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Nome’s Energy Status1,2

• Isolated microgrid
• Energy resources

– 2.7 MW wind 
– 5.2 MW diesel

• Potential 2 MW geothermal
• Potential 5-10 MW nuclear

• Energy demand
– 6 MW peak
– 4 MW average

Alaska map3



2019-20 Nome Energy Statistics4

Diesel Generated & Purchased 
[kWh]

Non-Diesel Generated & Purchased 
[kWh]

Total [kWh]

 29,374,743 2,186,915 31,561,658

Annual Fuel Costs Annual Non-Fuel Costs Total 

$4,512,210 $7,081,890 $11,594,100



Energy Costs in Perspective
• Residential rate4: 41¢/kWh 
• Power Cost Equalization (PCE) rate4: 19¢/kWh
• PCE Subsidy: 22¢/kWh

• Alaska Housing Finance Corp5: 
– Nome, AK average annual energy cost 2.78x 

national average, 1.81x Alaska avg.



Levelized cost of Energy Comparison6



Motivation
• Find cheaper energy options for Nome
• Advanced nuclear needs to prove its economic 

competitiveness7,8

• Replace existing diesel with advanced nuclear
– CO2 emission goals

• Nuclear-renewable hybrid energy systems (NRHESs)



Design Objective
• Determine if an NRHES deployed within an 

existing microgrid in Nome, Alaska is economically 
competitive with current fossil fuel-based energy 
generation technologies.
– If not, determine how economic indicators must 

change in order for the NHRES to become viable. 



Technical Approach
To achieve the objectives of the Techno Economic Analysis, two 
types of software will be utilized: Renewable Energy Integration 
and Optimization (REopt), and System Advisor Module (SAM). 
REopt: 

• Estimate of the Size (MW)
• Dispatch Strategy of the Chosen Technologies

SAM:
• Key economic figures of merit such as Net Present 

Value(NPV), Levelized Cost Of Energy(LCOE), and internal 
rate of return(IRR)



Technical Approach (cont.)

    

  d=discount rate, R=net cash flow 

IRR= annual growth rate for investment

Mock Excel Inputs



REopt
• Solar
• Wind
• Wind & Diesel
• Wind, Diesel, Battery
• Nuclear 



Load Profile9



REopt Preliminary Results - Solar only



Preliminary Results - Solar (2%)



REopt Preliminary Results - Wind only



Next Steps
• Adjust the load profile to best fit Nome’s.
• Combine the different renewables as well as 

nuclear into the REopt runs.
• Carry over REopt results and input into SAM.



Conclusion
• Noticeable trends between the discount rate 

and the life savings and size. 
• A successful project will demonstrate that an 

NRHES is viable or the change needed in 
economic indicators for viability to occur.

• This work is important for the future of nuclear 
energy and for helping communities afford 
clean energy.
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Questions?



Appendix A: Three Day Load Profile



Appendix B: Sample REopt Output Deck



Appendix B: Sample REopt Output Deck



Appendix B: Sample REopt Output Deck



Appendix C: Regression Outputs - Solar Size



Appendix C: Regression Outputs - Wind Size


