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[57] ABSTRACT 

A fast-neutron reactor wherein the core and the sur-
rounding lateral and axial blankets are made up of fuel 
element stacks. The walls of each stack have holes in 
the middle portion thereof with respect to the height 
of the core. Main and additional fuel elements are ar-
ranged respectively above and below the plane passing 
through the centers of the holes, inside each stack, the 
spacing between which fuel elements forms, together 
with the holes, the inlet header of the coolant washing 
the fuel elements. The inlet header splits the coolant 
into two oppositely directed flows lead away by two 
outlet headers arranged above and below the upper 
and lower axial blankets. 

36 Claims, 20 Drawing Figures 
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FAST-NEUTRON REACTOR 

BACKGROUND OF THE INVENTION 

The present invention relates generally to nuclear re-
actors and more particularly it relates to fast-neutron 
reactors. 

A fast-neutron reactor is known wherein the core and 
the surrounding lateral and upper and lower axial blan-
kets are made up of fuel element stacks with the fuel 
elements therein being washed by a coolant fed 
through an inlet header and lead away through an out-
let header disposed above the upper axial blanket. 

In this reactor, the coolant is fed through an inlet 
header disposed below the lower axial blanket to the 
fuel elements of the lower axial blanket stack. Then, 
the coolant flows upwards washing the fuel elements of 
the stacks of the core, lateral blanket and upper axial 
blanket. Having absorbed the heat released by the fuel 
elements, the heated coolant is lead away through an 
outlet header disposed above the upper axial blanket. 

In such an embodiment, the power capacity of the re-
actor cannot be increased without a substantial in-
crease in its critical mass. 

As is well known, the critical mass minimum of a cy-
lindrical reactor of a preset volume is observed with a 
core diameter-to-height ratio of D / H = l . In practice, 
the height of a reactor is reduced, while the diameter 
is increased to optimum values with the result that the 
energy content of the fuel becomes higher, but at the 
same time the critical mass is substantially increased, 
which is a serious disadvantage of such a design. This 
is most essential for reactors with a high rate of neutron 
leakage from the core. In high-power reactors, it be-
comes highly important to introduce such structural 
modifications as the limiting of the core diameter, 
which is motivated by the necessity to transport the re-
actor plug, hence to limit the unit power of the reactor 
core, as is the case with the BN-600 type reactor (W 
« 1,500 MW (el.). 

SUMMARY OF THE INVENTION 

It is an object of the present invention, therefore, to 
provide a fast-neutron reactor with a heat removal sys-
tem that will allow for increasing the power capacity of 
the reactor core without a substantial increase in the 
critical mass of the reactor, as well as to substantially 
increase the reactor unit power to as high as 5,000 
MW. 

This object is attained by that in a fast-neutron reac-
tor, wherein the core and the surrounding lateral as 
well as upper and lower axial blankets are made up of 
fuel element stacks disposed in the blankets and 
washed by a coolant fed through an inlet header and 
lead away through an outlet header disposed above the 
upper axial blanket. The walls of each fuel element 
stack have holes, according to the invention, with main 
fuel elements being disposed above or below the plane 
passing through the centers of the holes and additional 
fuel elements being disposed opposite to the main ele-
ments below or above the plane, respectively, the spac-
ing between the main and additional fuel elements 
forming, together with the holes, the inlet header of the 
cooler, which inlet header splits the latter into two op-
positely directed flows one of which is lead away 
through an additional outlet header disposed below the 
lower axial blanket. 
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It is expedient that the main and additional fuel ele-
ments of the axial blankets be spaced at regular inter-
vals. 

It is also expedient that the main and additional fuel 
5 elements making up the core of the reactor be arranged 

so as to form, transversely, a stepped profile from stack 
to stack with the height of the fuel elements in this ar-
rangement gradually diminishing towards the reactor 
axis, while the main and additional fuel elements mak-

10 ing up the axial blankets be arranged so as to form, also 
transversely, a stepped profile with the same height of 
the fuel elements in all the stacks. 

It is advisable that in the transverse stepped arrange-
ment of the axial blanket fuel elements, the height of 

15 the latter should gradually diminish towards the reactor 
axis. 

It is also advisable that the main and additional fuel 
elements making up the core of the reactor be arranged 
so as to form, transversely, a flat profile with the same 

20 height of the fuel elements in all the stacks, while the 
main and additional fuel elements making up the axial 
blankets be arranged so as to form, transversely, a 
stepped profile from stack to stack with the height of 
the fuel elements in this arrangement gradually dimin-

25 ishing towards the reactor axis. 
It is preferable that the main fuel elements making up 

the core and the axial blankets be spaced at intervals 
greater or smaller than those at which the additional 
fuel elements are spaced in the same blankets and core. 

3 0 In the proposed fast-neutron reactor, the removal of 
heat is such that the power capacity of the core has 
been increased 1.3 to 1.5 times without any substantial 
increase in the overall dimensions of the reactor. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in greater detail 
with reference to preferred embodiments thereof taken 
in conjunction with the accompanying drawings, in 
which: 

4 0 FIG. 1 is a schematic elevation view of a fast-neutron 
reactor, according to the invention; 

FIG. 2 shows the mutual arrangement of the core, lat-
eral and axial blankets of the proposed reactor; 

FIG. 3 is a front elevation view of a fuel element 
stack, according to the invention; 

FIG. 4 shows schematically the arrangement of main 
fuel elements spaced at equal intervals in the core and 
the upper axial blanket, according to the invention; 

g o FIG. 5 shows schematically the arrangement of FIG. 
4 with the main fuel elements being spaced at different 
intervals, according to the invention; 

FIG. 6 shows schematically the arrangement of the 
main fuel elements spaced at equal intervals in the core 

5 5 and the upper axial blanket so as to form, trans-
versely, a stepped profile, according to the invention; 

FIG. 7 shows schematically the arrangement of FIG. 
6 with the main fuel elements being spaced at different 
intervals, according to the invention; 

g 0 FIG. 8 shows schematically the arrangement of the 
main fuel elements spaced at equal intervals in the core 
and the upper axial blanket so that the height of the 
fuel elements in the axial blanket gradually increases 
towards the center of the reactor, according to the in-

^ vention; 
FIG. 9 shows schematically the arrangement of FIG. 

8 with the main fuel elements being spaced at different 
intervals, according to the invention; 
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FIG. 10 shows schematically the a r rangement of the 
main fuel elements spaced at equal intervals in the core 
and the upper axial blanket so as to form, transversely, 
a flat profile in the core and a s tepped profile in the 
axial blanket, according to the invention; 

FIG. 11 shows schematically the ar rangement of FIG. 
10 with the main fuel e lements being spaced at differ-
ent intervals, according to the invention; 

FIG. 12 shows schematically the ar rangement of 
main and additional fuel e lements spaced at d i f ferent 
intervals in the upper and lower sections of the reactor , 
according to the invention; 

FIG. 13 shows schematically the ar rangement of FIG. 
12 with the main and additional fuel elements being 
spaced at different intervals directly in the upper and 
lower sections of the reactor , according to the inven-
tion; 

FIG. 14 shows schematically the ar rangement of 
main and additional fuel e lements spaced at different 
intervals in the upper and lower sections of the reactor 
so as to form, transfersely, a s tepped profile, according 
to the invention; 

FIG. 15 shows schematically the ar rangement of FIG. 
14 with the main and additional fuel elements being 
spaced at different intervals directly in the upper and 
lower sections of the reactor , according to the inven-
tion; 

FIG. 16 shows schematically the ar rangement of 
main and additional fuel e lements spaced at equal in-
tervals directly in the upper and lower sections of the 
reactor so that the height of the main and additional 
fuel e lements in the upper and lower axial blankets, re-
spectively, gradually increases towards the center of 
the reactor , according to the invention; 

FIG. 17 shows schematically the ar rangement of FIG. 
16 with the fuel e lements being spaced at different in-
tervals directly in the upper and lower sections of the 
reactor, according to the invention; 

FIG. 18 shows schematically the ar rangement of 
main and additional fuel e lements spaced at different 
intervals in the upper and lower sections of the reactor 
so as to form, transversely, a flat profile in the core and 
a s tepped profile in the axial blankets, according to the 
invention; 

FIG. 19 shows schematically the ar rangement of FIG. 
18 with the main and additional fuel elements being 
spaced at different intervals directly in the upper and 
lower sections of the reactor , according to the inven-
tion; and 

FIG. 20 is a graph showing the heat-release density 
versus the height of the core of the proposed fast-
neutron reactor. 

DETAILED DESCRIPTION O F T H E P R E F E R R E D 
EMBODIMENTS 

The proposed fast-neutron reactor may be of both 
the tank type and the loop type. The design of a tank-
type reactor is considered hereinbelow. 

Referr ing now to FIG. 1, the fast-neutron reac tor of 
the present invention comprises a vessel 1 including a 
core 2 and the surrounding lateral, upper axial and 
lower axial blankets 3 (FIG. 2 ) , 4 and 5, respectively. 
The core 2 and the blankets 3, 4 and 5 accommoda te 
fuel e lement stacks 6 (FIG. 1) the walls thereof are per-
forated with holes 8 in the middle portion of thereof 
with respect to the height of the core 2. Arranged in-
side the stacks 6 above the plane 7 (FIG. 3 ) passing 
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through the centers of the holes 8 are main fuel ele-
ments 9 spaced at small intervals, while arranged oppo-
site to the main fuel elements 9 below the plane 7 are 
additional fuel elements 10, also spaced at small inter-

5 vals. 
Another embodiment of the reactor is possible, in 

which the main fuel elements are arranged below the 
plane, and the additional fuel elements are arranged 
there above. 

1 0 In the latter case, a space is formed between the main 
and additional fuel elements 9 and 10, which, together 
with the holes 8 , forms an input header 11 (FIG. 1) of 
the coolant, splitting the latter into two oppositely di-
rected flows (indicated with arrows). This space is se-

1 5 lected so as to ensure the required flow rate of the cool-
ant, as well as the maximum possible neutron coupling 
between the main and additional fuel e lements which 
are arranged in the core and filled with a fissionable 
substance. 

20 
One of the coolant flows (used as the coolant in the 

embodiment under consideration is liquid sodium) is 
directed upwards, washing the main fuel elements 9 
(FIG. 3) , and is lead away through an outlet header 12 

2 5 (FIG. 1) disposed above the upper axial blanket 4. The 
other coolant flow is directed down-wards washing the 
additional fuel elements 10 (FIG. 3 ) and is lead away 
through an additional outlet header 13 (FIG. 1) dis-
posed below the lower axial blanket 5. 

3 0 The circulation of the coolant and the removal of 
heat thereby f rom the main and additional fuel ele-
ments 9 (FIG. 3) and 10 are effected by means of a 
pump 14 (FIG. 1) communicat ing with an annular ple-
num chamber 15 surrounding the inlet header 11, as 

35 well as by means of a special intermediate heat ex-
changer 16 in which the heated coolant is cooled. The 
cooled coolant fills a transfer chamber 17 communicat -
ing with the plenum chamber of the p u m p 14. The re-
actor is also provided with a neutron shielding 18 sur-

40 rounding the lateral blanket 3 (FIG. 2) . 
T h e pump, intermediate heat exchanger and neutron 

shielding, used in this embodiment of the proposed re-
actor , are known per se. 

In order to ensure a uniform rate of washing of the 
45 main and additional fuel e lements 9 (FIG. 3) and 10 by 

the coolant no mat ter how near or far they are f rom the 
axis of the reactor , i.e. to ensure a uniform and reliable 
heat removal over the entire height of the core 2, the 
fuel elements 9 and 10 should be preferably spaced at 

5 0 varying intervals. Therewith, the intervals between the 
fuel e lements of the same stack may be equal or differ-
ent . 

In the following variants of the ar rangement of the 
fuel elements f rom stack to stack, the intervals therebe-
tween inside each stack are equal. 

For rendering the a t ta inment of the object of the 
present invention more effective, the fuel e lements 
should advantageously be arranged so that the trans-
verse profile fo rmed by their ends has a varying shape. 
In other words, the height of the fuel elements disposed 
in the core and the axial blankets may be constant or 
radially variable. 

An embodiment is proposed wherein the main fuel 
6 5 e lements 9 (FIG. 4 ) and 19 of the core 2 and the upper 

axial blanket 4, respectively, are spaced at intervals 
gradually increasing towards the vertical axis of the re-
actor. Therewith, the variation of the intervals between 
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the fuel elements in the core 2 and the axial blanket 4 
may be regular or, as is shown in FIG. 5, irregular. 

In another embodiment , the main fuel elements 9 
(FIG. 6) of the core 2 are arranged so that their ends 
form, transversely, a stepped profile therewith the 
height of the fuel elements gradually diminishes 
towards the vertical axis of the reactor. The fuel ele-
ments 19 of the upper axial blanket 4 also form trans-
versely, a stepped profile with their height being the 
same all over. In this case, the variation of the intervals 
between the fuel elements 9 and 19 in the core 2 and 
the upper axial blanket 4, respectively, may also be reg-
ular or, as is shown in FIG. 7, irregular. ' 

In still another embodiment, the main fuel elements 
9 (FIG. 8) and 19 are arranged so that, in contrast to 
the above embodiment , the height of the fuel elements 
19 of the upper axial blanket 4, forming transversely a 
stepped profile, gradually increases towards the verti-
cal axis of the reactor. The variation of the intervals be-
tween the fuel elements 9 and 19 of the core 2 and the 
upper axial blanket, respectively, is, in this case, regu-
lar or, as is shown in FIG. 9, irregular. 

In yet another embodiment , the main fuel elements 
9 (FIG. 10) of the core 2 are arranged so as to form, 
transversely, a flat profile with the height of the fuel el-
ements being equal. The fuel elements 19 of the upper 
axial blanket 4, on the other hand, form a stepped pro-
file with their heights gradually diminishing towards the 
vertical axis of the reactor. The variation of the inter-
vals between the fuel elements 9 and 19 of the core 2 
and the upper axial blanket 4 , respectively, is, as in the 
case with the above embodiments, regular or, as is 
shown in FIG. 11, irregular. 

In all the embodiments considered so far, the addi-
tional fuel elements 10 (FIG. 3 ) and 20 of the core 2 
(FIG. 2 ) and the lower axial blanket 5, respectively, are 
arranged in a manner like the main fuel elements 9 
(FIG. 3). 

It is also expedient that the main fuel elements of the 
core and the upper axial blanket be spaced at intervals 
varying, in all the above embodiments, in a manner dis-
similar to that of the additional fuel elements of the 
core and the lower axial blanket, as is shown in FIGS. 
12, 13, 14, 15, 16, 17, 18 and 19. 

Besides, it is advisable that the height of the fuel ele-
ments making up the blankets be, in all the embodi-
ments, different in the upper and lower sections of the 
reactor. 

The proposed fast-neutron reactor operates as fol-
lows. 

Liquid sodium is delivered by means of the pump 14 
(FIG. 1) from the annular plenum chamber 15 to the 
inlet header 11 in which it is split into two oppositely 
directed flows washing the main and additional fuel ele-
ments 9 (FIG. 3), 19, 10 and 20 in the core 2 (FIG. 2) 
and the blankets 3, 4 and 5. Having absorbed the heat 
released by the fuel elements as a result of the reaction 
of fission of the substance filling the fuel elements, the 
liquid sodium coolant is lead away through the outlet 
headers 12 (FIG. 1) and 13 to the intermediate heat ex-
changer 16. In the latter, the liquid sodium coolant is 
cooled and is fed therefrom to the plenum chamber of 
the pump 14 through the transfer chamber 17, where-
after the coolant returns to the reactor. 

In the proposed fast-neutron reactor, the removal of 
heat is effected so that the cold coolant is fed directly 
to the most critical portions of the fuel elements. This 
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enables to increase the power capacity of the reactor 
bringing it up to a value approximating that of the core 
of a reactor in which the ratio D/H 3= 3. 

For a better understanding of the operating principle 
of the herein-disclosed reactor, its operation is further 
illustrated by the graphs of FIG. 20 showing the depen-
dence of the heat-release density q plotted on the ordi-
nate axis on the height H of the reactor core, plotted 
on the abscissa axis. The solid line represents the heat-
release profile of the proposed reactor, while the bro-
ken line represents that of the BN-600 type reactor. 

The heat-release profile of the proposed reactor has 
been substantially improved due to the fact that the 
more the coolant is heated the less the heat-release 
density becomes. This is conducive to levelling out the 
temperatures over the length of the fuel elements. 

To make for a uniform rate of washing of the fuel ele-
ments by the coolant, no matter how near or far they 
are from the center of the reactor, i.e. to ensure a reli-
able heat removal over the entire cross-sectional area 
of the reactor, the fuel elements of the core and the 
axial blankets are spaced at intervals gradually increas-
ing towards the vertical axis of the reactor. For the 
same reason, the height of the fuel elements is made in-
creasing towards the periphery of the reactor. Such an 
arrangement is conducive to increasing the radical non-
uniformity of the heat-release field and its stability. 

Since in the lower section of the reactor the direction 
of the coolant flow coincides with the direction of the 
force of gravity, while in the upper section these direc-
tions are opposite (i.e. the upper and lower sections of 
the reactor operate under different conditions), to pro-
vide for the same operating conditions for all the fuel 
elements 9 (FIG. 3), 19, 10 and 20, it is preferable that 
the height of the additional fuel elements 10 and 20 dis-
posed in the lower section of the reactor below the 
plane 7 be greater and the intervals between these fuel 
elements be less than those of the main fuel elements 
9 and 19 disposed in the upper section of the reactor. 

The process of heat removal in all the embodiments 
of the proposed reactor with all the variants of arrange-
ment of the fuel elements is similar to that described 
herein above. 

Given below is a comparative table of basic charac-
teristics of the proposed reactor and the known BN-
600 type reactor. 

Characteristics 
BN-type 
reactor 

Proposed 
reactor 

Heat power, in MW 2,500 2,500 
Outlet coolant temperature , 
in °C 400 400 
Heating of coolant, in °C 180 180 
Mean thermal stress, in kW/1 400 560 
Specific fuel loading calculated 

per 1 MW (el.) 2.8 2.2 
Total conversion ratio 1.8 1.75 
Fuel doubling period (in years) 

with the external fuel reproces-
sing period being equal to 
0.5 years 5 4 

Sodium void coefficient of react-
iv i ty (with a 100% removal of 
Na f rom the central region) +1 .3 - 0 . 6 

65 The present invention can be used to utmost advan-
tage in reactors using low-temperature fuel. Therefore, 
used as the basis for designing is a cylindrical fast-
neutron reactor using metallic fuel. The following limit 
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t empera ture values were used in calculations: = 
650°C — tempera ture in the center of a fuel e lement; t2 
= 550°C — tempera ture of a fuel-element jacket ; r3 = 
400°C - outlet coolant tempera ture ; r4 = 180°C — aver-
age heat ing of the coolant . Under such tempera ture 
conditions, the mean power capacity of the reac tor is 
Q — 400 kW/1. Removing heat in such a reactor in ac-
cordance with the present invention will result in a 1.3-
to 1.5-fold increase in the power capacity. 

As can be seen f rom the Table , one of the advantages 
of the reactor is its improved safety which is due to the 
fact that the presence of a sodium-filled space in the 
central portion of the reac tor accounts for a bet ter so-
dium void coefficient of reactivity. 

An outstanding fea ture of the proposed reactor is a 
lower hydraulic resistance in the coolant duct of the re-
actor. This permits to additionally improve the charac-
teristics of the reactor by increasing the flow rate of the 
coolant or, if necessary, the height of the core. 

It is interesting to note that should the proposed reac-
tor use a gaseous coolant , the problem of the natural 
circulation being affected under the reactor shut-down 
cooling condit ions is no more important . Besides, the 
proposed invention provides for a lower coefficient of 
the heat-release density non-uniformity, as well as for 
stabilizing the heat-release field. 

What is claimed is: 
1. A fast-neutron reac tor comprising a core; a lateral 

blanket; an upper and a lower axial blankets envelop-
ing, together with said lateral blanket, said core of the 
reactor ; fuel e lement stacks disposed in said core and 
in all said blankets; each of said fuel e lement stacks 
having holes disposed in its walls approximately in the 
middle port ion thereof with respect to the height of 
said core; main fuel elements disposed in said stacks 
above the plane passing through the center of said 
holes; additional fuel e lements disposed in said stacks 
below said plane opposite to said main fuel elements; 
a coolant washing said main and additional fuel ele-
ments; an inlet header for said coolant , said inlet being 
formed by the spacing between said main and addi-
tional fuel elements together with said holes and split-
ting said coolant into two oppositely directed flows; 
and two outlet headers for said coolant arranged below 
and above said lower and upper axial blankets, respec-
tively. 

2. A fast-neutron reac tor comprising a core ; a lateral 
blanket; an upper and a lower axial blankets envelop-
ing, together with said lateral blanket , said core of the 
reactor; fuel e lement stacks disposed in said core and 
in all said blankets; each of said fuel e lement stacks 
having holes disposed in its walls approximately in the 
middle portion thereof with respect to the height of 
said core; main fuel e lements disposed in said stacks 
below the plane passing through the centers of said 
holes; additional fuel e lements disposed in said stacks 
above said plane opposi te to said main fuel elements; 
a coolant washing said main and additional fuel ele-
ments; an inlet header for said coolant , said inlet 
header being formed by the spacing between said main 
and additional fuel e lements together with said holes 
and splitting said coolant into two oppositely directed 
flows; and two outlet headers of said coolant arranged 
below and above said lower and upper axial blankets, 
respectively. 

3. A fast-neutron reac tor comprising a core; a lateral 
blanket; an upper and a lower axial blankets envelop-

8,583 
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ing, together with said lateral blanket, said core of the 
reactor; fuel element stacks disposed in said core and 
in all said blankets; each of said fuel element stacks 
having holes disposed in its walls approximately in the 

5 middle portion thereof with respect to the height of 
said core; main fuel elements disposed in said stacks 
above the plane passing through the centers of said 
holes; additional fuel elements disposed in said stacks 
below said plane opposite to said main fuel elements; 

10 said main and additional fuel e lements disposed in said 
stacks of said core and axial blankets being spaced at 
intervals gradually increasing towards the vertical axis 
of the reactor; a coolant washing said main and addi-
tional fuel elements; an inlet header of said coolant , 

15 said inlet header being formed by the spacing between 
said main and additional fuel elements together with 
said holes and splitting said coolant into two oppositely 
directed flows; and two outlet headers of said coolant 
arranged below and above said lower and upper axial 

20 blankets, respectively. 
4. A fast-neutron reactor comprising a core; a lateral 

blanket; an upper and a lower axial blankets envelop-
ing, together with said lateral blanket , said core of the 
reactor; fuel element stacks disposed in said core and 

2 5 in all said blankets; each of said fuel e lement stacks 
having holes disposed in its walls approximately in the 
middle portion thereof with respect to the height of 
said core; main fuel elements disposed in said stacks 
below the plane passing through the centers of said 

30 holes; additional fuel elements disposed in said stacks 
above said plane opposite to said main fuel elements; 
said main and additional fuel elements disposed in said 
stacks of said core and axial blankets being spaced at 
intervals gradually increasing towards the vertical axis 

3 5 of the reactor, a coolant washing said main and addi-
tional fuel elements; an inlet header of said coolant , 
said inlet header being formed by the spacing between 
said main and additional fuel elements together with 
said holes and splitting said coolant into two oppositely 

4 0 directed flows; and two outlet headers of said coolant 
arranged below and above said lower and upper axial 
blankets, respectively. 

5. A reactor as of claim 1, wherein said main and ad-
ditional fuel elements of said axial blankets are spaced 

4 5 at equal intervals. 
6. A reactor as of claim 2, wherein said main and ad-

ditional fuel elements of said axial blankets are spaced 
at equal intervals. 

5 0 7. A reactor as of claim 3, wherein said main and ad-
ditional fuel elements of said axial blankets are spaced 
at equal intervals. 

8. A reactor as of claim 4, wherein said main and ad-
ditional fuel elements of said axial blankets are spaced 
at equal intervals. 

9. A reactor as of claim 1, wherein said main and ad-
ditional fuel elements of said core are arranged so as to 
form, transversely f rom stack to stack, a stepped profile 
with the height thereof gradually diminishing towards 
the vertical axis of the reactor , while said main and ad-
ditional fuel elements of said axial blankets are ar-
ranged so as to form, transversely, a stepped profile 
with the height thereof being the same over the entire 
width f rom the periphery to the vertical axis of the re-

6 5 actor. 
10. A reactor as of claim 2, wherein said main and 

additional fuel e lements of said core are arranged so as 
to form, transversely f rom stack to stack, a stepped 
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profile with the height thereof gradually diminishing 
towards the vertical axis of the reactor, while said main 
and additional fuel elements of said axial blankets are 
arranged so as to form, transversely, a stepped profile 
with the height thereof being the same over the entire 
width from the periphery to the vertical axis of the re-
actor. 

11. A reactor as of claim 3, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely from stack to stack, a stepped 
profile with the height thereof gradually diminishing 
towards the vertical axis of the reactor, while said main 
and additional fuel elements of said axial blankets are 
arranged so as to form, transversely, a stepped profile 
with the height thereof being the same over the entire 
width from the periphery to the vertical axis of the re-
actor. 

12. A reactor as of claim 4, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely from stack to stack, a stepped 
profile with the height thereof gradually diminishing 
towards the vertical axis of the reactor, while said main 
and additional fuel elements of said axial blankets are 
arranged so as to form, transversely, a stepped profile 
with the height thereof being the same over the entire 
width f rom the periphery to the vertical axis of the re-
actor. 

13. A reactor as of claim 5, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely from stack to stack, a stepped 
profile with the height thereof gradually diminishing 
towards the vertical axis of the reactor, while said main 
and additional fuel elements of said axial blankets are 
arranged so as to form, transversely, a stepped profile 
with the height thereof being the same over the entire 
width f rom the periphery to the vertical axis of the re-
actor. 

14. A reactor as of claim 6, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely from stack to stack, a stepped 
profile with the height thereof gradually diminishing 
towards the vertical axis of the reactor, while said main 
and additional fuel elements of said axial blankets are 
arranged so as to form, transversely, a stepped profile 
with the height thereof being the same over the entire 
width from the periphery to the vertical axis of the re-
actor. 

15. A reactor as of claim 7, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely from stack to stack, a stepped 
profile with the height thereof gradually diminishing 
towards the vertical axis of the reactor, while said main 
and additional fuel elements of said axial blankets are 
arranged so as to form, transversely, a stepped profile 
with the height thereof being the same over the entire 
width from the periphery to the vertical axis of the re-
actor. 

16. A reactor as of claim 8, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely from stack to stack, a stepped 
profile with the height thereof gradually diminishing 
towards the vertical axis of the reactor, while said main 
and additional fuel elements of said axial blankets are 
arranged so as to form, transversely, a stepped profile 
with the height thereof being the same over the entire 
width from the periphery to the vertical axis of the re-
actor. 
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17. A reactor as of claim 9, wherein the height of the 
fuel elements of said axial blankets, forming, trans-
versely, a stepped profile, gradually increases towards 
the vertical axis of the reactor. 

5 18. A reactor as of claim 10, wherein the height of 
the fuel elements of said axial blankets, forming, trans-
versely, a stepped profile, gradually increases towards 
the vertical axis of the reactor. 

19. A reactor as of claim 11, wherein the height of 
10 the fuel elements of said axial blankets, forming, trans-

versely, a stepped profile, gradually increases towards 
the vertical axis of the reactor. 

20. A reactor as of claim 12, wherein the height of 
the fuel elements of said axial blankets, forming, trans-

15 versely, a stepped profile, gradually increases towards 
the vertical axis of the reactor. 

21. A reactor as of claim 13, wherein the height of 
the fuel elements of said axial blankets, forming, trans-
versely, a stepped profile, gradually increases towards 

20 the vertical axis of the reactor. 
22. A reactor as of claim 14, wherein the height of 

the fuel elements of said axial blankets, forming, trans-
versely, a stepped profile, gradually increases towards 
the vertical axis of the reactor. 

2 5 23. A reactor as of claim 15, wherein the height of 
the fuel elements of said axial blankets, forming, trans-
versely, a stepped profile, gradually increases towards 
the vertical axis of the reactor. 

24. A reactor as of claim 16, wherein the height of 
3 0 the fuel elements of said axial blankets, forming, trans-

versely, a stepped profile, gradually increases towards 
the vertical axis of the reactor. 

25. A reactor as of claim 1, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely from stack to stack, a flat profile 
with the height thereof being the same in all said stacks, 
while said main and additional fuel elements of said 
axial blankets are arranged so as to form, transversely, 
a stepped profile with the height thereof gradually di-

4 0 minishing towards the vertical axis of the reactor. 
26. A reactor as of claim 2, wherein said main and 

additional fuel elements of said core are arranged so as 
to form, transversely from stack to stack, a flat profile 
with the height thereof being the same in all said stacks, 

4 5 while said main and additional fuel elements of said 
axial blankets are arranged so as to form, transversely, 
a stepped profile with the height thereof gradually di-
minishing towards the vertical axis of the reactor. 

27. A reactor as of claim 3, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely f rom stack to stack, a flat profile 
with the height thereof being the same in all said stacks, 
while said main and additional fuel elements of said 
axial blankets are arranged so as to form, transversely, 
a stepped profile with the height thereof gradually di-
minishing towards the vertical axis of the reactor. 

28. A reactor as of claim 4, wherein said main and 
additional fuel elements of said core are arranged so as 

gQ to form, transversely f rom stack to stack, a flat profile 
with the height thereof being the same in all said stacks, 
while said main and additional fuel elements of said 
axial blankets are arranged so as to form, transversely, 
a stepped profile with the height thereof gradually di-

6 g minishing towards the vertical axis of the reactor. 
29. A reactor as of claim 5, wherein said main and 

additional fuel elements of said core are arranged so as 
to form, transversely f rom stack to stack, a flat profile 
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with the height thereof being the same in all said stacks, 
while said main and additional fuel elements of said 
axial blankets are arranged so as to form, transversely, 
a s tepped profile with the height thereof gradually di-
minishing towards the vertical axis of the reactor . 

30. A reactor as of claim 6, wherein said main and 
additional fuel elements of said core are arranged so as 
to form, transversely f rom stack to stack, a flat profile 
with the height thereof being the same in all said stacks, 
while said main and additional fuel elements of said 
axial blankets are arranged so as to form, transversely, 
a s tepped profile with the height thereof gradually di-
minishing towards the vertical axis of the reactor . 

31. A reactor as of claim 7, wherein said main and 
additional fuel e lements of said core are arranged so as 
to form, transversely f rom stack to stack, a flat profile 
with the height thereof being the same in all said stacks, 
while said main and additional fuel elements of said 
axial blankets are arranged so as to form, transversely, 
a s tepped profile with the height thereof gradually di-
minishing towards the vertical axis of the reactor . 

32. A reactor as of claim 8, wherein said main and 
additional fuel e lements of said core are arranged so as 
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to form, transversely f rom stack to stack, a flat profile 
with the height thereof being the same in all said stacks, 
while said main and additional fuel elements of said 
axial blankets are arranged so as to form, transversely, 

5 a s tepped profile with the height thereof gradually di-
minishing towards the vertical axis of the reactor. 

33 . A reactor as of claim 1, wherein said main fuel 
e lements of said core and axial blankets are spaced at 
greater intervals than said additional fuel elements of 

10 said core and axial blankets. 
34 . A reactor as of claim 2, wherein said main fuel 

e lements of said core and axial blankets are spaced at 
greater intervals than said additional fuel elements of 
said core and axial blankets. 

15 35. A reactor as of claim 3, wherein said main fuel 
e lements of said core and axial blankets are spaced at 
greater intervals than said additional fuel elements of 
said core and axial blankets. 

36. A reactor as of claim 4, wherein said main fuel 
20 elements of said core and axial blankets are spaced at 

greater intervals than said additional fuel elements of 
said core and axial blankets. 
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