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Absnct

The legal control of nuclear poYAtr sources (NPS) regulates the use of an advanced

technology necessary for the exploration of outer space but YJhich nevertheless

presents potential hazards. The legal control of the use of NPS results from

international spaœ conventions and. sinee 1992, tram the Principles Relevant ta the

Use of NPS and established preventive and emergency measures. and a liability

and compensation regime. Several areas cali for improvement to increase efficiency

and comprehensiveness of the control. Proposais for revision encompass

reinforcing the 1992 Principles (scope, applicability, binding force etc.). Other

proposais want to integrate ta the existing regime the principles elaboratad for

terrestrial applications of nuelear energy. It is aise broadly recognized that an

efficient control must take into consideration the space debris issue. Modalities of

the revisions proposed as weil as their potential framework vary as opinions differ

as to the extend of the revision to be condudec:l.

i
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le contrôle juridique de l'utilisation des sources d'énergie nucléaire (SEN) dans

l'espace réglemente l'utilisation d'une technologie très avancée, nécessaire à

l'exploration de l'espace, néanmoins dangereuse pour la communauté

internationale. Le régime juridique aduel résulte des conventions spatiales et,

depuis 1992, des Principes Relatifs à L'Utilisation des SEN, qui ont établi des

mesures préventives, d'urgence, ainsi qu'un régime de responsabilité. Plusieurs

domaines demandent cependant à être améliorés, tels le champ d'application et la

force juridique des Principes de 1992 ou encore l'intégration des principes

juridiques développés pour les applications nucléaires terrestres aux Principes de

1992, et la prise en considération des problèmes liés aux débris spatiaux. les

modalités de révision proposées varient ainsi que son cadre car les opinions

divergent quant au forum mieux à même de réaliser une réforme exhaustive du

système juridique applicable aux SEN.

iv
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"Comparing the number of American and Soviet satellite missions with nuclear

PQ'N8r sources on board and the number of accidents which have become knO'Nl'l

to the general public it can be assumed that the accident rate of both space powers

is &quai and lies between 15 and 20%.~1

The legal control of nuclear PQ'N8r sources (NPS) intends to regulate an advanced

technology \\t1icht albeit useful for the exploration of outer space, presents hazards

that may affect the entire world community. The elaboration of rules relating to the

use of NPS was done in a dual approach. On the one hand, it provided a regime of

prevention by focusing on the (diffia,dt) elaboration of specifie safety measures. On

the ether hand, a regime of assistance and of responsibility was also set up, in case

of emergency or accidents. As stated by the then Ambassador and Permanent

Representative of Canada to the United Nations (UN) W. Barton, "the utilization of

this technology in outer spaœ calls for special precautions and a special regime of

international cooperation designed to ,nsure the safety and jntegri1Y of the human

environment."2

Conscious of the dangers represented by nuclear PQ'N8r sources (hereinafter NPS)

in outer spaœ, the international community agreed, in 1992, on a set of principles

goveming the use of NPS (integral text of the Principles reproducect in Annex 1).

The first step took a long lime ta be taken t and Yttlile taking il, severa1States were

2

M. BenkO &J. Gebh.rd, -The U.. of Nuct••r Power in Outer S~ce· in M. &enkO, W. de
Grutr& K-U. Schragl. "., trIetn8IItJtIIJSpece Law in the MaIdng. Cunent Issues in the UN
CommIIBe on the PeeceU UNS of0,.,Spsce. Forum ""Air end Spece Law, vol.1, (P.ria:
Fro""r•. 1113) at 23.

W. 8111tDn, "The Use ofNucle.r Power Sources in Outer S...- (Stmement to th. Scientiftc
.nd Technical Subcommiltee of UN COPUOS. 11 Febru.ry 1178). UN GAOR UN Doc.
AlAC.1051C.1SR.1U (1178).
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already conscious that a second step would be needed in the near future to improve

the newty adopted Princip/es. Improving the UN Princip/es includes updating their

content in the light of technological developments and including other potential uses

of NPS such as propulsion, voluntarily left out at the time of the adoption of the

Princip/es. Severa1States have already introduced 'NOrking papers in 'Nhich the

necessary revisions are highlighted; however, to date, although the revision was to

start t'NO years after the adoption of the Princip/es, il is not likely to happen within

the next year as in 1997, the Committee on Peaceful Uses of Outer Space

postponed a possible revision at a later stage.

FolIO'Ning the Barton Declaralion3, Canada along with 8 other countries" proposed

to the Scientific and Technical Subcommittee (STSC) that a Working Group of

experts be constituted and consider "Questions Relating to the Use of NPS in Outer

Spacelt. If most delegations proved to be in favor of this proposai, the fonner Soviet

Union opposed it. Nevertheless, a Working Group 'NBS eventually set up to examine

the technicsl aspects and the safety measures conceming the use of NPS in Outer

Space. The purpose of the study was to provide a technicsl base for a multilateral

regime of standards related to the use of NPS. Consequently, the STSC met in

1979, 1980 and 1981 and from 1984 to 1991. H0'N8ver, conceming the legal issues,

it is interesting to see the evolution of the States' desiderata through the YJerding of

the matter on the Agenda of the Legal Subcommittee (LSC). In 1979, the question

was referred to as "various questions" thus indicating that the focus was put more

particularly on the technical and scientific aspects, contrary to the intention of

Canadas and a certain number of States which wanted a parallel study of the

existing legal instruments. Nevertheless, following bilateral negotiations between

Ibid.

The countrin were AuItnII., Colombill, Egypt, Ecu.or, 1tIl1y, J.~n, Niel." Ind Sweden,
27 Februlry 1878, UN GAOR UN Doc. AlAC.1051C1Jl.103.

S.Courtefx, -QuHtionadtActu." en Matltrede Droldel'Elpllce-, XXIV AFDI (1878),114.

2
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Canada and the Soviet Union, the COPUOS recommended that the LSC envisages

during its next session a:

"Review of International Law relevant to Outer Space adivities
with a view to determining the appropriateness of
supplementing such Law with provisions relating to the Uses
of NPS in Outer Space. '18

Canada submitted another Working Paper1 in 1980 to the LSC, which, contrarily to

the Soviet's, developed the idee that existing international provisions needed to be

completed. The matter wes consequently submitted once again ta the COPUOS and

the United Nations General Assembly (hereinafter UNGA) 'Nhich modified the title

of this item ta "Consideration of the possibility of supplementing the narms of

International Law relevant to the Uses of NPS in Outer Space."

A new Working Group was constituted within the Legal Subcommittee to examine

the question. During t'NO consecutive years Canada modified the content of its

Working Paper not succeeding, despite its efforts, in seeing il agreed upon due to

different opinions8
• Following the 1983 consensus on the Principle on Notification

of Re-entry, Canada insisted again on the fad that the LSC be given a precise

mandate on the elaboration of Principles concerning the use of NPS in Outer Space.

ln 1985 the title of the item was changed to "Elaboration of draft principles relevant

to the use of NPS in Outer Space.'''

•

Il

UN GA R".34I11, UN GAOR 1171, UN Doc.Al34120 at ,,".51.

UN CQPUOS, RepottoIthe LegIII Subcommiltee on the Worlc ofils 18th Session, UN GAOR
UN Doc.AlAC.1D51271 (1110)•• ~I'II.43-52 and WotüJg Papersubmiltedby Caneda on
the Ua. of Nuc" Power Sources in 0,., Spece, UN GAOR, Annex III. UN
DocNAC.1 OSIC.2J1..128 (1110).

S. Courteix. -rh. Legal Regime of NPS, a Problem at the Crou ROM ofNuel••r Law and
Space Ln" (1.1) 34th CoIIoquium on the Law ofOuter Space 117 at 124.

UN GAOR, R•.40/112 (18 Dec. 1115) at ,.,.. 4(b).

3
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Following the consensus of 1990 on Principle 3, the item title was modified for the

last lime to "Elaboration of draft principles relevant to the use of NPS in Outer

Space, in view of a definitive mise au point...10

The present paper, after a presentation of the nuelear power sources used in Outer

Space (nuclear readors and radioisotopes), will focus on the applicable legal

regime forming the framev.ork to activities involving nuclear power sources in outer

space and which involves conventions (indirect regulation) and the Princip/es of

1992 (dired regulation). Fast development of new technologies and adaptation of

new requirements in other conventions or international recommendations cali for a

revision of the Princip/es so as ta avoid their becoming an obsolete framework to

fast evolving activities. Sorne authors have proposed more than a mere revision of

the Principles and would indeed see more benefits in integrating the revision of the

legsl control of the use of NPS in outer space within a forum which YIOuld address

ail outstanding issues relating to space adivities.

10 UN GAOR, R•.45172 (11 December.118O) Itpi". 4(1).

4
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The first Part describes the sources of nuclear energy used for space adivities

alang 'Nith the Msks entailed by such use. bath in outer space and at launching site,

should NPS be ever used for propulsion.

A. Technlcal CharBcterlstlcs

The use of NPS concems two essentials aspects of spaœcraft operation:

propulsion and energy generation of the spacecraft. Nuclear pO\V8r sources have

so far only been used as power sources and heat supply for on-board equipment

although other uses are technically feasible such as propulsion or orbit correction.

At a certain level of energy requirement and for missions too remote from the reach

of the sunrays. nuclear poNSr generation is the sole available source of energy for

spacecraft operations and electrical power.

1. Propulsion

It is important to note that the selection of one propulsion system rather than the

other is based on the propulsion funetions required (e.g. orbit insertion. orbit

maintenance and attitude control). and on the system options. Le., if combined or

separate propulsion systems for orbit and attitude control will be used, etc. 11 Space

propulsion systems encompass three types of maneuvers:

• (1 )

(2)

11

Lift of the launch vehicle and its payload from the launch pad

and placement of the payload into a low Earth orbit (hereinafter

LEO);

Transfer of payloads from LEOs into higher orbits (GEO) or into

trajectories for planetary encounters;

R.L. SIIckheim, R.S. Wolf&s.zann "SpKe Propullion system.-t Engineering Core
Lecture Notes. I.S.U. (Sum.S-.11M) 8311t837.

e
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(3) Provide thrust for attitude control and orbit corredions.12

The selection of a particular propulsion system is based on the performance

requirements. The most common propulsion systems are:

(1) Cold gas propulsion systems are inexpensÎve however rarely used due ta

their low performance.

(2) SaUd propells"t have been used extensively for orbit insertion hO\V8ver,

another system must be used for orbit maintenance and attitude control.

(3) Ljquid systems are divided into mooagrop811ant which provide good orbit

maintenance and attitude control fundions but lack performance for orbit insertion;

biprggellant and dual mode YJhich can provide ail three fundions described above

but are more complex.

Nuel"r propulsion readors present t\VO major advantages: (1) a higher specifie

impulse compared to conventional chemical rockets and (2) a propulsion system

'Nhere no other system is available. The first advantage refers to the payload that

can be lifted up, which 'NOuld be higher should nuclear propulsion be used. The

second advantage refers to available propulsion systems for missions launched

trom outer space. 1ndeed, if Mars basedsettlements are ta be installed, missions

going tram this seUlement for deep-spaC8 missions or to explore the solar system

or other planets \YOuld have ta use nuclear power. Several projects have been

undertaken by the main space States such as the US. The Los Alamos national

laboratory started to study a project of engines Ylhich YtOuld allow the launching of

'2 ibid. It138.

7
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payloads from low earth orbit to more distant locations.13 Moreover, the US started

developing project "Timberwind" within the Strategie Defense Initiative (SOI)

undertaken within the Oepartment of Defense programmes. The project consisted

of a nuelesr rocket using a Partiele Becl Reador which 'NOuld have allo'N8d nuelesr

propulsion of spaœaaft, thus implying the adual use of a nuelear deviC8 at lauoch

time, and not, as currently done, once the space vehiele achieves its orbit.14 This

newtechnology would give a higher specifie impulse thus allowing ta lift payloads

of about 70 tons up to a Low Earth Orbit (LEO). whereas the highest performing

American rocket can only lift payloads of up to 20 tons. This force of propulsion

Y.Ould also shorten travel time of Astronauts to Mars.15 This project, surrounded by

a certain amount of controversy was therefore dropped.

2. Spacecraft power louree types

Eledrical power subsystems on board a spacecraft provide, store, distributet and

control the spacecraft electrical power. P0'N8r generally needed on board a

spacecraft may be provided by different sources, depending on the mission

requirements.

•
•

•
13

14

Sollr photoyoltajc power source uses sunlight cells directly

converted to electrieity; it is the normal power source for nearly

ail spacecraft in Earth orbit.

Selar thermal dynamie uses solar hesting ta drive an engine,

W.J. &ro.d, "New...... far SpIc:e ReactDrs R." F••,. ofNuef••, Debril- New-Yorlc Times
(110Ct0ber 111I).

W.J. Broad, IIRocket Run by Nuclear Power Being Devetoped for -Star Warsll New-Yorlc
Times (3 April 1881) A1 t C1.

JA Asker, "P8Itide Bed RelClorcentral to SOI Nuclear Rocket Project- Aviation~ and
Spece Techn%fIy (8 April 1991).

a
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1e

e.g., a steam turbine, 'Nhich then produces electricity.

RadjoisQtope thermoelectrjc generators (RIGs) use a direct

thermal to electric conversion using radioadive decay of

radioadive isotopes (typically plutonium) as a heat source.

RTGs also rsquire a converter to produce electricity from the

nuclear heat sources. RTGs' energy is principally used Qn

interplanetary missions far trom the sun and with long life

requirements. These sources are bet\Yeen 1 and 10 kg of

plutonium-238 (USA) or of plutonium-210 (former Soviet Union).

Thare are other types of RTG fuels 'Attich were tested by the US

such as Cerium 144, Polonium 210, Curium 242 etc., but

Plutonium 238 (Pu-238) is the most performing fuel due to inter

alis its long hatf-life (87.5 years, i.e., the time it takes for one-haIf

of the original amount of fuel to decay), low radiation emissions

and high power density. Plutonium is usually on board

spacecraft requiring 1 kilowatt (kw) or less. The availability of

Pu-238 for future spaca missions has been a continuous

concern for the US as for the past thirty years, the production

and processing of Pu-238 has been accomplished as a by­

produd of materials for nuclear weapons. The recent changes

in the US nuclear weapon programmes will eliminate the

traditional capability ta produce Pu-238. Altemative fscilities to

provide a continuing Pu-238 produdion and processing

capability for future space applications are being investigated as

weil as the possibility to purchase Pu-238 trom foreign sources

such as Russis. l1

R.G. Lange, "A Tutoriel Review of Rldioisotope Power Systems" in M.S. El-Genk, Bd., A
Cllie81 Review ofSpece Nuclear Power and Propulsion 111U-1803, (New-Yort: American

(continued...)

8
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Since 1961 the usa have launched 37 RTGs on 25 spacecratt (see Annex Il).

RTGs have been used for bath civilian and military missions in outer space by the

US. e.g., in naval navigation or communications or for Viking Mars and Apollo

missions as weil as for deep-space probes such as Pioneers and Voyagers. 17 The

more recent NASA missions Galilee to Jupiter and Cassini to Satum use RTGs. 18

The US Department of Energy's budget cutbacks have put in jeopardy the

continuation of development of RTGs. Indeed. NASA is exploring new technologies

that can supplYnuclear electrical po'NBr for interplanetary probes YJhich 'NOuld allow

ta eut the power Icads required by the spacecraft in arder to laVlSr the costs, the

isotope levels and to extend the life of the systems. NASA is therefore studying with

the Department of Energy a new radioisotope generator program.19 See list of future

US launches of RTG-poYJerect missions in Annex IV.

• Nucle.r raadors use power to drive an engine ta create

electricity. similarly to solar thermal dynamic. Nuclear reactors

derive their thermal energy from a controlled fission process.

The fissioning core produces heat 'Nhich goes through a

converter and is then converted to electricity. The process is

similar to nuelear power station on Earth.20 The nuclear source

is usually 30 kg of uranium-235.21 ln fad, Principle 3 of the

Princip/es Relevant to the Use of Nuclear POYl8r Sources in

18(•••continued)
Institute of Physics. 1994) 1 at 5.

17

'1

11

20

21

J.A.C. Clayton, "Nudear Power Sources for Outer Space: Polilical. Technical and Legal
Considerations" (1989) 32d CoIIoquium on the Law ofOuter Space 288.

T. FoIey, "Space Nude8r Power Faces Bleak Future" Space News (18-22 January 1185) e.

L. David, "NASA Eyes New Power Sources" Space News (February 13-19, 1995) 7.

J.K. McOennott, "SpacecrIft Power Systems" in Eng/nfJettng Cote Lecture Notes. supra note
11,391 et 409.

J. Hecht, "Hungry for Power in Space" New Scientist (8 July 1989) 51 at 54.

10



•

•

Outer 8pace, in section 2.4, clearly states that "Nuclear

Reactors shall use only enriched uranium-235 as fuel.· Uranium­

235 used for reaetors has a halt-life of 713 million years and

generates belYteen 5 and 20 kilowatts of etectrieity. The energy

supply of the former Soviet Union's RORSATS (Radar Ocean

Reconnaissance Satellites) derived from uranium.

Binee 1961 the US have launched several reador-povvered spacecraft (see Annex

III).

Further experimental programs such as the space nuelear reactor called SP-100

were designed to provide technology for advanced NASA missions into the 21 st

century. The program was exploring more efficient and light Might ways to create

eledrieity in space (US space nuelear program) but this program was also

dropped.22 The Multimegawatt Program is anether project developed bet\Yeen 1985

and 1990 within the Strategie Defense Initiative and later abandoned due to

finaneial constraints and to priority changes. 23

The former Soviet Union developed the surveillance radars RORSAt24 'Nhich

operated in low, short-term orbits. Since 1967f the former Soviet Union has orbited

approximately 33 thermoelectric reactor power systems as power sources for the

surveillance radars (RORSATS). Nine 'Nere launched bet\Yeen 1983 and 1988.

POIAV level range from several hundreds watts ta a few kw. Limited information is

available on the details of the RORSAT8 power systems. A different type of resetor

22 G.L Bennett, "Oeveloping 8 Realfstic Nuclear Policy" Space News (6-12 February
1895) 15.

o. Buden, ·Summary of Spaca Nuclear Reador Power Systems (1983-1983)·, in
EI-Genk, ed., supra notes 18, 21 st 70.

RORSAT: Radar ocean Reconnaissance Satellite.
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started to be tested in 87-88 and space tested, i.e., COSMOS 1818 and COSMOS

1867 using 'Nhat the US cali TOPAZ 1. A number of design modifications vvere

added to meet US safety standards 'Nhich include among others, the inclusion of a

re-entry thermal shield to avoid breakup in the event of re-entry and a built-in safety

feature ta shut dOYAl the reactor, if the reactor leaks and the control system does

not shut down the reactor. TOPAZ nuclear reador is nevertheless faeing also

financial constraints and the Russians have said not to be able to take the project

beyond its initial stage. The Russian! are however offering to transfer the

technology and form a working group with representatives from other nations ta

develop international projects sinee international cooperation appesrs to be the way

to keep space nuelear 'NOrk alive.2!i On the American side, it has been advocated

to use TOPAZ Il instead of developing programs such as the SP-100, proposai

strongly criticized on the ground that TOPAZ Il is low-powered, heavy, has never

been flown and is based on outdated technology. It has also been argued that it

lacks the demonstrated lifetime required for long-term planetary missions and that

the US should keep a national nuclear policy to support future outer planetary

missions28 sinca beyond Cassini, neither NASA nor the Oefense Department has

a firm requirement for more nuclear poNer devices for space applications. It should

hcMIever be noted that NASA has shcN61 interest in a smaller, more efficient nuclear

power source for a Pluto Express mission tentatively planned for a 2001 launch.27

If nlJClear devices are the only means to succeed for deep-space missions the US

will have probIems participating in them and alsa are about to deviate tram Clinton's

initial space program regarding the exploration of the solar system.

T. FoIey, "SpIce Nuctear Power Faces Bleak Future- Spece News (18-22 January
1995) 8.

G.L Bennett, "Developing a Realistic Nuclear poncy· Spece News (8-12 February
1995) 15.

T. FoIey, "SpIce NudearPower Faces Bleak Future- Spece News (January 18-22,
1985) 8.
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3. Adv.nt8g.. of the Use of NPS Compared to Other Soure.. of
En.rgy

Over the last decade, changes in spaC8 technology have inereased the level of

power output required in outer space missions. At the same time, the life

expectancy of these missions has alsa improved, therefore requiring a simultaneous

increase of the life span of space po\Y8r generation. Electric power is mainly

necessary for spacea8ft sub-systems such as attitude control, communications and

command. as weil as operations of various equipment on board. Thus far, solar

eells. chemical batteries and other fuel cells, have been the non-nuelear sources

of energy used in space missions. Photovoltaic system (solar cells) is the

conventional and the cheapest source of energy.28 As desaibed above. it uses solar

panels in arder to capture solar rays which are then converted into electric power.

Yel, this system presents several dlë1\\t)acks. Indeed, in arder to increase the power

output, solar arrays rnay be built larger while increasing the difficulty of deploying

the array and the vulnerability of the system to outer space environment (e.g,

natural atomic oxygen, high energy charged particle bombardment meteorites, man­

made debrïs.. ).29 On the ether hand, improving the protection YIOuld imply covering

the system with a thick glass coyer, therefore increasing its \Wight and the

probability of deterioration of the system specifie power.

On the contrary, nuelear power sources come in relatively compad sizes, are light

in weight. and can operate in remote places from the sun. This particular element

has been clearty recognized in the 1992 Principles Relevant to the Use ofNue/esr

Power Sources in Outer Space. 1ndeed, the Preamble recognizes that "for sorne

missions in Outer Space. nuclear power sources are particularly suited or even

21

21

w. Boyer. ·SOtar Energy is Mainsta, for Future Space Projects·, Spece News (9-15 July
1990).

u. Ortabasi, -A t1aRfened Solar Concentrator System for Space Power Generation:
Photovottaic Cavity Converter (PVCC), Pme. 4200 Congress of the International
Astronautica' Federation (5-11 Odober 1981) •
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essential due to their compactness, long-life and other attributes.n NPS present the

great advantage of being inherently tolerant to extemal radiation (Iuch as the Van

Allen Belt thus preventing system degradation). In a paper presented at the 42nd

Congress of the International Astronautical Federation, U. Ortabasi30 presented a

project on a Photovoltaic Cavity Converter. more resistant to space hazards 'Nhich

would perform \WII with respect to the capacity of output of the system. He

nevertheless admits that "in applications like the Van Allen Belt or Solar Probe

missions Y81ere charged partielss inducad radiation damage to the cells and awa~

components is extreme or plasma effects degrade the system performance

severely" the resistance 'NOUld net suffice. On the other hand, the global amount of

energy provided by photovoltaic panels is not suffieient for many applications in

outer spaca.

Thus, for the exploration of planets, or if mannect bases on Mars or on the Moon are

to be installed, the extended night periods unctergone in these areas imply that solar

energy is of little value camparad ta nuclear power output capacity. Regarding the

Space Station, NASA officiais confirm that solar energy supply, albeit suffieient at

the beginning, will not be able to meet the requirements for manufaduring, science

experiments and life support, as the Station expands. The evaluated amount

needed is of 75 kw therefore requiring the use of NPS.

B. H..rda

The necessity to regulate the utilization of NPS, mainly resulted from the fad that

accidents involving NPS would have irreversible and severe consequences, such

as contamination of the Earth, 'Nhich would affect a large part of the 'NOrld

population and the human environment. Contamination is the essential danger

resulting from the use of nuclear deviC8S. IncidenUaccident may occur either before

30 u. Ortabasi, Ibid.
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or afler the spacecraft achieves its orbite that is, either in the atmosphere or in outer

space. NPS also interfere with scientific experiments such as the Gamma Ray

observations.

1. Contamination of the Atmaspha,.

1.1 Contamination Due to Accident during Launch or Ascent of
a Nuc'••r Powerect V.hlc'a

The probabilities31 and the list of previous incidents/accidents show that the danger

is real despite the satety measures spaca Nations have included in the design ot

NPS-p0\Y8red spacecraft (888 infra, Part 11(81) and concem both readors and

RTGs.

• RTGs:

The first incident occurred in April~ 'Nhere a US RTG-powered navigational

satellite, Transit-5BN-3, failed ta reach its orbit and disintegrated, as it was

designed ta, over the Indian Ocean. It dispersed 17,000 curries of plutonium-238

at high altitude (50 km), inaeasing the global radioactivity burden trom ail plutonium

isotopes by about 4%.32

ln 1ie8, another US meteorologica1satellite, Nimbus 8-1, powered by two RTGs

(SNAP19-B2),33 fell into the Ocean, off the coast of Califomia due to a launch

failur&. Its tY.O RTGs were recovered 5 months late', 'Nith no evidence of radioadive

leak.

31

32

33

Supra note 1.

S. Aftergood, "Towards a Ban on Nudear Power on Earth Orbit" Space PoIicy (February
1988) 25 at 40.

SNAP: System for Nudear Awdliary Power. This program induded bath Readors (denoted
by even numbers) and RTGs (denoted by uneven numbers).
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The latest accident occurred in November 1996 when the Mars Probe launched by

the Russian Federation fell the day after the launch, and its exad location is still an

issue of discussion.

• Re.cto,.:

Several incidents involving readors have also been reported. Out of 30 reactor­

PQ\Wred satellites launched mostly into low Earth orbit by the former Soviet Union,

at least t'NO RORSATS undeF\Y8nt launch failure, first in .1ie9 and in .1.9Z3. where

it fell into the Pacifie Ocean, near Japan.

Nuclear readers are usually started once the satellite achieves a stable orbit, net

before. Although this precaution does not prevent a risk of contamination if the

spaœaaft is damaged before reaching its position, it is considered safer. Thus, the

SP-100 reactor mentioned earlier had been equipped 'Nith lY.o independent features

to maintsin it inoperable until it reachad its orbit, and in case of a launch accident.

The SOI project. "Timberwind'\ was developed to be used for propulsion. As

mentioned earlier, this type of space nuelear rocket propulsion YtOuld replace

conventionsl chemical rockets as the specifie impulse given ta the spacecraft is

higher. The project MS severely criticized by the Federation of American Scientists

since it increased radiation risks during the aseent. S. Aftergood. a senior research

analyst with the Federation opposed in an interview given ta the New York Times•

YJhere he said that the rocket 'Wss going to be putting out a cloud of radioadive

materials"" from ils exhausts into the earth's atmosphere. This particular argument

goes against the views of other experts 'At10 agree to say that the risk of

radioactivity contained in the racket exhausts \\QJld net be al a dangerous level. On

the other hand. such a project couId prove useful and less dangerous in the case

of transfer or launch of spacecraft from a space-based station to another planet.

Aftergoad~ supra note 32.
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Th, risk ta the envjronment is an argument advanced 'ven for conventional

yehides and satelljtes. several studies sponsored by the US Air Force showed that

launches and re-entries of spac8 harctNare 'MIS detrimental to the ozone layer. One

of these studies conduded in November 1994 by the Aerospace Corp. (US Air

Force) titled "Stratospheric Ozone Readive Chemiesls Generated by Space

Launches Worldwide" shows that space hardware reentering the atmosphere

produces materials 'Nhich, combined with elements of the Earth's upper

stratosphere, contributes to ozone depletion. Another study titled uEffects of the

Impad of Oeorbiting Space Debris in Strataspheric Ozonell shows that the global

effect exists but not on a significant level globally. The US Shuttle is apparently the

largest polIuter.35

The fear conceming the use of NPS while the spacecraft is still in the atmosphere

is based on environmental concems. However, the problems that may result trom

the use of NPS extends ta other fields, as seon as the spacecraft "enters" outer

space. Space militarization is one of the preoccupations of opponents to nuclear

energy in outer spac8, Yttlile scientists argue that this energy interferes with certain

scientifie experiments.

1.2. R...ntry of NPS due to "alfunctlon

Risks in outer spaœ encompass the possible contamination of terrestrial territories

due to the re-entry of a nuelear powered spacecraft or pieces thereof. This section

refers to malfundioning spacecraft \\t1ich, deorbitated, and having gone out of

control, re-enter the atmosphere. Such type of malfunetion concems bath readors

and RTGs.

ln April .tm. the USA Apollo 13 mission aborted and its lunar lander fell into the

L David, -Studies Anatyze Ozone Loss from Launches Re-Entries- Space News (8­
12 February 189S) 5.

17



•

•

Pacifie Ocean. Its SNAP..27 power..supply was retrieved and, fortunately, no

contamination follO'N8d. Moreover, the USSR unmanned Moon probes launched in

September and Odober .1.S6i re-entered the atmosphere after a few days in orbit

and this time measurable amounts of radioadivity 'Nere detected.

Not of the lesst 'Nere the COSMOS incidents. COSMOS 954, equipped with

uranium, WBS launched in mz on a maritime observation mission into a low Earth

orbit. After the completion of the mission, its nuelear core wes to be boosted up to

a higher orbit 'Nhere it would decay, become inert over a period of 600 years.

Hov.ever, the satellite malfunctioned and, going out of control, eventuaUy re-entered

the atmosphere. spreading 65 kg of radioadive rnaterials over the Canadian

North'Nestem Territories.38 This incident gave impetus to international concem

regarding the use of NPS. The matter was subsequently placed on the agenda of

the United Nations Committee on the Peaceful Uses of Outer Space (COPUOS).

Other incidents involving COSMOS satellites occurred in 1B and in .18. In the

tirst case, COSMOS 1402 re-entered the atmosphere over the Indian Ocean and

its nuclear core disintegrated over the Atlantic Ocean. Howeyer, after the 1978

accident, COSMOS system had been redesigned to jettison the reador core upon

campletion of a mission. ta facilitate disintegration in the high atmosphere in the

event of re-entry. Yet, this did not preyent a third incident inyolying a COSMOS to

occur. COSMOS 19CX). another military reactor, \VaS launched in 1Sirl and was part

of the series redesigned after the 954 accident. COSMOS 1900 suffered a boast

problem that 18ft the spacecratt on an orbit lowered than planned after its launch.

The satellite itself bumt up on its way dOtNn to the Earth and in 1988. an automatic

system shut dov.n the nuclear reactor and transferred it ta a higher orbit, thus

allowing the radioadive materials to decay ta a safe leyel before reaching the

atmosphere. In 18. the same COSMOS 1900 wes suspectecl by the US of leaking

31 B.A. Hurwitz, -Reftec:lionl on the COSMOS 154 Incidenr(1.) 32d CoIIoquium on the Law
ofOuter SfJf1C8 341 at 354.
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reador coolant.37 As mentioned above, the spacecraft was designed to ejed the

radioactive fuel core into higher orbits in case of malfunction. The spacecraft is

composed of the main body, the coolsnt supply and the reaetor. When the nuclear

reaetor was jettisoned to a safe orbit, the main body and the coolant supply 'Nere 18ft

behind. The coolant is sodium potassium in liquid metal form that have extremely

long lifetime. The identified leak is in the form of tiny spheres at an altitude of 900­

1000 km but there is no indication as to whether the material is radioactive.38 The

reason of this leak is still not known but th;s iIIustrates how important design of

spacecraft is in order to make them remain intact even 'Nhen they become non­

operational. This type of nuclear powered spacecraft evolves in low Earth orbit

Yttlereas the US satellites Nimbus and Transit orbit at higher altitudes, on long-term

orbits (several centuries) therefore allowing their radioactive generators to become

inert.3& ln case of re-entry they 'NOuld then not represent a danger of contamination.

T'NO major associations of scientists opposing the use of NPS. argue that NPS

should be intemationally banned from low earth orbit. The Committee of Soviet

Scientists Against the Nuclear Threat and the Federation of American Scientists

'MOle a joint proposai in 'Nhich they statad that "the ban on readors in orbit 'NOuld

not prevent the use of nuclear po\Y8f' for deep-space scientific or exploratory

missions...".40 The SP100 US project had been designed to operate in higher orbits

and remain intad in the event of a launch accident as mentioned previously.

Although it was to orbit on LEO, it was equipped with redundant systems for

37

31

The Lincoln Laboratory's Haystack radar system is operated by the M.I.T.

L David. "Russian satetlites Suspeded as Space Debris Source- Space News (13­
19 February 1895) 5.

Y. Rébillard. "Débris Spatiaux: vers une meilleure connaissance et une maitrise concertée
du problème· (1980) Revue française de droit aérien.

-A joint Proposai to Ban Nudear Power in Earth Orbit·, signed by F. von Hippel on behalf
of the Federation of American SCientists and R. S8gdeev on behalt of the Committee of
Soviet Scientists Againlt' the NuCfear Threat [undated).
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shutdowl and expulsion to a higher and safer orbit upon completion of the mission

and, in case the previous means failed to prevent its descent towards the Earth,

another system was planned to permit a safe re-entry to avoid the scattering of

radioadive debris ail through the atmosphere.

2. Collision wlth Orblting Space Debris

NPS-powered spacecraft rnay, as any other spacecraft evolving in outer space,

collide 'it1th other orbiting debris which would result in (1) increasing the number of

NPS Yttlich could re-enter and pollute the atmosphere and (2) increase the oversll

number of orbiting debris.

A IIspace debris is a man-made Earth..()rbiting object 'Nhich is non-functional, with

no reasonable expectation of assuming or resuming its intended function or any

other function for 'Nhich it can be expected to be authorized, including fragments

and parts thereof.41 Every object launched in space is bound to eventually re-enter

the Earth's atmosphere. escape from Earth orbit into deep space or remain in Earth

Orbit. Collision \Wh a debris produces either destrudion of bath the debris and the

collided spacea8ft or might considerably degrade the mission. Collision of a space

object containing nuclear paIJ8I" sources and a debris present a high degree of risk

as such collision couId result in the re-entry of the abject with nuclear power

sources on board or component parts thereof. The problem of space debris is not

new but took time to be fully acknowledged by States (see infra Part III (0».

Information regarding the former Soviet Union has led to significant revelation such

as for example, that the first GEO breakup occurred in 1978 and that COSMOS

1275 had probably suffered a break-up by collision, in 1981.

lM PodIDn Peperon OrbiIIIlleI:JM, UN COPUOS. Annex. UN Doc. AJAC/1OSJSI3 (1*) 22
Id 22 (herein'" lM PoIition P.per].
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Debris are continuously tracked by the US Space Command's Space Surveillance

NeMork (SSN). Objects have been officially catalogedG and the highest population

of debris is found in LEO and GEO. The amount of debris in the 1-10 cm range is

estimated to be between 35,000 and 150,000 and partieles larger than 1 mm are

probably more that 1,000 times the catalogued population.ct However, the collision

risk is higher in LEO than in GEO because of the higher relative velocity and the

smaller regional volume. Compared to meteoroids, man-made debris are much

more dense materiats, of larger 9ize, and as a result, are now considered the

primary particular design enviranment for manned and unmanned space systems.

More than 40% of trackable objects are fragments of rockets upper-stages and

spaceeraft and result trom explosions. Only 6°,4 of catalogued objeds are

operationsl spaca abjects, the rest are fragments, spaca debris." A measurement

campaign conduded by the Haystack Radar (US) during 24 hours sha'N8d that

current space debris models overestimate the number of debris at lowar altitudes

(300-500 km) Ytftnas the number is underestimated at higher altitudes (SOO- 1,000

km).415 According to ITU, there are about 322 adive and derelict spacecraft and 11

rocket bodies and ether associated objects in the region of GEO (effective Ode 91).

Most of these objeds are no longer under adive control of the original operators."

Since 1981, it has regularly been advocated that the development of inexpensive

launch systems would find a solution shauld high-Ievel nuclear weste be disposed

of in space instead of underground. Although the idea started in 1981 (American

42

..

CataJoged objecIIare considerld to be abjects large' than 10-50 cm in diameter for
LEe and 1 m in diameter in higher orbita (GEO and HEO).

UN copues, SCientillc end Technica/ Presentations ta the SCientitfc and Technica/
SubcommiltrJe al" 3e Session, UN GAOR UN Doc.AlAC.1051808 (1115) Pllra.211t 5
[heNin.br UN Doc. AlAC.10Sl8Ol].

Ibid. UN Doc. AlAC.105l8Ol. PII,••31 ate.

UN Doc. AJAC.1051801, su",. note 43 Pllra.1 at 24.

Ibid.
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Institute of Aeronautics and AstronauticsiSpace Systems Technical Committee) it

has never r8C8ived strong support tram either the govemments or the industry

therefore the risk is remote. The supporters argue that disposing of nuelear waste

in outer space YIOuld provide a justification for massive investments in space

technologies rather than investing in manned missions ta Mars, due ta the fad that

the public has long lost its interest in "second hand" experience of space."1,48

3. Interference wlth 8clentlftc Experimenta

Finally, another argument against the use of nuelesr power sources in outer space

opposed by scientists concems the interference that active NPS in spaca cause to

sorne observations or seientifie experiments such as Gamma Ray observations.

These observations are of major importance for the study of Astronomy phenomena

(e.g, quasars, black holes, supernovas, and neutron stars). The problem arises trom

the fact that reactor-equipped satellites, as RORSATS are, emit Gamma Rays tram

fission fragment in the reactor's core. These phenomena in particular appeared after

the launch of the Solar Maximum mission in 1980, and even more in 1987 due to

interruptions of the solar missions several times a day by newer RORSATS. The

same problem affected the Japanese Ginga satellite launched in 1987, YttIich,

reportedly, spent "about 40% of its lime observing and transmitting garbage".­

However, it has been argued to oppose this elaim that man-made emissions and

celestial signais may be differentiated although it is time consuming.

ln Part 1we examined the various technical aspects of the use of nuelesr power

sources in outer space, painting out the numerous risks attached ta their utilization.

47 J. CoopersmiIh, "Dispose of Nuclear W8ste in Space" SptICfJ News (13-19 February 1995)
15.

P.H. DIIlmlndïl, -Abntion CEOs·, Space News, (3-1 July 1115) It 15.

Su",. note 13.
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ln orderto regulate and control such utilization. the international community started

long ago to include various provisions in conventions and treaties relating to NPS

but the first regulation directly dealing with the use of nuclear power sources was

onlyadopted in 1992.
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Part Il (1) addresses treaties and conventions Yttlose provisions form the basis, the

applicable regime to the use of NPS in outer space and (2) analyzes the

arass/measures relating to the uses of NPS addressed, be il directly or indirectlyt

by international instruments.

A. Basl. for the legal Control of the Use of NPS ln Outer Space

The present section describes the legal framework in 'Nhich activities involving the

use of NPS take place.

1. Legallty of the Us. of NPS

The use of NPS is lawfyl: The use of NPS in outer space has never been forbidden

and the sim of the legal framErNOrk covering their use is not to authorize it but

instead, recognizing the usefulness of NPS as \WII as its potential dangers, to

regulate such use in arder to guarantee maximum safety and security. The

necessity of the use of NPS is recognized in the Preamble of the Princip/es Relevant

ta the Use ofNPS in Outer Space, adopted by consensus on June 26, 1992 by the

United Nations Committee on Peaceful Uses of Outer Space.50 Indeed, paragraph

1 of the Preamble reads as follows:

Recognizing that for some missions in outer space nucrear power
sources are particutarly suited or even essential due to their
compadness, long lite and other attributes.

States never requested a total ban on the use of NPS in outer space even in the

moments following the COSMOS 954 incident where, had the satellite fallen on

The P1iJct:*I ReIewttta theU. afNuclearPower Source. in 0.., space, lIdopted on 14
December 1112 (UN GA R••47111) (herein.fter the 1882 Prilx:iplesJ
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populated tenitories, it 'NOuld have hacl serious consequences. States are aware of

ail the potentials presented by nuclear energy.

The utilization of NPS as weapons is the only existing violation defined uoder article

IV of the Outer Space Treaty.51 Article IV prohibits the "plac[ing) in orbit around the

Earth [of) any abjects carrying nuclear vveapons or any other kinds ofweapons of

mass destruction." Besides this etause, neither authorization nor prohibition is ta be

found in the other intemational agreements.

While the lawfulness is not questioned, activities involving NPS are regulated and

restrided.

The use of NPS in outer agace is regulated: Prior ta 1992, no international

agreement directly and exclusively addressed the use of NPS in outer space. The

issue was raised by Canada in 1978, after the COSMOS 954 incident.52 Canada

suggested a review of existing instruments and a possible elaboration of a new

regulation either in the farm of a treaty, through general principles, or thraugh

recommendations.

The item was put on the Agenda of the Scientific and Technical Subcommittee

(STSC) and of the Legal Subcommittee (LSC) of the Committee on the Peaceful

Uses of Outer Space (COPUOS), and Groups of Experts ware constituted ta study

il. The Principles Relevant ta the Use of Nue/ear Power Sources in Outer Space

51 T188ty on Plineiples Govemittg the ActiviIie, ofStates in the Explonltlon and Use ofOuter
Space, includlng the Moon and Ofher CeIe.tllJl 8txIes, opened for sign"'. al London.
MaIcaw and w.twVan an 22 April 27 Jlnu.ry 1187. et1tIrId into force on 10 OCtDber 1117.
110 U.N.T.S.20S;11 U.S.T. 2410 TJA.S. 1347; (1117) ItL. 311 [herlin.ler Outer Space
TI'HIyJ.

SUpt'IJ note 2.
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Were acIopted in the form of a Resolution of the United Nations General Assembly.53

which nevertheless does not confer the Principles a legal binding force.

ln paragraph 4 of the Preamble of the Princip/es. Member States recognize:

the need [...] for a set of principles containing goals and guidelines
ta ensure sate use of nuclear p0'N8r sources in outer space..

The issue, temporarily conctuded in 1992. was therefore not to authorize or forbid

the use of NPS but ta regulate such use.

The Use of NPS is restricted: lawful and regulsted, the use of NPS is also restrided

(1) to missions Yttlich cannet be operated 'Nithout using NPS for energy generation.

(2) the start-up of energy generation using nuclear power is to take place out of the

Earth's atmosphere and (3) the nature of the NPS is also restrided.

The ua. of NPS la IImlted to missions wh.,. no othe, ene",y source Is

8W/labla If the UN, and the Member States vvith them, recognize the need for NPS

on board spacecraft, their use is restrided only ta cases 'Nhere such need arises.

It is the subject of paragraph 2 of the Preamble. and in a more precise manner of

Principle 3. Paragraph 2 of the Preamble states that:

the use of NPS in outer space should focus on those applications which take
advantage of the particular properties of NPS.

The mentioned paragraph could stay a vague recommendation, but Principle 3

elaborates and restrids further the use of NPS lita those space missions which

cannat be operated by non-nuclear energy sources in a reasonable way."

53 Su",. note sa.
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Locations wh.,. the powe, sourc. m.y be acflva'• • ,,"mlted: ln this case

a distindion is made between nuelear readors and RTGs. Hucleer Readors rnay

be made critical when the spacecraft has reached (1) interplanetary orbits, (2)

sufficiently high orbits and, (3) in low earth orbits provided that after completion of

operations, the NPS be stored in a sufficiently high orbit.s. BIG.I rnay be operated

(1) in interplanetary missions, (2) once they are out of the gravity field of the Earth

and, (3) in an Earth orbit but if they are stored in a high orbit after completion of

operations.55

Th. type offuel US8tIfor nuelear reaetors is restrided to highly enriched uranium

235.56 No restridion is set forth for RTGs.

2. Appilcabliity and Scope of International Law

The use of outer spaca is a universal right hO\Wver not absolute as launches of

spacecraft and missions planned have ta be carried out in accordanee with several

principles of intemationallawYtflich form the initial basic legal framework for the use

of NPS, and are dr8'M'l fram the Outer Space Treaty as Yl811 as trom other

conventions, as enumeratect below. The present section covers the conventions and

their role in the oversll control of the use of NPS \\fti18 the main legal issues relating

to the use of NPS are addressed under separate headings, in Sections B, C, and

Obelow.

Intematlonal la. i. applicable to the u.. of NPS ln outer .pace. The Outer

Space Treaty of 1967, and in particular article III, reaffirms the relevanee of

!li

Principle 3...,..2(1).

Ibid. Pllra.2(3).

Ibid.
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intemationallaw and of the UN Charter, in the exploration and use of outer space,

therefore applies to adivities involving the use of NPS. Article III reads as follows:

States Parties to the Treaty shall carry on adivities in the
exploration and use of outer space, including the Moon and
other celestial bodies, in accordance with international law,
including the Charter of the United Nations, in the interest of
maintaining international peaee and security and promoting
international cooperation and understanding.

Specifie reference to the applicability of international law and in particular of the UN

Charter and the Outer Space Treaty, is reminded in Principle 1 of the 1992

Princip/es.

• According to the Outer Space Treaty, space adivities, using or not NPS, are to be

conduded "for the benefit and in the interest of ail countries"S1,"without

discrimination...on a basis of equality" ,58 "in accordance wïth international law" ,58

and "in the interest of maintaining international peace and security and promoting

international cooperation and understanding".C) Additionally, the Moon Agreemenf1

with regard to the Moon and other celestial bodies, states that missions are to be

conduded "exclusively for peaeeful purposes.lI82

• Another principle applicable to the use of NPS, as seen in Section A.1 above,

• 57

8t

Outer Space Tre8ly, supra note 51 Irticl.'(1).

Ibid. Irlel. 1(2).

Ibid. Irticl. 1(2) Ind III.

Ibid. Irticl. III.

AgeemertGcw8miJg the AcIIvIIIe. afStates 0I11he Moon end 0Iher Cele,tial SotIe', opened
far lianllture .. New York on 11 December 1171, entered into force on 11 July 1184, 1.3
U.N.T.S. 3; (1171) 11I.L.M. 1434 [hereinlfter MoonA~.

Ibid. Irticle 3(1).
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concems the prohibition of placing nuclear weapons in spac8. It is important ta note

therefore, that nuclear generation has ta fall within the "equipment or facility

necessary for peaœful exploration of the Moon and other celestial bodies,,63 'Nhich

"shall not be prohibited."e. It is the ground for the legality of the use of nuclear

generation on spacecraft. for example, for the planned Mars Base. which \YOuld

serve as a launch base ta explore other planets. As will be seen further down, the

Outer Space Tresty addresses also issues such as Infol'm8tion relating to the

launch and mission 'Mth NPS on board, and the overall r&sponslbliity of States for

activities carried out in outer spaca.

The Agreement on the Rescue of Astronauts, the Return of Astronauts and the

Retum of Objects Launched in Outer Space'5 of 1968 desls with the .nistance

provided by Parties to this agreement in case of a potential risk to another State.

• The Convention on International Uability for Damage Caused by Space Objects'8

of 1972 deals also 'Nith ....sunce to States but more particularty with Il.billty and

compenHtion resulting trom a damage to another State.

• Finally. the Convention on Registration of Objects Launched into Outer Space67

•
•

fJ7

Ibid. article 3(4).

Ibid.

Agntemetton the Reacue ofAltmnauts, the Retum ofAstronautl 8Itd the Retum ofObjecta
L.acIJchedno0,.Spece, opened for signmu,e ItLondon, MoIcow .nd Washington on 22
April 1181, enIInId inID force on 3 December 1.,872 U.N.T.S. 111; 18 U.S.T. 7570, T.lA.S.
1511, (1.) 7 tL.M. 151 (her.n.r Relcue A,,",,",nt).

Convention on lntemfItionaI UabIIIty for lJfJmage c8Uled by Spece Objects. opened for
signature .. London, MoIcow .nd WnhinglDn on 21 MIIrch 1172. entered into force on 1
Sept.mber 1172, .1 U.N.T.S. 117: 24 U.S.T. 2311. UA.S. nl2 (he'ein.fter Li8biIIIy
ConventionJ.

ConwJnfanOl1~ofOlJjects L.aclJchedfnto outerSpece, adopled 14 J.nu.ry 1175.
entered intD force on 15 Se_mber 1171, 21:1 U.S.T. IlS, T.lAS. MIO (her••b,

(continued.•.)
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also deals with Information to be provided by States launching space abjects.

3. Applicable Nucl••, Energy Law

Energy law is separately addressed as the conventions that are mentioned below

primarily address ground nuelear adivities in general although their scapa apply

to spaœ activities involving nuelear energy. The applicable nuelear energy law is

to be found in Nvo conventions signed under the aegis of the International Atomic

Energy Agency (IAEA) in 1986, the Convention on Early Notification ofa Nuclear

Accidenfll and the Convention on Assistance in Case of a Nue/ear Accident or

Radiologieal Emergency.· The IAEA Conventions were developed after the

Chemobyl accident. The Conventions apply to any accident involving faeilities or

activities under the jurisdidion of a State party to the convention, ''v.t1erever

locatedU
, therefore their scape is larger than that of the spece conventions. The

Soviet delegation requested in 1987 that a comparative study be carried out in

order to determine YJhether the Principles conform to the IAEA Conventions and

recommendations.70 However Canada opposed it, arguing that the Legal

Subcommittee of COPUOS should better concentrate ils efforts on the principles

which were nat yet agreed upon rather than reopen the discussions on matters

already adopted. The study thus proposed remained undone &Ithough the Soviets

87( •••continued)
Re{lstratlon Convention].

III

•

70

Convention 011 EMy NotitfcatJon of a Nuelear Accident. lIdopted 24-21 8eptember 1e..
apened far Ilgnature litVIen. and lit New York. enttreet into force on 27 October 1_. IAEA
OR, 1e..INFCIRCI335 (heNinafterth. Convention on &tty NotItIcIllion) .

Convention on Assistance in the Cas. of a NucIeBr Accident (1.). lIdopted 24-21
September 1•• opened for IignMur. at Vlenn. and at New York. enteNd inID force on 21
February 1117, IAEA, 1•• INFCIRCI331 and Add.I. IAEA OR (1113), INFCIRCI331.Add.I.
(her.n.r th. ConwnIIon on A.ss/atMce).

Repott ofthe Legal Subcommiltee 011 the Worlr 0'1ls 2.. session (18 Afatch.3 ApriI1N7),
UN COPUOS, 1117. UN QAOR, UN Doc. AlAC.1051315 (1117). Annex 1at para. e.
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have in several occasions restated its necessity.

• The Convention on Early Notification specifically refers to the use of NPS in outer

space. Indeed, article 1 defines the scope of application of the Convention and

states that it applies to Itany accident involving facilities or adivities of aState

Party." These facilities and activities are enumerated in art. 1.2, and include lIany

nuclear reador wherever located" (art.2.1(a)) and the "use of radioisotopes for

power generation in space objects" (art. 1.2(f»). The scope of the Convention is

broad as it cavera accidents v.tlich have occurred or which are likely to occur. The

Convention on Assistance comprises "radiological emergencies" therefore a mere

probability suffices to make the Convention apply.

80th conventions sim al responding to emergency situations. The Early Notification

Convention slso offers. if need be, a technical assistance in the form of experts

services and personnel training (art.2.6 and artS). It also provides that Parties must

cooperate with the Agency and among themselves to facilitate prompt assistance

in the event of a nuclear accident or radiological emergency in order to minimize

its consequences and to protect ulife, praperty and the environment trom the affects

of radioactive releases". The affected country, according to art. 2.1, are given the

right to raquest assistance. This provision however. does not legally force the

responsible State to offer assistance to the vidim State. Furthermore, the country

may even refuse to render such assistance if it considers itself not to be in a

position to provide il It should be neted that art. 2.1 gives the States the possibility

to request assistance 'W1ether or net [the] accident or emergency originates within

its territory, jurisdidion control." This provision therefore allows any State, including

the one Ytt10 is responsible for the accident, to cali for assistance. 71 The Princip/es

of 1992 have also developed a regime of assistance to States described in Section

71 A. Tetekhov. "The 1_1AEAConvenIionI on Nua••r Accidenta Ind the Considendion of the
UM ofNPS in 0uIIIrSpIIce in the Llgii SubcommiIIH of COPUOS· (1117) 30th CoIIoquium
on the Law of0,.,.Spece .407.
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8(8.2) below.

4. Intematlonal Standards on Radiologleal Protection (ICRP) and
International S..le S8fety Standards for Protection agalnat
Radiation and for the s.tety of Radiation Sourc.. (IAEA)

1n order to provide a safety regime and prevent radiological hazards, measures.

Standards dealing with radiologiesl protection Mre adopted at an international

lavel. although net thrcugh a convention or treaty. and are regularly reviewed to

protect populations and the environment against bath normal and accidentai

conditions of the use of nuelesr PQ'N8r generation in terrestrial applications.

Such standards and recommended practices are voluntary rules adopted by States

and apply 'Nhen no other legal regime is defined. Although such rules have. most

of the time. customary origine they are however not "optional· although they may be

modulatedlmodified through conventions. Thus. by virtue of the standards and

recommended pradiess adopted through the IAEA. States comply also with these

nonns.n

The existing. intemationally recognized basic standards relating to radiation

protection are the recommendations set by the Intemational Commission on

Radiologiesl Protection (ICRP) with 'Nhich most States comply. The International

Commission on Radiologiesl Protection (ICRP) is a non-govemmental independent

specialized organization created in 1928. 'Nhose mandate is, among others. ta

provide recomrnendations on ail aspects of radiation protection which countries will

freely integrate in natianallegislation or that international organization use as basis

for international conventions/recommendations. The Commission is composed of

members chosen on the basis of their recognized competence in the fields of

72 N.Q. Dinh, P. Oaillll, & A. Pellet. Drollntemtltional Public, 4th Id. (Pl": L.G.D.J., 1112) lit
"1.
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medical radiology, radiation protection, health physics and radiation biology.

The ICRP recommendations are further embodied by standards of international

organizations of the UN system (e.Q, IAEA, WHO, ILO, IMO, etc.) as \N811 as

through regional organizations (a.g, oeco, EURATOM). Most notably, the

International Atomic Energy Agency's Basic Safety Standards developed by the

IAEAln 1987, the ICRP started a general reviewof its recommendations in order

to introduce new scientific data and notably ail the scientific elements hightighted

by the Chemobyl accident 'Ntlich resulted in a considerable update of the general

recommendations conceming exposure to radiation of 197773 in Publication 60.74

The review focused on modifications of the basic system for the limitation of

radiation levels, and in particular, on a redudion of the limits of those levels 'lJhich

\Y8re in force.

The International Atomic Energy Agency has included these Standards and

Recommendations in the "Intemalionsl Basic Satety Standards for Protection

against Radiation and for the Safety of Radiation Sources,,75 and other publications

formulated for handling radioisotopes (RTGs), disposai of nuclear waste, transport

of radioactive materials, radiation protection and monitoring of radioadivity.78 The

BSS include the follawng principles applying to the protection of warkers and of the

general public:

Recommendlltions of the ICRP, 1 ICRP Publication no.28, 1 Ann.lCRP no.1 (Oxford:
Perglmon, 1177).

Recomrnendlltiona ofthelCRP t ICRP Publlcllltion no.aD, 21 Ann.lCRP (Oxford: Peralmon,
1111) no.1-3 (hereinlfterthe111O ICRP Recommendltions).

-'nt.rn.tian.1 IlIIie 8atety SIInd•• for Protection Ag... lonizing Rldidon Ind for th.
SlfetyofRldiIdion Saure.- (BSS) Sllfety 88rie1115 STlJDATI2 (VIennl: IAEA, 1111).

SM•.g., -R..-uIIIIIcn for the SIlle TrMIPQIt ofRidioaclive u.teriIIl Slfety Stand• .,.- Sen.
No. ST-1IRequireme" s-MUIIIII (VIenn.: IAEA, 1.).
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• Justification of the practlce: This principle was introduced in 1971 in

ICRP-2S.n No practice involving exposure to radiation should be adopted

unless it produces a benefit that oul'Neighs the harm il causes or could

cause. In cases where the risk is shared by populations which are not

receiving any benefit. the ICRP recommends that ''the total collective

dose equivalent should be kept below that which would have applied had

the cost beneflt assessment been confined to the population that received

the benefit.Il

•
• Optlmlation of protection: Radiation doses and risks should be kept

as lovv as reasonably achievable economic and social fadors being taken

into account; constraints should be applied to dose or risk to prevent an

unfair distribution of exposure or risk.

•

• Umltation of indlvldual rlsk: Exposure of individuals should not exceed

specified dose limits abova 'Nhich the dose or risk would be deemed

unacceptable. The maximum dose for the public is of 5 mSv per year.

OCcupational exposures (workers such as minera) are limited to 20 mSv

per year averaged over five years, a maximum of 100 mSv in five yaars.

with an additionsl limit of 50 mSv in any one year. The previous annual

limit was 50 mSv.78

Most States incorporated these standards in theïr national legislstions. The ICRP

standards have been included in Principle 3(3.1) of the 1992 Princip/es and any

modifications in the standards are planned to be introduced in the Principles.

71

71

Su",. note 73.

Th. biologiclll effect of nadimion ia expreaed in Sieverts (Sv) or milliSieverta (mSv). Thil
e«ect, .... doleeq"""', il c*ullllld fram the 8bIarbed doae, liter 1 correction. Ipplied
whictl tIlk. inta ICCOUnt th. type of radimion lnet ils location in the body.
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howaver a specific procedure for the introduction of new standards is not described

in the Princip/es (see infra Part III(C)).

The guidelines imply that the launching authority ensures that ail precautions are

taken during ail the different phases of the mission, from the launch ta the

completion of the operation, ta maintain an adequate radiation protection.

5. Cuatomllry Law ••t8bllshlng the responelbillty for damages to
the Envlronment

Customary law 81sa applies to activities in outer spaœ and several principfes apply.

in particular those relating ta responsibility for damages caused to the environment.

International responsibility for damages caused to the environment has been

established and the link between the two is based on the roman principle sic utere

tua ut alienum non laedas (use your praperty so as nat ta injure your neighbor).79

This principle has been restated in the Corfu Channel case where the International

Court of Justice held that it is "every State's obligation not to allow knowingly its

territory to be used for ads contrary to the rights of other States."10 This

jurisprudence is Iimited to cases where the damage and the cause of the damage

bath occurred in the tenitory of the State responsible for that ad. The duty is

extended by the rrail Sme/ter Arbitration, to the territory of States other than the

one in which the ad causing the damage originates. In this case. the Arbitration

Tribunal ruled that "no State has the right to use or permit the use of its territory in

such a manner as to cause injury by fumes in or ta the territory of another....'1

10.,
H. lllker, "SpKe DebriI: Legll Ind Politicallmplic8tiona" (111') 32d CoIIoqulum on the Law
ofouterSpece 51.72.

Cotfu Channel Ca,. (United Klngdom v. AlbIln.), (1141) 43 A.J.I.L 551.

T"" SmeIerAttJIInItIon, (U.S. v. Clnld.)t (1141) 3 UN Rep.lnt. Nb. AWlirds 1105.
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Another legal basis for international responsibility 'NOuld be art.2(4) of the UN

Charter. Environmental pollution could be presented in terms of violation of national

sovereignty by foreign States. In the Nuclear Tests case, Judge de Castro (of a

dissenting opinion) stated that:

The applicant's [Australia] complaint against France of violation of its
sovereignty by introducing harmful matter into its territory without its
permission is based on a legal interest 'Nhich has been weil known
sinœ the time of Roman Law. The prohibition of immissio (ofwater,
smoke fragments of stone) into the neighboring property was a
feature of Roman Law. The principle sic utere tua ut alienum non
laeda [one must not use one's own property in such a way that
injures anothers] is a feature of law both ancient and modem. It is
'Nall knoY.n that the 0\M"I8f" of a property is liable for intolerable smoke
or smells, ''because he oversteps [the physicallimits of his property],
because there is immissio over the neighboring properties, because
he causes injurY.82

The Corfu Channel case and the Trail SmeJter Arbitration concern sovereign

tenitories, under national jurisdiction. The scope of intemational responsibility WBS

expanded further by Principle 21 of the 1972 Stockholm Declaration on the Human

EnvironmenfD which states that States besr the responsibility ''to ensure that

aetivities within their jurisdiction or control do net cause damage to the environment

of ether States or of al8as beyond the limits ofnational jurisdiction. " Principle 21 is

part of customary law and States are responsible for ascertaining that their

activities do not cause damage to the environment of other States or ta places

under no national jurisdidion including outer spac8. The recognition of intemational

responsibility of countries entitles the affected State to claim for compensation as

Nue..Tests (Australia v. France), (1174] I.C.J. 372.381.

Declaration on the Humen EnWonment, .opted br the United Conference on the Huma"
Enviranment, Stockholm, 18 June 1172 therema.r Stockholm Decl..,.",).
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ruled by the Chorz6w Factory case:&i

[t]he essentiel principle contained in the aetual notion of an iIIegal
act. ..is that reparation must, as far as possible, wipe eut ail the
consequences of the iIIegal ad and reestabUsh the situation 'Nhich
\YOuld in ail probability, have existed if that ad had not been
committed.

This decision therefore provides for a restitutio in integrum in faver of the affected

State.

8. The 1112 Prlnclpl..

8.1 B8ckground to the adoption of the 1992 Prlnclple.

As rnentioned eanier, the Principles Relevant to the Use ofNuclesr Power Sources

in Outer Space were adopted in 1992 after 13 years of negotiations within the

UNCOPUOS. In 1978, BartonlS proposed a reviN of the existing international

instruments, implying that the previous ones, along with an empirical way of

establishing new instruments 'Nere not sufficient for effective prevention of

radiologiesl contamination due to nuclear-powered spacecraft. The international

community 'MIS, according to him, in the need of a specifie instrument, 'Nhich might

become a Convention st a later stage, regulating and controlling stridly the use of

NPS in outer space. This was done through the t'NO Subcommittees of the

COPUOS. The adoption of the Principles proved that for the tirst time, countries

recognized the necessity ta regulate the use of NPS in outer space with specifie

intemational guidelines directly addressing the problem, in a simitar way as they

had recognized the necessity to regulate the use of nuclear power for terrestrial

Chotz6wFactotycaae. (Germ.nyv. Pol.nd), (1128] ItP.C.I.J. SerA. no.171t47.....

&.rton, supra note 2.
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applications.-

PoUtical motivations 'N8r8 not absent of the negotiations, in particular as far as the

main space powers were concemed. Bath the former USSR and the USA 'Nere

pursuing different objectives relevant bath ta their internai and extemal polie;es.

The trend of international relations regarding space law showed that the

international consensus that existed in its first developments had come to an end,

implying greater difficulties in the elaboration of new rules. The motivations of the

US conceming the 'At1ole project of the Principles and more particularly with respect

ta its core point, i.e., Principle 31 may be traced through its politicsl implications. In

1978, at the beginning of the negotiationsr the USA presented a Working Paper'7

on their practice relevant to the use of nuclear po'N8r sources in outer spaca. This

contrasted with that of the former Soviet Union which was reludant to reveal

anything relating to its adivities in outer space.

During President Reagan·s mandate the US tended to adopt a less open position,

but the Soviets continued to be pointed at by the Canadians as those preventing

the international community and its institutions to come to an acceptable solution.

The new policy of M. Gorbachev put an end ta the previous extreme reludancy ta

cooperate in the elaboration of a set of rules on nuclear power sources in space.

The difficult consensus on the Principle on Notification of Re-entry tended ta show

that the USSR had partiaUy ceased to obstrud systematically the process of

elaboration. On the contraryr as stated by FauteuxU, the modifications in the US

attitude was due not only to considerations of foreign policy but also to internai

circumstances. 1ndeed, environmentalists and ecological groups started te grow

•

u

UN COPUOS, ·USA prllcIiceI r.'lVIlnt tG the UN of nucl••r power lOurcea in oultr spllce·,
Worldng Piper IUbmiltad by the USA, 1178, UN GAOR UN Doc. NAC.1OS/L.102.

Terekhov t SUptB note 71.11.
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more p0'N8rful within the US at that time and the govemment was not inclined to

provide intemationallegal basis for their claims. This rnay explain their opposition

to a principle on notification of the presence of NPS on board a space abject,

especially a notification before the launching of the abject.

The position adopted by the USA also threatened the consensus decision-rnaking

in force within the COPUOS. The use of this method has been successful in

bringing about international treaties relevant to the international space cooperation

(1967 Treaty on outer Space, the 1968 Rescue Agreement, 1972 and 1975 Uability

and Regislration Conventions). Consensus is a non-voting procedure, parting trorn

unanimous voting as it is achieved without voting, depriving States of 'Nhat they

tended ta consider as a right of veto.- An analysis of the ressons of suceess of this

method by E. Galloway sho'N8d that most States were willing to develop the then

new aetivities and put sside their rivalries in arder to do sa. However, if on the one

hand this method facilitates the irnplementation of the decisions adopted thereof,

one of the most important dravblck is the time involved ta reach consensus. In the

event seme States misuse it as a right of veto, the General Assembly and its voting

prcœdure is the sale solution available.80 With respect to the adoption of the dr8ft

Principles on the Use of Nudear PO\\W Sources, the consensus was long ta reach81

and was broken in several occasions.

1.2 SCope .nd Revision of the Ptlnclples

The Princip/es only address NPS as electricity generation and not NPS as

•

10

l'

E. Gllflaway. "COnie,.. DeciIionmaldng bythe United NlItions Commiltee on the P.aceful
u..ofO.r SPlle8.- (1171) 7 J.SPlle8 L.•3.

S•• th. Idoplio" of the Principle, of Direct Broedc8atlng br Saleilles and P. Fauteux.
"RadocIIfuIiDn direcIIt pIIrlllllll": ldiIu au COMensulrt (1111) VI A-A.S.L. 345 al 373-371.

Galloway. BupnJ note Il.
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propulsion systems, however, Principle 11 provides for the revision of the Principles

lino later than t'NO years after the adoption of the Principleslt which seemed

promising and positive and indicative of the UN intention to keep up with the

technologiesl innovations and keep the Princip/es up-to-date with the changes.

HO\Wver, in 1997, although the revision of NPS was still an item of the agenda of

the Legal and Technical Subcommittees and of the COPUOS, the latter agreed that

Il•• a revision of the Princip/es was not necessary at the current stage.."92 and that:

Regular discussions on the issue should continue at future sessions
of the Scientific and Technica1 Subcommittee and [that] the
Subcommittee and the Working Group should continue to receive the
widest input on matters affeding the use of nuclear power sources
in outer spaca and new contribution related to improving the scape
and application of the Princip/es.a

The Legal Subcommittee also decided that, for 1998 (36th session):

consideration by the Working Group on agenda item 3 of the
Princip/es relevant ta the Use of Nuclear Power Sources in Outer
Space should again be suspended for one year, pending the results
of the 'NOrI< of the Scientific and Techniesl Subcommittee.....

White the issues 'Atlich wouId be subject of revision will be discussed in details

later (See infra Part III), it should be kept in mind that the primary goal of the

Principles wes to set up a general frameY.Ol'k in Ytt1ich aetivities involving NPS could

take place in as safe a manner as possible by providing guidelines. The main goal

of a revision, if it ever occurs, "must be aimed at strengthening the guidelines

13

lM

UN COPUOS, RepottoIlhe CommiItee on lite Peaceful Uses ofOuterSpace on the Worlc of
ils 52d Ses'ion, UN GAOR. 1117. Supp. 20, UN Dac. AlACI2O, lit parll.71.

ibid. lit pa,.. 80.

lIJIcL lit para. 25.

41



through 'Nhich NPS systems rnay be utilized safely and effedively.,,85

The Princip/es refer ta t'NO elements (1) the types of power sources and (2) the

"area" concemed.

•

•

*

*

Type of Power sourc••: The Princip/es sa far apply to power sources

only used for electric generation and do not cover 'Nhat represents more

than a potential i.e., nuctear power sources used for propulsion purposes

(for now only designed for interplanetary flights). The Preamble of the

Principles also "recognizes thm for some missions in outer spece nuclear

power sources are particularly suited or even essential due to their

compadness, long lite and other attributes". The use is therefore not

torbidden but on the contrary recognized as necessary due to technical

capacities of nuclear power which simply cannot be replaced by other

sources of power generation (See supra, Part 1).

Are. concemed: is the ".ntire" Outer Space, and thus encompasses

Law Earth Orbit (LEO) YttIere most space adivities take place, and ail

celestial bodies in particular the Moon and Mars where future human

activities are the mast probable. HO\Wver, il is trom adivities taking place

close ta the Earth's atrnosphere that the existence and application of the

Principles draw ail their importance.

B. Are•• Regul"ed by Inlem.llon•• In.truments

The present section studies the concrete measures taken to regulate the activities

involving the use of NPS in outer space. The measures are of three categories (1)

N.JMenIU~, ed., Perspectives on IntemeIionaILaw. (London: Kluwer Law Intemmlon.l:
1115), • 373.
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preventive measures, sa as to avoid or minimize the risks attachad to the use of

NPS, (2)emergency measures aiming at minimizing the consequences of an

incident or accident of a space object with NPS on board and finally (3) measures

dealing with the reparation of such events, mainly the liability and compensation

regime.

8 ..1 Preventive Measures

1. sare Ua•

The adoption of the Guidelines and Criteria for Safe Use was difficult. During the

negotiations of the Princip/es and in particular of Prineiple 3 it was argued that the

adoption of this particular Principle \NOuld bath rnake the use of nuelear power

sources in outer space safer and perceived as such by the population.· The

content of Prineiple 3 wes agreed upon in 1990.97

The first preventive measures set up by the 1992 Princip/es provide general

guidelines, a frarneY«Wk of rules for the design of space abjects with nuelear power

sources on board. This Prineiple is based on the recognition that if it is impossible

ta eliminate the risks relevant to the use of nuelear power sources altogether, it is

possible ta try and limit such risks. The criteria are set forth in Prineiple 3 and

contain "recommendations· pertaining to (1) 'NholY.ttat the guidelines sim at

protecting, (2) the guidelines conceming the general design of spaca abjects

containing NPS and (3) guidelines pertaining directly to the nueresr source used.

•

17

UN COPUOS, Repott of the Legal SubcotMIIttee on the KtR of its 27th se••ion on the
EIIbcnfIon dCJnJI"'*JCt*a RelfNlltIo the u•• ofNPS in Outer Spece-, Declardon of th.
ean••n Ambllludor de Montigny Marchand, H•• of th. Ca"••" Delegmlon.

UN COPUOS, Report of Ille Legal SubcommItee on Ille Wotfc of ifs 2tIh Se.slon, 1180,
Anne. l, UN GAOR UN Doc. AlAC.1051457 (1110) lit PIIr.12.
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The Princip"., hence the guldelln.. .mbodled in Princip'. 3. alm .t

protecting "Indlvldu.l•• population. and the blo.phe,." (Principle 3(1). The

last paragraph also cites outer space, 'Nhich has to be proteeted trom radiation

contamination.

Regarding individusls and populations, the tact that individusls and populations are

separately cited shows Member States' interest in protecting also the individual

against radiation exposure. It should be noted in this context that during the period

before the launching of Cassini with NPS on board (plutonium 238- more than 30

kg, the largest amount ever launched in spaca so far), groups of anti-nuclear

"activistsJf fought to obtain canœllation of the launch and argued that NASA had not

properly assessed the number of humans 'Nhich might be affected by a potential

accident. NASA's estimates varied between 120 and 2,000 potential deaths 'Nhile

the main group orchestrating the campaign against Cassini, the Florida Coalition

for Peaee and Security presented an estimate of more than 200,000.91 NASA

issued many press releases and documents, most notably the Cassini Final

Environmentallmpact (even posted on the Internet) to convince people in general

that the risks were minimal. The economic cost most certainly enters into account

although such element is not present in any of the 1992 Princip/es. Such element

clearlyappears in the decision of a Judge of a US Distrid Court 'Nho ruled that "the

economic and scientific harm that NASA and other defendants in the case would

suffer if the launch [of Cassini] were delayed outweighed the potential harm

asserted by the two groups."

• W.J. ero.d, "PcJMnd ." Plutanium, Slltum MIllion PnM*. Wamings of Cang." New-Yorlc
r"".. (1 S8ptember 1117).
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2. Guldelln•• on De.lgn

ln design and use, me.sures 8g8inst "f0ntaee8ble operational and accid.ntal

circurnst.nc.... are to be Integrated (Princip•• 3(1.1): The main point of

discussion in this case is on the term "foreseeable". Principle 3(2) refers to

Principle 2 on Definition of terms and in particular to paragraph 3, \\tIere

"foreseeable" is meant so as to encompass only "credible possibilities" of

malfunction, i.e., events 'Nhich are knO'Nl"l to have occurred or are likely to occur.

It is possible that such definition will be useful in particular for responsibility

purposes, to establish a case of responsibility 'Nhile, at the same lime, salting a

limit to such responsibility as it \VOuld be only adionable if designers had failed to

integrate measures against avents known of likely to accur.

sarety .yste... mu.t be dnlgned .0 •• to .bid. by the "'defenc.-in-depth

concept"(Prlnclple 3(1.4): the concept of .Idefence-in-clepth" is defined in

Principle 2.3, and means that safety systems have to be installed or any other

measure planned ta prevent, mitigate, counterad the failure of the tirst safety

system. The definition specifies that such term does not necessarily mean thet ail

safety systems must be made redundant but at least other measures must exisl. In

short, defence-in-depth is a multilayer system of protection and safety provisions

commensurate 'Nith the radiation hazards involved is applied ta sources. sa that a

failure at one layer is compensated for or corrected by subsequent layers.

The radiation exposure tolerated 1. limlted: ta 1mSvlyear. Such limit is set in

Principle 3(1.3) and is to be taken into aceaunt in the design and operation

(including re-entry) of space objects \Wh nudear poNBr sources on board. The limit

mentioned is more stringent than for terrestrial applications (see supra Part I(A.4).

As mentioned e&1ier, this Principle hacI received agreement from ail States in 1990

but in 1991, the United States presented an official proposai of amendment before
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the LSC ,88 whereby they requested that the radiation exposure, restrieted in the

1990 agreement to "a limited geographical region and to individuals to the principal

limit of 1mSv in a year" be replaced by the more general "risks as low as

reasonably achievable". Two explanations regarding this attitude have been

envisaged.1OO The US presented their amendments as resulting from new data

obtained through the Space missions Ulysses and GaUlee. These amendments

were probably meant to adapt Principle 3 to the national regulations, modified after

these missions. Howeverr one couId seek an explanation in the then-new project

the US had of developing a nudear poYt48f'ed rocketr Timberwind.101 Principle 3 has

been conceived to apply to NPS usect as sources of electricity. The SOI project

used a reactorto produce heat and not electricity. The principle on guidelines and

criteria for safe use would therefore need a substantial revision in order to apply

to direct nuclear propulsion. However, it seems that instead of a revision the USA

exduded the nuclear thermal propulsion from the scope of the UN Princip/es on the

basis that il uses a reador to produce hest and not electricity.102 Nevertheless, as

noted by P. Fauteux,103 Timberwind had to overcome vanous technical and finaneial

problems thus, there wes no real need for the US to reopen the discussion on that

particular matter at this particular lime. The 1 mSv limit for one year therefore

remained valid (Principle 3{1.3). Any modification of the former will be introduced

in the 1992 Princip/es as provided by Principle 3(1.3), however no specifie

procedure to do sa is planned by the Princip/es.

•

1a,

102

103

UN COPUOS, USA Propoul ofAmendment pr_nted before the Legal Subcomm"', UN
GAOR, 1111, UN Doc. AlAC.1051C.2/L.18S.

Terekhov, supra note 71 at 407.

TimbelWind, supra note 41.

S. Aftergoad, ·SplC8 nucl••r Power .nd th. UN-8 growing fIaaco· Space PoIiey (February
1112) lit 12.

Terekhov, supra note 71.
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3. Safety As....ment

As part of the preventive measures set up by the 1992 Princip/es, the conduct, priar

to the launch, of a Safety Assessment of the object, of its components and of the

NPS therein was established as Mil as communication of the reluits. also prior to

the launch, to the United Nations Secretary-General (See point 4. below).

First of all l it &houId be noted that Member States did not try to minimize the

potential risks entailed by the use of nuelear power sources, and recognlzec:l in

paragraph 4 of the Preamble of the Princip/es, the existence of a risk of

contamination and radiation hazards attached to the use of nuelear power:

[... ] the use of NPS in outer space should be based on a thorough safety
assessment, including probabilistie risk analysis, with particular emphasis on
reducing the risk of accidentai exposure of the public ta harmful radiation or
radioadive msterial.

The Safety AaeAment is the Technical evaluation of ail elementa of the

space object, the nuclesr power source and the launch installations. It "covers (..)

ail relevant phases of the mission" and "shall deal with ail systems involved,

ineluding the means of launching, the space platform, the nuelear power source

and its equipment and the mesns of control and communication between ground

and spece." (Principle 4(1).

The purpose of the 8afety Assessment is ta reduce the existing and potentiel risks

attached to launching nuelear power readors or RTGs in outer space by ensuring

that ail guidelines (as outlined below in the criteria for safe use) were followed by

designers and manufacturers and that up-to-dete technotogy and knowledge were

applied to ail the phases of designing and manufaduring of the space abject, the

launching facility and the nuctear source of energy.
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Conduct of th. Safety As....ment: th. "I.unchlng Stat." of Princip.... a.

deflned ln Prlnclpl. 2(1 ),Î.e.:

the State VJhich a.arel... jurlsdlctlon and control over a
spaee abject with NPS on board at a given point in lime
relevant to the principle concemed.

The solution ta a serie of objections (see infra Part III (B)) was a compromise:

A launching State as defined in principle 2, paragraph 1, at the time of launch,
shall, prior to the launch, through cooperative arrangements, YJhere relevant,
with those which have designed, construded, or manufadured the nuelear
poN8r source, or will operate the space abject, or tram 'Nhose territory or facility
an object will be launched, ensure that a through and comprehensive safety
assessment is conducted.

Therefore, the responsibility or carrying out the Safety Assessment is vested upon:

The launching State as per definition of Principle 2(1) or the State

ordering the launch;

Ali ageneieslfirms involved in the designing. manufaduring and

construction of the nuelear power source;

The operator of the abject;

The State providing the launching facility.

Such measure implies a large cooperation bet\wen ail those involved, including

possibly private companies and ail States participating to the venture, therefore

covering the possible future spaœ stations, Mars and Moon bases. 'Nhere not anly

one space agency of one single country will be involved. Agreements will need ta

be negotiated ta define each one's responsibility in the conduct of the S8fety

Assessment.
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The definition of the "Iaunching State" also posed a problem regarding the

notification of launch of abjects carrying nuclear power sources.

4. Notification of Launch to Secretary-General of the United
N.tlons

The publication of information pertaining to the launch and mission of satellites with

NPS on board is an important issue to control the use of nuclear power sources in

outer space. Prior to 1992, customary law had established the norm that:

[a) State is under a duty to notify any other State Ytttich may be
threatened by harm from the abnormally dangerous adivities 'Nhich
the State permits to be conduded within its jurisdiction.1CM

applicable provisions were set forth in the Outer Space Treaty as 'Nell as in the

Registration Convention applicable to any launch.

• ArtIcle XI of the 1887 Treaty requires that State Parties agree to inform

the United Nations Secretary-General, the Public and the Scientific Community of

the "nature. conductt location and results of such activities."

• Article IX of the R."I.'",tlon Convention states that Parties "shall

fumish to the Secretary-General of the UN" a certain number of information listed

in the article, such a't for instance. the name of the State of Registry, basic orbital

parameters andt the general fundion of the space abject.·

The problem lies in the fact that InfOllll8tion w•• not 8 mand.ory procedure.

The 1967 Treaty specifies that such information is provided "to the greatest extend

feasible and pradicable" whereas the 1975 Convention states that it is done "as

saon as practicable". Moreover, complement of information may be provided but on

1CM Cotfu Channel C.e, supra note 10.
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a voluntary basis. according to article IV(2) of the Outer Space Treaty. where

States may fumish the Secretary-General ''with additional information."

.. Furthermore Article 7(2) of the Moon Ag,..",.nt of 1979 requires that

States give the Secretary-General advance notice of "the placement ...of

radioactive materials on the Moon and on the purposes of such placement. et

However, this Agreement is not ratified by the major space States and. a fortiori by

the USA and the former Soviet Union. thus implying that such a measure has tittfe

chance to be given any enforcement by States.

With respect to notification ta the Secretary-Generalt the above mentioned

provisions 'Nere the sole obligations bome by countries by international law. In

1978 Resolution 33/16 was adopted by the General AssemblYt and created the

obligation for the launching State ta inform States concemed in the event of a

maltunctioning nucJear-powered satellite presenting risks of re-entry of radioactive

matarials.1œ Such obligations 'Nere not reinforced by the 1992 Princip/es. Indeedt

the notification ta the UN Seaetary-General does not exist per se in the Princip/eSt

as a separate article. Disagreement on this point during the negotiations of the

Principles led to the adoption of a compromise embodied in Principle 4 titled Ssfety

Assessment.108

The communication of the results of the Safety Assessment (see supra point 3)

acquires the value of a registration of a nudear power source. Principle 4, para. 3

requires that:

105

101

Resolution 33118 lIdopted 10 November 1178 added, .mong others, ta the -saenda of the
Scientiftc and Techniclll SubcommiItM the use of NPS in outer lpllce.

M. BenkO, G. Grüber.nd K-U. Schrogf, .".Unled Ndona Committee on the Pe.ceful U­
of Outer SpIce: Adoption of the Principl.. r.lennt ID the use of Nucl••r Power Sources in
Outer S...• (1113) 3fIth CoIIoquium on the LawofOuter Spece 231 8t 231-237.
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The result of th[is]e Safety Assessment, together with, to the extent
feasible, an indication of the approximate intended time frame of the
launch, shall be made publicly available prier ta each launch, and the
Seeretary-General of the United Nations shall be informed on how
States may obtain such results of the safety assessment as saon as
possible priar to each launch.

Points of disagreement covered the type of information to provide and 'Nho the

provider would be.

The information ta be provided la the reaulls of the Safety An...ment to the

UN Seeretary-General and not the Safety Assessment in its entirety, in order to

avoid unfeasible communication of large pieces of documentation as weil as the

disclosure of confidential, military or scientific data.

The I.unching State Nfemtd ta ln Prlnclple 4: is the State as defined in Principle

2(1),i.e., it raised the same prablem as it did for the Safety Assessment (see infra

Part III (8.1).

The compromise found is that the providers of the information are those Y610

conductect the 8afety Assessment, Le., the "launching State as defined in Principle

2 [...l, those YttlO cfesignecl, construeted, or rnanufactured the nuclear power source,

or will operate the State abject, or from 'AtIose territory or facility such an objed will

be launched...n This will be arranged through cooperative arrangements prior to the

launeh. For the launch of Cassini, the US addressed a Note Verbale to the

Seeretary-General in June 1997, whereby the US indicate that lia thorough

assessment and an extensive safety analysis for the Cassini mission- has been

conctucted and that "the results of the safety asseslment are publicly available and

carl be obtained." from NASA.107 Similarly, although in a less transparent manner,

107 Note VetfJaIe dtItedJune 1t071tDm the Petmanent Mission oflhe United States ofAmerica
ID theUN~) IIddresaedID the Secretaty-Genetal, UN COPUOS t 1117 UN GAORt UN

(continued...)
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the Russian Federation also addressed a Note Verbale informing the Secretary­

General of the launching on 16 November 1996 of the Russian spaœ vehicle Mars­

96, carrying radionuclide hest sources based on plutonium-238. adding that the

heat sources "are leak-proof and reliable to a high degree and meet the special

intemational and national requirements for radiation safety.Jl
101 Both Notifications

did net present much problems as clearty bath countries were the launching States

and did not involve others in the design or the launching of the abjects.

8.2. Emergency Mee.ures: Notlflcetlons and Assistance

1. Notifications of Melfunctloning

The section cavers not only the notification of re-entry addressed by the 1992

Princip/es but also the more general notification of a potential or existing release

of radiologiesl materials, subject of the Convention on the Early Notification of a

Nuclear Accident.

1.1 Notification of ,...ntry

Such event is covered by the 1992 Princip/es, in Princlple 5:

Any State launching a spaca abject with nuclear power
sources on board shall timely inforrn States concemed in
the event this space object is malfundioning with the risk
of re-entry of radioadive materials ta the Earth.

The rest of Principle 5 (see infra) concerns the elements of information to be

107( •••continued)
Doc NAC.1051177.

101 Nole V8ffNI8 dIIIed 15November1_tain the P8nnMertAfssion ofthe Ruasian FederaIion
IIdtftsaedlD the~t UN COPUOS. 1111t UN GAOR UN Dac. NAC.1 051147.
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provided.

Principle 5 is a step forward compared to the earlier measures that existed, as

finally, in a document directly relating to space adivities, the UobligationlJ of

information is finaUy introduced. This is a recognition of the potential severe

consequences that retention of information might have for ail countries, in case of

malfundioning and subsequent re-entry of a space abject with nuelear power

sources. The benefit of such requirement is therefore generat.

The State responsible for providing the information is the "Iaunching StateD as

defined in Principle 2, i.e., one exercising jurisdidion and control over the objed at

the moment 'Nhen the malfunctioning and risk of re-entry is known.

.. The IlIforIMtIon ,. provIcied to ail States th.t may be 8ffected. As far

as updates of information provided are concemed (ses below) the information is

to be provided ta the Secretary-General 50 as ta allow access ta ail States willing

ta obtain the information.

.. The information i. to be provlded ln 8 "timely manne'" when

I1I8Itunctlonlng i. known (Principle 5, 2): such lime requirement is vague and is

part of the many terms of the Princip/es YJhich weaken their value. 108 "Frequent"

updates are alsa required in arder to follow exadly what is happening and are

required to inaease in frequency as soon as re-entry and possible impact are

approaching.

Type of Information: this etement is lYtofold:

The system parametecs: that is. ail information about the flight in

101 C.Q. Christol, IINucl.., Power Sourcn (NPS) for SPlice Objecta: a New Challenge for
International LaW' (1"3) 38tII CoIIoquium on the Law ofOIller Spece 244 at 241.

53



•

•

order to better predid (if possible and feasible) the "orbit lifetimer

trajectory and impad prediction" (Principle 5(A).

Radiologjcal Bisks of NPS, that is the type of nuclear sources used,

the physical form, essential to try and determine possible points of

impads and velocity, and the amount and characteristics of "fue''',

i.e., of nuclear sources (Principle 5(82).

As mentioned earlier (supra Part 1), the Russian Federation 'aunehed the Mars-96

mission YAlich failecl immediately after launching: the ignition of the booster rocket

Yttlich was to propulse the spaœ object into a flight trajectory towards Mars did not

function and the booster, the rocket and the object remained in Earth orbit. The

Federation issued a second Note Verbale on 18 November 1996 lIinforming the

Secretary-General of the incident, and of the re-entry of the space object [in] the

dense 'ayers of the Earth's atmosphere.!t110 The Seaetary-General was further

informed that the object "having disintegrated, ceased to exist, falling into the

waters of the Pacifie Ocean...in the area of eastem Australïa.n111 FinaUy, the

Secretary-General was assured that "the radionuclide energy sources based on

plutonium-238 Ytt1ich 'Nere on board [...) 'N(ould) not disintegrate in any foreseen

circumstances."112

ln 1983, the debate on NPS in the Legal Subcommittee was based on the

110

Ut

112

Nole VerDWe dBIed 18November1_ tom the Penr8Jeftr.ts1iol1 ofthe Russian Federation
lJCIttusedfD the~.UN COPUOS, 1.,UN GAOR UN Doc. AJAC.1051841.

ibid.

Ibid.



•

•

COSMOS 1402 incident113 and on a Working Paper submitted by Germany.114 The

consensus reached on this Principle was an important step towards a modification

of international law with respect to the use of NPS in Spaca.115

1.2 Notification of • nldloactlve rel•••• or of • rlak

The Early Notification Convention of 1986 menticned earlier (see supra Section

A(3), also places under its scope &Cany reador wherever located"(art.1.2(a) and "the

use of radioisotopes for power generation in spaca objeds" (art. 1.2(f). The

Convention contains a set of measures conceming the notification to other States

in the event a "release of radioactive materials cccurs or is likely to occur and

YttIich has resulted or may result in an international transboundary relesse" 'Nhich

could have radiological effects on the concemed countries.

Article 2 of the Convention imposes on the launching State to notify directly or

through the Atomic Energy Agency, the States 'Nhich might be concemed by the

release or potential huard of the "nuetear accident, its nature, the lime of its

occurrence and its exact location."(artiele 2(a).

The information ta be provided in the notification is defined first, so as to

eneompass "such available information relevant ta minimizing the radiologiesl

consequences" in the concemecl countries (art. 2(b) and developed in article 5 so

as to cover ail technical parameters of the abject responsible for the release. the

environmental conditions, location of the event and the monitoring of the situation

113

P.11""'" "Sourcel d'Energie Nucl6.ire dans l'Elpllce; Bilan R~I.m.ntllir. et Incertitudes
AmtriClli""· AoA.S.L. 1.11t2l7.

M. BenkO, W. de Gra.', G.C.M Reijnen et al. ·SptlC8 LM in the United Niions" (Dordrecht
NeIh.:MIIrllnUi Nijhoff, 1115).
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and communication of regular updates on the situation. While art.5 defines the type

of information that must be provided. another provision requires that any request

for further information or consultation be responded to promptly by the notifying

Stale Party (article 6).

As mentioned above. the Convention on Early Notification and the Princip/es

somewhat duplicate the measures to be taken in the event of an "accident". "re­

entry" and ~release of radioactive materials." ln the event of a retesse "the

Convention will apply to ail accidents causing a cross-border nuclear pollution.,,"8

As mentioned above, the Convention covers ail accidents involving nuclear power

sources. 'Nhether in space or on the ground (see supra. Section A(3). Againt the

extent of the application of the Convention is still problematic as it speaks about

"nuclear accidents· and the term "accidenf is not yst precisely defined. More

conveniently. Principle 5 refers to "malfundioning" object, therefore it applies prior

to the occurrence of any releasel in case a space object threatens to re-enter the

atmosphere. The notification requirements therefore applies at an earlier stage

than in the Convention and aUows the tracking and the set up of preventive

measures to start eartier. In the event of adual re-entry. bath legal instruments

apply as "in such case an accident could be assumed.,,'17

Principle 5 is more "protective" than the Convention since:

The Principle does not require the existence of an event of

"radiologiesl safety significanceJl for the vidim State. the mere risk of

re-entry of NPS or components thereof, triggers the notification

procedures;

There are no conditions of a potential or existing "transboundary

111

117

M. &enkO &J. Gebhard. ·'ntemlltion.1 Space LMY in the Making- (1113) .84.

SenkO & Gebh.rd. su",. note 111.
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release of radioactive materials" as such transboundary element

YtOUld be difficult to establish for a spaca object coming directly from

space, 'Nith no border between the affeded State and the "Iaunching

State."

Finally, it should be noted conceming the question of duplication that the

Convention on Earty Notification expressly states in article 10 that in case of

duplication bet\wen the provisions of the Convention and other existing legsl

instruments or future agreements, the reciprocal rights and obligations of Stale

Parties 'Nhich relate to the matters covered are not affected.

2. Aulstanc. to Stat.s

The issue of Assistance to States is hereby separated in 2 subsections. The tirst

one addresses the applicable dispositions at the time of the Cosmos 954 accident,

whereas the second concentrates on the requirements set forth by the 1992

Princip/es.

2.1 Applicable dlspoaltlons prior to 1112

The issue of Assistance wes covered by Article 5 of the 1968 Rescue Agreement

and, by article XXI of the Usbility Convention, the burden of offering assistance wes

placed on the launching State although the victim State was not obi iged to accept

it or even request il.

Art.S.4 of the Rescue Agreement requires ··a Contrading party Yttlich has relson

ta believe that a space objecl.. discovered... or recevered by it. .., is of a hazardous

or deleterious nature may sa notify the launching authority, which shall immediately

take effective steps, under the direction and control of the said Contrading Party.
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to eliminate possible danger or harm. 1f Furthermore, Art. XXI of the Uability

Convention adds that ''the States Parties and, in particular the launching State,

shall examine the possibility of rendering appropriate and rapid assistance to the

State which has suffered the damage, \\tien it 50 raquests...If

From these t'NO provisions the vidim State is by no means obliged to request

assistance from the launching country and may therefore rsquire it tram any other

Party. This issue YJaS one of the problems opposing the USSR and Canada Yihere

the point of the argument wes ta establish 'Nho, in any case, \VOuld be responsible

for the costs incurred by the search of the radioactive debris. The Soviet Union

founded ils argument on article 5.4 of the Rescue Agreement, and on the fact that,

in their view, the launching State is the only one mastering ail the specifie

charaderistics of the abject and of the NPS on board. therefore recovery and

handling of the remains couId be done in a faster, more efficient and less costly

manner118 than by any other States. On the other hand, Canada along with other

States, assertecf the choice of the State to rencter assistance to be a sovereign right

of the victim Stat., although State responsible for the damage should reimburse the

costs of the search even if its assistance wes not requested for the search.

2.2 Prlnclpl. 7 • Aa.I.tanc. to Stat..

Principle 7 of the 1992 Principles establishes obligations of assistance on ail states

as 'Nell as on the launching State.

a) Obllpllon. v..ted on ail SIM••

Prlor to re..ntry ail States are to .... thelr tracklng 'acllltl.. to locate the

111 Q. He, -r.....New Legal Regime far" UM ofNud••r Power Sources in Outer S~ce·
(1.> 14 J.S~ce L., 15 lit Il.
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I1UIlfunctlonlng space abject tMth NPS on board. The measure applies as saon as

a notification of expeded re-entry has been issued. Such measure is intended as

a precautionary measure to find the object as soon as possible and it is to be done

"in the spirit of intemational cooperation" (Principle 7(1). Information obtained are

to be communicated to the United Nations Seeretary-General and to the States

concemed.

Atterre-entryT State parties with relevant technical capabilities and upon request

of the affected State are requested to render assistance to State(s). Such measure

also applies to intemational organizations 'Nhich also have such technical

capabilities (Principle 7.2(b).

b) Obligations v.sted on the Launchlng State

Assistance must be offered by the launching State and must be rendered

by the launching State to the affected State If the latter so requires:

After re-entry, the launching State (as defined in Principle 2(1), Le., the State

exercising jurisdidion and control over the object) has the obligation to offer its

assistance to the affected State(s) (Principle 7.2(a). H0'N8ver, the affected State

does not have to raquest assistance trom the launching State as Principle 7.2(8)

stipulates "the launching State shall promptly offer, .nd if requ••ted by the

8ffected StaI.-.

Most States possess neither monitoring and tracking facilities, nor technology,

equipment, personnel or financial mesns neœssary to face the re-entry of nuclear­

powered objects. This issue. highlighted in 1978. as COSMOS 954 operated its re­

entry, became one of the principal concems of developing countries. From a legs1

point of visw. the focus had to be put on to 'Nhom the affected State wes to require
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assistance. The existing conventional provisions applicable to that matter were

rather imprecise. Articles 5(4) of the Rescue Agreement. provides that a

Contracting Party Ytt1ich discovers or retrieves a space object 'Nhich is believed to

be of a hazardous or deleterious nature "may" so notity the launching authority

'Atlich shall take effective steps sc as to eliminate the risk. Furthermore, article XXI

of the Uability Convention indicstes that in the event of a large-scale danger. "the

States Parties. and in particular the launching Stste" are to "examine the possibility

of rendering assistance- to the 8ffected State. During the discussions in the Legal

Subcommittee, the Soviet Union pretended initially to create a preferential right to

render assistance in fsvor of the launching State. It based its demand on the fact

that the launching State, being fully informed about the technicsl aspects of the

object. is the sole Party able to render bath an efficient and cost-effective

assistance. This referrect to the 1978 incident 'A4'1ere Canada had declined the offer

of the Soviets in favar of that of the Americans. Nevertheless, the majority point of

view prevailed in the consensus met in 1986119 'Nhich entailed that the victim State

has the choice to cali for assistance trom any State. This decision was principaUy

based on the fad that such a choice pertains to States' sovereign right as \Y8U as

on the above mentioned art. XXI YJhich, explicitly contains this possibility. In

conclusion, the equipped States, "in the spirit of international cooperation", are to

communicate information they rnay have on the concerned nuclear-powered object,

to the Secretary-General and the affected State. Furthermore. the launching

country is to provide a prompt assistance in view of eliminating the harmful

affectS. 12O It is also responsible for ail the costs involved for the search, recovery

and clean-up of the remains but. this issue is addressed in a different principle (see

infra, Section 83(2).

118

t20

A,si,18nce to States, COPUOS Legll SubcommiItH, 24ttJ Ses8., Annex Il, UN Doc.
AlAC.1051352 (1.5) PIIf11.7.

Principle 7.2(1).
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.. The obligation of assistance covers identifying the location of the point of

impact, detection of the radioactive materials and debris and retrieval and

clean-up operations.

8.3 Uabliity and Compensation

1. R••pon.lbliity

The International responsibility of States is set forth in Principle 8 and is based on

artide 6 of the Outer Space Treaty of 1967. States are responsible for their national

activities in outer space including those involving the use of nuclear po'N8r sources.

Such regime applies to activities conducted by govemmental or non-govemmental

entities as weil as by international organizations. Principle 8 and the issue of

responsibility of States has been distinguished trom the liability and compensation

items although severa1delegations during the negotiations of the Princip/es has

requested that ail three issues be considered together notably France. 121

2. Uabliity .nd Compenutlon

The liability regime applicable since 1992 does not differ from that previously

established by the 1967 Outer Spsce Treaty and the Uability Convention of 1972.

The absence of change has been noted by ail authors YIliie most also note that the

existence of responsibility and liability provisions in a UN Resolution was alsa

uunusualll .122 Such mention indicates the importance that States put in the

121

122

Pmdpl.. R.llMlnt ta th. Use of NPS, COPUOS Legal Subcommiltee, 30th sess., Ann•• I,
UN Doc. AlAC.10514M, (1111) par. 15.

&enkO, supra note 10111231.
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elaboration and adoption of the Principles.123

As mentioned in the previous section on responsibility, article VI of the Outer Space

Treaty establi&hes an international responsibil ity borne by States for their adivities

in outer space 'Nhether carried out by govemmental or non-govemmental entities.

Such responsibility concems damages caused to other parties or to their natural

or juridical persons on the earth, in air or in outer space (art. VII). More precisely,

the Uability Convention and the Principle of 1992 established the following.

• ) Absolute U.bliity

The liability established by the Uability Convention, applicable to ail aetivities,

involving or not nuelear power, is the same and is absolute as set forth by article

Il of the Convention:

A launching State shall be held absolutely liable to pay
compensations for damage caused by its space abjects on the
surface of the Earth or to aircraft in ftight.

The ressens for establishing such a strid regime was that during the negotiations

of the Convention, it was recognized that the proot of fault or negligence would be

difficult ta bring.124 Additionally, although space adivities are lawful t and that

applies for &divities involving nuelear power sources (see supra Section A(1), the

fact that IUch adivities are considered "ultra-hazardous· adivities calls for an

absolute Iiability regime. 125

123

124

125

lenkO, Ibid.

UK Repr_ntative, in YeatbooIc o,the United NlIIions 1882 at 45.

I.H. Diedericka-Vershoor, -SimHarilift wIh and Differences between AJr and Space Law
Primarily in th. Field of Printe Intem.eïonal u.w- (1111) 172 RADI 31711 352.
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b) The I.unchlng andlor the procurtng Smle is nable

Following the Uabi/ity Convention, Principle 9 provides that "each State 'Nhich

launches or procures the launching of a space object and each State tram whose

territory or facility a space object is launched shall be intemationally liable for

damage caused by such abjects or thaïr component parts.Ii (Principle 9.1). It should

be noted here that Principle 9 contains its own definition of the launching State

'Atlich differs from that applicable te the ether Princip/es (Principle 2.1 and Principle

2.2).

The term "procure" and Nfacility" are important to define as they will help determine

in case of damage, vvhich State(s) are responsible and should be held liable for a

damage involving NPS. AState which "procures" a launch can be (1) aState

financing partly or totaUy the launch, (2) aState requesting the launch, and (3) a

State YJhose nationals financed or ordered the launch as article VI of the Outer

Space Treaty provides that States are responsible for adivities carried out in outer

spaca by their nation8Is.128 The term "facility" covers, amang others and more

importantlyt launch facitities located in other territories than that of the State

requesting the launch, facilities in outer space or in other territories outside the

national jurisdidian of any State.121

Such definition of the launching States mesns that there are four possible liable

States:

t21

t27

•
•

The State 'Atlich adually Ilu0ches the abject;

The State 'Atlich arders the laynching of the abject;

B.A. Hurwitz, St8te LiIJbiIity for 0,., Spece Activilie. (Dordrecht, Neth.: Kluwer AcMemic,
1112) .22.

C.Q. ChrtIIDI, ·'ntemMional Lillbilily for 08mage caused by SPlle8 Objecta- (1110) 74 A.J.I.L
347.358.
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• The State in 'Nhase territoey the launch takes place;

• The Slate QW)ing the lauocbing facility trom 'Nhere the abject is

launched.128

Theretore, ail States mentioned above might be held liable for damages, separately

or jointly, by vidims of damages.

b) Damage. covered

The definition of "damage" as weil as further interpretation of 'Nhat the definition

adually covers is elaborated below.

Article lof the Uabi/ity Convention gives the definition of a damage, as meaoing

"Ioss of Iife, persona1injury or ether impairment of health, or loss or damage to

property of States or of persons, natural or juridical, or property of

intergovemmental organizations," Y81ich is interpreted as covering death, physical

as 'Nell as psychologiesl damages.128

Principle 9.3 added specifie damages ta the Uability Convention because such

costs are entailed specifically by spaœ 8divities involving NPS, such as "expenses

for search, recovery and clean-up operations, including expenses for assistance

received trom third parties."

As already mentioned in the Sediao on Assistance, the fad that compensation

covers also costs involved for the assistance of a third party reiterates the

sovereign right of an affected State ta chaose the State trom 'Itt1ich assistance will

be requested, witbout affectiog its right to reimbursement of the costs tram the

121

128

HulWÎlZ, supra note 128 al 23.
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liable State.

Indirect and deI.yed dalIIIIgeS ant alsa covered: aoother difficult issue regarding

the damages covered bath by the Uability Convention and the 1992 Principle

related to the normally necessary dired link between a cause and the damage

claimed by a vidim, be il a State or a person. The possibility of compensation

applies to direct and "immediate- damages, such as injuries, loss of property,

financiallosses, clean-uPI recovery operations, etc. Regarding nuclear damages,

and the same applies indeed to chemicals and other taxie produds, the effads, the

d.mag••, mlght be indirect, difficult ta quantify and del.yed. For example,

should a persan be exposed ta high levels of radiation, the consequences might be

a cancer (direct but delayed), or the alteration of the person's genes, tram 'Nhich

a child might suffer (delayed and indirect). The same applies to a country 'Nhich

might suffer immediate damage (ta ils population and environment) as weil as

delayed ones.

Ailhough opinions differ130 on this point, during the discussions within the UN

COPUOS, "sorne delegations noted that it was important to have nonns for

international liability in that area and that such liability should include direct,

indired and delayed damage.:,131 such discussions show the spirit behind the

elaboration of the 1992 Princip/es, therefore indirect damages can be considered

included in the damages covered by the 1992 Princip/es. The particularities of

nuelear damages not only to persons but overall to the environment caUs for such

interpretation.

130

131

1bid.1t 18.

UN COPUOS. Repotfofthe COPUOS, UN GAOR. 1181. Supp.20, UN Doc. Al41120 It 13.
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c) Compens8tlon

Article 2 of the Usbility Convention provides that the launching State is liable to pay

compensation for damages caused by its spaca objed, on the surface of the earth

or to aircraft in flight. The amount of compensation granted is meant to restore the

State "to the conditions YJhich would have existed if the damage had not

occurred...132 However, article 5 of the Rescue Agreement S88ms to hold the

launching State liable for the costs involved for the search, recovery and clean-up

only if it requests the retum of the remains from the State which candueted the

operations. In the Cosmos 954 case, the issue of the liability Convention

applicability wes brought forwarct Was there a damage in regard of art.1 of the

same convention? Canada cfaimed there had been a "damage" to property through

contamination. The devaluation of the Canadian property following the accident

was "damage" within the meaning of the Convention, and was thus a legitimate

basis far compensation. Although the seUlement between Canada and the USSR

did nat anS\Y8r most of the legal questions,133 it comprises an I&implicit

recognitionIJ134 that the definition of damage in the Convention included Idamage

to property of States· caused by nuelear contaminatian.·135 H0'N8ver, the former

USSR did not clearly admit theïr liability, but paid compensation (Can.S 3 million)

ta Canada which represented half of the Canadian daim.138

132

133

131

Uablllty Convention. supra note •• article 12.

Hurwitz, supra ncû 128 Il 121.

Ibid.

J. Reilldnct "Tonrda • Rnponlible u.. of Nucl••r Power in OUlar S,.ce - the C.n8dilln
Iniliative in the United Ndons-(1111) 1 Ann. 1-Jr & Sp. L. 481 .413.

ProtocoI Between the Govemment of Canada and the Govemment of",. USSR of2 April
18811Jr the Semementofal MItttn CorIitfJCted with ",. Di,irRgrltlon of Cosmos 854 in
J..ury 1878; reprtntlld in lenkO &de Grad, Iupt'II nat8 1 Il 71.
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Part III identifies the areas where revision is needed in order ta improve the

efficiency and comprehensiveness of the control of the use of NPS. Additionally.

the conclusion of other types of instruments ta better control such use has been

suggested as more suitable than mare Principles YJhich are perceived as too 'N8ak.

Indeed, the outstanding issues remaining ta create an efficient framework ta the

use of NPS in outer space relate first ta the applicability of the Princip/es \\t1ich

includes their legsl force, undear geographical scape, and the tad that propulsion

systems 'Nere voluntarily excluded. Sorne terms also remain unclear or nct

precisely defined such as the terms "launching Statelt and "Sufficiently High Orbir.

Additionally, ether aiticisms relate ta the fact that the Principles do not include the

safety principles developed at international level for terrestrial applications of

nuclear energy and that the link between space debris and NPS was not properly

addressed. Several proposais to revise the Princip/es have been made. which vary

tram a mere introduction of new Principles to fill the existing gaps. to the larger

elaboration of Standards and Recommended Practices, under the aegis of the

United Nations, \\t1ich would tackle ail outstanding issues pertaining ta international

space adivities.

A. Appilcabliity of the Princip".

1. Legal statu. of the Princip_

With respect ta the legsl status of the Principles two issues have been raised. The

first one relates ta the terminalogy used, i.e., the use of the term "principle.­

considered inadequate by several authofS. \\tIiie the second issue pertains to the

uncertainty of their lagal force.

Il
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1.1 Terminology

The use of the term "principle" is considered not appropriate to qualify the set of

measures adopted in 1992 and misleading. Principles of law are drawn trom

existing rules through a dedudive process, and might then apply to concrete

situations net expressly addressed by existing laws. A principle. as defined by A.

Cacca, is "a fundarnental truth, Isw, doctrine or a motivating force, upon 'Nhich other

are based.[... ] ln law, the principle is priori accompanies or follows the regal

provision and, if said provision lacks. it replaces it."137 As such, principles fonn a

legal basis recognized at the intemational level and applied by the Intemational

Court of Justice (hereinafter "ICJ-) in the settlement of disputes in accordance with

paragraph 1(c) of artide 38 of the Statutes of the ICJ 'Nhich provides that the Court

applies "general principles of law recognized by civilized nations."

The Princip/es adopted in 1992 are the result of long discussions (over 10 year­

long) hoNever, they are net rooted in ether texts, rules or pradice. It is a set of new

measures, mainly technical ones and do not correspond to any long-recognized

and acceptect principles. According ta this doctrine, they wauld be measures falling

'Nithin the mandate of technical and scïentific organizations such as the IAEA or the

ICRP. They could possibly be used as basis for a Convention but could not be

accepted as the appropriate legal framework ta regulate the use of NPS in outer

space. '31

During the negotiations of the Principles. their legsl status was raised several times

but was always postponed to future debates. In 1991 t the discussions on this

subject resumed and the problem wes addressed by the co-authors of a Working

137

138

AA Caeca, -Ale the PrincipIea on the UIe ofNPS in Outer Spaca • Progr_ in SPlice Law?­
(1113) 3fJIh Co#Ioquium 0I11he l.IJw ofOuter Space 255 It251.

See COCCII, Ibid.
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Paper presented by Canada and 8 other countries. 138 The co-authors 'Nere of the

opinion that the Princip/es constitute "strong recommendations" to achieve some

objectives without bearing the binding force of treaties or other international

agreements.

However, this said, the fad that the Princip/es Ylere adopted by consensus by the

UN COPUOS and subsequently adopted by a Resolution of the United Nations

General Assembly, might give them a higher \Wight than a "strong

recommendation,· and might indeed be the start of a custom.

1.2 United N.tlona General Auembly Resolutions and Customary Law

The General Assembly does net have the authority to adopt and implement binding

legal instruments on ils members, it is not a "\VOrld legislature.Jt140 However, it

derives from Mide 10 of the UN Charter the poYJer ta study legal issues in the view

of progressively developing international law and ils codification. "The General

Assembly's pcM48I"S to recommend actions that enhance the norm-creating process

of internationallaw plainly serve a prescriptive purpose.•1.1 Although non-binding.

UN Resolutions have served as a basis for the development and adoption of

international treaties. Indeed, most of the space-related tresties started by being

COPUOS decisions 'IkIich then 'N8C'8 adopted by UN General Assembly resolutions,

to eventually become treslies or conventions (8.g., The Outer Space Treaty of

1967).1G Although the General Assembly does not and cannat codify law through

131

140

141

tG

The countria ..r. Germiny, China France, 1tIIIy, The Nethertanda, UK, Sweden Ind
CzechOIIOVIIkiII. UN Doc. AJAC.1OSIC.2/L.114, April a1111.

C.C. Jovner. ed., The UniIfId NIItIJona endH8mBtIonBI Law, (Cambridge: ASIL and Cambridge
Univerlity Pr_= 1117), 441.

See Jayne" Ibid.

se. Jayne" Ibid. It 444.
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resolutions, even when they are adopted unanimously, by consensus <as is the

case of the Princip/es), repeatedly or without formai opposition trom any State, its

resolutions U[...] can function as instruments to distill and crystallize into tangible

form the intemational community consensus regarding a customary norm."1
.:!

There are t'NO essential elements of a custom: the objective or material element,

that is the repeated accomplishment (consuetudo) of a pradice v.t1ich might initially

only be a usage. The second etement is the subjective, psychological or social

element, i.e., the canvidion that the accomplishrœnt of such pradice is mandatory,

that il is an exigency of the law (opinio juris &ive necessitatis).

International aets, as long as they emanate trom international legal 9Ubjects, may

constitute the start point of customs, if they aim at becoming general or indeed

even universal. Such principle wes admitted by the International Court of Justice

in the cases of the North ses Continental She/f.144 Intemational organizations' ads,

and notably the Resolutions of the General Assembly Resolutions as they are

immediately known and accepted by a large number of States, have a universal

nature which rnay accelerate the creation of a custom. Through cases submilted

to the International Court of Justice, the Court has identified several criteria refining

the definilion of the matenal and subjective elements of customs.

As part of the aiteria identified by the International Court of Justice conceming the

creation process of custom, is the uniform repetition in time of specifie aets vmich

permits to single out a constant and unitorm praetice. In this respect, the Court

ruled as follows in the case Mi/itsry and Parami/itary Activifies in and against

1a

1....

SM Jayne,. Ibid. • 441.

NotfIt SN ContInentIII ShelfCues, [111I) I.C.J. Rep. 41-45.
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Nicaragua:1'-

ln arder ta deduce the existence of customary rules, the Court
deems il sufficient that the conduct of States should. in general,
be consistent with such rules....

Moreover, the fad that a pradice is deviated trom does not constitute suffieient

grounds ta reject that such pradice constituted an established custom. In this

respect the Court ruled that:

The Court does not consider that. for a rule ta be established as
customary, the corresponding pradice must be in absolutely
rigorous conformity with the rule. (... ] If aState ads in a way
prima fade incompatible with a recognized rule, but defends its
conduct by appealing to exceptions or justifications contained
\Whin the rules itself, then 't\t1ether or not the State's conduct is
in fad justifiable on that basis, the significance of that attitude
is to confirm than to \YSaken the rule.

The time a practice has ta exist prior to recognizing the existence of a custom has

been examined by the Court to determine YJhether or not there is a custom. In this

respect, the Court (i) does not require that a practiœ exists for rnany year ta

recognize the existence of a custom but (ii) places the importance on the States

that fallowed such practice. Thus. net ail States must participate in the pradice but

al lesst the representative/interested States. Regarding point (i), in the North Sea

Continental Shelf Cases the Court ruled that:

[...] [A]n indispensable requirement YtOuld be that within the
period in question, short though il might be, State praetice,
ineluding that of States 'Nhase interests are specially affected.

'46 Aflllt." and P""""'"ActMlles ln Md8f1IIInst Nic8f8IIIM (Nic.." v. United StlJtea of
Amerlca),(1111] I.C.J. Rep.•.
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should have been both extensive and virtually uniform ...1'-

With respect to point (ii), Le., whether a pradice must be adopted by ail States in

order to qualify as custom, article 38 paragraph 1.b) of the Statutes of the

Intemational Court of Justice, indicates that, as far as general customary rules are

concemed, they result from a general pradice, not unanimous (which YJOuld be

virtually impossible and unrealistic.) ln the above...mentioned cases of the North

Sea Continental Shelf. the Court stated that:

With respect to the other elements usually regarded as
necessary before a conventional rule can be considered to have
become a general rule of intemationallaw, it might be that, even
without the passage of any considerable period of time, a
widespread and representative participation in the convention
might suffice in itself and, provided it included that of States
'Nhase interests 'Nere specially affected. 147

This last criteria outlined by the Court, in order to decide whether the opinio juris

condition is met is of particular interest for the 1992 Princip/es.

It has been further suggested by the dodrine that. when in presence of a

resolution, there is a presumption of the existence of a custom if (i) States "'Nhose

interests [are] specially affected" respect a specifie practica, (ii) the text contains

either a elear intention that it is to be the law or the expression of a "belier that a

rule is introduced and, (Hi) if such resolution is adopted unanimously or by

consensus.1.
Such intention or belief would satisty the subjective element of customary law

t48

ta

North Sea ContInenta/Shelfcases t supra not.144. 188.1t43.

Ibid.

C.F. Am."ngh. ·Principl.. of th. Institutional l.Mv of International Organizationa­
(Cambridge University Pr_ 1811) 211.
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(opinio juriS).148 Such expression of belief seems to be present in paragraph 6 of

the Preamble of the 1992 Princip/es which reads as follows:

Affirming that this set of Principles applies to nuclear power
sources in outer space devoted to the generation of eleetric
power on board space objects for non-propulsive purposes,
which have characteristics generally comparable to those of
systems used and missions performed at the time of the
adoption of the Principles.

ln theory it \HOurd thus be possible that "... (1) a unanimous resolution constitutes

the practice of 160 States and (2) a statement in the resolution that its contents are

law constitutes opinio juris ..., [this forming the basis for an ] .. instant custom. The

idea of intemational custom has also rested on the view that an op;nio juris

expressed by the entire community of States will itself validate a rule of law."1Sl

Although the object of this paper in general and of this section in particular is not

to demonstrate that the 1992 Principles are indeed customary law, it could however

be noted here that same elements of the Princip/es are already generally applied

and recognized by "the interested States," notably sorne of the new Ilrules"

introduced by the 1992 Princip/es relating to Sme Use, Guidelines on Design,

Safety Assessment etc. (see supra Part Il, Sections 8.1 and 8.2.) States and their

space agencies (see Part 111(0.2) have also adopted self-regulations in arder to

control the risks of collision and of creation of space debris.

2. Propulelon Syst.ma

Wlth respectto propulsion systems, States are faced with what is described by M.

,.
SM Am.raslnghe, supra note 148, .218.

Abi-Sa.b G.• "Th. Development of Iràmltion.1 Law in th. United Nltioftl~4 Revue
EgypIInnedeDraitlntlmlltlDnll (111I) 100, cIId in Am....ngh., supra note 141·Principl_
oftheI~ LIIw oflnllmltional Organiatioftl-(C.mbrtdg. UniversityPr_ 1.>211.
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Lachs in a most striking manner on the progressive development and codification

of intemational faw:

ln law we must beware of petrifying the rules of yesterday, and
thereby halting progress in the narne of progress. If one
consolidates the past and calls it law he rnay find himself
outlawing the future. If, on the other hand, one codifies rules that
have not yet matured one postulates the future and calls it law;
the present will not heed and those rules will be still-bom.151

Contranly ta the issue of the geographical scope of the 1992 Princip/es (see infra,

point 3), the present issue is dearty addressed by the Princip/es, bath in paragraph

2 of the Preamble and in Principle 3: NPS used as propulsion systems are

exduded from the scope of the Principles (888 supra, Section on the Legality of the

use of NPS.)

Although the technology allowing the use of nuctear power far propulsion is not yet

completed and masterecl, research in this area is intensive and full knowtedge on

the matter is net out ofreach (see supra, Section on Nuclear Propulsion). As noted

by BenkO and Gebhard, "the work of the UN COPUOS on NPS is not 18t finished

sinee the Principles desl Wth NPS systems which are operational at present."152 ln

this respect, it has been further argued that failure ta eventually include propulsion

systems to the scope of the Princip/es will only limit their effectiveness153 sinee, as

technology progresses, States will be left with a set of technical standards,

principles, applying to absalete technologies. Also, elaborating Principles

addressing the issue of propulsion 'NDUld aeate confidence and allow more funding

151

152

153

Speech"'" an 12 Odaber 1173, 81 the 28th IeIIion of the General ~mbly, ... special
meeting ID commemonde the 25th Inniveru'Y of the IntI. L. Cam., (12 October 1173) UN
Doc. AIPV.2151, in J_ntuliyana, aupra note 15 .. 411.

SenkO & Gebhlrd. su",.. note 1 lit 37.

N. J_ntuliyllnl. "An ~.-ment of the United Nations Principl.. on the Use of Nuclelr
p..,Sou.,. in 0UIlIr SpIIce" (1113) 32d QJIoquUn on the LawofOuterSpece 312 It 318.
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to be devotect to projeds in this field.15t

3. Geog...phlc.1 scope of the PrlnclplN

The title of the 1992 Princip/es indicates that it applies to the use of NPS in "Outer

Spaœ". The set of principles reters to Outer Space and Principle 3 Guideline and

Criteria for Saie Use, does not refer to specifie areas of outer spece but, rather,

sets forth standards for the use of NPS. Accordingly, NPS may be used for/in:

Interplanetary missions (Principle 3(2.1 );

Sufficiently High Orbit, 'Nhich is defined as ·one in YA1ich the orbital

lifetime is long enough to allow for a sufficient decay of the fission

products... that the risks ta existing and future outer spaca missions

and collision with spaca abjects are kept ta a minimum." (Principle

3(2.2);

Law Earth Orbits, provided that the readors be later stored in a

sufficiently high orbit.

Thus, no geographical ares is specifically mentioned as falling under the scape of

the Princip/es.

Although the issue is not yet in debate due to the fad that concrete applications

belong more to the future, another issue of interest is the application of the

Principles to the Moon and ether celestial bodies. A.C. Terekhov indicstes that the

travaux ptéparatoires of the Principles show that "the main objective of the drafters

184 BenkO & Gebhlrd, supra note 1 et 71.
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was the elaboration of guidelines for the use of NPS on Earth orbits,D1S5 and the

most important seemed to be the protection of the biosphere and of ail human lives

on Earth, therefare leaving out the precise definition of the geographie areas

concemed by the Principles. It is recognized that they apply to ail celestial bodies

and to the Moon as "no provision of existing law prevents the use of nuelear

reactors on the Moon. Sorne language appears to regulate their use. however, and

other provisions YIOuld affect theïr launch and joumey" to the Moon or any of the

celestial bodies. but no express prohibition exists.151

B. DefInitions of terma

This section focuses on the definitions and terms identified as vague and which

might '\waken the impact of highly important criteria. "151 Such terms are. for

example IIlaunching State" and "Sufficiently High Orbir which need to be refined,

although a better definition of the launching State might need to take place in a

larger framework than within the discussions on the Principles.

1. The two deflnitions of • I.unchlng SIMe contillned ln the
1112 PrIncip••

The importance of a better definition of the launching State lies in the fad that

actions, and l80al duties such as preventive measures, mitigation adicns,

responsibility t liability and compensation are directly attached ta the launching

State. The 1992 Principles adopted a du••pPR*=h to the problem and

introduced two definitions, bath unclear.

1115

1.
1157

AD. Terakhav. ~"'.nd RlViIion of the Principlea Relevant ta the lJIe of Nucl••r Powr
Sourcea in Outer Space- (1113) 3fIIh CoIIoquIum on the LawofOuter Spece 331 .341.

M.S. SniIh, 1.IpIMpecIlI of UIing Nucl••r Re..,. on the Moon- (1112) 35th CoIIoquium
on the L8w ofOuter Spece .312.

ChriItDI, IUpra nota 101.247.
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., Th. flrst approachl set forth in Princip'. 2(1) and applicable ta

Principles 41 51 and 71defines the launching State as "the State 'Nhich exerel...

jurlsdlctlon Ind control over a space abject 'Nith NPS on board at a given point

in time relevant to the principle concemed- [emphasis added]. The duties of the

launching State as per this definition encompass the (1) Satety Assessment

(Principle 4). (2) notification of a launch (Principle 4)1 and (3) Assistance ta States

ta eliminate the (potential) harmful effects of re-entry of space abjects with NPS on

board.

VVhile drafting the Principles the problem in defining who was to be considered the

tllaunching State- of Principle 2(1) arase from the tact that abjects rnay be launched

from the territory of States who are providing their territories and launching

installations ta other States. manufadurers. designers etc. of a space abject with

NPS on board. Such State YtOUld be unlikely ta have ail detailed information about

the abject or on the power source on board, let alone be involved in operating or

handling the abject ta be launched. The State manufacturer. designer etc. might,

in additionl net be willing ta consider that it does not retain jurisdidion and control

over an object manufadured and designed by il ta the benefit of the launching

facility provider. Such wes the case, during the negotiation of the Principles, of the

US \\t1o claimed that US law'Ml.Ild exclude that jurisdidion and control of a space

object containing NPS be transferred ta the launch facility provider. On the other

hand, athers (e.g., France) argued that countries whose tenitories vvere used for

the launching of space objects were the anes who retained the final decision to

launch or net and Ytt10 had the only and exdusive "port authority." and should have

full knowledge of \\tlat is launched trom their sites.151

., The second .pprcNlCh, specifically attachad to the liability and

compensation regime established by the 1992 Principles, is the State -th.
151 BenkO &Gebh.n:I, suptll note 1 • SI.
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launch•• or procure. the launching of a space objeer (Principle 9)[emphasis

added]. It is not clear 'Nhat either term refers to. Resorting to other space treaties

and conventions does not solve the problem as either the launching and procuring

State are considered t\YO different entities (Outer Space Treaty, art. VII) or the

same ones (1972 Uability Convention article 1c and article 1a of the 1975

Registration Convention).

A common acceptance of the term procurement State exists as defined by

BOckstiegel: "most authors seem to favor the view that aState at least has ta be

somehow adively involved by requ••tlng. initl.flng, or at I•••t promotlng the

launching of a particular space object in arder to consider it as having "procured"

the launching."158

The major problem relating to the discrepancies bel'Neen the definitions provided

by the space conventionsltreaties and the 1992 Princip/es relates to the

identification of the rights and duties of the procuring State, the legal relationships

bel\Yeen the launching State and the procuring Stale and the legal relationships

between the procuring State and non-govemmental entities 'Nhich would have

initiated Le., "procurecr (see above definition of procurement) the launching. of an

abject in outer space.18D Indeed. in accordance with article 7 of the Outer Space

Treaty of 1967, States are responsible for activities conduded in outer space by

their nationals. Although this entails that a non-govemmenta1 organization may

procure a launch and that ils State would then be responsible and liable for

damages incurred by the private entities' adivities. il does nat solve the question

110

K-H. 8Gckllegel, "The fIIrIM -ApprapriIItII Stâ- and •...unching StMe· in the S..ce Tre_
- Indlcators of State R..,nIibiIity and u.biIily for Stme and Prnte ActhritieI· (1111) 34th
Coiloqu/um on the Lawofouter Space 13 al 1S.

Chrilta', supra note 101 at 248
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for example of the legal relationships bet\Yeen such entity and its State. '81

Although the launehing of space objeds with NPS on board by private entities is

not yet on the agenda as the use of nuelear energy is State-controlledt private

initiatives to encourage the launching of space abjects exist, such as the recently

aeated X-Prize foundation Ytflich promises a US$ 5 million award to the first persan

or group of persans 'Nha could succeed in launching manned abjects to 100 km

suborbital apogee.'82 The fact that engineers trom different countries could possibly

participate in one same project 'NOuld not facilitate the solution of liability issues in

case of damage.

2. DefInition of ".ufflclently high orblr' (Prlnclple 3)

The height at YJhich a suffieiently high orbit might be found is not precisely set as

Principle 3 indicates only that il is "one in YA'lich the orbital lifetime is long enough

to allow for a sufficient decay of the fission prcducts [...] and (...] the risks to existing

and future outer space missions and collision with other space abjects are kept to

a minimum." (Principle 3(2.2).

Such provision provides only guidelines for safe use as opposed ta a precise

definition of the orbit in question. Most probably, a precise value defining in miles

or kilometers the sufficiently high orbit "would have had to be based on so many

worst case assumptions that the cost involved in reaching that height were very

likely to be unjustified.1I113 Instead, the States have agreed ta place the

responsibility on the designers and manufadurers, which will have to decide, in

accordanœ \\Üh the technical specifications of the abject launched and the orbital

1.1

182

113

Ibid.

On public'slosa of inter.. in apllce.~, _ C*m.ndil, su",.. note 48.

BenkO, sUPRJ note 108 .235.
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paramelers, what a sufficiently high orbit is.

The issue pertains not only to the difficulty of detining such orbit but more generally

to the question of space debris (see supra). The UK, supported by other

delegations partieipating in the UN COPUOS. argues that "there is no adequate

definition of a safe orbit because, to date. the problem of spaœ ctebris has not been

properly addressed."184

c. JUltlflcation and Mlnlmlzatlon of rlskl entlliled by the u..
of NPS ln Outer SplICe

The refinement of the satety principles applicable to activities involving nuelear

pOYJer sources, similarly ta those developed for terrestrial applications is a

neœssary element to be inserted in a revised set of Principles. The leader in such

proposai is the United Kingdom. through its participation in the work of the

COPUOS. and in particular in the Seientific and Technical Subcommittee. The

comerstone of their claim for improving safety are the concepts of global

justification - of the risks taken by launching nuelear in outer space - and the

concept of minimization of the risk to jndjYKJua's 'Atlich aims at maintaining the risks

belowthe acceptable limits, at a reasonable de minimis level.

1. Concept on JustiticMIon

The introduction of the concept of justification applicable to terrestrial nuelear

power sources has been proposed sinee the revision of the 1992 Principles has

started ta be discussect, and has officially been addressed by UK and Northem

Ireland through two Working Papers submitted ta the Scientific and Technica1

,.. UN COPUOS, NI1IIDnIIIReaeM:h on Spsce CJIJbœ, S*YofNuclellr-Powenld SlJtel*a, BIId
ProbIema ofCoIIIIIona ofNuc" Power scuœ. wIIh Spece Debrfa. UN GAOR, 1114. UN
Doc. AlAC/10SJS13 (herIinaft8r UN Doc. AlAC.1051513).
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Subcommittee of the UNCOPUOS.

The concept of justification is the requirement that global net poaltlv. bendts

,..ult from actlvlti•• Invo'vlng nue'••, power Mure.. in outer space.

The development of new technologies and their applications has always entailad

some risks not limited to the explorers or scientists but extended ta the general

public through the application of these technologies to human adivities. In arder

ta maintain a high level of safety and reduce the risks attached ta commercial and

industriel applications of these technologies (e.g. aviation), general principles of

safety apply. Such long-developed safety principles apply also ta space aetivities.

As indicated in Part Il (888 supra Section on the ICRP guidelines and Satety

Standards of the IAEA at 35), the justification of a net positive benefit is included

in the ICRP Recommendations of 1990'15 and in the IAEA standards for the safety

of nuclear installations.,.

Thust no practice involving exposure ta radiation should be adopted unless it

produces a beneflt that outweighs the hann il causes or could cause. Therefor., the

concept of justification applies in parallel with the concept of limitation of exposure

(see supra). At the same time, the IAEA's guidelines have for general safety

objective "the protection of individuals, society and the environment against

radiological hazards."

The UK argues that the justification of net positive benefits must be done not only

globIIIly but Il18o al nItIonaIlevei as weil as Indlvldu.llev" due ta the fact that

the risks related to space aetivities are extended to ail nations. Sines mast

ICRP 1110 RecommenddoM, IU1Jf8 n«* 74.

-s.tety of NucIe.r InatIIl".- s.tety sert. 110 STI (VIenn.: IAEA, 1.3).
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eatalogued orbiting objects (see supra p.20) have orbital inclinations in the range

of60-110 degrees. most countries are at risk of re-entry impads. The risks of re­

entry for launching countries is offset by the benefits its population may gain trom

the launching of objects with NPS on board. However. for non-space countries.

there are no or little benefits. That is Ykly the British request that the justification be

also done for each country.

The gIotNIl beneftts of the use of NPS are net knO'Ml but are perceived higher than

the risks (e.g. programmes of settlements on planets, deep-space missions (ex.

Cassini), the space station through for exampte, the knowledge gained and its

applications (medicine, education, science. industry, communications etc.) or as

representing an example of international endeavar and cooperation. Globally, the

type of rI.ka incurred by cauntries are related to costs of the recovery of falling

abjects ar components thereot, clean-up operations, damage to population,

environment, etc.

At ".tlon.1 .evel, if the benefits may seem obvious (e.g., telecommunicatians

services) theyare net evenly distributed (developing countries). A possible way to

justify the use of NPS WQuld be for example to develop and increase the

telecommunication nelYJorks of countries who are for now 18ft behind.

The UK comments that "the question of international endorsement of the

justification for future missions involving space NPS remains to be addressed. Until

the safety culture for space NPS is extended to the international level it is

suggested that justification for future nuclear spaca missions, demonstrating

quantitatively a net positive benefït, should be presented to the Scientific and
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Technical Subcommittee prior to the launch."187

2. MlnlmlHtlon of the Individu.' rlsk to nId'ologiea' ••po.ure
to •• Iowa. re.son.bly .ehlevlble

The concept of reducing individual risks ta as low as reasonable achievable

(ALARA principle) is also present in the ICRP guidelines and IAEA standards (see

supra p.35). In cases where the risk is shared by populations Ylttich are not

receiving any benetit, the ICRP recommends that ''the total collective dose

equivalent should be kept below that YI1ich 'NOUld have applied had the cost benefit

assessment been confined ta the population that received the benefitU (see dose

limits supra at 35).

The de-minimis level 'NOuld need to be introduced in the Principle, as at the

moment, Principle 3 refers to dose limits exclusively v.t1ich are acceptable for

populations, individuals \\tIo gain a certain benefits tram the aetivities, h0'N8ver not

to the individuals of countries who gain no or little benefits.

D. Sp.ce Debrl.

1. Acknowleclgment of the Problem by Stat..

As seen in Part 1(8.2), many space debris are orbiting bath in LEO and GEO, and

represent a potential danger to ail space objects but even more whan carrying NPS

on board. It should be noted however, that a study conducted in arder to predid the

long-term growth of the satellites and debris population in LEO concluded that

catastrophie growth of collision fragments should not accur for another 10 years

117 UN COPUOS, NtI1IIoneI Re...m on SpIce Debtia, satBtyofNucle.·Power8d Satellites, and
ProbIema ofCoIIIaions ofNue..Power So&R8S ... Spece Debril- Reply received tom
the Unled KJngdom of Great 8tttatI and Notthem 1teIand, UN GAOR, 1115, UN Doc.
AlAC.10515131Add.31t 1 (herein.,UN Doc.AlAC.1D515t3lAdd.3).
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with the current level of debris deposition into orbit.1. The same opinion emanates

from the lM position paper on orbital debris188 although special attention should

be brought to the location of deposition of future debris into orbit as this influences

greatly on the growth of the debris population.

States have been aware of the debris risk for quite sorne time now. In 1980, the

International Astronautic Federation (IAF) issued a study on behaff on the

UNCOPUOS on the efficient use of the GEO 'Nhere debris management \AlSS

addressect. Other position papers were then issued, notably by the American

Institute of Aeronautics and Astronautics in 1981, and at the same time, NASA

started a ten-year plan to address key issues, 'Nhich comprised debris control.

Workshops were organized on the matter bath by the US and later by ESA. In 1988

the US National Space Policy emphasized the need for a minimization of the

creation of space debris. ESA established a 'NOrking group on the subject and

issued a first report in 1988. Japan also inteNened in this field and the Japanese

Society for Aeronautical and Space Sciences founded the Japan Space Debris

GrouP. \\t1ich reported in 1992. The UN General Assembly, in ils Resolution 48139

of 10 Deœmber 1993 considered essentiel that Member States pay more attention

ta the problems of collisions of space objectsl including NPS, with space debris,

and other aspects of spece debris (paragraph 27), and invited members ta report

to the Secretary-General on a regular basis with regard ta national and

international research conceming the satety of nuclear-powered satellites

(paragraph 14). The COPUOS in the Report of its 37th session (AJ49120, para. 77)

agreed that member States and relevant organizations should be encouraged to

provide information on praetices they had adopted and that had proved effective

in minimizing the creation of space debris. The Secretariat of the UNCOPUOS

C.R. Mcfn,.. -An An.1ybI1 Madel for the C8tI8trophic Production of Orbbl Debril- (1113)
17 ESA J. no.4 215.

lM Position Piper. supra note 41.
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prepared a document on the basis of information reœived trom the above

mentioned States and organizations in December 1994.170

The Russian Federation in its ureply" ta the UN COPUOS in 1995 estimated the

prababilities for collision betY.teen a reactor located in a circular orbit of 950 km and

space debris grealer that 0.5 cm in size ta be one in approximately 75 years. For

space debris greater than 15 an the Russian Federation "predict[s] a substantiaUy

IOMr probability of collisions with space debris of large dimensions.."171

Since 1997. the issue of NPS and space debris are inter-related as recognized by

the Report of COPUOS in its recommendations and decisions relating to the use

of nuelear power sources in outer space:

The Committee agreed with the Scientifie and Technical
Subcommïttee that Member States should continue ta be invited to
report ta the Secretary-General on a ragular basis with regard ta
national and international research concerning the safety of space
abjects with nuelear power sources. that further studies should be
conducted on the issue of the collision of orbiting space abjects with
nuelear power sources on board with spaca debris and that the
Subcommittee should be kept informed of the results of such
studies.172

2. Action. T.ken by S.t..: lelf-Regul8tlon

The issue remains: no international regulation exists sa far ta control and limit the

170

171

172

UN Doc. AlAC.105l593, supra note 184.

UN COPUOS, NtIIiDntIIReIfI8ICh on Spece Debtia, S*yolNucleer-Powered~s, and
ProIJIetn. ofCoIIIaIona ofNut:Ie.Power Sources wIIh Spece Debda - RepIy receiwKI tom
the Ruuien FedtnIIDn, UN GAOR. 1_,UN Doc. NAC.10515131Add.2. It 7 [herein...., UN
Doc. AlAC.1D515I31Add.3).

UN COPUOS, Repottofthe COPUOS, UN GAOR. 52d _.,1.7. Supp. 20. UN Dac
A/5212O It parll.11 (herlin.ler UN Doc. AlS2I2O).
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growth of space debris in outer space. Most space countries restrict themselves

tram further aeatingldepositing space debris, through self-imposed guidelines and

regulations, either at State level or at space-agency level. Such self-imposed

measures appear through ail the information provided by States on the request of

the UN COPUOS.173

The C.n.dl.n RADARSAT was the first unmanned satellite to incorporate

shielding to counter the collision hazard. Such achievement appears in the

country's communications to the COPUOS on measures and pradices taken ta

maintsin safety of a NPS on board a spacecraft colliding \Wh space debris. Canada

further informed the UNCOPUOS that within its programme of preventive

measures. instructions Mtr8 required to be given to designers sa that RADARSATs

had a system level requirement sa as to contain any solid debris resulting tram the

operation of a restraint/release mechanism.174

INTEL8AT for example has decided to adopt two type of measures for its

communication satellites: (1) boosting satellites into orbits at least 150 km above

GEO st the end of their operationallifetime and (2) discourage their manufacturer.

from using design where spaceaaft components are jettisoned. especially near the

GEO. Other measures incJude shielding of the entical components of the

spaœcraft, or a preventive measure to avoid collision with debris larger than 1 cm

is ta alter the orbit of the abject. Such measure rsquires a highly manoeuvrable

satellite and accurate equipment evaluating the spacecraft position, sa as ta alter

the position al the right moment. The position prediction is a very important element

for the Space Station for exemple as the other preventive measure, i.e., alteration

of orbit, will be difficult to condud sinee the Station manoeuvrability will be limited

173

174

IMI. -' PllnI. 71.

UN Doc. AlAC.1051513. supra note 184.
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ta a few modifications per year. l75

ESA has also voluntarily adopted several measures of space debris prevention

such as a re-orbiting of GEO satellites, a passivation of the Ariane Third stage, a

reduction of mission-relaled abjects and the shielding of manned vehicles (such as

the ESA module planned for the Space Station which will be shielded against

partieles of about 1 cm.)171

The other possibility to limit the creation of space debris is international regulation

which would e"sure more generally that the responsibility for debris mitigation is

equally borne by ail space users. However, although the problem of space debris

is a IIpriority itemJl177 for the next session (1998) of the Scientific and Technical

Subcommittee of the COPUOS, we are still at a stage of thorough technica1

research and not regulation. A positive aspect is that the Scientifie and Technical

Subcommittee has developed a Multi-year Plan since 1995178 and in 1998, the

Committee will define the final stage of the Plan i.e, on spaca debris mitigation

messures. The Subcommittee will subsequently finalize a report on the issue of

spaca debris in 1999.118

E. Propoud Forum .nd .ethoda for Revt.ion

White the proposed forum to improve the regulation relating ta the use of NPS in

outer space is generally agreed on, severa1suggestions conceming the methods

171

177

171

111

UN Doc. NAC.1 OSAlOl, Supt'IJ note 43 8t PII,..25.

Ibid.•Pllra.3G.

UN Dac. NS2I2O, su". nate 1721t PI,..11.

UN COPUOS. Report of the SCie,,1I1It: and Technlcal SuIJcomtniItee on the Wodc of ils 32d
se.aIon, 1115, UN Doc. AJAC.1OSIIOS • PlI". 13.

Mulll-year PI.n••upnt nota 172 8t•.
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of improvement of the current rules applicable ta space nuclear adivities vary. The

proposed methads for revision vary in accordance ta the objectives that the authors

of such proposais attach ta the revision itsetf, i.e., improving the 1992 Princip/es by

filling the gaps, adding new Principles or link the problems of the use of NPS in

outer space ta a more general but essential existing problem relating ta space law

i.e., existing space law is made out of "general rules without providing specifie

standards or procedures by Ytttich the treaties are to be implemented and by which

space adivities ca" be controlled,"180

1. The United N8tlon. COPUOS

The favorite forum ta implement the proposed modifications of the Princip/es or

more generally of the rules applicable ta the use of Nuclear POMr sources in outer

space, is the United Nations clearly because it gathers most, if not ail, States and

has 'Nell and long-established procedures and rules for discussions and

negotiations and ads as a coordinator of ail on-going discussions conceming

space adivities. Setting up a new and different forum 'NOuld only postpone the

work. Therefore the Commltt.. on P••ceful U... of Outer Spe. and ils two

Subconwnlttees YtaUld continue ils tasks. The UN COPUOS has managed to have

five treaties and four sets of Principles adopted within 25 years,181 because it

started ils 'NOrk 'Nhile spaca adivities Mre developing. The corresponding exlent

of revision of the existing regulation on the use of NPS in outer spaca would be ta

either add new principles or modify the existing ones within the forum of the

180

1.1

J_ntuny.n., su",. note 15 Il 371.

1....the 1.2",*JCipIes, ..Genenli~bIyMI..8dopted The aec,...", ofLegal
Principle. GoWJf'ning the AcIIviIIe. of State. in the Exploration and U,e of Outer Spsce,
RlIIOlution 1112 (XVIII) of 13 December 1113; The Prfnciple. GownWrg the Use by States
ofAta:iIII&tIh sateMJs for"".",.,."., DinJct Television Stoedcasting, R8IOIution 37112,
.nne., of 10 December 1112: and the Prlnclple, ReIBting ID Remote sensq ofEIIIth tom
Spece, Resolution 41115, anne., of 3 December 1...
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UNCOPUOS. The United Kingdom proposed a "fresh staff in ils Working Paper,l82

meaning that a revised set of Principles 'NOuld be developed, \\Ould recognize the

limitations of the first set of Principles and introduce principles on the most recent

developments in space technologies, on safety of terrestrial nuclear installations,

such as the concept of justification and of the de-minimis level. The proposed

modifications of the United Kingdom mostly refers to the technical aspects of the

safe use of NPS although it must be recognized that the country also proposes the

more general establishment of a I&safety culture" as was and still is developed by

the IAEA ta train managers and ail persons involved in nuclear adivities. l83 More

generally, the poUtical scene has considerably changed and the relations bel'Neen

the States has modified the negotiations seene and the States' interests, which

renders the establishment of new rules very complex. As noted by N.

Jasentuliyana, I&(m]ore recently, (...] the momentum of space law legislation has

slo\V8d down."184 With such a background the proposed improvements of

regulations applying ta the use of NPS will have to adapt ta the "new" international

contexl.

The adoption of the 1992 Principles and the other items discussed within the

COPUOS such as space debfis, remete sensing etc., shows how much the debate

has shifted from the definition of generallaws of international space law, ta focused

discussions on specifie technical aspects of spaca adivities, Yttlich also makes it

difficult to reach consensus as sorne States are opposed ta imposing limits ta their

own adivities and to giving up some of their interests. l85

112

113

184

1115

UN COPUOS, -Reviling th. S.fety Principf.. for Nucl••r Power Sources in Space-. Piper
..bniIId tif the Ut< and Northem IreIand fi) the S18, UN GAOR UN Doc. AJAC.1OS/C.1JL.112
It2 [h.....n.ftlr UK P.perJ.

UK P.per, lU"" note 182. 7.

J_ntultv-n., lU'" note as Il 312.

Ibid. at 384.
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2. An Intematlona' Speciallzed Forum

A wider solution than the one described above in its objedives, is based on the

tact that mast spaœ treaties elaborated general rules leaving out a certain number

of vague concepts and recommendations to be properly defined. As described

earlier. the international community is now taced 'Nith new problems of more of a

teehnical nature such as nuelear power sources, space debris, 'Nhich require an

extensive technical 'Nerk priar ta establishing appropriate regulations.1• In such

a context Yi1ere basic principles and law have been elaboratad, 'Nhere discussions

are of a more and more technical nature and YiIere issues al stake are increasingly

inter-related (i.e., spaœ debris and nuelear power sources) a very specialized and

technical forum seems to be needect.

From this derives the proposai ta create an international organization (in the

framev.ork of a Convention) exdusively deaJing 'Nith spece adivities and in charge

of establishing rules which States would have to abide by.117 Such organization

would be composed of a group of technical and legal experts 'Nhose task would be

ta study and define Standards and Recommended pradices on various space

activities such as space debris, NPS, search and reseue. space navigation,

manned space flights. space environment etc. and would become the body of

referenœ in terms of applicable standards and pradices. Such organization would

be simitar ta the existing Intemational Civil Aviation Organization 'Nhich allowed

hannonization of most existing legislation in aviation. Some of the proposed

recommandations and practices might already exist far terrestrial applications (e.g..

nuclear adivities: the IAEA; environment: the Global Environment Facility and ail

environment conventions and bodies YA1ich have flourished in the reœnt years,

117

J....Hyan., au",.. note IS • 371.

laker, SUpnJ note 71.
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etc.) and would require the adaptation of such recognized standards and pradices

for space adivities. The impetus given by the creation of such an organization

'NOuld not fail to provide the 'NCrld with a legal framework. albeit Principles,

International Treaties or Agreements or Standards and Recommended Pradices.

The leg81 framework achieved by ICAO and the links created with other

international organizations led to the situation where any State willing to be part of

the intemational aviation business must comply with .CAOts rules.

The question is whether such organization is really needed and/or really wanted

by the States given the current context in YA1ich the role of the United Nations is

being redefined and refocused. It is also brought forward that Many restrictions on

spaœ nuclear power are more likely to be selt-imposed. in the case of the USSR.

or due to intemal poUliesl or legal constraintst as in the USA.-188 But the fundion

of harmonization and neutral forum for international discussions and regulation will

still be needed and. above ail, discussions on the use of nuelear power sources in

outer space integrated to the other outstanding legal issues relating to space

activities.

,.
Aft8rgood. au",. note 102.
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Ali 810ng the paper W8 have seen that nuelear energy rnay legally be used for

different applications such as providing hest and electrieity for space abjects.

Another application, propulsion, has voluntarily been 18ft out of the existing legal

frarne'NOrk as il is not yet feasible although extensive research exisl and will

continue to be done on the subjed. The use of nuclear power sources has luckily

not had dramatic consequences so far on human environment and lives, despite

the occurrence of many incidents/accidents of YJhich the Cosmos 954 accident had

the mast severe consequences, but its use entails large risks for the world

cornmunity. International instruments regulating its use exist, dealing either directly

or indirectly 'Nith nuelear power sources. However, the most recent and

comprehensive ragutation results from the adoption of the 1992 Principles by the

United Nations General Assembly, 'Nhich, despite their non-binding legal force,

have set principles 'Nhich States have sa far complied with. The Principles

themselves are imperf8Ct because a balance between technical issues and the

definition of relevant applicable legal rules had to be found, to set up an efficient

control and safe use of nuelear energy in outer space, without ignoring the

technologica' progress that might be accomplished after their adoption. Such

balance is considered more and more inappropriate as the Princip/es lack precision

in the definition of certain concepts and tenns and fail to incorporate accepted

international standards and principles applying to nuelear energy for terrestrial

applications.

A solution to correct the imperfections has not yet been found and its objectives

hesitate between a mere revision of the 1992 Principles 'Nhich would be more

limited than another approach aiming at setting up an international body or

entrusting the UN COPUOS. Wth the elaboration of Standards and Recommended

13
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Practices for ail outstanding technical space-related issues.

It is important to note that through the development of space law and in particular

of regulations applying to the use of nuclear po'tY8r sources in outer space, "[t]he

dialogue. between law, science and technolagy, at a crucial point of the

development of ail of them was thus established, a dialogue which is sa essential

in many (..) spheres of intemational relations."'· Such IIdialogue" will and need to

continue further, at an intemationallevef, to create a proper and adaptable regime

to future spsca activities, involving or nat nuclear energy.

1111 M. Lachat cited in J_ntullyanat supra note 42 al 518.
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Anne. 1: Prlnclple. Relev.nt to the U.. of Nucl••r Power Sourc.. In
OuterSpace

•

•

(Text approved by the Committee on the Peacaful Uses of Outer SPlce at ils thirty fifth
session (1992) and adopted by the General Assembly at ils forty seventh session (1992) by
Resolution 47/68 of 14 December 1992.

P....mb..

The General Assembly,

Having considered the report of the Committee on the Pelceful Uses of Outer Space on the
work of its thirty-fifth session and the text of the Principles Relevant to the Use of Nuaear
Power Sources in Outer SPlce as approved by the Committee and annexed to its report,

Recognizing that for some missions in outer space nuel.ar power sources are particularly
suited or even essential owing to their campacmes., long life and other attributes,

Recognizing also that the use of nuelear power sources in outer .pace should focus on
tho.. applications which take advantage of the particular properties of nuaear power
sources,

Recognizing further that the use of nuelear power sources in outer space should be baud
on a thorough S8fety assessment, induding probabilistic nsk anBlysis, with particular
emphasis on reducing the risk of accidentai exposure of the public to harmful radiation or
radioactive m.erial,

Recognizing the need, in this respect. for a set of principle. containing goals and guidelines
to ensure the safe use of nuelear power sources in outer space,

Affinning that thi. set of Principles appIies ta nuetelr power sources in outer space devoted
to the ganeration of electric power on board space abjects for non-propulsive purposes,
which have characteristics generally comparable to those of systems used and missions
perfonned at the lime of the adoption of the Principles,

Rec:ognizing that this set of Principles will requint future revision in VÎ8W of emerging nuetear­
power applications and of evoIving intem8tion8I recommendations on l1Idiological protection,

Adopta the Principtes Relevant to the Use of Nuelear Power Sources in Outer Space IS set
forth below.

Princip" 1. Appllcabillty of InteI'MtioIwllllw

Aetivities involving the use of nudear power sources in outer space shall be camed out in
aceordance with intem8tionall8W, including in particular the Charter of the United N8tions
and the Trealy on Principles Goveming the Activities of States in the Explol'lltion and Use
of Outer Space, including the Moon and ether celestial Bodies.

Prlnelple 2. U. of ternis

1. For the pwpose of these PrincipIes. the terms "Ian:hing 8tate" end ·State 18unching"
mean the Stnt which e.rdses jurisdiction and control over a ~ce object with nuclear
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power sources on board at a given point in time relevant to the principle concemed.

2. For the purpose of principle 9. the definition of the term nlaunching State" as
contained in that principle is applicable.

3. For the purposes of principle 3. the terms "fore_able" and Mali possible" describe
a dau of events or circumstances who.. averall probability of occurrence is such that it is
considered to e"compass credible possibUities for purposes of safety analysis. The tenn
-gener&1 concept of defence-in-depthM when appIied to nuclear power sources in outer space
considera the use of design features and mission operations in place of or in addition ta
active systems. ta prevent or mitigat. the consequences of system malfunctions.
Redundant safely systems are not necessarily required for e&Ch individusl component to
achieve this purpose. Given the special requirements of space use and of varied missionSI

no particul.r set of systems or fe&tures can be specified as essential ta achi.ve this
objective. For the purposes of paragraph 2.4 of principle 3. the term "made critical" does not
include actions such as z.~power testing which are fundamental ta ensuring system
safety.

Princip" 3. Guideli... and c"'''' for ..,. u..

ln arder to minimize the quantity of radioactive material in space and the risks involved, the
use of nuclear power sources in outer spilee shall be restricted to those space missions
which cannot be opended by non-nuclear energy sources in a reasonable way.

1. General goals for racJiation protection and nuclear safety

1.1 States launching spece objeds wiIh nude8rpower sources on board shall endeavour
ta protect individuals. populations and the biosphe,. against radiological hazards.
The design and use of space objects with nuclear power sources on board shall
enau.... with • high clegree of confidence. that the h8Drds. in fore_able operational
or accidentlll circumstances, are kept below acceptable level. as defined in
parag...phs 1.2 and 1.3.

Such design and use shall also .nsure with high reliability that rBdioactive material
does not cause a significant contamination of outer space.

1.2 Ouring the nonnal operation of space objects with nuclear power sources on board,
induding re-entry tram the sufficiently high orbit as defined in paragraph 2.2, the
appropriate radiation protection objective for the public recomm.nded by the
Intern8IioNII Commillion on~ Protection shall be observed. During such
normal openltion there shall be no signific.nt rwJi8tion exposu,..

1.3 To limit exposure in accident%, the design and construction of the nuclear power
sourœ systems shaII faite into account relevant and gen."'11y accepted intemdonal
radiologÏCIII protection guldelin.s.

Except in cases of Iow-probability accidents with potentially senous l'IIdiologiCilI
consequences. the design for the nuclur power source systems shal'. with a high
__of confidenc:e, restrict l'IIdiItion exposure ta a limited geogl"lphiC81 region and
to individu.ls ta the principal limit of 1 mSv in • yur. It is permissible to use •
subskliary close limit of 5 mSv in a year for som. yeats. provided th. th. avel'8Q8
.... effective dose eq\ivIIIInt over a lifetime does not exceed the principallimit of
1 mSv in a ye.r.



The probability of accidents with potentially serious radiological consequences
referred to above shall be kept extremely small by virtue of the design of the system.

Future modifications of the guidelines referred to in this paragraph shall be applied
as soon as practicable.

1.4 Systems important for safely shall be designed, construeted and operated in
eccordance with the generaI concept of defence-in-depth. Pursuant ta this concept,
foreseeable safety-related failures or malfunctions must be capable of being
corrected or counteraded by an action or a procedure, possibly autom.tic.

The reUabiiity of systems important for safely shall be ensured, inter alie, by
redundancy, physical separ8tion t funelional isotation and adequat. independence of
their campanems.

ln sufficiently high orbits as defined in paragraph 2.2;

ln Iow-Earth orbita if they are storect in sufficiently high orbita Ifter the operational
part of their mission.

On interplanetary missions;

Nude.r readors may be opereted:

Other measures shall also be taken to raise the level of safely.

Nue"', reaetors

The sufficiently high orbit is one in which the orbitallifetime is long enough ta .llow
for a sufficient decey of the fission products to approximately the adivity of the
actinides. The sufficientIy high orbit must be such thet the risks to existing and future
outer sp8CI missions and of coIlsion with other sp8CI objects are kept ta a minimum.
The nec8lsity for the parts of a destroyed re.etor alsa ta attain the required decay
lime before re-enterfng the Earth's atmosphent sh8Il be considered in determining the
sufficiently high orbit altitude.

2.3 NucIear ructors nll use only highly enrichad uranium 235 as fuel. 'ne design shall
take into 8CCOunt the radioactive decay of the fission and activation proc:lucts.

2.4 Nude8r reactors shall not be made critical bltore they have reached their operating
orbit or interpl.net8ry trajectory.

2.5 The design and construction of the nuclear reactor shIIl ensure that it C8nnot become
c:ritiaII before ru:hing the openIting orbit durin" III possible evems. induding rocket
explosion. N-entry, irnpllCl on ground orWIItef. submersion in Wlter or YMter intruding
into the core.

2.

• 2.1

(i)

(ii)

(iii)

2.2

•

2.6 ln arder to reduce signifiCllntly the possibility of fllilures in satellites with nude.r
re.etors on bo8rd during openltions in ln orbit with • lifetime less th.n in the
sufficientIy high orDit (1nCIuding oper8tionl for anster into the sufficiently high orbit),
the,. shlll be 1 highly reli.bIe operational system to ensure ln effective and
controlled dispoul of the rudor.
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3. ~dioi.otope genemors

3.1 Radioisotope genet.tors may be used for interplanetary missions and other missions
leaving the gravity field of the Earth. They may also be used in Earth orbit if, after
condusion of the operational part of theïr mission, they are stored in a high orbit. In
any case ultimate disposai is necessary.

3.2 Radioisotope generators shall be protected by a containment system that is designed
and constructed to withstand the heat and aerodynamic forces of ...entry in the
upper atmosphere under foreseeable orbital conditions, induding highly elliptical or
hyperbolic orbita where relevant Upon impact, the containment system and the
physical form of1he isotope shall enaure that no radioactive material is seatterad into
the environment 50 that the impact area can be completely cleared of radioactivity by
a recovery operation.

Princip" •. 8afety __..ment

1. A launching State as defined in principle 1A, paragraph 1, at the lime of launch shall,
prior to the launch, through cooperative amlngements, where relevant, with those which
have designed, constructed, or manufactured the nuaear power sources, or will operate the
space objed. or from whose territory or facility such an object will be launched, ensure that
a thorough and comprehensive safety assessment is conductect. This assessment shall
cover as weil ail relevant phases of the mission and shall deal with ail systems involved,
induding the means of launching, the space pllttorm, the nucl.ar power sources and its
equipment and the means of control and communication between ground and space.

2. This assessment shall respect the guidelines and criteria for safe use contained in
principle 3.

3. Pursuant to artide XI of the Treaty on Principles Goveming the Activities of States
in the ExpIorBtion and Use of Outer Space, induding the Moon and Other celenal Bodies,
the results of this safety assessment, tog.ther with. to the eXlent feasible, an indication of
the approximate intended time hme of the launch, shall be made publicly available prior to
each launch, and the secretary-General of the United Nations shall be informed on how
States may obt8in such results of the safety assessment as soon as possible prior to each
launch.

Princip" 5. NotifIcdon of .....ntry

1. Arry State launching a space abject with nuclear power sources on board shall timely
inform States conœmect in the avent this space abject is malfunctioning with a risk of reentry
of radioactive materials to the Earth. The information shall be in accordance with the
following format

A. System .........,.

A.1 Nlme of launching State or States including the address of the authority which may
be cont8cted for additional information or assistance in case of accident

A.2 International designation

A.3 Date and territory or location of launch
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A.4 Infonnation Alquired for best prediction of orbit litelime. trajectory and impact region

A.5 General function of spacecraft

B. Information on the nldlologie•• rtsk of nueIHr power source(s)

B. 1 Type of nuelear power source: radioisotopiclreactor

B.2 The probable physical form. amount and general radiological characteristics of the
fuel and contamin8ted and/or activated companents Iikely to reach the ground. The
term "fuel" refera to the nuelear material used as the source of heat or power.

This information shall also be transmitted ta the Secretary-General of the United Nations.

2. The information, in accordanee with the format above. shall be provided by the
launching State as saon as the malfunctïon has become known. It shall be updated as
frequently as practicabIe and the frequeney of dissemination of the updated information shall
increase as the anticipated lime of re-entry into the dense layers of the Earth's atmosphere
approaches so that the intemational community will be informed of the situation and will
have sufficient time to plan for any nlltional response activities deemed necessary.

3. The updated information shall also be transmitted to the secretary-General of the
United Nations with the same frequency.

Prlnelp" 8. ConsultMlons

States providing information in accordanee with principle 5 shall, as far as reasonably
practicabfe. respond promptly to requests for further information or consultations sought by
other States.

Prtnciple 7. Aulstance to ....

1. Upon the notification of an expected re-entry into the Earth's atmosphere of a space
object containing a nuelear power source on board and its components, ail States
possessing space monitoring and tr8cking facilities, in the spirit of international cooperation,
shall communicate the relevant infonnation that they rnay have available on the
malfunctioning sp8C8 object with a nucle8r power source on board to the secretary-General
of the United NIItions and the State concemed as promptly as possible to allow States th8t
might be affected to assess the situation and take any precautionary measures deemed
necesury.

2. After re-entry into the earth's atmosphe,. of a space object containing a nuelear
power source on board and ils components:

(a) The launching Stat8 shall promptIy offert and if requested by the affected State,
provide promptly the necesury assistance to eliminate aetual and possible harmful effects,
including assistance to identify the loc8tion of the..of impact of the nudear power source
on the E8rth's surt.ce, 10 detect the te entered material and to carry out retrieval or clean-up
opel'8tions;

(b) AI St8tes, other than the launching State, with relevant techniC81 capabilities
.m intemltional orgMizations with such technical œpabilities shall. to the exient possible,
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proyide necessary assistance upon request by an affected State.

ln providing the assistance in accordancewith subparagraphs <a> and (b> above, the special
nMds of developing countries shall be taken into accounl

Princip. 1. Responsibility

ln accordance with article VI of the Trealy on Principles Goveming the Aetivities of States
in the ExptonItion and Use of Outer Space, including the Moon and Other Celestial Bodies,
States shaII bur international responsibility for national aetivities inyolving the use of nuclear
power sources in outer space, whether such aetivities are carried on by govemmental
agencies or by nongoyemmental entities, and for assuring that such national Ictivities are
canied out in conformity with that Trelly and the recommendations cantained in these
Principles. When activities in outer space involving the use of nuclear power sources are
carried on by an international organization, responsibility for compliance with the aforesaid
Trealy and the recommendations contained in these Principles shall be borne both by the
international organization and by the States participating in il.

Princip. 1.....billty and compenutfon

1. In accordance with article VII of the Treaty on Principles Goveming the Activities of
States in the Explol'8tion and Use of Outer Space t induding the Moon and Other Celestial
Bodies, and the provisions of the Convention on Intemational Uability for Damage Caused
by Space Objects, each Stme which launches or procures the launching of a space object
and each State from whose territory or facility a space object is launched shan be
intemationally liable for damage caused by such space objects or their camponent parts.
This fully appUes to the case of such a space object carrying a nuclear power source on
board. Whenever Iwo or more States jointly launch such a space object, they shall be jointly
and severally liable for any damage caused, in accordance with article V of the abov.
mentioned Convention.

2. The compensation that such States shall be liable to pay unde, the aforesaid
Convention for damage shall be determined in accordance wittt international law and the
principles of justice and equity, in arder to provide such reparation in respect of the damage
as will restore the person, natul'8l or juridical, State or intemational organiz8tion on whose
behaIf a daim is presentId to the condition which would have existed if the damage had not
occurred.

3. For the purposes of this principl., compensation shall indude reimbursement of the
duly substllntiated expenses for search, recovery and clean-up operations, induding
expenses for assistance received tram third pIIrties.

PFlnclpie 10. ....ment of di.p""

Any dispute resulting tram the application of these Principle. shall be resolved through
negoti.tions or other established procedures for the peaceful settlement of disputes, in
accord.nce with the Charter of the United Nations.

Prlnclple 11. A8v1ew and ,.vlsion

These Principle. shall be reopened for revision by the Committee on the Peaceful Uses of
OuterS~ce no leter thln Mo years after their adoption.



Annex Il: Summary of S..ce Radloisotope Power Systems t.unched by
the United states

Power
Sourœ Spaœqaft Missioa Type UUDcb Olle ~

SNAP·387 TIWlIit ..A Navilalianal 291un 1961 RTO operalcd far 15 ,can. Sac.UiIC naw
IhUldawa but apaadaaal

SHAP·38. T......B Naviptianal 15 Noy 1961 RTO aperaIell for9 JUIl. Satellite
opaadan wu inlemUnea& ûler 1962 hiSh
ahiludalaL LuI repoct_1ip11 in 1ml.

SHAP·'''' TrauilS-BN-1 NavipCiau1 28 Sep 1963 R1"O opema_ u pIaaned. Naa-IlTG
eIectIbIpabIau GD...t.
caUMCIateœ. ta rd aflu9 monthL

SHAP·'A Tnnâl S-BN·2 Naviadianal 5 Dcc 1963 RTO operai'" forowe6 yn. SaleUite
la aaviplianal capIbitiIy liter 1.5 yean.

$NU.VA T.... s.BN·3 Navicltianu 21 Apr 1964 Miai_wu abaned becaa. of
lauada wbkk fl1lan. kTG bumed
up GD neatIJ U claipcd.

SNAP-ltB2 N1aabua-B-l MaeoRllopcal II MIY 1968 MiJàOft wu lbadecI bec:aUIC of
rup Rf.,....1.1'0 hat
lOUICeI ncovcred 1IlCI.-cyded.

SNAP·UB3 Nimbum Mdeoralopcal 14 Apr 1969 R1'O. apenle4llorowr2.5 ,ean
(DOara"" Il.dIal).• ALRB ApoIIoU LuftarSurfaœ 141ul1969 RadioUacape....wa1&I far ICÏlm1c
eapedmca&l1.......SIaIiGa wu
lhutdGwn Alla 3. 1969.

SNAP·27 Apollo 12 LuftlrSUlfKC 14 Nay 1969 R1'O operaaed f.aboull )'CCI
(UIdilICaliOll wu .....do...).

SNAP·27 Apollo 13 Lunar Surface llApr 1970 Milli. IbolleClOll.., 10 moon. He.
lOUIœ RtWDed ta South P.ciIie Ocean.

SNAP·27 Apollo 14 LuaacSmacc 3111A 1971 1.1'0 Clp'raIed lorO'IU6.5 yeu.
(undllWlClft wu tbaldown).

SNAP-2'7 Apollo 15 Lunar SUlface 261u11971 RTO ....edf.owr6yun
(uadJ 1Wl._1IIIIIdowa).

SNAP·IJ Pi... 10 Plancruy 2 Mar 1972 R'I'Gs ltiI1 optnIiD,.S,...nfI
lU«CIIfulJy operMecilO Jupiter and
il aow bqonrI GlWt CIl Philo.

SNAP·27 Apollo 16 Lun.ar Surface 16Apr 1972 R1'O ...... for__ 5.5 yun
(UfttilIWiClft walbutdown).

Tnulc-llTG -r1Ulil" NaYi&alional 2 Sep 1972 R1'O lIiIlopcradaa. (TIiad-ol·1X)
SNAP·Z7 Apollo 17 Lunar SUrflCC 7 Dcc 1912 R.TCi opaaIed for_.5 yean

(ualilltatiClll WU Jbatdown).
SNAP·19 Pi_Il Plancruy SApe 1913 RTOsltiJl openda•• Spacecntl

nacceafu11y apcnleIIlO lupicer.
Sirum. and beyoad.

SNAP·IJ Vildall MurSwfacc 20AuI1975 RTO. apenIccl for ovee 6 J'UrI
(untiJ landet WUJh~).

SNAP·19 Vildftl2 MurSwfacc 9 Sep 1975 RTO. open&td for over 4 ,ean
undl l'da, Iiat WU 1011.• MHW·RTO LES.· Coaununir:atiOftI 14 Mar 1976 RTOalCi11 opcnIia..

MHW.RTG LESt· ConununicaliOftI 14 Mar 1976 R1'O.1CiII apcNina.
MRW·RTG V....Z . Pbnewy 20Aullm RTO.1Cill opcnda.. Spacecntl

NœeafuU1 apenlecllO Jupiler.
Satura. UIWIU" Nepcunc. ...beyand.

MHW·RTG VOJIIIf 1 ......, S Sep 1977 RTO.1Ii1l opeII&ÏIII. Spaœenft
1UClCeIIfuU'.... 1O Iupiter.Sarum. _ btyaad.

GPIIS-RTC 0IWI0 Pbnewy 11 Oct 1919 RTO. lti1l apcNina. Spacecnfl
in lWIc 10 Jupit&

GPIIS-IlTO Ul~ ........,lSolar 6 Oct 1990 RTO dl.....Spacecnfl
in ..... 10 SoIarPobr01~Y.

• Siap-laaDch \'CIlicIe wIIb ...w. ,.,......

SoU,.: M.S. EI-Genk, .d., A Cl'lllc.1 Revlew of SIMe. Nue/urPower .nd Ptopul.ion
1114-1'13, (New-Yorle: America" Inltitute of Phy.'ca, 1114) il. ,



Annex III: SurKmary of Space Nucl••r Power Systems Launch.d by the United
States (1961-1990)

Spacecra(l Miuioo UUllcfl PowcrSGUfU Sw...
Duit..... Type D'1e (' SourculNomiul

<:
Pa..)

...
TRANSlTeA Havia"ioa 291ull61 SNApII·107 (l1'l.7Wc) Saccuafullr IdUcvtd orbit.

TRANSIT4B Havie"" IS Nav61 SNAP·lOI (11l.7Wc) S&Icowfullr lChieved arbit.
TltANSIT ,aN-1 Navia"ioa 21 Scp63 SNAP·'''' (I1lJW.) Succaaf'ullr lChieYCld orbit.

TRANSIT 51N-2 Na...... S Dcc 63 SNAP·',.. (I1lJWc) Succudull, IdaieYCld acbd.
TRANSIT58N·3 NavillÙOll 21,.64 SNAP·,,,, (1IUWc) Fil'" 10 ldüeve cRic; RTO

taned ..OIt rccMry u

dcsfa-
SNAPSHOT Eapcri..... lAfr65 SNAP·IO,.. (IISOOW.) SucauduU, liIdaicwd 0Ibù:

IpICC«ICl voa.... l'qulalar
....r...aria C3 dap
rauked i.......... reac:lIar
......u ..iCIlCd.
llucIari. SOOO+~ orbiL

NIMBUSa-. McI&iCIIOCacicai 1. Mir" 5NAP·1982 (2I4OWc ca) Velùdc-.ored durial

• lauadt; ITCa reuiewd illllCl;
ruel uted _talct miaaioL

NlMSUSIll W.earoIotical 14~69 SNAP·l'D3 (ZJeawc u) Sucaufully lChicWld orbit.

APOLLOIZ Luur Elpkncion 14 Nov 69 SNAP·n (lnowc) Sucœufully placcd on MOGIl.
APOLLO 13 lair Eaploracioct Il Apt 70 SHAP·n (lnowc) ~. aboncd c. rœlc 10

Moaa: RTG ..mwct ranu)'
IIld ...k i. decp ocean.

APOLLO 14 Luur~ 31 J... 71 5NAP·27 (lnOWc) Succ:cafully pI&CId Ga Mooa.
APOLLO 15 Luur EapIonIioIl 26 Jut71 5NA'·27 unow.) Succa.fully placed GD Moac\.

PIONURIO au..Solar Syacm 2 Mun SNAP·19(4/40Wc a) Succcu(ully pI&CId Ga illlcr-
EapIcntioa plUdIIy Injedory.

APOLLO 16 ÙIIIar&pl..... 16Matn SHAP·27 (lnowc' Sctc.cwrully placed Ga Moon.
'BANSIT Navil". 2 Sep 72 TRANSrT·RTCi (lI3OWc) Sucœa(ully Kllicved"orbiL
APOLLO 17 LuurEaplarMioa 7 Dec 72 SNAP·!7 (InOWc) SlICCIUIf'ully p1aœd Oa Moon.
PIONEER 11 OucerSolar Syacm SApt 73 SNAP·19 (U40Wc a) Sucœufully plac:ed 0" iafct·

Eaplcn&ion p1anctuy crajcctory.
VIKING 1 MIn Eapkaûoll 20 Aue 75 SNAP·19 (V4OWc a) SUCCUIfully p1accd 011 Mau.
VIKJNOZ Mus Eaploncioa 9 Sep 75 SNAP·19 QJ40Wc a) Sucaufully placcd an Man.

LES' CommIIaiClCiou 14 Mar 76 MUW (211SOWc a) SuccuaMly Khicvcd orbic.
LES 9 CcMnaNaIÙClÛou I<C Mar 76 MHW (21150Wc a) SucClwfully Idaicwed orbi«.
VOYAGER 2 OucerSClIar Syacm 20 Aue 77 MHW O/lSQWc ca) Succaafully plac:ed oa inlu,

Ea,kncio. p1auauy cnjcctcwy.
VOYACiEilI OuIer Solar Sya.. sSec> 77 MHW (31ISOWca) Succcufulir placeeS on illl:u,

Elplcnlioa plllletary IIIjectory.

• OAULEO Icwi•• EapIonUaa Il Oct 19 OPHS·RTCi (:J27SWc cal Ea~c 10 caplarc lupilu.
ULYSSES SoIlrPolar 6 Oct 90 CiPH$·RTCi (l127SW.) Succad'ully placed ia

Eaplcntiall IMlioceftlric orbit.

a Upda&ed r.- 8aua (1917 ..4 (991)
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Upcoming RTG Plutonium-Powered ~unche.

Outer Sola, System Mi••ions

Comet Nucleus Mission; 2002 launch date (25.5 Kg. PU-238)

Pluto Flyby; 20031aunch date (25.5 Kg»

Ma,.

MESUR: 31aunches planned in 1999,2001,2003 (total of 10.5 kg)

Mars SR: 21aunches in 2007 and 2009 (total of 6.5 kg)

Moon

Site Rover: launch in 1998 (13.5 kg)

Telescope: Launch in 1999 (18 kg)

Network: launches planned in 2001 and 2002 (total of 9 kg).

Source: Florida CCMllltion for Peace and Justice
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