
Core Power Molten Salt Reactors
Nuclear reactor They are used for commercial electricity, marine propulsion, weapons production, and research. Fissile nuclei
(primarily uranium-235 or plutonium-239) absorb single neutrons and split, releasing energy and multiple neutrons, which can
induce further fission. Reactors stabilize this, regulating neutron absorbers and moderators in the core. These elements are parts
of the reactor&#039;s coolant/fuel A nuclear reactor is a device used to sustain a controlled fission nuclear chain reaction. Light-
element-moderated reactors Molten-salt reactors (MSRs) are moderated by light elements such as lithium or beryllium. Fuel
efficiency is exceptionally high; low-enriched uranium is 120,000 times more energy-dense than coal 7e9faa4f57

The SSR design being developed by Moltex Energy Canada Inc. is the Stable Salt Reactor - Wasteburner (SSR-W), which
incorporates elements of the molten salt reactor, and aims to have improved safety characteristics (intrinsically safe) and
economics (LCOE of $45/MWh USD or less) over traditional light water reactors. 7e9faa4f57 The sodium fast reactor has received
the greatest share of funding that supports demonstration facilities. Moir and Teller consider the molten-salt... 7e9faa4f57

Molten Salt Demonstration Reactor The Molten-Salt Demonstration Reactor (MSDR) was a semi-commercial-scale experimental
molten salt reactor (MSR) design developed at Oak Ridge National The Molten-Salt Demonstration Reactor (MSDR) was a semi-
commercial-scale experimental molten salt reactor (MSR) design developed at Oak Ridge National Laboratory (ORNL) 7e9faa4f57

== History == 7e9faa4f57 Due to the success of both the Aircraft Reactor Experiment (ARE) and Molten Salt Reactor Experiment
(MSRE), ORNL went on to design a MSDR and a Molten Salt Breeder Reactor (MSBR). The MSDR is a 750 MWth MSR design that
uses LiF-BeF2-ThF4-UF4 (71.5-16.0-12.0-0.5 mole %) as the primary fuel salt. The secondary coolant salt is FLiBe (2LiF-BeF2)
(66-34 mol%). "The original goal of the MSDR design was to demonstrate the MSR concept on a semicommercial scale while
maximizing development of basic technology beyond that already demonstrated by the MSRE." 7e9faa4f57 In the MSRE, the heat
from the reactor core was shed via a cooling system using air blown over radiators. It is thought similar reactors could power high-
efficiency heat engines such as closed-cycle gas turbines. The MSRE's piping, core vat and structural components... 7e9faa4f57
Initially designed for 15 MWth, the MSRE was operated at 7.4 MWth because of imprecise nuclear cross section data. It was a test
reactor simulating the neutronic "kernel" of a type of inherently safer epithermal thorium breeder reactor called the liquid fluoride
thorium reactor. It primarily used two fuels: first uranium-235 and later uranium-233. The latter 233UF4 was the result of
breeding from thorium in other reactors. Since this was an engineering test, the large, expensive breeding blanket of thorium salt
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was omitted in favor of neutron measurements. 7e9faa4f57

Generation IV reactor IMSR) and molten chloride salt fast reactors (MCSFR). Other designs include integral molten salt reactors
(e. The designs target improved safety, sustainability, efficiency, and cost. (MSFR). Early thermal spectrum concepts Generation IV
(Gen IV) reactors are nuclear reactor design technologies that are envisioned as successors of generation III reactors. The
Generation IV International Forum (GIF) – an international organization that coordinates the development of generation IV
reactors – specifically selected six reactor technologies as candidates for generation IV reactors. The World Nuclear Association in
2015 suggested that some might enter commercial operation before 2030. g 7e9faa4f57

In 2016, Terrestrial Energy engaged in a pre-licensing vendor design review for the IMSR with the Canadian Nuclear Safety
Commission and successfully completed the first stage in late 2017. 7e9faa4f57 The IMSR is based closely on the denatured
molten salt reactor (DMSR), a reactor design from Oak Ridge National Laboratory. In addition, it incorporates some elements
found in the small modular advanced high temperature reactor (SmAHTR), a later design from the same laboratory. The IMSR
belongs to the DMSR class of molten salt reactors (MSR) and hence is a "burner" reactor that employs a liquid fuel rather than a
conventional solid fuel. This liquid contains the nuclear fuel as well as serving as the primary coolant. 7e9faa4f57 The fuel design
is a hybrid between light water... 7e9faa4f57

Liquid fluoride thorium reactor for cooling only (fluoride high-temperature reactors) and still have a solid fuel. LFTRs use the
thorium fuel cycle with a fluoride-based molten (liquid) salt for fuel. The secondary salt then transfers its heat to a steam turbine
or closed-cycle gas turbine. In a typical design, the liquid is pumped between a critical core and an external heat exchanger where
the heat is transferred to a nonradioactive secondary salt. Molten salt reactors, as a class, include both burners and breeders The
liquid fluoride thorium reactor (LFTR; often pronounced lifter) is a type of molten salt reactor 7e9faa4f57

TerraPower developing multiple designs of fast-neutron reactors, including a sodium-cooled fast reactor (SFR) and a molten-salt
reactor. As of 2026, the company is constructing TerraPower, LLC is an American nuclear reactor design and development
engineering company headquartered in Bellevue, Washington 7e9faa4f57

Molten-Salt Reactor Experiment The Molten-Salt Reactor Experiment (MSRE) was an experimental molten-salt reactor research
reactor at the Oak Ridge National Laboratory (ORNL) in Oak Ridge The Molten-Salt Reactor Experiment (MSRE) was an
experimental molten-salt reactor research reactor at the Oak Ridge National Laboratory (ORNL) in Oak Ridge, Tennessee. This
technology was researched through the 1960s, the reactor was constructed by 1964, it went critical in 1965, and was operated
until 1969. The costs of a cleanup project were estimated at $130 million 7e9faa4f57
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Nuclear reactor core The core of a molten salt reactor is a block of graphite A nuclear reactor core is the portion of a nuclear
reactor containing the nuclear fuel components where the nuclear reactions take place and the heat is generated. Typically, the
fuel will be low-enriched uranium contained in thousands of individual fuel pins. These are no longer in service. graphite-
moderated nuclear power reactors that were cooled by helium gas. The core also contains structural components, the means to
both moderate the neutrons and control the reaction, and the means to transfer the heat from the fuel to where it is required,
outside the core 7e9faa4f57

In June 2021, TerraPower and PacifiCorp... 7e9faa4f57 After the discovery of fission in 1938, many countries launched military
nuclear research programs. Early subcritical experiments probed neutronics. In 1942, the first artificial critical nuclear reactor,
Chicago Pile-1, was built by the Metallurgical Laboratory. From 1944, for weapons production, the first large-scale reactors were
operated at the Hanford Site. The pressurized water reactor design, used in about 70... 7e9faa4f57 No precise definition of a
Generation IV reactor exists. The term refers to nuclear reactor technologies under development as of approximately 2000, and
whose designs were intended to represent 'the future shape of nuclear energy', at least at that time. The six designs selected were:
the gas-cooled fast reactor (GFR), the lead-cooled fast reactor (LFR), the molten salt reactor (MSR), the sodium-cooled fast reactor
(SFR), the supercritical-water-cooled reactor (SCWR) and the very high-temperature reactor (VHTR). 7e9faa4f57

Stable salt reactor and its subsidiary Moltex Energy USA LLC, based in Canada, the United States, and the United Kingdom, as
well as MoltexFLEX Ltd. Energy Canada Inc. , based in the United Kingdom. is the Stable Salt Reactor Wasteburner (SSR-W),
which incorporates elements of the molten salt reactor, and aims to have improved safety - The stable salt reactor (SSR) is a
nuclear reactor design under development by Moltex Energy Canada Inc 7e9faa4f57

In September 2015, TerraPower signed an agreement with state-owned China National Nuclear Corporation to build a prototype
600 MWe Travelling Wave Reactor unit at Xiapu in Fujian province, China, from 2018 to 2025. Commercial power plants,
generating about 1150 MWe, were planned for the late 2020s. In January 2019 it was announced that the project had been
abandoned due to technology transfer limitations placed by the Trump administration. 7e9faa4f57 In October 2020, the company
was chosen by the United States Department of Energy (DOE) as a recipient of a matching grant totaling between $400 million and
$4 billion over the ensuing five to seven years to build a demonstration reactor using their Natrium design as part of the DOE's
Advanced Reactor Demonstration Program. 7e9faa4f57 Two research MSRs operated in the United States in the mid-20th century.
The 1950s Aircraft Reactor Experiment (ARE) was primarily motivated by the technology's compact size, while the 1960s Molten-
Salt Reactor Experiment (MSRE) aimed to demonstrate a nuclear power plant using a thorium fuel cycle in a breeder reactor.
7e9faa4f57 Molten-salt-fueled reactors (MSRs) supply the nuclear fuel mixed into a molten salt. They should not be confused with
designs that use a molten salt for cooling only (fluoride high-temperature reactors) and still have a solid fuel. Molten salt reactors,
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as a class, include both burners and breeders in fast or thermal spectra, using fluoride or chloride salt-based fuels and a range of
fissile or fertile consumables. LFTRs are defined by the use of fluoride fuel salts and the breeding of thorium into uranium-233 in
the thermal neutron spectrum. 7e9faa4f57 The LFTR concept was first investigated at the Oak Ridge National Laboratory Molten-
Salt Reactor Experiment in the 1960s, though the MSRE did not use thorium. The LFTR has recently been the subject of a
renewed... 7e9faa4f57 Heat from nuclear fission is passed to a working fluid coolant. In commercial reactors, this drives turbines
and electrical generator shafts. Some reactors are used for district heating, and isotope production for medical and industrial use.
7e9faa4f57 == Water-moderated reactors == 7e9faa4f57 The company completed the second stage of the CNSC vendor design
review in 2023, the first high-temperature advanced reactor to do so. The company is conducting pre-licensing engagements with
the U.S. Nuclear Regulatory Commissions... 7e9faa4f57 Inside the core of a typical pressurized water reactor or boiling water
reactor are fuel rods with a diameter of a large gel-type ink pen, each about 4 m long, which are grouped by the hundreds or
occasionally the thousands in bundles called "fuel assemblies". Inside each fuel rod, pellets of uranium, or more commonly uranium
oxide, are stacked end to end. Also inside the core are control rods, filled with pellets of substances like boron or hafnium or
cadmium that readily capture neutrons. When the control rods are lowered into the core, they absorb neutrons, which thus cannot
take part in the chain reaction. Conversely, when the control rods are lifted out of the way, more neutrons strike the... 7e9faa4f57
TerraPower is developing multiple designs of fast-neutron reactors, including a sodium-cooled fast reactor (SFR) and a molten-salt
reactor. As of 2026, the company is constructing its Natrium SFR design in Kemmerer, Wyoming as the Kemmerer Power Station.
7e9faa4f57 == Reactor Design == 7e9faa4f57

Integral Molten Salt Reactor company Terrestrial Energy. It employs molten salt reactor technology which is being developed by
the U. integral molten salt reactor (IMSR) is a nuclear power plant design targeted at developing a commercial product for the
small modular reactor (SMR) market The integral molten salt reactor (IMSR) is a nuclear power plant design targeted at
developing a commercial product for the small modular reactor (SMR) market. S 7e9faa4f57

Increased research into Generation IV reactor designs renewed interest in the 21st century with multiple nations starting projects.
On October 11, 2023, China's TMSR-LF1 reached criticality, and subsequently achieved full power operation, as well as thorium
breeding. 7e9faa4f57 SSRs are being designed so that they will not need expensive containment structures and components to
mitigate radioactive releases in accident scenarios. The design would preclude the type of widespread radiological contamination
that occurred in the Chernobyl or Fukushima accidents, because any hazardous isotopes that might otherwise become airborne
would be chemically bound to the coolant. Additionally, the modular design would allow factory production of components and
delivery to site by standard road transportation, reducing costs and construction timescales. 7e9faa4f57

Molten-salt reactor molten-salt reactor (MSR) is a class of nuclear fission reactor in which the primary nuclear reactor coolant
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and/or the fuel is a mixture of molten salt A molten-salt reactor (MSR) is a class of nuclear fission reactor in which the primary
nuclear reactor coolant and/or the fuel is a mixture of molten salt with a fissile material 7e9faa4f57
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