2242%

Rs= 0.95 Ohm

0.80 — 30 Rsh= 151622 Ohm

Load Voltage: 2.000 V
IV Points: 3810

oo | | | | |
0.0 10.0 20.0 300 40.0 50.0
Voltage, V
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Report Number: 4790378634.5.1-S1

Current, A Power. W
400 — 150

320 | 120 600

Title: NOVASYS 4700378634
Comment: POST PID-3 LOW IRR.
Operator: Admin
ID: 4015527
Module Type: ModuleTypel
240 — 90 18:07:58 04.072022
Measured Temperature = 24.2°C
Corrected Temperature=25.0°C
Trr Meas = 20.0mW/cny®
Irr Corr = 20.0mW/en?®
= 4644V

= 2.76A
1.60 — 60 = 1041UW
Vpm= 3063V
Ipm= 2.63A

= 081
Effm= 2013%
Effc=  2200%

= 0.93 Ohm
080 — 30 Rsh= 20134 Ohm

Load Voltage: 2.100V
IV Points: 3750

ooo | | | | |
0.0 10.0 20.0 300 40.0 50.0
Voltage, V
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Report Number: 4790378634.5.1-S1

Current, A Power, W
400 — 150

5600

Title: NOVASYS_4700378634
Comment: POST PID-3 LOW IRR.
Operator: Admin

ID: 4915528

Module Type: ModuleTypel
240 — 90 181253 04072002
Measured Temperature = 24.9°C
Corrected Temperature = 25.0°C
Trr Meas = 20.0mW/en?®

Ir Corr= 20.0mW/en?®

Voc= 4651V

Isc= 275A

160 [— 60 Pmax=  10534W

Vpm= 4036V

Ipm= 261A

FF= 082

Effm= 2037%

Effc=  2235%

Rs= 0.75 Ohm

0.80 — 30 Rsh= 28621 Ohm

Load Voltage: 2.100V
IV Points: 3656

o0 | | | | |
0.0 10.0 200 300 40.0 30.0
Voltage, V
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