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Abstract 

The 53 members of the U.N. Committee on t Peaceful Uses of 
Outer Space have worked over the past ade to establish 
international standards for the development and safe operation 
of nuclear-powered spacecraft. Progress has been slow in 
coming, reflecting the technical complexity of issue and 
the deep and pervasive international concern th the hazards 
of unplanned re-entries; however, the Cosmos-1900 incident in 
1988 generated a renewed interest in bri i t debate to 
closure as soon as possible. Since that time, si ficant 
progress has been made toward developing a set of non-binding 
international principles on space nuclear For the 
purposes of this paper, the authors, all of represent the 
U.S. in these negotiations, will trace the progress made 
date and where the discussions are headed in t reo 
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emerging on what constitutes responsible State behavior in the 
design and operation of space nuclear power systems. Prospects 
are good that COPUOS will recommend non-binding principles in 
the form of a resolution for adoption by the General Assembly 
at its 46th session in 1991. 

For the past several years, Canada and the Federal Republic of 
Germany (FRG), with support from the united States, have led 
the way in COPUOS in pressing for negotiation of principles 
that would encourage a higher level of safety in the conduct of 
space missions utilizing nuclear power and a greater measure of 
openness. Areas being addressed in the draft principles 
include the public availability of safety assessments for each 
launch of an NPS, guidelines and criteria for safe use of NPS, 
State responsibility in the event of an unplanned re-entry, 
compensation for damage caused by an NPS, and notification and 
provision of assistance to other States if future malfunctions 
occur. (Notification and emergency assistance are also the 
subject of two treaties negotiated in the International Atomic 
Energy Agency (IAEA) following the Chernobyl accident. These 
treaties apply to all nuclear accidents including space, 
though they were crafted with terrestrial accidents in mind.) 
When eventually adopted by the General Assembly, the principles 
will only be recommendatory in character; under the U.N. 
Charter they cannot in and of themselves, possess legal 
force. Nevertheless, they will constitute a useful statement 
of the views of the international community. 

DISCUSSION 

Since 1986, six of twelve draft principles have been adopted 
QQ referendum, the most recent being at the April 1990 meeting 
of the Legal Sub-Committee (LSC). Principle 3, Guidelines and 
Criteria for Safe Use, had been a perennial source of major 
disagreement among the delegations' technical experts. Some 
delegations argued for very specific and rigid guidelines for 
design and operation of NPS, while the United States and others 
insisted on a more general approach that would set safety 

ectives which could be met a variety of technical 
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to a limited geographical region and to individuals 
to a principle limit of 1 mSv (1 mSv = 100 mRem) in a 
year. There may be a subsidiary dose limit of 5 mSv in a 
year provided that the average annual effective dose 
equivalent over a lifetime does not exceed I mSv in a year. 

o Systems important for safety shall be designed, 
constructed, and operated in accordance with the 
general concept of defense-in-depth. (Note: The 
U.S. has stated that for NPS this takes into account 
design features as well as mission operations which 
obviate or minimize the consequences of system 
malfunction and which do not automatically require 
redundant safety systems for each individual 
component.) 

o The reliability of systems important for safety shall be 
ensured, inter ~, by redundency, physical separation, 
functional isolation and adequate independence of their 
components. 

o Nuclear reactors may be operated in low earth orbits 
provided they are stored in a sufficiently high orbit 
(SHO) after the end of their operational life. An SHO 
is that in which the orbital lifetime is long enough to 
allow for a sufficient decay of the fission products to 
approximately the activity of the actinides. The SHO 
must be such that the risks to existing and future 
space missions and of collision with other space 
objects are kept to a minimum. 

o For missions in an orbit with a lifetime less than in 
the SHO there shall be a highly reliable system to 
ensure an effective and controlled disposal of the 
reactor. 

o RTGs may be used for planetary missions and in earth 
orbit if they are stored in a high orbit at the end of 
their mission. 

Those other principles on which agreement has been reached can 
be summarized as follows: 

Principle 1 - Applicability of International Law: Activities 
involving the use of NPS should be carried out in accordance 
with international law. 

Principle 5 - Notification of Re-entry: Any State launching 
an NPS shall timely inform the U.N. Secretary-General and 
States concerned in the event the space object is 
malfunctioning with a risk of re-entry of radioactive materials 
to the Earth. 

1 161 



Principle 6 - Consultations: States providing information in 
accordance with Principle 5 shall respond promptly to requests 
for further information or consultations sought by other States. 

Princple 7 - Assistance to States: After re-entry into the 
Earth's atmosphere of a space object containing an NPS, the 
launching State shall promptly offer the necessary assistance 
to eliminate actual and possible harmful effects. 

Principle 10 - Settlement of Disputes: Any dispute arising 
from the application of these principles shall be resolved 
through negotiations or other established procedures for the 
peaceful settlement of disputes. 

The remaining principles cover State responsibility for the 
use of NPS, compensation in the event damage is caused by an 
NPS, public availability of safety assessments prior to each 
launch on an NPS, and international notification of the launch 
of an NPS. 

For the 29th session of the LSC in 1991, the debate will most 
likely focus on the question of safety assessments. Most 
member States agree that a thorough safety assessment should be 
done for each launch but some have questioned the utility of 
making those assessments publicly available. 

CONCLUSION 

COPUOS and its Sub-Committee's made important progress in 1990 
toward bringing to closure U.N. consideration of space 
nuclear power. with agreement reached on Principle 3, a major 
point of contention was eliminated. However, important 
questions remain to be resolved through another year, at a 
minimum, of negotiations. The U.S. will continue to stress the 
importance of space nuclear power to the future of space 
exploration and the need to implement the highest standards of 
safety technologically and economically possible. 
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