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Nuclear-Renewable Hybrid Energy Systems

Nuclear-Renewable Hybrid Energy System (N-R HES) Definition:
Single, physically-coupled facility that takes two or more energy resources as inputs
and produces two or more products, with at least one being an energy commodity
such as electricity or transportation fuel. Energy and materials flows among energy
production and delivery systems are dynamically integrated.*

Potential Benefits of Nuclear-Renewable HESs:

Dispatchable, flexible, very low-carbon electricity generation that can support

adequate resources on the grid

Reduced GHG emissions in the industrial sector

Synchronous electro-mechanical (real) inertia that supports the grid

Alleviation of the impacts of electricity price suppression at high penetration of
low-marginal cost generation (e.g., nuclear and renewables).
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N-R HES #1: Synthetic Gasoline
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N-R HES #2: Desalination
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Key Hypotheses in the Analysis

1.
2. Reduced greenhouse emissions from

Profitability

industrial subsystems

. Provision of on-demand capacity to grid
. Flexibility increases profitability

. Flexibility provides hedging against
future prices




Analysis Methodology
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N-R HES #3: Thermal Energy Product
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Possible Variations

« Variable thermal product « Electricity-thermal conversion+ Use of ceramics for
flow using resistance heating of thermal storage
ceramics
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N-R HES #4: Hydrogen Production
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