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Nuclear Flexibility Attributes

Main Attribute Sub-Attribute Benefits

Operational Flexibility Maneuverability Load following

Compatibility with Hybrid Systems Economic operation with increasing 

share of VRE, alternative missions

Diversified Fuel Use Economics and security of fuel supply

Island Mode Operation System resiliency, remote power, 

microgrid, emergency power applications

Deployment Flexibility Scalability Ability to deploy at scale needed

Siting Ability to deploy where needed

Constructability Ability to deploy on schedule and on 

budget

Product Flexibility Electricity Reliable, dispatchable power supply

Process Heat Reliable, dispatchable process heat 

supply

District Heating Reliable, dispatchable district heating 

supply

Desalination Reliable, dispatchable fresh water supply

Hydrogen Reliable, dispatchable hydrogen supply

Radioisotopes Unique or high demand isotopes supply
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Product Flexibility

According to the CARD study of 2022, the nuclear

desalination is a cost-competitive option when

compared with desalination using fossil fuels.

An increase in the temperature of the coolant

requires the development and construction of

advanced reactors (SFR, HTGR, and MSR) and

expands the range of application of the

generated thermal energy.

Cost comparison of desalination technologies (CARD, 2022, 

with use of IAEA DEEP tool)
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Lost in LCOE Comparison

Use of the LCOE for comparison of power generating technologies

leads to biases due to incompleteness of this metric.

LCOE comparison of VRE with other power generating

technologies tends to overestimate the economic efficiency of

VRE, especially at high shares of VRE penetration.

System LCOE is a cost metric which includes both the marginal

generation costs (LCOE) of a given technology and marginal

integration costs.

The value of a generating project for the entire system depends on flexibility of the generation

project, i.e., ability to supply the electricity (and other products) according to demand and balanced with

other generating assets.

“Negative effect of scale” of VRE

From the qualitative point of

view, more flexibility

implies less integrations

costs.
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