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Voltage Breakdown Measurements 

Compositional Analyses (SEM / EDS) 

Summary 

Test Plan 
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EVA Voltage Breakdown Results
2 Week  Immersion

Na AcetateNo Expossure

1000

900

800

700

600

D
ie

le
ct

ri
c 

St
re

ng
th

 (
vo

lt
s/

m
il)

10% Na Acetate - 3 Days

This study will develop an understanding of the changes in dielectric 
properties that occur in EVA as a function of age and exposure to 
different environments. The study can take several paths.   
• Creating an accelerated test to validate the model(s).  
• Validation efforts that test dielectric strength of samples.  
• Modules with >5 years service in humid climates could be brought 

back for validation efforts.  
• Ultimately use this information to  

• develop standardized accelerated test protocols 
• study safety/reliability issues 

Na (ug/cm2) 1 10 100 
      
Exposure (%RH) at 70C 

Time 20% 50% 85% 
1 week X X X 
3 weeks X X X 
6 weeks X X X 

Proof Test 
EVA in solution of NaAcetate - 3 days. 
Rinse  in DI water & dry. 
Measure Na on surface. 
Measure Na in bulk of EVA 

Release Film 
EVA 

Release Film 

Laminate (heat and pressure) 

EVA 

Deposit sodium salt (airbrush) 

EVA 

Immersion in sodium solution (sodium acetate) 

Environmental 
Exposure 

Initial Results (3 day immersion) 
• No change in breakdown characteristics 
• Measured at external lab 

Round 2 (2 week immersion) 
• No change in breakdown characteristics 
• Measured internally 
• No evidence of Na in the EVA 
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Immersed in NaAcetate

Sample cut to expose cross section. Spectra 
were taken that compare surface and internal 
composition (Na). Na was found on the 
surface, but not on the interior. 
 
No evidence of Na diffusion into the EVA. 
• Insufficient time? 
• Wrong chemistry? 

EVA in saturated solution (map1) 
Blue spectrum taken on surface of sample. 
Red spectrum taken on cross section, adjacent to 
surface 
(Al peak due to scatter from holder) 

EVA in saturated solution (map1); spectra 
expanded to show the smaller peaks. 

Elemental Maps:  
Na found on surface. It is present as discrete deposits. Simple rinsing did not 
remove the Na.  
Sodium was not seen on the cross section, indicating little or no diffusion 
had occurred. 

EVA Interior EVA Surface 

Status 
With limited data, no evidence of Na effects 

• No difference in breakdown (short exposures) 
• No Na in the EVA 

Ongoing Work 
Continue immersion tests 
• Longer time exposure 
• Additional solutions 

Harvest samples from modules 
• New, good in the field, failed in the field. 
• Use coring technique to obtain EVA 
• Measure Na content 
• Measure breakdown voltage 

Carbon Carbon 

Oxygen Oxygen Sodium Sodium 

EVA 
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