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CO-CHAJRHEN/WC.3/24 
Kcrting grot? 3 5 April 1978 

Berne, 2fit.h March 1979 

Experience of. Switzerland regarding security 

of fuel supply and access to fuel cycle services 

1. Introduction 

This study covers the period starting with the commercial operation 

of the first nuclear power plant (1969) and extending to the tr.& 

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

of view of the utilities 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 sone conocents and 

.recorarienoetions for the future will be made. ' • • • 

2. Description of the situation , r •* .' r>, 

2.1 The supply of uranium. 

The nuclear power plants now in operation (3 units, totaling ..'.' 

1000 KW) were fed v/ith uranium obtained by long term contracts. 

The cupply of this uranium was very reliable. 

The supply of the uraniuip for the units now under construction, 

or having signed long terra enriching contracts, was not so easy. 

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

market and political actions from sone governments. Two utilities 

are still under embargo and vera forced to provide for emergency . 

solutions. 
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2.2 Enri ch.no nt 

The utilities owning the units in operation signed long term 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 terra fixed commitment contracts. The lack 

of flexibility of these new contracts has put some utilities ±h 

difficult situations, especially in relation with big delays In the 

issuance of construction permits. 

2.3 The storage of spent fuel 

The units in operation designed.in the sixties have, storage pools . 

with a modest capacity (1V3 core). In view of the temporary shortage 

of reprocessing services during the next years, the Swiss 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 

•70 e*. .In the beginning, the re transfers of spent fuel to the re- , • 

processing plants .took place without difficulties, but after October 

1976, the formalities to get the export licenses became much mere 

complicated, because the retransfer approval was connected with a 

permission to reprocess. 

http://ch.no
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For the period after 1SS0 the .negociations concerning long tern 

contracts for the units in operation or under construction are i-i 

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-Proliferation 

(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 prospect ion, as 

well as long-term contracts. 

These facts result mainly from sudden changes in nuclear "poliZj 

made by political leaders, in contradiction with the spirit of 

existing treaties and agreements and without 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 inbreased significantly. 
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2. In the nuclear debate all those actions have a negative ir.fluer.c-: 

on the public acceptance of the peaceful use cf nuclear energy. 

.In conclusion* as Switzerland* as many other countries, has no 

significant alternatives for the future production of electricity* 

it is of utmost urgency to develop on a non discriminatory basis 

clear* universal and sound conditions to restore -the credibility . 

of the peaceful application of the nuclear energy* regarding both 

the aspects of non-proliferation and security of supply. 

>«._ 

* 

http://ir.fluer.c-
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POST IRRADIATION FUEL SERVICES: 
SPENT FUEL STORAGE, REPROCESSING, PLUTONIUM AND WASTE DISPOSAL 

The present situation 

Paper prepared for INFCE Working Group 3 by Sweden 

1. Introduction 

The outline of this study is to describe the present position 

according to INFCE/WG3/23, Section 1, Paragraph I; 

Section 2, Paragraph I (a); and Section 2, Paragraph I (b) con

cerning Spent Fuel Storage, Reprocessing and Waste Disposal. 

Section 1 

"Incentives for long-term commercial contracts between 

suppliers and consumers, including factors affecting mar

ket stability, e g supply, demand and prices, and guaran

tees of assured supply in the context of national import, 

export and non-proliferation policies. 

1. Evaluation of the adequacy of existing bilateral supply 

arrangements and long-term bilateral contracts in relation 

to the need to make nuclear energy widely available in the 

interest of national needs, consistent with non-prolifera

tion. The evaluation will cover related guarantees for assu

ring supply and demand in the context of national import, 

export and non-proliferation policies, It will also cover 

short-term and long-term supply situations and will include 

commercial and governmental measures relating to -

(a) the duration of supply arrangements and long-term 

contracts; 

-1-
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(b) the scope of contracts and related agreements 

pertaining to fuel, heavy water, reactors, and 

services and their related equipment and techno

logy; and 

(c) factors affecting supply and demand." 

Section 2 

"Multinational or International Mechanisms Guaranteeing 

Timely Deliveries in Case of Delays or Cut Off of 

Supplies » 

1. Consideration or existing and possible multinatio

nal and international mechanisms to provide for the 

timely supply of fuel, heavy water, reactors, and ser

vices and their related equipment and technology in 

the interest of national needs, consistent with non-

proliferation. This /will take into account national 

export, import and non-proliferation policies and/ will 

include: 

(a) ascertaining the nature and scope of existing mul

tinational/international mechanisms relating to the 

timely supply of fuel, heavy water, reactors and 

services and their related equipment and technolo

gy? 

(b) evaluation of the effectiveness of existing mecha

nisms ." 

A detailed review of the present and future supply and 

demand of Spent Fuel Storage, Reprocessing and Waste Dis

posal will be made by WG4, WG6 and WG7. This report will 

only give some broad lines on supply and demand and instead 

concentrate on bilateral supply arrangements and long term 

bilateral contracts which are the main points for WG3. 

This revision 2 includes some of the remarks made at the 

WG3 meeting in July, Other remarks are added in an annex. 

However, it cannot be considered to be a definite paper 



3 

until results from WG4, WG6 and WG7 have been included. 

This report could certainly be improved by more information 

from other countries, especially from the State Trade Countries. 

II. Incentives for Spent Fuel Storage, Reprocessing and 

Waste Disposal 

The incentive for Spent Fuel Storage is: 

- to reduce activity before reprocessing or before condi

tioning for terminal storage of the spent fuel as waste; 

- for a utility there may be an additional incentive for 

Spent Fuel Storage apart from the reactor pond. If these 

ponds become filled up the reactor might have to be closed. 

This means that additional storage for spent fuel will 

be important for continuous power supply. Such storage 

could be either storage ponds at a reprocessing site or 

separate storage facilities for spent fuel. 

The incentives for Reprocessing are: 

that nuclear fuel can be recycled, e g in light water 

reactors or breeder reactors and thereby increase the 

energy produced from natural uranium or thorium; 

that long-lived elements, such as plutonium and uranium, 

are separated from the high active waste which then in turn 

can be conditioned in a form suitable for a safe terminal 

storage of the waste. After the separation of plutonium and 

uranium, the wastes contain less long-lived elements than 

Spent Spent Fuel. This is an advantage for safe terminal 

storage; 

that the volume of highly active wastes is reduced - on the 

other hand a large volume of other wastes is generated. 
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The incentive for Haste Disposal is: 

- to minimize impact of fission products and long-lived 

transuranium elements in the environment. This incentive 

is the same for Waste from reprocessing and for Spent Fuel 

regarded as waste; 

- to manage Spent Fuel. 

III. Broad lines on present Supply and Demand 

Spent Fuel can be managed in two ways, namely: 

- stored short or medium term followed by reprocessing with 

uranium and plutonium reutilized and the waste disposed; 

- stored medium or long term followed by disposal; in this 

case the spent fuel is regarded as waste. 

A quantum of Spent Fuel is produced from operating react s. 

This Spent Fuel creates a short term demand for Spent Fuel 

Storage, which could be followed by either Reprocessing or 

prolonged Spenc Fuel Storage. 

A number of factors affects whether or not the owner of the 

Spent Fuel has a demand for Reprocessing or prolonged Spent Fuel 

Storage, e.g.: 

- availability, relative economic costs, fuel supply, environ

mental aspects and security considerations of the different 

alternatives. 

The owner may have a breeder or advanced reactor program 

requiring some separated plutonium for Research and Development. 

However the nearterm demand for plutonium is relatively low 

and not a driving factor in the demand for reprocessing. 

Ill A. SuBglY.and^emand^for^Sgen^Fuel^Storage 

Spent Fuel Storage is here defined as all retrievable storage 

for short term, medium term and long term. 
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There are technical, legal and political differences between 

short and medium term storage on the one hand and long term 

storage on the other hand. Especially there is a greater 

accessibility of plutonium at long term storage. 

Technology for Long Term Storage of Spent Fuel has at present 

only been demonstrated to a limited extent. 

The available supply of Spent Fuel Storage today is mainly 

to be found in the reactor ponds where storage might be some

what increased by dense packing of spent fuel. 

In addition there are storage ponds at the reprocessing plants. 

A reprocessing contract often includes Spent Fuel Storage 

before Reprocessing. If new reprocessing plant were built, 

pools could be built to receive spent fuel for storage some 

years before the actual start-up of the reprocessing plant. 

The demand for Spent Fuel Storage is at present relatively 

small but will be important already in the beginning of 

the 1980's. 

To fulfill this demand for Spent Fuel Storage, several countries, 

e g Canada, Federal Republic of Germany, USA, Sweden, and Italy 

are planning to build separate storage facilities for spent fuel. 

Ill B. Suggly_and_pemand_for_Regrgcessing 

III B 1. £§EE2£§§§i22_£2E_§§§lC.22i§<3_5§§££2£§ 

Gas-cooled reactors have been developed especially in Great 

Britain and France. These countries have also exported a few 

gas-cooled reactors. 

Reprocessing of Spent Gas-Cooled Fuel is performed at Wind-

scale in Great Britain and at Marcoule and La Hague in France. 

Supply and demand are reasonably well in balance. 
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III B 2. Rfprocessing_for_light_water_reactors 

Reprocessing of Spent Fuel from light water reactors is tech

nically more difficult because the oxide fuel has a higher 

burn-up and is more difficult- to dissolve completely. 

Technology to reprocess light water fuel has been demonstrated 

on a limited basis at seven reprocessing plants: Eurochemic in 

Belgium, La Hague in France, Nuclear Fuel Services in the USA, 

Tarapur in India, WAK in the Federal Republic of Germany, at 

Windscale in the United Kingdom and in Tokai Mura in Japan. Two 

pilot plants in Italy are currently engaged in reprocessing of 

oxide fuel. In no case has sustained commercial scale reprocessing 

of LWR fuel been demonstrated. Large scale operational experience 

with light water fuel in large reprocessing facilities started 

recently at La Hague. The other plants mentioned also have 

operational experience with reprocessing. 

The demand for reprocessing of light water reactor fuel in Europe 

and Japan is much greater than the existing facilities in opera

tion can supply. 

However, this situation may become balanced when the planned 

new facilities UP3A at La Hague, THORP 1 at Windscale, Gorleben 

in the Federal Republic of Germany and the second reprocessing 

plant in Japan will come into operation during the period 

1984-1990. Italy has started conceptual design of a commercial 

plant. 

Brazil will build a pilot reprocessing plant to be operational in 

the late 80's under supply arrangement with the Federal Republic 

of Germany. Pakistan is planning to build a reprocessing plant 

for oxide fuel under supply arrangements with France. 

In the United States of America the present policy is to defer 

commercial reprocessing. There is no current US supply of com-
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mercial reprocessing services. As a consequence the Government 

is arranging additional spent fuel storage. 

Ill B 3. 5§£rocessing_for_other_tyj3es_of_reactors 

Great Britain and France are reprocessing spent fuel from breeder 

reactor. 

In the USA there are three governmental reprocessing plants 

(Savannah River, Hanford and Idaho Falls). They reprocess spent 

fuel for military purposes. They also reprocess spent fuel from 

research reactors, a high temperature reactor (Fort S:t Vrain) 

and a breeder reactor (EBR II). 

III C. §upply_and_Demand_for_Waste_pisposal 

At present there is no supply of Waste Disposal for highly active 

waste or spent fuel regarded as waste. The highly active waste 

is stored intermediately at reprocessing plants, usually in 

liquid form or as highly active glass (in Marcoule). 

The demand for Waste Disposal will grow rapidly during the 

1980's and the 1990's. Research and Development on sites for 

Waste Disposal are now rapidly progressing in several countries. 

These planned sites are usually planned separately for each 

country, mainly for political reasons. We also have to study 

the possibility to store the solid wastes of many countries 

in some few well located repositories. 

IV. Existing bilateral supply arrangements 

IV A. §gent_Fuel_Stgrage 

To our knowledge, the USSR is the only country to have offered 

a supply arrangement with utilities in other countries to store 

spent fuel. This form of contract arrangement for Spent Fuel 

Storage and ultimately Waste Disposal has been developped, e g 

with Imatran Voima in Finland. Arrangements of a similar typo 

exists also for USSR-supplied utilities in East Europan countries. 

In the case of Imatran Voima the fuel contract is valid for 
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pressurized water reactors developped in the USSR. When new fuel 

bundles are supplied from the USSR, spent fuel bundles are then 

taken back to the USSR after a period of cooling in the reactor 

pond. 

This type of arrangement seems to have several advantages from a 

non-proliferation point of view. There is no need for the cus

tomer country to secure enrichment or reprocessing services, and 

as the USSR is a Nuclear Weapon State, the risks for horizontal 

nuclear weapons proliferation will .be minimized. 

The Department of Energy in the US has recently announced that 

"The US would be prepared to store limited foreign spent fuel 

when this action would contribute to meeting non-proliferation 

goals. It is expected that foreign spent fuel will be a small 

part of the total fuel stored in the US." 

To our knowledge, the details of this plan have not been speci

fied, and thera have not yet been any contracts signed for sto

rage of foreign spent fuel in the US. 

Long Term Spent Fuel Storage is not readily assured at the 

present time because of restrictions of some degree on perma

nent storage of Spent Fuel as implied by the restrictions on 

storage of material containing weapons usable material. 

IV B. Reprocessing 

IV B 1. Earlier_supgly>_arrangements_and_contracts 

The state-owned nuclear fuel companies in Great Britain and 

France - BNFL and COGEMA - and Eurochemic in Belgium have 

concluded commercial contracts with utilities in Western Europe 

and Japan for reprocessing of spent fuel from light water reac

tors. These contracts mainly cover spent fuel to be taken out 

of the reactors during the 1970's. 

i 
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The supply of reprocessing services under these contracts is 

at present delayed due to the following two factors: 

- Delays in reprocessing at existing facilities at Windscale 

and La Hague. The main reason for delays is that reproces

sing of gas-graphite fuel has priority due to risk of 

corrosion of this type of fuel when stored in storage 

ponds. Another reason is that reprocessing of light 

water fuel is more difficult than expected from experience 

with reprocessing of gas-graphite fuel; 

- delays in transport of spent fuel from some (non-CEC) 

West European utilities to storage pools at Windscale and 

La Hague. The reason for these delays is the present US 

policy not to allow transports of US supplied fuel except 

on a case by case basis where there is a demonstrated need, 

i e when the reactor pond is filled up. According to 

bilateral agreements with many countries the USA as a 

supplier of enrichment services have a possibility for 

veto on transport of spent fuel which is or has become 

US origin. 

IV B 2. Conseguences_of_limited_supglY_of_Sp^nt_F 

The most serious consequence at present for utilities of scarce 

supply both of Spent Fuel Storage and Reprocessing is that reactor 

pools will be filled up with spent fuel, which means that reactors 

may have to be shut down if adequate spent fuel storage cannot 

be provided or spent fuel cannot be transported to reprocessing 

plants where storage is not or will not be available on a timely 

basis. If spent fuel is stored in large amounts and during long 

periods at many sites in many countries, this could have a poten

tially negative effect from a non-proliferation point of view. 

In this situation it could become less difficult to divert 

some fuel bundles. From an activity point of view it will be 
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easier with longer storage time to perform a simple non-commer

cial reprocessing to separate plutonium. From a non-proliferation 

point of view this is an increased proliferation risk. 

These proliferation risks on the one hand should be compared 

with the proliferation risks of reprocessing and storage of 

plutonium and of processing and shipment prior to use in power-

producing reactors, and on the other hand with secured storage 

alternatives, including regional or international storage 

arrangements. 

IV B 3. 5§cent_supgly_arran2ements 

The French state-owned nuclear fuel company, COGEMA, has decided 

to build a new reprocessing plant at La Hague, called UP3A, inclu

ding storage pools for spent fuel. This plant will supply re

processing services on long term contracts to utilities in seve

ral West European countries and Japan. The supply arrangements 

for this new plant are of significant interest for INFCE WG3 

and will be described in detail. 

Utilities from Japan, Federal Republic of Germany, Sweden, Austria, 

Switzerland, Belgium and the Netherlands have signed commercial 

contracts for reprocessing in UP3A. 

GOGEMA will build UP3A at La Hague with technology developped 

in France specifically for reprocessing of light water reactor 

fuel. COGEMA will own and operate the reprocessing plant and 

the storage pools. 

It is an advantage that COGEMA will operate the plant. This means 

that there will be no proliferation of this technology. Other 

institutional concepts under discussion in other working groups 

may also prevent proliferation. 

Financing of the plant will be made by the customers by loans 

i 
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and prepayments agreed in commercial negotiations. This means 

that UP3A will be more a project of international collabora

tion than just a fuel service supply commercial contract. 

COGEMA and the customers will cooperate jointly whereas the 

UP3A technology will remain French. 

The supply arrangements will be for spent- fuel taken out during 

the 1980's, e g of 10 years duration. This is the type of long 

term contract which is important to the utilities. COGEMA will 

start to build storage pools for sp"~nt fuel which means that 

even if there should be a delay in reprocessing, spent fuel could" 

be transported away from the reactor site. Reprocessing will 

start in 1984/85. 

The following three conditions to be met by governments in the 

customer countries are said to be required by the French govern

ment: 

- that safeguards equivalent to the nuclear suppliers group's 

guidelines will be applied including retransfer and physical 

protection requirements; 

- that the customer country will not oppose to receive 

back the wastes put in a suitable form allowing their 

transport and storage; 

- that the use of plutonium will be decided by future govern

ment-to-government negotiations. 

The conditions for safeguards, physical protection and plutonium 

management are of course important for non-proliferation. 

The condition that wastes should be returned means that every 

country has to make its own arrangements for terminal storage of 

waste in a safe form before transport and placing in a repository. 

i 
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The questions of storage and use of plutonium from the repro

cessing are important for non-proliferation. If international 

agreement could be reached regarding the management of this 

plutonium, it will be very important for all countries involved. 

As plutonium from UP3A will not be produced until 1984/85 there 

is time to consider different options. COGEMA has offered pro

longed storage of plutonium at La Hague if agreed arrangements 

for its use have not been decided before 1984/85. It is projected 

that for some time the supply of separated plutonium will exceed _ 

demand. 

The best ways to avoid plutonium being available for other than 

energy purposes are to store it in spent fuel in a completely safe 

or irretrievable way or to burn it in a breeder reactor or a 

light water reactor. Assuming these reprocessing services, the 

question then would become the comparative proliferation risks 

between plutonium in a spent fuel storage or in irretrievable 

storage, and reprocessing and the use of new fuel in the reactor. 

Customer utilities will own the plutonium separated from their 

fuel. Utilities have different options for the use of plutonium. 

Obviously government-to-government negotiations would limit these 

options or specify certain mechanisms. 

The theoretical options of plutonium use for a utility are: 

Domestic use: 

- as fuel in a light water reactor; 

- as fuel in a breeder reactor; 

- stock piling plutonium. 

Foreign use: 

- as fuel in a light water reactor; 

- as fuel in a breeder reactor; 

- stock piling plutonium. 
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If plutonium is used as a fuel for domestic light water or 

breeder reactor, there exist mechanisms to reduce proliferation 

risks. Such mechanisms are for instance to mix plutonium oxide 

and uranium oxide at the reprocessing plant. Even more important 

could be the building of a plant for manufacture of mixed oxide 

fuel (plutonium + uranium oxide) at the reprocessing site. In 

such a case, an equible sharing of the benefits must be insured 

to the customers. 

This would reduce the need for transports and reduce the risks 

for nuclear weapons proliferation. If this solution is proposed, 

it is very important that the utilities should have guarantees 

for a fair commercial value from this plutonium, corresponding 

to the cost to buy other nuclear fuel. This solution would 

however be difficult for customer countries with a breeder 

program. 

If plutonium is stock piled until future decision on its use, 

there is a need for strong physical protection of the stock. 

If plutonium is sold for use as fuel there would be an obvious 

advantage if it was was purchased by the reprocessing State when 

this is a Nuclear Weapon State. 

If however plutonium is sold to a Non Nuclear Weapon State, this 

is similar to the above mentioned options to use plutonium in 

domestic light water reactors or breeder reactors, with additional 

requirements for safeguards and physical security during inter

national transport. 

In Great Britain, BNFL is planning a new reprocessing plant, 

THORP 1, at Windscale. This plant is intended to reprocess 

British as well as foreign fuel. The broad lines of contract 

will probably be the same as for COGEMA. 

i 
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In the Federal Republic of Germany, DWK is planning a reprocessing 

plant at Gorleben. This plant is not intended for reprocessing 

of spent fuel from other countries. 

International cooperation in reprocessing has been discussed 

intensly in the terms of joint ventures. One venture of that kind, 

Eurochemic, has demonstrated reprocessing of light water reactor 

fuel. 

The IAEA has recently made a study "Regional Nuclear Fuel Cycle 

Centres" which has examined the economic, safety, safeguards' 

and security aspects of a multinational nuclear fuel cycle 

approach. This study has however not yet resulted in a project. 

IV C. Waste_Disposal 

At present there are no bilateral supply arrangements made sepa

rately for Waste Disposal of highly active waste or other wastes 

from reprocessing. In some earlier Reprocessing contracts however. 

Waste Disposal was included in the Reprocessing service. The USSR 

has offered Waste Disposal as part of a contract where new fuel 

replaces spent fuel, see part IV A. 

The US policy at present is to regard spent fuel as waste and 

to arrange terminal storage of spent fuel if this policy does not 

change in the future. 

V. Policies of some countries and some bilateral arrangements 

The reliability of supply of reprocessing services can be in

fluenced by national policies for non-proliferation and bilateral 

agreements. Examples of such policies are given here. 

V A. The_United_States 

The President of l.he USA has decided to defer indefinitely commer

cial reprocessing in the US. This means that for the time the 
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only reprocessing for civil purposes is in connection with 

research and demonstration (high temperature and breeder reactors). 

The policy in practice regarding spent fuel of US origin in 

other countries has been to seek to defer transfers for repro

cessing while exploring alternative methods of handling spent 

fuel and to consider approval of transfers for reprocessing on 

a case by case basis, reserving approval for situations where 

a "clear need" has been demonstrated, e g when the reactor storage 

ponds are filled and continued efficient use of the reactor 

would otherwise be impaired. In addition, under the Nuclear -

Non-Proliferation Act, enacted into law in the US on March 10, 

1978, the US may not approve requests for reprocessing, retrans-

fers for reprocessing or retransfer of more than 500 g of sepa

rated plutonium resulting from such reprocessing in any facility 

which had not processed power reactor fuel assemblies by March 

10, 1978 (i e new facilities), unless the US determines this 

will not result in a significant increase of the risk of proli

feration, which existed on the date such request was made. For 

such requests involving reprocessing at facilities now engaged 

in processing power reactor fuel assemblies, the US is to 

attempt to ensure that no such increase in the risk of prolife

ration will occur. 

In this regard, it should be noted that the Act explicitly states 

that it is not intended to prohibit, permanently or unconditional

ly, the reprocessing of spent fuel owned by a foreign nation 

which has besn supplied by the United States or to prejudice the 

objective consideration of the results of INFCE. 

The Act also establishes criteria, effective immediately, which 

must be met before an export license may be issued for nuc3~ar 

supply. Of key relevance to the back-end of the fuel cycle are 

the mquirements that: 

i 
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The US have a consent right over the retransfer of US 

exports of material, facilities and any sensitive nuclear 

technology and of any special nuclear material produced 

thrpugh the use of such material. Such consent- .nay only be 

given by the US if the retransfer is to a nation that 

accepts all of the export criteria of the US with respect 
x) 

to the item(s) to be retransferred. 

The US have consent right over the reprocessing of US supp- • 

lied material or special nuclear material produced through 

the use, or alteration in form or content of any irradiated -
x) fuel elements containing such material. 

US export conditions apply to nuclear material or facilities 

produced through the use of any exported sensitive nuclear 

technology. 

The Act further would make continued US exports after March 10, 

1980, conditional upon the application of IAEA Safeguards to all 

peaceful nuclear activities in non-nuclear weapons recipient States, 

The Act requires the United States to initiate a program to seek 

to renegotiate its existing bilateral nuclear cooperation agree

ments, and stipulates certain provisions that must be contained 

in any renegotiated or new US agreement. Relevant to the back-

end of the fuel cycle, in addition to the consent rights speci

fied above, are the requirements that: 

The US must have a consent right with respect to the retrans

fer and reprocessing of spent fuel irradiated in US reactors. 

The US must have consent rights to facilities for storage 

of weapons useable material. 

All the requirements for new agreements must apply to any 

nuclear material or facility produced through the use of 

any exported sensitive nuclear technology. 

x) 

Exports to EUROATOM and through the IAEA are now exempted from 

these conditions until March 10, 1980, (with possible one-year 
r»xt-r>n«; -f o n q ) . 
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The new US Act prohibits US nuclear cooperation with any State 

that enters into an agreement for transferring reprocessing 

equipment, material or technology to the national control of 

a non-nuclear weapons State, except in connection with INFCE 

or a subsequent international arrangement to which the US sub

scribed. 

Two other relevant aspects of the Act are: 

Exports of material for enrichment will have to be pursuant 

to new agreements that are concluded. These agreements' will 

have to include a US consent right over enrichment. Such 

exports can currently continue outside of existing agreements 

if the US Government approves pursuant to new US procedures. 

No major critical component of an enrichment, reprocessing 

or heavy water facility may be exported under a US nuclear 

agreement unless this is specifically provided for. 

Finally, the Act establishes a series of negotiating initiatives 

which the US Government must undertake. These include: 

An international nuclear fuel authority, including possibly 

making provisions for facilities for delivery of nuclear 

fuel services. 

Strengthening the IAEA Safeguards System. 

Seeking agreement or all nations to strict nuclear export 

policies, including enrichment, reprocessing and stock piling 

of weapons useable material only in facilities under effec

tive international auspices and control. 

V B. Canada 

Canada has developped the CANDU heavy water reactor. No decision 

has been taken if this spent fuel should be reprocessed or not. 

If Canada develops thorium fuel for this type of reactor, re-



18 

processing must be applied. 

Canada is an important supplier of uranium and has recently re

negotiated bilateral agreements with customer countries, for 

example European Community, Japan, Sweden and the USA. In these 

agreements, Canada requires far reaching Canadian controls, such 

as prior consent for high enrichment, reprocessing, storage 

and retransfer. 

V C. USSR 

The policy or the USSR when it has supplied nuclear fuel to a 

utility in another country is to take the spent fuel back. 

The policy when the USSR has supplied enrichment services is.to 

follow the IAEA safeguards. 

V D. Francex_the_Federal_Republic_of_GennanY 

France and the Federal Republic of Germany have decided not to 

export reprocessing technology. 

V E. Japan 

In Japan the reprocessing plant at Tokai-Mura has now commenced 

to operate. This plant will operate with spent fuel of US origin. 

Within the scope of an earlier bilateral agreement, the US and 

Japan have concluded an interim arrangement for the operation 

of this plant. Among the conditions there are certain limitations 

on the use of plutonium. An effect will be made to test co-pro

cessing. 

V F. The_Netherlands_2_§£35iI 

URENCO has contracted to supply enrichment services to Brazil. 

Brazil will build a pilot reprocessing plant to be operational 

in the late 80's. Brazil, the Netherlands, the United Kingdom 

and the Federal Republic of Germany will work towards the 
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establishment of a plutonium storage scheme to be in force by 

the time of reprocessing of URENCO supplied fuel. 

VI. Multinational or International Mechanisms Guaranteeing 

Timely Deliveries in Case of Delays or Cut Off of Supplies 

In Europe, reprocessing companies from Great Britain, France and 

the Federal Republic of Germany have a common company called 

United Reprocessors and a general understanding to help each 

other if delays occur. For the time being the supplies of 

reprocessing services are small for all the three of those 

countries which means that this mechanism does not yet seem 

to be in actual practice. 

Rather to the contrary, the actual tendency might be that se«-

veral countries have to build increased storage pools in their 

country, either at each reactor site or a common storage to have 

a back-up for possible cut-offs of supply or transport of spent 

fuel for storage and reprocessing at the reprocessing site. 

i 
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Annex 

COMMENTS BY DELEGATIONS WHICH HAVE NOT BEEN INCLUDED 
IN REV. 2  

Add 3. Swiss comment No. 1 

The word transuranium has been deleted, we feel that it is a 

long term advantage to avoid large amounts of uranium in a 

repository. 

Add 4. F.R.G. comment No. l a . p 

This is the text agreed by W.G.3 in January, we did not want 

to change it. 

F.R.G. comment No. 1 b. 

We agree that comments should be solicited from W.G.4, however 

there is no report from them. 

Add 5. France, comment No. 2. 

We understand Waste Disposal to mean both disposal of waste from 

reprocessing and Spent Fuel considered as waste. In both cases 

the incentive for Waste Disposal is to minimise impact in the 

environment. 

The advantage of wastes from reprocessing compared to Spent Fuel 

as waste is considered under "Reprocessing". The practical con

sequences of the difference in long lived elements may be 

different requirements on encapsulation and/or repository. 

Add 7. U.S. Comment No. 2. 

The volume aspect of waste is included. However, we feel that 

the important difference still is that there is much more Pu + U 

in Spent Fuel. 

U.S. Comment No.6. 

We feel that the three lines on demand for Spent Fuel Storage 

should be kept. 

The introductory part under III (U.S. comment No.9) should explain 

that demand could be satisfied either by Spent Fuel Storage or 

Reprocessing. 
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U.S. Comment No. 12. 

We do not think that cost consideration has delayed present 

reprocessing services. The contrary could be argued. If the 

price for reprocessing had been higher 10 years ago, more money 

should have been invested in reprocessing plants, which might 

have given more successful operation for some of the plants 

that have been built during the last decade. 

U.S. Comment No. 17. 

The former page 11 vas kept, some other delegations made comments 

to this part and presumably want to keep it. 

Add 8. Italian comment. 

The detailed comments have not been included. The italian 

facilities have been mentlioned at appropriate parts in the 

paper. 

» 
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'JAPANESE COMMENTS ON THE SWEDISH CONTRIBUTION ON BACK-END 

SERVICES OF FUEL CYCLE (CO-CHAIRMEN/WG.3/28/Rev.2) 

1. Delete the sentence "However...reprocessing." appearing 

in the 5th and 6th lines from the bottom of Page 4. 

The sentence can constitute serious prejudgment. *, 

The subject matter discussed here has close relationship 

With the work of INFCE/WG.4. 

2. Delete the sentence "It is...demand." appearing in the 

8th and 10th lines from the top of Page 12. This 

will also lead to prejudgment on the outcome of the 

work being done in WG.- 4 

3. Delete the 4th paragraph on Page 13 reading "If plutonium is 

sold...international transport." The content of the 

paragraph appears to be contradictory to the philosophy 

of NPT, because it places nuclear weapon states in 

preferential status in discrimination of non-nuclear 

weapon states. The alternative solution would be 

to rephrase the paragraph in such as way as to 

eliminate the discriminatory element mentioned above. 
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US COMMENTS ON SWEDISH PAPER ON POST IRRADIATION FUEL SERVICES 

The US INFCE Working Group 3 Delegation has the following 
comments with respect to the Swedish Paper on Post 
Irradiation Fuel Services. 

1. Page l» (Sections III A and B — supply and 
demand for spent fuel storage and reprocessing.) These 
sections should include a discussion of the relationship 
between such demand and any given amount of irradiated 
fuel available at a riven time. There are a number of 
factors which affect whether or not the owner of spent 
fuel has a "demand" for reprocessing. For example, 
the following questions should be considered: 

(A) Is there any other alternative to reprocessing, 
such as spent fuel storage? 

(B) What are the relative economic costs and 
environmental advantages and security considerations of 
the different alternatives? 

(C) Does the owner have a breeder or advanced 
reactor program requiring separated plutonium for research 
and development purposes? 

Another point is that the near term demand for 
separated plutonium is relatively low and does not compel 
unlinited reprocessing. 

2. Page 12 (Section IV 3.2). The discussion, 
beginning with the paragraph addressing the "theoretical 
options of plutcnium use" through the fourth paragraph 
on page 13,'need no; be set forth in this paper as the 
subject matter is not relevant to the scope cf Working 
Group 3 and is being considered elsewhere. 

3. Page 15 (Section V A). In the discussion of the 
U.S. policy with respect to requests for reprocessing 
approvals, there should be included the additional aspects 
of this policy which were adopted recently by the U.s'. 
Government for the balance of the I.\'FCE period. These 
aspects, announced on October 3, 1973, are not intended to 
represent any basic chance in the U.S. view on reprocessing, 
and such requests will continue to be considered on their 
merits on a case by case basis, giving primacy to the test 
of need. However, the US Government is now prepared tc 
consider approving requests, where storage congestion is 
not a factor, but where the reprocessing contracts in 
question predate 1977, provided that the requesting 
country is actively cooperating in exploring nore prolif
eration resistant methods of spent fuel disposition, and 
approval of the reprocessing request would directly 
further non-proliferation objectives. In any event, the 
U.S. will continue to retain its approval right over any 
subsequent request to transfer separated plutonium result
ing from such reprocessing. 

1. Page 16 (Section V A). In the Second fu-1 
paragraph, the third line should read as follows: ".... 
the use of such material, or any other alteration in 
form or content of any irradiated...." 

5. Page 17 (Section V A). In the second line of the 
first full paragraph, the words "after March 10, 1978" 
should be added after the word "agreement,,". 
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SOME PRELIMINARY CANADIAN COMMENTS 
CONCERNING THE BACK-END OF 

THE FUEL CYCLE 

The Canadian Government believes that the various questions 

arising from the back-end of the nuclear fuel cycle are among the 

most difficult facing both national governments and the international 

community at large and that the manner of their resolution will 

be of central importance to the future development of the nuclear 

power industry. The most important aspect is the proliferation 

risks of plutonium or U233 resulting from the reprocessing of 

spent fuel. However, other aspects — the storage of irradiated 

fuel for extended periods of time, the disposal of spent fuel 

itself, or the disposal of radioactive waste resulting from the 

reprocessing of that fuel — are also of major Importance. 

In attempting to deal with these problems, national governments 

and the International community will have to take many factors — p o l i t i c a l , 

economic, institutional, technical, and legal — Into account. 

Solutions will have to be such that, while taking into account 

circumstances pertinent to particular states, they will be flexible 

enough to provide for the welfare and security of Individual 

nations while protecting the interests of the international 

community as a whole. The ^conciliation of these two objectives 

will be a major task. 

CANADA 
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Storage of Spent Fuel; 

Present Canadian policy is to store spent fuel in water 

pools at reactor sites until a decision is taken as to its ultimate 

disposition. The estimated Installed nuclear capacity of Canada 

by the year 2000 is 60 GWe which will result in estimated spent 

fuel arising of 65.3 GgU. Storage facilities at reactor sites are 

such that this irradiated fuel may remain on site until at least 

1995. By that year it is expected that provision will have been 

made respecting the disposition of such fuel. 

Access to international storage and transport services 

is therefore not a subject which Canada has considered in any 

detail. 

Reprocessing; 

Canada possesses a unique reactor technology consisting 

of heavy-water moderated pressure tube reactors using natural 

uranium fuel. As noted above It Is estimated that Canada's nuclear 

capacity by AD 2000 will be 60 GWe. To facilitate the meeting 

of this demand as well as to make optimum use of available fuel 

resources, Canada Is giving serious consideration to the thorium/11233 

cycle which could be introduced using the existing CANDU reactor, 

without a major modification. It is thus evident that Canada is a 

country which will likely have a significant nuclear power Industry, 

possibly based on a unique reactor technology, which will be 

dependent to some extent on reprocessing technology. A key factor 

to be considered with regard to reprocessing services should be, 

therefore, their economic and technical compatibility with different 

.../3 
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reactor technologies. 

At the moment Canada is not actively engaged in reprocessing 

nor does it have any reprocessing contracts. We are therefore 

not in a position to comment on key questions 7-10. However, it 

is hoped that measures recommended to enhance the security of 

supply of reprocessing services will be flexible enough to meet 

the possible needs of countries like Canada while ensuring that 

the non-proliferation objective is served. Multinational fuel 

cycle centres or other institutional arrangements, such as the 

international management and storage of plutonium, are examples of 

measures which may be of use in this regard. It should be recognized, 

however, that measures of this kind have many Implications which 

must be fully examined before any decision as to their implementation 

is taken. Canada will participate actively in any such examination 

process. 

Disposal of Waste and/or Spent Fuel; 

As noted above, this question is not expected to become a 

major one for Canada until the 1990's. However the Canadian 

Government, in cooperation with the provincial Government of 

Ontario, is engaged in a programme to devise and demonstrate a 

fully comprehensive waste management scheme capable of dealing 

with both spent fuel and reprocessing wastes. It is expected that 

this programme will be completed so as to ensure the timely . 

availability of national disposal sites for Canadian spent fuel 

and/or radioactive wastes. 

Canada has not yet considered In any detail the question 

of International disposal sites. 



1NTCE 
WORKING CROUP 3 

C O - c m P.M^/wi?. 3 / 6 3 / R e v . 3 
8 August 1978 

WORK SCHEDULE 

Tine Frame Targets 

October 1978 Completion of information 
gathering stage 

• ' 

November 1978 
January 1979 

Preliminary d r a f t i n g of Report 

(February 
Karch 1979) 

Completion of Report c r a f t i n 5 

April 1979 Consideration, modification and 
adoption of Interim Report for 
TCC consideration 

II. Intersessional Work 

A.Post-July Meeting 

* 1. (a) Additional answers -to key question lists A to D. 

(b) Answers to key question lists E and F. 

1^2. Development of national papers on topic 10: 

"To examine the responsibilities of supplier States and consumer States 
in accommodating supply arrangements to changing circumstances, and to 
identify and evaluate alternative mechanisms for improving supply 
guarantees in the interest of national needs consistent with non-prolift °J 
tion" (DIFCE/WG.3/24/Rev.l). 

(The USA has undertaken to prepare a paper on this topic). 

** 3» (a) Technical Advisers gather sectoral material for Chapters II and III 
of the Final Report (CO-CHAIRlJEN/WC3/70/Rev.3). 

(b) Collation and review of, and consultations with any country on, 
materials relevant to and information needed for sectoral aspects of 
different chapters/sections of the Final Report, to be carried out by 
the Rapporteurs responsible for drafting each part of the Final Report 
respectively* 

• Deadline for receipt of papers by the IAEA Secretariat and by the Liaison 
Officer* 16 September 1978* 

** Material to reach the Rapporteurs for Chapters II and III, the IAEA Secretariat 
and the Liaison Officer by 30 September 1978* Material on the back-end of the 
fuel cycle only to reach the relevant Technical Adviser (Sweden), the IAEA 
Secretariat and the Liaison Officer by 21 October 1978. 
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4» Progress report by the Rapporteurs t o WG.3 at i t s October meeting, 

30 October - 3 November 1978. 

B. Post-October Meeting 

Drafting of chapters/sections of the Final Report by the respective 

Rapporteurs for consideration by WG.3 at its January Meeting, 

22 January - 2 February 1279-

C. Post-January 79 Meeting 

Revision of draft chapters/sections of the Final Report by the respective 

Rapporteurs for review and adoption by WG.3 at its April Meeting, 

23 - 27 April 1979-

I I I . Designation of Rapporteurs and Technical Advisers 
for chapters / sec t ions of the Final Report 

** Rapporteurs Technical Advisers 

Chapter#I. 1NTR0DUCTION [Deferred] 

Chapter I I . PRESET STATUS: South.Africa UK(R,iw Materials) " 

Chapter I I I . ANALYSIS OF PRESENT ' USA(Enrichnent and 
SITUATION: United Kingdom %™lS10"i . 

& FRG (Reactors and 
?::?\ F^r^o^t''on) 
Canada (Heavy Hater) 
Sweden (3ack-end of 
Fuel Cycle) 

Chapter IV. POSSIBLE NATIONAL BILATERAL, MULTILATERAL AND INTERNATIONAL 
MEASURES TO IMPROVE SECURITY OF SUPPLY 

Section A: Japan 

Section B* Co-Chairmen 

* Draft chapters/sections to reach the IAEA Secretariat and the Liaison 
Officer by 11 December 1978* 

** Ad referendum with respect to the countries designated as Rapporteurs* 
The attention of the designated Rapporteurs has been drawn to the 
Austrian paper on "Particular Needs of Industrial Countries with Limited 
Nuclear Power Programs" (CO-CHAlRMEN/WG.3/36/Rev.l). 



Section C 

(1) Fuel Bank: * USA 

(2) Back-up arrangements 
and other alternative 
multinational arrangements: PRG 

Section D; Belgium 

Section E; * IAEA 

Chapter V. CONCLUSIONS AND REC0I.3VENDATI0NS: [Deferred] 

* The USA and the IAEA have accepted to serve as Rapporteurs for these 
topics respectively. 


