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The Premise

PV modules
The economics of PV is based on modules 

performing reliably for 25+ years.

Weather durability performance data is needed:

• for product development decisions

• to avoid catastrophic failure

• to determine and support warranty

• to provide assurance to financial stakeholders



Typical Claims



The Problem

“Outdoor testing is a must, but it takes much 

too long to be of much use as a decision 

maker.  We clearly can not wait 25 years or 

even a significant fraction of 25 years to 

introduce a new product.  Therefore we must 

develop and utilize accelerated tests to 

qualify these new products.”

Source:



V. Quaschning, TU Berlin, Alterungserscheinungen bei Photovoltaikmodulen, Langzeiterfahrung einer PV-
Testanlage an der TU-Berlin, 14th Symposium on PV Solar Energy, Bad Staffelstein, 10 - 13 March 1999 
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Photon International, September 2009 
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“Remaining Challenges”

Source:

http://www1.eere.energy.gov/solar/pdfs/terao_aa_w
orkshop_2008.pdf



What is Known?

http://www.nrel.gov/pv/performance_reliability/pdfs/osterwald_pip
_review_2008.pdf

http://www.nrel.gov/pv/performance_reliability/pdfs/failure_
references.pdf



IEC Design Qualification Tests

e.g. IEC 61215, IEC 61646



IEC Tests vs. 
Long Term Durability Tests

Atlas 25plus Life Testing

Screening





The Reality of Reliability Testing

“To be accurate, an accelerated model of 

reliability needs to include interactions of stresses 

and their combined effects on lifetime. The 

stresses must include not only temperature, 

humidity and light, but cover the full range of 

thermal cycling, exposure to chemical 

contaminants and any external or internal 

load. Stresses should be applied in a cycling 

manner and all specimens should be exposed to 

all of the appropriate stresses.” “

Bill Murray has held Reliability Engineering positions at 3M where he co-founded the Weathering 

Resource Center, and developed ANSI and ISO accelerated test methodology for electronic data 

storage. He has chaired ASTM subcommittees on Service Life Predictions.



A comprehensive accelerated weathering A comprehensive accelerated weathering 
protocol designed to subject PV modules to protocol designed to subject PV modules to 
the key environmental stresses likely to be the key environmental stresses likely to be 

encountered in long term serviceencountered in long term service

The Solution





Atlas 25 PLUS Durability Test Program



30 days 30 kWh/m2 UV
400 hours
125 hours

7 days / 120 cycles
3 days / 40 cycles

10 weeks peak Arizona     
tracking in May - July
Balance of year tracking rack

}Repeats  
80 days

} 22 days

Atlas 25 PLUS Durability Test Program



Durability Tested



• The Atlas 25 PLUS mark is one important decision 
criterion for investors and wholesalers 

• The Atlas 25 PLUS mark creates trust on the  
consumer side



Questions?

Thank You!


