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A new nuclear reactar design based on the fluidized
bed concepl is prnpu:ud’ Present design utilizes spherical
fuel of slightly enrl:hud uranium dioxide ﬁllddl:d by zircaloy
fluldized by light water under pressure. The reactor is mo-
dular in system; therefore any size reactor can be constructed
from the basic standard module. The reactor physics calcu-
lations show that the reactivity increases with porosity to
a maximum value and thereafter decreases. This produces I'nherent
safety and el iminates the need for control rods andburnable
poisons. The heat transfer calculations show that the maximum
power extracted from the reactor core s not limited to the
material temperature limits, but te the maximum mass floew of
coolant which correspends to the desired operating porosity.
The simplicity In desiyn and inherent safety make it an attractive

small reactor design.
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1. Introduction

The Three Hile (sland accident senario was unknown.
No one had the nightmare about China Syndrome. No one spoke
of Antecipated Transient Without Scram. Mo one imagined of
the ‘Brown Ferry type flre accident. There were few safery .
regulations. Hundereds of safety issues and problems were

unknown. This was the world in which the first comrmercial nuclear
|
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Although safety has always been serious conside-

power reactors were born into.

ration in reactor design, but the reactor concepts were not
chosen because they were (ntrinsically the safest reactars.
Host of the present objections to the use of nuclear power
have their roots in the reactor safety issue. The approach
taken to satisfy the escalating safety concerns has  resulted
in excessively complex and expensive plant designs while

have not succeeded to create public confidence.

There are many proposals made to remedy the praoblem
that presently nuclear snergy is facing, but surprisingly the
one and the most direct way out of the difFi:ulties:lnamaiy,
@ new reactor concept has been least emphasized. The .reasen
is that ﬁaﬂr thought that the water reactors are to be used
only for a relatively short pariod of time, since the breeder
Was expected-to Lake over scon to solve the supposed problem
of the limitations of uranlum rescurces. Now the situation
has completely changed, It is generally recegnized that
large scale application of the breeder is not !ikely wuntil
well into the next century., The new resources of uranium
and thorium which have been discovered have changed the guestion
aof how leng uranium resources will last to the question that

will they be used In the safe manner or not. ‘.

Since the Three Mile Island accident, the reactor
safety has been tne central issue of the nuclear energy,
and the nuclear t2chnolegists have been challenged to come
up with a new recctor that is "torally safe'., The Kraftwerk
Uniaon Eunﬁaﬁy of 'Yest Cérmany has come up with "The Madu-

lar High-Témperatire Reactar” '!_ and the Seneral Alomic



Company of The United States Is proposing, "A new HTGR FPlant
Concept with inh:rnntly.Safu Features Almed at small Energy
Users Needs" |2|. The Asea-Atom of Sweden offars the Concept
of the PIUS reactor [1].

A reactor design based on the fluidized bed cnncl:pt
has been proposed [W=141. The rfeacter is moadular in design |4 |
the idea that has later been also proposed by others 1,2,

k

Any size of reactor may be designed from the basic madule,
The cost of the development, design, fabrication and licensing
will therefore be assocliated te the basic standard module
which is consequently reduced.

The fluldized bed nuclear reactsr cancept of differcnt
design have been studied In the United States and Canada
|15-17| and its feasibility was demonstrated but for extrinsic

reasons thelr development were discontinued,

The proposed reactor concept avail itself espe-
clally as a small reactor. .The developing countries with
3 small electrical grids or with the need for water desa-
lination and some industrial countries where small additiors
ta their grids are naow being considered or urban and process
heating are being planned, zre showing a great lnterest |n
the small reactors, A scale down of the presentl|y large
reactors have shown unecanomica! and the necessity Ffor a
neéw reactor concept which alters the traditional scaling

laws has become necessary,

The reactor is simple in design such that even
the developing countries with modest Industrial infrastructures

can develap, design and finally construct such a reactor,

Presently the reactor concept is belng developed
on the basis of slightly enriched uranium being moderated
and cooled by light water under pressure. The future studies
will Include the use af organic coolants with thorium fuel
cycle, OF much interest will #l3o be the Lse of mnatural

Uranium with heavy water,


































































