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COMUISSION OF THE EURDPFEFEEEONFPVINTTIES

Brussels, 17 April 1674

Proposal for a
CCUNCIL DECISION
adopting a programme of research znd education for the -

Furopean Atomic Energy Community on plutonium recycling
in light-water reactors

(Indirect nuclear project)

(Presented by the Commission to the Council)
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>enormously from one oountry to another°
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INTRODUCTTON
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As a result of the increaéing generation of nuclear power over the coming °
years, eyér'larger quantities of plutonium will be finding their way on Yo

- = - .
. . r

the fissile materials market. - o O N S R T

- ey ‘ . 4
T ¥ L s e oy . . e

The most profitable wéy of using this fiqsile'substance will bé as a fast
re@otomfuelo On a world gscale, howevery’ the lack of sufficient 1nsta11ed ’
fast reactor oapa01ty durlng the next 10-20 years will lead electrlolty

producers to recycle this material in light-water reactors.

o

The advent of such a ﬁse'df plutonium on an industrial scale offers several

" advantages:

. 1. It supplies- an element of flex1b111ty in the fuelllng of light--water

- reactors, whlle at- the same $ime . -enabling f1581le resources to be used

to greatec advantage over the short “term. .

2 It is a mode of s*bookplllngn :

3. It facllltates the 1nﬁroauot10n of an allwplutonlum fast reactor fuel

.
.. -;

' Meyele 1nto the industrial world. L Lt T S

M .. B . et . .
-~ . N . . S
b - . . [y !,—m

Several R&D programmes are currently under way in Various Member States,

although the scale of these programmes aad thelr progress to- date vary

!
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: Prlmamiy, the proposed Community programme is 1ntended ‘co be complemen‘tary

in character. A e Ty

. e 1

It is dlvided in'bo two partsh T e

re 7 : t

(a) general programme desmgned $0 solve general problems assoma‘bed with the

use of plutonium; ‘ ;o

G
(’o) baSlC programme designed: primarily $0 £ill in the gaps in existin.g

Alfhough the proposedfunde are modest, the Commission ho;pes‘tha'ﬁ"they will -
facilitate pooling of the experience acquired in this field,

*'I‘he proposed dura'tlon of the programme is four ;yearsa )

.

P>

i

scn.entlflc and techmcal knowled,e-ec . T

~ e < L . . o .
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General - programme

N 7 v - P PR

- N

‘l‘he alm of thle programme is, 'bo ‘abudy general problems assocwted with -
the use of plutonluma e e S S -

- ' B o IS
- ]
i

1.1 .Plutonium market researoh . I . E

- medmm and long-term plu‘l:omwn productlon es*blmates, 'baki'ng into -

- account 1rrad1ated fuel production and reprocess:mg

1

N - eetlma:te of pmcmty plutonlum requlremen‘ts for fast reac*tors' .

- e ~ ‘e

- forward s*hudy of the e;cpected uﬁllzatlon of surplus plutomum, )

“taking into acoount the vamous factors 1nf1uene1ng its use, e.g., |

~ extrs cost of plutonium fuel, supply of uranium-235, etc.

i
1 - =~ ; -
- ~ *
.. - . - of e
.- . v .
.
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‘ ¥
- . 1.2 Environmental probiems_ g
} : . “ . R . (e
" . ' The envmronmental problems posed by the plttonxum Luelncycle

| industries are o? a far mo*e serious nature than those raised by
T the uranium. fuelmoycle industry; nevertheless there will have to
be- general acceptance by soomety of the plutonivﬁffﬁel industry in
the economlc and 1ndustr1a1 context before fast breeders are put
’ ‘!' ©on the marketa As plutonxum reoyolwng in 11ght~water redotors
represents a tran31t10nal solutlon between the nuolear 1n&us%ry based

:a;'.;‘.x_k._ﬁ;fzt_( . crmgn
-

¢  b - * on uranium and one based on plutonium, it is 1mportant to start
work now on the env1ronemnta1 problems Whlch may be presented by
the 1n&ustr1a1 scale use of thls technolo 2 Mbreover, in this way
the introduction of fast breeders on ‘an industrial scale will be -

faollltateda

. . o . = - o

LY

”

It Would be useful to arrange, in a Community context~ a comparison

Sew,

'of the dlfflcultles enoountered 1n.

- obtalnlng operatlng 1106nGGS for fuel fabrlcatlon plants and
- plutonlnmrfuelled power plants, or, in the course of their

operations .

~ transporting plutonium, in the raw state (nitrate or oxide?) or
in the form of finished.fuel elementssy

T storlng plutonium (1nclud1ng "requallflcatlon")

N

«‘,attemptlng to._ensure protectlon agalnst any act of sabotage or
piracys - ° - ' S ;o A

-

and to seek a solutlon to these problems: either through research or '

“ by means of tests agreed on JoLntlya.:'\

* ‘ S A programme to harmonize reéuletions'and‘$o<in%0rm the public may

also prove necessary.
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L The general programme is 1o be- flnanced entlrely by the Communlty to the
 amount of 800 000 u.a., i.esy 200 000 u.a. per year, of whlch about +

14*25% will be spenﬁ on studles and 75% on experiments.'

T2

~ 1
- FIENLS

‘Basic programme

' The aim of this programme is ‘to suﬁpl&'in&usfhy and the_electricity"l
, pro&ucers wlth the scientific and technical knowledge still needed for-
“the ratlonal use of plutonlum fuels in llght~water reaotors,

~

-

.:2°1. Hltherto unsolved somentlflc and technlcal problems 11kely to arise

durlng plutonlum recycllng

- -~

2.1.1 Higher plutonium isotopes and decay products
s 7 s - . . \

S - -1

At present certaln data, (e.gu cross—-sections) relating to

higher plutonlum isotopes - (Pu236 Pu238, po 24!

b Am241, Am242 - 243 Gm242

‘their decay prcducts ( and Cm

are 1nsuff1c1ent both for calculafing core performance
'(1nclud1ng burn-up determlnatlon) and for dimenszonlng
vy productlon lines (shleldlng) or contalners.‘

111‘13

Informatlon on these 1soﬁopes can also be obtalned by

or, preferably, a second- generatlon fueluelement.

-
\ A

— . Programme for cbtalnlng 1mproved data by means of

research contracts with industry, research oentres,_
L - etc., on a cost-sharlng baszsa :

~ Communi ty finanving? TR ,,':250 000 u.a.

A : ’ - P

and Pu242) and
244) ‘

L : {--

s1mula$1ng repeated reoycllng by u81ng elther synthetlc rods

X
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ke e &

e . . . ,

2.1.2fComparison of computer codes available to electricity

RS producers and fuel manufacturers - -

o~

* !

- - T Electrlclty producers will be called upon to’ play a very active

A S 1 lrole 1n determlnlng pluton;um reloads. Several electrlclty

N , ‘ P“-f o producers have their own compu%er codes and a comparatlve

F‘ .tu C - t A; assessment ‘of the’ latter nay be adV1sab1e. " Some fuel ey~
E. o 7 y,;v, A ] facturers are also interested 1n collaboratlng in this
£ ‘ programmeo A certaln cmount of readgustment ‘may be necessary

T on the basig of 1n~p11e experlments. :
Lo R T .':ra Y e

P &

. "
T e 7 Comparative assessment and measurement - _ T
.t =% ' programme.to be conducted on a cost~ . .

é ) - sharing basis with the eleotrlolty N

gf produoerso - o S ) !

% o Community oontribut{o£§ : . h 50 QOO‘ﬁ»a;

i _2.2 Safety ané conﬁrol ’ '

| s - '.;‘? e R )

o : -‘: ‘ .' , Oerﬁaln problems (eoga, the 1oss of coglant accldent) assoclated
o R '>;':;1‘ with- safety and oontrol 1n 11ghtawatér reaotors dlffer dependlng on
. . T whether they are fuelled on plutonlum or uranium. There i8 need for
? P '\7~ i “cw‘ a oomparatlve technical study to be oarrled out on the problems

o f b .-, - -raiged by fhe presence o; a suostanﬁlal quantlty of plutonlum in the

B o ..\ oore, w1th reference to the conirol ana safety system and the health
proteotlon equlnmﬂnt, 1n order to see ‘what modifications are

N neoessary¢ Thls study should also show to what extent it Wcald be’

s K h el p0351ble, at a_later date, to return 1o the uue of uranivm fuelo

c The studles w111 be based on sPe01f1c casas and W111 not be

con&ucted in a general context. Tﬂey will be oarrled out in close

}&j_ .o . 7 . ?{;,‘}F
@hould the need arisge, .

collaborat10n.w1th the eleourlolmy producers.
these studles could profltably ‘e followed up by one ‘or more series

of measurements on the dynrmic behaV1our of plutonium-fuelled power

<r,
L

'V plants (u31ng elther a power plant or 2 mookmup)< T ;

o

Community conbritutions 74000 000 w.ae

) BN . . . LN
B , . -
- \ . g : :
' AY] - Y —
- : N - o
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s Naiurally, the defrayment of these cos s by thé Communlty wlll be

P

{

- Ay

rar AR BN - N )
. S ) Sl | . ,
Y o com;m) m :f‘in,«l
Lol T 5 1,1/.%-@ .
[ U A - oo e e A
. C 0T ! P _
% ) ) ; e ! e
o , =, ) ( o
T, tloL ] L R T i oo P -\ . - N
. k4 PR sy LR » - . h. RO ] . 4 e - e . \, . o
233 Post-irradiation examination of plutonium fuels " .

[

- : : : . s _
In- v1ew of the anX1ety expressed\by the electrzolty producers and L
the fue1~e1ement fabrlcatlon 1ndustny, and Commission: considers it.
adv1sable to - assune responszblllty for some of the cost of the . i B
postmlrradlatmon examlnlaﬁlons of plutonlum fuels and possibly B
spec1a1 rods intended to supply 1nformatlon oh specific problems of +
‘general- 1nterest.,_i_ T - T N

» ) -4 . : \_? . R . v
This oonirlbutlon should asslst in Speedlng‘up the rateaﬁ mmlch the:
entlre Communlty 1ndusﬁry acqulres general 1ndustr1a1 1nformatlon on~'ﬂg
high*plutonxum fuel- elements, ﬁhus enSurlng that the information is
avallablé 1n tlme to deal w1th potential problems arlslng out of the

‘use of plutonxum-oore reactors. o - : S —

- R - =

M \ -

condltional Jon a 301nt agreement by the fuel suppller and the - . - L i
elecﬁrlclty producer to ensure that sufflclent data are made o
avallable to render the examlnatlons meaningful, subaent to the L
prOV131on that the 1ndustr1a1 and commer01a1 1nterests of the B
partles concerned are properly safeﬂuarded. The results of the tests L
w111 be placed at the dlsposal of Communlty flrms who are covered by 7 '
the revulatlons governing the dlssemlnatlon of 1nformat10n lald dcwn - ’\_?
in Ar%lcle 13 of the Euratom Treaty (communloatlon) ' ’ o

PR Lox
pao R » - .
. w . N 4 EES i .
& ‘o B ', . . . ' - - [l
A

The 1aborator1es respon31ble for carrylng out %hese examlnatlons .
W111 be app01nted on.the. ba31s of the results of an invitation to Lot

tender sent out to all the Communlty 1aborator1es. I e A

v - i
‘ . “ “4;' f 0

?

The work is to be done under research contraofs on & basis of cost~ .

sharlng w1th‘electr1c1ty produoere and/or fuel pro&ncers. AN -

N -

L‘ - . . '.l.
L . A . .

™~ o

Allowzng for the probable 1ncrease -in the- number of elements to be

eYamlned during the years covered by the” programme, the breakdown ) .
of Community flnan01ng could be as follows. o coon T

.
L3N 3 -

:’__" l [ . o/o

ETIVE LSS 3 S e lasas SN

.

Cdd3 SEr SawWates L oL oo

. L, o T
T . . f
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First and second years o 400 OOO Wode pEr year
Third and fourth years ' . 800 000 Uo s pér yeaf
1neo, for a four~year provramme . 2 400 Q00 ueae o , T
, L mcae—— ,
.‘v - - _ o .

3%
Co%

Total Communlty conurlbutlon to the basic programme-
' ' '3 700 OOO e 8o

o e mW eSS e wow

3. Promotion of a concerted plubonium recycling policy in a

- Community framework

1

- Several electricity producers have embarked on various reoyclingA

-

- programmes in a small number of llght-waier rea,ctors°

- Significant savings could e achieved by & comparison, 1n tne
respective national contexts, of the results obtained under these
programmes.

The Commission will examine the vrcrequlsltes for a combarlson éf
this type; it will make every effort to smooth out- the dlfflcultles
arising out of ﬁhe very aneqval gtate of knowledge from one country
“to another and w111 endeavour to create the conditions necessary for

.- frultful exchange of informetion.

>
i

-

Once the results are available, the Commission vndertakes o forward
to the Council a supplementary proposal to ‘the preeent 3rogramme w1th
the aim of pfomotlng a concerted policy ‘on the use of plutonllm

]

. within the Community. .

4

Thls proposal will Drobably'se matdﬁed by substantial financial backing
in order-to encourage electricity producers to collaborate in such a

-programmef‘ oo L » . . : . of o
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- 4. Finencial aid required
“, . ""‘\ 7',7 A cee ~ R

‘The funds and staff required for %hié programﬁe éré as follows:

‘ Operating budget : - 4 500 000 w.a. . ' |
. Staff + (2 A+ 1B) i )
- Staff expenditure 3 287 000 Uoa. ”
Administrative expenses  : 12 000 w.a.
Reserve . ) " )y 678 000 wea. ‘ ’} ) 1
| TOTAL funds required - 5 585 000 weas . o
A~ -
of o
\ -
ot )
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—

PROPOSAL FOR A COUNCIL DECISION ADOPTING A PROGRAMME OF
RESEARCH AND EDUCATION FOR THE EUROPEAN ATOMIC ENERGY
COMMUNITY ON PLUTONIUM RECYCLING IN LIGHT-WATER REACTORS

.= . (INDIRECT NUCLEAR PROJECT)
- The Council of“the'Eurépean'Cpmmunitiéng

~ - Having regara'to the Treéiy establishing the European Atomic Energy

Community, and in particulaf Article T- thereof;

.Having regard to the proposal of the'Commiési@n presenﬁed after
.consultation with the Scientific and Technical Committee; '

Having regard to the Opinion of the European Parliament (optional); -

Whereas, under the éomﬁon scientific and‘teohnological policy,; the
multi;gnnual>programme_ofATesearch and education is one‘of the
Community's essential ways of contributing towards ﬁhe rapid
development’ and growth of nucleé& industries and towards the’

acguisition and dissemination of knowledge in the nuclear sector;
HAS ADOPTED THTS DECISION: - -
»‘égtiole 1

A programme of research and education on plutonium recycling in
light-water reactors, as set out in Annexes I and II, shall be adopted
for a pefiod of four years starting on 1 Jamuary 1975. The Annexes
form an integral pgrf of. this Decision.
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Article 2

/

For the‘implementafion:of this programme, the maximum amount of the>?" :
gxﬁenditure commitments shall be'5 585 OOO units of account and the -

maximum staff shall be three persons.

f

. 1

‘

The programme deflned in Annex I shall be rev1ewed at the end of ‘
the second year, acoordlng to the approprlaie proceduress ‘ ) _' S

particulerly in the light of the decisions reaohed at the Summit -~

Conference in Paris.

Article 3.

‘ Done at Brussels

| For the Council

'

_ -\ com(74) 51? finel

~

I11/151/74-E :

The unmt of accdunt c*he,ll
. be as defined in Artlcle 10 of the Flnanclal Regulailon of
25 April 1973 appllcable to bhe General Budget of the European

- A . ) i . .
»

The Presidgnt

NE PR

B
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' ANNEX T S

TNDIRRGT NUCLEAR PROJEGT

PLUTONIUM RECYCLING IN LIGHT-WATER REACTORS

A maximum amount of 4 907 000 units of account, plus a reserve of .
678 000 units of account, shall be assigned to this bfogramme, for
"« which the staff shall comprise three persons.

The purpose of the programme shall be the joint acquisition of the
data still needed to ensure the judioious use of plutonium prior'ﬁo

the operation of fast reactor power stations on an industrial scale.

4

The programme shall comprise two parts:

(a) the object of the first part will be to solve the general - -

-0 problems surrounding the ume of plutonivm; '
- ‘(b) the objeot‘of the second part will be to acquire the

scientific and technical data still needed on plutonium B

recycling in light-water reactors.
The programme will be implemented under contract.

ANNEX IT

A

TABLE OF VAXTMUIM EZPENDTOUNE AND STAFF

Programme Commitments ﬁ Staff
| -
Plutonium recycling in ‘ 5 585 000 t.s. § 3
= light-water reactors ;
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