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Levelized Cost of Energy 

Total Costs over Service Life ($) LCOE ($/kWh) = 
Total Energy Produced over Service Life (kWh) 

Years 

Installed 
System Cost 
($/W) 

kilowatt hours (kWh) 

O&M costs ($/kW-yr) 



 
 

 
 

  
 

LCOE Calculation Option: SAM 

System Advisor Model (SAM): https://sam.nrel.gov/ 
+ Different financial models 
+ Detailed options for module and system designs 
+ Can model solar + storage 
– Learning curve 
– Difficult to quickly evaluate research directions without 

potentially introducing confounding factors 

https://sam.nrel.gov/
https://sam.nrel.gov


  

   

  

Simplified PV-Specific Calculator 

http://pvlcoe.nrel.gov/ 
– Available online since 2018 

https://github.com/NREL/PVLCOE 
– Source code on GitHub since July 2020 

https://www.nrel.gov/analysis/solar-levelized-cost.html 
– Tutorial on calculator use, online 9/15/20 

http://pvlcoe.nrel.gov/
https://github.com/NREL/PVLCOE
https://www.nrel.gov/analysis/solar-levelized-cost.html
https://www.nrel.gov/analysis/solar-levelized-cost.html
https://github.com/NREL/PVLCOE
http://pvlcoe.nrel.gov


 Simplified PV-Specific Calculator If you make a module 
bifacial.... 



   
 

Simplified PV-Specific Calculator How efficient should it 
be to break even? 



System Options 



  

System Options 

Certain selections limit which other options are available 



   
  

 
 

Preset Default Values 

Default values pre-populate based on your drop-down selections, but 
values can be adjusted. 

Currently, 
• Cell technology affects: 

– cell cost 
– efficiency 
– energy yield 
– degradation rate 
– BOS cost 
– available options for package type and system type 

• Package type affects: back layer cost 
• System type affects: energy yield and BOS cost 
• Location affects: energy yield and BOS cost 



   
  

 
 

 

Preset Default Values 

Default values pre-populate based on your drop-down selections, but 
values can be adjusted. 

Currently, 
• Cell technology affects: 

– cell cost 
– efficiency 
– energy yield 
– degradation rate 
– BOS cost 
– 

• Package type affects: back layer cost 
• System type affects: energy yield and BOS cost 
• Location affects: energy yield and BOS cost 

available options for package type and system type 

Add effects on 
degradation rate 



  

    
  

    

 

Where to Update Default Values 

Here’s how the 
GitHub repository 
is organized: 

Most default values are called from the preset tree, 
which looks basically like this 
(except BOS costs, which are called from the bos_cost_tree) 



  
  

 

How to Update Default Values 

This is the script that builds the preset tree. 
It provides the default values for efficiency 
and non-BOS costs in-line. 



    
   

  

How to Update Default Values 

This provides the default values for 
energy yield and degradation rates 
(previously, only energy yield) 



   
   

    

    
  

  
  

How to Update Default Values 

If updating values for an 
entire package type or system 
type, paste & drag might be 

easiest. 

If updating values by location, 
creating a dictionary and then 

combining the INDEX and 
MATCH functions might be 

best. 

... 
... 

...then, run MakePresetTree.py 

https://MakePresetTree.py


 

     
 

        
        

  

    
    

       

Climate Effects on Degradation Rate 

Jordan, Dirk C., et al. "Compendium of photovoltaic degradation rates." Progress in Photovoltaics: 
Research and Applications 24.7 (2016): 978-989 

– 4 climate categories, but differences between degradation rates are not statistically significant 
– Module and system degradation rates are each present in the data and are not analyzed 

separately when comparing climate categories 

Deceglie, Michael G., et al. "Fleet-scale energy-yield degradation analysis applied to hundreds of 
residential and nonresidential photovoltaic systems." IEEE Journal of Photovoltaics 9.2 (2019): 476-482 

– Shows statistically significant dependence of degradation rate on average temperature 

https://onlinelibrary.wiley.com/doi/pdf/10.1002/pip.2744
https://ieeexplore.ieee.org/abstract/document/8598843


 
 

Adding New System Options 
edit MakePresetTree.py 

https://MakePresetTree.py


 
 

 

Adding New System Options 
edit MakePresetTree.py 

And append 
Energy-yield_deg-rates.xlsx 

https://MakePresetTree.py


 

    
   

 

  
 

Future Updates to the Calculator 

• Complete update of cost and efficiency data (still 2018 data) once 
NREL’s 2020 PV System Benchmark is out 

• Improve “value of efficiency” handling 

• Potentially, statistically significant degradation rate updates from 
PV Fleets data, based on: 
– Climate zones 
– Racking types 



Thank You 
www.duramat.org 

www.duramat.org
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