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This document was issued in Tokyo at the last meeting of Working Group 4.
The document was then given the no. CO-CHAIRMEN/WG.4/14 (B). It was decided
at the meeting that the document should be issued in the INFCE document series,



PRINCIPLES CF LONG-TERM STURAGE OF PLUTONIUM OXIDE

DEFIRITION.

In the context of this paper lona termr storzge is defined as :

- A stcrage which is suitable for keeping the plutonium for the normal period
of operation of tne associated industridi nuciear plants (10-20 years). The
storace must be canable of bzeina usnd both for plutonium which will be storec
for meny yeers and piutonium which will be needed after a short tire.

- The storzee must be large enough to match the output of an industrial
plant and will theebre nced to be larce enough to hold several tonnes of
plutcenium

2) Quality of plutonium.

The plutonium in question comes from light water reactors and a characteris
tic comosition is as follows :

% Pu in Pul2 87.5 %
2 Pu 233 2.5 %
% Pu 239 5 %
% Pu 250 24 %
% Pu 241 14 7
% Pu 247 4.5 ¢

Fission products :

8 micro curies/q of plutonium in ereray emitters in the region
of 0.75 MaV

" Therwal emission - is of the order of 17 kCal h-Ikg-1.

b} Packaqging of nlutonium.

The plutoniuTm oxide §s contained either directly in a container which is
the t:ansfer rocdule or in canisters which may or mey not be grouped within the
container,

The container and canister are desioned and manufactured so as to eliminate
any risk of daterioration which might damage the intcgrity of the container
during the period ¢ storage.

¢) Basic desion of storaga.

The plutoalum §s stored in a building which {s divided into severa)
specialised arzas : ‘
f- For the reception of fuel containers
11- For actual sioraye where the containers ara placed in separated racks

111~ A loading ar2a where the containers are rut into apnroved transport
contatiners



- Various service areas :

» contre” reon

.. ventilation

. receipt and desoatch of g¢oods
. eleztricity and other services

The brief descriotion of ihe storage principles afver above shows that
they cen be anplied to all cases wnether the storace cornrises a single unit
or one which can be extented by 2 modular tyse of construction. A similar
system can also be used for the storege of mixed oxide.

d) Generyl hondling principies.

Ever- after the fission products have beer separated 3s far as possible
fron the:plutoniun tiie poisoncus nature still reguirms rewste handling and
automatic control. It is necescary that the hichest stondards of physical
protectidn and safequards 2re rmeintained throuchout the vhoie of the store.:
To ensurv. this, the censtructicn is of hecvy concrete and steel which forms
zi'fstnimr—box“ vhich gives the marimm assurances against theit or other

versioli. : : '

- Befgre active meterial is pul into the store the structure fs inspected to
verify that the cenfinerent is intuct.

- Burf-ng cperation any necassary maintenaice oneraticas are carried
outaundar surict control {9 aveid any possibility of diversion

e) Genei?l administreticn principles.

By chfinition the weight of plutonfum oxid2 received in the store §s
known pryicisaly ss it s estadblishad by seiching at the pi.ceding staca,

fnatinic of sauplas takon during the neecadicg store ectzblishes the
connositicn of the plutaniun oxids and ensbles tha excct welaht of pluteniug to
be calculntzd vor cach conzainer and 2ech rack.

The standard inventory praccdures and mathods of chacking on the progrpss
of the fisstle material ave ryorrvsiy observeg end in particular ¢he recordp
of coninnts of the store are updated after exch maverint of plutoniun.

f) Critieality contrel princinles,

Criticality safety s ensuved by Mmiting the amcunt of oxidz n each
rack with the geom2tiric positicn being precisely detzininad.

The welcht of ouvide in the store takes into account all foreseeable
fncidznte, porticulariy the risz of flcoding,

Tha stsre construction methed alse guarantees the pontanence of the
cecratrical layout.

g} Princinles for protection anafnst irrsdiation,

Pretaction 4s ensured by the vse of 3 biological shield and remote control
for trangferring the oxide containars.
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h) Principles for fire prevention.

Fire prevention is ensured by the vse of non-inflarrable or flame-resistani
materials sc that the risk of fire is as low as possible. The fire regulaticns
(fire detectors, extinguishers etc...} are strictly observed.

1) Ventitation and services.

Ventilation of the store aims to :

- Maintain the temperature and humidity control at levels conductive to the
preservation of acods and apparatus

- Cool the plutonium oxide containers

- By the creation of zones of difierent air pressure, the circulation of
the air constitutes a dynamic barrier betvieen :

. the storage and the control room
. the storace buildina and the environrent

The main services are electricity with an emergency aenerator; inspection
and control equipment; and physical protection equipment.

j) Maintenance principles.

The nature nf the design limits maintenance to the mirimum and whenever
possible is carried out frem outside the storage zoae.

In call cases of maintenance and especiaily for any operation which
involves the storace zone & pre-determinad procadure agreed by all concerned
must be followed as it has beer remindad in th2 cznerail principles of handling.

k) Physical protection principles.

Physical procedures are classified and no details can be given, but all
necessary precautions have been taken.

However it is considered as most impoertant past of the safety system.
1) Safety analysis.

Safety analysis takes into account all the normal risks including those
arising from radiocactivity. ‘

In particular, occurences which might heve a direct or indirect effect
on the environment have been the subject of & detailed study,

: In the case of plutoniun storage an effect on tha environrent could be
caused by a leakage of plutonium uxide and the first cause of such a leak
could be a fire. ‘

The probability of such an occurence s very slight. Precautions taken
to control its development (detection, intavwanticn) and to ninimise fts
effects by containment barriers mean that one can assume that risks to the
environment are negligible.
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