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• PV modules have been manufactured for nearly 40 years with a very 

similar fundamental Bill Of Materials (BOM).

• This has brought enormous benefits in terms of “learning by doing” and 

it is one of the reasons PV has been able to reach such low and 

competitive prices.

• But this have given rise to an interesting situation –

1. The PV industry still has a very immature approach to product, and 

the product has almost exclusively been geared to lowest cost 

energy production.

2. The PV industry is extremely conservative with regard to the 

materials it will use in a PV module – and for good reason when 

warranties are 25 years or more.
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But it is really important for the industry’s future to 

have robust approaches for introduction and 

validation of new products
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• This study describes a process to validate the durability of a new light-

weight polymer-based PV module developed by Sunman and sold 

under the name of eArche.

• 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.  

• I also work as consultant to Sunman.

• This can create perception of conflict of interest, but it also is an 

opportunity to talk about commercial work in a scientific context.
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Definitions

“Durability”

• This is design specification – will the 

module maintain its performance in 

harsh environmental conditions

“Quality”

• This is manufacturing execution – will all 

the modules be made with a consistent 

performance within a given tolerance

“Reliability”

• This is both – durability and quality
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• The workhorse standard for PV module DURABILITY is IEC 61215.

• IEC 61215 is a rigorous and extensive test developed over many years of work 

to establish confidence in module durability in “General open air climates”

• It has known 

limitations which 

seem to have 

diminished its 

perceived value

• This is a little unfair

• These limitations 

must be addressed in 

any study of durability

Limitations of IEC 61215

1. It assesses DURABILITY, not QUALITY

2. Look at degradation levels in the test instead of 

just pass / fail and benchmark against standard 

technologies.

3. UV testing is insufficient

4. PID testing is not included

5. The test is built around known failure modes in 

an established product. It may be insufficient to 

identify new failure modes in emerging products
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• The product development has gone beyond the IEC 61215 testing in the 

following ways

1. Use of standard c-Si cells with known good durability

2. Use of materials such as composite polymers with known durability in other 

industries

3. Independent extended UV testing

4. Independent PID Testing

5. Extended Damp Heat testing (3000 hours)

6. Field performance monitoring of early installations

7. Bending tests
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IEC 61215

Beyond 61215

Results
• eArche modules have good pass 

levels on all IEC tests.

• The modules perform typically of the 

the standard module population.

• Passed PID test IEC 62804

• No new failure modes shown in 3000 

hours damp heat.

• Passed extended UV testing to 25 

years equivalent exposure without 

significant browning or embrittlement

• Nearly 50MW is already deployed 

and early fielded systems are 

performing as expected

• Bending tests show fle

Benchmarking taken from J. 

Zhu, et. al. 2016, PiP

Sections between cells that allows the module to 
bend before putting load on the cells 
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Next Steps

• This is a great result to date for a new technology product

• From a durability validation perspective, the next challenge is to hunt for 

new failure modes / weak points in the design. This should always be a 

focus for new products –

• Extended IEC test durations

• More severe test regimes (TUV, Atlas, PVEL)

• Sequenced testing (Pacific Solar, Dupont, PVEL, STS)

• Operational trials are planned for modelling the thermal performance for 

modules intimately mounted to a roof. 

• Thermal performance will impact yield but also expected lifetime of 

the product.

• Excellent opportunity for research collaboration
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• There are challenges with developing a new product

• Getting the design right for good durability

• Convincing the marketplace the durability is good.

• Key outcomes to date with building confidence in durability

1. Use of materials with known good durability

2. Good pass for IEC 61215 testing

3. Good results with extended testing

4. Good performance in early installations

• Pathway for ongoing knowledge generation –

• Further extended and sequenced testing

• Thermal performance in the field

Conclusions
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Thank you
QUESTIONS?

rhett.evans@unsw.edu.au
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