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• Sydney company 5B have developed a pre-fabricated solar array 

structure designed to strip out many of the deployment costs and risks.

A story about doing something new
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• A lot of people say “Isn’t this risky for my modules?”

• Part of the answer here is “…compared to what?”

• When you do something new, you need to generate 

some confidence in your approach.



• This is a commercially orientated study and I have worked for the 

entities involved 

• This creates a perception of conflict to some.

• It is being presented here because first and foremost it is a nice piece 

of science to share.

• I have a part time Postdoctoral Research Fellowship at UNSW which 

gives me the opportunity to collaborate with companies to identify, 

present and publish scientifically interesting outcomes.  

A story about commercially orientated research
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A story in four parts
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Design

• The experiment was designed to generate useful commercial 

outcomes.

what is the probability of cracking or damaging 

cells in a module during the assembly 

and deployment of a pre-fabricated array

• A couple of points on cracking – the primary damage of concern.

1. The top manufacturers have nearly eliminated cracking in 

the manufacturing process in the last few years.

2. One crack does not destroy your module and you would 

expect a few to arise over the life of your module.

3. The likelihood of cracks causing significant damage in a 5 or 

6 busbar cell is very low.

4. Cracking is inherently a low probability event. To try to find if 

you are causing them, you have to repeatedly apply strain.

• The final experiment design was to deploy the array on site 100 

times and check performance remained consistent.  
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Execution

1. Pre-assemble the array with Tigo

module level optimisers / performance 

monitors

2. Deploy array on site and check max 

power of all modules.

3. Pack up and redeploy the array ten 

times

4. Leave the array to monitor performance

5. Repeat step 3 (100 deployments in 

total)

6. Check performance consistency across 

redeployment

7. Leave array in the field for one year. 

8. Return to warehouse, disassemble and 

measure EL. 

9. Analysed and compared the data

6



Results and Analysis – Power 

• The performance consistency across the redeploys was assessed

• No measureable loss of performance could be detected. 

• Resolution of the test was such that a performance drop of up to 

2.4% would have been detect if it existed (90% likelihood).

• Within the pass criteria for semi testing for transport / vibration 

damage to modules.
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Results and Analysis – Cracks 

• The cracking was assessed on the modules using the BT 

Imaging’s PL/EL modules scanning tool, the LIS-M1.

• Data was compared to EL images from the manufacturing line. 

• This captures damage during 

• Module transport; MAV assembly and transport;100 

redeployments;1 year in the field AND MAV transport and 

disassembly.
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Results and Analysis – Cracks 

• After all of this process, detailed analysis of the image revealed 2 

possible new cracks out of 1728 cells.

• There is a reasonable chance that the “new” crack was already 

there, but it is highlighted anyway

Before After

Existing New
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Results and Analysis – Cracks 

• On some modules it got even more complicated.

• LIS-M1 has improved differentiation of cracks and other defects

• In this batch of modules, 32 of the 1728 cells were cracked at the 

end of the manufacturing line (typical for manufacturing circa 2016)

• Modules manufactured now by the top manufacturers are nearly 

crack-free (<<1% of modules and <0.1% of cells are cracked)

Before After

Existing NewExtended

Probability of a module suffering a new cracked 

cell during a deployment is < 0.05%
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Business Outcomes

• These results were really good. In fact they were so good that we 

were obligued to investigate why in a greater level of detail (that 

story is for another day)

• This data formed the basis of the first module manufacturers 

agreeing to honour the warranty on their modules when they were 

deployed using the 5B approach.

• Where first people go…..others will follow, and 5B now have 6 

manufacturers whose warranty covers 5B installation.

• 5B haven’t had any “No” answers in regards to warranties, but 

each negotiations does take time and they are only executed as 

required by projects.

• This is now my job at 5B
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Next steps

• This has been a great step to get things up and moving

• From a research perspective, 

• There is a lot more work to do to more fully and honestly appraise 

the long term impact of issues like cracking because it continually 

changes as products develop.

• There is opportunity to improve understanding of different mounting 

methods, the common forces a module may experience and the risk 

of damage to that module. This is the case for all EXISTING, new 

and emerging installation methodologies.

• From a business perspective,

• We need to encourage fundamental research and build more 

streamlined business practices on the back of it.
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Thank you
QUESTIONS?

rhett.evans@unsw.edu.au
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