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IEC design type qualification tests

IEC 61215 environmental tests IEC 61646 environmental tests are similar



Perspectives on HALT testing

• “HALT does not attempt to simulate the field environment-
only seeks to find design and process flaws by any means 
possible.

• Intent is to determine failure modes, NOT demonstrate 
that a product meets specified requirements.

• Not meant to determine reliability but to improve it.

• Test environments are not directly related to real life and 
may be controversial.

• Time-dependent failure modes may not be revealed.

• Difficult to do on complex structures because of complex 
loading – FMVT” (failure mode verification testing

- Gregg Hobbs, recognized originator of HALT & HASS testing



Weathering test tools

http://images.google.com/imgres?imgurl=http://www.news.iastate.edu/images/2009/jul/RDlogo_100s_4C.jpg&imgrefurl=http://www.news.iastate.edu/archives/2009/jul/&usg=__-hR8VPFxaAeIDIPaYBcLL2HbgJA=&h=382&w=343&sz=74&hl=en&start=19&itbs=1&tbnid=XRiaCucYS4xqhM:&tbnh=123&tbnw=110&prev=/images?q=R%2526D+100&hl=en&rlz=1T4GGLL_enUS305US306�


An empirical approach . . .

• Based on known PV degradation 
• Fundamental weathering testing 
• Experience of other industries
• An accelerated weather aging 

protocol, not a service life predictor
• Takes advantage of technology 

from weathering and reliability 
testing

• Independent of PV technology
• Complements IEC-type 

qualification testing
• Acknowledges basic limitations & 

constraints
• Not pass/fail but provides early 

known indicators of failure modes



IEC and weathering methods

Design Qualification environmental tests Atlas module weathering tests
Intent: Accelerated tests to screen for major materials 
design and manufacturing flaws which result in premature 
(infant mortality) failures.

Intent: Accelerated environmental durability tests to 
reproduce likely field failures and estimate service life.  
Tests target failures resulting for the accumulated damage 
of long term outdoor exposure.

Climate Stresses:
E.g. Temperature-only cycling; UV-only exposure; 
Humidity-Freeze cycling; Damp-Heat.  Most tests delivered 
to separate modules.

Climate Stresses (comprehensive):
Alternating cycles of SolarSim-Temperature-Humidity and 
SolarSim-Temperature-Humidity-Freeze; additional UV, salt 
spray, condensing humidity and outdoor solar tracking 
(AZ,FL).  Modules under solar operate at max power point.

Stress levels and delivery not representative of end-use:
No module goes through all tests;  limited to 1 or 2 
stresses, e.g., thermal cycling, damp heat, humidity-freeze.

Stress levels based on climate-derived conditions:
Multiple simultaneous stresses delivered in short and long 
term cycles and at levels more representative of nature.

“Global Composite” climate condition standard; 
alternative Hot Arid Desert, Tropical/Subtropical or 
Northern Temperate climate conditions available.

Optional test modifiers:  Coastal/Marine; Alpine/Snow 
Load; Urban Industrial;  Agricultural Chemicals, Dust-Dirt, 
Acid Rain, Mildew effects.



IEC and weathering methods

Design Qualification environmental tests Atlas module weathering tests
Corrosion Testing:
Limited to Damp-Heat test

Salt Spray and Condensing Humidity tests and outdoor 
exposures included.

No long term outdoor exposure.
IEC cautions about shortness of test;  most tests are 
chamber-based with limited stresses.

Uses combination of lab accelerated and outdoor solar 
tracking exposures with additional outdoor reference 
modules on one-year exposure in Arizona and Florida.

Few cycles but under harsh conditions:                     
Designed to stress for infant mortality failures;  may 
induce failures which will not occur in service

Higher number of cycles (diurnal >1500) under climate 
derived conditions designed to stress to longer term 
environmental effects.

Modules exposed non-operational
Only short outdoor test is electrically active under load.

Modules exposed during solar load (lab and outdoor) 
operated under resistive load at maximum power point.

Solar Load:
No solar load in chamber tests – modules at chamber 
temperature

Modules primarily under full spectrum solar load (natural 
or SolarSim) for differential heating and solar load effects.

Max module temperature typically < 90°C



Atlas 25PLUS™ comprehensive 
weathering program



UV/Corrosion/Moisture stress

Large Corrosion Chamber                             UV Exposure/Preconditioning



Large scale lab accelerated weathering

Full spectrum solar sim AM1 – 1.5

Thermal/Humidity cycling

Freeze/thaw temperature range

Modules under resistive load at   
MPP



PV and service environment



Solar/Environment chamber

1000 1000 1000 1000



Cyclic Weathering Stresses

Dark Light 1,000 W/m2



Module temperature tracking

Dark Light 1,000 W/m2



Available or in development options

• Marine atmosphere
• Acid rain
• Mold/Mildew growth
• Dust/Dirt pickup & retention
• Urban/industrial fouling
• Agricultural chemical (ammonia)
• Wind blown abrasion



Questions?

azielnik@atlas-mts.com
+1 773-289-5580
4141 N. Ravenswood Avenue
Chicago, IL 60613  USA
www.solardurability.com

More info . . .
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