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Test item description ....................... : Photovoltaic (PV) Module(s) 

Trade Mark ......................................... : 

 

Manufacturer ..................................... : TSHM450-144HW 

Model/Type reference ....................... : Zhejiang Beyondsun Green Energy Technology Co., Ltd. 

Ratings ............................................... : See page 6 

 

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s): 

☒ Testing Laboratory: 
TAIER LABS (JIAXING) CO., LTD 

 

Testing location/ address ................................ : Building 7, 3556 Linggongtang Road, Nanhu, District, 
Jiaxing, Zhejiang 

Tested by (name, function, signature) ............ : Guangyuan Chen 
Testing Engineer 

(Authorization of test report)  

Approved by (name, function, signature) ....... : Chengying Shi  
Technical certification officer  

 

☐ Testing procedure: CTF Stage 1:  

Testing location/ address ................................ :  

Tested by (name, function, signature) ............ :   

Approved by (name, function, signature) ....... :   

 

☐ Testing procedure: CTF Stage 2:  

Testing location/ address ................................ :  

Tested by (name + signature) ........................ :   

Witnessed by (name, function, signature) ...... :   

Approved by (name, function, signature) ....... :   

 

☐ Testing procedure: CTF Stage 3:  

☐ Testing procedure: CTF Stage 4:  

Testing location/ address ................................ :  

Tested by (name, function, signature) ............ :   

Witnessed by (name, function, signature) ...... :   

Approved by (name, function, signature) ....... :   

Supervised by (name, function, signature) ..... :   
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List of Attachments (including a total number of pages in each attachment): 

 attachment number / number of pages 

Installation manual N/A 

Drawings mechanical N/A 

Circuit diagram N/A 

Photographs N/A 

Component datasheets / certificates N/A 

Others:   

Product Description Sheet (Manufacturers and type references) N/A 

List of test equipment used N/A 

Test table for verifying other stabilization procedure  N/A 

 

Summary of testing: 

Tests performed (name of test and test clause): 

 
IEC 62716:2013, Ammonia Corrosion Test on: 
 

☒ Crystalline silicon PV module 

 ☒ Full-sized module for testing 

 ☐ Smaller representative sample module for testing 

 

☐ Thin-film PV module 

 ☐ Full-sized module for testing 

 ☐Smaller representative sample module for testing 

 

The modules TSHM450-144HW are tested as representative for all modules 
certified in VDE license 40050436, using the same BOM. All tests have been 
performed by TÜV Rheinland in report number 60442241 001 which has been 
issued on 2021-05-28. See attachment 1 for details. 

Testing location: 

See page 2. 

 

Summary of compliance with National Differences (List of countries addressed): 

 

N/A 
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Copy of marking plate: 

The artwork below may be only a draft. The use of certification marks on a product must be 
authorized by the respective NCBs that own these marks. 

(Note: The marking plate represents all models covered by this report except for difference in electrical ratings 
and model designation. See “General product information” for electrical ratings for all models. As there will be 
other lower wattages to be covered under same report which follows same back label format.) 
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Test item particulars ..................................................... :  

Accessories and detachable parts included in the 
evaluation ...................................................................... : 

-- 

Mounting system used ................................................. : -- 

Other options included ................................................. : -- 

Possible test case verdicts:  

- test case does not apply to the test object ................ : N/A 

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

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

Abbreviations which may be used in the report:  

Pmax  – Maximum power HF – Humidity Freeze  

Vmp – Maximum power voltage DH – Damp Heat 

Imp  – Maximum power current TC  – Thermal Cycling  

Isc  – Short circuit current α – Current temperature coefficient  

Voc  – Open circuit voltage β – Voltage temperature coefficient  

FF  – Fill factor δ – power temperature coefficient 

STC  – Standard Test Conditions (25°C, 
1 000 W/m²) 

NMOT – Nominal Module Operating Temperature 
(20°C, 800 W/m²) 

MQT – Module Quality Tests VFMrated – Rated diode(s) forward voltage 

VFM – Measured diode(s) forward voltage NP – Nameplate 

m1  – the measurement uncertainty in % of laboratory 
for Pmax 

m2  – the measurement uncertainty in % of 
laboratory for Voc 

m3  – the measurement uncertainty in % of laboratory 
for Isc 

t1 – the manufacturer’s rated lower production 
tolerance in % for Pmax 

t2 – the manufacturer’s rated upper production 
tolerance in % for Voc 

t3– the manufacturer’s rated upper production 
tolerance in % for Isc 

r – Pmax measurement reproducibility  

Testing Dates (YYYY-MM-DD)  

Date of first test item received ...................................... : 2021-01-20 

Dates of tests (beginning/end) ..................................... : 2021-02-22 / 2021-03-22 
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GENERAL REMARKS: 

"(See Enclosure #)" refers to additional information appended to the report. 
"(See appended table)" refers to a table appended to the report. 

This TRF has been created in cooperation with CTL ETF-9 and German National Committee (DKE). 

The originator’s responsibility of this TRF in IECEE CB Scheme has been assigned to TÜV SÜD 
Product Service GmbH. 

 

Throughout this report a ☐ comma / ☒ point is used as the decimal separator. 

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02: 

The application for obtaining a CB Test Certificate 
includes more than one factory location and a 
declaration from the Manufacturer stating that the 
sample(s) submitted for evaluation is (are) 
representative of the products from each factory has 
been provided................................................................ : 

☐ Yes 

☒ Not applicable 

 
When differences exist; they shall be identified in the General product information section. 

Name and address of factory (factories) .................... : All listed in VDE license 40050436. 

 

PRODUCT ELECTRICAL RATINGS: 

Module type TSHM450-144HW   

Voc [V] /Tolerance 50.43+/-4%   

Vmp [V] 42.06   

Imax [Adc] 10.70   

Isc [Adc] /Tolerance 11.43+/-4%   

Pmp [W] /Tolerance 450+/-3%   

Maximum system 
voltage [V] 

1500 
  

Maximum Over-Current 
Protection Rating [A] 

25 
  

Note: 

MODULE GROUP ASSIGNMENT: 

Sample # Sample Group ID Type/model Sample S/N Remark 

M1 A TSHM450-144HW 82061718100013  

M2 B1 TSHM450-144HW 82061718100043  

M3 B2 TSHM450-144HW 82061718100048  

Supplementary information 
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10 TEST PROCEDURES 
Note: Deviations from test sequence are possible but must be documented. 

 

 Crystalline silicon PV modules   Thin-film PV modules  

 3 Modules   3 Modules  

        

 Preconditioning      

        

 MST 01 
Visual inspection 

  MST 01 
Visual inspection 

 

        

 
10.2 

Maximum Power determination 
  

10.2 
Maximum Power determination 

 

        

 MST 16 
Insulation test 

  MST 16 
Insulation test 

 

        

 10.15 
Wet leakage current test 

  10.15 
Wet leakage current test 

 

        

 A MST 13 
Ground continuity test 

 A MST 13 
Ground continuity test 

 

     

  B1 B2   B1 B2  

  Ammonia Corrosion Test   Ammonia Corrosion Test  

         

  MST 01 
Visual inspection 

  MST 01 
Visual inspection 

 

    

        

 
10.2 

Maximum Power determination 
  

10.2 
Maximum Power determination 

 

        

 MST 16 
Insulation test 

  MST 16 
Insulation test 

 

        

 10.15 
Wet leakage current test 

  10.15 
Wet leakage current test 

 

        

 MST 13 
Ground continuity test 

  MST 13 
Ground continuity test 

 

        

 
MQT 18.2 

Bypass diode functionality test 
(according to IEC 61215-2) 

  
MQT 18.2 

Bypass diode functionality test 
(according to IEC 61215-2) 

 

       

 
Test 10.2, 10.15 and MQT 18.2 
are taken from IEC 61215. 

  
MQT 19.1 

Light soaking 
 

 
Test MST 01, MST 13, MST 16 
are taken from IEC 61730-2   

  
 

MQT 0.6 Performance at STC 

    
Test 10.1, 10.2, 10.6, 10.15, 
10.19 are taken from  
IEC 61646. 

 

    
Test MST 1, MST 13, MST 16 is 
taken from    IEC 61730-2 
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IEC 62716:2013 

Clause Requirement + Test Result - Remark Verdict 

    

4 MARKING  P 

 Name, monogram or symbol of manufacturer  : 

 

P 

 Type or model number .....................................  : TSHM450-144HW P 

 Serial number ...................................................  : 8xxxxxxxxxxxxxx P 

 Polarity of terminals or leads ...........................  : +/- sign on connector P 

 Maximum system voltage ................................  : 1500 V P 

 The date and place of manufacture .................  : Traceable by serial number P 

    

 Initial examination All modules P 

10 Preconditioning ................................................: 5 Wh/m2 P 

10.1 Visual inspection ..............................................: See attached TÜV Reports P 

10.2 Maximum power determination See attached TÜV Reports P 

10.3 Insulation test ...................................................: See attached TÜV Reports P 

10.15 Wet leakage current test / Wet insulation test .: See attached TÜV Reports P 

MST13 Ground continuity test ......................................: See attached TÜV Reports P 

    

Group A Control Module Sample Group ID A P 

    

Group B 2 Modules Sample Group ID B P 

 Ammonia Corrosion Test ...................................... : See attached TÜV Reports P 

    

 Final measurement All modules P 

10.1 Visual inspection ............................................... : See attached TÜV Reports P 

10.2 
Maximum power determination /  
Electrical performance measurement ............... : 

See attached TÜV Reports 
P 

10.3 Insulation test .................................................... : See attached TÜV Reports P 

10.15 Wet leakage current test ................................... : See attached TÜV Reports P 

MST13 Ground continuity test ....................................... : See attached TÜV Reports P 

Diode Bypass diode functionality test ......................... : See attached TÜV Reports P 

10.19 Light soaking ..................................................... :  N/A 

10.6 Performance at STC ......................................... :  N/A 
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Attachment 1: 
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--- END OF REPORT --- 


