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At its first series of meetings, Working Group 3 invited 
participants to submit background papers on the subject of raw 
materials (uranium) with regard to supply assurance. The papers 
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UK CONTRIBUTION 

IKFSS GROUP 3 

UP.Ar.'ITJ!' PROCUPgTSlIT 

Note by the United Kingdom Delegation 

INTRODUCTION 

1. This paper gives an account of present p r a c t i c e s i n the uranium procurement 

f ie ld; the factors which tend to affect the security of supplies as at present 

arranged; and of the extent to which s t ab i l i ty of supply has in practice been 

achieved. I t i s based primarily on UK experience, but i t also takes account 

of United Kingdom understanding of the pol icies pursued ^>J other countries, and 

of t he i r experience. 

METHODS OP URANIUM PROCUREMENT 

2 . There a r e , i n general , f ive main methods of procur ing uranium. Each u t i l i t y / 

country will adopt a varying selection of these according to i t s own s i tuat ion. 

The methods are: 

(a) Spot purchase. Purchases usually of small to moderate quantit ies for 

immediate or near-term delivery. The sales will often be from 

concentrate stocks. 

(b) Long term Bulfc Supply Purchase. Purchase of large quantit ies for 

delivery over a period of 5 to 10 years. The sale will be from 

proven reserves, but may involve the construction of new mining 

and milling capacity. 

(c) Purchase of Reserves in the Ground, Here the purchase price does 

not include the cost of mining and milling. The purchaser can 

usually pnduoe from the deposit at his own discret ion. 

(4) Investment in a Mining; Venture. Uranium i s »ecured through equity 

ri/;ht to production. /f 



( e ) P a r t i c i p a t i o n i n Uranium Sxplora t ion . P a r t i c i p a t i o n i n explora t ion 

e i t h e r d i r e c t l y , o r more usua l ly through a j o i n t ven tu re , u sua l l y 

secures r i g h t s to a propor t ionate share of any uranium found and of ten 

access t o fu r the r suppl ies from p a r t n e r s ' shares of any eventual 

product ion. 

FACTORS IX7LUEHCIIIG PROCUREMENT POLICIES 

3. Interruption in Supply 

The r isk of loss of a supply source i s one of the paramount considerations in the 

development of a uranium procurement policy. The aain possible non-poli t ical 

causes of disruption are:— 

a) Natural Disasters. Flooding, major rock f a l l s , (underground mines) 

or slope fai lures (open p i t mines). These could cause disruption 

of the order of several months. 

b) Technical. Plant fai lure at the mine or mill , delivery ship sinking 

e tc , here again could cause disruption of several months. 

c ) Labour. Strikes could affect mining, milling and transport 

a c t i v i t i e s . Interruption would generally be short term. 

d) Commercial. I t i s conceivable that the supplier might rel ieve 

himself un i la te ra l ly of the obligations of the contract for 

commercial or other reasons. 

4. Interruptions from the causes mentioned in 3(a) , (b) and (c) above are a l l 

essent ia l ly l ikely to be temporary in nature. There i s the expectation that 

supplies will be made up one way or another over the period of the contract as 

production recovers. Normally the diff iculty for the customer i s temporary end 

i t s effect might be offset by the ab i l i ty of the supplier to make faome temporary 

arrangement with another source to bridge the gap in supplies or by the 

supplier himself having stocks to which he could make recourse. There i s usually 



some commercial incentive to restore supplies in t h i s manner even if* only to 

preserve the mining company^ commercial reputation. Diversification between 

suppliers i s the usual precaution against these interruptions. The s i tuat ion 

i s also one which is t rad i t iona l ly provided against by the customer's carrying 

a stock of material 

Po l i t i ca l Consideration 

5. Interruptions may resul t from pol i t i ca l causes. They can taws the form 

of erabargos on imports or exports of uranium, intended to secure some specific 

po l i t i c a l aim which could be unrelated to nuclear i ssues . Or they might be 

the result of prohibitions on development which might a r i se (among other reasons) 

as the resul t of determined opposition by anti-nuclear groups. The interruptions 

could also be the incidental resul t of po l i t i ca l upheaval or, of course, of war. 

6. Po l i t i ca l interruptions are more serious than those ar is ing from the 

reasons l i s t ed in paragraph 3 above. They tend to make i t more d i f f icu l t to 

find al ternat ive supplies to meet short term needs. They are l ikely to be 

t o t a l in effect and l ikely to affect more users at one time than an accidental 

interruption. I t will also not normally be certain that full deliveries 

wil l eventually be made. 

7 . In addition to the r i sk of disruption in supply because of po l i t i ca l action, 

po l i t i ca l considerations have considerable influence on the internat ional marketing 

of uranium. 

a) National Resource Pol ic ies . These can be introduced or varied at 

anytime and certain features may be retrospective. Foreign ownership 

regulations may limit the funding of exploration and development projects 

Export policies obviously affect the international flow of uranium 

supplies. Requirements to supply material only in an up-graded form 

(eg uranium hexflb-fluoride) can influence the stockholding policies of 
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foreign consumers. 

b) Taxation and Royalties. Whilst they are constantly changing, these 

factors can a l t e r the feas ib i l i ty of a mining venture, and delay or 

cancel nine development. At the very least they affect the eventual 

cost to the consumer. Uncertainty can also of i t s e l f deter 

investors . 

c) Licencing Licencing prodedures for mine or mill f a c i l i t i e s , including 

the holding of major public inquir ies , can cause delays and increase 

eventual production costs . 

d) Non-Proliferation Policies. Complications can resul t from double 

res t r i c t ions : eg Canadian ore enriched in the US carr ies both 

Canadian and US res t r i c t ions . Non-proliferation regulations r e s t r i c t i ng 

the choice of enricher have the same effect as the up-grading pol ic ies 

mentioned above. 

Experience of interruptions of supply 

8. There have been surprisingly few interruptions of supply due to accidents 

or similar problems in recent years. Hone i s thought to have caused serious or 

las t ing diff icul ty to users. The main examples of interruptions though Government 

action have been the United States embargo on purchases by US consumer or uranium 

industry; the embargo on exports imposed by the Australian Government in the 

context of a reconsideration of uranium development policy; and the recent 

embargo on exports imposed by Canada in the cmtext of discussions of non-

proliferation conditions related to existing as well as future contracts . 

Action taken to reduce rinks of interruption 

9. Li t t le appears to be done specifically with the intention of preventing 

or mitigating interruptions, beyond the holding of commercial stocks and diversi ty 

of sources of fiupply. f 



10. In general uranium supply contracts themselves do not define penalt ies for 

non-delivery. The intention of commercial contracts , freely negotiated between 

customer and supplier, i s that the obligations shall be performed. Most contracts 

rely on goodwill between se l l e r and buyer. In the event of a default under the 

terms of the contract, the offended party would have to sue the defaulter for 

unliquidated damages or ( i f the legal system allows) specific performance. 

11, Government Warranties 

a) The only case of a government guaranteeing deliveries under supply 

contracts has been a case •'n which Australia offered to meet certain 

existing contracts from the national stockpile. This was necessary 

because it was Government policy which prevented the companies from 

meeting the commitments in question. 

b) When a consumer invests in exploration or development ventures in a 

foreign country under a-concession from the Government, the consumer 

will attempt to secure Government guarantees that he will be able 

to export at least his equity share of any future production. Such 

guarantees are by no means infallible and have not been sought 

in the traditional producing areas. 

c) Sales through, or under the authority of, a government organisation 

may tend to give greater security from political and other interruptions 

since the responsibility of the Government concerned than tends to be 

more formally engaged. The proposed Australian Marketing Organisation 

might be an example of this. 

Action to miti/r'-te the results of interruption 

12. No standing arrangements are known to exist, In practice, in time of difficult 

companies and other organisations have helped each other with loans. Intergovernmental 

ad hoc loans have also been made. 5 



Effect on Procurement Policies 

13« The factors described above in general adversely affect industry confidence, 

discouraging producers from entering, )r expanding in , an overregulated industry, 

and lead consumers to require: 

a) large demonstrated sources of uranium 

b) in-house stockpiles - equivalent to up to three years consumption 

i n some cases. 

14» There are at present no inter-government regulations which di rect ly 

aid uranium production and marketing. US res t r ic t ions on the use of foreign 

material in domestic reactors did, and an export embargo might, aid US 

domestic producers, but such actions set up perturbations in the world market 

which could eventually adversely the domestic market. 

Lon^ term contracts 

15* Most consumers favour long-term purchase contracts instead of spot market 

purchases. This i s because a long-term contract: 

a) helps both supplier and consumer to operate the i r plants 

consistently at high output. 

b) leads to a close personal relationship which can augment contractual 

agreements. 

Some deta i ls of individual markets 

16. Each consuming country will be affected by the factors above in varying degrees 

and will accordingly adopt differing procurement pol ic ies . However certain 

common features, such as degree of dependence on imported energy, enable some 

grouping of countries. 

17« USA* External influences are not part icular ly important as at least 80$ 

of current US commitments are met from domestic sources. The non-US market will 

have an indirect effect through i t s influence on US prices whether or not the US 



•is open as a supply source and/or market. However, interruptions in supply are 

generally short term considerations to US consumers. This, coupled with problems 

of u t i l i t y financing of large stockpiles would encourage stocking levels of 

less than one year. However, the current market s i tuat ion, where the average price 

paid by US consumers i s substant ial ly below the prices requested for new 

contracts , and the continuing excess requirements of enrichment feed commitments, 

have resulted in many u t i l i t i e s building up inventories substant ia l ly larger 

than those required by security of supply considerations. Past practice has shown 

a preference for re la t ive ly short term contracts; however price r i ses over the 

past four years, coupled with producer fears of future shortages, have encouraged 

many consumers to seek longer term contracts . The nature of the bulk of the 

Western US sandstone deposits and of exploration practice usually constrains the 

length of contract by the limited forward projection of mine l i f e . 

18. Canada. The federal requirements for a domestic reserve removed,from the 

point of view of the Canadian consumer ,the r isk associated vath foreign supplies. 

Federal regulations do require u t i l i t i e s to conclude long term forward supply 

contracts however. 

19« Western Europe. Pears of disruption of supply for po l i t i ca l reasons, and 

the l imitat ions on use set by major producing countries,encourage European 

U t i l i t i e s to seek maximum geographical/polit ical diversi ty of supplies. The 

preference i s for long-term bulk-supply contracts, and government/utility involve

ment in uranium exploration is common. Some governments provide financial 

assistance to companies engaged in domestic and foreign uranium exploration. 

National / u t i l i t y stockpiling polices cal l for natural uranium stocks of from 

several months to tv?o years consumption. The EEC has also a policy of seeking 

to identify more internal uranium resources. • 

20. Japan. A country very dependent on a l l fuel imports, Japan adopts an 

extreme ' 'version of the W.European policy. A stockpile equivalent to 3 yearn 

9-



consumption is called for, and government initiatives to offset trade—surpluses 

can involve the purchase of natural or enriched uranium. Utilities are not as 

yet involved in any major way in overseas exploration, but government assistance 

is given to Japanese mining and trading companies. 

21. Others, Countries with only small nuclear power programmes and insufficient 

domestic resources do not have a large enough requirement either to obtain a 

wide diversity of supplies or to get involved in uranium exploration. Such 

consumers will be dependent on one or two sources under long term contracts. 

N 

Summary 

22. All procurement policies seek a secure forward supply of f. ^ for t he i r 

nuclear power s ta t ions . Security of supply frequently outweighs commerical 

consideration''.. 

23. Tn"%e eJbsence of a substantial domestic source, current po l i t i ca l 

uncertaint ies have resulted in each consumer seeking a maximum diversif ication in 

sources of supply between po l i t i ca l and geographical groups. 

24* Because of the i r long-term commitment to uranium, consumers are becoming 

increasingly involved in the exploration for, and mining of, uranium deposits . 

Again po l i t i ca l uncertaint ies resul t in foreign consumers not knowing how far they 

will be able to use any uranium they acquire by these means. 

Department of Energy 
London 

28 March 1978 

e 
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South African CONTRIBUTION 

INTERNATIONAL NUCLEAR FUEL CYCLE EVALUATION 

WORKING GROUP 3 

ASSURANCES OF LONG-TERM SUPPLY OF FUEL, HEAVY WATER, REACTORS 
AND SERVICES AND THEIR RELATED EQUIPMENT AND TECHNOLOGY 

SOUTH AFRICAN PAPER ON SECTION 1 PARAGRAPH 1 OF THE OUTLINE 
OF STUDY - INFCE/WG.3/23 

SUPPLY OF URANIUM 

1. Uranium - a by-product of gold mining 

At the present time, uranium is produced in the Republic 

of South Africa as a by-product of gold mining or in 

conjunction with the recovery of gold and other minerals 

in the re-working of mining wastes. 

Uranium production in the Republic is carried out under 

the authority of permits issued by the Minister of Mines 

acting in terms of the Atomic Energy Act No 90 of 1967, 

as amended. 

2. Approval of uranium supply contracts by the Minister 
of Mines 

Contracts for the supply of uranium are concluded by the 

producers concerned. All such contracts are subject to 

approval by the Minister of Mines and to such conditions 

as may be imposed by him, acting in terms of the Atomic 

Energy Act. 

3. Export authorities also required 

In addition to obtaining approval of supply contracts 

by the Minister of Mines, supplying companies are required 

to obtain export authorities from the Minister of Mines 

covering the export of deliveries made under such contracts 

from time to time. The purpose of this requirement is 



2. 

to ensure that the conditions on which supply contracts 

have been approved by the Minister of Mines are being 

complied with. 

Duration of supply arrangements and 

long-term contracts 

In the past South African producers have been and remain 

willing to entertain long-term contracts involving 

deliveries over periods of up to ten years or more. 

Scope of supply contracts 

Supply contracts provide, conventionally, for such matters 

as 

(a) the quantities and form of the uranium to be 

supplied and agreed delivery years; 

(b) the price; 

(c) specifications of material to be supplied and 

procedures for sampling and analysis; 

(d) payment procedures and sellers remedy for non-payment; 

(e) buyers remedy for non-delivery; 

(f) financing of new production units; 

(g) force majeure; 

(h) arbitration in case of disputes. 

Non-proliferation policy 

Approval of supply contracts by the Minister of Mines is 

conditional on the inclusion in s'uch contracts of -

(a) an undertaking by the buyer that the uranium will 

be used for peaceful purposes only; and 

(b) a provision for the application to the uranium supplied/ 

of International Atomic Energy Agency safeguarcJs or 

other equivalent safeguards acceptable to the Minister. 
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Approval by the Minister is also conditional upon -

(i) disclosure by the buyer of the use to which the 

uranium is to be put, e.g. the name or names and 

the location of the nuclear power plants in which 

the uranium is to be used as fuel; 

(ii) in cases where conversion is to be undertaken, 

disclosure by the buyer of the facility in which 

the uranium is to be converted into uranium hexa-

fluoride; 

(iii) in cases where enrichment is to be undertaken, 

disclosure by the buyer of the facility in which 

the uranium is to be enriched. 

Factors of supply and demand 

Although power generation is as much a business as that of 

other large commercial undertakings, its contribution to and 

its influence on the general economic welfare of a community 

is often proportionately higher than that of the other con

stituent undertakings within that community. Because of the 

need to make full life-time use of the capital commitments 

in power generation, assured long-term supplies of fuel, 

equipment, services and technology are its lifeblood. 

Assurances of supplies of uranium to meet the 1ife-time 

requirements of nuclear power utilities are net dependent 

only on the adequacy of known uranium resources but also on 

the willingness and ability of the mining industry to exploit 

existing reserves and to seek out additional resources when 

needed. Exploitation and exploration, in turn, will only 

take place against reciprocal assurances of long-term demand 

at economically viable prices. 

Supply of heavy water, reactors and services and 
their related equipment and technology 

South Africa has developed its own enrichment process which 
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is now to be applied to commercial production of separative work. 

In years to come South Africa should by in a position to offer 

conversion and enrichment facilities. 

# 
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E x p e r i e n c e of S w i t z e r l a n d r e g a r d i n g s e c u r i t y 

of f u e l s u p p l y and a c c e s s t o fue l c y c l e s e r v i c e s 

1 . I n l r c d u c t i o n 

This study covers the period starting v;ith the commercial opera:.ion 

of the first nuclear power plant (19̂ 9) and extending to the end 

of 1977. It represents an analysis of the situation from the point 

of viev; of the utiliries and the governmental offices dealing with 

nuclear natters. The following steps of the fuel cycle will be 

examined: uranium - enrichment - storage of spent fuel and re

processing. 

The first part will be a description of events or facts arisen. 

during these eight years. In the second part sor.u? comments ?.:*.& 

recommendations for the future will be made. 

2. Description of the situation 

2.1 The supoly of uranium 

The nuclear power plants ncv/ in operation (3 units totaling 

1000 HW) were fed with uranium obtained by long term contracts. 

The supply of this uranium was very reliable. 

The supply of the uranium for the units ncv; under construction/ 

or having signed long term enriching contracts, v/as not so easy. 

It happened during the period of a big price increase, unbalanced 

market and political actions from some governments. Two utilities 

are still under embargo and were forced to provide for emergency 

solutions. 



The utilities cvning the units in operation signed long terra require

ment contracts and are pleased with the flexibility offered and the 

timely supply of the enriched uranium. 

For units being under construction or in an advanced project phase. 

the utilities signed long term fixed commitment contracts. The lac'-: 

of flexibility of these new contracts has put some utilities in 

difficult situations, especially in relation with big delays in the 

issuance of construction permits. 

2.3 The storage of SDent fuel 
- * - i 

The units in operation designed in the sixties have storage pools 

with a modest capacity (11/3 core) . In view of the temporary shortage 

of reprocessing services during the next years, the Sv.-iss utilities 

have decided some years ago to follow three parallel paths: 

- to increase urgently the capacity for spent fuel storage in the 

power plants 

- to be ready to build a central facility for intermediate storage 

of the spent fuel from several power plants 

- to participate to the construction of new reprocessing plants 

and related receiving ponds. 

The extension of storage capacity for plants under construction was 

decided in good time so that no major problems are expected. 

For plants in operation the extension is more complicated, needs 

more time and is limited in size. 

2«4 The reprocessing 

The two utilities owning the power plants in operation have signed 

reprocessing contracts assuring this service until the end of the 
ies 

'70 .In the beginning, the retransfers of spent fuel to the re

processing plants took place without difficulties, but after October 

1976, the formalities to get the export licenses becarr.e much more 

complicated, because the retransfer approval was connected with a 

permission to reprocess. 
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For the period after 1980 the negcciations concerning long tern 

contracts for the units in operation or under construction are in 

an advanced stage. 

3. Comments and recommendations 

The description of the situation in chapter 2 shows clearly that 

the security of fuel supply and access to fuel cycle services 

evolved in a very unsatisfactory manner. The following facts con

tributed mainly to create this situation: 

a) Uranium embargo from big supply countries 

b) National safeguards requirements in addition to those defined 

in a general way for instance in the Treaty of Non-Proii.teration 

(e.g. double labelling) 

c) Uncertainties raised by different non-proliferation policies 

on the issues of final waste disposal 

d) Interference of some governments in pricing matters related to 

private contracts. The generalisation of such actions would dis

courage foreign investments in exploration and prospection, as 

well as long-term contracts. 

These facts result mainly from sudden changes in nuclear policy 

made by political leaders, in contradiction with the spirit cf 

existing treaties and agreements and v/ithout taking account of the 

consequences in contracting States. 

The present situation is characterized by a lack of confidence 

which is very prejudicial for the harmonious development of the 

nuclear energy for peaceful purposes. The consequences of this 

situation are two fold: 

1. In governmental offices dealing with this matter and in the 

utilities, the planning of operations is seriously disturbed 

and the work load is increased significantly. 
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2. In the nuclear debate all those actions have a negative i 

on the public acceptance of the peaceful use of nuclear e 

In conclusion, as Sv/itzerland, as many other countries, has 

significant alternatives for the future production of electr 

it is of utmost urgency to develop on a non discriminatory 

clear, universal and sound conditions to restore the credibi 

of the peaceful application of the nuclear energy, regarding 

the aspects of non-proliferation and security of supply. 
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RAW MATERIALS SUPPLIES 

This paper does not attempt to be comprehensive, 

but is presented for discussion and as a basis of study. Its 

purpose is to describe in general terms the institutional 

arrangements presently governing world trade in uranium for 

electricty generation and identify, particularly from the 

point of view of a raw materials supplier, those factors 

relevant to future study. For ease of presentation the 

discussion will be limited to provision of material for 

fuelling typical LWR systems. 

Contracting arrangements 

Present procurement arrangements generally involve a 

complex set of interrelated contracting arrangements embracing 

the procurement of natural uranium, conversion, enrichment and 

fuel fabrication. 

The contractual arrangements necessary to give effect 

to these steps involve independent, but interlocking, legal 

contracts: 

(1) for the purchase of natural uranium by or 

on behalf of an electric power authority from 

a uranium mining or selling organisation; 

(2) for the conversion of that uranium between 

an electric power authority and a conversion 

operator; 

(3) for the enrichment of the converted uranium 

between an electric power authority and an 

enrichment authority; and 



2. 

(A) for the f a b r i c a t i o n of the enr iched uraniuri 

between the e l e c t r i c pover a u t h o r i t y and a 

fuel f a b r i c a t i o n o r g a n i s a t i o n . 

The e l e c t r i c pov:er a u t h o r i t y , v:ho i s the end u s e r , 

i s u s u a l l y the c o n t r a c t u a l pa r ty cor~rrvra to a l l o t the 

abovemer.tiored cor-Yiercial ar rangements . Tyoical!-'- e l e c t r i c 

power a u t h o r i t i e s h ive very cons ide rab le •-' ill.•.- .-.d t ra inee ' 

s t a f f exper ienced in b r ing ing t o g e t h e r t V r o cor >lrx arrangements 

wi th the u l t i m a t e ob j ec t i ve of ob ta in ing -"a b l e a t e d fuel for 

¥ use in r eac to r ' s . The scope and conditio!--:- oi: the va r ious cc .mere 

c o n t r a c t s in each s ton of the orocurement: p rocess d i f f e r very 

w i d e l y ' • . , . 

as supply, demand and -•»ricir%
ft cond i t i ons v ^ r v . Various 

f a c i l i t i e s for b c r r r - i -, ?^o- purchasing; and o'th--1.- a r r ange- :nu? 

I' a re a v a i l a b l e to eI•':c \.:. '. a -.-rvr-r au tho r i t i e s - w i th in the b r o - / 

• i n s t i t u t i o n a l acivu'- • ••••-ts ahovor-'entioned to deal ?rith trie 

fluctuation?? vhich i;: -.-i.tably occur in t h l a ccrvt^-r: r^rccurc1 —~.'z. 

c h a i n . Fluocvaticnrj i•;••«.".: and do occur L:o!:h in x r iacd to su: Iv 

and demand of na ture 1 ura r . i in , convers ion "nd env 'ebnent c.-a-'ci.tv 

k and the a v a i l a b i l i t y of fuel f a b r i c a t i o n : e.-'vice-.. Given 

the -•:::•• " r a l l y corcr :}rcial r e f i n e of the v - >c;.ir' rrvv t market 

t!'•:•-•*-̂  -r:.uct1.i.'!t"ion:-: hav-e been r e f l e c t e d la v l o ; e a t o r i ce 

uover-.-ents p a r t i c u l a r l y a t the rav m a t e r i a l s end o c the mar ' ;et . 

l-'ovc.'.•;':.nts in vo r ld p r i c e s of n a t u r a l ur.v-v.un ' v r r the j .as t tvo 

••'.'crdes vera .'.nr. T:V-rIsad in thr rp>or t of ;he '"an--;•;? 

I-:nvix'f>i"!T:er:tal Inoi ' i ry '\s Collo'.a;: 



3. 

"During the 1950's, when many uranium mines 

were being developed in the U.S.A. and other countries, 

the average price was approximately US$11 per pound 

of U-,0o in yellowcake. With the slow increases in demand 

recorded in the 1*960' s, prices fell to much lower 

levels. In this period, the principal buyer was the 

U.S. Atomic Energy Commission, which purchased uranium 

for its stockpile. Production of uranium generally 

exceeded demand, putting downward pressure on prices and 

resulting in large build-ups in stocks. The price fell 

to below US$5 per pound of U70g in 1972. 

Demand for uranium did not increase significantly 

until the advent of substantially higher oil prices late in 

1973. As surplus inventories were disposed of and existing 

production capacities more fully utilised, prices began to 

increase sharply. The average price of U,0o in yellov/cake 

for early delivery increased to about 'TS$15 per pound in 

new contracts made at the end of 197^, to about US$35 per 

pound in nev/ contracts made at the end of 1975, arid to 

US$40 per pound in nev/ contracts made in the first half of 

1976. Prices paid under previously existing contracts for 

deliveries in these periods v/ere, however, much lower, 

averaging less than US$11 per pound of U*0o in yellov/cake. 

Recent price increases partly reflected general inflationary 

conditions, but stemmed mainly from the desire of utilities 

to cover their more ir^ediaie requirements ,u a tir.iv \:rcr 

the r•<'; la of uranium production couM not be quickly in:-..'''..'.:>•-. 

http://tir.iv


Lctv.t-tcrn procure-r̂ rnt 

Because of the very substantial invastreor:c riscesr.;>ry 

for the installation of LVIi systems aud the overriding riecccwi.i.-y 

for electricity authorities to plan and supply electrical 

energy to consurr.ers on a long-term basis, secure long-term 

contractual arrangements have baccme more typical of the 

industry today, Thlr> seems destined to remain so particul, ::ly 

as the "energy crisis" of recent years has crystallised the 

concern of Many countries to secure stable- long-ncrus &'":"czz 

of energy for their consumers. At the rrrw materirIs end OA. the 

market, mining industries have also become incrsaKingly aware 

of the need to secure more long-term contractual outlets, at 

fair and reasonable prices, for theix production es a means of 

minimising risks involved in investments in new ral-.wr-x and es a 

basic for investment financing. This is characteristicc f. 

raw materials procurement and was discussed in th^ Report- of 

the Hanger Uranium Environmental inquiry as foiiovrs: 

"Both uranium raining companies and electricity generating 

authorities are likely to prefer long-tern; rather than short" tp.r-ji 

contracts to cover a substantial proportion of their -uranium 

transactions. In the case of mining companies, thr; vji'ltira;. of 

long-term contracts rcc1u.ees rrany of the risks ast^claired vk. h the 

establishment and operation of mining and milling operation:;, 

Also mining companies may be able to obtain substantial ariva. re 

payconts on contracts or borrow against thi: incoraa expected froo. 

contracted sales. Electricity authorities are likely to favour 

making firm forward arrangements for a large proportion ci I".. -;..Lr 

anticipated uranium rec/airc-uK'nts, so as to avoid th;» 

http://rcc1u.ee
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situation*where attempts to obtain substantial quantities 

at short notice cause significant pressure on prices. 

At first sight it appears, therefore, that almost 

all sales of uranium could be made under long-term contracts, 

enabling future uranium output to be tied firmly to the 

requirements of nuclear power programs. However, there are 

several factors working against this outcome. 

i 
i „ 

!• Firstly, difficulty could be expected in trying to 

ireach agreements on prices to be paid for uranium under these 

jcontracts. Cost changes arising from general inflationary 

conditions and from changes in exchange rates .cannot be 

forecajL, 'c accurately, and the possible advent of new uranium 

producers and the effects of change in mining and mailing 

techniques are further complicating factors. Also electricity 

authorities would not generally be in a position to make firm 

forward commitments for all their long-term uranium requirements, 

principally because of- the possibility of changes in demand for 

electricity. In the long term, , neither the uranium requirements 

in a given time period nor the rate of growth of requirements 

can be predicted with precision. Generating station construction 

programs are generally flexible enough to enable construction 

to be postponed when forecasts of electricity requirements 

are revised downwards. Although stations intended to begin 

producing electricity in six to ten years are now either 

under construction or in the planning stage, the demand for 

uranium in this period may t.t.i.11 be reduced by ;:< fitpojjnr.vnt s. 
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Lov/ci"1 levels of economic activity have: boon ras aonsibi- far 

many construction programs being postponed in recent yorrs, in 

the short term, that is. less than sir. years, fluctuations in 

demand v:ill be minimal because nuclear pouei* stations ores in 

operation are used preferentially for- base load electricity 

generation, so that their uranium requirements are less likely 

to vary widely. 

Revisions in nuclear and other pov/er programs are 

likely to continue. As a consequence, electricity authorities 

v/ill need to retain a considerable degree of flexibility in 

rranging their uranium supplies. 

In order to provide for changes in uranium roeeirene;r 

from those: covered in long-terra contracts it is desirable, f-ro"; 

the viewpoints of both uravmnn produce's and consumers, for a 

market mechanism to be available by vinch supplies of urea jura a:-

be obtained by electricity authorities at relatively shoe'; 

notice, ,.- Ilov/ever, the existence of such a rnaxhet nereis tart 

large fluctuations are likely to occur in prices for these 

transactions, as iaoy have in the pssf. These fl uctusf isas 

make "market" prices- at a point of ties; unsuitable as the basis 

for fixing prices for deliveries under long-torn contracts. Ho-

long-fere. trends In isir>c!; peaces m:p,r play an insert-an; 

role in providing a basis far agrocaana on price.:; pale uesar ;.- •. 

contrac La.. 
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provision helps protect supplying firms from erosion of 

their "real" profits. However, there can be difficulty in agreeing 

on methods of making price adjustments, particularly when rates of 

inflation vary between supplying and purchasing countries and the 

effects of such changes are not offset by variations in the rate 

of exchange between the two currencies concerned. 

"One suggested method of dealing with these problems is 

jto base contract prices on a "cost-plus" formula, so that prices 

.paid would be adjusted to take account of actual increases in 

\uranium mining and milling costs in the supplying countries. This 

procedure has the advantage of allowing prices to be fixed in 

'r al terms, as far as the producer is concerned. However, 
t 

general adoption of a "cost-plus" system would result in lower 

prices being paid for uranium frcm high grade deposits than for 

the output of lower grade deposits, or greater price increases bei.r/.: 

given for those enterprises with higher rates of cost escalation. 

It is unlikely that such a situation v/ould be generally acceptable 

to companies or countries with higher grade ores or lower 

inflation rates, since they normally expect to receive the same 

price as other suppliers of an identical commodity. Consequently 

there seems little prospect of v/idespread agreement to adopt a 

"cost-plus" system. 

In the absence of some kind of intervention in tho 

market, variations in demand for uranium seem likely to conlir.uc 

to be accompanied by strong fluctuations in prices for irr/.-icrlin'-c -: ;": 

near-term deliveries and continuing' difficulties in agree:'-.; on 

price:; for supplier, undyr long-term contracts." 
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Conversion contracting is typically of a shorter 

duration than raw material procurement. Negotiation of terms 

and conditions are generally more predictable with the main 

variable being the availability of conversion capacity at the 

various plants. In a period of rapid increase in demand by 

electric power authorities conversion capacity could come under 

strain and prices will fluctuate accordingly. To a lesser extent 

the same considerations apply to fuel fabrication services. 

Enrichment contracting is subject to very special 

considerations deriving from the fact that the bulk of enrichment 

services are presently available through the United States under 

conditions of contract which impose delivery and payment conditions 

which must be reflected in turn in the contracting requirements 

for other front end fuel requirements. The realities of enrichTient 

contracting and the capability for change in those conditions both 

in the short and long term inevitably must affect the perceptions 

and procurement strategies of electric power authorities, including 

stockpiling strategies, which in turn will have an effect on raw 

material availability. The potential for unpredictable changes 

in policies and conditions pertaining to these aspects of Jie 

fuel cycle and their affect on demand are major concerns in 

market risk assessments by raw materials produce,s. 

In view of these highly sophisticated and d' rerse 

considerations, which affect the totality of the procurement 

arrangements for the front end of the fuel cycle, and the 

availability of commercial information and intelligence to the 

major operators in the front end of the fuel cycle (namely, 

mining companies, conversion operators, enrichment organisations 

and fuel fabrication), it is to be expected that commercial 

strategies and bargaining behaviours will vary from time to tirr.£ 

and some fluctuations in demand, supply and price will be 

inevitable. 
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The inevitability of such fluctuations does not, of 

course, mean that they are unmanageable nor indeed incapable of 

solution by ordinary commercial processes between buyer and 

seller without additional governmental intervention. In this 

latter context it must, of course, be recognised that Governments 

do concern themselves both directly and indirectly in matters 

affecting the existing regime. Governments also have legitimate 

non-proliferation concerns which are manifest in regulatory 

activities concerning procurement and conditions of contracting. 

Equally Governments have legitimate concerns with the securing of 

stable iong term sources of energy and with the terms and conditions 

including pricing governing the basis on which their natural 

resources are made available. 

Uranium is subject to levels of government controls not 

xperienced by other minerals, which may impinge upon demand and 

supply. The determination of a greater degree of predictability 

of factors affecting demand and supply would appear to be in the 

interests of both consumers and producers, both to assure the 

adequate availability of required supplies and the orderly 

development of the uranium market. 

Additional disruptions to the world uranium market have 

arisen as a result of political considerations in various 

countries. Of particular concern to producers in this regard are 

decisions regarding nuclear installations, restrictions on access 

to markets and the extra-territorial application of anti-trust 

laws. There is a need to take into account the impact of such 

policies on producer countries, if secure, long-term source? of 

supply of uranium are to be encouraged. Furthermore, the long 

lead times associated with with installation of additional uranium 

production capacity and new nuclear power reactors underscore the. 
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essentiality of close cooperation between producers and consumers 

of uranium in order to achieve a reasonable degree ol market 

stability. 

The objective of moderating potentially destabilising 

fluctuations in demar.d and supply for uranium would appear to 

extend beyond the tier of commercial considerations into that of 

the adherence to strict nuclear safeguards and controls. Supply 

disruptions or large changes in short-term demand could in turn 

seriously endanger international cooperation on non-proliferation 

and safeguards objectives. 

Lines of future study 

It would appear that future study should be directed 

t) the following specific areas: 

(1) Identification of those (commercial) aspects of 

the front end of the fuel cycle where existing 

contractual arrangements fail to serve the common 

interests of supplier and consumer. 

(2) Considerations of any new or supplementary 

commercial arrangements acceptable to suppliers and 

consumers which would remedy any inadequacies in 

the present system as identified in (1), and 

(3) The nature and scope of additional Governmental 

intervention which might be necessary to supplement 

new or additional commercial arrangements. 
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Introductory note; the objective of the paper 

The present paper is submitted to the INFCE Working 

Group 3 for discussion at its second session (Vienna, 24-28 

April 1978), with particular emphasis on long-term supply of 

uranium as raw material. The objective of the paper is, to 

identify, on the basis of the current practice of long-term 

uranium supply in Japan as described in ANNEX, (i) the major 

characteristics of the current state of uranium resources 

development and (ii) some of the important problems in the 

long-term uranium supply as viewed mainly from the standpoint 

of consumer countries, and to suggest (iii) desirable features 

of long-term uranium supply in the light of the mutual interests 

of both consumer and supplier countries, giving special con

sideration to non-proliferation requirements. It is not intended 

in the present paper to identify possible additional or alter

native measures and guarantees that would provide increased 

stability and assurance to future uranium supply and demand 

relations, as they are expected to be addressed at the later 

sessions of Working Group 3 on the basis of the results of 

the forthcoming second session of the Group as well as those 

of other relevant INFCE Working Groups. 
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1. Major characteristics of current uranium resources 
development 

(1) Unlike other energy and mineral resources, uranium 

is limited, in its use, to nuclear power generation. Moreover, 

uranium requires a long lead time for its development from 

the initial stage of exploration of deposits to the final 

stage of power generation. Therefore sudden or big changes 

in development programme or policy on either side of supplier 

or consumer countries are bound to affect the other side 

seriouslyJ hence a high degree of mutual dependence between 

supplier and consumer countries. 

(2) Until recently, big companies of non-ferrous 

metals and relatively small uranium-mining companies have been 

engaged in exploration, exploitation and production of 

uranium resources. In recent years, however, multi-national 

corporations and integrated energy supply enterprises including 

major oil and coal companies are beginning to deal in uranium 

resources, thus complicating the world's uranium market 

situation. In certain cases, governments or local governments 

are seen involved in the management of uranium development 

activities. A still more recent trend is the participation 

of consumers, such as electric companies, in the business 

of uranium resource exploration and exploitation. 

(3) At present, most of uranium commerce of the world 

is carried on between developed countries, since both 
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consumers and suppliers of uranium are mostly developed 

countries. However, in the future, it is anticipated that 

an increasingly large number of developing countries will 

begin to join the market as both producers and consumers. 

(4) Because of its special character as nuclear material, 

uranium has been subject to control and regulation aimed at 

the prevention of further nuclear proliferation; therefore 

uranium as a commodity, has a limited marketability in inter

national trade, as compared with other raw materials. It 

follows that even between those countries which subscribe to 

the principle of free trade, uranium commerce is strictly 

controlled by agreements between the governments concerned 

and its free transaction is permitted only under such bilateral 

or multilateral agreements. 

(5) As regards the price aspects, because of the long 

lead time required on the sides of both suppliers and consumers 

as noted in paragraph (1) above, a considerable period of 

time will be needed for adjusting or eliminating any discrep

ancies that arise between supply and demand, and therefore the 

price of uranium will lack flexibility during such period of 

time. 

2. Problems in long-term supply of uranium as viewed 
from the standpoint of consumer countries 

While the development of uranium resources should be 

conducted in such a way as to ensure that the long-term 
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interests of both supplier and consumer countries are 

effectively guaranteed, the following problems appear to 

require special consideration in the immediate future, from 

the standpoint of consumer countries: 

(1) It appears that a number of exporting countries of 

raw materials are inclined to adopt an up-grading policy as 

the general pattern of their industrial policies and this 

tendency is the case with uranium export. Indeed, some of the 

uranium producing countries are believed to be contemplating 

to export their uranium not in ore, but in the form of UF 6, 

and possibly in the future, in the form of enriched uranium, 

with the co-operation of other interested countries. 

(2) It is feared that the price of uranium concentrate 

will stay at a high level, as the governments of producing 

countries adopt, from time to time, the export policy to control 

selling prices or the exportable supply policy to give high 

priority to domestic needs. 

(3) For the purpose of protecting domestic industries, 

the governments of producing countries tend to adopt restrictive 

policies for foreign investments on uranium exploration and 

development. 

(4) Regulatory measures by exporting countries on the 

international transfer of uranium are expected to be further 

strengthened for non-proliferation purposes. 

3. 
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3. Desirable features of long-term supply of uranium resources 

Although nuclear power generation in Japan has already 

reached a considerable scale, it will have to be further 

expanded in order to meet the nation* s ever-increasing energy 

requirements. Thus Japan, endowed with virtually no indigenous 

energy resources, has been importing a large quantity of 

uranium under the long-term private contracts with the mining 

and other companies of producing countries, while at the same 

time actively participating in or undertaking overseas uranium 

exploration and exploitation projects as shown in ANNEX. What 

follows are the fundamental views of Japan, based on its own 

experience in the past, on how the long-term supply assurances 

of uranium resources should be characterized in the future in 

order to encourage peaceful uses of atomic energy while 

minimizing the risks of nuclear proliferation. 

(1) Interdependence between consumer and supplier countries 

The use of uranium, as noted at the outset of the present 

paper, is limited only to nuclear power generation. It is 

essential to assure the stable supply of low cost uranium 

resources in order that nuclear energy may continue to be 

sufficiently competitive with other alternative energy sources. 

The development of uranium resources to meet the needs of the 

nuclear power programmes of consumer countries could also 

contribute to the industrial and economic development of supplier 

countries. Thus nuclear power development in consumer countries 

and uranium 
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and uranium development in supplier countries are closely 

related, and both consumer and supplier countries are to get 

benefits mutually in the process of continuous long-term 

expansion of nuclear energy development activities. If only 

one side, be it a consumer or a supplier, seeks benefits in an 

arbitrary way, the long-term development of nuclear energy 

will be jeopardized, and eventually both sides will be denied 

mutual benefits. This relationship of interdependency between 

the two sides ought to be clearly recognized as a basic feature 

in the assurances of long-term uranium supply. As a world's 

major consumer of uranium, Japan, for one, is fully conscious 

of its own responsibility in this regard and will continue to 

do its utmost in living up to that responsibility, while 

expecting that supplier countries will do the same. 

(2) Avoidance of abrupt changes in policies 

Another point which must be borne in mind by both consumer 

and supplier countries in their mutual efforts to stabilize 

nuclear commerce is that abrupt changes in export or import 

policies on either side can seriously hinder the long-term 

development programmes of the other side. Every effort must 

therefore be made to avoid such changes in the interest of 

stable nuclear commerce among nations. 

(3) Up-grading policy for uranium raw materials 

As in the case of other primary products, 

supplier countries are usually eager to up-grade their 

uranium 
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uranium raw materials before being exported, to increase 

the commercial value of such materials. It is strongly hoped, 

however, that their up-grading policy, particularly in the form 

of enrichment, will not cause serious inconvenience to the 

consumer countries' programme of obtaining natural uranium or 

enriched uranium required in connection with the establishment 

of their own nuclear fuel cycle. It is also hoped that the 

uranium thus enriched by supplier countries will be made 

available at such price and in such quantity as may be considered 

as compatible with the long-term supply and demand situation in 

the international market. 

(4) Foreign investment po l i cy 

As noted earlier, long-term and large capital investment 

is needed for uranium development from exploration to final 

production. Capital demand will grow even more in the future, 

in view of the progress in nuclear power development programmes 

on one hand the the increasing difficulty to discover uranium 

deposits as shown in the declining rate of discovery in recent 

years, on the other. More flexible foreign investment policy 

will become necessary to meet the requirement for larger 

capital investment. 

(5) Export control policies 

In order to enable consumer and supplier countries to 

get benefits alike, the international transfer of uranium 

resources should be subject only to generally established 

practices 
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practices of free trade. No price control should be imposed 

by the governments of exporting countries. Moreover, while 

supplier countries may well wish to set aside a reasonable 

amount of uranium resources for their domestic needs, they 

should at the same time pay enough attentxon to the legitimate 

need of consumer countries for long-term uranium supply. 

(6) Control for non-proliferation purposes 

It is expected that more and more stringent control and 

regulation will be imposed internationally for non-proliferation 

purposes. While certain control and regulation are deemed 

necessary not only for such purposes but also for the purpose of 

maintaining orderly nuclear commerce, excessively stringent 

and meticulous controls and regulations can seriously interfere 

with the sound development of the peaceful uses of atomic energy 

in consumer countries. The nature, extent and the method of 

implementation of the controls and regulations imposed on 

consumer countries by supplier countries should be decided 

only on the basis of consensus among all the countries concerned 

and, more importantly, as part of an international regime yet 

to be established in appropriate multi-national fora, taking 

into account the twin requirements - the promotion of peaceful 

uses of atomic energy and the prevention of further nuclear 

proliferation. The Government of Japan, for one, is ready to 

participate in joint efforts towards such a goal. 



ANNEX 

Current practice of uranium supply in Japan 

Uranium resources for nuclear power generation in Japan, 

other than those for research reactors, are imported almost 

entirely by private electric companies according to the 

following patterns: 

(1) under long-term commercial contracts, 

(2) under short-term commercial contracts, 

(3) through overseas uranium exploration/exploitation 
projects. 

In Japan, most uranium has been imported under the first 

pattern of supply. 

Needless to mention, these three alternative patterns 

are mutually complementary, each of them having its own merits 

and demerits. Characteristics of each of the patterns are 

briefly described below, in the light of the recent experience 

of Japan. 

1. Long-term commercial contracts 

Japanese electric companies started concluding long-term 

uranium supply contracts with local mining companies of 

supplier countries around 1967-68. Most of the existing 

contracts were concluded during the following 5 - 6 years. 

Thus the Japanese experience in long-term supply contracts 

runs over ten years. 

The terms and conditions which are usually contained in 

such contracts are as follows; 

(a) 
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(a) Duration of contract; 10 years (on average) 

(b) Total quantity of concentrates and annual 

delivery schedule: They are fixed by negotiation. 

(c) Price: There are several price-setting systems 

adopted under such contracts, but in any 

event, there is no fixed price system. 

The recent trend is to adopt a kind of 

rolling price system, according to which 

price is determined by negotiation between 

contracting parties taking into account 

world market prices plus escalation. The 

prices thus fixed are usually subject to 

review and revision once in every one to 

two years as agreed between the consumers 

and suppliers. 

(d) Payment: Advance payment is requested recently 

by suppliers. 

(e) Force majeure: It is usually provided in such 

contracts that both contracting parties 

should be exempted from obligations under 

contract in certain cases, such as 

calamity, war, strike, etc., as well as 

governmental actions. 

(f) Governmental approval; Annual delivery is subject 

to governmental approval on either side 

of supplier or consumer countries. 

(g) 



(g) Penalty or termination charge; This is applicable 

in such cases as cancellation by consumers. 

2 . Short- term commercial c o n t r a c t s 

Short-term (spot purchase) contracts are, naturally, more 

suitable for meeting immediate needs than long-term contracts 

as they can be concluded relatively easily and speedily. 

However the prices under such short-term contracts tend to be 

higher, and the quantity of the uranium which is available 

for spot purchase is usually limited and uncertain. Actually, 

therefore, there are very few cases of spot purchase contracts 

in Japan. 

In general, a spot purchase contract is considered as a 

complementary measure for uranium supply when additional or 

replenished fuel is needed for some reasons. 

3. Overseas uranium exploration/development projects 

Intensive efforts have recently been made by not only 

the Japanese government, but also private enterprises to 

promote overseas uranium exploration and exploitation projects 

in various parts of the world. Among the most successful projects 

is the one in Niger, in which a substantial amount of capital 

has been invested in recent years. 

While relying heavily on uranium imported under long-term 

contracts, Japan plans to enlarge its participation in overseas 

exploration/ 
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exploration/development projects since this pattern of supply 

will best contribute not only to the expansion of the world's 

uranium supply capability and the minimization of financial 

risks on the part of private enterprises, but also to the 

promotion of economic and technical assistance to developing 

countries which alone cannot develop their indigenous uranium 

resources. 

It is envisaged that as much as one third of the 

future uranium requirement for Japan's nuclear power programme 

will be met under this pattern of supply. 



CO-CHAIHMEN/WG.3/31 

18 April 1978 

" Raw Materials " 

(Submission by Republic of Korea to INFCE WG.3) 

During the past two decades, remarkable development has 

been achieved in harnessing nuclear fission energy to 

suffice energy need in a manner of safety and economy. 

Having been cheered by this energy innovation, each country 

has been under such an illusion that nuclear energy could or 

would be able to be limitless energy source with fairly low 

energy cost. However we have come up with bleak situation 

with recognizing the marginal reserves of uranium and 

increasing nuclear power demand according to ever-growing 

world population and better standard of living. 

Since the energy crisis of 1973» which has driven world 

economy to drastic inflation, we have been very anxious to 

obtain enough and reliable source of energy in any kind. 

Being stimulated by this, world uranium business has got out 

of its long hibernation. 

Thus world nuclear power industries has experienced severe 

price hike of uranium and lack of its sufficient supply. 

Subsequently it became critical issue to acquire enough uranium 

for successful operation of nuclear power plants. Nuclear 

fuel as one of major energy sources involves specifically 

inherent problems which have to be resolved, that is| 

1. Like fossil fuel, uneven distribution of uranium 
resources around glo()e. 

8. Possible hazard of nuclear weapon proliferation 

3. Safe management of nuclear waste 

In this session, we wish, to comment our views for long term 
supply assurances and non-proliferation of nuclear weapon in 

connection with additional measures including international 

mechanism to be taken especially for the supply of uranium 

raw material as a reliable sources of the world energy. 



Firsti For NPT Safeguard. 

Every country shall be positively consistent with the spirit 

of non proliferation and be cooperative to the control organi

zation for the purpose of non proliferation of nuclear weapon. 

International cooperation in this field is well addressed in 

the Article of National System in NPT Safeguard Agreement* 

Effective national system should be established not only for 

ensuring non proliferation but f o r keeping confidentiality of 

each country's non-nuclear industries. 

It is desirable to develop me«suring devices of good precision 

to be applied in measuring systems to be used in the material 

balance area of nuclear plant facilities through international 

Project of under the auspieces of IAEA since great effort 

and Expenditures deems to be necessary for such work in the 

event that individual R&D is performed separately. 

Second i For R&D of Nuclear technology and its transfer 

It is un-likely that new source of energy other than nuclear 

energy would be economically and technically viable enough 

to be an alternative of nuclear energy. 

Development of complex nuclear industries by the developing 

countries raises many difficulties for both economic and 

technical reasons* 

Research and development in the field of peaoeful applications 

of nuclear energy.particularly in technologically advanced 

countries, should not be delayed or curtailed, but rather 

9hould be accelerated and expanded, and furthermore, the rele

vant outcome of such activities should btf transferred 

efficiently and appropriately to those countries in consistent 

with non proliferation. 



Third; For Export policy of Uranium 

World uranium resources differs from one country to another. 

Some develped or developing countries who has no substantial 

uranium reserves are very much concerned about sufficient 

supply of uranium which would be essential to their energy 

demand. With respect of this situation, we express our 

views that countries rich in natural uranium resources should 

contribute themselves for continuous supply of their uranium 

to importing countries without suspending unreasonably or 

cut-off, only because of their commercial or political reasons 

unilaterally or proposing more string-ent safeguards unreason*-

ably. We would recall the Article k of NPT implementing the 

cooperation in exchange of nuclear material among the parties. 

Fourthi For long term Commercial Contract 

In order to ensure the reliable and long term supply of uranium 

to needed countries and thereby the preclude unexpected energy 

shortage due to unreasonable out-off. 

It would be highly desirable that both countries, exporting 

or importing country, should be positively involved with keen 

concerns in uranium' transaction to be mF.de between supplier 

and buyer giving an authoritative guarantee. 

This will serve to ceaseless proceedings of nuclear power 

generation in receiving countries. Desiring that uranium 

supply contract must be implemented on non-discriminatory 

conditions to whole importing countries in consistent with 

non-proliferation of nuclear weapons, we as an importing coun

try would like to propose to develop a standardized uranium 

supply contract from between suppliers and buyers to prevent 

undesirable problems to be faced in future during implementat

ion of the contract* 

http://mF.de


Fiftht For International Inventory Management 

Recognizing that there still exist some possibility to get 

into undesirable situation in spite of all means to supplement 

for delay, suspension and cut-off of uranium supply mentioned 

previously and also, being sure that it is the best way to 

maintain proper inventory of uranium under international 

organization to override the difficulties,, we are proposing 

that international inventory management system be organized 

and operated under cooperation of all countries concerned 

with uranium. 

Such a provision shall be in full force at the control of 

international organization like IAEA. 

All uranium producing- countries may participate in that 

organization through depositing In kind and consuming countries 

through investing money in propertion to their capacities of 

nuclear power. 

It will have a function of providing the consuming countries 

with reserved uranium- by- d-irect- sale or lease after reviewing 

the reason for urgent need, and producing countries with 

developing fund required for further exploration and produc

tion of uranium. 

In addition to this, it may arrange the international cooper

ation upon request of relevant country by partaking in analysis 

of world resources and requirement of uranium. 

By doing this, receiving countries shall be protected from | 

the risk of possible insufficiency urgently happen in the 

futhre and supplier countries will be financed therefrom for 

promoting their uranium production. 

It is no doubt that participating countries shall be in 

conformity with the spirit of NPT anywhere and anytime, so as 

not to develop, transfer of acquire the nuclear explosives 

we express our ongoing participation in order to accomplish 

the objectives of INFCE. 
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Ovitf/XL POSITIO:: PAPERS FOR CHAPTERS II AND III OF TIE REPORT 

•̂ AV: !̂ n-r;PTJ" 5 - NO'Ili BY TÎ E UNITED Kl"'?DOM 

CHAPTER II 

fl'-vr.'rriĉl requ i r e reg n t s an•' rivnilabilij^' of uranium 

1 No statement is jsfc available from Group 1 as to the probable future total 

uranium requirements of participants ir. the evaluation, nor of possible uranium 

availability. Leaving aside? quantities, however, the factors which beur on 

needs in relation to uranium supplier; seem to be as follows. 

Fcic i ors s f feeting requirements 

2 The" fissionable isotope in fuel in not completely consumed during the time 

it is in 0. reactor. The unused isotope can therefore be recovered if the 

irradiated fuel is reprocessed. Reprocessing is, however, expensive. At 

current uranium prices, or those likely to be ruling in the medium term- it, 

would not bo economic to rf-process eolely for the purpose of recovering lira'jiw, 

although urnnium from this source could represent about 10 to 1:"/.' of 

a. user country's requirements over any given period, Recovered Plutonium 

recycled in thermal reactors could represent a further 10$ of nuclear fuel 

rc-qu:!rcir>t:rts. 

5 .Similarly, '••h. effective value to a country of ;••• given quantity of uroniur, 

(for i'sv cthe? th;n in natural-•jrs.-iium fuelled reactors depends on the v'.;;;ort.:'c> 

of the fissile element that ic taken out of the material during the enrichment 

process. Reducing the tails os:;ay achieves this. The proportion of fissile 

Material that it is possible to extract depends partly on technical cor.-i dirttir-

but also on the relationship between the cost of uranium ore and the cost of 

separative work. Ir' the longer term, a country might be able to meet n further 

10;-' of its urani.U"! requirements r, y increasing the degree of extraction. 

'f The recycling of plutonium in fast reactors offers the possibility of v..;ry 

greatly improving the utilisation of uranium#by a factor which could porsi :>ly 

be as high as 50 &? 60 compared with usage in thermal reactors. 

5 All the "sources" referred to :;bove have the advantage from the poi;;t of 

view of a user country of providing material which is more directly under its 

control than material coming from a uranium deposit in another country. Trie 

first two are of marginal importance, for access to external uranium depoyils 

remains the predominant factor in supply. The third, however ~ plusto/iî Vi 

recycling in fast reactors - offers potentially a very substantial shift to 

supplies more nearly under the control of the user. 



'\-o-'.-:.on B 

Ccrtractual r.r~ ."-• ff-ments 

6 liters h;iv:; traditionally obtained (supplies predominantly by moans of long 

term, bulk .supply contracts placed with uranium producers. Such fc-upplies may be 

snppU--r;ent̂ d h" spot purchase of modest quantities for in̂ ec-inte or short ter:*! 

delivery. Such sales are often made from producers' stocks of ore concentrate. 

Long term contracts commonly provide for forward deliveries of large quantities 

from proven reserves over a period of 5 to about 10 years. Quantities and 

dates of future deliverier. are specifically scheduled. 

7 An objective of suppliers, end indeed a central interest of both suppliers 

and consumers, is to achieve a reasonably stable market which will allow the 

orderly development of their mineral (uranium) resoiurces. There ie some 

expectation that contracting over a 10 year period will provide this, though 

there are some views that such a period v,'ill not be long enough. For the same 

reason of stability, contracts sc--»k to ensure thac the ji-ice paid for uranium 

during the contract period will continue to be fair to both sides; there are 

provisions for price escalation to cover incr̂ -arffd labour ani -̂ ther costs of 

production. Customers may also be asked to contri'ate immediately to the cost 

of development by making advance payments, end the scope for changing delivery 

requirements unilaterally by either side is limited. Contracts recognise th.? 

possibility of outside intervention by governments and similar agencies, and 

invariably contain force majure provisions covering their* more traditional 

eventualities. 

8 Increasing emphasis is, however, being placed on participation by consumers 

in search for, imd development of, uranium rcjovrces. This partly because 

of the difficulties of organising and financing thee activities entirely by 

mining company or governmental efforts, but also because participation is 

regarded by each side as giving greater stability to supply - by the wining 

organisations, because the user Is prepared to share the financial and technical 

risks inherent in exploration an-.! mining, and by the user, because he regards hie 

investment and direct participation from the outse1: as giving him a secure 

accees to future supplies. A ui:ar may be able to participate on term?; 

entitling him, for example, to a percentage of the nines output proportional 

to his equity take. From the producer's point of view, however, equity 

participation by the buyer does not necessarily have en advantage over other 

financial arrangements, unless thr- participation carries en obligation on the 

investor to take a fixed proportion (possibly high) of the producer,'-; r.'. .re of 

the product. 

i 
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9 There seem in practice to have been few cases in which supplies contracted 

for have not been forthcoming as the result of a voluntary default by tho 

supplier. 

1~ The mutuality of the interests of producers and consumers is further 

illustrated by the fact that both diversify in the political and geographical 

as well as the commercial sense to protect themsleves against the conseouerces 

of technical, commercial and political risks. It seems generally regarded as 

prudent by consumers, if their requirement is large enough, to split supplies 

both between different suppliers and different countries. Failure of one eourco 

v.ould then only have limited effect. Suppliers act similarly. 

11 Consumers commonly hold stocks, to guard against technical and political 

disturbance to supplies, though there seems to be no generally accepted view of 

what is a prudent level. 

12 There are no widespread formal arrangements between fellow suppliers or 

fellow consumers to assist each other in short term difficulties. Ad hoc 

arrangements to this end appear, however, to have been made at times. 

Governmental and intergovernmental arrangements 

13 Uranium supplies have probably been the subject of more government 

intervention than the supply of any other commodity. This intervention has r\ol, 

however, been syeci ficislly directed so far to any great extent to providing 

consumers with stable and assured supplies of the material. It has, rather, tar.'::1 

place predominantly on the producer side and sprung from two considerations: 

fir-'rt, that uranium is a valuable material resource, from which the 'owning* 

country ought to secure a proper return; second, that the material is of 

military significance and ought in consequence to be strictly controlled. 

1*f Government interest in the first consideration has been enhanced by past 

instability in the uranium market. Thus, in the earlier days th*. market was 

characterised by a boom,followed by a sharp recession during the mid and late 

19'̂ 0's due to a rapid decline in ir.ilitary requirements. Civil requirements 

built up fairly slowly at this time, thus tending to create a buyers market, 

with contracts made at relatively low delivery prices. This period was 

followed by n situation in-which the price of oil rose steeply and uranium 

demand rocs sharply, with the market perhaps turning for a short time to a 

sellers market. Contracted prices rose steeply,vthere was considerable 

dissatisfaction on the part of some suppliers with the terms of previously \r--.t 

contracts. Some suppliers, encouraged by governments, sought to t-,ke m'v.nt'-.fij'e 

of the new price trend. On the government side, "encouragement" was in son-? case-

taken to the point of suggesting that there would be embargoes on deliveries 

if price terms were not adjusted. 

7 
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15 On the producer government side, the recent outcome has been to seek 

arr'mrew-'-ts which will provide their producers with depend .le outlets for their 

material, at prices which will continue to be satisfactory as time passes. There 

has i,e<:r. intervention (or the announcement of intention to intervene) on pric*.' 

te'rrr.s .-isid, as mentioned above, pressure for the revision of existing contract;" 

where price terms have been regarded as unsatisfactory- There- has also been 

intervention on the choice and distribution of cutlet. In parallel there has 

also been intervention by means of restricting the levels of foreign equity 

investment in the development of domestic uranium resources, as well as 

restriction on exports. 

16 Intervention of this sort has for its prime motive the protection of the 

national interest through the promotion of dependable and economic cutlets. . 

Nevertheless, there is in fact a mutual interest between both suppliers and 

consumers in the existence of a stable background of demand and price for 

uranium. To the extent that material planning of this kind pays due regard to 

consumer interests (as it must do if it is to be successful in the long term) it 

can help to produce security of supply for consumers. 

17 There have been intergovernmental supply agreements only in the sens? 

that general agreements on nuclear co-operation have indicated willingness to 

rjrc'/''de: or supply raw li-sterial among other nuclear items- There has not bee-

among participants in the study caces of direct sales and purchased of ura.:iu;i 

between governments for use in civil nuclear programmes. Nor has there been 

government'agreements underwriting commercial supply contracts and guarantee:'r-.-' 

that contractual deliveries will either be duly taken or duly made at the timos 

and on the terms provided for. It is not clear that in general, agreements of 

this sort would be realistic, except insofar as they were intended to provide 

security against government embargoes on delivery, unless governments concerned 

actually carried stocks or had other resources from which deliveries could be 

made if necessary; or were ready to take up supplies if for some reason the 

consumer himself could or would not do so. 

18 Intergovernmental agreements seem in practice to have concentrated on 

non-proliferation ispues. Supplier governments are only willing to allow 

deliveries, of materials under contracts subject to arrangements to prevent the 

risk of diversion to non-peaceful uses. Originally, the requirement vss to 

accept the safeguards wA verification procedure of the I/KA. Requirements 

have, however, been elaborated and nô j include such items as provision fcr the 

physical protection of material, and restrictions on the extent to which 

material 1.1 r<y be handled without the consent of the supplier - eg restrictions 

on transfer to third countries, or on its reprocessing after irradiation in a 

4 



reactor. Such developments in requirements of this sort have to some extent 

been n;He internationally on a basis of agreement. Rut supplying countries 

have also sought to impose them retrospectively on existing supply contracts 

under threat of embargoes on continued delivery. 

Chapter III 

Analysis of the present situation 

1 It seems generally recognised among participants that market stability is 

in the interest.'; of both consumer and supplier. The former cannot satisfactorily 

develop-his nuclear programme without it, nor can the latter be confident of 

getting the full financial advantage from his resource. Assurances of supplies 

have to have as their counterpart an assurance that the demand will be there if 

capacity is provided by producers. The required stability could almost 

certainly be achieved through an open free market, and the contractual system, 

without government intervention. But some such intervention seems inevitable", 

but it needs to be carried out on a consistent basis and in particular -should 

not include restrictive provisions. 

?. The contractual system is basically well adapted to producing secure supplier;. 

The basic intention of contracts, freely negotiated between consumer and supplier, 

is that obligations shall be performed. The legal systems of their respective 

countries are ivftilabl:*. and p*v» ^-signed, to reinforce '..\-,is intontio:; and to 

provide a machinery for the enforcement of obligations if they are not met, 

whether by the way of compensation for default or by way of specific performance. 

3 Once H contract has been made, then leaving aside political intervention 

the main risks of disruption of its performance are events which stop produeH.cn 

at ite source or prevent the physical movement of material which is available for 

delivery. These risks include natural disasters, technical failures or strikes 

at the mine, or in the tr&nsport system, all of which are generally covered by 

force majeur£provleionn. It is also possible that the supplier might seek to 

relieve himself unilaterally of the supply obligation if the contractual terms 

became too onerous, either because increasing costs had not been properly 

provided for or because the contract price had moved excessively out of line 

with current world prices. 

*f All the events mentioned above, except attempts to end the supply contract 

altogether, are likely to produce supply interruptions of a temporary-nature 

only; it is likely that the contracted supplies would be made up eventually 

over the full period of the contract or a modest extension thereof. The 

temporary difficulty for the consumer may be overcome by the suppliers own 

ability to cover lost supplies - from his own stocks or from production 
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.-•:_-»T-::,.--r"-. for oxnr v!.. Moreover, incident's of this sort ore part of tho .:•; 

h«."'-'i:''If, of supv.ly. Consumers ctm, and do, make precautionary arrangements of 

their ov;>: - by hoi -linf: stocks, and ar> mentioned earlier, by diversifying thoii 

source? oi' supply uo ns to avoid excessive dependence on a single supplier. 

Lo&nt% b̂ t'..ee:\ cone-.UKrs or from ather sources are also possibly. 

5 It- practice, eo:-:;:eveial contracts have worker* reasonably well. There r.r—:> 

to have been no cases among participants in which a consumer has been caused 

serious supply difficulty by the failure of a supplier to carry out his 

contractual obligations for any of the reasons mentioned above. 

6 Certain American utilities who had contracted for supplies with an 

intermedipry (a constructor of nuclear power stations) who had not in his .turn • .-id* 

sufficient reciprocal arrangements with a producer had problems when the price 

rose steeply against the intermediary. This.however, seems to have been a fivciil 

situation and not to detract fron the proposition that commercial arrangements 

are inherently well able to provide a secure base for supplies. It underline.-;, 

however, the need to ensure that contracts are properly framed and supported. 

7 Where interruptions in supply have been threatened, or have occurred, it 

seems mainly to have been from government action. One cause has been the wish 

of supplier govergments to revise prices in previously let contracts. This 

is onr? aspect of a wish to obtain what they consider a satisfactory return f r; •:: 

their if.-'ferial resources. ri'his interest is likely to cor-tinue. Tts signific -nc 

is that, although lon.y term contracts could provide a basis on which physical 

supplies can be; securely arranged, and orderly production and development 

achieved, they cannot be confidently regarded as a means by which long-̂ er'T 

prices can be assured. 

8 Another causa of political interruption has been related to the non-

proliferation, 

-policies of a supplier country. A wish to increase the restraints on non~-

peaceful uses may lend not only to stronger restrictions in'new supply 

contracts, but to embargoes on supplies under existing contracts pending 

acceptance by the consumer of further restrictions on those also. Consider.''"'' o 

problems can arise for consumers where attempts are made to impose such charge;.-

unilaterally and retrospectively. 

9 Change in material resource policies, (including policies on taxation and 

royalties) is another possible cai.se of political interruption. Changer, in i>\? 

permitted octant of foreign ownership, or oT rate of development, are 

particularly liable to cause perturbations in supply if consumer particiy'.-tic"'". 

in the development of uranium deposits become more widespread. The imposition 

of restrictions on the form of exported material, rfRr.ignad to encourage the <'.'•»fo

ment of •)<••.;! domestic industry - for example,. & requirement to export material 

only in an upgraded, form, such as uraniur.i hexy-fluoridc - is effectively a 

political interruption of supply. 

I 
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10 Political influences on supplies also include environmental opposition 

to mining developments, or to activities of any kind associated with nuclear 

pover. Swc^. sctiviti^s can interrupt supply arrar.gerr.entc or, indeed, prevent 

„..r;)>i.-?trier;l,. ->.?r1 heirig made in the first place* At the extreme, of political 

influence there if? the risk of internal upheavel or even war. 

11 Interruptions for political causes are more serious than commercial 

and technical interruptions. They are likely to be total in effect, and 

likely to riff act -nore users at a ti:te than any accident or other occurrence. 

Their duration may well be longer, and there will usually be no certainty that 

the full contractual delivery will be made in the end. Fears of possible 

political intervention can, moreover, operate to discourage the use of a 

potential source of supply. So also, of course, can threats by a political 

opposition to repudiate contracts which a government currently in power may make. 

1? Some of these risks seem capable of being provided .-.gainst by suitable 

bilateral agreements between suppliers and user countries, or by guarantees 

given by a .supplier government to a commercial buyer. here a guarantee of no 

retroactive legislation would be an important requirement. Sales through, or 

under the authoiity of, ft government organisation in the supplying country ni.rht 

also have th° indirect effect of strengthening the expectation that supplies 'will 

he r"?de in due- course as arranged. The effectiveness of any such guarantee.?, 

or fiii.'-r.-i.-gove>T'.-ie-it sales WOU1-J in 'cb.v las;, resort depend c. th.p contirr.w; 

political goodwill of the parties. In practice, no guarantee:-of this kind seem 

to have been given to or by any of the countries participating in the group's 

studies, except a case where a government, having prevented the carrying-out of 

a commercial contract met some delivery obligations from its own stockpile. 

1J> Thus, iu broad terms, suitably framed long term contracts or similar 

arrangements (whether directly for snles, or for supplies through participation 

in prospecting and developing activities) are capable of providing the security 

of r.upplies which users require, while at the same time producing the market 

stability which producers need. They seem in general to have operated 

successfully in recent experience- The main risk to supply security seem to h?.v«-

come from political interruptions, resultj/ig from considerations of material 

resource policies, or non-proliferation objectives. Other possible bases 

for politico, interruptions exist. 1't has not so far been the practice to 

attempt to red',!Cj these risks by means of bilateral or multilateral, agreements 

between supplying and using countries. 
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