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TEST DISCIPLINE: ELECTRONICS 

PRODUCT GROUP: SOLAR PANEL 

General details 

Customer / Applicant 
Novasys Greenergy Private Limited 

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

441202 INDIA 

Manufacturer 
Novasys Greenergy Private Limited 

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

441202 INDIA  

Program Other 

Item 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  

Condition of IUT on receipt Good 

Date of Receipt 29 April 2022 

Applicable Standard 

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 85ºC ± 2ºC, 85 ± 3% of RH for 96Hrs – Total 288Hrs). 

Date of Testing (Start date) 13 June 2022 End Date 5 July 2022 

UL general^ ambient 

condition 

Temperature in °C 23 ±5°C 

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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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.  

Models covered 

144 cells module: NOVAxxxMP144, xxx stands for power range from 495~550, in step 
of 5 W; 
132 cells module: NOVAxxxMP132, xxx stands for power range from 455~505, in step 
of 5 W; 
120 cells module: NOVAxxxMP120, xxx stands for power range from 415~460, in step 
of 5 W; 
108 cells module: NOVAxxxMP108, xxx stands for power range from 375~415, in step 
of 5 W; 
96 cells module: NOVAxxxMP96, xxx stands for power range from 325~365, in step of 5 
W; 
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 
Number 

Sample Serial Number Test 
Product Identification & 
Serial Number 

1 
4915522 
(control) 

NOVABTMPVD00082 

PID (Negative 
Grounding) 

Solar PV Module 550W, Model No- 
NOVA550MP144, Sl No.- 
NOVABTMPVD00082 

2 4915527 NOVABTMPVD00083 
Solar PV Module 550W, Model No- 
NOVA550MP144, Sl No.- 
NOVABTMPVD00083 

3 4915528 NOVABTMPVD00084 
Solar PV Module 550W, Model No- 
NOVA550MP144, Sl No.- 
NOVABTMPVD00084 

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  

4 
Performance at low irradiance  
(Pre-PID Test) 

REFER INDIVIDUAL TEST TABLE  

5 Wet Leakage Current Test (Pre-PID Test) REFER INDIVIDUAL TEST TABLE  

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

REFER INDIVIDUAL TEST TABLE  



Report Number:    4790378634.5.1-S1 
                      
              

                                         
 

                                                                                                                                                             
                                Form-ULID-003263 (DCS:12-LO-F0852)  Issue 17.0 
        Page 4 of 57 

 
 

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

 

  

7 Ground continuity test (Pre-PID Test)   REFER INDIVIDUAL TEST TABLE  

8 Insulation test (Pre-PID Test)   REFER INDIVIDUAL TEST TABLE  

8 
PID Test:  3 Cycles at 85ºC ± 2ºC, 85 ± 3% of RH 
for 96Hrs – Total 288Hrs 

Test Condition: 3 Cycles at 85ºC ± 2ºC, 85 ± 3% of RH 
for 96Hrs – FIRST CYCLE 

9 Maximum Power Determination (Post-PID Test) REFER INDIVIDUAL TEST TABLE  

10 
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 85ºC ± 2ºC, 85 ± 3% of RH 
for 96Hrs – Total 288Hrs 

Test Condition: 3 Cycles at 85ºC ± 2ºC, 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 85ºC ± 2ºC, 85 ± 3% of RH 
for 96Hrs – Total 288Hrs 

Test Condition: 3 Cycles at 85ºC ± 2ºC, 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  
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Master Equipment and Calibration details 

Sl No. Test Name Id Number Description Expiration Date 

1 Preconditioning  54584 
Apparatus, Pyranometer, Solar 
Diffuse Radiance 

2025-AUG-26 

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 
Measuring Tool, Caliper, Digital or 
Analog 

2022-DEC-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 
Maximum power 
determination- Initial 

69881 
Measuring Tool, Caliper, Digital or 
Analog 

2022-DEC-07 

10 
Maximum power 
determination- Initial 

199796 Apparatus, Solar Simulator Support Equipment 

11 
Maximum power 
determination- Initial 

64832 Datalogger, RH & Temperature 2022-SEP-30 

12 
Maximum power 
determination- Initial 

199638 Thermometer, Infrared 2023-APR-05 

13 
Maximum power 
determination- Initial 

176312 
Reference Standard, Voltage or 
Current 

2022-DEC-15 

14 
Maximum power 
determination- Initial 

176846 Measuring Tool, Rigid Ruler 2022-DEC-06 

15 
Electroluminescence Test-  
Power supply- Initial  

70251 Power Supply, DC 2023-JUN-07 

16 
INSULATION 
RESISTANCE TESTER-
Initial 

169917 
Apparatus, Dielectric Strength 
Test 

2023-APR-13 

17 
INSULATION 
RESISTANCE TESTER-
Initial 

64832 Datalogger, RH & Temperature 2022-SEP-30 

18 
WET LEAKAGE 
CURRENT TEST- Initial  

177914 Meter, pH, Digital or Analog 2023-JAN-24 

19 
WET LEAKAGE 
CURRENT TEST- Initial  

151524 
Apparatus, High Voltage Low 
Current Arc Tester 

2022-DEC-06 

20 
WET LEAKAGE 
CURRENT TEST- Initial 

167776 Fixture, For Testing, Water Tank Support Equipment 

21 
CONTINUITY TEST OF 
EQUIPOTENTIAL 
BONDING- Initial  

78723 Ammeter, Digital, Clamp-on 2022-AUG-06 

22 
CONTINUITY TEST OF 
EQUIPOTENTIAL 
BONDING- Initial   

78719 Multimeter, Digital, Handheld 2021-AUG-04 

23 
CONTINUITY TEST OF 
EQUIPOTENTIAL 
BONDING- Initial   

70580 Power Supply, DC 2022-DEC-01 

24 
CONTINUITY TEST OF 
EQUIPOTENTIAL 
BONDING- Initial  

69871 Power Supply, DC 2023-JUN-07 
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25 
CONTINUITY TEST OF 
EQUIPOTENTIAL 
BONDING- Initial   

72840 Power Supply, DC 2023-JUN-07 

26 
CONTINUITY TEST OF 
EQUIPOTENTIAL 
BONDING- Initial   

157279 Stopwatch, Digital or Analog 2022-AUG-10 

27 
PID (Potential Induced 
Degradation) Testing- 1st 
cycle  

72835 Chamber, Climatic, Temp and RH 2023-APR-01 

28 
PID (Potential Induced 
Degradation) Testing- 1st 
cycle  

85103 Datalogger, Temperature 2023-APR-01 

29 
PID (Potential Induced 
Degradation) Testing- 1st 
cycle   

216904 Power Supply, DC 2023-MAY-04 

30 
PID (Potential Induced 
Degradation) Testing- 1st 
cycle   

202654 Load, Resistive, Variable Support Equipment 

31 
PID (Potential Induced 
Degradation) Testing- 1st 
cycle   

59358 Datalogger 2023-FEB-03 

32 
PID (Potential Induced 
Degradation) Testing- 1st 
cycle   

78719 Multimeter, Digital, Handheld 2021-AUG-04 

33 
Visual inspection AFTER 
1st cycle 

176846 Measuring Tool, Rigid Ruler 2022-DEC-06 

34 
Visual inspection AFTER 
1st cycle  

69881 
Measuring Tool, Caliper, Digital or 
Analog 

2022-DEC-07 

35 
Visual inspection AFTER 
1st cycle  

180089 Meter and/or Sensor, Light 2022-JUL-16 

36 
Visual inspection AFTER 
1st cycle  

76645 Magnifying Lens, Without Ruler Support Equipment 

37 
Visual inspection AFTER 
1st cycle  

176846 Measuring Tool, Rigid Ruler 2022-DEC-06 

38 
Maximum power 
determination AFTER 1st 

cycle  
69881 

Measuring Tool, Caliper, Digital or 
Analog 

2022-DEC-07 

39 
Maximum power 
determination AFTER 1st 

cycle  
199796 Apparatus, Solar Simulator Support Equipment 

40 
Maximum power 
determination AFTER 1st 

cycle  
64832 Datalogger, RH & Temperature 2022-SEP-30 

41 
Maximum power 
determination AFTER 1st 

cycle  
199638 Thermometer, Infrared 2023-APR-05 

42 
Maximum power 
determination AFTER 1st 

cycle  
176312 

Reference Standard, Voltage or 
Current 

2022-DEC-15 
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43 
Maximum power 
determination AFTER 1st 

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 1st cycle  

169917 
Apparatus, Dielectric Strength 
Test 

2023-APR-13 

46 
INSULATION 
RESISTANCE TESTER 
AFTER 1st cycle  

64832 Datalogger, RH & Temperature 2022-SEP-30 

47 
WET LEAKAGE 
CURRENT TEST  AFTER 
1st cycle  

177914 Meter, pH, Digital or Analog 2023-JAN-24 

48 
WET LEAKAGE 
CURRENT TEST  AFTER 
1st cycle  

151524 
Apparatus, High Voltage Low 
Current Arc Tester 

2022-DEC-06 

49 
WET LEAKAGE 
CURRENT TEST  AFTER 
1st cycle  

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 
2nd cycle 

176846 Measuring Tool, Rigid Ruler 2022-DEC-06 

57 
Visual inspection  AFTER 
2nd cycle  

69881 
Measuring Tool, Caliper, Digital or 
Analog 

2022-DEC-07 

58 
Visual inspection  AFTER 
2nd cycle  

180089 Meter and/or Sensor, Light 2022-JUL-16 

59 
Visual inspection  AFTER 
2nd cycle  

76645 Magnifying Lens, Without Ruler Support Equipment 

60 
Visual inspection  AFTER 
2nd cycle  

176846 Measuring Tool, Rigid Ruler 2022-DEC-06 
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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 2nd 
cycle  

199796 Apparatus, Solar Simulator Support Equipment 

63 
Maximum power 
determination  AFTER 2nd 
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 2nd 
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 2nd 
cycle  

70251 Power Supply, DC 2023-JUN-07 

68 
INSULATION 
RESISTANCE TESTER 
AFTER 2nd cycle  

169917 
Apparatus, Dielectric Strength 
Test 

2023-APR-13 

69 
INSULATION 
RESISTANCE TESTER 
AFTER 2nd cycle  

64832 Datalogger, RH & Temperature 2022-SEP-30 

70 
WET LEAKAGE 
CURRENT TEST  AFTER 
2nd cycle  

177914 Meter, pH, Digital or Analog 2023-JAN-24 

71 
WET LEAKAGE 
CURRENT TEST  AFTER 
2nd cycle  

151524 
Apparatus, High Voltage Low 
Current Arc Tester 

2022-DEC-06 

72 
WET LEAKAGE 
CURRENT TEST  AFTER 
2nd 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- 2nd 
cycle   

202654 Load, Resistive, Variable Support Equipment 

76 
PID (Potential Induced 
Degradation) Testing- 2nd 
cycle   

59358 Datalogger 2023-FEB-03 

77 
PID (Potential Induced 
Degradation) Testing- 2nd 
cycle   

72835 Chamber, Climatic, Temp and RH 2023-APR-01 
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78 
PID (Potential Induced 
Degradation) Testing- 2nd 
cycle   

78719 Multimeter, Digital, Handheld 2022-AUG-06 

79 
Visual inspection AFTER 
3rd cycle 

176846 Measuring Tool, Rigid Ruler 2022-DEC-06 

80 
Visual inspection AFTER 
3rd cycle  

69881 
Measuring Tool, Caliper, Digital or 
Analog 

2022-DEC-07 

81 
Visual inspection AFTER 
3rd cycle  

180089 Meter and/or Sensor, Light 2022-JUL-16 

82 
Visual inspection AFTER 
3rd cycle  

76645 Magnifying Lens, Without Ruler Support Equipment 

83 
Visual inspection AFTER 
3rd cycle  

176846 Measuring Tool, Rigid Ruler 2022-DEC-06 

84 
Maximum power 
determination AFTER 3rd 
cycle  

69881 
Measuring Tool, Caliper, Digital or 
Analog 

2022-DEC-07 

85 
Maximum power 
determination AFTER 3rd 
cycle  

199796 Apparatus, Solar Simulator Support Equipment 

86 
Maximum power 
determination AFTER 3rd 
cycle  

64832 Datalogger, RH & Temperature 2022-SEP-30 

87 
Maximum power 
determination AFTER 3rd 
cycle  

199638 Thermometer, Infrared 2023-APR-05 

88 
Maximum power 
determination AFTER 3rd 
cycle  

176312 
Reference Standard, Voltage or 
Current 

2022-DEC-15 

89 
Maximum power 
determination AFTER 3rd 
cycle  

176846 Measuring Tool, Rigid Ruler 2022-DEC-06 

90 
Electroluminescence Test-  
Power supply- AFTER 3rd 
cycle  

70251 Power Supply, DC 2023-JUN-07 

91 
INSULATION 
RESISTANCE TESTER 
AFTER 3rd cycle  

169917 
Apparatus, Dielectric Strength 
Test 

2023-APR-13 

92 
INSULATION 
RESISTANCE TESTER 
AFTER 3rd cycle  

64832 Datalogger, RH & Temperature 2022-SEP-30 

93 
WET LEAKAGE 
CURRENT TEST AFTER 
3rd cycle    

177914 Meter, pH, Digital or Analog 2023-JAN-24 

94 
WET LEAKAGE 
CURRENT TEST AFTER 
3rd cycle   

151524 
Apparatus, High Voltage Low 
Current Arc Tester 

2022-DEC-06 

95 
WET LEAKAGE 
CURRENT TEST AFTER 
3rd cycle   

167776 Fixture, For Testing, Water Tank Support Equipment 
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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 
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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)  

Test Date [MM/DD/YYYY] …………………… : 06/13/2022 

P 

Sample No. Position in test sequence:   

4915522  
(control) 

Initial examination No major finding — 

Preconditioning: 
(mm/dd/yyyy) 

Exposed for 5 kwh/m2 
(06/11/2022 to 06/12/2022) 

5.50 
kwh/m2 

Final examination No major finding — 

4915527 

Initial examination No major finding — 

Preconditioning: 
(mm/dd/yyyy) 

Exposed for 5 kwh/m2 
(06/11/2022 to 06/12/2022) 

5.50 
kwh/m2 

 

Final examination No major finding — 

4915528 

Initial examination No major finding — 

Preconditioning: 
(mm/dd/yyyy) 

Exposed for 5 kwh/m2 
(06/11/2022 to 06/12/2022) 

5.50 
kwh/m2 

Final examination No major finding — 

 
 

10.2  TABLE: MAXIMUM POWER DETERMINATION – INITIAL (PRE PID TEST AFTER 

PRECONDITIONING) 

P 

Test Date [MM/DD/YYYY] ....................... : 06/13/2022 — 

Module temperature [°C] ......................... : 25 — 

Irradiance [W/m2) ..................................... : 1000 — 

Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%] 

4915522 
(control) 

49.84 41.46 13.77 13.20 547.29 80.0 

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 
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10.7 B TABLE: PERFORMANCE AT LOW IRRADIANCE- INITIAL (PRE PID TEST) P 

Test Date [MM/DD/YYYY] ....................... : 06/13/2022 — 

Ambient air temperature [°C] ................... : 25.1 — 

Irradiance [W/m2](200 W/m2) ................. : 200 — 

Module temperature [°C] ......................... : 25.0 — 

Test method ............................................. :  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 [%] 

4915522 
(control) 

46.76 40.26 2.76 2.63 105.88 82.0 

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] ................................. : 06/16/2022 — 

Test Voltage applied [V] ................................... : 1500 — 

Solution resistivity [Ω cm) ...................................... : Required Measured -- 

< 3,500 Ω-cm at 22 ± 3°C 2100 -- 

Solution temperature [°C] .................................... : 23.1 -- 

Sample # Measured [MΩ] Limit [MΩ] Result 

4915522 
(control) 

3900 
15.50 P 

4915527 3000 
15.50 P 

4915528 4100 
15.50 P 

Supplementary information: Size of module [m²]: 2.58 
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Table  ELECTROLUMINESCENCE IMAGES – INITIAL (PRE PID TEST)  
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) P 

 Maximum over-current protection rating (A): 25 ⎯ 

 Current applied (A)  .............................................. : 62.5 ⎯ 

 Location of designated grounding point ............... : Grounding hole on frame left 
side (long side) 

⎯ 

 Location of second contacting point .................... : Grounding hole on frame right 
side (long side) 

⎯ 

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

4915522 
(control) 

Initial examination 
Test Date [MM/DD/YYYY] … : 
06/16/2022 

0.678 0.0108 P 

Final examination 
Test Date [MM/DD/YYYY] … : 
07/05/2022 

0.789 0.0126 P 

4915527 

Initial examination 
Test Date [MM/DD/YYYY] … : 
06/16/2022 

0.650 0.0104 P 

Final examination 
Test Date [MM/DD/YYYY] … : 
07/05/2022 

0.854 0.0136 P 

4915528 

Initial examination 
Test Date [MM/DD/YYYY] … : 
06/16/2022 

0.720 0.0115 P 

Final examination 
Test Date [MM/DD/YYYY] … : 
07/05/2022 

0.567 0.0090 P 

Supplementary information: N/A 
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10.3 Insulation test (Pre PID Test) P 

Test Date [MM/DD/YYYY] ....................... : 06/16/2022 — 

Test Voltage applied [V]  ......................... : IR=1500, Dielectric=8000 — 

Sample # Measured, 
MΩ 

Required, MΩ Dielectric breakdown; Yes (description)/ No Result 

4915522 
(control) 

6700 15.50 No P 

4915527 9800 15.50 No P 

4915528 8400 15.50 No P 

Supplementary information: Size of module [m²]: 2.58 

 

Procedure for PID Test: 
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POTENTIAL INDUCED DEGRADATION TEST P 

Voltage across the terminal & frame 1500 ⎯ 

Chamber Temperature 85 ± 2 ºC ⎯ 

Chamber RH (%) 85 ± 3 % ⎯ 

Hours of exposure 1st Cycle at 85ºC ± 2ºC,  85 ± 3% of 

RH for 96Hrs 

⎯ 

Sample No. Position in test sequence: Voltage (V) Resistance 

() 

 

4915527 

Negative connected to frame  
 
Positive connected to 
shorted terminals 

─ ─ ─ 

1500 500 ─ 

4915528 

Negative connected to frame  ─ ─ ─ 

Positive connected to 
shorted terminals 1500 500 ─ 

Supplementary information: Test Date [MM/DD/YYYY] ………………… : 06/16/2022 to 06/20/2022. 
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10.2  TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) – AFTER 1ST CYCLE P 

Test Date [MM/DD/YYYY]……………..: 06/21/2022 — 

Module temperature [°C]………………: 25 — 

Irradiance [W/m2)………………………: 1000 — 

Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%] 

4915522 
(control) 

49.79 41.61 13.76 13.15 547.05 80.0 

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) 

 

10.7 B TABLE: PERFORMANCE AT LOW IRRADIANCE- (POST PID TEST) – AFTER 1ST 

CYCLE 

P 

Test Date [MM/DD/YYYY] ....................... : 06/21/2022 — 

Ambient air temperature [°C] ................... : 25.0 — 

Irradiance [W/m2](200 W/m2) ................. : 200 — 

Module temperature [°C] ......................... : 24.6 — 

Test method ............................................. :  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 [%] 

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 1st Cycle P 

Test Date [MM/DD/YYYY] ................................. : 06/21/2022 — 

Test Voltage applied [V] ................................... : 1500 — 

-- Required Measured --- 

Solution resistivity [Ω cm) ...................................... : < 3,500 Ω-cm at 22 ± 3°C 1910 --- 

Solution temperature [°C] .................................... : 23.5 --- 

Sample # Measured [MΩ] Limit [MΩ] Result 

4915527 
3240 15.50 P 

4915528 
2700 15.50 P 

Supplementary information: Size of module [m²]: 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: Test date ……………. : 

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] ....................... : 06/21/2022 — 

Test Voltage applied [V]  ......................... : IR=1500, Dielectric=8000 — 

Sample # Measured, 
MΩ 

Required, MΩ Dielectric breakdown; Yes (description)/ No Result 

4915527 7150 15.50 No P 

4915528 5300 15.50 No P 

Supplementary information: Size of module [m²]: 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 ºC ⎯ 

 Chamber RH (%) 85 ± 3 % ⎯ 

 Hours of exposure 2nd Cycle at 85ºC ± 2ºC,  85 ± 

3% of RH for 96Hrs 

⎯ 

Sample No. Position in test sequence: Voltage (V) Resistance 

() 

 

4915527 

Negative connected to frame  

 

Positive connected to shorted  

terminals 

─ ─ ─ 

1500 500 ─ 

4915528 

Negative connected to frame  

 

Positive connected to shorted  

terminals 

─ ─ ─ 

1500 500 ─ 

Supplementary information: Test Date [MM/DD/YYYY] ………………… : 06/23/2022 to 06/27/2022.  

 

10.2  TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) – AFTER 2ND 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 
(control) 

49.76 41.39 13.76 13.22 547.26 80.0 

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 2nd cycle:   4915527: (-0.52)   4915528: (-1.02) 

1st cycle to 2nd cycle:  4915527: (-0.25)   4915528: (-0.53) 
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10.7 B TABLE: PERFORMANCE AT LOW IRRADIANCE- (POST PID TEST) – AFTER 2ND 

CYCLE 

P 

Test Date [MM/DD/YYYY] ....................... : 06/27/2022 — 

Ambient air temperature [°C] ................... : 25 — 

Irradiance [W/m2](200 W/m2) ................. : 200 — 

Module temperature [°C] ......................... : 25 — 

Test method ............................................. :  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 [%] 

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] ................................. : 06/27/2022 — 

Test Voltage applied [V] ................................... : 1500 — 

-- Required Measured -- 

Solution resistivity [Ω cm) ...................................... : < 3,500 Ω-cm at 22 ± 3°C 2130 -- 

Solution temperature [°C] .................................... : 22.8 -- 

Sample # Measured [MΩ] Limit [MΩ] Result 

4915527 3420 
15.50 P 

4915528 3230 
15.50 P 

Supplementary information: Size of module [m²]: 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 P 

Sample No. Position in test sequence: Test date …………… : 06/27/2022 

(MM/DD/YYYY)  

 

4915527 
Horizontal No visual defects were found P 

4915528 
Horizontal No visual defects were found P 

 
  



Report Number:    4790378634.5.1-S1 
                      
              

                                         
 

                                                                                                                                                             
                                Form-ULID-003263 (DCS:12-LO-F0852)  Issue 17.0 
        Page 23 of 57 

 
 

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

10.3 Insulation test (Post PID Test) – AFTER 2ND CYCLE P 

Test Date [MM/DD/YYYY] ....................... : 06/27/2022 — 

Test Voltage applied [V]  ......................... : IR=1500, Dielectric=8000 — 

Sample # Measured, 
MΩ 

Required, MΩ Dielectric breakdown; Yes (description)/ No Result 

4915527 9900 15.50 No P 

4915528 12100 15.50 No P 

Supplementary information: Size of module [m²]: 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 ºC ⎯ 

 Chamber RH (%) 85 ± 3 % ⎯ 

 Hours of exposure 3rd Cycle at 85ºC ± 2ºC,  85 ± 

3% of RH for 96Hrs 

⎯ 

Sample No. Position in test sequence: Voltage (V) Resistance 

() 

 

4915527 

Negative connected to frame  

 

Positive connected to shorted  

terminals 

─ ─ ─ 

1500 500 ─ 

4915528 

Negative connected to frame  

 

Positive connected to shorted  

terminals 

─ ─ ─ 

1500 500 ─ 

Supplementary information: Test Date [MM/DD/YYYY] ………………… : 06/30/2022 to 07/04/2022.     

 
 

10.2  TABLE: MAXIMUM POWER DETERMINATION (POST PID TEST) – AFTER 3RD 

CYCLE 

P 

Test Date [MM/DD/YYYY]……………..: 07/04/2022 — 

Module temperature [°C]………………: 25 — 

Irradiance [W/m2)………………………: 1000 — 

Sample # Voc [V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF [%] 
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4915522 
(control) 

49.79 41.48 13.76 13.20 547.38 80.0 

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 3rd cycle:  4915527: (-0.60)     4915528: (- 0.61)        

 

10.7 B TABLE: PERFORMANCE AT LOW IRRADIANCE- (POST PID TEST) – AFTER 3RD 

CYCLE 

P 

Test Date [MM/DD/YYYY] ....................... : 07/04/2022 — 

Ambient air temperature [°C] ................... : 25 — 

Irradiance [W/m2](200 W/m2) ................. : 200 — 

Module temperature [°C] ......................... : 25 — 

Test method ............................................. :  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 [%] 

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] ................................. : 07/05/2022 — 

Test Voltage applied [V] ................................... : 1500 — 

-- Required Measured --- 

Solution resistivity [Ω cm) ...................................... : < 3,500 Ω-cm at 22 ± 3°C 1860 --- 

Solution temperature [°C] .................................... : 23.4 --- 

Sample # Measured [MΩ] Limit [MΩ] Result 

4915527 3400 15.50 P 

4915528 2700  15.50 P 

Supplementary information: Size of module [m²]: 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 – 
FINAL CYCLE 

P 

Sample No. Position in test sequence: Test date ………………… : 
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) P 

Test Date [MM/DD/YYYY] ....................... : 07/05/2022 — 

Test Voltage applied [V]  ......................... : IR=1500, Dielectric=8000 — 

Sample # Measured, 
MΩ 

Required, MΩ Dielectric breakdown; Yes (description)/ No Result 

4915527 10100 15.50 No P 

4915528 13200 15.50 No P 

Supplementary information: Size of module [m²]: 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):- 
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PIV graphs Post PID – 1st Cycle : 
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PIV graphs Post PID – 2nd Cycle : 
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PIV graphs Post PID – 3rd Cycle :  
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