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General architecture for a thermally coupled nuclear renewable hybrid energy system, where the nuclear and

renewable generation sources are co-controlled and managed by a single financial entity but may not be

co-located.

This report is one in a series of reports that Idaho National Laboratory and the Joint Institute for Strategic

Energy Analysis are publishing that address the technical and economic aspects of nuclear-renewable hybrid

energy systems (N-R HESs).

Nuclear-renewable hybrid energy systems are a technology that can generate very low-carbon, dispatchable

electricity and provide very low-carbon thermal energy for industrial processes at a lower cost than alternative

energy sources.

Coordination of clean energy generation technologies through integrated hybrid energy systems, as defined

below, has the potential to further revolutionize energy services at the system level by coordinating the

exchange of energy currency among the energy sectors in a manner that optimizes financial efficiency

(including capital investments ...

The Nuclear-Renewable Micro Hybrid Energy System (N-R MHES) offers to combine the small scale of

Nuclear Power Plant (NPP) with Renewable Energy Sources (RES). The byproduct of the N-R MHES, the

thermal energy, is also used in an efficient way to support the thermal load, district heating, hydrogen

production plant, heat engine, absorption ...

According to the projections presented by the Intergovernmental Panel on Climate Change (IPCC) [2] and the

International Energy Agency (IEA) [3], a substantial rise in renewable energy and nuclear capacity is foreseen

in order to meet climate goals.Among renewable energy systems, wind and solar power are predicted to

expand rapidly, mainly ...

The integration of the nuclear, renewable, and industrial partners requires the use of a flexible and accurate

dynamic model to study and analyze the steady state and transient performance of the tightly-coupled system.

The Nuclear Hybrid Energy Systems project develops detailed dynamic Modelica system models and

economic performance models to ...

Our paper explores one opportunity - nuclear-renewable hybrid energy systems. These are defined as

integrated facilities comprised of nuclear reactors, renewable energy generation, and industrial processes that

can simultaneously address the need for grid flexibility, greenhouse gas emission reductions, and optimal use
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of investment capital.

In order to increase the potential for NPPs, advanced nuclear-renewable hybrid or integrated energy systems

comprising of nuclear and renewable energy systems are being designed to provide a stable and economically

viable clean energy production in the following ways [6] - (1) To operate existing nuclear plants with a limited

load-following approach; (2) To ...

Hybrid renewable energy systems combine multiple renewable energy and/or energy storage technologies into

a single plant, and they represent an important subset of the broader hybrid systems universe. These integrated

power systems are increasingly being lauded as key to unlocking maximum efficiency and cost savings in

future decarbonized grids ...

A generalized nuclear-renewable hybrid energy system, including system boundaries and grid linkage.

Illustration adapted from Shannon M. Bragg-Sitton and Richard Boardman, Idaho National Laboratory. NREL

used the REopt &#174; ...

The integration of the nuclear, renewable, and industrial partners requires the use of a flexible and accurate

dynamic model to study and analyze the steady state and transient performance of the tightly-coupled ...

Solar-wind hybrid renewable energy system: Developed optimal capacity and operation strategies for a

solar-wind hybrid renewable energy system. Wang et al. [169] 2023: Accelerating the energy transition: PV

and wind energy in China: Studied the acceleration of the energy transition towards PV and wind energy in

China. Obane et al. [170] 2020

This paper introduces a Techno-Economic Assessment (TEA) on present and future scenarios of different

energy storage technologies comprising hydrogen and batteries: Battery Energy Storage System (BESS),

Hydrogen Energy Storage System (H 2 ESS), and Hybrid Energy Storage System (HESS). These three

configurations were assessed for ...

There is an increasing need to assess the potential deployment of hydrogen strategies. Implementing

nuclear-renewable hybrid energy systems (N-RHESs) has demonstrated a practical solution to meet large

energy demands. This article examines hydrogen deployment strategies within N-RHESs. Two scenarios are

discussed in which hydrogen deployments are assessed ...

A key motive for nuclear-renewable hybrid energy systems is the efficient alternative use of the heat generated

when it is not needed for electric power production due to low net demand conditions. Heat from nuclear

reactors is a key focus point; however, renewable sources such as solar energy in concentrated solar power

systems, biomass, and ...
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