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Photovoltaic (PV) modules – 

TEST REPORT 

IEC TS 62804 -1: 2015 

Test methods for the detection of potential 

 
– 

 
induced degradation – Part 1: crystalline silicon 

Report Reference No...................: 
Date of issue................................: 
Total number of pages.................: 
Testing Laboratory.......................: 
Address........................................: 
Applicant’s name.........................: ARMY SOLAR ENERGY PRIVATE LIMITED 
Address........................................: NEW BLOCK NO.119, MOLVAN KARANJ, MOLVAN PANETHA ROAD, SURAT, 

GUJARAT, India, 394110 
Test specification.........................: 

IEC TS 62804 -1: 2015 and as per MNRE guidelines. Standard.......................................: 
Test item description.....................: Solar PV Module 
Trade Mark/Brand.....................................: 

Manufacturer..................................: ARMY SOLAR ENERGY PRIVATE LIMITED
Factory.............................................: NEW BLOCK NO.119, MOLVAN KARANJ, MOLVAN PANETHA ROAD, SURAT, 

GUJARAT, India, 394110
Model/Type reference....................: AS-156TG-650 (TESTED MODEL) 

Ratings..............................................: See the marking Label 
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Summary of testing: 

Tests performed (name of test and test clause): 

Preconditioning 

10.1 Visual Inspection (Initial) 

10.2 Maximum Power Determination (Initial) 

10.15 Wet leakage current test (Initial) 

MST 13 Ground Continuity Test 

PID stress test 3 cycles (1 cycle = 96h) Clause - 4.3.2 

10.2 Maximum Power Determination After(1st CYCLE, 2nd CYCLE ,3rd CYCLE ) 

10.15 Wet leakage current test After (1st CYCLE, 2nd CYCLE ,3rd CYCLE ) 

10.1 Visual Inspection After (1st CYCLE, 2nd CYCLE ,3rd CYCLE ) 
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Copy of Marking Plate 

(Model No. Tested: AS-156TG-650  ) 

Polarity marking on Junction Box 

Polarity marking on Connectors 
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GENERAL INFORMATION 

Test item particulars: 

Accessories and detachable parts included in the evaluation………….: N/A 

Options included................................................................................: N/A 

Abbreviations used in the report: 

Vmp–Maximum power voltage Imp–Maximum power current 

Voc–Open circuit voltage Isc-Short circuit current 

FF–Fill Factor Pmp –Maximum power 

STC –Standard Test Conditions 

Possible test case verdicts: 
-test case does not apply to the test object.........................: 

N/A (Not Applicable) 

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

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

General remarks: 
The test results presented in this report relate only to the object tested. 
This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory. 
"(See Enclosure #)" refers to additional information appended to the report. 
"(See appended table)" refers to a table appended to the report. 
Throughout this report a point is used as the decimal separator. 
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General Product Information: 

PV module type reference…................................................................: AS-156TG-650 

Product Electrical Ratings at STC 

Nominal maximum power (Pmax)......................................................: 650W 

Nominal open circuit voltage at (Voc)................................................: 57.00V 

Nominal short circuit current at (Isc)..................................................: 14.83A 

Nominal maximum power voltage (Vpm)…........................................: 46.09V 

Nominal maximum power current (Ipm)............................................: 14.11A 

Product Safety Ratings 

Maximum system voltage...................................................................: 1500V DC 

Maximum over-current protection rating...........................................: 30A 

Safety application class.......................................................................: CLASS A 

Safety class in accordance with IS 61140............................................: CLASS II 

Fire safety class...................................................................................: CLASS C 

Module Dimension(mm)…………………………………………………………………: 2466 x 1134x 30 

Module group assignment: 
Model Sample # Serial number 

AS-156TG-650  

1  AS1025650TG00044 
2 AS1025650TG00045 
3 AS1025650TG00046 
4 AS1025650TG00047 
5 AS1025650TG00048 
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10 TEST PROCEDURES 

TEST PROCEDURES 

5 Modules 

Preconditioning 

10.1 Visual inspection 

10.2 Maximum Power 
determination 

10.15 Wet leakage 
current test 

MST 13 
Ground Continuity 

Test 

PID test 

3 Cycles at 85°C ± 2°C, 
85 ± 3% of Rh 

For 1 cycle is 96Hrs 
(Total = 288Hrs) 

10.2 Maximum Power 
determination 

After(1st CYCLE, 2nd CYCLE , 

3rd CYCLE ) 

10.15 Wet leakage 
current test 

After(1st CYCLE, 2nd CYCLE , 

3rd CYCLE ) 

10.1 Visual inspection 
After(1st CYCLE, 2nd CYCLE , 

3rd CYCLE ) 
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Clause Requirement + Test Result-Remark Verdict 
4 MARKING P 

Name, monogram or symbol of manufacturer..........: ARMY SOLAR ENERGY PRIVATE 
LIMITED 

P 

Type or model number...............................................: AS-156TG-650 P 
Serial number.............................................................: Marked P 
Polarity of terminals or leads......................................: Marked P 
Maximum system voltage...........................................: 1500V DC P 
The date and place of manufacturer………………............: Marked P 

Initial examination All Modules P 
10 Preconditioning.........................................................: 5.0 kWh/m2 P 
10.1 Visual inspection.......................................................: See table 10.1 P 
10.2 Maximum power determination..............................: See table 10.2 P 
10.15 Wet leakage current test……………………………………….: See table 10.15 P 
MST 13 Ground continuity test………………………………………….: See table MST 13 P 
4.3.2 PID Test: 3 Cycles at 85°C ± 2°C, 85 ± 3% of Rh 

for 1 cycle is 96Hrs – Total = 288Hrs …………………………………….: 
See table 
Test Condition: 3 Cycles at 85°C ± 2°C, 
85 ± 3% of Rh, for 1 cycle is 96Hrs – 
Total = 288Hrs 

P 
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Clause Requirement + Test Result-Remark Verdict 

10.1 Initial TABLE: Visual inspection -Initial after Preconditioning P 
Test Date [MM/DD/YYYY]………........................: 11/15/2025 - 

Sample # Nature and position of initial findings – comments or attach photos - 
1(CONTROL) No defect found P 

2 No defect found P 
3 No defect found P 
4 No defect found P 
5 No defect found P 

Supplementary information: Nil 

10.2 Initial TABLE: Maximum power determination -Initial after Preconditioning P 

Test Date [MM/DD/YYYY]..........................: 11/15/2025 - 
Module temperature [°C]….......................: 25 - 
Irradiance [W/m2]…...................................: 1000 - 

Sample# Voc[V] Vmp [V] Isc [A] Imp [A] Pmp [W] FF[%] 
1(CONTROL) 57.25 46.21 14.125 14.112 652.12 80.64 

2 57.36 46.18 14.135 14.119 652.02 80.42 
3 57.38 46.19 14.144 14.117 652.06 80.34 
4 57.28 46.16 14.129 14.125 652.01 80.56 
5 57.34 46.18 14.139 14.119 652.02 80.42 

Supplementary information: Nil 

10.15 Initial TABLE: Wet leakage current test – Initial after Preconditioning P 
Test Date [MM/DD/YYYY].................................:  11/15/2025 - 
Test Voltage applied [V].........................................: 1500 - 
Solution resistivity [Ω cm]......................................: <3500 at 22 ± 3°C 2524 - 
Surface tension [Nm-1]..........................................: <0.03 at 22 ± 3°C - - 
Solution temperature [°C]…...................................: 23.4 - 

Sample# Measured[MΩ] Limit[MΩ] Result 
1(CONTROL) >1000 14.33 P 

2 >1000 14.33 P 
3 >1000 14.33 P 
4 >1000 14.33 P 
5 >1000 14.33 P 

Supplementary information: Area of module 2.79 [m2]. 
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Clause Requirement + Test Result-Remark Verdict 

10.4 Initial TABLE: Ground Continuity Test - MST 13 – Initial after Preconditioning P 
Test Date [MM/DD/YYYY].................................:  11/15/2025 - 
Maximum system voltage [VDC]............................: 1500V - 
Current applied [A]...............................................: 75A - 
Location of designated grounding point….............: Ground holes on the sides of the frame - 

Location of second contacting point.....................: 
Greatest physical displacement from 
the grounding point. - 

Sample No. Voltage [VDC] Resistance [MΩ] - 
1(CONTROL) 0.59 7.867 P 

2 0.57 7.600 P 
3 0.49 6.533 P 
4 0.47 6.267 P 
5 0.43 5.733 P 

Supplementary information: Nil 

4.3.2 TABLE: Potential Induced Degradation Test- Cycle 1 P 
Test Date [MM/DD/YYYY].................................:  11/17/2025 to 11/21/2025 - 
Chamber Temperature [°C] 85±2°C - 
Chamber Rh(%) 85±3% - 
Hours of exposure At 85°C ± 2°C, 85 ± 3% of Rh for 96Hrs - 

Sample# - Result 
2 1500(+ve) P 
3 1500(+ve) P 
4 1500(-ve) P 
5 1500(-ve) P 

Supplementary information: Area of module 2.79[m2]. 

10.2 Final TABLE: Maximum power determination - after Cycle 1 P 
Test Date [MM/DD/YYYY]..........................: 11/22/2025 - 
Module temperature [°C]..........................: 25 - 
Irradiance [W/m2]......................................: 1000 - 

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

[%] 
Limit[%] 

1(CONTROL) 57.22 46.11 14.115 14.102 650.24 80.51 -0.29 -5 
2 57.26 46.07 14.123 14.075 648.44 80.18 -0.55 -5 
3 57.28 46.05 14.118 14.042 646.63 79.96 -0.84 -5 
4 57.24 46.09 14.136 14.035 646.87 79.95 -0.79 -5 
5 57.26 46.08 14.117 14.042 647.06 80.05 -0.77 -5 

Supplementary information: 
Total Degradation Observed: initial to cycle 1 (In Table). 
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Clause Requirement + Test Result-Remark Verdict 

10.15 TABLE: Wet leakage current test – after Cycle 1 P 
Test Date [MM/DD/YYYY].................................: 11/22/2025 - 
Test Voltage applied [V].........................................: 1500 - 
Solution resistivity [Ω cm]......................................: <3500 at 22 ± 3°C 2554 - 
Surface tension [Nm-1]..........................................: <0.03 at 22 ± 3°C - - 
Solution temperature [°C]…...................................: 23.3 - 

Sample# Measured[MΩ] Limit[MΩ] Result 
1(CONTROL) >1000 14.33 P 

2 >1000 14.33 P 
3 >1000 14.33 P 
4 >1000 14.33 P 
5 >1000 14.33 P 

Supplementary information: Area of module 2.79[m2]. 

10.1 TABLE: Visual inspection – after Cycle 1 P 
Test Date [MM/DD/YYYY]………........................: 11/22/2025 - 

Sample # Nature and position of initial findings – comments or attach photos - 
1(CONTROL) No visual defect P 

2 No visual defect P 
3 No visual defect P 
4 No visual defect P 
5 No visual defect P 

Supplementary information: Nil 

4.3.2 TABLE: Potential Induced Degradation Test- Cycle 2 P 
Test Date [MM/DD/YYYY].................................: 11/22/2025 to 11/25/2025 - 
Chamber Temperature [°C] 85±2°C - 
Chamber Rh(%) 85±3% - 
Hours of exposure At 85°C ± 2°C, 85 ± 3% of Rh for 96Hrs - 

Sample# - Result 
2 1500(+ve) P 
3 1500(+ve) P 
4 1500(-ve) P 
5 1500(-ve) P 

Supplementary information: Area of module 2.79 [m2]. 
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Clause Requirement + Test Result-Remark Verdict 

10.2 Final TABLE: Maximum power determination –After Cycle 2 P 
Test Date [MM/DD/YYYY]..........................: 11/26/2025 - 
Module temperature [°C]..........................: 25 - 
Irradiance [W/m2]......................................: 1000 - 

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

[%] 
Limit[%] 

1(CONTROL) 57.23 46.09 14.114 14.088 649.32 80.39 -0.14 -5 
2 57.24 46.04 14.122 14.008 644.93 79.78 -0.54 -5 
3 57.26 46.02 14.115 14.004 644.46 79.74 -0.34 -5 
4 57.25 46.04 14.132 14.001 644.61 79.67 -0.35 -5 
5 57.24 46.02 14.114 14.012 644.83 79.82 -0.34 -5 

Supplementary information: 
Total Degradation Observed: Cycle 1 to Cycle 2 (in Table) 
Initial to Cycle 2:- 1: (-0.43) , 2: (-1.09) , 3: (-1.18), 4: (-1.25) , 5: (-1.11) 

10.15 TABLE: Wet leakage current test – After Cycle 2 P 
Test Date [MM/DD/YYYY].................................: 11/26/2025 - 
Test Voltage applied [V].........................................: 1500 - 
Solution resistivity [Ω cm]......................................: <3500 at 22 ± 3°C 2585 - 
Surface tension [Nm-1]..........................................: <0.03 at 22 ± 3°C - - 
Solution temperature [°C]…...................................: 23.6 - 

Sample# Measured[MΩ] Limit[MΩ] Result 
1(CONTROL) >1000 14.33 P 

2 >1000 14.33 P 
3 >1000 14.33 P 
4 >1000 14.33 P 
5 >1000 14.33 P 

Supplementary information: Area of module 2.79[m2]. 

10.1 TABLE: Visual inspection - After Cycle 2 P 
Test Date [MM/DD/YYYY]………........................: 11/26/2025 - 

Sample # Nature and position of initial findings – comments or attach photos - 
1(CONTROL) No visual defect P 

2 No visual defect P 
3 No visual defect P 
4 No visual defect P 
5 No visual defect P 

Supplementary information: Nil 
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Clause Requirement + Test Result-Remark Verdict 

4.3.2 TABLE: Potential Induced Degradation Test- Cycle 3 P 
Test Date [MM/DD/YYYY].................................: 11/26/2025 to 11/01/2025 - 
Chamber Temperature [°C] 85±2°C - 
Chamber Rh(%) 85±3% - 
Hours of exposure At 85°C ± 2°C, 85 ± 3% of Rh for 96Hrs - 

Sample# - Result 
2 1500(+ve) P 
3 1500(+ve) P 
4 1500(-ve) P 
5 1500(-ve) P 

Supplementary information: Area of module 2.79 [m2]. 

10.2 Final TABLE: Maximum power determination –After Cycle 3 P 
Test Date [MM/DD/YYYY]..........................: 11/01/2025 - 
Module temperature [°C]..........................: 25 - 
Irradiance [W/m2]......................................: 1000 - 

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

[%] 
Limit[%] 

1(CONTROL) 57.26 46.02 14.105 14.092 648.51 80.30 -0.12 -5 
2 57.22 46.01 14.103 14.005 644.37 79.85 -0.09 -5 
3 57.19 45.98 14.108 14.002 643.81 79.79 -0.10 -5 
4 57.17 45.95 14.106 14.008 643.67 79.82 -0.15 -5 
5 57.18 45.94 14.107 14.010 643.62 79.79 -0.19 -5 

Supplementary information: 
Total Degradation Observed: Cycle 2 to Cycle 3 (in Table). 
Initial to Cycle 3:- 1: (-0.26) , 2: (-0.63) , 3: (-0.44), 4: (-0.5) , 5: (-0.53) 

10.15 TABLE: Wet leakage current test – After Cycle 3 P 
Test Date [MM/DD/YYYY].................................:  11/01/2025 - 
Test Voltage applied [V].........................................: 1500 - 
Solution resistivity [Ω cm]......................................: <3500 at 22 ± 3°C 2627 - 
Surface tension [Nm-1]..........................................: <0.03 at 22 ± 3°C - - 
Solution temperature [°C]…...................................: 23.6 - 

Sample# Measured[MΩ] Limit[MΩ] Result 
1(CONTROL) >1000 14.33 P 

2 >1000 14.33 P 
3 >1000 14.33 P 
4 >1000 14.33 P 
5 >1000 14.33 P 

Supplementary information: Area of module 2.79 [m2]. 
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Clause Requirement + Test Result-Remark Verdict 

10.1 TABLE: Visual inspection - After Cycle 3 P 
Test Date [MM/DD/YYYY]………........................: 11/01/2025 - 

Sample # Nature and position of initial findings – comments or attach photos - 
1(CONTROL) No visual defect P 

2 No visual defect P 
3 No visual defect P 
4 No visual defect P 
5 No visual defect P 

Supplementary information: Nil 
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List of Annexes 

Annex 1: Statement of the estimated uncertainty of the test results 
Annex 2: Photographs of EUT 
Annex 3 : BOM

Annex 1: Statement of the estimated uncertainty of the test results 

For Pmp – Measurement uncertainty is ±2.062% 
For Isc – Measurement uncertainty is ±1.583% 
For Voc – Measurement uncertainty is ±1.832% 
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Annex 2: Photographs of EUT 

Rear view 

Front view 
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*AS PER CUSTOMER REQUEST 

--END OF TEST REPORT-- 
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