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I. Introduction 

For over 60 years, fusion energy has been recognised as a promising technology 
for safe, secure and environmentally-sustainable commercial electrical power 
generation. Over the past decade, research and development programmes across the 
globe have shown progress in developing critical underlying technologies. 
Approaches ranging from high-temperature plasma magnetic confinement fusion to 
inertial confinement fusion are increasingly better understood. 

As scientific research progresses in its aim to achieve fusion “ignition”, where 
nuclear fusion becomes self-sustaining, the international legal community should 
consider how fusion power technologies fit within the current nuclear liability legal 
framework. An understanding of the history of the civil nuclear liability regimes, 
along with the different risks associated with fusion power, will enable nations to 
consider the proper legal conditions needed to deploy and commercialise fusion 
technologies for civil power generation. 

This note is divided into three substantive parts. It first provides background 
regarding fusion power and describes the relatively limited risks of fusion 
technologies when compared with traditional nuclear fission technologies. It then 
describes the international nuclear liability regime and analyses how fusion power 
fits within the text of the three leading conventions. Finally, it examines how fusion 
power may fall within the international nuclear liability framework in the future, a 
discussion that includes possible amendments to the relevant international liability 
conventions. It concludes that the unique nature of the current civil nuclear liability 
regime points towards the development of a more tailored liability solution because 
of the reduced risks associated with fusion power. 

II. Background: Fusion power 

A. The long-term need for fusion 

Providing for the world’s rapidly escalating energy demands is one of the most 
urgent and difficult challenges facing our society. Even with likely improvements in 
efficiency and energy conservation, there is a critical need to move power 
generation away from hydrocarbon fuels in order to reduce carbon emissions and 
meet energy demands. 

Solar, wind, geothermal and hydro sources of energy will play an important role 
in meeting this challenge. However, not all countries have sufficient resources of 
these forms of energy to meet future power requirements and wind and solar cannot 
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provide reliable base-load power without utility-scale energy storage facilities.1 
Traditional nuclear fission power reactors offer many advantages but also require 
addressing the safety and proliferation concerns associated with enrichment, 
reprocessing and high level waste disposal. While stakeholders continue to pursue 
these solutions, current fleets of hydrocarbon and nuclear power plants will 
eventually need to be replaced and preparations will need to be made for future 
energy systems. 

B. Understanding fusion 

While nuclear fission involves splitting heavy atoms, nuclear fusion is the 
process of combining two light atoms to form one atom of another, heavier, 
element. Discovered before fission in 1934, fusion results in the release of atomic 
particles with significant energy. In order to produce fusion, the fuel must be 
confined and compressed to high energy levels. The easiest way to enable the fusion 
of two nuclei is through confinement and heat: once an atom is heated above its 
ionisation energy, its electrons are separated from the nucleus. There are two 
primary approaches to fusion energy that receive international funding: (1) magnetic 
confinement and (2) inertial confinement.2 There are more than a dozen 
technologies that are being considered for generating power from nuclear fusion. 

Magnetic confinement fusion uses heat exceeding 100 million degrees Celsius to 
create an electrically conductive plasma cloud.3 The fuel (e.g. deuterium and tritium) 
is confined in a magnetic field within a protected chamber. With the heat generated 
by the confinement, the fuel converts into a plasma cloud containing separated ions 
and electrons that release additional energy upon ignition.4 Magnetic confinement 
designs include the tokamak, stellarator, spherical torus, reversed-field pinch, 
field-reversed configuration and tandem mirror.5 Magnetic confinement facilities 
include: the Joint European Torus (JET) in Culham, United Kingdom; the National 
Spherical Torus Experiment (NSTX), in Princeton, New Jersey, United States; the 
EAST (HT-7U Superconducting Tokamak) in Hefei, China; and the Korea 
Superconducting Tokamak Advanced Research (KSTAR) in Daejon, South Korea.6 
Ongoing international efforts in the development of magnetic fusion include the 
International Thermonuclear Experimental Reactor (ITER), which is under 
construction in France.7 ITER will provide an opportunity to test tritium breeding 

                                                      

1. In the next few years, new adiabatic energy storage technologies may allow more wind 
and solar to provide base-load power, though with a loss in efficiency. Liquefied air 
energy storage is gaining in acceptance, while compressed air and pumped hydro 
facilities continue to be constructed where conditions allow. 

2. Electric Power Research Institute (2012), Program on Technology Innovation: Assessment of 
Fusion Energy Options for Commercial Electricity Production, Palo Alto, California,  
p. 2-1. 

3. National Research Council (1989), Pacing the U.S. Magnetic Fusion Program, National 
Academy Press, Washington, DC, p. 16. The inside walls of the designs can be cooled by 
various methods, including liquid helium and liquid nitrogen, as well as ceramic plates 
that are designed to withstand high temperatures. 

4. Ibid. Depending on the design, plasma can be heated by several methods, including the 
introduction of an electrical current, magnetic compression, microwaves, the injection of 
neutral beams of atoms and radio frequency waves. 

5. Krivit, S. B., T.B. Kingery and J. H. Lehr, (eds.) (2011), Nuclear Energy Encyclopedia: Science, 
Technology, and Applications, John Wiley & Sons, Inc., Hoboken, New Jersey, sec. 5.2. 

6. JET began operation in 1983, NSTX began operation in 1999, EAST began operation in 2006 
and KSTAR began operation in 2008. 

7. Ikeda, K. (2010), “ITER on the Road to Fusion Energy”, Nuclear Fusion 50. 
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blanket modules.8 In 2012, it became the world’s first fusion reactor to obtain nuclear 
licensing following a review of its safety characteristics by the French regulatory 
authority.9 Additionally, the Wendelstein 7-X, a stellarator fusion experimental 
reactor at the Max-Planck Institut für Plasmaphysik, is nearing completion in 
Germany. 

Inertial confinement fusion uses compression and energy to heat fuel targets 
using beams of high-energy laser light, ions or electrical current. These laser targets 
can be heated through direct and indirect mechanisms. In a direct-drive target, the 
driver energy (e.g. the laser or ion beam) strikes the fuel directly. In an indirect-drive 
target, the driver energy strikes the inner surface of a hohlraum that re-radiates the 
energy in the form of x-rays to compress the fuel.10 Several inertial confinement 
systems have been developed, the largest being the National Ignition Facility (NIF) in 
California, which uses an indirect-drive confinement technology.11 Similar-scale 
facilities are now under construction in France (Laser Megajoule, LMJ) and Russia 
(UFL-2M) and there are plans for a similar device in China (SG-IV). 

For both magnetic and inertial fusion confinement installations, the heat 
transfer processes are similar (e.g. the excited particles that are generated from 
fusion are captured in a molten salt or other liquid blanket), as described later in this 
note. Balance-of-plant facilities in fusion energy installations can use existing 
technologies found in fission and fossil-fuelled plants.12 

C. Limited risks 

There are important differences between the limited risks associated with fusion 
and the well-publicised radiological risks associated with fission energy. First, unlike 
fission reactors, pure fusion facilities that do not contain fissile or fertile materials 
cannot undergo fission.13 This means that the source terms that describe the 
radiological risk in fusion installations are essentially eliminated when the system is 
not operating, thereby removing the nuclear criticality and associated transboundary 
risks that exist with fission reactors. Second, while fission results in long-lived and 
biologically hazardous materials, the radionuclides generated in fusion installations 

                                                      

8. See Giancarli, L. et al. (2006), “Breeding Blanket Modules Testing in ITER: An International 
Program on the Way to DEMO”, Fusion Engineering and Design, Vol. 81, Issues 1-7, 
pp. 393-405. 

9. ITER Organization (2012), “ITER Organization: 2012 Annual Report”, Saint-Paul-lez-Durance, 
France, p. 3. 

10. National Research Council (2013), An Assessment of the Prospects for Inertial Fusion Energy, 
The National Academies Press, Washington, DC, p. 4. 

11. Moses, E.I. (November 2001), “The National Ignition Facility: Status and Plans for Laser 
Fusion and High-Energy-Density Experimental Studies”, 8th International Conference on 
Accelerator and Large Experimental Physics Control Systems, San Jose, California, p. 1. In 2013, 
the National Ignition Facility achieved an important milestone in the history of fusion, 
where the energy generated through a fusion reaction exceeded the amount of energy 
deposited into the fusion fuel during the implosion process, resulting in a fuel gain 
greater than unity. Hurricane, O. A. et al. (20 February 2014), “Fuel Gain Exceeding Unity 
in an Inertially Confined Fusion Implosion”, Nature, Vol. 506, pp. 343-48. 

12. Applicable systems include the steam, gas-turbine, Rankine and Brayton cycles. 
13. See US Department of Energy (1996), “Safety of Magnetic Fusion Facilities: Requirements”, 

DOE-STD-6002-96, p. 14. As discussed later in this article, there are some non-pure 
hybrid-fission-fusion designs that use fissile or fertile materials in the surrounding 
blanket. 
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by the irradiation of the surrounding materials are distinctly shorter-lived.14 Third, 
although fission reactors must be operated as a nuclear facility, those fusion 
facilities that are operated without tritium (e.g. only with protium or deuterium) 
may not require special considerations as a nuclear facility.15 

The nuclear insurance industry has examined the risks associated with fusion 
facilities. For example, in 1991 the European Insurance Committee provided the 
Group of Governmental Experts on Third Party Liability in the Field of Nuclear 
Energy (today the Nuclear Law Committee) of the Organisation for Economic 
Co-operation and Development (OECD) Nuclear Energy Agency (NEA) with findings 
regarding the radiological risks associated with fusion reactors. The report noted 
that it was the view of the Nuclear Insurance Pools, which provide insurance for 
nuclear installations, that “... the risks associated with the fusion process are of a 
lower order of magnitude than for fission reactors ...”.16 Similarly, a European Fusion 
Power Plant Conceptual Study in 2005 estimated that the maximum radiological 
doses to the public arising from the “most severe conceivable accident” driven by 
in-plant energies at a fusion installation would not approach the evacuation levels 
required in many national regulations.17 

To examine these relatively small risks of fusion more closely, this paper next 
studies two key areas of risk regarding nuclear fusion facilities: (1) fusion fuel and 
tritium handling and (2) neutron release and activation. 

1. Fusion fuel and tritium handling 

Leading fusion energy designs utilise a fuel consisting of deuterium and tritium, 
both heavy isotopes of hydrogen. Deuterium is widely available and can be extracted 
from water. Tritium is extremely rare, formed naturally by the interaction of cosmic 
rays with atmospheric gasses and in smaller amounts through nuclear reactions in 
the earth.18 Tritium can also be produced in light water reactors through neutron 
interaction with boron and in heavy water reactors through the neutron interaction 
of lithium or deuterium. Tritium is a low-energy beta emitter, with a half-life of 
12.3 years.19 Since tritium is a beta emitter, it is not dangerous externally (its beta 
particles are unable to penetrate the skin), but it is a radiation hazard when inhaled, 

                                                      

14. See ibid. See also European Fusion Development Agreement (13 April 2005), 
“A Conceptual Study of Commercial Fusion Power Plants: Final Report of the European 
Fusion Power Plant Conceptual Study”, Doc. EFDA (05)-27/4.10, Rev. 1, p. 19; see also 
European Commission (23 May 2007), “Report on the Hearing of Nuclear Fusion Platform”, 
p. 1. 

15. See Safety of Magnetic Fusion Facilities: Requirements, supra note 13. 
16. The Nuclear Insurance Pools concluded, however, that although the risk was lower, 

insurance within the nuclear pooling system was appropriate because fusion reactors 
still contain a “real” radiological risk. Group of Governmental Experts on Third Party 
Liability in the Field of Nuclear Energy (1991), “Note provided by the European insurance 
committee: radiological risks associated with fusion reactors”, OECD/NEA Doc.  
No. NEA/LEG/DOC(91)7, p. 2. 

17. The report estimated that the maximum radiological doses would not exceed 18 mSv, in 
comparison to national regulations which are 50 mSv. A Conceptual Study of Commercial 
Fusion Power Plants: Final Report of the European Fusion Power Plant Conceptual Study, 
supra note 14, p. iv. 

18. SongSheng, J. and H.E. Ming (February 2008), “Evidence for Tritium Production in the 
Earth’s Interior”, Chinese Science Bulletin, Vol. 53, No. 4, p. 540. 

19. Note provided by the European insurance committee: radiological risks associated with 
fusion reactors, supra note 16, p. 6. For additional information on tritium, see European 
Commission (2007), “Emerging Issues in Tritium and Low Energy Beta Emitters”, 
Proceedings of a scientific seminar held in Luxembourg on 13 November 2007, 
Directorate-General for Energy and Transport, Working Party on Research Implications 
on Health and Safety Standards of the Article 31 Group of Experts, Luxembourg. 
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ingested or absorbed through the skin.20 Tritium has a short biological effective 
half-life in the human body of approximately ten days, which reduces long-term 
bioaccumulation.21 By comparison, nuclear fission products in light water reactors 
include hundreds of different beta emitters, and many of these isotopes have short 
half-lives that produce large amounts of radiation. It is the intense, shorter half-life 
isotopes that make spent nuclear fuel so dangerous.22 

Because the associated radioactive risks from tritium are also relatively low, 
estimated to be lower than the handling of radioisotopes for medical or industrial 
purposes,23 two tokamak reactors that have burned tritium fuel have been treated as 
industrial users as opposed to more hazardous nuclear facilities. In the United 
Kingdom, the JET fusion facility is classified in the same category as an industrial 
user of radioactive material, and in the United States, the TFTR is classified as a 
Department of Energy hazard “Category 3” non-reactor nuclear facility.24 The NIF 
facility, an inertial confinement system that uses small deuterium-tritium targets, is 
treated as even below a hazard “Category 3”.25 Similarly, the ITER magnetic 
confinement project, which will contain approximately three kilograms of tritium 
on-site, has been classified as a “Laboratory or Fuel Plant” type of nuclear facility 
(INB) rather than a full reactor.26 

Key fusion designs also anticipate that a blanket of lithium surrounding the 
containment system will absorb neutrons and provide heat transfer.27 Lithium is a 

                                                      

20. US Nuclear Regulatory Commission (February 2011), “Fact Sheet on Tritium, Radiation 
Protection Limits, and Drinking Water Standards”, available at: www.nrc.gov/reading- 
rm/doc-collections/fact-sheets/tritium-radiation-fs.html. 

21. The International Commission on Radiological Protection guides estimate a 10-day 
effective half-life. Studies for the effective half-life for workers at Korean Nuclear Power 
Plants have been found to be shorter than this standard. Kim, H.G., et al. (2011), “Analysis 
of Metabolism and Effective Half-life for Radiation Workers’ Tritium Intake at Pressurized 
Heavy Water Reactors”, Nuclear Science and Technology, Vol. 1, p. 545. 

22. See generally, Knolls Atomic Power Laboratory (2010), Nuclides and Isotopes: Chart of the 
Nuclides, 17th ed. 

23. Note provided by the European insurance committee: radiological risks associated with 
fusion reactors, supra note 16, p. 7. 

24. El-Guebaly, L. et al. (August 2011), “Challenges of Fusion Power Plant Licensing: 
Differences and Commonalities with Existing Systems”, Fusion Science and Technology, 
Vol. 60, p. 753. The hazard classification system is based on an evaluation of the 
consequences of unmitigated releases following a hazard analysis that involves a 
determination of material, system, process and plant characteristics that can produce 
undesirable consequences. Hazard Category 3 under this system means that the facility 
“[s]hows the potential for only significant localized consequences” and is the lowest level 
category of the three levels within the hazard classification system. US Department of 
Energy (2000), “Nonreactor Safety Design Criteria and Explosives Safety Criteria Guide for 
use with DOE O 420.1, Facility Safety”, DOE G 420.1-1, p. ix. 

25. El-Guebaly, L. et al. (August 2011), “Challenges of Fusion Power Plant Licensing: 
Differences and Commonalities with Existing Systems”, Fusion Science and Technology, 
Vol. 60, p. 755. Below a hazard “Category 3” means that less than 16 000 Ci (1.6 grams) of 
tritium is allowed in the facility. 

26. Rodriguez-Rodrigo, L., et al., “Licensing ITER in Europe: An Example of Licensing a Fusion 
Facility”, available at: www-pub.iaea.org/MTCD/publications/PDF/P1250-cd/papers/ppca2- 
iii.pdf; see El-Guebaly, L. et al. (August 2011), “Challenges of Fusion Power Plant Licensing: 
Differences and Commonalities with Existing Systems”, Fusion Science and Technology, 
Vol. 60, p. 755. For comparison purposes, some LIFE reactor design plans estimate less 
than one kilogram of tritium on site. Reyes, S. et al. (13 June 2013), “Developing the Safety 
Basis for Laser Inertial Fusion Energy”, presentation to 25th Symposium on Fusion 
Engineering, San Francisco, California, slides 10, 11. 

27. The lithium may be in the form of a lithium salt, a blanket that contains lithium as a 
liquid or a solid, or in a liquid wall of lithium. 
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light metal with good heat transfer properties and low neutron activation. Tritium 
can be absorbed and created in the lithium blanket, and then separated and stored.28 
This means that fusion installations will need to assess risks associated with a 
release of tritium. A report prepared by the OECD/NEA Secretariat considered a 
tritium leak from a tritium handling facility in a worst-case scenario in a fusion 
installation.29 Under one scenario, one or two kilograms of tritium would be 
dispersed locally into the groundwater system. While such a release would be “well 
above the order of magnitude” of medical use and could contaminate water supplies 
for several days,30 this would not be comparable in scope, for example, to 
well-known nuclear incidents, such as those at Chernobyl or Fukushima. In a “worst 
case” scenario with the release of tritium and activation products at a 
commercial-scale fusion facility, it is estimated that the highest dosage to 
individuals outside the site would be “well below” the level at which the European 
Commission recommendations would require evacuation.31 

To reduce risks associated with tritium, the Laser Inertial Fusion Energy (LIFE) 
design, developed under the auspices of the US Department of Energy at the 
Lawrence Livermore National Laboratory, is expected to contain less than one 
kilogram of on-site tritium inventory, with each inertial fusion target containing less 
than one milligram of tritium.32 However, lithium, which is a preferred candidate 
material for the blanket system in the LIFE design, reacts with water and oxygen. 
Partly for this reason, the LIFE design contemplates that the heat transfer will derive 
from a primary lithium loop to a secondary salt loop to minimise the potential for 
lithium and water interaction, and with the vast majority of the tritium held 
immobile in specialised storage systems that are designed to withstand fire.33 

Although most of the expected nuclear fusion designs for power generation 
involve deuterium-tritium fuel, other fusion fuel cycles may be explored. Advanced 
fuels include deuterium-deuterium and deuterium-helium-3. The advantage of such 
fuels is that they would not use tritium and therefore would not require breeding.34 
Deuterium-helium, in particular, is advantageous from a radiological safety 
perspective since it does not contain tritium and exhibits only moderate neutron 
activation.35 

2. Neutron emission and activation 

Fusion results in the release of neutrons that irradiate the fusion chamber and 
requires shielding to protect workers in surrounding areas during plant operation. 
As compared to fission, fusion produces more neutrons per unit of energy and these 
neutrons have twice the energy.36 Accordingly, the walls of a fusion chamber are 
subject to design requirements that consider neutron bombardment and the need 

                                                      

28. Reyes, S. et al. (August 2013), “LIFE Tritium Processing: A Sustainable Solution for Closing 
the Fusion Fuel Cycle”, Fusion Science and Technology, Vol. 64, No. 2, pp. 187-193. 

29. OECD/NEA Secretariat (2 October 1992), “Technical Scope of the Paris and Vienna 
Conventions: Fusion Reactors”, Report of the Standing Committee on Liability for Nuclear 
Damage, SCNL/6/4, p. 120. 

30. Ibid. 
31. Ibid. However, it would be above the level at which shelter would be needed and a state 

should consider evacuation. 
32. Developing the Safety Basis for Laser Inertial Fusion Energy, supra note 26, slide 11. 
33. Reyes, S. et al. (June 2013), “LIFE: A Sustainable Solution for Developing Safe, Clean Fusion 

Power”, Health Physics Journal, Vol.15, p. 644. 
34. Zucchetti, M. and L. Sugiyama (2006), “Advanced Fuel Cycles for Fusion Reactors: Passive 

Safety and Zero-Waste Options”, Journal of Physics: Conference Series, No. 41, p. 497. 
35. Ibid., p. 498. 
36. Note provided by the European insurance committee: radiological risks associated with 

fusion reactors, supra note 16, p. 7. 
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for periodic replacement of components within the fusion chamber using remote 
handling devices.37 The radiotoxicity of certain activated materials decreases rapidly 
at first and then more gradually over 100 years, meaning that most activated 
materials could be regarded as non-radioactive or recyclable after a suitable decay 
period.38 Only a small amount of this activated material, if any, would require 
long-term disposal in a nuclear waste repository, and would not approach the 
requirements for geologic disposal required for high-level nuclear waste.39 For 
example, estimates for the LIFE plant design are that the residual decommissioned 
material would qualify for Class C or significantly less radioactive low-level waste. 

With respect to plant workers, occupational risks and radiation exposure will 
depend on the details of the installation design and operating practices, as shown by 
detailed studies that have been made for ITER. Focus areas will include hazards 
associated with vacuum pump systems, the tritium removal system, and exposure 
to electromagnetic fields (the latter for magnetic fusion facilities only).40 In the 
United States, the Department of Energy Fusion Safety Standards provide limitations 
for worker exposures based on Title 10 of the Code of Federal Regulations (10 CFR) 
Part 20 or 10 CFR Part 835.41 Further, the principle of “as low as reasonably 
achievable” (ALARA) is to be used in developing worker radiological exposure limits 
for such facilities.42 

III. Nuclear liability regimes and fusion power 

A. Nuclear liability generally 

There are two primary international treaty regimes that regulate civil liability for 
damage caused by a nuclear accident.43 The first is the Convention on Third Party 
Liability in the Field of Nuclear Energy of July 29, 1960, as amended, established 
under the auspices of the OECD/NEA and predominantly used in Europe.44 It is 
supplemented by the Brussels Supplementary Convention to the Paris Convention 
on Third Party Liability in the Field of Nuclear Energy of January 31, 1963, as 
amended (the Brussels Supplementary Convention), which establishes additional 
monetary coverage for the Paris Convention.45  The second nuclear liability treaty 

                                                      

37. See Ibid., p. 8. In a plasma facility, for example, it is estimated that activated particles on 
the plasma-facing components will have relatively high nuclear activity (0.1 to 
0.4 TBq per gram except Carbon 14 and Tritium). 

38. Neutron-activated material in a fusion installation will be regarded as non-active (with a 
contact dose rate lower than 0.001 mSvh-1 after 50 years) or recyclable (with a contact 
does rate lower than 20 mSvh-1 after 50 years). A Conceptual Study of Commercial 
Fusion Power Plants: Final Report of the European Fusion Power Plant Conceptual Study, 
supra note 14. 

39. Ibid., pp. 19-20. 
40. See, e.g., ITER Organization (2002), “ITER Plant Description Document, Chapter 5, Safety”, 

G A0 FDR 1 01-07-13 R1.0, p. 25. 
41. Safety of Magnetic Fusion Facilities: Requirements, supra note 13, p. 5. 
42. Ibid.  
43. The United States originally developed the first nuclear liability law in 1957, the 

Price-Anderson Act, which establishes many of the principles used in the current 
international nuclear liability conventions. 

44. Paris Convention on Third Party Liability in the Field of Nuclear Energy of 29 July 1960, as 
amended by the Additional Protocol of 28 January 1964 and by the Protocol of 
16 November 1982 (Paris Convention), 1519 UNTS 329; Protocol to Amend the [Paris] 
Convention on Third Party Liability in the Field of Nuclear Energy (2004) (2004 Protocol), 
unofficial consolidated text available at: www.oecd-nea.org/law/Unofficial%20 
consolidated%20Paris%20Convention.pdf. 

45. Convention Supplementary to the [Paris Convention], concluded at Brussels, 31 January 
1963, 1041 UNTS 358. 
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regime is the Vienna Convention on Civil Liability for Nuclear Damage of May 21, 
1963, as amended (the Vienna Convention), established under the auspices of the 
International Atomic Energy Agency (IAEA) with a worldwide scope.46 In 1988, after 
the Chernobyl accident, the Joint Protocol between the Paris and Vienna Convention 
was adopted to link the territorial scope of both conventions.47 This was possible 
because both conventions are based upon similar key principles to address injury to 
the public: the operator of the nuclear installation is exclusively liable for nuclear 
damage, strict liability is imposed on the operator, exclusive jurisdiction is granted 
to the courts of one country, and liability is limited in amount and time.48 

The purpose of both the Paris and the Vienna Conventions is to provide financial 
compensation to the public for damage resulting from the exceptional hazards 
present in certain uses of atomic energy. The conventions are limited: they are not 
intended to cover activities that do not involve high levels of radioactivity or hazards 
that do not concern the public at large. For example, factories such as those for the 
manufacture or processing of natural or depleted uranium, facilities for the storage 
of natural or depleted uranium or the transport of natural or depleted uranium do 
not fall within the scope of the Paris Convention since the level of radioactivity is 
low.49 Similarly, installations with small quantities of fissionable material, such as 
research laboratories and particle accelerators, are not covered by the Paris 
Convention.50 The 1963 Vienna Convention allows states to exclude certain small 
quantities of nuclear material from the Convention’s application but does not 
contemplate allowing the exclusion, as permitted in the Paris Convention, of certain 
low-risk nuclear installations.51 However, the 1997 Protocol to the Vienna 
Convention does also allow the exclusion of low-risk installations if they meet 
criteria established by the IAEA Board of Governors.52 

To further expand the international nuclear liability regime, IAEA members also 
drafted the Convention on Supplementary Compensation for Nuclear Damage (CSC) 
in 1997. The CSC, which is not yet in force,53 extends the principles and 
requirements of the Paris and Vienna Conventions to countries without nuclear 
reactors as well as the significant number of countries with nuclear reactors that 
remain outside of the Paris and Vienna Convention regimes. A state may ratify the 

                                                      

46. See Vienna Convention on Civil Liability for Nuclear Damage (1963), IAEA Doc. 
INFCIRC/500, 1063 UNTS 266 (1963 Vienna Convention); Protocol to Amend the Vienna 
Convention on Civil Liability for Nuclear Damage (1997), IAEA Doc. INFCIRC/566, 2241 
UNTS 302 (1997 Vienna Convention). 

47. Joint Protocol Relating to the Application of the Vienna Convention and the Paris 
Convention (1988), IAEA Doc. INFCIRC/402, 1672 UNTS 293. 

48. IAEA (2004), “Overview of the Modernized IAEA Nuclear Liability Regime”, GOV/INF/2004/ 
9-GC(48)/INF/5 Annex, pp. 1-2. 

49. OECD/NEA, Revised text of the Exposé des Motifs of the Paris Convention, approved by the 
OECD Council on November 16, 1982, sec. 9, available at: www.oecd-nea.org/law/ 
nlparis_motif.html. Similarly, under the Vienna Convention, the definition of “nuclear 
material” excludes natural uranium and depleted uranium. 1997 Vienna Convention, 
Article I.1(h)(i). 

50. Exposé des Motifs, supra note 49, secs. 9 and 10. 
51. See, e.g., 1963 Vienna Convention, Article I.2. On September 11, 2007, the IAEA Board of 

Governors adopted a new resolution to establish maximum limits for the exclusion of 
small quantities of nuclear material from the Vienna Convention. 

52. 1997 Vienna Convention, Article I.2(a). 
53. The CSC will enter into force when instruments of ratification, acceptance or approval 

are deposited by at least five countries with at least 400 000 units of “installed nuclear 
capacity”, a term of art that is defined in the CSC. Convention on Supplementary 
Compensation for Nuclear Damage (1997), IAEA Doc. INFCIRC/567, 36 I.L.M. 1473, 
Article XX. The CSC is the only international liability convention that the United States 
has ratified. 
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CSC, even if it does not have nuclear power installations or is not a party to the Paris 
or Vienna Conventions, so long as the state’s national laws meet certain CSC 
requirements. The goal of the CSC is to promote the safety and security of nuclear 
power plants through a broad, common international nuclear liability regime.54 

As explained in more detail below, fusion energy facilities are not included in the 
definitions of key terms in the Paris and Vienna Conventions or the CSC. 
Examinations regarding whether fusion energy should be included within the scope 
of the definitions of the conventions have taken place on several occasions, 
including in 1992 and 2005.55 

B. Paris Convention 

Under Article 3 of the Paris Convention, an operator can be liable for certain 
damage (1) caused by a nuclear incident56 in a “nuclear installation” or (2) involving 
“nuclear substances” coming from such installation. Fusion facilities are not 
specifically included in the Paris Convention’s definition of “nuclear installation”. 
Rather, the Paris Convention’s definition specifically includes nuclear reactors other 
than those used in any means of transport, and, inter alia, factories for the 
manufacture or processing of nuclear substances and reprocessing of irradiated 
nuclear fuel.57 

Fusion facilities also do not clearly involve “nuclear substances”, which are 
defined in the Paris Convention as “nuclear fuel” (other than natural uranium and 
depleted uranium) and “radioactive products or waste”.58 Since tritium is not 
fissionable, pure fusion facilities do not contain “nuclear fuel”, which is defined as 
fissionable material in the form of uranium metal, alloy or chemical compound; 

                                                      

54. See McRae, B. (1998), “The Convention on Supplementary Compensation for Nuclear 
Damage: Catalyst for a Global Nuclear Liability Regime,” Nuclear Law Bulletin, No. 61, 
OECD/NEA, Paris, p. 17. 

55. See, e.g. OECD/NEA Secretariat (1992), Note, “Extension of the Technical Scope of the 
Paris and Vienna Conventions: Fusion Reactors”, OECD/NEA Doc. No. NEA/LEG/DOC(92)4; 
and OECD/NEA Secretariat (28 October 2005), Note, “Liability and Financial Security for 
Risks Posed by Nuclear Fusion Installations”, OECD/NEA Doc. No. NEA/NLC/DOC(2005)4. 

56. The Paris Convention defines “nuclear incident” as: any occurrence or succession of 
occurrences having the same origin which causes damage, provided that such 
occurrence or succession of occurrences, or any of the damage caused, arises out of or 
results either from the radioactive properties, or a combination of radioactive properties 
with toxic, explosive, or other hazardous properties of nuclear fuel or radioactive 
products or waste or with any of them, or from ionizing radiations emitted by any source 
of radiation inside a nuclear installation. Paris Convention, Article (1)(a)(i). The 2004 
Protocol, which is not yet in force, simplifies the definition of “nuclear incident” to 
meaning “any occurrence or series of occurrences having the same origin which causes 
nuclear damage”. 2004 Protocol, Article (1)(a)(i). 

57. The full text of Article (1)(a)(ii) of the Paris Convention  reads: “Nuclear installation” 
means reactors other than those comprised in any means of transport; factories for the 
manufacture or processing of nuclear substances; factories for the separation of isotopes 
of nuclear fuel; factories for the reprocessing of irradiated nuclear fuel; facilities for the 
storage of nuclear substances other than storage incidental to the carriage of such 
substances; and such other installations in which there are nuclear fuel or radioactive 
products or waste as the Steering Committee for Nuclear Energy of the Organisation 
(hereinafter referred to as the “Steering Committee”) shall from time to time determine; 
any Contracting Party may determine that two or more nuclear installations of one 
operator which are located on the same site shall, together with any other premises on 
that site where radioactive material is held, be treated as a single nuclear installation. In 
turn, “nuclear fuel” is defined as “fissionable material” in certain forms. “Nuclear 
substances” is defined as “nuclear fuel (other than natural uranium and other than 
depleted uranium) and radioactive products or waste”. Paris Convention, Article (1)(a). 

58. Ibid., Article (1)(a)(v). 
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plutonium metal, alloy, or chemical compound; and such other fissionable material 
as may be determined by the OECD Steering Committee for Nuclear Energy (“the 
Steering Committee”).59 Similarly, fusion facilities do not clearly contain “radioactive 
products or waste”, which is defined as: 

any radioactive material produced in or made radioactive by exposure to the 
radiation incidental to the process of producing or utilizing nuclear fuel, but 
does not include (1) nuclear fuel, or (2) radioisotopes outside a nuclear 
installation which have reached the final stage of fabrication so as to be 
usable for any industrial, commercial, agricultural, medical, scientific or 
educational purpose.60 

Although tritium can be produced via exposure to radiation incidental to nuclear 
fuel in fission reactors, pure fusion facility designs do not produce tritium through a 
process utilising nuclear fuel as defined in the Paris Convention. Additionally, the 
Paris Convention’s definition of “radioactive products or waste” excludes 
radioisotopes outside of a nuclear installation that have reached their final stage of 
fabrication so as to be usable for commercial purposes, which could include tritium 
created in a fusion power-generating installation.61 

The Paris Convention permits flexibility in some of its definitions. For example, it 
allows the Steering Committee to expand the definition of “nuclear installation” to 
include “other such installations in which there are nuclear fuel or radioactive 
products or waste ...”.62 However, for the reasons described above, pure fusion 
facilities that use tritium fuel neither contain “nuclear fuel” nor clearly contain 
“radioactive products or waste”. For this reason, the Steering Committee would have 
difficulty clearly expanding the definition of “nuclear installation” to encompass 
fusion power.63 There is also an argument that fusion power could be covered by the 
Paris Convention by re-interpreting the meaning of the term “reactor”. The Paris 
Convention uses the term “reactor” to define a nuclear installation: the definition of 
a “nuclear installation” means “reactors ... and such other installations in which 
there are nuclear fuel or radioactive products or waste as the [Steering Committee] 
shall from time to time determine ...”.64 However, statutory construction implies that 
a reactor must be an installation in which there is nuclear fuel or radioactive 
products or waste.65  This would exclude a fusion reactor. Also, a 1967 interpretation 
of the Steering Committee determined that “... sub-critical assemblies should not be 
included in the term ‘reactor’ within the meaning of Article 1(a)(ii) of the Paris 

                                                      

59. Ibid., Article (1)(a)(iii). For this reason, the ITER installation is excluded from the scope of 
the Paris Convention. See Grammatico-Vidal, L. (2009), “The International Thermonuclear 
Experimental Reactor (ITER) International Organization: Which Laws Apply to this 
International Operator?”, Nuclear Law Bulletin No. 84, OECD/NEA, Paris, p. 111. 

60. Paris Convention, Article (1)(a)(iv). 
61. See ibid. This exclusion would apply assuming that the fusion facility does not otherwise 

fall within the definition of a “nuclear installation”. 
62. Ibid., Article (1)(a)(ii). 
63. A 2005 NEA report reached a similar conclusion, noting that it “might be possible ... to 

use the discretion given to the NEA Steering Committee under Article 1(a)(ii) of the 
Convention to have such facilities added to the list of items covered by the definition if 
they can be classified as installations in which there is nuclear fuel or radioactive 
products or waste”. Liability and Financial Security for Risks Posed by Nuclear Fusion 
Installations, supra note 55, p. 4. 

64. Paris Convention, Article (1)(a)(ii) (emphasis added). 
65. In statutory construction, the concept of noscitur a sociis means that a word is known by 

its associated words; i.e., where a word is ambiguous, its meaning may be determined by 
reference to other words. This rule of interpretation can be used to support the 
conclusion that facilities within the definition of a nuclear installation are qualified by 
the requirement that they contain nuclear fuel or radioactive products or waste. 
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Convention”.66 In a pure fusion facility, there are no critical facilities. But if the 
Steering Committee determines, in some fashion, that a “reactor” includes a fusion 
installation, the operator of a nuclear installation could then be liable, under 
Article 3 of the Paris Convention, for damage caused by a “nuclear incident” that 
occurred in such installation.67 This is because a “nuclear incident” means any 
“occurrence ... which causes damage, provided that such occurrence ... arises out of 
or results either from ... ionizing radiations emitted by any source of radiation inside 
a nuclear installation”.68 Persuading the Steering Committee to redefine “reactor” 
would require broad support and consideration. 

In addition to liability from damage at the site of a nuclear installation, Article 4 
of the Paris Convention expands liability to the operator of a “nuclear installation” 
under certain transport scenarios where damage is caused by a “nuclear incident” 
outside the installation and involves “nuclear substances”. For the reasons described 
in examining the definitions above, the Paris Convention does not apply to damage 
associated with transport scenarios involving fusion facilities. Importantly, the Paris 
Convention excludes the liability of the operator of a nuclear installation for damage 
to or loss of any property at the nuclear installation itself or to any other nuclear 
installation on that same site, as well as any property on that same site which is 
used or to be used in connection with any such installation.69  The purpose of this 
exclusion is to prevent the financial security required by the Paris Convention from 
being used primarily to compensate damage to the nuclear installation rather than 
the public.70  

To close any lingering gaps regarding the interpretation of the Paris Convention 
and its applicability to fusion power, the Exposé des Motifs of the Paris Convention, 
regarded as the key interpretive source regarding the Convention’s text, revised and 
approved by the OECD on 17 November 1982, explains that “... given that the possible 
applications of nuclear fusion are not yet clear, it does not seem possible or 
necessary to take this form of nuclear activity into consideration in the Paris 
Convention”.71 

C. Vienna Convention 

Common Article II of the 1963 Vienna Convention and its 1997 Protocol 
(described here as the 1997 Vienna Convention) provides that the operator of a 
nuclear installation shall be liable for “nuclear damage” upon proof that such 
damage has been caused by a “nuclear incident”, inter alia, in the operator’s 
“nuclear installation”.72 Under the 1963 Vienna Convention, “nuclear incident” 
means any occurrence or series of occurrences having the same origin which cause 
nuclear damage.73 

The definitions of “nuclear damage” in the 1963 and 1997 Vienna Convention 
texts differ but both require a specific and prerequisite nexus to a “nuclear 

                                                      

66. OECD/NEA (1990), Paris Convention: Decisions, Recommendations, Interpretations, OECD/NEA, 
Paris, p. 6 (“Definition of ‘Reactor”). 

67. Paris Convention, Article (3)(a). 
68. Ibid., Article (1)(a)(i) (emphasis added). 
69. Ibid., Article (3)(a)(ii). 
70. Exposé des Motifs, supra note 49, sec. 40. 
71. Ibid., sec. 12. 
72. 1963 Vienna Convention, Article II.1(a); 1997 Vienna Convention, Article II.1(a). 
73. 1963 Vienna Convention, Article I.1(l). The 1997 Vienna Convention text uses a similar 

but expanded definition of “nuclear incident”: any “occurrence or series of occurrences 
having the same origin which causes nuclear damage or, but only with respect to preventive 
measures, creates a grave and imminent threat of causing such damage”. 1997 Vienna 
Convention, Article I.1(l) (emphasis added). 
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installation”. For example, “nuclear damage” under the 1963 Vienna Convention 
means, inter alia: 

loss of life, any personal injury or any loss of, or damage to, property which 
arises out of or results from the radioactive properties or a combination of 
radioactive properties with toxic, explosive or other hazardous properties of 
nuclear fuel or radioactive products or waste in, or of nuclear material 
coming from, originating in, or sent to, a nuclear installation ...74 

Similarly, the 1997 Vienna Convention defines nuclear damage as, inter alia, 
“loss of life or personal injury” and “loss of or damage to property”, to the extent that 
the loss or damage arises out of or results from ionizing radiation (1) emitted by any 
source of radiation inside a “nuclear installation”, or (2) emitted from nuclear fuel or 
radioactive products or waste in, or of nuclear material coming from, originating in, 
or sent to, a “nuclear installation”.75 

A “nuclear installation” in the 1963 and 1997 Vienna Conventions means, inter 
alia: (i) any “nuclear reactor”, (ii) any factory using “nuclear fuel” for the production 
of nuclear material or any factory for the processing of nuclear material and (iii) any 
facility where “nuclear material” is stored, other than storage incidental to the 
carriage of such material.76 In addition, the 1997 Vienna Convention adds an 
additional element to the definition of “nuclear installation”: (iv) other such 
installations in which there are “nuclear fuel or radioactive products or waste as the 
Board of Governors of the [IAEA] shall from time to time determine”.77 Both the 1963 
and 1997 Vienna Conventions define a “nuclear reactor” as any structure containing 
“nuclear fuel” in such an arrangement “that a self-sustaining chain process of 
nuclear fission can occur therein without an additional source of neutrons”.78 
Additionally, both the 1963 and 1997 Vienna Conventions define “nuclear material” 
as (i) “nuclear fuel”, other than natural uranium and depleted uranium, capable of 
producing energy by a self-sustaining chain process of nuclear fission outside a 
nuclear reactor, either alone or in combination with some other material; and (ii) 
“radioactive products or waste”.79 Both the 1963 and 1997 Vienna Convention texts 
define “nuclear fuel” as any material which is capable of producing energy by a 
“self-sustaining chain process of nuclear fission”.80 In turn, both the 1963 and 1997 
Vienna Convention texts define “radioactive products or waste” as any “radioactive 
material produced in, or any material made radioactive by exposure to the radiation 
incidental to, the production or utilization of nuclear fuel, but does not include 
radioisotopes which have reached the final stage of fabrication so as to be usable for 
any scientific, medical, agricultural, commercial or industrial purpose”.81 

Accordingly, there are several reasons why pure nuclear fusion installations are 
not within the definition of “nuclear installation” and therefore do not contain the 
requisite nexus required to be covered under the Vienna Convention. First, a pure 
nuclear fusion installation is not a “nuclear reactor” because it neither contains 
“nuclear fuel” nor contains “nuclear material” in such an arrangement that a 
“self-sustaining chain process of nuclear fission ...” can occur.82 Second, a nuclear 
fusion installation is not a factory using “nuclear fuel” for the production of nuclear 

                                                      

74. 1963 Vienna Convention, Article I.1(k)(i) (emphasis added). 
75. 1997 Vienna Convention, Article I.1(k). 
76. 1963 Vienna Convention, Article I.1(j)(i-iii); 1997 Vienna Convention, Article I.1(j)(i-iii). 
77. 1997 Vienna Convention, Article I.1(j)(iv). 
78. 1963 Vienna Convention, Article I.1(i); 1997 Vienna Convention, Article I.1(i). 
79. See 1963 Vienna Convention, Article I.1(h); see also 1997 Vienna Convention, 

Article I.1(h). 
80. 1963 Vienna Convention, Article I.1(f); 1997 Vienna Convention, Article I.1(f). 
81. 1963 Vienna Convention, Article I.1(g); 1997 Vienna Convention, Article I.1(g). 
82. See 1963 Vienna Convention, Article I.1(i); see also 1997 Vienna Convention, Article I.1(i). 
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material or a factory for the processing of nuclear material.83 Third, a nuclear fusion 
installation is not a facility where “nuclear material” is stored. This is because pure 
fusion installations do not contain “nuclear fuel” capable of a self-sustaining chain 
process of nuclear fission, and do not clearly contain “radioactive products or waste” 
because although tritium is radioactive, in a pure fusion facility it would not be 
made radioactive by exposure to radiation incidental to the production or utilisation 
of nuclear fuel.84 Additionally, under the 1997 Vienna Convention, the IAEA Board of 
Governors would be unable to determine that a fusion facility would constitute a 
nuclear installation because it does not contain “nuclear fuel” and does not clearly 
contain “radioactive products or waste”. 

As with the Paris Convention, the Vienna Convention excludes the operator’s 
liability for nuclear damage to the nuclear installation itself and to property on the 
site which is used or to be used in connection with that installation.85  Additionally, 
like the Paris Convention, the Vienna Convention applies to certain transport 
scenarios. But as with the Paris Convention, the scope of the Vienna Convention is 
limited to nuclear material transported from or sent to the “nuclear installation”.86 
For the reasons described above, the Vienna Conventions’ definition of “nuclear 
installation” effectively excludes coverage for third parties harmed by damage 
caused by a nuclear incident during transport from a pure fusion facility. As 
explained by interpretive literature regarding the 1963 Vienna Convention, the 
drafters did not intend for the Convention to apply to damage caused by nuclear 
fusion installations, in part because fusion’s hazardous implications were not 
sufficiently known at the time.87 

D. Convention on Supplementary Compensation 

Like the Paris and Vienna Conventions, the CSC is structured as a standalone 
international instrument. Among other things, it obligates states that are not parties 
to the Paris or Vienna Conventions to ensure that their national legislation is 
consistent with requirements set forth in the Annex to the CSC.88 Under Article 3 of 
the CSC Annex, which applies to states that are not parties to the Paris or Vienna 
Conventions but that have national legislation consistent with the CSC Annex, the 
operator of a nuclear facility will be liable for nuclear damage that has been caused 
by a nuclear incident with a nexus to a “nuclear installation”.89 The definition of 

                                                      

83. See 1963 Vienna Convention, Article I.1(j); see also 1997 Vienna Convention, Article I.1(j). 
84. See 1963 Vienna Convention, Article I.1(g),(h); see also 1997 Vienna Convention, 

Article I.1(g),(h). 
85. See, e.g. 1963 Vienna Convention, Article IV.5; see also Paris Convention, Article 3(a)(ii). 

The 1997 Vienna Convention more clearly expanded the exclusion for liability of the 
operator to include not only the nuclear installation itself but also any other nuclear 
installation, including a nuclear installation under construction, on the site where the 
installation is located. 1997 Vienna Convention, Article IV.5(a). 

86. See, e.g. 1963 Vienna Convention, Article II.1(b),(c). 
87. IAEA (2007), “The 1997 Vienna Convention and the 1997 Convention on Supplementary 

Compensation for Nuclear Damage Explanatory Texts”, IAEA International Law Series 
No. 3, Vienna, p. 9. 

88. Convention on Supplementary Compensation, Annex Preamble. The CSC is designed to 
be compatible with the Paris and Vienna Conventions. A party to the 1960 Paris or 
1963 Vienna Conventions would be required to enact revisions to their national law, 
though such revisions would only be necessary to reflect the CSC provisions that apply to 
all member states. These provisions include: ensuring the availability under their 
national law to meet the minimum compensation available of SDR 300 million; 
participation in the international fund; implementing revisions to the expanded and 
supplemented definition of “nuclear damage”; and extending coverage to all member 
states. See Explanatory Texts, supra note 87, p. 3. 

89. See CSC Annex, Article 3.1. 
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“nuclear installation” in the CSC Annex is the same as the 1963 Vienna Convention, 
meaning (1) any nuclear reactor, other than one with which a means of sea or air 
transport is equipped for use as a source of power, and, inter alia, (2) any factory 
using nuclear fuel for the production of nuclear material, or any factory for the 
processing of nuclear material and (3) any facility where nuclear material is stored, 
other than storage incidental to the carriage of such material.90  So, as with the Paris 
and Vienna Conventions, fusion installations are not included within the definition 
of “nuclear installation”. Other applicable definitions in the CSC that could be used 
to expand the applicability of fusion power within the nuclear liability regimes, 
including those for “nuclear damage”, “nuclear incident” and “radioactive products 
or waste” are also materially consistent with definitions in the Paris and Vienna 
Conventions.91 

IV. Looking forward: Considerations in the applicability of fusion power under 
nuclear liability regimes 

A. Should fusion power fall within the international nuclear liability framework? 

Whether fusion power should fall within the scope of the international nuclear 
liability framework can be considered in light of the regime’s original purpose. The 
international civil nuclear liability framework was developed to enable adequate 
compensation for damage to third parties because certain nuclear activities were 
recognised as more dangerous than ultra-hazardous activities.92 As the NEA’s Exposé 
des Motifs of the Paris Convention explains:  

A special régime for nuclear third party liability is necessary since the 
ordinary common law is not well suited to deal with the particular problems 
in [the civil nuclear] field. Indeed, if the ordinary law were applied, there are 
several different persons who might be held liable for damage caused by a 
nuclear incident and victims would, in all likelihood, have great difficulty in 
establishing which of them was, in fact, liable. Moreover, that person would 
have unlimited liability without being able to obtain complete insurance 
cover. The prime objective of this special régime is to ensure the adequate 
compensation of damage caused to persons and to property by a nuclear 
incident.93 

One of the principles of the international nuclear liability regime is to focus 
financial liability exclusively on the operator of the nuclear installation. Without this 
principle, nuclear suppliers of services, materials and equipment could be required 
to retain redundant layers of tiered insurance, increasing premiums and thereby 

                                                      

90. Ibid., Article 1.1(b). The definition differs from the 1997 Vienna Convention, which adds 
an additional element to the definition of “nuclear installation”: (4) other such 
installations in which there are “nuclear fuel or radioactive products or waste as the 
Board of Governors of the [IAEA] shall from time to time determine”. 1997 Vienna 
Convention, Article I.1(j)(iv). 

91. Compare CSC Article I(f) (“nuclear damage”); Article I(i) (“nuclear incident”); CSC Annex 
Article 1.1(e) (“radioactive products or waste”) with Vienna Convention Article I.1(k) 
(“nuclear damage”); Article I.1(l) (“nuclear incident”); Article I.1(g) (“radioactive products 
or waste”) with Paris Convention Article 3 (regarding nuclear “damage”); Article (1)(a)(i) 
(“nuclear incident”); and Article (1)(a)(iv) (“radioactive products or waste”).  

92. Explanatory Texts, supra note 87, p. 5. 
93. Exposé des Motifs of the Paris Convention, supra note 49, sec. 2. 
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overhead costs without benefitting those who are affected by a nuclear incident.94 

Additionally, the nuclear liability regime also has the effect of focusing claims within 
a single court. Without this principle, there could be a need to bring a legal action 
against many potential defendants who could greatly increase the cost and 
complexity of obtaining compensation. Thus, this principle may expedite recovery 
for those who are affected and simplifies potentially lengthy, cross-jurisdictional 
legal disputes. The regime also imposes strict liability on the operator of the nuclear 
installation. The rationale for strict liability in the nuclear context is analogous to 
the philosophical underpinning used in the context of ultra-hazardous activities: the 
nuclear operator will be in a better position to avoid risk of loss, and negligence is 
difficult to prove in a complex, interoperable nuclear power unit. Finally, a principle 
of the nuclear liability regime is that liability is limited in amount and time. 
Limitation of liability in time helps to promote closure and finality to legal and 
financial exposure, and limitation of liability in amount is critical to ensure the 
availability of proper financial security in the event of a nuclear incident. 

The international nuclear liability regime is carefully tailored – it provides 
protection for damage resulting from the unique hazards associated with civil 
nuclear power, including radiological hazards involving transboundary risks. To 
accomplish this, a primary limitation of the regime is that damage requires a nexus 
to certain nuclear facilities that qualify as a “nuclear installation”. The following 
chart illustrates specific facilities defined as a “nuclear installation” under the 
conventions: 

Paris Convention
95

 Vienna Convention and CSC
96

 

Reactors, other than those comprised in any means of 
transport 

Nuclear reactor other than one with which a means of sea or 
air transport is equipped for use as a source of power 

Factories for the manufacture or processing of nuclear 
substances Factory using nuclear fuel for the production of nuclear 

material, or any factory for the processing of nuclear material, 
including for the re-processing of irradiated nuclear fuel 

Factories for the separation of isotopes of nuclear fuel 

Factories for the reprocessing of irradiated nuclear fuel 

Facilities for the storage of nuclear substances (other than 
storage incidental to carriage) 

Facility where nuclear material is stored (other than storage 
incidental to carriage) 

Installations for the disposal of nuclear substances  
(2004 Protocol to the Paris Convention) 

 

Reactor, factory or facility that is in the course of being 
decommissioned (2004 Protocol to the Paris Convention) 

 

Other installations in which there are nuclear fuel or 
radioactive products or waste as determined by the 
Steering Committee 

Other installations in which there are nuclear fuel or 
radioactive products or waste as determined by the IAEA 
Board of Governors (1997 Vienna Convention)

97
 

                                                      

94. The operator of a nuclear installation (or the ultimate financial guarantor, including 
insurance companies), in turn, can allocate recourse against suppliers through contract 
to reallocate the risk in certain limited circumstances. See, e.g. Paris Convention, 
Article (6)(f)(ii) (inter alia, the operator shall have a right of recourse “if and to the extent 
that it is so provided expressly by contract”). 

95. Paris Convention, Article (1)(a)(ii), 2004 Protocol, Article (1)(a)(ii). Unless otherwise 
specified, the facilities included in the definition of “nuclear installation” are only 
included in the Paris Convention but not the 2004 Protocol. 

96. 1963 Vienna Convention, Article I.1(j); 1997 Vienna Convention, Article I.1(j); and 
CSC Annex, Article 1.1(b). Unless otherwise specified, the facilities included in the 
definition of “nuclear installation” are only included in the 1963 Vienna Convention and 
CSC. 
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The nuclear liability regime is designed to protect the public from injury arising 
from these locations – e.g. where a criticality accident with transboundary effects 
can occur. In addition to covering the facilities listed above, the conventions cover, 
in certain circumstances, damage that occurs during the transport of nuclear 
material to or from a “nuclear installation”. Such coverage, then, ranges from 
transport between conversion and enrichment facilities on the front end of the fuel 
cycle to reprocessing and final storage installations on the back end of the fuel cycle. 
The conventions place the burden of liability during transport on the operator of the 
nuclear installation rather than the carrier since, in part, the carrier will not be able 
to verify the precautions made in packing the shipments for transport.98 
Additionally, channelling this cost to the operator reduces the higher insurance 
premium that would otherwise be required of a carrier. The regime covers the 
transport of nuclear material because transport implicates the public by proximity 
and because transport can involve transboundary risks as the material crosses 
national borders. 

In contrast, some facilities are not specifically covered by the conventions, 
including factories for the manufacture or processing of natural or depleted 
uranium.99 They do not generally involve levels of radioactivity that implicate the 
unique hazards requiring coverage. Additionally, the conventions do not cover 
facilities where radioisotopes have reached their final stage of manufacture and are 
outside of a nuclear installation, where they are used in industrial, commercial, 
agricultural, medical, scientific or educational purposes.100 

Even facilities that qualify as “nuclear installations” can be excluded from 
coverage under the nuclear liability regime. For example, the Paris Convention 
permits the Steering Committee to exclude any nuclear installation from the 
application of the Convention if the “small extent of risks so warrant”.101 Based on a 
1990 decision by the Steering Committee, parties can exclude certain nuclear 
installations that are in the process of decommissioning where operations have 
permanently ceased and the installation does not contain certain levels of 
radionuclides.102 Additionally, the Steering Committee has permitted the exclusion 
of certain small quantities of nuclear substances from the application of the Paris 

                                                                                                                                                                          

97. The 1963 and 1997 Vienna Convention texts do not specifically include waste disposal 
facilities or installations in the process of decommissioning. In 2005, the International 
Expert Group on Nuclear Liability (INLEX) concluded that it was premature to specifically 
expand the definition of “nuclear installation” to include waste disposal facilities and 
decommissioning facilities because the definition of “nuclear installation” in all of the 
instruments includes operating reactors and facilities containing nuclear material. 
Explanatory Texts, supra note 87, p. 27, fn. 80. 

98. See Exposé des Motifs, supra note 49, sec. 22; see also 1997 Vienna Convention, 
Article II.1. 

99. See, e.g. Paris Convention, Article (1)(a)(v) (definition of “nuclear substances”); 1997 
Vienna Convention, Article I.1(h)(i) (definition of “nuclear material”); and Exposé des 
Motifs, supra note 49, sec. 9. 

100. Exposé des Motifs, supra note 49, sec. 10; see, e.g., Paris Convention, Article (1)(a)(v) 
(definition of “radioactive products or waste”) and 1997 Vienna Convention, Article I.1(g) 
(definition of “radioactive products or waste”). 

101. See, e.g. Paris Convention, Article (1)(b). 
102. Paris Convention: Decisions, Recommendations, Interpretations, supra note 66, 

pp. 8, 22. 



ARTICLES 

NUCLEAR LAW BULLETIN No. 93/VOL. 2014/1, NEA No. 7181, © OECD 2014  59 

Convention.103 The OECD/NEA noted that France’s Commissariat à l’énergie 
atomique had identified that the radiological risks associated with fusion 
installations were relatively low, but that it would not object if fusion systems were 
included within the scope of the Paris Convention.104 

In determining whether fusion installations should be incorporated into the 
international nuclear liability regime, the NEA Secretariat’s 2005 analysis conducted 
for the ITER project before construction began in France is informative.105 The 
analysis examined, among other things, whether the conventions would be 
appropriate for fusion installations based on the major principles of the nuclear 
liability regime. Regarding the application of strict liability, the report found that 
although the relative risks associated with fusion power are low, a strict liability 
system would be appropriate: like a fission accident, fault will be difficult to 
establish in the event of a fusion accident, as it is in many other types of 
accidents.106 With respect to channelling, the report found that although legal 
channelling would simplify the claims procedure process, the insurance industry 
would need to provide advice regarding whether economic channelling is needed.107 
This is because the risk associated with fusion power is lower and economic 
channelling in fission facilities is often justified on the basis that insurance capacity 
is insufficient to provide coverage. Regarding the application of liability limits and 
mandatory financial security, the report found that including fusion power within 
the scope of the Paris Convention “may not” be appropriate because of the 
differential between the low risks associated with fusion power and the high 
liabilities imposed on nuclear operators.108 The report also noted that while there is 
no point in including fusion installations under the conventions if accidents have no 
transboundary effects, assessing risk is difficult since the degree of risk will depend 
on future designs and the degree to which nuclear substances (such as tritium and 
radioactive waste) are transported across national boundaries.109 

Since 2005, scientific progress in fusion research, including the completion and 
operation of the National Ignition Facility and the continued development of the 
ITER facility, supports the exclusion of fusion power from the civil nuclear liability 
regime. The known radiological risks associated with fusion, which stem from 
tritium and neutron-activated materials, do not correspond with the significant risks 
associated with a transboundary fission criticality accident that the current civil 
nuclear liability regime is designed to protect against. Risks at facilities included in 
the definition of “nuclear installation” in the conventions, i.e. those locations where 
a criticality accident could occur, remain materially distinct from known and 
reasonably anticipated risks associated with pure fusion facilities. This is not only 
because of the lower degree of known dangers associated with a fusion accident but 
also because the need for tritium may also reduce the need for transboundary 
shipments. The fission-based civil nuclear industry is highly international, and the 
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nuclear liability regime’s coverage for nuclear material transport enables this highly 
interconnected network to remain commercially viable. In contrast, the fusion fuel 
industry may require less international transport because tritium would likely be 
bred in the fusion power installation itself. 

B. Legal options for fusion power 

Although the anticipated risks associated with fusion power differ from fission 
power reactors, countries will be challenged as they develop an appropriate regime 
that protects the public from risk while enabling the deployment of fusion 
technologies. Either on an individual basis or with international co-ordination, 
countries can consider the development of a model law that provides international 
consistency regarding protections provided to fusion power.110 Additionally, because 
transboundary issues exist, states can consider developing an international 
framework for specific fusion-related transport issues or consider incorporating 
fusion requirements into relevant conventions, potentially including the Basel 
Convention on the Control of Transboundary Movements of Hazardous Wastes and 
their Disposal.111 

If fusion technologies are to be protected under the umbrella of the existing 
international nuclear liability regime, careful amendments revising the definitions 
in the conventions will likely be needed. Although certain definitions in the relevant 
conventions can be revised with the approval of the NEA Steering Committee or 
IAEA Board of Governors for the Vienna Convention, such revisions may not be 
easily achieved to include fusion power. It would be difficult, for example, to simply 
re-define “nuclear installation” or “reactor” in the Paris Convention, as explained in 
Section III.B, or “nuclear installation” in the Vienna Convention, as explained further 
in Section III.C of this note, to provide coverage. 

C. Fission-fusion power 

Although this note has focused on pure fusion power installations, the future of 
fusion power may include hybrid systems. For example, laser inertial fusion energy 
designers, particularly those outside of the United States, have considered hybrid 
fusion-fission designs that incorporate fertile or fissionable material into the lithium 
blanket.112  The hybrid design can be composed of either a fertile or fissionable fuel 
in either a solid form cooled by a liquid lithium fluoride and beryllium fluoride 
mixture, or a molten form dissolved in a similar molten salt mixture.113 The fuel 
blanket could be uranium or thorium; the fissionable element could derive from 
mixed oxide fuel.114 

While less difficult than pure fusion designs, hybrid fission-fusion nuclear 
installations do not fit simply within the coverage of the existing nuclear liability 
conventions. For example, under the 1997 Vienna Convention, a “nuclear 
installation” includes a “nuclear reactor”, which in turn is defined as any structure 
“containing nuclear fuel in such an arrangement that a self-sustaining chain process 
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of nuclear fission can occur therein without an additional source of neutrons”.115 In 
fusion-fission designs, the fissile or fertile elements generally require neutron 
bombardment and are not self-sustaining, and accordingly would not fit within the 
Convention’s scope. Similarly, as described earlier, a 1967 interpretation of the Paris 
Convention Steering Committee determined that sub-critical assemblies should not 
be included in the term “reactor” within the meaning of Article 1(a)(ii) of the Paris 
Convention.116 However, as described previously in an analogous context in 
Section III.B, because the Paris Convention does not define “reactor”, potentially the 
convention could be re-defined.117 Additionally, for example, the 1997 Vienna 
Convention permits the IAEA Board of Governors to determine that certain 
installations with radioactive products be included within the definition of the 
Convention in accordance with Article I.1(j)(iv).118 

Since the risks associated with a hybrid fission-fusion nuclear installation are 
different from either pure fusion or pure fission designs, hybrid fission-fusion 
nuclear installations should be separately evaluated. Since the construction of a 
hybrid fission-fusion nuclear power installation is not currently under 
consideration, there is time to evaluate potential developments and assess the need 
for a modified nuclear liability regime similar to that provided by the Paris or Vienna 
Conventions. 

V. Conclusion 

As scientists pursue technological advancements in fusion power, the 
international legal community can consider the appropriate legal framework to 
balance its relevant benefits and risks. The current civil nuclear liability regime 
developed over the past 50 years has resolved many potentially intractable issues 
and provided a foundation for enabling the public to recover damages in the event of 
a fission-based nuclear incident. But as examined in this note, the current liability 
regime does not presently cover fusion power facilities. The sui generis nature of the 
current civil nuclear liability regime instead points the legal community towards 
developing a more tailored legal solution for fusion power. 
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