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NORTHERN TERRITORY OF AUSTRALIA 
 

STRUCTURAL ENGINEERING CERTIFICATE OF COMPLIANCE 
 

SECA REFERENCE: 18299  
SECA REPORT NO: 18299-5  
REV: 01 (Final Issue) 
Date of Issue: 27 November 2018 
 
 
 

Jinko Solar Australia Holdings CO Pty Ltd 
Attention: Alex Li 
PO Box W47 
Parramatta Westfield NSW 2150 
 

Email: alex.li@jinkosolar.com 
Mob: 0430 890 112 

 

RE: Design Certification of Jinko 60 Cell Solar Panel Module, Model: JKM325M-60H 
with support points 800 mm & 1200 mm apart using the Clenergy PV-EZ Rack Solar 
Mounting System 

 

Documents Attached: 

• Appendix A: Test Results & Test Photographs 

 

Dear Sir, 

 

This Certificate of Compliance verifies that the Jinko 60 Cell Solar Panel Module, Model: 

JKM325M-60H can resist vertical loads with the corresponding support points as listed in 

Table 1. Refer to applicable data sheet for this type of solar panel model with different power 

outputs. 

 

Structural Engineering Consultants Australia (SECA) Pty Ltd were engaged by Alex Li of 
Jinko Solar Australia Holdings CO Pty Ltd, to carry out and witness two individual 
mechanical load tests (simulated static, wind load strength test) for the above-mentioned 
solar panel module(s) and configuration(s). The test procedure followed was similar to the 
method outlined in AS4040.2:1992, Static Strength Test Regime. 
 
The solar panel module(s) were mounted frontside up and were free to deflect, this was to 
imitate a real-world situation. The electrical continuity or the cells themselves were not 
monitored during each of the tests. 
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A constant test pressure was applied by an airbag which was located at the back or 

underside of the solar panel module. 

 

A calibrated digital manometer was used to measure and track the design test pressures, 

while a calibrated digital deflection meter was used to measure and record the centre 

(vertical) deflection of the solar panel at 1kPa intervals.  

 

A target test pressure of 12kPa (maximum) was adopted for aforementioned tests. The 

pressure to the airbag was slowly increased by inflating it via a compressor fitted to the 

airbag’s inlet until either, failure of the panel occurred; failure to the overall system occurred; 

and or if the target test pressure was reached and held for 1 minute. 

 

The tests were observed by Nicholas Kastellorizios of behalf of SECA Pty Ltd, on the 15th 

October 2018, testing location: Darwin Northern Territory.  

 

A total of two solar panel modules were tested, i.e. 1 supported at 800mm centres and 1 

supported at 1200mm centres, each test was carried out once for each situation.  

 

Table 1 below outlines the Recommended Ultimate Design Strength for the Jinko 60 Cell 

Solar Panel Module, Model: JKM325M-60H. Note that all observations and behaviours of the 

solar panel modules were documented while being tested. Note the findings outlined in this 

report are based on a visual assessment of the panels, looking for visually obvious signs of 

structural failures and or elastic or permanent defections. 

 

Test No.1- Model: JKM325M-60H, Serial Number: C5892018071110248050017 

The panel was mounted to the test rig with support points at 800mm centres apart on each 

side with a cantilever/ overhang of approximately 442mm at each end (measured from 

centre of supports).  

 

The solar panel was observed to be able to support an equivalent design test pressure of 

7.5kPa with a centre vertical deflection of 53mm. While in an attempt to increase the design 

test pressure, the system failed at approximately 8kPa with an approximate vertical 

deflection of 56.8mm. These results were recorded just before the mid/ end clamps 

attaching the panel to the rails gave way causing the panel to pop out.  

 

It was observed that due to the excessive deflection and curvature of the aluminium frame/ 

solar panel module at the above-mentioned test pressure, the panel frame buckled and 

slipped out of the clamps causing it to pop out of it supports. Also, as expected, the 

cantilever ends of the panel deflected greater than the same model solar panel tested with 

supports at 1200mm centres. 

 

The solar panel module did not appear to shatter or crack and there were visually obvious 

signs of structural fatigue and buckling to each ends of the frame.   
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Test No.2- Model: JKM325M-60H, Serial Number: C5892018071110248050013 

The panel was mounted to the test rig with support points at 1200mm centres apart on each 

side with a cantilever/ overhang of approximately 242mm at each end (measured from 

centre of supports).  

 

The solar panel was observed to be able to support an equivalent design test pressure of 

9.5kPa with a centre vertical deflection of 46.7mm. While in an attempt to increase the 

design test pressure, the solar panel shattered at approximately 10kPa with an approximate 

vertical deflection of 49.15mm. These results were recorded just as the solar panel module 

front glass & polycarbonate backing cracked, causing the shattering of the panel. 

 

The cause of this failure is likely due to the structural integrity of the panel. There were major 

visually obvious signs of buckling and permanent deflection to the aluminium frame and 

folding inwards of the bottom flanges. 

 

Note that unlike the previous test were the panel was supported at 800mm, the aluminium 

frame deformed uniformly and it appeared that the fixing clamps stayed in place.  

 

It also appeared that the solar panel module(s) performed better with support points at 

1200mm centres when compared with the data & observations from the same model solar 

panel being tested with support points at 800mm centres. 

 

Please refer to Appendix A for Test Results & Test Photographs. 

 

Table 1: Recommended Ultimate Design Strength, Limit Design Capacity 

Test Panel Manufacturer, Model 
& Size (mm) 

 

Support 
Points  
(mm) 

Maximum 
Applied 

Load 
(kPa) 

Material 
Variability 

Factor 
AS/NZS 
1170.0 

Table B1 
– kt 

Recommended 
Ultimate 
Design 

Strength 
 

Limit State 
Design 

Capacity 
(kPa) 

 

No.1 Jinko 60 Cell JKM325M-60H 
(1684x1002x35), Serial No: 
C5892018071110248050013 

800 7.5 1.46 5.14 

No.2 Jinko 60 Cell JKM325M-60H 
(1684x1002x35), Serial No: 
C5892018071110248050017 

1200 9.5 1.46 6.51 
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The applied factor for variability (for 1 test unit) in accordance with AS/NZS 1170.0 Table B1 

when determining the allowable design capacity is 1.46.  

 

The table above outlines the Recommended Ultimate Design Strength, Limit Design 

Capacity & the applied Material Variability Factor for the tested solar modules, in accordance 

with AS/NZS 1170.0 Table B1. Where no reliable data for the co-efficient of variation of 

structural characteristics (Vsc) are available, a value of 10.0% maybe adopted for roof 

assembly cyclic testing, as recommended in Clause 6.1 of the Draft Guide to LHL Cyclic 

Testing (Version 1), dated 9 April 2009 and issued by the Cyclone Testing Station. 

 

The Recommended Ultimate Design Strength, Limit Design Capacity of the Jinko 60 Cell, 

Model: JKM325M-60H solar panel module with the above-mentioned corresponding support 

centres is summarized in Table1.  

In summary, the capacity of the overall system with supports at 800mm centres is likely to 

not be limited by the solar module, but likely by the connection of the rail fixing to the 

immediate support structure and or the end/ mid clamps used to secure the panels down to 

the rail. Note that these Limit Design Capacities are only applicable for the solar module/ 

model tested. 

We hereby certify that the Jinko 60 Cell, Model: JKM325M-60H Solar Panel Module with 

support points at both 800mm and 1200mm centres, with an equal cantilever at each end, 

can resist the vertical design loads as listed in Table 1 above. 

 

Please note: The panel fixing clamps, the support rail or either or their associated 

fixings may limit the structural design intent of the total system. 

 

This certificate of compliance has been prepared on behalf of and for the exclusive use of 
Jinko Solar Australia Holdings CO Pty Ltd and forms part of the A.I.P certificate of 
compliance.  
 
This certificate is no longer valid if the any of the applicable Mechanical Properties used in 
the manufacture of these solar panel modules or if the manufacturing processes or 
techniques of these solar panel modules is changed or altered in any way. It is the 
responsibility of the Manufacture to confirm if any of these parameters are altered in any 
way. 
 

Company Name if certification issued on behalf of a corporation 

Structural Engineering Consultants Australia Pty Ltd 
Company NT Registration Number 

169894ES 
I certify that reasonable care has been taken to ensure that the structural engineering aspects of the works as described above have 
been designed in accordance with the requirements of the Building Code of Australia and the Northern Territory Building Regulations 
Name 

Nicholas Kastellorizios 
Nominee for Structural Engineering 
Consultants Australia Pty Ltd 

 

Nominee/Individual 
NT Registration Number 

196514ES 

Signature Date 

 
27 Nov 2018 
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Appendix A: Test Results & Testing Photographs 

 
Test Pressure/  
Load Applied 

(kPa) 

Test No.1, 800mm C/C 
Supports: 

 
Recorded Deflection 

(mm) 

Test No.2, 1200mm C/C 
Supports: 

 
Recorded Deflection 

(mm) 

1 9.7 8.8 

2 18.8 17 

3 26.8 22 

4 34.2 25.7 

5 41 28.3 

6 46.9 32.3 

7 52.6 36.2 

7.5 53 No reading taken 

8 56.8-Noted Failure 40.35 

9 NA 44.7 

9.5 NA 46.7 

10 NA 49.15- Noted Failure 

11 NA NA 

12 NA NA 
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Model/ Serial Number                                            Test Rig Set Up                                                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                            End Clamp Popping Loose 
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Model/ Serial Number                                        Test Rig Set Up 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                             Structural Failure of Frame 
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                                        Buckling of Frame 
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