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Abstract— For the purpose of developing an incepesdent nztivesl suclcar wehnelogy s coecept for designof 2
nuckear power rencton spreially suitable for franis peesented. The designis relatively smphe smd reliabie, this
meking its developmunt in Jran fessible,

INFRODUCTEION

Economic weailh is the result of three factors, namely natural resources, manpower and
technological knowledge, the latter being essential ro the fulfillment of the others. In the world
today. a nation such as Iran. in coping with its energy demands, cannot always be the buyer of
nuclear power plants, therefore remaining dependent on other nations’ auclear technology.
Amongst the varions forms of exploitation that a country may face, namely military, economi-
cal, political and technological, probably the last one is the most devastating one. To acquire
technology. the pre-requisite and necessary condition for its proper acvomplishment, especially
the highly complicated and delicate process of transfer of auclear technology, is the sincere and
honest wili of all the nations invoived for cooperation based on the understanding and
acceptance of the basic concept of the unity of mankind. Untl the growing interdependency of
nations, which will inevitably lead mankind to become united (the establishment of a world
commonwealth in which all nations, races, creeds and classes will beecome closely and
permanently united and the world will be seen as one country and maokind its citizens), nations
must depend on the development of their own technology. In the world today where individual
nations cansider their own interests ahave the interests of ail, and in a werld which may well be
described as ‘spiritvally destitute, morally bankrupt, politically discupled, socially convulsed and
economically paralyzed. ane cannot expect te accomplish a transfer of nuclear technology in its
proper scnse, and therefore (he need for the development of an independent national nuclear
technology remains.

A careful analysis of the performances and features of the preseat world reactor concepts,
in the light of the knowledge and know-how which man has accumulated over two decades of
reactor design, can lead us to 2 new and better reactor concepl, incorporating the best features
of existing nuclear power reactors while (rying to avoid the favlts. This will lead to a new
reactor concept worthy of development while the technologics related to various components
can locally be developed or may be acquired from other nations on a more compelitive busis.
Here, a nuclear power reactor concept is presented which suggests that Iran may sepport its
development and construct ils prototype 2s an indigenous venture.

THE CONCEP1

The conceptual design of the proposed nuclear power reactor utilizes the fluidized bed
concepl. The concept attempts to utilize the best known festures of different reactor types. A
cylindrical stainless steel calandrin contains the moderator and refiector. The spherical fuel
elements or the fuel pellets floatiag in the light water or organic coolant are contained in the
vertica! calandria tubes made of zircalay. The coolant flows vpward through a bed of solid fuel
pellets which then become borne or fluidized but not transported. The velocity of the coolant
can be maintained over a wide cange. The lower limit is that necessary to just bouy the salids.
The upper limit is that which would just traasport or carry the solids out of the bed.

The bed is in a state of turbulence, and the fuel pellets are in constant motion, resolting in
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