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Overview

This report discusses the different options for coupling thermal energy storage
(TES) systems to advanced nuclear power plants (A-NPPs) in order to enable
flexible and hybrid plant operation. An advanced light-water reactor (A-LWR),
a high-temperature gas-cooled reactor (HTGR) and a liquid-metal. The
economics of a low-carbon world are different than a world built on fossil fuels.
TES can generate new revenue for the nuclear plant and help decarbonize the
electricity.
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Nuclear power storage coupling

  

Modeling and performance analysis
of nuclear-renewable micro hybrid  

This paper proposes three methods, called Direct
Coupling, Single Resource and Multiple products-
based Coupling, and Multiple Resources and
Multiple products-based Coupling, of ...

  

Thermal and electrical storage.
Options for coupling with SMR

It would lead to increase efficiency of NPP and to
reduce any mismatches between energy supply
and demand. In practice, NPP often works at full
capacity and does not follow any load variation.
The ...

  

(PDF) Coupling Heat Storage to
Base-Load Nuclear  

Hence, an alternative option to manage heat and
electricity from a nuclear plant relative to
varying demands is to combine heat storage with
hydrogen production for a base-load reactor that

  

Parallel coupling-based protection
scheme for excitation system of ...

The RAM equipped with the Phase-Composite
Excitation System (RAM-PCES) connects to the
excitation power supplies of dual paralleled
generators via a coupling line. However, due to
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the lack ...

  

Thermal energy storage integration
with nuclear power: A critical  

This is essential to accommodate the fluctuating
output of renewable sources while ensuring the
security of the energy supply. In the present
scenario, the integration of thermal energy ...

  

Massachusetts Institute of
Technology (MIT): Coupling Heat ...

The coupling of base load nuclear power plants
to large-scale heat storage enables a new
dimension for nuclear flexibility to enable nuclear
plants to provide economic variable electricity to
the grid. The ...

  

Use Cases and Model Development
of Thermal Storage Coupling ...

This report discusses the different options for
coupling thermal energy storage (TES) systems
to advanced nuclear power plants (A-NPPs) in
order to enable flexible and hybrid plant
operation.
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Gov. Pritzker signs bill to lift Illinois
nuclear moratorium, boost  

Illinois Gov. JB Pritzker signed the Clean and
Reliable Grid Affordability Act to spur production
of battery storage, renewable energy resources,
and strengthen energy efficiency ...

  

NREL Technical Report Template 

The coupling of base load nuclear power plants
to large-scale heat storage enables a new
dimension for nuclear flexibility to enable nuclear
plants to provide economic variable electricity to
the grid.

  

Energy Storage Options for Future
Nuclear Systems

- TES significantly cheaper than electrochemical
storage. - TES systems store nuclear energy in its
original form (heat), allowing for solution without
penalty of storage conversion efficiency.

  

THM coupling sensitivity analysis in
geological nuclear waste storage

The fate of high-level radioactive waste is of
great importance to nuclear power plant
operators and government agencies responsible
for safety due to their extremely slow decay and
the ...
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Review on neutronic/thermal-
hydraulic coupling simulation
methods ...

In an operating nuclear reactor system, various
physical phenomena of different properties are
intimately linked. These multiphysics phenomena
include...

  

Numerical simulation of coupling
heat transfer and thermal stress for

Based on the research on temperature
distribution, this study investigates the influence
of the temperature field on the stress field and
storage cask under different power distributions
and ...

  

Energy storage and sector coupling

Batteries that are of relevance to the electricity
system include the batteries of electric vehicles,
home storage devices (such as Tesla power
wall), battery storage attached to renewable
energy plants, ...

  

A ranking methodology for the
coupling of pressurized water
nuclear  

Thermal energy storage (TES) systems are a
proposed solution to electricity market demand
fluctuations and can be coupled to nuclear power
plants to enable load following. This work ...
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Tri-Loop design and
thermoeconomic analysis for the
high ...

In the context of nuclear power plant
applications, helium molten salt energy storage
systems demonstrate significant potential as an
innovative power generation configuration. In
this ...

  

Multilevel Analysis, Design, and
Modeling of Coupling Advanced ...

This report discusses the different options for
coupling thermal energy storage (TES) systems
to advanced nuclear power plants (A-NPPs) in
order to enable flexible and hybrid plant ...

  

Use Cases and Model Development
of Thermal Storage Coupling for  

Three advanced nuclear reactor technologies
were selected as the initial use cases for
demonstrating a thermally balanced energy
storage coupling design for thermal power
extraction.

  

Multilevel Analysis, Design, and
Modeling of Coupling Advanced
Nuclear  

This report discusses the different options for
coupling thermal energy storage (TES) systems
to advanced nuclear power plants (A-NPPs) in
order to enable flexible and hybrid plant ...
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Hydrogen storage capacity planning
of nuclear-hydrogen integration  

It can be seen that hydrogen energy storage is
suitable for long-term and large-scale energy
storage (from several days to several months),
and the nuclear power-hydrogen energy ...

  

Nuclear Power Coupled With
Thermal Energy Storage: Impact of
...

Thermal energy storage (TES) coupled with
nuclear energy could be a transformative
contribution to address the mismatch in energy
production and demand that occur with the ...

  

Overall efficiency analysis of an
innovative load-following nuclear  

An innovative thermal energy storage
(TES)-nuclear power plant (NPP) coupled system
is investigated. This system is intended to have a
better ability to follow the grid demand. In this
design, ...

  

Use Cases and Model Development
of Thermal Storage Coupling for  

This report discusses the different options for
coupling thermal energy storage (TES) systems
to advanced nuclear power plants (A-NPPs) in
order to enable flexible and hybrid plant ...
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Thermal energy storage integration
with nuclear power: A critical  

In the present scenario, the integration of
thermal energy storage systems (TES) with
nuclear reactors holds the potential to enhance
the uninterrupted and efficient functioning of
nuclear ...
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