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RESEARCH ACTION PROGRAMME ON THE DEVELOPMENT OF 

NüCLEAR FISSION ENERGY (1984-87) 

EXPLANATORY MEMORANDUM 

In i t s Communication e n t i t l e d "Proposals f o r a European S c i e n t i 
f i c and Te c h n i c a l Strategy: Framework Programme 1984-87"(1), the 
Commission set out the major goals to which t h i s s t r a t e g y should 
be geared. Among these goals, i t i s e s s e n t i a l to improve the 
management of energy resources and to reduce energy dependence 
i f the Community i s to face up to the energy c h a l l e n g e . In order 
to a t t a i n these major goals, the Commission recommends that an 
approach centred on s p e c i f i c o b j e c t i v e s be adopted with a view 
to : 

" f a c i l i t a t i n g the implementation of the research 
s p e c i f i c a l l y d e s i r e d by the Member States; 

" f a c i l i t a i n g the subsequent adoption of a c t i o n 
programmes f o r implementation by i d e n t i f y i n g and p a t t i n g 
i n t o order the p r i o r i t y needs of the Community and thus 
the r e l a t i v e weighting to be given to the corresponding 
s c i e n t i f i c and t e c h n i c a l o b j e c t i v e s ; and 

" t e s t i n g i n a s p e c i f i c manner the method of making 
p o l i t i c a l and t e c h i c a l choices as between n a t i o n a l , 
i n t e r n a t i o n a l and Community a c t i v i t i e s " . 

As f a r as improving the management of energy resources and 
reducing energy dependance i s concerned, the Commission proposed 
to concentrate i t s e f f o r t during the p e r i o d 1984-87 on the 
f o l l o w i n g four s c i e n t i f i c and t e c h n o l o g i c a l o b j e c t i v e s : the 
r a t i o n a l use of energy, the development of renewable energy 
sources, c o n t r o l l e d thermonuclear f u s i o n and the development of 
nuclear f i s s i o n energy. The broad l i n e s of the a c t i o n programme 
on the development of nuclear f i s s i o n energy that i s the subject 
of t h i s proposal are de s c r i b e d i n paper COM(82) 865 f i n a l , which 
in c l u d e s i n p a r t i c u l a r the f o l l o w i n g passage : 

"The development of nuclear f i s s i o n energy i s one of the 
main ways of reducing, through the d i v e r s i f i c a t i o n of 
energy resources, the Community's dependance on o i l . The 
c o n t i n u a t i o n of a r e s o l u t e nuclear programme i s 
th e r e f o r e an e s s e n t i a l aspect of European energy p o l i c y . 
The Community s t r a t e g y provides f o r the c o n s o l i d a t i o n 
and i n t e n s i f i c a t i o n of research a c t i v i t i e s , i n 
p a r t i c u l a r i n the general f i e l d s of nuclear s a f e t y , 
h e a l t h and environmental p r o t e c t i o n , and f i s s i l e 
m a t e r i a l s safeguards. The European Parliament has 
adopted a r e s o l u t i o n approving and confirming t h i s 
s t r a t e g y upon which the C o u n c i l a l s o took a favourable 
p o s i t i o n . I t should a l s o be r e c a l l e d that the nuclear 

(1) COM(82) 865 f i n a l . 
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option embraces the development of the e n t i r e f u e l c y c l e , 
i n c l u d i n g r e p r o c e s s i n g and f a s t r e a c t o r s . 
I t i s with t h i s i n mind that the present g u i d e l i n e s f o r 
Community R&D have been drawn up. 

"Community R, D&D a c t i v i t i e s w i l l t h e r e f o r e be mainly 
d i r e c t e d towards the s a f e t y aspects, i . e . the p r o t e c t i o n 
of workers and the general p u b l i c against nuclear 
hazards. In t h i s manner Community research can exert a 
p o s i t i v e i n f l u e n c e on the nuclear controversy, by 
p r o v i d i n g o b j e c t i v e information that transcends the 
n a t i o n a l dimension. By h e l p i n g to harmonize n a t i o n a l 
approaches to s a f e t y , Community a c t i o n a l s o a s s i s t s i n 
promoting i n d u s t r i a l competitiveness by reducing the 
b a r r i e r s to intra-European trade. 

"At i n t e r n a t i o n a l l e v e l , there i s an i n c r e a s i n g l y marked 
tendency to cooperate i n the general f i e l d of nuclear 
s a f e t y , a trend which i s considered extremely favourable 
f o r the development of t h i s energy source and w i l l be 
taken i n t o account by Community a c t i o n . 

"The main areas taken i n t o c o n s i d e r a t i o n are r e a c t o r 
s a f e t y , the management and storage of r a d i o a c t i v e waste, 
r a d i a t i o n p r o t e c t i o n , f i s s i l e m a t e r i a l s safeguards, the 
decommissioning of nuclear p l a n t s , and - the remainder 
of the f u e l c y c l e that has a l r e a d y reached the 
i n d u s t r i a l stage - c e r t a i n s a f e t y aspects which a l l c a l l 
f o r Community a c t i o n " . 

The g u i d e l i n e s w i l l be r e f l e c t e d i n the contents of the a c t i o n 
programme to be proposed. The s e c t o r a l research a c t i v i t i e s 
envisaged w i l l g e n e r a l l y come under the umbrella of the energy 
goals, although t h i s r u l e w i l l not be followed s y s t e m a t i c a l l y . 
In the event, the o b j e c t i v e s pursued by a number of a c t i v i t i e s 
o v e rlap with the goal of improving l i v i n g and working c o n d i t i o n s 
as regards both p r o t e c t i n g h e a l t h and p r o t e c t i n g the environment 
as implemented e s s e n t i a l l y by the research a c t i o n programme 
he a l t h and s a f e t y . Other a c t i v i t i e s , while c l e a r l y working 
towards the o b j e c t i v e s set f o r the development of nuclear 
f i s s i o n energy, w i l l simultaneously a t t a i n some of the t a r g e t s 
of the goal of promoting i n d u s t r i a l competitiveness, i n 
p a r t i c u l a r those of e l i m i n a t i n g b a r r i e r s and of promoting and 
developing new t e c h n o l o g i e s . 

2. CONTENTS OF THE ACTION PROGRAMME ON THE "DEVELOPMENT OF 
NUCLEAR FISSION ENERGY"" 

This a c t i o n programme i s subdivided i n t o a number of 
subprogrammes that the Commission proposes to d i s t r i b u t e between 
d i r e c t a c t i o n , which w i l l be c a r r i e d out i n the J o i n t Research 
Centre l a b o r a t o r i e s , and shared-cost p r o j e c t s that w i l l be 
conducted i n l a b o r a t o r i e s i n the Member Sta t e s . The reasons 
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that prompted the Commission to propose such a breakdown w i l l 
be explained case-by-case i n the d e t a i l e d proposals fo r the 
d i f f e r e n t subprogrammes; they r e s u l t from a thorough examination 
of the s i t u a t i o n and of the c u r r e n t c a p a c i t i e s Of Community 
research and n a t i o n a l research i n the Member States. The JRC's 
programme of d i r e c t - a c t i o n research f o r the p e r i o d 1984-87 w i l l 
be presented and d i s c u s s e d i n i t s e n t i r e t y w i t h i n the various 
Community bodies, but some aspects of that programme - which 
form an i n t e g r a l part of t h i s a c t i o n programme on the 
development of nuclear f i s s i o n energy - must c l e a r l y be assessed 
from t h i s angle, i n p a r t i c u l a r as regards t h e i r o v e r a l l budget 
and t h e i r interdependence with the other aspects of the a c t i o n 
programme that are proposed as shared-cost p r o j e c t s . 

The a c t i o n programme on the development of nuclear f i s s i o n 
energy comprises the f o l l o w i n g aspects: 

1. Reactor s a f e t y a c t i v i t i e s 

The aims pursued by some of these a c t i v i t i e s overlap with those 
covered by the goal of improving l i v i n g and working c o n d i t i o n s , 
namely improving s a f e t y , p r o t e c t i n g h e a l t h and p r o t e c t i n g the 
environment. Part of these a c t i v i t i e s w i l l a l s o c o n t r i b u t e 
towards the goal of promoting i n d u s t r i a l competitiveness,, i n 
p a r t i c u l a r the o b j e c t i v e s of removing and reducing b a r r i e r s and 
of promoting and developing new t e c h n o l o g i e s f o r conventional 
i n d u s t r i e s . 

1.1. D i r e c t a c t i o n on r e a c t o r s a f e t y (1984-87) 

This i s the l a r g e s t of the JRC's programmes. The research 
conducted i s more of t e n than not confirmatory i n nature and i s 
intended to back up the work of the l i c e n s i n g a u t h o r i t i e s with 
experiments and d e t a i l e d t h e o r e t i c a l analyses and to meet the 
needs of nuclear power s t a t i o n operators and nuclear component 
manufacturers. In a d d i t i o n to c e r t a i n h o r i z o n t a l a c t i v i t i e s on 
t o p i c s of concern common to a l l r e a c t o r concepts, the p r o j e c t s 
r e l a t e e s s e n t i a l l y to l i g h t water r e a c t o r s and l i q u i d - m e t a l f a s t 
breeder r e a c t o r s . 

1.2. Programme of shared-cost a c t i o n on r e a c t o r s a f e t y (1984-87) 

The f i e l d covered and the o b j e c t i v e s are i d e n t i c a l to those of 
d i r e c t a c t i o n on r e a c t o r s a f e t y , while the p r o j e c t s proposed 
w i l l e i t h e r supplement or back up those to be conducted under 
d i r e c t a c t i o n and w i l l be c l o s e l y i n t e g r a t e d with the d i f f e r e n t 
n a t i o n a l programmes being pursued at the centres where they w i l l 
be c a r r i e d out. 

1.3. Implementation of the C o u n c i l R e s o l u t i o n of 22 J u l y 1975 on  
t e c h n o l o g i c a l problems of nuclear s a f e t y 

This a c t i v i t y began i n 1976 with the entry i n the research 
budget of a budget heading cov e r i n g s t a f f expenditure ( f o r four 
Category A, two Category B and two Category C s t a f f ) . The aim of 
t h i s a c t i v i t y i s to c a r r y out comparative, a n a l y t i c a l and r e -
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view s t u d i e s , mainly concerning research c o o r d i n a t i o n and the 
harmonization of methodologies, codes and sa f e t y standards f o r 
both the thermal l i g h t water r e a c t o r and sodium-cooled f a s t 
breeder re a c t o r concepts. 

In 1980, the Council agreed upon a Commission proposal to 
supplement t h i s a c t i v i t y with a c o n t r a c t u a l component designed 
to provide f i n a n c i a l support f o r comparative, a n a l y t i c a l and 
review st u d i e s on codes and standards f o r f a s t r e a c t o r s . 

This a c t i v i t y w i l l be continued during the p e r i o d 1984-87 on 
the same l e v e l as i n the past. 

2. D i r e c t a c t i o n on plutonium f u e l s und a c t i n i d e s research  
(1984-87) 

This programme comes under the umbrella of both f a s t r e a c t o r 
f u e l development and more fundamental research on a c t i n i d e s . I t 
i s to be c a r r i e d out mainly i n the s p e c i a l i z e d l a b o r a t o r i e s at 
the European I n s t i t u t e f o r Transuranic Elements, Karlsruhe. 

3. A c t i v i t i e s r e l a t i n g t o r a d i o a c t i v e waste 

Although s p e c i f i c to the o b j e c t i v e s pursued f o r the development 
of nuclear f i s s i o n energy, these a c t i v i t i e s make an extensive 
c o n t r i b u t i o n to those adopted f o r the goal of improving l i v i n g 
and working c o n d i t i o n s , namely improving s a f e t y , p r o t e c t i n g 
h e a l t h and p r o t e c t i n g the environment. 

3.1. D i r e c t a c t i o n on the management of r a d i o a c t i v e wastes  
(1984-87) 

This programme focuses e s s e n t i a l l y on the problems that a r i s e i n 
the c o n d i t i o n i n g and i n t e r i m or f i n a l d i s p o s a l of r a d i o a c t i v e 
waste, and both t h e o r e t i c a l and experimental s t u d i e s w i l l be 
c a r r i e d out i n order to assess waste management procedures from 
a s a f e t y angle. 

3.2. Programme of shared-cost a c t i o n on the management and  
d i s p o s a l of r a d i o a c t i v e waste (1985-89) 

A second f i v e - y e a r (1980-84) programme of shared-cost a c t i o n i s 
c u r r e n t l y i n progress. This programme i s c l o s e l y coordinated 
with the a c t i v i t i e s c a r r i e d out by the JRC i n the same f i e l d and 
has been thoroughly i n t e g r a t e d with the n a t i o n a l programmes 
si n c e i t s i n c e p t i o n i n 1975. On completion of the current 
programme at the end of 1984, the Commission w i l l propose, i n 
accordance with the 1980-92 plan of a c t i o n i n the f i e l d of 
r a d i o a c t i v e waste, that work be continued i n t h i s area. The 
broad l i n e s of t h i s new programme w i l l comprise on the one hand 
the c h a r a c t e r i z a t i o n of c o n d i t i o n e d wastes with a view to i t s 
d i s p o s a l and the improvement of the processes used, and on the 
other hand the study of the performance of the vari o u s 
g e o l o g i c a l storage options and t h e i r confinement methods and 
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the assessment of t h e i r s a f e t y , Although the expiry date of the 
current programme does not make i t p o s s i b l e to begin the t h i r d 
r a d i o a c t i v e waste programme at the same time as the 1984-87 
a c t i o n programme, i t nevertheless forms part of the l a t t e r , and 
account should be taken of t h i s f a c t as f a r as i t s l i n k s with 
the d i r e c t a c t i o n proposed i n s e c t i o n 3.1 above are concerned 
and as regards i t s f i n a n c i a l repercussions on the a c t i o n pro
gramme during the p e r i o d concerned (1985-87). 

4. D i r e c t a c t i o n on the safeguarding and management of f i s s i l e  
m a t e r i a l s and support f o r the Safeguards D i r e c t o r a t e  
(1984-87) 

The continued d e s i r e to r e i n f o r c e measures f o r the safeguarding 
and management of f i s s i l e m a t e r i a l s u n d e r l i n e s the need f o r a 
sustained research and development e f f o r t . In c l o s e c o o r d i n a t i o n 
with the Euratom Safeguards D i r e c t o r a t e , the n a t i o n a l 
l a b o r a t o r i e s , those i n charge of nuclear p l a n t s and the IAEA, 
the JRC proposes to in c r e a s e i t s c o n t r i b u t i o n to t h i s e f f o r t . 
The proposed programme i s aimed at developing v a r i o u s safeguards 
techniques f o r a p p l i c a t i o n i n the main types of nuclear p l a n t . 

These techniques w i l l help i n the q u a n t i t a t i v e s determination of 
nuclear m a t e r i a l , i n t h e i r i d e n t i f i c a t i o n , confinement and 
management. The r e l a t e d a c t i v i t i e s w i l l a l s o help i n developing 
a system ofmanagement of the info r m a t i o n o r i g i n a t i n g from 
u t i l i t i e s and from i n s p e c t i o n o p e r a t i o n s . 

F i n a l l y the stu d i e s are concerned with the development of 
methodologies f o r the parametric a n a l y s i s of the performance of 
the techniques of contrôle i n d i f f e r e n t types of p l a n t s or i n 
the f u e l c y c l e . 

5. Programme of shared-cost a c t i o n on the decommissioning of  
nuclear p l a n t s (1984-88) 

This programme i s the l o g i c a l follow-up to that c u r r e n t l y i n 
progress on the decommissioning of nuclear power s t a t i o n s . I t s 
scope i s wider than the l a t t e r and i t s main aim i s to make 
a v a i l a b l e e f f e c t i v e s o l u t i o n s that are capable of ensuring the 
s a f e t y and p r o t e c t i o n of man and h i s environment against the 
p o t e n t i a l r i s k s a s s o c i a t e d with the decommissioning of nuclear 
p l a n t s . The f i n a n c i a l r e p e r c u s s i o n s of t h i s programme to be 
taken i n t o c o n s i d e r a t i o n i n the a c t i o n programme have been 
adjusted to make allowance f o r the f a c t that the present 
proposal covers a p e r i o d of f i v e y e a r s . 



6 b i s 

PARTICIPATION TO INTERNATIONAL PROJECTS OR TO RESEARCH PROGRAMMES 
IMPLEMENTED IN MEMBER STATES 

The c o m p l e x i t y of r e s e a r c h problems i n t h e n u c l e a r f i e l d , t he i n c r e a s i n g 
c o s t s of the n e c e s s a r y i n s t a l l a t i o n s and t h e v e r y s p e c i f i c competences 
t o be mustered f o r t h e i r s o l u t i o n , l e a d t o t h e i n t e r n a t i o n a l i z a t i o n o f 
n u c l e a r r e s e a r c h and t o t h e development of s c i e n t i f i c and t e c h n i c a l 
r e l a t i o n s between the Member S t a t e s and T h i r d C o u n t r i e s p u r s u i n g p o l i c i e s 
of n u c l e a r energy f o r p e a c e f u l u se. 

The d i f f e r e n t sub-programmes proposed w i t h i n t h i s r e s e a r c h a c t i o n 
programme l e a v e open t o t h e Commission the p o s s i b i l i t y t o p a r t i c i p a t e 
t o i n t e r n a t i o n a l r e s e a r c h p r o j e c t s and t o r e s e a r c h programmes implemented 
i n Member S t a t e s when t h i s p a r t i c i p a t i o n i s u s e f u l t o the s u c c e s s f u l 
i m p l e m e n t a t i o n of the proposed sub-programmes. A c c o r d i n g t o needs t h i s 
p a r t i c i p a t i o n c o u l d t a k e t h e form o f f i n a n c i a l c o n t r i b u t i o n o r exchange 
of i n f o r m a t i o n and r e s u l t s . 

T h i s t y p e of c o l l a b o r a t i o n has a l r e a d y been used i n t h e pa s t f o r the 
c u r r e n t programmes. Framework agreements a l r e d a y e x i s t i n g between t h e 
Commission and s p e c i a l i z e d o r g a n i z a t i o n s i n T h i r d C o u n t r i e s might be used. 

RESOURCES 

The proposed budgets f o r each of the seven headings of the 
a c t i o n programme are set out i n the f o l l o w i n g t a b l e . Part of 
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the resources a l l o c a t e d to s e v e r a l headings w i l l cover to a 
c e r t a i n extent - which w i l l d i f f e r according to the case i n 
p o i n t - expenditure on goals and o b j e c t i v e s to which the 
Commission attaches p r i o r i t y but which do not r e l a t e to the 
s p e c i f i c aim of developing nuclear f i s s i o n energy, nor even the 
energy g o a l . 

The amounts set out i n the f o l l o w i n g t a b l e are expressed i n ECU 
at constant mid-1983 p r i c e s . The f i n a l programme proposals w i l l 
comprise f i g u r e s that w i l l be updated i n l i n e with i n f l a t i o n 
f o r e c a s t s and with due regard to the timetables f o r the 
commitment of a p p r o p r i a t i o n s . 

The breakdown of resources between the d i f f e r e n t s e c t o r s and 
types of a c t i v i t y and the t o t a l budget, which amounts to 477.5 
m i l l i o n ECU, are compatible with the g u i d e l i n e s set out i n 
document COM(82) 865 f i n a l . 

BUDGET ESTIMATES (1983 PRICES) 

A c t i o n programme c o n s t i t u e n t s m i l l i o n ECU (1) 

1.1. D i r e c t a c t i o n on r e a c t o r s a f e t y 192.2 
1.2. Programme of shared-cost a c t i o n on 

r e a c t o r s a f e t y (1984-87) 68.0 81.3(4) 
1.3. Implementation of the C o u n c i l R e s o l u t i o n 

of 22 J u l y 1975 on t e c h n o l o g i c a l problems 
of nuclear s a f e t y 3.3 

2. D i r e c t a c t i o n on plutonium f u e l s and 
a c t i n i d e s research (1984-87) 65.7 

3.1. D i r e c t a c t i o n on the s a f e t y of nuclear 
m a t e r i a l s (1984-87) 48.9 

3.2. Programme of shared-cost a c t i o n on the 
management and d i s p o s a l of r a d i o a c t i v e , 5 s 
waste (1985-89) 43+pm(2) 75 or 100 

4. D i r e c t a c t i o n on the safeguarding and 
management of f i s s i l e m a t e r i a l s and 
support f o r the Safeguards D i r e c t o r a t e 
(1984-87) 45.4 

5. Programme of shared-cost a c t i o n on the 
decommissioning of nuclear p l a n t s 
(1984-88) 11(3) 

T O T A L 477.5+pm 

(1) 
(2) 

(3) 
(4) 

Mid-1983 p r i c e s . 
For the f i r s t three years of the t h i r d programme and the 
f i n a l year of the c u r r e n t (second) programme. 
For the f i r s t four years of the programme. 
Fig u r e s i n a c t u a l ECU t a k i n g i n t o account i n f l a t i o n (7 % per 
year) during the execution of the programme. This f i g u r e 
w i l l appear i n the formal proposal to be submitted to the 
C o u n c i l . (Note 5 : see next page). 
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(5) As point (4) above, but f i g u r e s f o r 5 years. The high a l t e r 
n a t i v e (100 MECU) corresponds to the case i n which a p i l o t 
i n s t a l l a t i o n would be decided. In t h i s case the f i g u r e 
(1983 value) corresponding to the pe r i o d covered by the 
a c t i o n plan (43 MECU) should be increased (+ pm). 

SYNCHRONISATION OF THE CONSTITUENT PARTS OF THE ACTION PROGRAMME 

A l l the c o n s t i t u e n t s of the a c t i o n programme, with the exception 
of two, cover the p e r i o d 1984-1987. The two exceptions are the 
f o l l o w i n g : 

- Constituent 3.2. Shared-cost a c t i o n on the management and 
d i s p o s a l of r a d i o a c t i v e waste, which i s a part of the "Radio
a c t i v e Waste Management" Sub-Programme. 
The present programme w i l l terminate at the end of 1984 and 
the next programme w i l l s t a r t at the beginning of 1985. 

- Con s t i t u e n t 5. Shared-cost a c t i o n on the decommissioning of 
nuclear i n s t a l l a t i o n s . 
The present programme w i l l terminate at the end of 1983 and 
the next programme w i l l cover the p e r i o d 1984-1988. 

I t i s the i n t e n t i o n of the Commission to u n i f y the planning and 
the execution of the a c t i o n programme by syn c h r o n i z i n g the 
d i f f e r e n t subprogrammes. 

The Commission reserves t h e r e f o r e the r i g h t to submit f o r 
r e v i s i o n a l l the c o n s t i t u e n t s of the a c t i o n progamme at the end 
of 1986, at the same time as the reexamination of the JRC 
programme, which contains an important part of the action* 
programme on the development of nuclear f i s s i o n energy. 

1. SUB-PROGRAMME "SAFETY OF FISSION REACTORS" 

This programme covers both L i g h t Water Reactor (LWR) Safety and 
L i q u i d Metal Fast Breeder Reactor (LMFBR) Safety. 

In the d e s c r i p t i o n of o b j e c t i v e s no d i s t i n c t i o n w i l l be made 
between JRC and Cost shared a c t i v i t i e s . However, the a c t i v i t i e s 
w i l l be i d e n t i f i e d s e p a r a t e l y f o r each type of a c t i o n . 

JRC a c t i v i t i e s bearing a s t a r are discus s e d i n the frame of the 
SUPER SARA replacement programme. In f a c t , the programme 
o u t l i n e d hereunder takes i n t o account the d e c i s i o n s to abandon 
the SUPER SARA P r o j e c t and i t i s i n l i n e with the outcome of the 
o r i e n t a t i o n C o u n c i l debate of 10.3.1983 on the f u t u r e a c t i v i t i e s 
of the J o i n t Research Centre. 

Programme o b j e c t i v e s and a c t i v i t i e s w i l l be di s c u s s e d under two 
broad headings, i . e . a c c i d e n t prevention and acc i d e n t a n a l y s i s 
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c o n t r o l and m i t i g a t i o n , although some a c t i v i t i e s give c o n t r i 
butions to both 

General c r i t e r i a f o r the s e l e c t i o n of t o p i c s have been : 

- to maximize e f f e c t i v e n e s s of Community e f f o r t by s e l e c t i n g a 
l i m i t e d number of important areas where Commission can best 
stimulate c o o r d i n a t i o n and c o l l a b o r a t i o n amongst n a t i o n a l 
programme ; 

- searching f o r common i n t e r e s t of Member Stat e s , a v o i d i n g 
d e s i g n - s p e c i f i c i s s u e s . 

I.A. L i g h t Water Reactor Safety 

l . A . l . O b j e c t i v e s 

Within the Member Countries of the European Community, by tne 
end of 1981, a t o t a l of about 40 LWR nuclear power p l a n t s iave 
been i n o p e r a t i o n , and 30 p l a n t s have been under constru' .ion. 
The corresponding e l e c t r i c a l power generation c a p a c i t y .nounts 
to 40.000 MW f o r those a l r e a d y i n o p e r a t i o n , and an a d d i t i o n a l 
37.000 MW f o r those at present under c o n s t r u c t i o n . 

Although the e x i s t i n g p l a n t s show a s a t i s f a c t o r y a v a i l a b i l i t y , 
and operation i n above-average s a f e t y c o n d i t i o n s , r e a c t o r s a f e t y 
research programmes must continue i n order to ensure that the 
s a f e t y margins b u i l t - i n today be f u r t h e r evaluated and 
q u a n t i f i e d . The knowledge i n c r e a s e being acquired w i l l at the 
same time make an important c o n t r i b u t i o n to the development of 
r e a c t o r technology, p a r t i c u l a r l y to the s a f e t y system desing. 

In the area of a c c i d e n t p r e v e n t i o n , the o b j e c t i v e of the e f f o r t s 
i s a continuous i n c r e a s e i n design and f a b r i c a t i o n q u a l i t y of 
the various components and systems, with the aim of i n c r e a s i n g 
the operation r e l i a b i l i t y . As a consequence, an important 
c o n t r i b u t i o n i s provided to the o p e r a t i o n a l s a f e t y and economy. 

The major e f f o r t of the Commission i n t h i s area i s coming from 
the f o l l o w i n g a c t i o n s : 

- Risk and R e l i a b i l i t y Assessment : 

Methodologies are being developed with the aim to i d e n t i f y , 
model and analyse the a c c i d e n t sequences, and to i n v e s t i g a t e 
the r e l i a b i l i t y of components and systems. This a c t i o n 
i n c l u d e s the c o l l e c t i o n of data and i n f o r m a t i o n from o p e r a t i n g 
power p l a n t s i n the framework of a data bank system (ERDS -
European R e l i a b i l i t y Data i n f o r m a t i o n System). 

- Human Fa c t o r s and Man-Machine I n t e r a c t i o n : 

Several meetings on t h i s t o p i c have been organized by the Com
mission during the past with the p a r t i c i p a t i o n of experts from 
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US and Japan. For the Commission nuclear programme, t h i s a c t i 
v i t y represents a new research area; w i t h i n the Member coun
t r i e s , corresponding a c t i o n s are l i m i t e d and rather d i s p e r s e d . 

The o b j e c t i v e s of the proposed a c t i o n s focus on the improve
ment of the b a s i c knowledge on operator behaviour taking i n t o 
account the most important i n f l u e n c i n g f a c t o r s (environment, 
s p e c i a l c o n d i t i o n s , e t c . ) . 

The implementation of the ERDS w i l l f a c i l i t a t e the c o l l e c t i o n , 
p r o c essing and use of data r e l a t i n g to the human r e l i a b i l i t y . 

- I n t e g r i t y of Components and Systems 

The i n v e s t i g a t i o n of m a t e r i a l s , * 'ie d e t e c t i o n of flaws and the 
i n t e g r i t y of s t r u c t u r e s represen an important area of 
research i n view of a c c i d e n t p r e - e n t i o n . 

The long term o b j e c t i v e s are to e s t a b l i s h a systematic ap
proach which allows, by r e l y i n g on d i f f e r e n t types of v a r i a 
b l e s , to determine the r e s i d u a l l i f e time of the s t r u c t u r e s . 

More r e c e n t l y , some EEC member c o u n t r i e s have brought to the 
a t t e n t i o n of the Commission the d e s i r e to dipose of a medium 
s i z e shaking t a b l e f o r seismic e f f e c t s t u d i e s . This proposal 
w i l l be analysed to b e t t e r understand i t s t e c h n i c a l merits and 
o v e r a l l f e a s i b i l i t y . 

In the area of a c c i d e n t a n a l y s i s , c o n t r o l and m i t i g a t i o n of  
a c c i d e n t consequences, the Commission intends to improve the 
knowledge of mechanisms governing the a c c i d e n t e v o l u t i o n . Mer
ging the experimental and the a n a l y t i c a l research i s an essen
t i a l goal to ensure that the r e s u l t s of expensive experiments 
are r e f l e c t e d i n the improvement of models and codes used f o r 
the r e a c t o r s a f e t y a n a l y s i s . 

The a v a i l a b i l i t y of experimentally v e r i f i e d computer codes to 
p o t e n t i a l code users (reactor vendors, l i c e n s i n g a u t h o r i t i e s and 
u t i l i t i e s ) should enhance a p r o g r e s s i v e harmonisation of s a f e t y 
a n a l y s i s w i t h i n the European Community, and should at the same 
time provide the means necessary to s a t i s f y a c e r t a i n number of 
q u a l i t y assurance c r i t e r i a . The employment of both l a r g e i n - p i l e 
and o u t - o f - p i l e i n s t a l l a t i o n s , and of s k i l l e d m u l t i d i s c i p l i n a r y 
teams r e q u i r e the widest p o s s i b l e i n t e r n a t i o n a l c o l l a b o r a t i o n . 

The o b j e c t i v e s of the a c t i o n s proposed deal mainly with areas 
which play an important r o l e f o r the r e a l i s t i c e v a l u a t i o n of the 
course and consequences of a c c i d e n t s . The v a r i o u s subjects areas 
f o l l o w s : 

- I n v e s t i g a t i o n of off-normal behaviour of r e a c t o r core and  
c o o l i n g system (core temperatures below 1200 C). 

These s t u d i e s cover small and l a r g e breaks and a l s o t r a n s i e n t s 
i n the primary and secondary c o o l i n g c i r c u i t s which do not 
s u b s t a n t i a l l y damage the f u e l elements. The p r i n c i p a l aim of 
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these studies i s the development of p h y s i c a l models and of 
computer codes f o r separate e f f e c t s and f o r the complex 
i n t e r a c t i o n s between various phenomena during the accident 
s c e n a r i o of temporary l o s s of c o o l i n g of the core. 

- I n v e s t i g a t i o n of severe a c c i d e n t behaviour of r e a c t o r core  
and c o o l i n g system (core temperatures above 1200°C). 

The aim of these i n v e s t i g a t i o n s i s the a n a l y s i s of mechanisms 
and phenomena which are of primary importance during the 
course of an accident and might have the p o t e n t i a l to cause 
l o s s of f u e l i n t e g r i t y and, as a consequence, the r e l e a s e of 
f i s s i o n products and hydrogen. 

In the framework of t h i s a c t i v i t y , the Commission proposes to 
make a v a i l a b l e to the Member Countries the competences 
acquired i n executing the SUPER SARA programme i n the past. A 
c l o s e cooperation with a l l l a b o r a t o r i e s of the Member States 
w i l l be e s t a b l i s h e d i n order to make best use of e x i s t i n g 
means and competences. 

- The r e a c t o r outer containment phenomena during severe a c c i 
dent c o n d i t i o n s . 

I n t e r n a l pressure and temperature l o a d i n g of the outer 
containment are generated i n h y p o t h e t i c a l a c c i d e n t s c e n a r i o s 
by gaseous products or vapour r e l e a s e d from the r e a c t o r 
primary/secondary loops and by r e a c t i o n products between 
molten core m a t e r i a l and concrete. The e v o l u t i o n i n time of 
t h i s l o a d i n g depends s t r o n g l y on the p o s t u l a t e d a c c i d e n t 
s c e n a r i o and i s i n most of cases p l a n t s p e c i f i c . 

The o b j e c t i v e s of the Community program are t h e r e f o r e to 
i n c r e a s e the understanding of phenomena which are common to 
a l l LWR r e a c t o r designs and have an important impact on r i s k 
e v a l u a t i o n , such as: the d i s t r i b u t i o n , combustion and recom
b i n a t i o n p o s s i b i l i t i e s of hydrogen i n a comples environment as 
w e l l as the f i s s i o n product t r a n s p o r t and chemistry. 

E x t e r n a l l o a d i n g of the outer containment could be generated 
by a i r c r a f t crash, gas cloud e x p l o s i o n s , and seismic e f f e c t s . 
The o b j e c t i v e s of Community e f f o r t s are p r i m a r i l y concentrated 
on the understanding of the p o t e n t i a l danger of gas cloud 
e x p l o s i o n s and the a n a l y s i s of p o s s i b l e techniques to prevent 
i t s e f f e c t s . 

- The d i s p e r s i o n of f i s s i o n products i n the atmosphere 

This problem deserves p a r t i c u l a r a t t e n t i o n i n Europe where the 
i n d i v i d u a l s t a t e s are r e l a t i v e l y small and the p o p u l a t i o n 
d e n s i t y high. 

Therefore, the consequences of a l a r g e h y p o t h e t i c a l r e l e a s e of 
f i s s i o n products w i l l under c e r t a i n c o n d i t i o n s have an impact 
on more than one country. 
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The i d e n t i f i e d Community task i n t h i s area i s to promote a co
herent approach of c a l c u l a t i o n model development and v e r i f i c a 
t i o n which should a l s o consider the p r o b a b i l i s t i c aspect of a 
s e r i e s of phenomena. I t i s i n a d d i t i o n foreseen to j o i n Euro
pean l a b o r a t o r i e s i n a common experimental e x e r c i s e to 
i n v e s t i g a t e f i s s i o n product t r a n s p o r t phenomena over l a r g e 
d i s t a n c e s . 

I.A.2. B r i e f d e s c r i p t i o n of proposed a c t i v i t i e s  

1 . A . 2 . 1 . R e l i a b i l i t y and Risk e v a l u a t i o n 

- D i r e c t a c t i o n 

The J.R.C. a c t i o n i s centered on two main a c t i v i t i e s , i . e . 

- the c r e a t i o n of v i a b l e information system on r e a c t o r opera
t i o n : the European r e l i a b i l i t y data system (ERDS). The aim 
of the present programme i s to b r i n g a l l the ERDS with i t s 
four data banks i n t o f u l l o p e r a t i o n . 

- the development of methodologies f o r p r o b a b i l i s t i c r i s k 
assessment and t h e i r a p p l i c a t i o n i n i d e n t i f y i n g , modelling 
and a n a l y s i n g LWR a c c i d e n t sequences ta k i n g i n t o account the 
timing of events, the operator i n t e r v e n t i o n and 
u n c e r t a i n t i e s propagation. 
These a c t i v i t i e s may be extended i n developing techniques 
and models that make p o s s i b l e s i m u l a t i o n ( i n r e a l time or 
f a s t e r ) of the v a r i o u s phases of a c c i d e n t s . 

* P r o f i t a b l e use can be made here of f a s t running thermal 
hyda u l i c computaion t o o l s as were developped f o r SUPER SARA. 

- Shared cost a c t i o n 

In order to support the programme mentioned under a) and to 
get more and more o r g a n i s a t i o n s i n v o l v e d i n a s s e s s i n g 
advantages and disavantages of the p r o b a l i s t i c r i s k 
assessment, a s e r i e s of benchmark e x e r c i s e s w i l l be organised 
on subjects to be agreed e.g. procedures to c o n s t r u c t event 
t r e e s , common cause/mode f a i l u r e , p r o b a b i l i t y of f a i l u r e of 
s t r u c t u r e s , e t c . . . . 

1.A.2.2.Human f a c t o r s and man machine i n t e r a c t i o n s 

- D i r e c t a c t i o n : none proposed. 
- Shared c o s t a c t i o n : 

The programme i s d i v i d e d i n t o two main areas : 

- the c o l l e c t i o n and a n a l y s i s of r e l e v a n t human behaviour data 
i n c l u d i n g i n f o r m a t i o n s a v a i l a b l e i n non-nuclear a c t i v i t i e s ; 
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- the modelling of man behaviour, the comparison of d i f f e r e n t 
models and a n a l y s i s of t h e i r s u i t a b i l i t y f o r p r o b a b i l i s t i c 
r i s k assessment (PRA) as w e l l f o r t h e i r use f o r p l a n t 
design and o p e r a t i o n . 

Close working r e l a t i o n s h i p s w i l l be e s t a b l i s h e d with d i f f e r e n t 
o r g a n i s a t i o n s e.g. Halden, EPRI, NCR, the u t i l i t i e s , non-
nuclear i n d u s t r i e s , e t c . . . . 

1.A.2.3.Integrity of components and systems 

- D i r e c t a c t i o n 

The a c t i v i t i e s of J.R.C. concentrate on the f o l l o w i n g main 
t o p i c s : 

- e v a l u a t i o n of the e f f e c t i v e n e s s of non d e s t r u c t i v e 
examination (NDE) techniques i n c l u d i n g the PISC II programme 
rep r e s e n t i n g a comparison e x e r c i s e of NDE techniques 
conducted on behalf of OECD/NEA and i n v o l v i n g l a b o r a t o r i e s 
of 15 c o u n t r i e s . 

An extension to i n c l u d e a u s t e n i t i c welds i n s p e c t i o n 
* techniques i s under d i s c u s s i o n as w e l l as an e x e r c i s e to be 

conducted on i r r a d i a t e d m a t e r i a l s i n the JRC ADECO 
f a c i l i t i e s using r e a l s c a l e samples coming from power 
s t a t i o n s which are being dismantled. 

- Primary c i r c u i t components l i f e p r e d i c t i o n using 1 to 5 
s c a l e models of PWR v e s s e l s . These t e s t s are expected to 
check the v a l i d i t y of combined modelling and non d e s t r u c t i v e 
i n s p e c t i o n techniques when determining the l i f e expectancy 
of s t r u c t u r e s . 

* - F e a s i b i l i t y study and p o s s i b l y design f o r a medium s i z e 
shaking t a b l e . 

- Shared c o s t a c t i o n 

The cost-shared program i s expected : 

- To help n a t i o n a l l a b o r a t o r i e s i n performing so c a l l e d 
parametric s t u d i e s i n support of the PISC a c t i v i t i e s . 
These s t u d i e s should b e t t e r c h a r a c t e r i z e the NDT 
equipments and help i n a s s e s s i n g the v a l i d i t y of the NDE 
techniques i n view of t h e i r use i n nuclear power p l a n t s . 

- In the f i e l d of f r a c t u r e mechanics the sources and e f f e c t s 
of r e s i d u a l s t r e s s e s w i l l be i n v e s t i g a t e d and c o n t r i b u 
t i o n s f o r the numerical a n a l y s i s of e l a s t o - p l a s t i c 
f r a c t u r e mechanics w i l l be made. 

1.A.2.4.Reactor core c o o l i n g system o f f normal behaviour 
i n v e s t i g a t i o n s ( f u e l temperature < 1200°C) 
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- D i r e c t a c t i o n 

Tho 3Ladies with the i n t e g r a l system LOBI f a c i l i t y b u i l t and 
e:-_jloiceu at present i n cooperation with the BMFT are aiming 
at. the i n v e s t i g a t i o n of the thermohydraulic behaviour of a PWR 
c o o l i n g system during l a r g e and small breaks and s p e c i a l 
t r a n s i e n t conditions.. P r i n c i p a l a c t i v i t i e s are : 

- thermohydralic a n a l y s i s of the p h y s i c a l phenomena occ u r i n g 
i n the core ( i n c l u d i n g e.g. c r i t i c a l comparison of a l t e r n a 
t i v e emergency core c o o l i n g and decay heat removel (DHR) 
systems). 

- A p p l i c a t i o n of l a r g e system codes f o r t e s t p r e d i c t i o n and 
a n a l y s i s c a l c u l a t i o n s , and assessment of these codes i n the 
framework of t h i s a c t i v i t y . 

* LOBI experience i n the area of code a p p l i c a t i o n and assessment 
shows that there i s a need f o r an extension of the independent 
assessment of l a r g e computer codes i n c l u d i n g improvement of 
p h y s i c a l models on tu3 b a s i s of p r e d i c t i o n c a l c u l a t i o n s and 
thermohydraulic a n a l y s i s of the r e s u l t s and the development of 
a p l a n t code a n a l y s i s as a t o o l to f a c i l i t a t e the assessment 
process. 

- Shared cost a c t i o n 

The shared cost a c t i v i t i e s are a l o g i c c o n t i n u a t i o n of the 
e x i s t i n g programme and complementary to the J.R.C. a c t i v i t i e s . 

The concern b a s i c s t u d i e s on small s c a l e experiments and 
i n c l u d e d e t a i l e d e v a l u a t i o n s l e a d i n g to the development of 
models f o r l a r g e system codes. 

Examples of these s t u d i e s are : b a s i c heat t r a n s f e r s t u d i e s i n 
the tv<o phase flow regimes, coolant flow patterns i n a v a r i e t y 
of c o n d i t i o n s s i m u l a t i n g the coolant behaviour i n d i f f e r e n t 
plans of the primary and secondary loop systems. 

1.A.2.5.Reactor core and c o o l i n g systems under sever a c c i d e n t  
c o n d i t i o n s ( f u e l temperature > 1200 C) 

- D i r e c t a c t i o n 

* The chief aim of the SUPER SARA programme was to obtain an 
understanding of the key phenomea in a severe accident 
scenario involving core uncovery with subsequent fuel damage 
and fission product release and transport. The presently 
planned activities are directed towards the same goal but are 
essentially limited to : (i) analysis of available in-pile 
data, (ii) development of models respectively computation 
tools, ( i i i ) specific experimental (out-of-pile) support. 
Thermal hydralic analysis will focus on core uncovery and 
-reflood transient and involves modelling of : transient two 
phase flow, convective heat transfer in the uncovered (vapour) 
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region, e f f e c t s of r a d i a t i o n and chemical r e a c t i o n . 

The phenomena to be modelled f o r the f u e l are f u e l rod and 
c l a d deformation, l i q u e f a c t i o n and r e l o c a t i o n as we l l as c l a d 
and f u e l fragmentation phenomena. Tests i n support of model 
and code development can be conducted on e x i s t i n g i n s t a l l a 
t i o n s which are designed to cover an unusual wide pressure 
range. 

In the f i e l d of f i s s i o n product r e l e a s e a deep study and 
assessment of the world e f f o r t on modelling and code 
development i s planned. 

- Shared c o s t a c t i o n 

The aforementioned direct-action programme has to be closely 
associated with the planned cost shared activities (covering a 
variety of out-of-pile tests and model development tasks) in 
this f i e l d . It is further necessary to have access to results 
provided to establish collaborations with : 
- the Swedish activity Marviken V 
- the US/DOE sponsored activities LOFT and Clean-up TMI 2 
- the US/NRC sponsored activities PBF, NRU, ACRR-Sandia and 

possibly at a later time with : 
- the Canadian program NRX/NRU. 
The Commission will also explore possibilities of parti 
cipation in integral test programmes performed in Europe 
(PHEBUS). 
In addition, the Commission proposes its participation in 
separate effect testing programmes and related analysis work 
in the areas of material reactions (chemical and physical 
processes), the formation and coolability of fuel debris, the 
likelihood and effects of steam explosions, the potential melt 
attack on pressure vessel and base-mat, etc. 
It is expected that from these studies guidance is obtained to 
preserve or to recover the reactor core in a stable situation 
even in those cases where a large power-cooling mismatch has 
temporarily occurred. 
The activities of fission product release/transport and the 
aerosol behaviour studies are related to the whole chain of 
events : 
- the fission product release from fuel 
- the physico/chemical effects during fission product trans

port from the primary circuit to the containment and the 
phenomena occuring in the containment. 
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1.A.2.6.The r e a c t o r outer containment phenomena during severe  
accidents c o n d i t i o n s 

- D i r e c t a c t i o n 

* The J.R.C. disposes of a l a r g e r e s e r v o i r (100 m3) to c o n t r i 
bute i n the hydrogen combustion s t u d i e s . P o s s i b l y the ESSOR 
outer containment could a l s o be made d a v a i l a b l e to analyse the 
d i s t r i b u t i o n of hydrogen and other gases. 

- Shared cost a c t i o n 

The a c t i v i t i e s foreseen i n cooperation with n a t i o n a l o r g a n i s a 
t i o n s are both a n a l y t i c a l and experimental. 

- Combustion processes w i l l be st u d i e d to determine f l a m a b i l i t y 
and explosion l i m i t s f o r m u l t i p l e component systems and 
p a r t i c u l a r a t t e n t i o n w i l l be devoted to the d e f l a g r a t i o n to 
detonation t r a n s i t i o n c r i t e r i a . 

- Techniques w i l l be developed to m i t i g a t e the e f f e c t s of 
hydrogen combustion using e i t h e r c o n t r o l l e d recombination with 
oxygen or other techniques. 

- Always i n the f i e l d of d i s t r i b u t i o n and combustion processes, 
s t u d i e s w i l l be continued to determine outer containment 
e x t e r n a l l o a d i n g by gas cloud explosions and the response of 
re a c t o r containment s t r u c t u r e s . 

1.A.2.7.The d i s p e r s i o n of f i s s i o n products i n the atmosphere 

- D i r e c t a c t i o n 
None proposed. 

- Shared cost a c t i o n 

The Commission participated, with da small effort in the past, 
to programmes which should help in assuring radioprotection to 
the population under accidental conditions. \ 
This effort is planned to be increased and particular atten
tion will be given to research in the areas of definition of 
the accidental release, the study of special effects like the 
dispersion of products over sea, the development of dispersion 
models and their verification in small and large distance 
tests to be conducted by collaborative f i e l d t r i a l s . 

1.A.3, Resources 

See table "Summary and articulation of action programme on the 
development of nuclear fission energy". 
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1.B. Fast Breeder Reactor Safety 

l . B . l . O b j e c t i v e s 

Most of the Member States of the Community have devoted 
s u b s t a n t i a l e f f o r t to the development of L i q u i d Metal Fast 
Breeder Reactors during the past 25 years. Very l a r g e f i n a n c i a l 
e f f o r t s have been devoted to t h i s development which to-day s t i l l 
accounts f o r approx. 20% to t o t a l R + D expenditure i n the 
energy s e c t o r . The Community's t e c h n i c a l achievements are 
unmatched i n any other region of the world : s e v e r a l expermental 
r e a c t o r s dand prototypes have been s u c c e s f u l l y c o n s t r u c t e d and 
operated and one l a r g e demonstration s t a t i o n (Super Phenix, 1300 
MWe) i s nearing completion (1984). 

The broad aim i n the s e l e c t i o n of t o p i c s f o r the Community 
1984-1987) programme has been the c o n s i s t e n c y with the 
o b j e c t i v e s of the C o u n c i l R e s o l u t i o n of 18/2/1980 concerning 
f a s t breeder r e a c t o r s (*). 

The above mentioned C o u n c i l R e s o l u t i o n u n d e r l i n e s the importance 
of the f a s t breeder option f o r the f u t u r e energy supply of the 
Community, s t r e s s e s the importance of c o n t i n u i t y i n the e f f o r t 
of developing the system, r e a f f i r m s the paramount importance 
o f s a f e t y as an o b j e c t i v e of the development e f f o r t and c a l l s 
upon the Community to lend support f o r the above o b j e c t i v e . 

Under the heading of a c c i d e n t p r e v e n t i o n , i t should f i r s t of a l l 
be mentioned that the e f f o r t on development of p r o b a b i l i s t i c 
r i s k a n a l y s i s , human f a c t o r s and man/machine i n t e r a c t i o n covered 
under the LWR s e c t i o n , are g e n e r a l l y r e l e v a n t to LMFBRs and are 
t h e r e f o r e not repeated here. The t o p i c s addressed more 
s p e c i f i c a l l y i n the LMFBR s e c t i o n are : 

- Instrumentation, c o n t r o l and p r o t e c t i o n . I t s broad o b j e c t i v e 
i s to improve the treatment of i n f o r m a t i o n o r i g i n a t e d i n v i t a l 
p a r t s of the system, and p a r t i c u l a r l y i n the very compact 
core, i n order to permit the monitoring of the s t a t e of the 
p l a n t f o r operator i n f o r m a t i o n and e v e n t u a l l y f o r automation 
of c o r r e c t i v e a c t i o n . 

- I n t e g r i t y of components and s t r u c t u r e s , and r e l a t e d s t u d i e s on 
m a t e r i a l p r o p e r t i e s . The long term o b j e c t i v e i s to a r r i v e at a 
systematic approach p e r m i t t i n g the c o r r e c t assessment of the 
l i f e time of s t r u c t u r e s t a k i n g i n t o account the s p e c i f i c 
s e r v i c e l o a d i n g s , m a t e r i a l s and environment of LMFBRs. 

I t must be noted that the LMFBR s t r u c t u r e s are made of t h i n 
walled s t a i n l e s s s t e e l working at high temperature and are 
t h e r e f o r e s u b s t a n t i a l l y d i f f e r e n t from those used i n LWRs which 
are t h i c k , made i n great p a r t of f e r r i t i c s t e e l s and work at 
lower temperature. 

(*) O.J. N° C 51/5 of 29/2/1980. 
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Thus design and c a l c u l a t i o n codes as w e l l as non d e s t r u c t i v e 
methods of i n s p e c t i o n must take i n t o account phenomena and 
m a t e r i a l p r o p e r t i e s f o r which experience i n L i g h t Water Reactor 
components design, c o n s t r u c t i o n and operation i s not n e c e s s a r i l y 
s u f f i c i e n t or r e l e v a n t . 

Under the heading of accident a n a l y s i s , c o n t r o l and m i t i g a t i o n , 
the o b j e c t i v e s are to p a r t i c i p a t e i n s o l v i n g s p e c i f i c 
thermo-hydraulic problems which are very important during the 
i n i t i a t i n g phase of the a c c i d e n t . A s i g n i f i c a n t e f f o r t w i l l be 
devoted, l i k e i n the past, to the study of the most severe and 
u n l i k e l y a c cidents i n v o l v i n g severe damage of the core. However, 
increased emphasis w i l l be given to a more r e a l i s t i c d e s c r i p t i o n 
of the d i f f e r e n t phases of p o t e n t i a l l y severe a c c i d e n t s . This is 
expected to lead to a r e d u c t i o n of conservatism i n the 
e v a l u a t i o n of mechanical energy r e l e a s e and i t coul i n general 
show that the r e a c t o r behaves much more benignly than now 
p o s t u l a t e d . The f o l l o w i n g t o p i c s are i n c l u d e d under t h i s 
heading : 

- Reactor core and c o o l i n g systems i n off-normal c o n d i t i o n s 
- Severe accident d a n a l y s i s 
- I n t e g r i t y of s t r u c t u r e s under dynamic loadings 
- Outer containment i n a c c i d e n t c o n d i t i o n s . 

I.B.2. A c t i v i t i e s 

1.B.2.1.Instrumentation, c o n t r o l and p r o t e c t i o n 

- D i r e c t A c t i o n : none proposed. 

- Shared Cost A c t i o n : 

Sensor Improvement. 

Improvement of instrumentation r e l i a b i l i t y and a p p l i c a t i o n to 
f a u l t i d e n t i f i c a t i o n and l o c a t i o n by : 

- development of sensors f o r a LMFBR environment using novel 
or d i v e r s e measuring p r i n c i p l e s as w e l l as novel 
t r a n s m i s s i o n means, 

- grouping of instruments i n t o s i n g l e easy-to-handle probes. 

Computer base s i g n a l p r o c e s s i n g techniques & a p p l i c a t i o n 

A p l l i c a t i o n of computer based s i g n a l p r o c e s s i n g techniques 
(e.g. p a t t e r n r e c o g n i t i o n ) and a p p l i c a t i o n to : 
- thermal and a c c o u s t i c noise a n a l y s i s i n sodium, 
- improvement of d i s c r i m i n a t i o n between f a u l t s and a r t i f a c t s 

i n a c c o u s t i c and eddy c u r r e n t i n s p e c t i o n of r e a c t o r 
components, 
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- automation of f a i l e d f u e l l o c a t i o n using delayed neutron 
d e t e c t o r s , 

- r e a c t i v i t y and subassembly s t a t e monitoring. 

System Design 

Development of system design concepts that r e f l e c t general 
trends towards d i s t r i b u t i o n c o n t r o l , more el a b o r a t e c o n t r o l 
s t r u c t u r e s and i n c r e a s i n g l e v e l s of monitoring and meet 
requirements f o r demonstrable r e l i a b i l i t y , s a f e t y , speed of 
o p e r a t i o n and improved p l a n t e v a i l a b i l i t y . 

1.B.2.2.Integrity of Components and S t r u c t u r e s 

- D i r e c t A c t i o n : 

The JRC a c t i v i t i e s i n t h i s f i e l d are concentrated on : 

- c h a r a c t e r i s a t i o n of r e a c t o r m a t e r i a l s (under various s t r a i n -
r a t e s , temperature and i r r a d i a t i o n c o n d i t i o n s ) , i n p a r t i c u l a r 
c r e e p - f a t i g u e t e s t s , 

- development of c o n s t i t u t i v e equations with the i n t r o d u c t i o n of 
m a t e r i a l damage models, 

- f r a c t u r e mechanics t e s t s on d i f f e r e n t shaped specimens i r r a 
d i a t e d at d i f f e r e n t f l u e n c e s f o r the e v a l u a t i o n of i r r a d i a t i o n 
damage. 

Shared Cost A c t i o n 

- V a l i d a t i o n of c o n s t i t u t i v e equations by experimental t e s t s 
f o r shapes, m d a t e r i a l s ( i n c l u d i n g weldments) using l o a d i n g 
combinations which are r e p r e s e n t a t i v e of r e a l operating 
c o n d i t i o n s of f a s t r e a c t o r s . 

- S e r v i c e l i f e p r e d i c t i o n e x e r c i s e s f o r s e l e c t e d a u s t e n i t i c 
s t e e l components e.g. a pipe elbow and f e r r i t i c s t e e l 
component, e.g. tubing s e c t i o n f o r b o i l e r use. 

- S t r u c t u r a l d e f e c t propagation 
Tests on l a r g e specimens and model s t r u c t u r e s ( i n c l u d i n g 
weldments) subjected to t y p i c a l r e a c t o r l o a d i n g h i s t o r i e s : 
b i a x i a l l o a d i n g s , combined membrane and b i a x i a l l o a d i n g s , 
combined primary (mechanical) and secondary (thermal, 
r e s i d u a l ) s t r e s s i n g , c y c l i c l o a d i n g . 



20 

1.B.2.3.Reactor core and c o o l i n g systems i n off-normal c o n d i -
t i o n s 

- D i r e c t A c t i o n 

An e x i s t i n g w e l l equipped sodium loop i s a v a i l a b l e which w i l l 
be used f o r the f o l l o w i n g a c t i v i t i e s : 

- Measurement of the sodium b o i l i n g c h a r a c t e r i s t i c s at steady 
s t a t e and t r a n s i e n t mass flow c o n d i t i o n s and thermal noise 
a n a l y s i s with the 12-pin g r i d / w i r e spaced and f u l l length 
t e s t s e c t i o n s ( t h i s part of the programme w i l l be concluded 
at the beginning of 1985). 

- Simulation of decay heat removal from subassemblies : the 
s p e c i f i c phenomena to be i n v e s t i g a t e d w i l l be the heat 
t r a n s p o r t by n a t u r a l convection and i t s l i m i t . 

This study has v a l i d i t y f o r a l l f a s t r e a c t o r designs and i s 
complementary to the proposals d i s c u s s e d h e r e a f t e r . 

- Shared Cost A c t i o n 

- Sodium coolant thermo-hydraulic s t u d i e s : Improvement to be 
modelling of n a t u r a l convection and sodium b o i l i n g i n 
t r a n s i e n t and shut-down c o n d i t i o n s . A t t e n t i o n w i l l be p a i d 
to d e s c r i p t i o n of the heat path between the core and the 
intermediate heat exchanger and to the temperature f i e l d i n 
the upper plenum. 

- T r a n s i e n t f u e l behaviour ( i n - p i l e experiment) 

. T r a n s i e n t f u e l behaviour 

I t i s proposed to perform slow overpower t r a n s i e n t s i n the 
HFR r e a c t o r at Petten i n which s i m i l a r experiments had 
already been c a r r i e d out f o r l o s s of flow c o n d i t i o n s . HFR 
i s p a r t i c u l a r l y s u i t e d f o r s i n g l e pin t r a n s i e n t s with 
power doubling times of 1 to 10 sec. The r e a c t o r has the 
p o s s i b i l i t y to p r e c o n d i t i o n f u e l pins over a c e r t a i n 
p e r i o d at nominal power before the t r a n s i e n t i s i n i t i a t e d . 

1.B.2.4.Severe Ac c i d e n t A n a l y s i s 

~ D i r e c t A c t i o n 

At present a v a i l a b l e computer codes deal with the i n i t i a t i n g 
events up i n t o the e a r l y t r a n s i t i o n phase (e.g. EAC/JRC) and 
with the l a t e r phases of the a c c i d e n t s c e n a r i o s (e.g. 
SIMMER/NRC). In both the e a r l y and l a t e r phases of the s c e n a r i o s 
complicated flow s i t u a t i o n s occur i n v o l v i n g multicomponent / 
multiphase f l u i d dynamics. The present p r o j e c t aims at improving 
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the c a p a b i l i t i e s of both EAC and SIMMER to achieve greater 
r e a l i s m i n accident s i m u l a t i o n and consequence e v a l u a t i o n . 

The t h e o r e t i c a l model development w i l l be supported by an 
experimental v a l i d a t i o n programme with simulant and r e a l r e a c t o r 
m a t e r i a l s . 

An important e f f o r t w i l l be devoted to the experimental 
i n v e s t i g a t i o n and modelling of s p e c i f i c aspects of acc i d e n t 
s c e n a r i o s , such as plugging and f r e e z i n g phenomena, f u e l coolant 
i n t e r a c t i o n s , c o o l a b i l i t y of d e b r i s bed under post accident 
c o n d i t i o n s , formation and c o o l i n g of molten pools, thermomecha-
n i c a l load on core catcher s t r u c t u r e s . 

To t h i s aim the f o l l o w i n g a c t i v i t i e s are planned : Co n t i n u a t i o n 
of the i n - p i l e PAHR programme coordinated and funded by the JRC 
to study the c o o l a b i l i t y of de b r i s beds: the i n - p i l e t e s t s w i l l 
be performed i n the BR2 (Mol) and i n Melusine (Grenoble) 
r e a c t o r s . 

- O u t - o f - p i l e t e s t s i n the multipurpose FARO f a c i l i t y where 
100 Kg U02 can be melted and r e l e a s e d i n d i f f e r e n t t e s t 
s e c t i o n s , to i n v e s t i g a t e p l a t e e r o s i o n by U02 j e t s , plugging 
and f r e e z i n g phenomena i n channel and c l u s t e r geometry, 
thermomechanical load on s t r u c t u r e s , fragmentation and 
settlement, l a r g e mass f u e l - c o o l a n t i n t e r a c t i o n . 

- Cost shared a c t i o n 

- f u e l p o s t - f a i l u r e phenomena ( i n - p i l e t e s t s ) 

The s i m u l a t i o n of two types of a c c i d e n t s i s proposed : a 
l o s s of heat sink and subassembly a c c i d e n t . 

The whole a c c i d e n t sequence w i l l be i n v e s t i g a t e d s t a r t i n g 
from the c o o l i n g p e r t u r b a t i o n , up to the melt down of f u e l 
elements, and the behaviour of molten m a t e r i a l . P a r t i c u l a r l y 
i n case of a subassembly the behaviour of a molten pool and 
i t s c o o l i n g p o t e n t i a l w i l l be of main concern. 

I t i s foreseen to perform these experiments i n the BR2 
(CEN-MOL) and SCARABEE (CEA-Cadarache) r e a c t o r s . 

The funding requested f o r the i n - p o l e experiments covers the 
co s t of f e a s i t i l i t y s t u d i e s which are necessary f o r the BR2 
and B-art of the SCARABEf programme and the execution of some 
SCARABE E experiments duri n g a two years p e r i o d . 

- Molten m a t e r i a l motions and i n t e r a c t i o n s 

Separate e f f e c t type i n v e s t i g a t i o n s w i l l be concluded as a 
complement to d i r e c t a c t i o n a c t i v i t i e s : 
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. Expermental i n v e s t i g a t i o n s of s p e c i f i c molten m a t e r i a l 
problems, e.g., e j e c t i o n frc;. ' core, i n t e r a c t i o n s with 
s t r u c t u r e s . 

. C o n t r i b u t i o n to code development and v a l i d a t i o n f o r m u l t i 
phase, multicomponent phenomena treatment. 

A c t i v i t i e s w i l l a l s o be s t a r t e d concerning 

- F i s s i o n product r e l e a s e from damaged f u e l and d i s t r i b u t i o n 

. t h e o r e t i c a l a n a l y s i s and experimental v e r i f i c a t i o n of 
v a p o r i s a t i o n r a t e s f o r r a d i o l o g i c a l l y important species 
c o n t a i n i n g f o r example plutonium, higher a c t i n i d e s , 
caesium, ruthenium. 

. r a d i o a c t i v i t y d i s t r i b u t i o n i n the primary c i r c u i t during 
and f o l l o w i n g a severe core a c c i d e n t . 

1.B.2.5.Integrity of s t r u c t u r e under dynamic lo a d i n g s 

- D i r e c t A c t i o n 

The i n v e s t i g a t i o n on dynamic m a t e r i a l p r o p e r t i e s i s s t r o n g l y 
r e l a t e d to the study of m a t e r i a l p r o p e r t i e s under o p e r a t i o n a l 
c o n d i t i o n s : the main o b j e c t i v e i s the d e f i n i t i o n of 
c o n s t i t u t i v e laws f o r m a t e r i a l s i n d i f f e r e n t damage s i t u a t i o n s 
and under dynamic l o a d i n g . 

Small specimens of v i r g i n or damaged m a t e r i a l s w i l l be submit
ted to t e n s i l e t e s t s at d i f f e r e n t s t r a i n r a t e s and 
temperatures. 

The s p e c i a l high l o a d dynamic t e s t i n g machine w i l l be used f o r 
t e s t s on l a r g e specimens (5000 mm2 cross s e c t i o n ) to 
i n v e s t i g a t e the i n f l u e n c e of t h i c k n e s s , of r e a l s i z e d e f e c t s 
e t c . and to v e r i f y the v a l i d i t y of c o n s t i t u t i v e laws. Tests 
using concrete specimens are a l s o envisaged. 

In p a r a l l e l to the study of m a t e r i a l p r o p e r t i e s the extension 
and development of dynamic s t r u c t u r e a n a l y s i s codes w i l l be 
continued. 

- Cost shared a c t i o n 

- Development improvement and v a l i d a t i o n of codes f o r design 
and a n a l y s i s of f a s t r e a c t o r s t r u c t u r e s (e.g. primary 
containment, r e a c t o r roof, p i p i n g systems) i n presence of 
dynamic l o a d i n g s . 

1.B.2.6.Outer containment i n a c c i d e n t c o n d i t i o n s 

- D i r e c t A c t i o n ; none proposed 
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- Shared Cost A c t i o n 

T h i s a c t i o n addresses a number of problem areas which are 
r e l a t e d to the d e f i n i t i o n of a r a d i o a c t i v i t y source terra f o r 
the consequence assessment of a severe a c c i d e n t during which 
sodium and p o s s i b l y f i s s i o n products are r e l e a s e d i n t o the 
outer containment. 

- I n t e r a c t i o n of sodium with a i r , water and concrete 

- F i s s i o n product t r a n s p o r t i n the secondary containment 
M o d e l l i n g of a e r o s o l behaviour 

- Outer containment behaviour 
Assessment of outer containment with regard to i t s r e t e n t i o n 
c a p a b i l i t i e s . 

I.B.3. Resources 

See t a b l e "Summary and a r t i c u l a t i o n of a c t i o n programme on the 
development of nuclear f i s s i o n energy". 

l . C . Implementation of the C o u n c i l R e s o l u t i o n of 22.7.1975 
concerning the t e c h n o l o g i c a l problems of nuclear s a f e t y 

This a c t i o n , which i s e n t i r e l y managed from headquarters, 
s t a r t e d i n 1976 by the i n s c r i p t i o n i n the budget of a l i n e 
c o v e r i n g the expenses f o r s t a f f (4A, 2B, 2C), The o b j e c t i v e of 
t h i s a c t i o n i s mainly to perform comparison, a n a l y s i s and 
sy n t h e s i s s t u d i e s i n the f i e l d of c o o r d i n a t i o n of research and 
of harmonisation of s a f e t y methodologies, codes and standards 
both f o r L i g h t Water Reactor and Fast Breeder Reactor systems. 

In 1980 the C o u n c i l agreed upon a Commission proposal to add a 
c o n t r a c t u a l part to t h i s a c t i o n , i n view of f i n a n c i a l l y 
s upporting comparison, a n a l y s i s and s y n t h e s i s s t u d i e s i n the 
f i e l d of codes and standards f o r Fast Breeder Reactors. 

The Commission r e p o r t s p e r i o d i c a l l y to the C o u n c i l the progress 
of t h i s a c t i o n . The Commission attaches p a r t i c u l a r importance to 
t h i s a c t i o n and proposed that i t should be continued during 
1984-1987 at the same l e v e l of e f f o r t than i n the past. 

1.C.1. A c t i v i t i e s 

i n the f i e l d of thermal r e a c t o r s (LWR) 

- Studies of t e c h n i c a l and r e g u l a t o r y aspects 
. Information exchange on a p p l i e d s a f e t y réglementation, 

c r i t e r i a , codes and standards with the scope to reach a 
c e r t a i n degree of harmonisation by mutual information 

. I d e n t i f i c a t i o n of general and s p e c i f i c s a f e t y c r i t e r i a , 
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codes and standards and approaches of s p e c i f i c LWR s a f e t y 
problems as they are a p p l i e d or under development i n the 
Member States. 

. C l a s s i f i c a t i o n and i d e n t i f i c a t i o n of convergencies and 
di v e r g e n c i e s , i d e n t i f i c a t i o n of t h e i r causes, proposals f o r 
improvement. 

. C o n s u l t a t i o n on n a t i o n a l réglementation p r o j e c t s , c r i t e r i a , 
codes and standards i n the Member States and on p r o j e c t s f o r 
codes and guides prepared i n the n a t i o n a l context. 

. C o o r d i n a t i o n of s a f e t y a n a l y s i s on s p e c i f i c p r o j e c t s , coor
d i n a t e d a c t i o n s with other i n t e r n a t i o n a l o r g a n i s a t i o n s i n 
p a r t i c u l a r with OECD/NEA and IAEA. 

- Coordination of n a t i o n a l research programmes 

. Handling of info r m a t i o n on programmes i n general which are 
provided by n a t i o n a l experts and the JRC 

. Handling of info r m a t i o n on d e t a i l e d programmes Annual 
p u b l i c a t i o n of programme sheets - Index of research program
mes 

. Exchange of views and s y n t h e s i s on generic problems 

. I d e n t i f i c a t i o n of themes f o r which cooperation and a concen
t r a t i o n of resources i s advantageous and of areas i n which 
research should be i n i t i a t e d . 

i n the f i e l d of f a s t breeder r e a c t o r s 

- Comparison of s a f e t y measures i n view of d r a f t i n g p r e l i m i n a r y 
common s a f e t y c r i t e r i a and g u i d e l i n e s 

- Information exchange and d i s c u s s i o n s on cu r r e n t research pro
grammes performed i n the Member States; c o n c e r t a t i o n and 
c o o r d i n a t i o n 

- Production of s t a t e - o f - t h e - a r t r e p o r t s i n s e l e c t e d areas and 
recommendation f o r new a c t i v i t i e s 

- Execution of "benchmark"-type s t u d i e s to compare d i f f e r e n t 
approaches a p p l i e d to the treatment of s p e c i f i c problems. 

Codes and Standards f o r Fast Reactors 

- Comparative a n a l y s i s of n a t i o n a l standards f o r manufacture, 
i n s p e c t i o n and q u a l i t y c o n t r o l a p p l i c a b l e to Fast Reactor 
components 

- Comparative a n a l y s i s of s t r u c t u r a l codes such as e l a s t o p l a s t i c 
benchmark c a l c u l a t i o n s , seismic benchmark c a l c u l a t i o n s ; design 
codes (such as ASME) needed f o r f a s t r e a c t o r components design 
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Comparative a n a l y s i s of m a t e r i a l p r o p e r t i e s and s p e c i 
f i c a t i o n s such as t e n s i l e and s t r e s s rupture p r o p e r t i e s , 
allowable s t r e s s e s , creep f a t i g u e data and data to a s s i s t 
m a t e r i a l d e f e c t a n a l y s i s . M a t e r i a l s are considered i n f u n c t i o n 
of t h e i r s u i t a b i l i t y f o r f a s t r e a c t o r use. 

- Development of s a f e t y c l a s s i f i c a t i o n guide f o r f a s t r e a c t o r 
mechanical systems and components and comparison with 
comparable guides outside the Community. 

l.C.2. Resources 

The resources necessary f o r 1984-1987 amount to 2,2 MUCE f o r 
s t a f f (A4, 2B, 2C) and 2 MUCE f o r c o n t r a c t u a l support to 
comparison, a n a l y s i s and syn t h e s i s s t u d i e s i n the f i e l d of codes 
and standards f o r f a s t r e a c t o r s . 

T o t a l 4,2 MUCE (3,3 MUCE 1983 value) 

2. SUB-PROGRAMME "NUCLEAR FUELS AND ACTINIDE RESEARCH" 

2.1. O b j e c t i v e s 

T h i s sub-programme i s executed at the Transuranium I n s t i t u t e of 
JRC K a r l s r u h e . I t i s based on the i n t e r n a t i o n a l l y e s t a b l i s b l e d 
experience of t h i s I n s t i t u t e i n the f i e l d of nuclear f u e l s and 
on i t s l e a d i n g r o l e i n the f i e l d of a c t i n i d e research. 
The sub-programme has two main o r i e n t a t i o n s , both d i r e c t l y 
r e l e v a n t f o r the development of the nuclear f i s s i o n i n d u s t r y : 

- the improvement of nuclear f u e l s f o r f a s t breeder r e a c t o r s ; 

- the s a f e t y of the f u e l c y c l e f o r both l i g h t water and f a s t 
breeder r e a c t o r s . 

In a d d i t i o n , and as the f o c a l p o i n t of a l a r g e cooperation with 
s c i e n t i f i c l a b o r a t o r i e s of the Community, a par t of t h i s sub-
programme i s dedicated to the i n v e s t i g a t i o n of chemical and 
p h y s i c a l p r o p e r t i e s of a c t i n i d e s o l i d s . 

In t h i s way, a b a s i c knowledge r e l e v a n t to a l l nuclear research 
i s formed. 

The research on nuclear f u e l s f o r FBR, cove r i n g i n the past the 
l a r g e s t p a r t of the I n s t i t u t e ' s a c t i v i t y , i s now o r i e n t e d 
towards s p e c i f i c a t i o n of an optimized c a r b i d e f u e l . 
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The i n c r e a s i n g e f f o r t concerned with the s a f e t y of the f u e l 
c y c l e , covers a l a r g e part of the sub-programme, and provides 
support to other sub-programmes of the RAP "Nuclear F i s s i o n " 
(e.g., Reactor Safety and Waste Management). I t covers a s e r i e s 
of p o i n t s such as : 

- the determination of the thermodynamic p r o p e r t i e s at high and 
very high temperatures of s e l e c t e d nuclear m a t e r i a l s , which 
are r e l e v a n t f o r core a c c i d e n t a n a l y s i s ; 

- the study of the oxide f u e l under t r a n s i e n t c o n d i t i o n s to 
understand f i s s i o n product migration within and r e l e a s e from 
the f u e l ; 

- the study of the formation of a c t i n i d e s i n p i l e ( f o r both LWR 
and FBR) r e l e v a n t f o r the handling of i r r a d i a t e d and r e c y c l e d 
f u e l ; 

- the study of powder and a e r s o l formation i n the handling of 
plutonium f u e l s . 

The part of the sub-programme concerned with a c t i n i d e fundamen
t a l research i n c l u d e s work on c r y s t a l chemistry (preparation and 
c h a r a c t e r i z a t i o n of samples) and study of the s o l i d s t a t e 
p h y s i c a l p r o p e r t i e s , d i r e c t e d to e s t a b l i s h a general theory of 
bonding i n s o l i d a c t i n i d e s as w e l l as to form a b a s i s f o r a 
p o s s i b l e a p p l i c a t i o n of a c t i n i d e c o n t a i n i n g compounds as 
c a t a l y s t s . 

2.2. Proposed a c t i o n s 

2.2.1. Operation l i m i t s of nuc l e a r m a t e r i a l s 

The p r o j e c t i n v e s t i g a t e s e s s e n t i a l aspects of nuclear mate
r i a l s : 

- the e v a l u a t i o n of the impact of op e r a t i n g and extreme working 
c o n d i t i o n s on the mechanical and chemical s t a b i l i t y of advan
ced f u e l f o r f a s t r e a c t o r s 

- the determination of the thermophysical p r o p e r t i e s of s e l e c t e d 
r e a c t o r m a t e r i a l s at very high temperature, as needed f o r core 
a c c i d e n t a n a l y s i s . 

Advanded Fuel O p t i m i z a t i o n . 

Based on extensive i n f o r m a t i o n gained during research programmes 
1977-80 and 1980-83 the s p e c i f i c a t i o n of optimized (as to 
burn-up, rod power and mechanical s t a b i l i t y ) advanced f u e l w i l l 
be elab o r a t e d , a c a r b i d e - r i c h and oxygen- c o n t r o l l e d f u e l f o r 
both helium and sodium bonding. This development w i l l be f o l l o 
wed and supported by the e l a b o r a t i o n of a code d e s c r i b i n g f u e l 
behaviour composed of sub-models t e s t e d by s u i t a b l e experiments. 
The optimized f u e l s w i l l be subjected to f a s t f l u x i r r a d i a t i o n s 
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i n order to confirm the p r e d i c t e d performance. 

P r o p e r t i e s of Reactor M a t e r i a l s at Very High Temperatures 

Fast neutron r e a c t o r m a t e r i a l s , e s s e n t i a l l y f u e l s and c o o l a n t s , 
w i l l be subjected to high and very high temperatures and t h e i r 
thermodynamic c h a r a c t e r i s t i c s w i l l be determined. In t h i s 
context r a p i d expansion upon heating by l a s e r pulse impact w i l l 
be one of the methods of i n v e s t i g a t i o n , another w i l l be 
e q u i l i b r i u m vapour pressure measurements i n a high temperature-
high pressure autoclave. Measurements of s p e c i f i c heat at 
constant pressure above the melting p o i n t w i l l f i l l a gap i n the 
knowledge of thermophysical p r o p e r t i e s necessary f o r the 
p r e d i c t i o n of m a t e r i a l behaviour under a c c i d e n t c o n d i t i o n s . 

2.2.2. A c t i n i d e C y c l e Safety 

This p r o j e c t aims at answering questions a r i s i n g from the impact 
of transuranium elements on the s a f e t y of the nuclear f u e l 
c y c l e : 

- measurements of a c t i n i d e formation i n - p i l e 
- a n a l y s i s of p o s s i b l e mechanisms of a c c i d e n t a l r e l e a s e of dust 

and a e r o s o l s formed during f u e l f a b r i c a t i o n 
- demonstration of the p o t e n t i a l and l i m i t s of var i o u s reproces

s i n g headend methods f o r advanced Pu-fuels and i n v e s t i g a t i o n 
of key r e p r o c e s s i n g problems. 

Formation of A c t i n i d e s I n P i l e (FACT). 

The formation of a c t i n i d e s i n high burn-up LWR and FBR f u e l -
due to t h e i r r a d i a t i o n hazards - i s a d e c i s i v e f a c t o r f o r the 
handling of i r r a d i a t e d and r e c y c l e d f u e l and f o r the f u e l c y c l e 
i n g e n e r a l . The formation of heavy metal isotopes and thus a l s o 
minor a c t i n i d e s (No, Am, Cm) w i l l be i n v e s t i g a t e d with high pre
c i s i o n under t y p i c a l power r e a c t o r and prototype FBR c o n d i t i o n s . 
Computer p r e d i c t i o n s w i l l be checked. R a d i a t i o n dose w i l l be 
c a l c u l a t e d . Capsule i r r a d i a t i o n s of mg amounts as we l l as of 
f u e l p e l l e t s under w e l l - d e f i n e d c o n d i t i o n s w i l l be necessary. In 
the l a t t e r case i s o t o p i c a n a l y s i s has to be complemented by 
chemical treatment which forms a n a t u r a l l i n k to the sub-project 
REPRO. F i n a l l y thermophysical c h a r a c t e r i s t i c s , phase diagrams 
and f u e l - c l a d i n t e r a c t i o n of f u e l c o n t a i n i n g s i g n i f i c a n t amounts 
of minor a c t i n i d e s l i k e Np-237 and Am-241 w i l l be determined. 

Safe Handling of Nuclear Fuels (SHAPE). 

The handling of nuclear f u e l s , e s s e n t i a l l y P u - f u e l s , w i l l be 
i n v e s t i g a t e d with s p e c i a l regard to dust and a e r o s o l formation. 
In t h i s context a l s o p r o d u c t i o n procedures are reviewed with 
regard to e l i m i n a t i o n of dust formation by the use of g e l -
supported p r e c i p a t e d m a t e r i a l and optimal homogenization of 
mixed oxides at low temperatures. E q u a l l y , a e r o s o l s formed under 
a c c i d e n t a l c o n d i t i o n s , as i n glove box f i r e s , w i l l be 
i n v e s t i g a t e d . Experimental competence r e q u i r e d i n t h i s f i e l d 
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forms the sound b a s i s of a f o c a l p o i n t f o r the s t u d i e s of 
harmful and poisonous a e r o s o l s i n the context of various 
i n d u s t r i e s i n the Community. 

Fuel Reprocessing (REPRO) 

Carbide head-end r e p r o c e s s i n g s t u d i e s w i l l be completed with 
i n v e s t i g a t i o n of a l t e r n a t i v e processes. Key problems of nuclear 
f u e l r e p r o c e s s i n g such das Pu-containing r e s i d u e s , problems 
a s s o c i a t e d with Np-237 and s e p a r a t i o n of a c t i n i d e s from the 
r e p r o c e s s i n g stream before they enter the waste stream w i l l be 
t r e a t e d . 

2.2.3. A c t i n i d e Research 

This p r o j e c t aims at i n v e s t i g a t i n g and understanding the 
chemical bond i n s o l i d a c t i n i d e s with emphasis on i n t e r m e t a l l i c 
and simple binary compounds of the l e a s t known elements i n the 
f i r s t h a l f of the s e r i e s , e s p e c i a l l y Pa, Np, Am and Cm. 

A c t i n i d e Chemistry 

S p e c i f i c compounds of major and minor a c t i n i d e s are produced by 
s u i t a b l e c r y s t a l growth methods with very high p u r i t y and 
r e p r o d u c i b l e p h y s i c a l and chemical c h a r a c t e r i s t i c s , a necessary 
c o n d i t i o n not only f o r the sub-project " A c t i n i d e P h y s i c s " but 
a l s o f o r the combined e f f o r t s on a c t i n i d e r e s e r a r c h of the 
Member States of the Community. In a d d i t i o n , t h e i r b a s i c 
physico-chemical p r o p e r t i e s l i k e c r y s t a l s t r u c t u r e , PVI-diagram 
and s t a b i l i t y regions w i l l be s t u d i e d . 

A c t i n i d e Physics 

The p h y s i c a l c h a r a c t e r i s t i c s of w e l l - s p e c i f i e d a c t i n i d e com
pounds r e p r e s e n t a t i v e of c e r t a i n bonding types dare s t u d i e d with 
s p e c i a l c o n s i d e r a t i o n of s u r f a c e p r o p e r t i e s . This i s done i n the 
double context of studying the i n f l u e n c e of 5f e l e c t r o n s on the 
chemical bond and to form a b a s i s f o r p o s s i b l e c a t a l y t i c a p p l i 
c a t i o n of a c t i n i d e compounds. 

2.2.4. T r a n s i e n t behaviour of oxide f u e l s and f i s s i o n product  
r e l e a s e under severe f u e l damage c o n d i t i o n s 

P r e p a r a t i o n of a model to d e s c r i b e the behaviour of oxide f u e l s 
i n a t r a n s i e n t of power or temperature. T r a n s i e n t studied w i l l 
range from the r e l a t i v e l y m i l d d e v a i a t i o n s from normal ope r a t i o n 
which dare i n e v i t a b l e as a r e s u l t of f u e l movements or mismatch 
of coolant flow and power to the extreme s i t u a t i o n s of a hypo
t h e t i c a l a c c i d e n t i n which severe f u e l damage can be expected. 

M o d e l l i n g and t r a n s i e n t experiments 

Basi c t h e o r e t i c a l s t u d i e s supported by experimental work on 
f i s s i o n product m i g r a t i o n w i t h i n the f u e l l a t t i c e w i l l form the 
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b a s i s f o r the model which w i l l be developed and compared w i t h 
r e s u l t s from experiments of more t e c h n o l o g i c a l n a t u r e . These 
experiments w i l l i n c l u d e i n - r e a c t o r t r a n s i e n t t e s t s and 
s i m u l a t i o n experiments u s i n g i r a d i a t e d f u e l i n the hot c e l l . 

F i s s i o n p r o d uct r e l e a s e under a c c i d e n t c o n d i t i o n s 

The severe f u e l damage regime w i l l be covered p r i m a r i l y by 
exa m i n a t i o n of f u e l t e s t e d i n the course of r e a c t o r s a f e t y 
e x periments. Short l i v e s f i s s i o n p r o d uct r e l e a s e d u r i n g i r r a d i 
a t i o n experiments s i m u l a t i n g severe f u e l damage a c c i d e n t s w i l l 
be s t u d i e d . 

F u e l s used w i l l i n c l u d e FBR mixed o x i d e , LWR UO ̂  and p o s s i b l y 
a l s o LWR mixed o x i d e v a r i e t i e s . ^ 

2.3. RESOURCES 

Ref. t o A c t i v i t y MUCE 
A c t i v i t y •.(1-98;3 v a l u e s ) 

2.2.1. O p e r a t i o n l i m i t s 17.4 
of n u c l e a r mate
r i a l s 

2.2.2. A c t i n i d e c y c l e .,:··;·' .'. 28. 
s a f e t y 

2.2.3. A c t i n i d e r e s e a r c h 13.8 

2.2.4. T r a n s i e n t b e h a v i o u r of 6.5 
o x i d e f u e l s and f i s s i o n 
p r o d u ct r e l e a s e under 
severe f u e l damage con
d i t i o n s . 

TOTAL : 65.7 

3. SUB-PROGRAMME "RADIOACTIVE WASTE MANAGEMENT" 

3.1. O b j e c t i v e s 

R a d i o a c t i v e Waste Management has been s u c c e s s f u l l y p r a c t i s e d i n 
the Community s i n c e s e v e r a l decades o n l y as f a r as low l e v e l 
wastes dare concerned. Management of wastes c o n t a i n i n g l o n g 
l i v e d i s o t o p e s (and p a r t i c u l a r l y p l u t o n i u m contamined wastes) 
and of l i g h l i v e l wastes ( t h a t i s wastes a r i s i n g from reprocess-
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i n g o p e r a t i o n s ) has not y e t reached the stage of i n d u s t r i a l 
m a t u r i t y , a l t h o u g h c e r t a i n b a s i c t e c h n o l o g i e s are a l r e a d y a v a i l 
a b l e . L a s t but not l e a s t the d e f i n i t i v e s t o r a g e of these wastes 
i s not y e t p r a c t i s e d . 

The broad o b j e c t i v e of RD & D a c t i v i t i e s of the Community i s 
t h e r e f o r e t o h e l p c r e a t i n g a comprehensive waste management 
system, capable of a s s u r i n g the s a f e t y of man and the p r o t e c t i o n 
of the environment. 

The twelve year (1980-1992) Community a c t i o n p l a n f o r r a d i o 
a c t i v e wastes, approved by the C o u n c i l i n 198C (*) ensures the 
n ecessary c o n c e r t a t i o n w i t h i n the Community as w e l l as the 
o r i e n t a t i o n and the c o n t i n u i t y of the a c t i v i t i e s . 

The o b j e c t i v e s of Community a c t i o n w i l l be : 

a) Concerning the phases t r e a t m e n t , c o n d i t i o n i n g and h a n d l i n g 
of wastes : 

- t o improve the e x i s t i n g methods of management t a k i n g advan
tage of the t e c h n o l o g i c a l p r o g r e s s . In p a r t i c u l a r , t o o p t i 
mize the management methods of low and medium l e v e l wastes 
and t o put a t the d i s p o s a l of the o p e r a t o r s more economi
c a l , more p e r f o r m i n g and s a f e r methods. 

- t o develop and b r i n g t o m a t u r i t y treatment and c o n d i t i o n i n g 
p r o c e s s e s f o r h i g h l e v e l wastes and l o n g l i v e d wastes, when 
these p r o c e s s e s are not y e t a v a i l a b l e . 

- t o develop p r o c e s s e s w i t h s i m i l a r purpose f o r those gaseous 
wastes which might not i n the f u t u r e be d i r e c t l y r e j e c t e d 
t o the atmosphere. 

- t o work out methods of c h a r a c t e r i z a t i o n , c r i t e r i a of accep
tance and g u a l i t y c o n t r o l f o r wastes t o be s t o r e d . 

b) C o n c e r i n g the phase of f i n a l s t o r a g e of h i g h l e v e l wastes and 
l o n g l i v e d wastes 

- the d e m o n s t r a t i o n of f e a s i b i l i t y of f i n a l s t o r a g e i n 
c o n t i n e n t a l g e o l o g i c a l f o r m a t i o n s ( s a l t , g r a n i t e , c l a y , 
e t c ) by the s t u d y , the c o n s t r u c t i o n and e x p l o i t a t i o n of 
e x p e r i m e n t a l v a u l t s and the i n s t a l l a t i o n of underground 
p r o t o t y p e s . 

- the e v a l u a t i o n of f e a s i b i l i t y of f i n a l s t o r a g e i n v o l v i n g 
b u r i a l under ocean sediments by l a b o r a t o r y and i n s i t u 
e x p e r i m e n t s . 

- the e v a l u a t i o n of s a f e t y of the d i f f e r e n t o p t i o n s of f i n a l 
s t o r a g e , by d e v e l o p i n g r i s k a n a l y s i s m e t h o d o l o g i e s , model-

(*) O.J. C 51/1 of 29.2.80. 
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i z a t i o n of phenomena and a c q u i s i t i o n of e x p e r i m e n t a l 
r e s u l t s . T h i s approach take? account of the i T n p o s s i b T l i t v 
t o d i r e c t l y demonstrate s a f e t y f o r very l o n g p e r i o d s and i s 
s u s c e p t i b l e of c o n t i n u o u s improvement i n the l i g h t of 
e x p e r i e n c e which w i l l be a c q u i r e d i n e x p e r i m e n t a l i n s t a l l a 
t i o n s . 

c) Concerning management of r a d i o a c t i v e wastes as a whole 

- the o p t i m i z a t i o n of r a d i o a c t i v e waste management w i t h 
r e s p e c t t o s a f e t y and c o s t . 

- the i n t e g r a t i o n waste management i n t o a g l o b a l s t r a t e g y f o r 
the f u e l c y c l e downstream the r e a c t o r . 

- the study of the p l u r i n a t i o n a l dimensions of the waste 
management and of t h e i r i n f l u e n c e on management. 

To a t t a i n t h e s e o b j e c t i v e s , i t w i l l be n e c e s s a r y t o c o n t i n u e 
w i t h o u t h e s i t a t i o n the e f f o r t of Community R & D both w i t h i n 
the J o i n t Research C e n t r e and through shared c o s t a c t i o n 
which a l r e a d y c o v e r s , s i n c e many y e a r s , a s i g n i f i c a n t p a r t of 
the e f f o r t i n Member S t a t e s ( p a r t i c u l a r l y c o n c e r n i n g the 
f i n a l s t o r a g e ) . 

Community c o o p e r a t i o n and c o o r d i n a t i o n must be r e i n f o r c e d 
a c c o r d i n g t o the o r i e n t a t i o n s of the Community a c t i o n p l a n 
c o n c e r n i n g r a d i o a c t i v e wastes. A l s o i n t e r n a t i o n a l c o o p e r a t i o n 
i n the broaded sense must be r e i n f o r c e d as i t i s o n l y 
through j o i n t e f f o r t t h a t the s o l u t i o n of the problem of 
f i n a l s t o r a g e w i l l c a r r y c o n v i c t i o n w i t h the p u b l i c . 

3.2. Proposed a c t i o n s 

The f u t u r e a c t i o n s w i l l be executed w i t h i n the frame of p l u r i a n -
shared c o s t programmes and of d i r e c t a c t i o n by the JRC i n s t r i c t 
c o o p e r a t i o n . The JRC w i l l c o n t r i b u t e w i t h the r e s u l t s of i t s own 
r e s e a r c h , w i t h i t s s c i e n t i f i c support and w i t h i t s e x p e r t i s e . 

Other means of a c t i o n c o u l d be en v i s a g e d i n f u t u r e i n p a r t i c u l a r 
c o n c e r n i n g the study and r e a l i z a t i o n of p i l o t i n s t a l l a t i o n s . 

The proposed a c t i o n s a re summarized i n what f o l l o w s . I t s h o u l d 
be noted t h a t they a r e d e f i n e d i n some more d e t a i l i n the case 
of the JRC programme, which s h o u l d s t a r t i n 1984. C o n v e r s e l y , 
the 3rd shared c o s t a c t i o n programme w i l l s t a r t i n 1985 (*), and 
i t i s too e a r l y t o f i x the d e t a i l s . 

3„2.1. D i r e c t a c t i o n 

P r o j e c t 1. : Waste management and f u e l c y c l e . 

(*) The p r e s e n t programme c o v e r s the period 1980-84 (O.J. N° L 
78/22 of 25.3.80). 
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T h i s p r o j e c t aims a t impr o v i n g f u t u r e i n s t a l l a t i o n s f o r the f u e l 
c y c l e w i t h a view of o p t i m i z i n g the management of wastes. 

- study of s t r a t e g i e s m i n i m i z i n g the q u a n t i t i e s of a l p h a 
e m i t t e r s both from the p o i n t of view of f e a s i b i l i t y ( e x p e r i 
mental a c t i v i t i e s ) and of i n t e r e s t ( c o s t / b e n e f i t s t u d i e s ) . 

In p a r t i c u l a r , t he p o t e n t i a l of the proc e s s OXAL-MAW w i l l be 
s t u d i e d on a l a r g e r s c a l e ; i n 1980-82, the a p p l i c a t i o n of 
t h i s p r o c e s s t o c h e m i c a l s e p a r a t i o n of the a c t i n i d e s c o n t a i n e d 
i n the a l p h a contaminated wastes a r i s i n g from r e p r o c e s s i n g 
p l a n t had a l r e a d y been s t u d i e d . Hot c e l l s from the ADECO 
l a b o r a t o r y of the ESSOR complex w i l l be u t i l i z e d . T h i s a c t i o n 
w i l l be s t r i c t l y c o o r d i n a t e d w i t h the shared cost a c t i o n . 

- c h a r a c t e r i z a t i o n and c o n t r o l of c o n d i t i o n e d waste from the 
p h y s i c a l dand c h e m i c a l p o i n t of view. N o n - d e s t r u c t i v e methods 
of a n a l y s i s w i l l c o n t i n u e t o be improved. A l s o new a c t i o n s 
w i l l be s t a r t e d p a r t i c u l a r l y i n the f i e l d of p h y s i c a l c h a r a c 
t e r i z a t i o n . C e r t a i n experiments c o u l d be executed i n the ADECO 
hot c e l l s . T h i s a c t i o n completes and sup p o r t s an on-going c o s t 
shared a c t i o n (see s u b j e c t 1 l a t e r on). 

P r o j e c t 2. : S a f e t y of waste s t o r a g e i n c o n t i n e n t a l g e o l o g i c a l 
f o r m a t i o n s , 

No s u b s t a n t i a l r e o r i e n t a t i o n of the h i g h l e v e l waste s t o r a g e 
s a f e t y a n a l y s i s s t a r t e d i n 1974 by the JRC i n proposed. R a t h e r , 
the e f f o r t s on r i s k e v a l u a t i o n f o r a l p h a b e a r i n g wastes w i l l be 
i n t e n s i f i e d . These l a t t e r wastes a re not i n c l u d e d i n p r o j e c t 
PAGIS (Performance Assessment of G e o l o g i c a l I s o l a t i o n System) 
executed i n c o o p e r a t i o n w i t h the c o s t s h a r i n g a c t i o n . 

The g a t h e r i n g and v a l i d a t i o n of the necessary data w i l l be 
a c h i e v e d by l a b o r a t o r y l o n g term experiments on the d i f f e r e n t 
b a r r i e r s . A c o l l a b o r a t i o n w i t h CEN-SCK Mol on the study of 
p l a s t i c c l a y f o r m a t i o n s i s e x i s t i n g s i n c e 1980 and w i l l c o n t i n u e 
i n view of the importance of c o n n e c t i n g m e t h o d o l o g i c a l s t u d i e s 
to r e a l e x p e r i m e n t a l s i t e s . A c o n t r i b u t i o n of s t u d i e s on hard 
r o c k s as w e l l as s a l t f o r m a t i o n s w i l l a l s o be g i v e n , thus 
complementing n a t i o n a l l a b o r a t o r y s t u d i e s . 

C o o r d i n a t i o n w i t h shared c o s t a c t i o n on p r o j e c t MIRAGE 
( M i g r a t i o n of r a d i o n u c l i d e s i n the geosphere) w i l l a l s o be 
c o n t i n e d . 

P r o j e c t 3. : F e a s i b i l i t y and s a f e t y of f i n a l s t o r a g e by b u r i a l 
under deep ocean sediments. 

T h i s l o n g term r e s e a r c h r e q u i r e s c o o p e r a t i o n a t World l e v e l i n 
view of i t s m u l t i d i s c i p l i n a r y and i n t e r n a t i o n a l c h a r a c t e r . T h i s 
c o o p e r a t i o n has a l r e a d y s t a r t e d under the a e g i s of ΝΕΑ, whose 
Working Group "Sub-Seabed D i s p o s a l " i s a r e f e r e n c e p o i n t i n the 
s u b j e c t . 
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The JRC w i l l c o n c e n t r a t e on w e l l d e f i n e d o p t i o n s ( f o r i n s t a n c e : 
b u r i a l by f r e e f a l l p e n e t r a t i o n ) and on the development of 
s p e c i a l i z e d equipment (hyper p r e s s u r e l a b o r a t o r y f o r the study 
of phenomena of m i g r a t i o n and of b a r r i e r performance under h i g h 
p r e s s u r e ) . 

I n a f o l l o w i n g phase, the JRC w i l l endeavour t o s t i m u l a t e the 
c r e a t i o n of European a s s o c i a t i o n s i n the r e s e a r c h c o n c e r n i n g the 
problems r a i s e d by p o s s i b l e i n - s i t u e x p e r i m e n t s . 

Shared c o s t a c t i o n w i l l c o n t i n u e t o c o n t r i b u t e t o the 
f e a s i b i l i t y s t u d i e s , i n p a r t i c u l a r by e n g i n e e r i n g s t u d i e s 
executed by the s p e c i a l i z e d i n d u s t r i e s i n the Member S t a t e s . 

3.2.2. Shared c o s t a c t i o n 

The o r i e n t a t i o n s g i v e n here are p r e l i m i n a r y . They must be 
d i s c u s s e d w i t h a l l concerned p a r t i e s d u r i n g 1983-84 : 

- p r e l i m i n a r y s t u d i e s t o be executed i n a c o o r d i n a t e d f a s h i o n 
amongst n a t i o n a l l a b o r a t o r i e s i n o r d e r t o complete b a s i c 
knowledge (e.g. c h a r a c t e r i z a t i o n of d i f f e r e n t forms of 
w a s t e s ) . 

- a c t i v i t i e s a i ming at d e m o n s t r a t i n g the v a l i d i t y of c e r t a i n 
p r o c e s s e s (e.g. waste t r e a t m e n t ) or a t v a l i d a t i n g c e r t a i n 
o p t i o n s (e.g. s t o r a g e i n g e o l o g i c a l f o r m a t i o n s ) . These a c t i v i 
t i e s w i l l be c e n t e r e d around p i l o t i n s t a l l a t i o n i n Member 
S t a t e s , i f p o s s i b l e . 

- s t u d i e s c o n c e r n i n g the economy, s a f e t y and r e g u l a t o r y a s p e c t s 
of waste management and, more g e n e r a l l y , the s t r a t e g i e s t o be 
implemented f o r each stream of wastes. 

These s t u d i e s and a c t i v i t i e s w i l l r e q u i r e a l a r g e exchange of 
i n f o r m a t i o n and i d e a s on the work of Member S t a t e s and an 
i n t e n s e c o n c e r t a t i o n a t Community l e v e l . 

S u b j e c t 1. : C h a r a c t e r i z a t i o n and q u a l i t y of c o n d i t i o n e d wastes. 

One a c t i v i t y , which has developed i n the frame of the shared 
c o s t a c t i o n s i n c e a number of y e a r s (programmes 1975-1979 and 
1980-1984) l i n k s s e v e r a l l a b o r a t o r i e s i n a c l o s e c o l l a b o r a t i o n 
( c o n c e r t e d programmes, round r o b i n t e s t s , e t c . ) i n the 
e v a l u a t i o n of the performances and of the l o n g term b e h a v i o u r of 
m a t r i x e s f o r c o a t i n g d i f f e r e n t wastes i n view of t h e i r s t o r a g e . 
T h i s a c t i v i t y w i l l be c o n t i n u e d p a r t i c u l a r l y c o n c e r n i n g the 
c o n t r o l of the q u a l i t y of c o n d i t i o n e d wastes. 

The JRC w i l l c o n t r i b u t e w i t h i t s P r o j e c t N° 1. 
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S u b j e c t 2. : Demonstration of treatment and c o n d i t i o n i n g 
p r o c e s s e s i n view of an o p t i m i z e d management of 
wastes. 

T h i s a c t i v i t y w i l l b r i n g the f i n a n c i a l support of the Community 
to the development of p i l o t s c a l e of the p r o c e s s e s a l r e a d y i d e n 
t i f i e d as the most p r o m i s i n g f o r an o p t i m i z e d management of the 
d i f f e r e n t streams of wastes, and w i l l ensure the exchange of 
i n f o r m a t i o n and e x p e r i e n c e amongst the concerned o r g a n i z a t i o n s . 

A l l types of wastes w i l l be c o n s i d e r e d , w i t h p a r t i c u l a r 
a t t e n t i o n being p a i d t o a l p h a b e a r i n g wastes, t o c l a d d i n g 
wastes, and t o c e r t a i n wastes of medium and h i g h l e v e l of 
r a d i o a c t i v i t y (e.g. r e s i d u s of d i s s o l u t i o i n r e p r o c e s s i n g 
o p e r a t i o n s ) . 

S u b j e c t 3. : Long term m i g r a t i o n of r a d i o a c t i v i t y i n c o n t i n e n t a l 
g e o l o g i c a l s t o r a g e . 

The e v a l u a t i o n of the r i s k r e l a t e d t o f i n a l waste s t o r a g e i n 
underground i n s t a l l a t i o n r e l i e s on knowledge about m i g r a t i o n of 
r a d i o - i s o t o p e s from the c o n d i t i o n e d wastes through a r t i f i c i a l 
b a r r i e r s ( c o n t a i n e r , f i l l i n g m a t e r i a l s , e t c . ) and n a t u r a l 
b a r r i e r s (the g e o l o g i c a l f o r m a t i o n i t s e l f and i t s overburden) t o 
the b i s o s p h e r e and man. 

The proposed a c t i o n w i l l be based upon the c o n t i n u a t i o n of 
P r o j e c t MIRAGE ( M i g r a t i o n of R a d i o n u c l i d e s i n the Geosphere), 
s t a r t e d i n 1983 w i t h the JRC. I t aims a t i m p r o v i n g the knowledge 
of m i g r a t i o n phenomena, t h e i r importance and t h e i r m o d e l i z a t i o n . 

S u b j e c t 4. : Conception of f i n a l s t o r a g e of wastes i n g e o l o g i c a l 
f o r m a t i o n . 

The accent on t h i s p r o j e c t w i l l depend upon the i n i t i a t i v e s of 
Member S t a t e s i n a c h i e v i n g e x p e r i m e n t a l or p i l o t i n s t a l l a t i o n s 
f o r g e o l o g i c a l s t o r a g e . 

The work now i n p r o g r e s s s h o u l d , i n any case, be brought t o 
c o m p l e t i o n ( s a l t mine a t Asse, e x p e r i m e n t a l c l a y v a u l t a t M o l , 
e t c . . . ) . 

S u b j e c t 5. : S a f e t y e v a l u a t i o n of waste f i n a l s t o r a g e . 

An imported e f f o r t w i l l be devoted t o e v a l u a t e the s a f e t y of 
d i f f e r e n t concepts of f i n a l s t o r a g e (both c o n t i n e n t a l and under 
sea bed). T h i s e f f o r t w i l l be based m a i n l y on P r o j e c t PAGIS 
(Performance Assessment of G e o l o g i c a l I s o l a t i o n System). I t s 
f i r s t phase, a l r e a d y s t a r t e d i n 1982, aims a t g a t h e r i n g e x i s t i n g 
i n f o r m a t i o n and a t c h o o s i n g methodologies and s c e n a r i o s . 

By 1986, an e v a l u a t i o n a t Community l e v e l s h o u l d become 
a v a i l a b l e . I t would be the r e s u l t e r a t i v e p r o c e s s of e v a l u a t i o n 
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a l r e a d y s t a r t e d a t n a t i o n a l l e v e l s i n c e few y e a r s . 

T h i s a c t i o n w i l l be managed j o i n t l y w i t h the JRC, and the 
r a d i a t i o n p r o t e c t i o n programme, w i t h p a r t i c i p a t i o n of Member 
S t a t e s w i t h i n the frame of p o i n t 2 of the Community A c t i o n P l a n 
c o n c e r i n g r a d i o a c t i v e wastes. 

S u b j e c t 6. : O p t i m i z a t i o n of r a d i o a c t i v e wastes management ; 
s t r a t e g y of management of d i f f e r e n t waste streams ; 
g l o b a l s t r a t e g y f o r the f u e l c y c l e downstream the 
r e a c t o r . 

These s t u d i e s aim a t the o p t i m i z a t i o n of waste management from 
the p o i n t of view of s a f e t y and c o s t . E x p e r i m e n t a l support w i l l 
be p r o v i d e d as n e c e s s a r y . 

The q u e s t i o n s t o be examined are : 

- L i m i t a t i o n i n the volume and i n the* s p e c i f i c a c t i v i t y of the 
d i f f e r e n t c a t e g o r i e s of wastes produced. 

- Q u a n t i t a t i v e a p p r e c i a t i o n of the d i f f e r e n t s t r a t e g i e s w i t h 
r e s p e c t of each waste stream from source t o f i n a l d i s p o s a l . 

- G l o b a l management s t r a t e g y f o r the f u e l c y c l e downstream the 
r e a c t o r ; d i f f e r e n t o p t i o n s ; time s c h e d u l e . 

- P l u r a t i o n a l dimensions of management ; i n f l u e n c e upon the op-
mi z a t i o n of management. 

3.3. Resources 

The p r e s e n t f o r e c a s t s f o r the programme c o s t amount t o 46 M ECU 
f o r the D i r e c t A c t i o n (1984-87) and 75 t o 100 M ECU f o r the 
shared c o s t a c t i o n (1985-89). The above i n t e r v a l i s a 
consequence of the n e c e s s i t y of p r e s e r v i n g a l a r g e degree^of 
f l e x i b i l i t y f o r the p o s s i b l e f i n a n c i n g of e x p e r i m e n t a l 
i n s t a l l a t i o n s , i n p a r t i c u l a r f o r t h e . f i n a l s t o r a g e of r a d i o a c t i 
ve wastes. Such i n s t a l l a t i o n s s h o u l d , i n p r i n c i p l e , be proposed 
f o r b i l a t e r a l or m u l t i l a t e r a l c o o p e r a t i o n w i t h i n a Community 
frame by the i n t e r e s t e d Member S t a t e s . T h i s i s not y e t the case 
a t the date of i s s u e of t h i s document. The Commission has 
e x p r e s s e d t o the C o u n c i l i t s i n t e r e s t t o r e c e i v e such p r o p o s a l s 
and i t s views about the n e c e s s a r y means. 

The amounts c o r r e s p o n d i n g t o the p e r i o d (1984-87) of the p l a n of 
a c t i o n are i n c l u d e d i n the f o l l o w i n g i n d i c a t i v e t a b l e which 
assumes a 7 % i n f l a t i o n i n the f u t u r e y e a r s . 
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O b j e c t i v e s 

D i r e c t Shared c o s t % of 
A c t i o n A c t i o n budget 

- Treatement, c o n d i t i o n i n g , P r o j e c t 1 S u b j e c t s 1 approx.50% 
h a n d l i n g of wastes ( i n p a r t ) and 2 

- F i n a l s t o r a g e of wastes P r o j e c t 2 S u b j e c t s 3, approx.35% 
underground 4 and 5 p.m. (3) 

under sea-bed P r o j e c t 3 S u b j e c t 5 approx.5 % 
( i n p a r t ) 

- O p t i m i z a t i o n of waste P r o j e c t 1 S u b j e c t 6 approx.10% 
management ( i n p a r t ) 

TOTAL BUDGET (1) 48.9 M ECU 40+3(2) + p.m. (3) 

(1) 1983 v a l u e . 
(2) For the f i r s t 3 y e a r s of 3rd programme and the l a s t year of 

2nd ( p r e s e n t ) programme (48 + 3 M ECU i n a c t u a l v a l u e s ) . 
(3) Pour mémoire. ( I t concerns the p o s s i b l e p a r t i c i p a t i o n t o the 

f i n a n c i n g of e x p e r i m e n t a l i n s t a l l a t i o n s ) . 

4. SAFEGUARDS AND FISSILE MATERIAL MANAGEMENT 

( D i r e c t A c t i o n Only) 

4.1. O b j e c t i v e s 

The e s t a b l i s h m e n t and the u p h o l d i n g of a c r e d i b l e s a f e g u a r d s 
system f o r the n u c l e a r m a t e r i a l s i n c i r c u l a t i o n i n Europe i s 
among the fundamental elements, which c o n d i t i o n the a c c e p t a b i l i 
t y and the development of n u c l e a r energy and i s one of the means 
t o respond t o the concern of the p r o l i f e r a t i o n r i s k of n u c l e a r 
weapons. 

C o n s i d e r i n g a l s o the importance of the economic impact of a 
saf e g u a r d s system, i t i s n e c e s s a r y t o e s t a b l i s h a European 
s t r a t e g y i n t h i s f i e l d f o r the 1990's and t h i s i n v o l v e s an 
im p o r t a n t Community a c t i o n and a c o n c e r t a t i o n w i t h the n a t i o n a l 
e f f o r t . 

The R and D programme proposed by the JRC i s c o n c e i v e d t o 
p r o v i d e t e c h n i c a l knowledge t o the EURATOM Safeguards D i r e c t o 
r a t e and t o the European p l a n t o p e r a t o r s f o r the im p l e m e n t a t i o n 
of t h e i r o b l i g a t i o n s i n the frame of the EURATOM and Non P r o l i 
f e r a t i o n T r e a t i e s or o t h e r Agreements. 
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P a r t i c u l a r a t t e n t i o n w i l l be p a i d t o f i n d an e q u i l i b r i u m i r the 
programme between the t e c h n i c a l needs i n r e s p e c t t o d i f f e r e n t 
safeguards o b l i g a t i o n and the i n d u s t r i a l r e a l i t y . 
For the e x e c u t i o n of the proposed programme; c l o s e c o l l a b o r a t i o n 
w i l l be m a i n t a i n e d w i t h the n a t i o n a l r e s e a r c h e s t a b l i s h m e n t 
( d i r e c t l y through ESARDA) dand w i t h the IAEA and US l a b o r a t o r i e s 
i n the frame of e x i s t i n g c o o p e r a t i o n agreements. 

The JRC, which g r a d u a l l y developed s i n c e 1969 i t s R and D 
programme i n the f i e l d of s a f e g u a r d s , has now the l a r g e s t one i n 
Europe. I t w i l l c o n t i n u e , through m u l t i p l e c o n t a c t s , w i t h the 
n a t i o n a l c e n t r e s , the n u c l e a r i n d u s t r y and the I n s p e c t o r a t e s , t o 
a f f i r m i t s r o l e as focus p o i n t f o r the R and D w i t h i n the 
Community. 

4.2. Proposed A c t i o n 

In o r d e r t o respond t o the o b j e c t i v e s mentioned above, the 
programme has been s u b d i v i d e d i n t o t h r e e p r o j e c t s . 

4.2.1. Methods and i n s t r u m e n t a t i o n f o r n u c l e a r m a t e r i a l assay  
and containment and s u r v e i l l a n c e 

The o b j e c t i v e of t h i s p r o j e c t i s : 

- t o d e velop and t o make a v a i l a b l e the n e c e ssary means and 
methods t o e s t a b l i s h and t o r e g u l a r l y v e r i f y the performance 
i n f i e l d c o n d i t i o n s of the i n s t r u m e n t s used f o r s afeguards and 
f i s s i l e m a t e r i a l s management, i n p a r t i c u l a r f o r d e s t r u c t i v e 
assay (DA), non d e s t r u c t i v e assay (NDA) and containment and 
s u r v e i l l a n c e (C/S). 

- t o prepare the n e c e ssary c o n d i t i o n s t o enable the c o n s t r u c t i o n 
of r e l i a b l e i n s t r u m e n t s s u i t a b l e f o r r o u t i n e use i n f i e l d 
( i n d u s t r i a l p r o d u c t s ) . 

- t o develop new methods or t o adapt e x i s t i n g ones, f o r the 
assay of f i s s i l e m a t e r i a l s and containment and s u r v e i l l a n c e . 

The two major a c t i v i t i e s a r e : 

a) E v a l u a t i o n of performances of n u c l e a r m a t e r i a l assay and con
tainment and s u r v e i l l a n c e methods and procedures ; e s t a b l i s -
ment of v a l i d a t i o n and t r a i n i n g l a b o r a t o r i e s . 

T h i s s u b p r o j e c t aims a t the e s t a b l i s m e n t of perfcrniances 
v a l u e s i n f i e l d f o r m a t e r i a l assay and C/S i n s t r u m e n t s . 

The e x i s t i n g JRC l a b o r a t o r i e s or o r t h e r s p e c i f i c f a c i l i t i e s 
such as the spent f u e l or f r e s h f i s s i l e m a t e r i a l s t o r a g e 
f a c i l i t i e s , w i l l be more ad e q u a t e l y equipped f o r the c a l i b r a 
t i o n of i n s t r u m e n t and methods ; i n p a r t i c u l a r f o r non 
d e s t r u c t i v e assay and C/S. The l a b o r a t o r i e s , will.tieLmade. -
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a v a i to i n s p e c t o r s or Member S t a t e e x p e r t s and have t o 
r e s p o ' I a l s o to the i n c r e a s e d r e q u e s t of t r a i n i n g . Those 
1<: o o r a - o r i e s w i l l c r e a t e the c o n d i t i o n s , which are c l o s e t o 
those encountered i n the European n u c l e a r i n d u s t r y . 

b) Development of methods and i n s t r u m e n t s and I n d u s t r i a l i s a t i o n 
of Instruments and D e v i c e s . 

Some e f f o r t w i l l be d e d i c a t e d t o the development of new 
methods, i n s t r u m e n t s or d e v i c e s (such as s e a l s ) and data 
i n t e r p r e t a t i o n a l models needed f o r p a r t i c u l a r a p p l i c a t i o n s , 
where no s a t i s f a c t o r y s o l u t i o n s have been o b t a i n e d u n t i l now 
and t o prepare the i n d u s t r i a l i s a t i o n p r o c e s s w i t h the 
European i n d u s t r y f o r the r e p r o d u c t i o n of s e r i e s of equipment 
o r i g i n a t i n g from the development at the JRC or Member S t a t e s 
l a b o r a t o r i e s and s a t i s f a c t o r i l y t e s t e d i n f i e l d as p r o t o t y p e s 
by safeguards i n s p e c t o r s . 

4 . 2 . 2 . Safeguards d a t a ; r o c e s s i n g , t r a n s m i s s i o n and e v a l u a t i o n 

The o b j e c t i v e s of t h i s p r o j e c t are : 

- t o develop s t a t i s t i c a l and i n f o r m a t i c t o o l s f o r the e v a l u a t i o n 
of n u c l e a r m a t e r i a l accountancy data p r o v i d e d by the o p e r a t o r ; 

- t o develop the n e c e s s a r y t o o l s (hard and s o f t w a r e ) f o r the 
e v a l u a t i o n i n f i e l d and a t h e a d q u a rters of measurement d a t a 
taken by the i n s p e c t o r . 

Two s u b p r o j e c t s have been d e f i n e d . 

a) N u c l e a r m a t e r i a l accountancy d a t a management 

T h i s s a b p r o j e c t aims a t the c r e a t i o n of p l a n t c a t e g o r y s p e c i 
f i c r u l e s and a data p r e p a r a t i o n language f o r the a u t o m a t i c 
i n s e r t i o n of the measurement e r r o r s f o r the d e c l a r e d batches 
i n lh>:. e x i s t i n g s t a t i s t i c a l m a t e r i a l accountancy codes, i n 
o r d e r to e v a l u a t e d i f f e r e n t m a t e r i a l balance c h a r a c t e r i s t i c s . 

Furthermore a c r i t i c a l r e v i e w w i l l be made on d e c i s i o n 
analy. i procedures f o r m a t e r i a l accountancy i n c o n n c e t i o n 
w i t h the I3ADAM ( I n t e r n a t i o n a l Safeguards Data Management 
System) code. 

b) Automatic p r o c e s s i n g , t r a n s m i s s i o n and e v a l u a t i o n of 
i n s p e c t i o n d a t a , produced by n u c l e a r m a t e r i a l assay and 
containment and s u r v e i l l a n c e i n s t r u m e n t a t i o n . 

The a c t i v i t i e s i n t h i s s u b p r o j e c t are the c o n t i n u a t i o n of on 
g o i n g s t u d i e s on the d e s i g n and development of m i c r o p r o c e s s o r 
i n t e r f a c e d i n s t r u m e n t s and r e l a t e d s o f t w a r e f o r i n f i e l d d a t a 
e v a l u a t i o n and subsequent v a l i d a t i o n . Furthermore, i t i s 
f o r e s e e n t o d e s i g n d e t a i l e d e v a l u a t i o n procedures of measure-
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ment data and i n s t r u m e n t performances. 

F i n a l l y , a f e a s i b i l i t y study and a d e m o n s t r a t i o n w i l l be 
performed on the on l i n e t r a n s m i s s i o n of i n s p e c t o r s measure
ments d a t a i n t o a l o c a l network or d i r e c t l y t o headquearters. 

4.2.3. I n t e g r a t i o n of saf e g u a r d s activités 

The o b j e c t i v e s of t h i s p r o j e c t a re : 

- t o a n a l y s e the t e c h n i c a l f e a t u r e s of proposed s a f e g u a r d s p r a c 
t i c e s ; 

- t o develop mathematical models f o r d e s c r i b i n g the safeguards 
r e l e v a n t parameters of s p e c i f i c p a r t s of a f a c i l i t y , of a com
p l e t e f a c i l i t y or of p a r t s of the f u e l c y c l e ; 

- t o develop a methodology f o r the d e s i g n of some s p e c i f i c s a f e 
guards a c t i v i t i e s t a k i n g i n t o account the o p e r a t i o n a l 
c o n s t r a i n t s from o p e r a t o r s and i n s p e c t o r s s i d e . 

Four s u b p r o j e c t s have been d e f i n e d : 

a) Study of safeguards p r a c t i c e s 

T h i s s u b p r o j e c t aims a t e v a l u a t i n g the adequacy of the p e r 
formances of measurement and C/S procedures f o r b u l k h a n d l i n g 
f a c i l i t i e s i n p a r t i c u l a r f o r f u e l f a b r i c a t i o n p l a n t s . 
Furthermore, i n t e g r a t e d experiments w i l l be performed t o 
as s e s s the q u a l i t y of s e v e r a l accountancy and v e r i f i c a t i o n 
a c t i v i t i e s a t the i n p u t of r e p r o c e s s i n g f a c i l i t i e s . 

b) Development of a c o n v e r s a t i o n a l s i m u l a t o r f o r the a n a l y s i s 
and assessment of sa f e g u a r d s p r a c t i c e s 

An upgraded v e r s i o n of an JRC e x i s t i n g p l a n t s i m u l a t o r f o r 
m a t e r i a l f l o w and measurement systems w i l l be d e s i g n e d , i t 
w i l l i n c l u d e a l s o C/S measures and a t a l a t e r stage some 
s t a t i s t i c a l d e c i s i o n a n a l y s i s f e a t u r e s . T h i s s i m u l a t i o n t o o l 
w i l l be de s i g n e d a l s o f o r i n s p e c t o r t r a i n i n g purposes. 

c) A p p l i c a t i o n of EXPERT system t e c h n i q u e s t o saf e g u a r d s 
s t u d i e s 

The a p p l i c a b i l i t y of and the b e n e f i t s which may be g a i n e d 
from EXPERT system t e c h n i q u e s t o the p l a n n i n g of some 
s p e c i f i c i n s p e c t i o n a c t i v i t i e s such as p h y s i c a l i n v e n t o r y 
t a k i n g w i l l be s t u d i e d . 

d) A n a l y s i s of saf e g u a r d s procedures through the f u e l c y c l e 

An a n a l y s i s w i l l be made of the s h i p p e r r e c e i v e r d i f f e r e n c e 
(SRD) s t r u c t u r e f o r a number of s i t u a t i o n s , and of the 
m a t e r i a l b a l a n c e of l a r g e p a r t s of the f u e l c y c l e , which p r o -
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ceeds from the combination of p a r t i a l b alances by m a t e r i a l 
balance area and SRD's. 

4.3. Resources 

The f o l l o w i n g t a b l e summarizes the d i s t r i b u t i o n of the r e s s o u r -
ces damoung the t h r e e d i f f e r e n t p r o j e c t s . The v a l u e s mentioned 
s h o u l d be c o n s i d e r e d as i n d i c a t i v e . 

P r o j e c t s T o t a l C c s t f o r 4 ye a r s 
( i n MECUS) 

4.2.1. Methods and i n s t r u m e n t a t i o n s 30.8 

4.2.2. Safeguards d a t a p r o c e s s i n g 6,1 
4.2.3. I n t e g r a t i o n of safe g u a r d s 

a c t i v i t i e s 8,5 

TOTAL : 45 - 4 MECUS 

5. SUB-PROGRAMME "DECOMMISSIONING OF NUCLEAR INSTALLATIONS" 

(Shared c o s t a c t i o n o n l y ) 

5.1. O b j e c t i v e 

E x i s t i n g e x p e r i e n c e i n the decommissioning of n u c l e a r i n s t a l l a -
l a t i o n s i s l i m i t e d (e.g., no l a r g e n u c l e a r power p l a n t has y e t 
been d i s m a n t l e d ) . The aim of Community a c t i o n i n t h i s f i e l d i s 
the j o i n t development of a system of management of n u c l e a r 
i n s t a l l a t i o n s f i n a l l y shut down and of the r a d i o a c t i v e wastes 
produced i n t h e i r d i s m a n t l i n g which, a t i t s v a r i o u s s t a g e s , w i l l 
ensure the s a f e t y and p r o t e c t i o n of man and the environment 
a g a i n s t the p o t e n t i a l hazards i n v o l v e d i n the decommissioning of 
these i n s t a l l a t i o n s . 

I n t h i s c o n t e x t , the proposed sub-programme pursues m a i n l y the 
f o l l o w i n g o b j e c t i v e s : 

- To d i s p o s e of e f f i c i e n t s u r f a c e d e c o n t a m i n a t i o n t e c h n i q u e s 
p r o d u c i n g l i t t l e secondary waste ; a p a r t i c u l a r o b j e c t i v e w i t h 
a view t o s u b s t a n t i a l l y r e d u c i n g the volume of r a d i o a c t i v e 
waste i s de c o n t a m i n a t i o n t o such a degree t h a t m a t e r i a l 
t r e a t e d can be r e l e a s e d w i t h o u t r e s t r i c t i o n . 

- To d i s p o s e of a p p r o p r i a t e t e c h n i q u e s f o r the d i s m a n t l i n g of 
t h i c k - w a l l e d s t e e l components and r e i n f o r c e d c o n c r e t e 
s t r u c t u r e s , and of the a u x i l i a r y t e c h n i q u e s (e.g., remote 
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c o n t r o l ) , r e q u i r e d t o p r o t e c t the workers a g a i n s t r a d i a t i o n . 

- To d i s p o s e of te c h n i q u e s f o r c o n d i t i o n i n g the s p e c i a l r a d i o a c 
t i v e waste m a t e r i a l s a r i s i n g from the d i s m a n t l i n g of n u c l e a r 
i n s t a l l a t i o n s ( i . e . , s t e e l , c o n c r e t e , g r a p h i t e ) , f o r f i n a l 
d i s p o s a l . 

- To d i s p o s e of more r e l i a b l e p r e d i c t i o n s on the consequences of 
decommissioning as t o r a d i a t i o n exposures, c o s t s and waste 
r e p o s i t o r y requirements ; t h i s i n v o l v e s o p t i m i z a t i o n of 
o v e r a l l decommissioning schemes, e.g., w i t h r e g a r d t o the 
t i m i n g of d i s m a n t l i n g and t o the mode of waste d i s p o s a l . 

- To d i s p o s e of c e r t a i n c o s t - e f f e c t i v e improvements f o r the de
s i g n of f u t u r e i n s t a l l a t i o n s , which f a c i l i t a t e t h e i r decommis
s i o n i n g . 

- To p r o v i d e g u i d i n g p r i n c i p l e s f o r decommissioning. 

5.2. Proposed a c t i o n s 

5.2.1. S e c t i o n A of the sub-programme comprises seven r e s e a r c h 
and development p r o j e c t s r e l a t i n g t o the f o l l o w i n g 
t o p i c s : 

1. Long-term i n t e g r i t y of b u i l d i n g and systems ; 
2. Decontamination f o r decommissioning purposes ; 
3. D i s m a n t l i n g technques ; 
4. Treatment of s p e c i f i c waste m a t e r i a l s : s t e e l , c o n c r e t e and 

g r a p h i t e ; 
5. Large c o n t a i n e r s f o r r a d i o a c t i v e waste produced i n the 

d i s m a n t l i n g of n u c l e a r i n s t a l l a t i o n s ; 
6. E s t i m a t i o n of the q u a n t i t i e s of r a d i o a c t i v e waste a r i s i n g 

from decommissioning of n u c l e a r i n s t a l l a t i o n s i n the Com
munity ; 

7. I n f l u e n c e of p l a n t d e s i g n f e a t u r e s on decommissioning. 

5.2.2. S e c t i o n B i s concerned w i t h the i d e n t i f i c a t i o n of 
g u i d i n g p r i n c i p l e s , namely : 

- c e r t a i n g u i d i n g p r i n c i p l e s i n the d e s i g n and o p e r a t i o n 
of n u c l e a r i n s t a l l a t i o n s w i t h a view t o s i m p l i f y i n g t h e i r sub
sequent decommissioning; 

- g u i d i n g p r i n c i p l e s i n the decommissioning of n u c l e a r i n s t a l 
l a t i o n s which c o u l d form the i n i t i a l elements of a Community 
p o l i c y i n t h i s f i e l d . 

5.2.3. S e c t i o n C i s m a i n l y concerned w i t h the t e s t i n g of new 
t e c h n i q u e s w i t h i n the framework of l a r g e - s c a l e decommissioning 
o p e r a t i o n s undertaken i n Member S t a t e s . B e s i d e s , the exchange of 
i n f o r m a t i o n on such o p e r a t i o n would be promoted, f o r example by 
d e l e g a t i n g e x p e r t s from o t h e r Member S t a t e s . 
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T h i s proposed sub-programme takes up the themes of the c u r r e n t 
programme (1979-1983) on the decommissioning of n u c l e a r power 
p l a n t s , but i n c l u d e s s e c t i o n C as a new i t e m . I t would a g a i n be 
implemented by the way of shared-expense a c t i o n , which proved t o 
be e s p e c i a l l y s u i t e d f o r t h i s f i e l s of r e s e a r c h . 

5.3. Resource 
The f o l l o w i n g t a b l e g i v e s a break-down of the r e s o u r c e s of the 
sub-programme and t h e i r planned u t i l i z a t i o n ( i n m i l l i o n ECU, 
over the f i v e y e a r s 1984-1988): 

Item Community budget 

Section A 5.5 
Section B 0.2 Section C 4.0 S t a f f and A d m i n i s t r a t i o n 2.4 
TOTAL 12.1 

X X X 
The C o u n c i l i s i n v i t e d t o note the o r i e n t a t i o n s c o n t a i n e d i n 
t h i s document i n view of the d i s c u s s i o n s on the Commission 
p r o p o s a l s f o r the JRC programme ( n u c l e a r s e c t i o n ) , f o r a shared 
c o s t a c t i o n i n the f i e l d of " S a f e t y of F i s s i o n R e a c t o r s " and f o r 
a shared c o s t a c t i o n i n the f i e l d of "Decommissioning of N u c l e a r 
I n s t a l l a t i o n s " . 



SUMMARY AND ARTICULATION OP ACTION PROGRAMME ON THE DEVELOPMENT OF NUCLEAR FISSION ENERGY 

(All cost figures are preliminary and indicative.) 

I Reference Direct action Shared cost Action 
Sub programme 1 Safety of Fission Reactors to Activity MUCE MUCE Remarks 

• - Activities 1983 values 1983 values actual values 
1.A LWR Safety l.A.2.1. &eliability and risk 16.7 1.9 

J Evaluation 
i 1 • .A. 2.2. Human factors and Man- ~ 3.9 
i 
j 

machine Interaction 
1.A.2.3. Integrity of compon 19.6 5.2 

i ents and Systems 
1.A.2.4. Investigations of core 43.1 3.9 

and cooling system cif normal behaviour (< 1200°C) 
1.A.2.5. Reactor core and 13.4 12.0 

cooling system under severe accidc;nt conditions (> 1200°C) 
1.A.2.6. Reactor outer - 14.3 

containment phenomena during severe accident conditions • 
1.A.2.7. Dispersion of fission - 7.1 

products in the atmosphere . 
l.B. LMFBR Safety l.B.2.1. Instrumentation, Con - 3,2 

trol and Protection 
1-B.2.2. Integrity of components 10 7.2 

and structures 1 
I 1.B.2.3. Reactor core and 10 1 bA 

cooling systems in off-
i _ i 

norm --1 conditions 



Sub programme 1 Safety of Fission Reactors 
Reference 

to 
Activities 

Activity 
Direct :action 

MUCE 
1983 values 

Shared cost Action 
MUCE 

1983 values actual values 
Remarks 

l.B.2.4. 

1.B.2.5. 

Severe accident 
analysis 
Integrity of struc
tures under dynamic 
loadings 

63.9 

15.5 

11.3 

1.4 

l.B.2.6. Outer containment 
i n a c c i d e n t c o n d i 
t i o n s 

3 . 2 

S u b - T o t a l 
192.2 

Sub-Total 
68 

S u b - T o t a l 
81.3 

I.e. Implementation o f l . C . l . LWR & LMFBR - 3.3 4 . 2 
C o u n c i l R e s o l u t i o n o f c o o r d i n a t i o n o f 
22.7.75 c o n c e r n i n g t h e s a f e t y Research, 
t e c h n o l o g i c a l problems S t u d i e s on metho-
o f N u c l e a r S a f e t y d o l o g i e s , codes 

and s t a n d a r d s 

TOTAL 192.2 71.3 85.5 



Sub programme 2 N u c l e a r f u e l s and A c t i n i d e 
R e s e a r c h 

Reference 
t o 

A c t i v i t i e s 
A c t i v i t y 

D i r e c t a c t i o n 
MUCE 

1983 v a l u e s 

Shared c 
M 

1983 v a l u e s 

o s t A c t i o n 
UCE 
a c t u a l v a l u e s 

Remarks 

Sub p r o g r a m m e 3 R a d i o a c t i v e Waste 
Management 

2 . 2 . 1 . 

2 . 2 . 2 . 

2 . 2 . 3 . 
2 . 2 . 4 . 

Operator l i m i t s on 
n u c l e a r m a t e r i a l s 
A c t i n i d e r e s e a r c h 
s a f e t y 
A c t i n i d e r e s e a r c h 
T r a n s i e n t B e h a v i o u r 

17.4 

28 

13.8 
6.5 

TOTAL 6 5 . 7 

-

3.1.A. 

3.1.B 

Treatment, c o n d i -
t i o n n i n g and 
h a n d l i n g 
F i n a l s t o r a g e 
(underground) 
F i n a l s t o r a g e 
(under seabed) 

19.6 

2 1 . 5 

5.0 

2 5 . 5 

1 7 . 8 
+ pm 
2.5 

3 . l . C . O p t i m i z a t i o n 2.8 5.2 
o f management 

TOTAL 4 8 . 9 43 
+ pm 

51 
+ pm 



Sub programma 4 S a f e g u a r d s and f i s s i l e 
m a t e r i a l management 

R e f e r e n c e 
t o 

A c t i v i t i e s 
A c t i v i t y 

D i r e c t a c t i o n 
MUCE 

1983 v a l u e s 

Shared cc 

1983 v a l u e s 

>st A c t i o n 
IUCE 
a c t u a l v a l u e s 

Remarks 

S 1 fi 
4 . 2 . 1 . Methods and 3 0 . 8 -

I n s t r u m e n t a t i o n 
4 . 2 . 2 . Safeguards Data p r o 

c e s s i n g , t r a n s m i s s i o n 
and e v a l u a t i o n 

6.1 

4 . 2 . 3 . I n t e g r a t i o n o f 
s a f e g u a r d s a c t i v i t i e s 

8.5 -

Sub programme 5 Decommissioning o f 
N u c l e a r I n s t a l l a t i o n s 

Sub programme 5 Decommissioning o f 
N u c l e a r I n s t a l l a t i o n s 

TOTAL 4 5 . 4 -

Sub programme 5 Decommissioning o f 
N u c l e a r I n s t a l l a t i o n s 

J 5 . 2 . 1 . R&D P r o j e c t s - 6.2 
5 . 2 . 2 . G u i d i n g p r i n c i p l e s - 0.2 
5 . 2 . 3 . T e s t i n g o f new 

t e c h n i q u e s 4.6 

TOTAL 11 + 12 



CONTRIBUTION OF THE RESEARCH ACTION PROGRAMME ON THE DEVELOPMENT 01' NUCLEAR FISSION ENERGY (1984-1987) TO 
THE OBJECTIVES OF THE SCIENTIFIC AND TECHNICAL FRAME-WORK PROGRAMME 1984-1987 

! - • Objective 4. Improving the Mana- Objective 6. Improving living and working conditions 
J gement of energy resources. TOTAL Scientific and technical Objec

tive 4.1. Developing nuclear 
fission energy (In particular 
it s safety aspects). 

Scientific and technical Scientific and technical 
TOTAL Scientific and technical Objec

tive 4.1. Developing nuclear 
fission energy (In particular 
it s safety aspects). 

Objective 6.1. Improving Objective 6.2. Protecting 
Scientific and technical Objec
tive 4.1. Developing nuclear 
fission energy (In particular 
it s safety aspects). safety and protecting 

health. 
the environment and prevent
ing pollution. 

Sub-Programme 1. 
Safety of fission Reactors 74 % 195.5 MECU 13 % 34 MECU 13 % 34 MECU 263 .5 MECU 

Sub-programme 2. 
Nuclear fuels and Acti 100 % 65.7 MECU 65 .7 MECU 
nide Research 
j 'sub-programme 3. 
Radioactive Wastes Mana 70 % 63.9 MECU 15 % 14 MECU 15 % 14 MECU 91 .9 MECU 
gement . 
Sub-programme 4. 
!?•-( F'eauards and fissile 100 % 45.4 MECU 45 .4 MECU 

ials management 
|Sub-programme 5. 
becommissing of 100 % 11 MECU 11 MECU 
inr installations 

1OTAL 
i -

381.5 MECU 48 MECU 48 MECU 477. 5 MECU 

! 
NOTES : 
1. till f i g u r e s a r e approximate and e x p r e s s e d i n 1983 v a l u e s . 
2. A no t a in^i c o n t r i b u t i o n t o the o b j e c t i v e "promoting i n d u s t r i a l c o m p e t i t i v e n e s s " 

must be a t t r i b u t e d t o sub-programme 1 " S a f e t y of f i s s i o n r e a c t o r s " . 



O p i n i o n o f t h e E u r a t o m S c i e n t i f i c and T e c h n i c a l 
C o m m i t t e e on t h e C o m m i s s i o n ' s p r o p o s a l s on t h e 
1984-1987 programme o f t h e J o i n t R e s e a r c h C e n t r e 
( n u c l e a r p a r t ) , and on t h e 1984-1987 programme 

o f s h a r e d - c o s t a c t i o n on r e a c t o r s a f e t y 

The S c i e n t i f i c and T e c h n i c a l C o m m i t t e e , a t t h e m e e t i n g o f 20 May 
1983, e x a m i n e d t h e c o m m u n i c a t i o n s t o be s u b m i t t e d t o t h e C o u n c i l by 
t h e C o m m i s s i o n on t h e a b o v e m e n t i o n e d programme. 

The C o m m i t t e e had a l r e a d y d i s c u s s e d , a t i t s p r e v i o u s m e e t i n g o f 
18 A p r i l 1 9 8 3 , t h e C o m m i s s i o n p r o p o s a l s c o n c e r n i n g t h e f r a m e w o r k 
programme o f r e s e a r c h , d e v e l o p m e n t and d e m o n s t r a t i o n o f t h e s c i e n t i f i c 
and t e c h n i c a l a c t i v i t i e s o f t h e C o m m u n i t i e s f o r t h e p e r i o d 1984-1987 
( d o c . C0MC82) 865 f i n a l ) . At t h e same m e e t i n g t h e C o m m i t t e e had 
d i s c u s s e d t h e g u i d e l i n e s o f t h e p r o p o s e d a c t i o n s i n t h e f i e l d o f t h e 
d e v e l o p m e n t o f n u c l e a r f i s s i o n e n e r g y as d e s c r i b e d i n document X I I / 3 1 6 / 
83 " P r o p o s a l f o r a 1984-87 a c t i o n programme on t h e d e v e l o p m e n t o f 
n u c l e a r f i s s i o n e n e r g y " . 

At t h e m e e t i n g o f 20 May 1983 t h e C o m m i t t e e d i s c u s s e d t h e JRC 
programme and t h e s h a r e d - c o s t a c t i o n on r e a c t o r s a f e t y i n t h e l i g h t o f 
t h e C o m m i s s i o n ' s p r o p o s e d a c t i o n programme f o r 1984-87 on d e v e l o p m e n t 
o f n u c l e a r f i s s i o n e n e r g y . The C o m m i t t e e w e l c o m e d t h i s o v e r a l l i n s i g h t 
i n t o Community R, D and D a c t i v i t i e s i n t h e f i e l d o f n u c l e a r f i s s i o n 
e n e r g y . 

S p e c i f i c a l l y , t h e C o m m i t t e e a d d r e s s e d i t s e l f t o t h e n u c l e a r s a f e t y 
programme w h i c h i s t h e s u b j e c t o f b o t h d i r e c t a c t i o n and s h a r e d - c o s t 
a c t i o n and a l s o t o t h e a c t i o n s w h i c h a r e t h e n u c l e a r p a r t o f t h e p r o p o s e d 
JRC programme o n l y . 



G e n e r a l c o n s i d e r a t i o n s 

1. The Committee s t r e s s e d t o the Commission the need to r e t a i n f l e x i b i l i t y 
i n the f o r m u l a t i o n and e x e c u t i o n of the programme. However, the Com
m i t t e e took note of the f a c t t h a t i t would not be p o s s i b l e t o f i n a n c e 
a major new i n i t i a t i v e such as the c o n s t r u c t i o n of a l a r g e s c a l e 
machine from p r e s e n t r e s o u r c e s and t h a t such i n i t i a t i v e would r e q u i r e 
f r e s h budgetary p r o v i s i o n . The f l e x i b i l i t y c u r r e n t l y a v a i l a b l e would 
s u f f i c e t o fund new p r o j e c t s of the o r d e r of 10-15 MUC o n l y . 

2. In o r d e r t o enhance f l e x i b i l i t y the Committee s t r e s s e s the need t o 
have c l e a r l i n e s of m a n a g e r i a l r e s p o n s i b i l i t y . 

3. The Committee r e c o g n i z e s t h a t programmes of t h i s s c a l e are e v o l u t i o n 
ary i n n a t u r e and the recommendation which f o l l o w seek t o a d v i c e the 
Commission i n the l i g h t of t h i s c o n s i d e r a t i o n . 

4. The Committee wished t o be a s s o c i a t e d w i t h and i n v o l v e d i n t h i s 
e v o l u t i o n a r y p r o c e s s and i t p a r t i c u l a r l y asks to be s u p p l i e d w i t h such 
i n f o r m a t i o n as w i l l g i v e i t a f u l l h i s t o r i c a l p i c t u r e . 

5. The Committee notes w i t h p l e a s u r e the i n c r e a s e d p r o v i s i o n f o r s h a r e d -
c o s t a c t i o n s i n the p r e s e n t programme, r e c o g n i z i n g the m u l t i p l i e r 
e f f e c t which o p e r a t e s on such a c t i o n s . 

I I . Recommendations 

Su b j e c t t o the comments l i s t e d below, the Committee approves the 
g e n e r a l d i r e c t i o n of the programme and the apportionment of r e s o u r c e s . 

I I . 1. FUSION 

The Committee noted t h a t i n the c u r r e n t c o s t - s h a r e d a c t i o n programme 
i n f u s i o n a t o t a l of about 45 MUC w i l l be devoted by the Commission 
t o t e c h n o l o g y a c t i v i t i e s . 



The Committee endorses the need f o r r e s e a r c h i n t o f u s i o n s a f e t y but 
c o n s i d e r s t h a t now and f o r some c o n s i d e r a b l e time t o come the work 
s h o u l d be f o c u s e d on g e n e r i c i s s u e s . 

I t c o n s i d e r s t h a t t h i s work s h o u l d i n c l u d e some c o n s i d e r a t i o n of 
the management of f u s i o n waste. 

11.2. REACTOR SAFETY 

The Committee s u p p o r t e d the e x p e c t e d c l o s e l i a i s o n between s h a r e d -
co s t and d i r e c t a c t i o n s and drew a t t e n t i o n t o the importance of 
a p p r o p r i a t e Community p a r t i c i p a t i o n i n extra-Community p r o j e c t s . 
The Committee suggested t h a t w i t h i n the e v o l u t i o n of the programme 
an e f f o r t s h o u l d be made t o t r a n s f e r r e s o u r c e s t o the a r e a of 
a c c i d e n t p r e v e n t i o n ( e . g . human f a c t o r s , man/machine i n t e r f a c e , 
maintenance of components and systems) from the a r e a of a c c i d e n t 
m i t i g a t i o n . However, the problem of f i s s i o n p r o d u c t d e p o s i t i o n and 
d e c o n t a m i n a t i o n s h o u l d be a n a l y s e d at Community l e v e l . The p o t e n t i a l 
use of the l a r g e containment volumes a v a i l a b l e at JRC f o r H^ d i s t r i b u 
t i o n and combustion s t u d i e s s h o u l d be i n v e s t i g a t e d . The Importance of 
s t r e n g t h e n i n g the LOBI p r o j e c t and the f u l l e x p l o i t a t i o n of the 
e x p e r i m e n t a l r i g has been emphasized. 

The Committee s t r e s s e d the importance of LMFBR s a f e t y and agreed on 
t h e g e n e r a l o u t l i n e of the c o r r e s p o n d i n g programme. 

11.3. RADIOACTIVE WASTE 

The STC s t r e s s e s t h e i mportance of a l l a c t i v i t i e s r e l a t e d t o a l p h a -
waste management and a i m i n g both at d i m i n i s h i n g the a l p h a c o n t e n t i n 
waste and at f u l l y c h a r a c t e r i z i n g i t i n view of i t s d i s p o s a l . 



I I . 4 CONTROL OF FISSILE MATERIAL 

The Committee welcomed the proposed i n c r e a s e i n t h i s area and 
p a r t i c u l a r l y endorsed the p r o p o s a l s t o set up a c a l i b r a t i o n l a b o r a t o r y 
and t o p r o v i d e t r a i n i n g f a c i l i t i e s f o r safeguards i n s p e c t o r s and p l a n t 
o p e r a t o r s . 

I I . 5 . NUCLEAR FUELS AND ACTINIDE RESEARCH 

The Committee notes and approves the i n t e n t i o n of the Commission t o use 
part of the p o t e n t i a l of the K a r l s r u h e e s t a b l i s h m e n t f o r the b e n e f i t 
of the programmes I I 2, I I 3 and I I 4. 

The Committee recommends the Commission t o r e c o n s i d e r the r e s s o u r c e s 
devoted t o the study of advanced f u e l s and t o the s a f e - h a n d l i n g of 
f u e l elements. 

I I I . FINAL REMARKS 

The above are a few b r i e f comments which were made d u r i n g a course of 
an o v e r s h o r t d i s c u s s i o n and the Committee w i l l wish t o r e t u r n to the 
i n d i v i d u a l programmes i n much more d e t a i l b e f o r e t h e i r i mplementation i s 
f i n a l l y i n i t i a t e d . 



FINAL ADVICE 

REACTOU SAFETY SECTION OF THE 1984-87 RESEARCH ACTION PROGRAMME 

29th ACMP-Reactor S a f e t y , 16-17 May 1983 

The 29th meeting of the ACMP-Reactor S a f e t y took p l a c e on 16-17 May 
1983. I t s primary t a s k was t o d i s c u s s and g i v e a d v i c e on the g e n e r a l 
o b j e c t i v e s of the Reactor S a f e t y Programme as they are proposed i n the 
Commission documents ( p a r t s of ACS-335-e " P r o p o s a l f o r a '984-87 
A c t i o n Programme on the Development of N u c l e a r F i s s i o n Energy", ACS-
336-e "The Future A c t i v i t i e s of the .JRC", r e l e v a n t t o Reactor S a f e t y , 
ACS--332-e " P r o p o s a l f o r a Shared-Cost Research Programme on Reactor 
S a f e t y 1984-87" and ACS-33'!-e " P r o p o s a l f o r the JRC 1984-87 M u l t i a n n u a l 
Programme"). 

The ACMP was informed at the b e g i n n i n g of the meeting t h a t the p r o 
p o s a l s had been prepared f o l l o w i n g the s t r a t e g y o u t l i n e d i n document 
C0P-i(82)865-final. T h i s s t r a t e g y mainly f o r e s e e s t h a t a l l Commission 
sponsored r e s e a r c h a c t i v i t i e s s h o u l d s a t i s f y the o b j e c t i v e s o u t l i n e d 
i n the framework programme and s h o u l d executed by e i t h e r d i r e c t 
(JRC) or shared-cost a c t i o n s or a combination of t h e s e . 

The Committee r e c o g n i z e s the v a l u e of the p r o p o s a l s of the Commission 
which i s exoected t o i n c r e a s e the o v e r a l l b e n e f i t and t o f a v o u r the 
i n t e g r a t i o n of Communitary r e s e a r c h a c t i v i t i e s . The ACMP supports 
the expected c l o s e l i a i s o n between the proposed shared-cost a c t i o n s 
and the d i r e c t a c t i o n s f o r the v a r i o u s themes of the programme. 

There was g e n e r a l agreement on the Commission c h o i c e s of the themes t o 
be pursued and s i x d e l e g a t i o n s gave support t o the g e n e r a l balance 
between the d i r e c t a c t i o n s (JRC) and s h a r e d - c o s t a c t i o n s w h i l e empha
s i z i n g t h a t a f u r t h e r e x a m i n a t i o n of d e t a i l would be r e q u i r e d . The 
Dutch d e l e g a t i o n r e q u i r e s f u r t h e r i n f o r m a t i o n and more c o n s u l t a t i o n 
b e f o r e t a k i n g a p o s i t i o n . The German d e l e g a t i o n wanted t o p l a c e more 
emphasis on a c h i e v i n g c o o p e r a t i o n among member c o u n t r i e s through con
c e r t e d . c t i o n i n a d d i t i o n t o s h a r e d - c o s t a c t i o n and a l s o wanted t o 
m a i n t a i n a r e s e r v a t i o n obout the budget of the shared-cost a c t i o n and 
balance between t h i s a c t i o n and the d i r e c t a c t i o n programme. The 
French d e l e g a t i o n gave a q u a l i f i e d a p p r o v a l i n which, i f a m o d i f i c a t i o n 
i n the sha r e d - c o s t budget i s r e q u e s t e d , t h i s m o d i f i c a t i o n s h o u l d be 
made on the b a s i s of p r i o r i t i e s r e l a t e d t o the a c t i v i t i e s f o r which 
JRC competences may i n c r e a s e the v a l u e of Community c o l l a b o r a t i o n . 

The programme d i s c u s s i o n was d i v i d e d i n t o f o u r main h e a d i n g s , i . e . 
A c c i d e n t P r e v e n t i o n and A c c i d e n t A n a l y s i s f o r LWRs and LMFBRs 
respec t i v e l y . 



C o n c e r n i n g A c c i d e n t P r e v e n t i o n i n L i g h t Water R e a c t o r s , t h e Committee 
agreed on the proposed work i n the areas of R i s k and R e l i a b i l i t y A s s e s s 
ment as w e l l as I n t e g r i t y of Components and Systems. Some d e l e g a t i o n s 
were i n f a v o u r of a more d i r e c t i nvolvement of t h e JRC i n t h e area of 
Human F a c t o r s . Others s t r e s s e d t h e importance of s t r e n g t h e n i n g the 
Commission e f f o r t i n t h e development of PRA m e t h o d o l o g i e s . The 
Committee took note t h a t the Commission has s t a r t e d a study on the 
f e a s i b i l i t y , v a l u e and p o s s i b l e programme f o r a medium s i z e v i b r a t i n g 
t a b l e f o r s e i s m i c r e s e a r c h . I t was emphasized t h a t t h e JRC s h o u l d 
c o l l e c t data on s i m i l a r i n s t a l l a t i o n s and r e l a t e d r e s e a r c h programmes, 
i n c l u d i n g t h o s e o u t s i d e t h e Community, as a p a r t of t h i s s t u d y . 

C o n c e r n i n g A c c i d e n t A n a l y s i s i n L i g h t Water R e a c t o r s , the Commission 
p r e s e n t a t i o n s d i v i d e d t h e f i e l d i n t o the t h r e e r e g i o n s , f o r con
v e n i e n c e : 

- c o r e phenomena not e x c e e d i n g 1200°C 

- c o r e phenomena e x c e e d i n g 1200°C 

- o u t e r containment and f i s s i o n p r o d u c t b e h a v i o u r i n s e v e r e a c c i d e n t 
c o n d i t i o n s . 

1) There i s a g e n e r a l wish t o maximize t h e b e n e f i t s o f LOBI f o r the 
Community and t h e r e i s support f o r t h e proposed s t a f f i n c r e a s e . 
The a s s o c i a t e d a c t i v i t y of code assessment i s s u p p o r t e d and a need 
t o w e l l c o o r d i n a t e t h i s a c t i v i t y w i t h o t h e r group a c t i v i t i e s con
cerned w i t h codes (CSNI) was emphasized. The need t o p r o p e r l y 
i n t e g r a t e i n t o the i n t e r n a t i o n a l framework of a c t i v i t i e s , i n c l u d i n g 
i n p a r t i c u l a r t h e a c t i v i t i e s i n the member c o u n t r i e s ( e . g . BETHSY), 
was u n d e r l i n e d . To t h i s end, a c o m b i n a t i o n o f t h e d i f f e r e n t con
s u l t a t i v e groups (LOBI, Group A) tends t o be s u p p o r t e d . 

2) The proposed JRC programme of s e v e r e a c c i d e n t a n a l y s i s e x p l i c i t l y 
i n t e g r a t e d w i t h t h e proposed s h a r e d - c o s t a c t i o n s was g e n e r a l l y 
c o n s i d e r e d a d e s i r a b l e way t o e v o l v e towards a Community view of 
the LWR s e v e r e a c c i d e n t phenomenology. However, a p o s s i b l e con
f l i c t between p e r s o n n e l requirement f o r t h i s a c t i o n and t h e code 
assessment under 1) above was r e c o g n i z e d . The Committee 
wishes t o r e b a l a n c e t h e s t a f f between t h e s e two programme 
ar e a s w i t h t h e i n t e n t i o n of r e i n f o r c i n g code assessment work on 
t h e r m o h y d r a u l i c a s p e c t s . 

3) The s h a r e d - c o s t a c t i o n on e x t e r n a l gas c l o u d e x p l o s i o n s s h o u l d 
c o n t i n u e t o the n e c e s s a r y c o m p l e t i o n of t h e o n - g o i n g work. 
I t i s c o n s i d e r e d a p p r o p r i a t e t o b e g i n t h e f i r s t s h a r e d - c o s t a c t i o n 
i n t h e two i m p o r t a n t a r e a s , hydrogen phenomena and f i s s i o n p r o d u c t 
b e h a v i o u r i n the c o n t a i n m e n t . 

I n view o f t h e l a u n c h i n g of t h e s h a r e d - c o s t a c t i o n on hydrogen 
phenomena and f i s s i o n p r o d u c t b e h a v i o u r i n t h e c o n t a i n m e n t , t h e JRC 
s h o u l d a c q u i r e , at modest l e v e l i n i t i a l l y , a competence i n t h e s e 
two a r e a s . 

The theme of a t m o s p h e r i c d i s p e r s i o n of f i s s i o n p r o d u c t s i s a 
p a r t i c u l a r l y s u i t a b l e a r e a f o r Community c o l l a b o r a t i o n . 



Concerning A c c i d e n t P r e v e n t i o n f o r LMFBRs the Committee agrees 
g e n e r a l l y on s h a r e d - c o s t a c t i v i t i e s i n t h e f i e l d o f i n s t r u m e n t a t i o n 
c o n t r o l and p r o t e c t i o n . There s h o u l d be a c o n t r i b u t i o n t o t h e s e 
s t u d i e s from the JRC. The Committee, w h i l e g e n e r a l l y s u p p o r t i n g 
the i n t e g r i t y of components and s t r u c t u r e s a c t i v i t i e s s uggested t h a t 
t h e s e s h o u l d be c o n c e n t r a t e d on the development of g e n e r a l l y 
a p p l i c a b l e models. 

The Committee approved the o v e r a l l o b j e c t i v e s of t h e work proposed 
under t h e heading A c c i d e n t A n a l y s i s f o r LMFBRs. 

I t r e a l i z e d t h a t the work on sodium b o i l i n g performed by JRC needs 
r e o r i e n t a t i o n by t h e end of 1984 and t h a t t h e Committee w i l l have t o 
g i v e e v e n t u a l l y recommendations on such r e o r i e n t a t i o n . 

The Committee took note t h a t t h e i n - p i l e e x p e r i m e n t s on f u e l 
b e h a v i o u r are i n the p l a n n i n g phase and t h a t o n l y a few t e s t s are 
i n c l u d e d i n the proposed budget. 

In the a r e a of Severe A c c i d e n t A n a l y s i s t h e Committee p l a c e s p r i o r i t y 
on t h e u t i l i z a t i o n o f e x i s t i n g i n s t a l l a t i o n s and agreed t h a t b e f o r e 
s t a r t i n g new a c t i v i t i e s , t h e e x i s t i n g programme s h o u l d be p r o p e r l y 
c o n c l u d e d . S t r o n g s u p p o r t was g i v e n f o r t h e work on i n t e g r i t y of 
s t r u c t u r e s under dynamic l o a d i n g . C a l c u l a t i o n a l t o o l s d e v e l o p e d o r 
under development s h o u l d be m a i n t a i n e d . 


