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Background Guide 



Letter from the Executive Board 

 

It gives us immense pleasure to welcome you to SNAMUN’22. 

 

The following Background Guide has been formulated keeping in mind various 

aspects of the agenda to be discussed in committee. Though this Background 

Guide lists out the broad facets of the agenda that we would like to see being 

debated upon in committee, let us highlight the fact that this piece of document 

is NOT exhaustive and that further reading on part of the delegates is essential 

in order to steer the Council in the right direction. Also, not under any 

circumstances can the Background Guide be quoted or used as substantial proof 

in committee sessions. Delegates are expected to build their research upon the 

topics highlighted in the following pages, though further research would also be 

appreciated. 

 

We are most looking forward to seeing what you, members of the committee, 

can bring to the table, both in terms of your ideas in council and your creativity 

in crafting solutions. 

 

Regards, 

 

Executive Board 

 

 

  



Introduction to Working Group on the Use of Nuclear 

Power Sources in Outer Space 

 

The Working Group on the Use of Nuclear Power Sources in Outer Space has a 

long record of productive work under matters under its consideration. In 2009, 

the Working Group developed, jointly with the International Atomic Energy 

Agency (IAEA), the Safety Framework for Nuclear Power Source Applications 

in Outer Space. Currently, the Working Group is working towards the following 

objectives of its multi-year work plan for the period 2017-2021, adopted by the 

Subcommittee at its fifty-fourth session, in 2017 (A/AC.105/1138, annex II, 

paras. 8 and 9): 

 

Objective 1:  Promote and facilitate the implementation of the Safety 

Framework for Nuclear Power Source Applications in Outer Space by: 

(a) Providing an opportunity for member States and international 

intergovernmental organisations considering or initiating involvement in 

space nuclear power source (NPS) applications to summarise and discuss 

their plans, progress to date and any challenges faced or foreseen in 

implementing the Safety Framework; 

(b) Providing an opportunity for member States and international 

intergovernmental organisations with experience in space NPS 

applications to make presentations on challenges identified under 

subparagraph (a) above, and on their mission-specific experiences in 

implementing the guidance contained in the Safety Framework. 

 

Objective 2: Discuss within the Working Group advances in knowledge and 

practices and their potential for enhancing the technical content and scope of the 

Principles Relevant to the Use of Nuclear Power Sources in Outer Space 

through presentations from member States and international intergovernmental 

organisations based on one or more of the following: 

(a) Their practical experience in implementing the Principles; 

(b) Their knowledge of advances in science and technology relating to space 

NPS; 

(c) Their knowledge of internationally accepted norms, standards and 

practices regarding radiation protection and nuclear safety. 

 



On the basis of its deliberations during 2021, as well as at the formal and 

informal meetings held during the session of STSC in 2022, the Working Group 

agreed that more discussions and work were needed in order to complete its 

final report to the Subcommittee. The Working Group therefore recommended 

that the current multi-year work plan be extended to 2023 as follows: 

● Finalise the report to the Subcommittee on the outcomes of the multi-year 

work plan and explore options for gathering information about advances 

in knowledge, practices and plans for future space nuclear power source 

applications. 

 

 

  



Nuclear Energy 

 

Nuclear energy is the energy in the nucleus, or core, of an atom. Atoms are tiny 

units that make up all matter in the universe, and energy is what holds the 

nucleus together. There is a huge amount of energy in an atom's dense nucleus. 

In fact, the power that holds the nucleus together is officially called the "strong 

force." 

 

Nuclear energy can be used to create electricity, but it must first be released 

from the atom. In the process of nuclear fission, atoms are split to release that 

energy. 

 

A nuclear reactor, or power plant, is a series of machines that can control 

nuclear fission to produce electricity. The fuel that nuclear reactors use to 

produce nuclear fission is pellets of the element uranium. In a nuclear reactor, 

atoms of uranium are forced to break apart. As they split, the atoms release tiny 

particles called fission products. Fission products cause other uranium atoms to 

split, starting a chain reaction. The energy released from this chain reaction 

creates heat. 

 

The heat created by nuclear fission warms the reactor's cooling agent. A cooling 

agent is usually water, but some nuclear reactors use liquid metal or molten salt. 

The cooling agent, heated by nuclear fission, produces steam. The steam turns 

turbines, or wheels turned by a flowing current. The turbines drive generators, 

or engines that create electricity. 

 

Rods of material called nuclear poison can adjust how much electricity is 

produced. Nuclear poisons are materials, such as a type of the element xenon, 

that absorb some of the fission products created by nuclear fission. The more 

rods of nuclear poison that are present during the chain reaction, the slower and 

more controlled the reaction will be. Removing the rods will allow a stronger 

chain reaction and create more electricity. 

 

As of 2011, about 15 percent of the world's electricity is generated by nuclear 

power plants. The United States has more than 100 reactors, although it creates 

most of its electricity from fossil fuels and hydroelectric energy. Nations such as 



Lithuania, France, and Slovakia create almost all of their electricity from 

nuclear power plants. 

 

 

 

 

 

 

  



Introduction 

 

Nuclear power reactors use controlled nuclear fission in a chain reaction. With 

the use of neutron absorbers, the rate of reaction is controlled, so the power 

depends on the demand. 

Radioisotope Thermoelectric Generators (RTGs) are an alternative source of 

power where a chain reaction does not take place. The power depends on the 

initial amount of the radioisotope used as fuel and the power is provided by 

converting the heat generated by radioactive decay of the radioisotope into 

electricity using thermocouples. Most RTGs use plutonium-238. With the use of 

RTGs, the power generated cannot be varied or shut down so supplementary 

batteries need to be taken into account for the peak times. RTGs are used when 

spacecraft require less than 100 kW. Above that, fission systems are much more 

cost effective than RTGs. 

The United Nations has an Office for Outer Space Affairs (UNOOSA)* which 

implements decisions of the Committee on the Peaceful Uses of Outer Space 

(COPUOS) set up in 1959 and now with 71 member states. UNOOSA 

recognises “that for some missions in outer space nuclear power sources are 

particularly suited or even essential owing to their compactness, long life and 

other attributes” and “that the use of nuclear power sources in outer space 

should focus on those applications which take advantage of the particular 

properties of nuclear power sources.” It has adopted a set of principles 

applicable “to nuclear power sources in outer space devoted to the generation of 

electric power on board space objects for non-propulsive purposes,” including 

both radioisotope systems and fission reactors. 

 

  



Nuclear Technology in Space 

 

History 

 

Nuclear power has a proven track record of safely and reliably powering 

interplanetary research missions. Radioisotope power systems, called “space 

batteries” or “plutonium batteries,” are essentially nuclear batteries that reliably 

convert heat generated by the decay of plutonium-238 into electric power.  

These nuclear space batteries are often paired with radioisotope heater units that 

keep the craft’s instruments warm enough to operate properly.  

In 1961, the U.S. Navy's Transit 4A navigation satellite was the first U.S. 

spacecraft powered by nuclear energy, and in 1977, Voyager 1 and Voyager 2, 

both powered by nuclear energy, launched and yielded some of the most 

important discoveries in U.S. space exploration history. The Voyager missions 

are both in interstellar space, making them the most distant human-made objects 

in space.  

These power systems allow us to travel further from the sun, and they have 

fueled missions to explore other planets, such as the first spacecraft to orbit 

Jupiter in 1989. 

Nuclear-powered space travel has provided decades of successful space 

missions, and two of the most important, due to the information they’ve 

gathered, are Cassini and Curiosity.  

Cassini, powered by nuclear energy, is an ongoing exploration of Saturn and its 

moons. It has released the Huygens probe, which successfully landed on Titian 

in 2005, completing the first ever landing of a craft from earth into the outer 

solar system. Data collected from this international mission is helping scientists 

understand more about earth and its climate before humans.  

The most recent nuclear-powered space mission is Curiosity, which launched in 

2011 and is still roaming Mars to this day. The rover studies rocks and climate, 

helping us understand Mars’s conditions. 

 

New Developments 

 

Over the years, the National Aeronautics and Space Administration (NASA), 

the Department of Defence (DOD) and the Department of Energy (DOE) have 

explored different kinds of nuclear power in space, such as space nuclear 



reactors, and for decades they have been interested in nuclear thermal 

propulsion. This is a process where a propellant, such as liquid hydrogen, is 

heated by a reactor and expelled at a high speed.  

An engine powered by nuclear thermal propulsion could reduce flight time, 

decreasing challenges with keeping crews living in flight and reducing their 

exposure to radiation. 

NASA and DOE have led efforts to advance these space nuclear technologies. 

This year, the agencies chose three nuclear thermal propulsion reactor design 

concepts to fund. The $5 million contracts were awarded to BWX Technologies 

partnered with Lockheed Martin, General Atomics Electromagnetic Systems 

partnered with X-energy and Aerojet Rocketdyne, and Ultra Safe Nuclear 

Technologies partnered with GE Hitachi, General Electric Research, and others.   

These reactor designs allow us to explore deeper into space, travelling further 

away from the sun where we are unable to harness the power of solar energy. 

Nuclear fission can be utilised to provide surface power on the moon and Mars, 

and small, light fission reactors could provide up to 10 kilowatts of electrical 

power for at least 10 years. This is enough electricity to power several 

households. NASA, in collaboration with the DOE, is planning to design and 

test one of these systems, using low enriched uranium fuels, on the moon by the 

late 2020s. 

The reliable and continuous nature of fission reactors would allow easy access 

to electricity regardless of conditions, and astronauts could take advantage of 

this constant source of power to further explore these planets.  

 

 

Armament Possibility Risks 

 

In addition to the natural radiation dangers which will confront the space 

traveller, we must also consider manmade perils which may exist during time of 

war. In particular, the use of nuclear weapons may pose a serious problem to 

manned military space operations. The singular emergence of man as the most 

vulnerable component of a space-weapon system becomes dramatically 

apparent when nuclear weapon effects in space are contrasted with the effects 

which occur within the Earth's atmosphere. 

When a nuclear weapon is detonated close to the Earth's surface the density of 

the air is sufficient to attenuate nuclear radiation (neutrons and gamma rays) to 

such a degree that the effects of these radiations are generally less important 



than the effects of blast and thermal radiation. The relative magnitudes of blast, 

thermal and nuclear radiation effects are shown in figure 1 for a nominal fission 

weapon (20 kilotons) at sea level. 

The solid portions of the three curves correspond to significant levels of blast, 

thermal, and nuclear radiation intensities. Blast overpressures of the order of 4 

to 10 pounds per square inch will destroy most structures. Thermal intensities of 

the order of 4 to 10 calories per square centimetre will produce severe burns to 

exposed persons. Nuclear radiation dosages in the range 500 to 5,000 roentgens 

are required to produce death or quick incapacitation in humans. 

If a nuclear weapon is exploded in a vacuum-i. e., in space-the complexion of 

weapon effects changes drastically: 

First, in the absence of an atmosphere, the blast disappears completely. 

Second, thermal radiation, as usually defined, also disappears. There is no 

longer any air for the blast wave to heat and much higher frequency radiation is 

emitted from the weapon itself. 

Third, in the absence of the atmosphere, nuclear radiation will suffer no 

physical attenuation and the only degradation in intensity will arise from 

reduction with distance. As a result the range of significant dosages will be 

many times greater than is the case at sea level. 

 

Points to be focused 

 

● Potential of outer space development using nuclear energy 

 

● Effect on power dynamics and political stability 

 

● Side-effects of using nuclear energy in outer space 

 

● How does it work along with the Nuclear Non-Proliferation Treaty? 

 

● Monitoring and transparency regarding the risk of armament. 
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