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Radioisotope power systems (RPS) for space applications have powered over 27 U.S. space systems, starting

with Transit 4A and 4B in 1961, and more recently with the successful landing of the Mars Science

Laboratory rover Curiosity in ...

Radioisotope power systems (RPS) for space applications have powered over 27 U.S. space systems, starting

with Transit 4A and 4B in 1961, and more recently with the successful landing of the Mars Science

Laboratory rover Curiosity in August 2012. ... RELIABILITY Power systems for deep space exploration

require high reliability to ensure ...

Radioisotope power systems (RPS) have been essential to the U.S. exploration of outer space. RPS have two

primary uses: electrical power and thermal power. To provide electrical power, the RPS uses the heat

produced by the natural decay of a radioisotope (e.g., plutonium-238 in U.S. RPS) to drive a converter (e.g.,

thermoelectric elements or Stirling linear alternator).

A radioisotope thermoelectric generator (RTG) is a device that directly converts the decay heat of a

radioisotope into electrical energy using the Seebeck effect of a thermoelectric material. The constant decay of

the radioisotope heat source produces heat as a system energy source. The thermoelectric module uses

materials to obtain electric energy by Seebeck effect. ...

Radioisotopes have also served as a versatile heat source for moderating equipment thermal environments on

these and many other missions, including the Mars exploration rovers, Spirit and Opportunity.
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"Radioisotope Power Systems are a natural extension of our core mission to create technological solutions that

meet the complex energy needs of space research, exploration, and innovation." There are only two practical

ways to provide long-term electrical power in space: the light of the sun or heat from a nuclear source.

Radioisotope Power: A Key Technology for Deep Space Exploration George R. Schmidt1, Thomas J. Sutliff1

and Leonard A. Dudzinski2 1NASA Glenn Research Center, 2NASA Headquarters USA 1. Introduction

Radioisotope Power Systems (RPS) generate electrical power by converting heat released from the nuclear

decay of radioactive isotopes into electricity.

Radioisotope power systems have enabled exploration of the Sun, Mars, Jupiter, Saturn, Uranus and Neptune,

and soon, Pluto. NASA and the Department of Energy are developing a new generation of long-lived, reliable

nuclear power systems that would enable a broader range of important science missions.

Page 1/4



Radioisotope power systems for space
exploration

The most current RTG model, the Multi-Mission Radioisotope Thermoelectric Generator (MMRTG), provides

approximately 110 Watts of electrical power when freshly fueled. RTGs are built to last. Its sturdy and

compact design make it an ideal energy source for remote operations.

Curium-243 of &#226; Alternatives to Plutonium-238 for Space Power Applications,&#226; dated August 4,

1992, including the attachment &#226; Radioisotope Fuel Selection for (243Cm) and the daughter products of

uranium-232 &#194;&#173;(especially Outerplanetary Missions&#226; prepared by Fairchild Space

Company; and a l &#194;&#173;etter from Arthur S. Mehner, Department of ...

A Radioisotope Power System (RPS) generates power by converting the heat released from the nuclear decay

of radioactive isotopes, such as Plutonium-238 (Pu-238), into electricity. First used in space by the U.S. in

1961, these devices have enabled some of the most challenging and exciting space missions in history,

including the Pioneer and Voyager probes ...

For more information on the development of radioisotope power systems for space exploration, visit:

rps.nasa.gov The RPS Program is working on two major fronts to develop the ... power systems for space

exploration. This artist''s concept shows the internal structure of an enhanced MMRTG, which would fea- ...

Spacecraft require electrical energy. This energy must be available in the outer reaches of the solar system

where sunlight is very faint. It must be available through lunar nights that last for 14 days, through long

periods of dark and cold at the higher latitudes on Mars, and in high-radiation fields such as those around

Jupiter.

Such systems convert the heat generated by the decay of radioactive isotopes (such as pluto-nium-238) into

electricity that is then used to power the space-craft. A portion of this decay heat can even be used to warm

spacecraft subsystems in the frigid environment of space.

RPS -- short for radioisotope power systems -- are sometimes referred to as a type of &quot;nuclear

battery.&quot;. RPS offer the key advantage of operating continuously over long-duration space missions,

largely independent of changes in sunlight, ...

Dynamic power conversion offers the potential to produce Radioisotope Power Systems (RPS) that generate

higher power outputs and utilize the available heat source plutonium fuel more efficiently than Radioisotope

Thermoelectric Generators. Additionally, dynamic systems offer the potential of producing generators with

significantly reduced power degradation over the course ...

What is a Radioisotope Power System? Radioisotope power systems (RPS) convert heat generated by the

natural decay of plutonium-238--a radioactive isotope--into electrical power. They have powered more than

two dozen U.S. space missions and are capable of producing heat and electricity under the harsh conditions in

deep space for decades without ...
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Table 1: Radioisotope Power System (RPS) Funds, Fiscal Years 2011 to 2017 13 Table 2: Radioisotope Power

Systems for Space Exploration 23 Table 3: National Academy of Sciences'' (NAS) 20132022 - Decadal

Survey Recommended Missions and Power Sources 44 Figures Figure 1: Expanded View of the

Multi-Mission Radioisotope

radioisotope power systems and insight into the needs of the user community. An important NASA objective

is ... investment in unique competencies. RPS have been highly successful supporting United States space

exploration, having been used on 27 space missions to date. The National Aeronautics and Space

Administration

Radioisotope Power Systems Committee Space Studies Board Aeronautics and Space Engineering Board

Division on Engineering and Physical Sciences THE NATIONAL ACADEMIES PRESS ... A Constrained

Space Exploration Technology Program: A Review of NASA''s Exploration Technology Development

Program (ASEB, 2008)

Radioisotope power systems (RPS) have been essential to the U.S. exploration of outer space. RPS have two

primary uses: electrical power and thermal power. To provide electrical power, the RPS uses the heat

produced by the natural decay of a radioisotope (e.g., plutonium-238 in U.S. RPS) to drive a converter (e.g.,

thermoelectric elements or ...

Through a strong partnership between the Energy Department''s office of Nuclear Energy and NASA,

radioisotope power systems have been providing the energy for deep space exploration.

However, there are indeed much smaller scale situations involving the production of energy using nuclear

processes. One of these examples is the use of radioisotope thermoelectric generators (RTGs).

Radioisotope power systems (RPS), which are crucial for deep space exploration, use the decay of

plutonium-238 for power. The recent shipment of 0.5 kilograms of heat source plutonium-238 from the DOE''s

Oak Ridge National Laboratory to the Los Alamos National Laboratory represents a significant step in fueling

NASA''s future missions.

Radioisotope power systems in space missions: Overview of the safety aspects and recommendations for the

European safety case. ... These communications should highlight the benefits of radioisotope power systems as

an enabler for exploration, provide publicly accessible descriptions of the systems and safety approach and

give sound ...
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