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General Disclaimer 
 
UL Company did not select the sample(s), determine whether the sample(s) was representative of production 
samples, witness the production of the test sample(s), nor were we provided with information relative to the 
formulation or identification of component materials used in the test sample(s).  The test results apply only to the 
actual samples tested. 
 
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 Company 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. 
 
UL Company its employees, and its agents shall not be responsible to anyone for the use or nonuse of the 
information contained in this Report, and shall not incur any obligation or liability for damages, including 
consequential damages, arising out of or in connection with the use of, or inability to use, the information 
contained in this Report. 
 
UL Company has not established a factory Follow-Up Service Program to determine the conformance of 
subsequently produced products, nor has any provision been made to apply any registered mark of UL to such 
product(s). 
UL Company’s services are provided independently of UL’s Conformity Assessment services such as 
preliminary product investigations, product certification, or field evaluation services.  UL Company does not 
provide specific product design solutions, including prescriptive revisions to existing or prospective product 
designs.   
 
UL Company does not guarantee, warranty or provide an assurance (express or implied) that a positive test 
result, compliance report, or issuance of a UL certification mark will result from the testing performed or the 
information contained in this Report. 
 
"UL Company” means a UL Contracting Party or an entity controlled by, controlling, or under common control 
with a UL Contracting Party.  "Control" means the possession, directly or indirectly, of the power to direct or 
cause the direction of the management and policies of an entity, whether through ownership of more than 50% 
of the interests in such entity, by contract, or otherwise.  The UL Company identified or referred to in a quotation 
or project confirmation or service agreement shall be referred to as “UL Contracting Party”.. 
 
This report for enterprise internally research use only, do not applicable to use as the society proven purpose. 
 
This report shall not be reproduced except in full, without the written approval of UL company. 
 
If you have any objection to this report, please raise it within 15 days from the date of receipt of the report. If 
there is no objection more than 15 days after the acceptance of the report, the report shall be deemed to have 
been fully accepted. 
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Abbreviations used in the report: 
 

Pmax  – Maximum power 

Vmp – Maximum power voltage 

Imp  – Maximum power current 

Isc  – Short circuit current 

Voc  – Open circuit voltage 

FF  – Fill factor 

STC  – Standard Test Conditions [25°C, 1000W/m²] 

N/A       – not apply to the object 

 
Appendixes of this report: 
 

No. Appendix Name 

1 Appendix1 – Product pictures 

2 Appendix2 – Product nameplate label 

3 Appendix3 – State of uncertainty 

4 Appendix4 – Bill of material of the test sample 

5 Appendix5 – Test equipment information 
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1. Test Sample Description 
 
 
1.1. Sampling Procedure 
 
All the sample were selected and provided by client, UL LLC did not select the sample[s], determine whether the 
sample[s] was representative of production samples, witness the production of the test sample[s], nor were we 
provided with information relative to the formulation or identification of component materials used in the test 
sample[s]. 
 
 
1.2. Sample General Information 
 

Manufacturer:  TANGSHAN HAITAI NEW ENERGY TECHNOLOGY CO LTD 

Electrical Ratings: 

Module 
Model 

Voc 
[V DC] 
/Toleran
ce 

Isc 
[A DC] 
/Toleran
ce 

Pmax 
[W]/Tole
rance 

Vmp 
[V DC] 

Imp [A 
DC] 

Maximu
m 
system 
voltage 
[V DC] 

Maximum 
Over-
Current 
Protection 
Rating [A 
DC] 

Dimension [mm] 

HTM545DM
H5-72(1500) 

49.68/±
3% 

13.71/±
4% 

545 41.18 13.24 1500 30 2285*1134*35 

 
 
1.3. Sample Identification 
 

Sample No. 
Date Received 
[YYYY-MM-DD] 

Product Identification Type/Model 

220705002 2022-07-26  HTM545DMH5-72(1500) 
See the others sample information in appendix 1 and 2. 
 
  

30
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2. Testing 
 
Test program: 
 

Test 
No. 

Test Item Standard references, clause 

1 Visual inspection UL 61730-2, Edition 1, Issue Date 12/04/2017, Clause 10.2 

2 Maximum power determination UL 61730-2, Edition 1, Issue Date 12/04/2017, Clause 10.4 

3 Electroluminescence test IEC TS 60904-13, Edition 1, Issue date 2018-08, Clause 5.3 

4 Insulation test UL 61730-2, Edition 1, Issue date 12/04/2017, Clause 10.13 

5 Wet leakage current test UL 61730-2, Edition 1, Issue date 12/04/2017, Clause 10.14 

6 
Continuity test of equipotential 
bonding test 

UL 61730-2, Edition 1, Issue date 12/04/2017, Clause 10.11 

7 Static mechanical load test UL 61730-2, Edition 1, Issue date 12/04/2017, Clause 10.23 

8 
Visual inspection after Static 
mechanical load test 

UL 61730-2, Edition 1, Issue Date 12/04/2017, Clause 10.2 

9 
Maximum power determination after 
Static mechanical load test 

UL 61730-2, Edition 1, Issue Date 12/04/2017, Clause 10.4 

10 
Electroluminescence test after Static 
mechanical load test 

IEC TS 60904-13, Edition 1, Issue date 2018-08, Clause 5.3 

11 
Insulation test after Static 
mechanical load test 

UL 61730-2, Edition 1, Issue date 12/04/2017, Clause 10.13 

12 
Wet leakage current test after Static 
mechanical load test 

UL 61730-2, Edition 1, Issue date 12/04/2017, Clause 10.14 

13 
Continuity test of equipotential 
bonding test after Static mechanical 
load test 

UL 61730-2, Edition 1, Issue date 12/04/2017, Clause 10.11 

 
…  
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Overview of test items for test sample: 
 
The table below is provided to establish correlation of sample numbers to test numbers. 
 

Sample No. Test No. 

220705002 1~13 
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2.1 Visual Inspection (initial) 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue Date 12/04/2017, Clause 10.2. 
 

Humidity [%RH] 57 Ambient [°C] 25.6 

Tested by  Test Date [YYYY-MM-DD] 2022-08-29 
 

Table 1: Visual inspection [initial] 

Sample No. Nature and position of findings – comments or attach photos 
Critical 

[Yes/No] 

220705002 No finding No 

Supplementary information: N/A 

 
Results 
 
The sample[s] [did] [did not] show any critical visual defect. 
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2.2 Maximum Power Determination (initial) 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue Date 12/04/2017, Clause 10.4. 
 

Humidity [%RH] 56 Ambient [°C] 24.0 

Tested by  Test Date [YYYY-MM-DD] 2022-08-29 
 
 

Table 2: Maximum power determination [initial] 

Light source [X] Simulator  [ ] Natural sunlight  

Sample No. Side Voc [V] Isc [A] Pmax [W] Vmp [V] Imp [A] FF [%] 
Tmod 
[°C] 

Irradian
ce 

[W/m²] 

220705002 
Front       24.8 1000 

Rear       24.6 1000 

Supplementary information:  N/A 

 
 
Results 
 
The IV curve [did] [did not] show any kink or other unusual characteristic. 
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2.3 Electroluminescence test (initial) 
 
Test procedure: reference to IEC TS 60904-13, Edition 1.0, Issue date 2018-08, Clause 5.3. 
 

Humidity [%RH] 56 Ambient [°C] 24.2 

Tested by  Test Date [YYYY-MM-DD] 2022-08-29 
 
Table 3: Electroluminescence test [Initial] 

Sample No. Nature and position of findings – comments or attach photos 

220705002 
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2.4 Insulation test (initial) 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue date 12/04/2017, Clause 10.13. 
 

Humidity [%RH] 57 Ambient [°C] 25.5 

Tested by  Test Date [YYYY-MM-DD] 2022-08-29 
 

Table 4: Insulation test [initial] 
Sample No. Test voltage 

applied [V DC] 
1500 

Test voltage 
applied [V DC] 

8000 

Module area 
[m²] 

Measured 
resistance [MΩ] 

Required 
resistance 

[MΩ] 

Dielectric breakdown 

Yes [description]/No 

220705002 2.59 41600 15.44 No 
Supplementary information: N/A 

 
Results 
 
For modules with an area greater than 0.1 m²:  
 
The measured insulation resistance [was] [was not] less than 15.44 megohms. 
 
There [was] [was no] indication of dielectric breakdown during the test. 
 
There [was] [was no] indication of surface tracking during the test. 
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2.5 Wet leakage current test (initial) 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue date 12/04/2017, Clause 10.14. 
 

Humidity [%RH] 57 Ambient [°C] 25.5 

Tested by  Test Date [YYYY-MM-DD] 2022-08-29 
 

Table 5: Wet leakage current test [initial] 
Solution temperature [°C] 22.7 Solution resistivity [Ω/cm] 2376 

Test Voltage applied [V, DC] 1500 

Sample No. Measured resistance [MΩ] Module area [m²] Required resistance [MΩ] 
220705002 27500 2.59 15.44 

Supplementary information: N/A 

 
Results 
 
For modules with an area greater than 0.1 m²:  
 
The measured insulation resistance [was] [was not] less than 15.44 megohms. 
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2.6 Continuity test of equipotential bonding (initial) 
 
Test procedure: reference to standard UL 61730-2, Edition 1.0, Issue date 12/04/2017, Clause 10.11. 
 

Humidity [%RH] 57 Ambient [°C] 25.5 

Tested by  Test Date [YYYY-MM-DD] 2022-08-29 
 
Table 6: Continuity test of equipotential bonding [Initial] 

Maximum over-current protection rating [A DC] 30 

Current applied [A DC] 75 

Location of designated grounding point and accessible point on conductive components of the PV module 

 
G1, G2: Designated point for equipotential bonding 
F1, F2: Conductive point of the PV module 
Sample No. Test point Voltage dropped [V DC] Resistance [Ω] 

220705002 

G1 to G2   

G1 to F2   

G2 to F1   

Supplementary information:  
The resistance was calculated from the applied current and the resulting voltage drop measured at the 
connection points of the PV module [e. g. frame]. 

 
Results 
The resistance between the selected exposed conductive component and other conductive components of the 
PV module [was] [was not] less than 0.1 Ω. 
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2.7 Static mechanical load test 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue date 12/04/2017, Clause 10.23. 
 
Humidity [%RH] 53 Ambient [°C] 26.1 
Tested by  Test Date [YYYY-MM-DD] 2022-08-30 

 
Table 7: Static mechanical load test 
Sample No. 220705002 
Design load (front 
side/ back side) 

2400/1600 Safety factors 1.5 

Mounting method Clamp  

 

Load applied to front side back side 
Mechanical load [Pa] 3600 2400 
First cycle time 
(start/end) 

9:41/10:41 10:55/11:55 

Intermittent open-
circuit (yes/no) 

no no 

Second cycle time 
(start/end) 

13:13/14:13 14:32/15:32 

Intermittent open-
circuit (yes/no) 

no no 

Third cycle time  
(start/end) 

15:50/16:50 17:08/18:08 

Intermittent open-
circuit (yes/no) 

no no 

Supplementary information: N/A 
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2.8 Visual inspection after static mechanical load test 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue Date 12/04/2017, Clause 10.2. 
 

Humidity [%RH] 55 Ambient [°C] 25.6 

Tested by  Test Date [YYYY-MM-DD] 2022-08-31 
 
Table 8: Visual inspection after static mechanical load test 

Sample No. Nature and position of initial findings – comments or attach photos 
Critical 

[Yes or No] 

220705002 No finding No 

Supplementary information: N/A 

 
Results 
 
The samples [did] [did not] show any critical visual defect. 
 
  



Report No: 4790352786  

Report Date: 2022-09-30  

Page 16 of 27 
Document Number Form-ULID-002490  Issue # 2.0 
Commercial Inspection and Testing Services (CITS) 

 

2.9 Maximum power determination after static mechanical load test 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue Date 12/04/2017, Clause 10.4. 
 

Humidity [%RH] 55 Ambient [°C] 24.8 

Tested by  Test Date [YYYY-MM-DD] 2022-08-31 
 

Table 9: Maximum power determination after static mechanical load test 

Light source [X] Simulator  [ ] Natural sunlight  

Sample No. Side Voc [V] Isc [A] Pmax [W] Vmp [V] Imp [A] FF [%] 
Tmod 
[°C] 

Irradian
ce 

[W/m²] 

220705002 
Front       24.8 1000 

Rear       24.6 1000 

Supplementary information:  N/A 

 
 
Results   
 
The IV curve [did] [did not] show any kink or other unusual characteristic. 
 

Degradation [%] compared to Mechanical load test 
Sample No. Voc Isc Pmax Vmp Imp 

220705002      
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2.10 Electroluminescence test after static mechanical load test 
 
Test procedure: reference to IEC TS 60904-13, Edition 1.0, Issue date 2018-08, Clause 5.3. 
 

Humidity [%RH] 55 Ambient [°C] 24.8 

Tested by  Test Date [YYYY-MM-DD] 2022-08-31 
 
Table 10: Electroluminescence test [Initial] 

Sample No. Nature and position of findings – comments or attach photos 

220705002 
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2.11 Continuity test of equipotential bonding after static mechanical load test 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue Date 12/04/2017, Clause 10.11. 
 

Humidity [%RH] 55 Ambient [°C] 25.8 

Tested by  Test Date [YYYY-MM-DD] 2022-08-31 
 
Table 11. Continuity test of equipotential bonding after static mechanical load test 

Maximum over-current protection rating [A DC] 30 

Current applied [A DC] 75 

Location of designated grounding point and accessible point on conductive components of the PV module 

 
G1, G2: Designated point for equipotential bonding 
F1, F2: Conductive point of the PV module 
Sample No. Test point Voltage dropped [V DC] Resistance [Ω] 

220705002 

G1 to G2   

G1 to F2   

G2 to F1   

 
Results 
The resistance between the selected exposed conductive component and other conductive components of the 
PV module [was] [was not] less than 0.1 Ω. 
 
  



Report No: 4790352786  

Report Date: 2022-09-30  

Page 19 of 27 
Document Number Form-ULID-002490  Issue # 2.0 
Commercial Inspection and Testing Services (CITS) 

 

2.12 Insulation test after static mechanical load test 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue Date 12/04/2017, Clause 10.13. 
 

Humidity [%RH] 55 Ambient [°C] 25.8 

Tested by  Test Date [YYYY-MM-DD] 2022-08-31 
 

Table 12: Insulation test after static mechanical load test 

Test voltage applied [V DC] 1500 Test voltage applied [V DC] 8000 

Sample No. 
Measured 

resistance [MΩ] Module area [m²] 
Required 

resistance [MΩ] 
Dielectric breakdown 

Yes [description]/No 
220705002 41800 2.59 15.44 No 

Supplementary information: N/A 
 
Results 
 
For modules with an area greater than 0.1 m²:  
 
There [was] [was no] indication of dielectric breakdown during the test. 
 
There [was] [was no] indication of surface tracking during the test. 
 
The measured insulation resistance [was] [was not] less than 15.44 megohms. 
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2.13 Wet leakage current test after static mechanical load test 
 
Test procedure: reference to UL 61730-2, Edition 1.0, Issue Date 12/04/2017, Clause 10.14. 
 

Humidity [%RH] 55 Ambient [°C] 25.8 

Tested by  Test Date [YYYY-MM-DD] 2022-08-31 
 
Table 13: Wet leakage current test after static mechanical load test  

Solution temperature [°C] 22.5 Solution resistivity [Ω/cm] 2343 

Test Voltage applied [V, dc] 1500 

Sample No. Measured resistance [MΩ] Module area [m²] Required resistance [MΩ] 
220705002 25600 2.59 15.44 

Supplementary information: N/A 

 
Results 
 
For modules with an area greater than 0.1 m²: 
 
The measured insulation resistance [was] [was not] less than 15.44 megohms.  
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 Appendix1 – Product pictures  
 

 
 
 

                                        Front View                                                                      Back View 
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Junction box 

    
 

 
 
 
                            

Connectors 
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Appendix2 – Product nameplate label 
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Appendix3 - State of uncertainty  
 
Expanded measurement uncertainty statement for Maximum power measurement: 
 

Isc Voc Imp Vmp Pmp 
2.7% 1.5% 2.3% 1.4% 2.5% 

 
k = 2. 
 
The expanded measurement uncertainty resulting from the standard measurement uncertainty multiplied with a 
factor k=2 is specified, denoting the deviations of the measurement value within a probability of 95%. 
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Appendix4 - Bill of material of the test sample  
 
Not provided by Client. 
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Appendix5 - Test equipment information 
 

Inst. ID No. Instrument Type 
Test Number, Test Title or 

Conditioning 

Last Cal. 
Date 

[YYYY-MM-
DD] 

Next Cal. 
Date 

[YYYY-MM-
DD] 

  、 、 、 、 、 、 、

  、

  、

  、

  、 、 、 、

 、

 、

  、

、

  、 、 、 、 、

  、
  

  、
 
Remark: during testing and measurements no equipment out of calibration. 
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   END OF REPORT 
 
 
 
 
  


