
Nuclear space power and propulsion
systems

What is NASA's Space Nuclear Propulsion project?

NASA's space nuclear propulsion project is led by the agency's Space Technology Mission Directorateand

funded through its Technology Demonstration Missions program based at NASA's Marshall Space Flight

Center in Huntsville,Alabama.

 

Why are nuclear propulsion systems important?

Nuclear propulsion systems can also provide much higher power for onboard instruments and communication

systems,which can be especially beneficial as the spacecraft travels farther from the Sun where the ability to

harness solar power becomes impractical.

 

What is space nuclear propulsion (SNP)?

Space Nuclear Propulsion (SNP) is one technology that can provide high thrust and double the propellant

efficiency of chemical rockets, making it a viable option for crewed missions to Mars.

 

Will NASA develop nuclear thermal propulsion technology in 2027?

"NASA will work with our long-term partner, DARPA, to develop and demonstrate advanced nuclear thermal

propulsion technology as soon as 2027. With the help of this new technology, astronauts could journey to and

from deep space faster than ever - a major capability to prepare for crewed missions to Mars," said NASA

Administrator Bill Nelson.

 

Which DOE facilities support NASA's Space Nuclear Propulsion project?

The project,also at Marshall,collaborates with DOE to advance the key technologies needed for future human

missions to Mars. DOE facilities supporting NASA's space nuclear propulsion project include Idaho National

Laboratory,Oak Ridge National Laboratory,and Los Alamos National Laboratory.

 

How does space nuclear propulsion work?

Space nuclear propulsion draws energy from atomic fission reactionsinstead of traditional chemical

reactions,thus providing comparatively unlimited energy and opening the door for robust and enduring access

throughout the solar system.

Space nuclear propulsion systems could enable shorter total mission times and provide enhanced flexibility

and efficiency for mission designers. To keep the round-trip crewed mission duration to about two years, at a

minimum, NASA is looking at nuclear-enabled transportation systems to facilitate shorter-stay surface

missions.

NASA announced Wednesday that it is partnering with the US Department of Defense to launch a

nuclear-powered rocket engine into space as early as 2027. The US space agency will invest about...
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Nuclear reactors have the potential to provide high energy density to enable sustainable surface power and

advanced propulsion methods needed for human exploration activities at the moon and mars.

Abstract Data on the development of nuclear power units for use in spacecraft--nuclear rocket engines and

nuclear power units--are presented. Information on the creation of a reactor unit for a transport power module

based on a megawatt-class nuclear power propulsion system is provided. The research results are presented,

including modeling of ...

Power conversion technologies relevant to space power systems have been identified in a myriad of system

studies and development programs at a range of power levels over decades. The most relevant power

conversion technologies are as follows: ... A History of Space Nuclear Power and Propulsion in the United

States, LLCINL/EXT-15-34409, Idaho ...

Nuclear thermal propulsion (NTP) systems occupy a unique area in the space propulsion technology landscape

due to their ability to combine moderate-to-high thrust systems normally seen in chemical propulsion systems

with specific impulses that are closer to those observed in some electric propulsion systems.

these systems has been pursued within the United States (U.S.) and internationally with the goal to enable

capable, robust, and sustainable exploration of our solar system. There are three fundamental applications of

space fission power and propulsion currently under consideration by NASA: fission surface power (FSP),

nuclear electric ...

While most of previous studies in Europe on nuclear propulsion were terminated without sequel, today''s

technologies are making nuclear propulsion a plausible alternative to conventional propulsion systems.

Nuclear propulsion can be multiple times more efficient than the most efficient chemical propulsion, or exceed

the electric power limited ...

The first flight of a modern, useful space fission system will be a tremendous first step towards the

development and utilization of highly advanced space fission systems - comparable to the evolution from the

DC-3 to the super-fast, high-altitude, record-setting SR-71 Blackbird, the most advanced airplane ever built in

relation to the ...

Related Reading and Additional Images. Kilopower - A Fission Surface Power GRC led project. Project

Rover and NERVA Programs - Historical Glenn Rockets Systems Areas. History of Nuclear Propulsion (air-

and space-craft) - NESC Academy Video Figure 5: Rover/NERVA Engine Figure 6: Rover/NERVA Program

History Figure 7: Rover/NERVA Test ...

6.6.2.2. Initiating Events for Mars Base Power System 214 6.7. Finding 9: There appears to be no reason that a

space nuclear reactor power system cannot be safely deployed and operated on the surface of another world
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while maintaining standards of planetary protection. 216 6.8. Finding 10: A Space Reactor System Enables

Effective of Design

NASA, the Department of Energy (DOE), and industry are also developing advanced space nuclear

technologies for multiple initiatives to harness power for space exploration. Through NASA''s Fission Surface

Power project, DOE awarded three commercial design efforts to develop nuclear power plant concepts that

could be used on the surface of the ...

The president issued Space Policy Directive-6 (SPD-6), the Nation''s Strategy for Space Nuclear Power and

Propulsion (SNPP), Wednesday, Dec. 16. Space nuclear systems power spacecraft for missions where

alternative power sources are inadequate, such as environments that are too dark for solar power or too far

away to carry sufficient ...

The KIWI A prime nuclear thermal rocket engine Mars Curiosity rover powered by a RTG on Mars. White

RTG with fins is visible at far side of rover. Nuclear power in space is the use of nuclear power in outer space,

typically either small fission systems or radioactive decay for electricity or heat. Another use is for scientific

observation, as in a M&#246;ssbauer spectrometer.

nuclear fusion space propulsion system concept was predicated on a spherical torus reactor, which enabled

manned missions to the outer planets in less than one year. Moderate thrust levels (1,000''s lbf) from direct

nuclear fusion exhaust plasma via ...

If all goes to plan, Ultra Safe Nuclear will demonstrate EmberCore, a chargeable, nuclear radioisotope battery

useful for propulsion and power. &quot;This ''next-gen'' radioisotope system will be able to ...

National Aeronautics and Space Administration Versatile Nuclear Thermal Propulsion (NTP) 3. Potential

Nuclear Thermal Propulsion (NTP) Benefits o NTP can reduce cadence and total number of SLS launches. o

NTP has potential for reducing cost, increasing flexibility, and enabling faster response times in cis-lunar

space. o NTP-derived space ...

Future Mars transfer vehicles will need around 400kW-2 megawatts of power to successfully ferry our

astronauts or cargo to and from the Red Planet. We''re still exploring vehicle and propulsion concepts for

Mars, including a combination of nuclear electric and chemical propulsion and other emerging options like

Nuclear Thermal Propulsion.

The ability to use space nuclear power and propulsion (SNPP) systems safely, securely, and sustainably is

vital to maintaining and advancing United States dominance and strategic leadership in space. SNPP systems

include radioisotope power systems (RPSs) and fission reactors used for power or propulsion in spacecraft,

rovers, and other surface ...
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For a start, it is this author''s opinion to limit future uses of space nuclear power and propulsion systems to

strictly peaceful and civilian missions that involve contributions among many nations and that would benefit

the citizens of the world. In addition, ensuring safe and acceptable end-of-life storage of the deactivated

nuclear reactors ...

o Space fission power and propulsion systems are game changing technologies for space exploration. o First

generation NTP systems could provide significant benefits to sustained human Mars exploration and other

missions. - Imagine Earth-Mars transit times of ...

The government team has selected three reactor design concept proposals for a nuclear thermal propulsion

system. The reactor is a critical component of a nuclear thermal engine, which would utilize high-assay

low-enriched uranium fuel. ... national technical director for space nuclear power and director of the Space

Nuclear Power and Isotope ...

NASA wants to send astronauts to Mars, and they could do it with nuclear-powered rocket engines. Nuclear

thermal propulsion (NTP) systems aren''t new, but they could significantly reduce travel times and carry

greater payloads than today''s top chemical rockets&#173; -- giving humans a great chance of exploring deep

space.

&quot;NASA is looking to go to Mars with this system,&quot; said Anthony Calomino, an engineer at NASA

who is leading the agency''s space nuclear propulsion technology program. &quot;And this test is really going

...
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