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The Challenge: 

Changing 

Electricity Markets

Cost Control is Critical

Nuclear Required for 

Affordable Electricity

Nuclear Replaces Fossil 

Fuels as the Dispatchable

Energy Source
https://energy.mit.edu/wp-content/uploads/2018/09/The-

Future-of-Nuclear-Energy-in-a-Carbon-Constrained-

World.pdf
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Average Cost of Electricity for Different Parts 

of the World with Different Carbon Constraints



Average Cost of Electricity for Different Parts 

of the World with Different Carbon Constraints 

Without Using Nuclear Energy

Cost Increase Because Renewables Non-Dispatchable



Require Variable Nuclear Electricity Output to 

Partly Replace the Role of Fossil Fuels

Solar

But the Role of Nuclear Energy Changes 

from Base-Load to Variable Electricity Output  



Need Heat Storage to Move Nuclear Output 

From Times of Low Prices to High Prices

Solar Power Towers Use Gigawatt-Hour Heat Storage 

to Avoid Selling Electricity When Low Prices



Need Nuclear Reactors With Variable Output 

and Assured Peak Generating Capacity



• In a low-carbon world, nuclear energy replaces 

fossil fuels as the dispatchable source of 

electricity

• Reactor choices for variable electricity to the grid
 Load following

 Base-load reactor operation with storage and variable 

electricity to the grid

• The economic Gen-IV reactor will be the reactor 

with economic variable output, not necessarily the 

lowest levelized cost

Conclusions



Questions?

Markets

Electricity

Generation

Heat Storage

(Electricity 
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Nuclear Power 

Systems for a Low-

Carbon World

Variable Electricity 
to Grid

Assured Peak 
Generating Capacity

Buy Low-Price Electricity

Base-load Operation 

https://doi.org/10.1016/j.tej.2018.03.008
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Affordable (1) Large-Scale Wind and Solar 

and/or (2) Low-Carbon Electricity Grid 

Requires Large-Scale Nuclear Energy

Nuclear Energy Replaces Fossil Fuels for Dispatchable Electricity: (1) 

Load following or (2) Base-load with Heat Storage and Assured Capacity
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