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[57] ABSTRACT 

In a nuclear reactor with vertically arranged fuel as-
semblies positioned on supporting members and with 
control rods displaceably arranged in guide tubes be-
tween the fuel rods inside the fuel assemblies, the sup-
porting plate is provided with a transverse end piece 
with throttling means for the liquid flow which passes 
from below up through the supporting member and 
past the fuel rods in the fuel assembly. The inlets for 
the guide tubes for the control rods are located below 
the end piece and the throttling means. In this way a 
higher pressure prevails at the inlet to the guide tubes 
than above the end piece, so that a stronger flow of 
coolant is produced through guide tubes than through 
the fuel assembly. 

3 Claims, 6 Drawing Figures 
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INLET FOR FUEL ASSEMBLY HAVING FINGER 
CONTROL RODS 

RELATED APPLICATIONS 
j 

The application is a continuation-in-part of applica-
tion Ser. No. 286,834, filed Sept. 6, 1972, now aban-
doned. 

BACKGROUND OF THE INVENTION Q 

1. Field of the Invention 
The invention relates to a nuclear reactor in which 

the core consists of vertically arranged fuel assemblies. 
2. The Prior Art 
In nuclear reactors in Which the core consists of verti- 15 

cally arranged fuel assemblies placed on supporting 
members, the fuel assemblies will be exposed to a verti-
cal force acting upward which is caused by the pressure 
required to force a sufficient liquid flow through the 
fuel assemblies and the guide tubes for the control rods. 20 
This upward force can exceed the dead weight of the 
fuel assemblies, and there is a risk of the fuel assemblies 
being displaced on the supporting members. 

The problem concerning the great lifting power ex-
erted on the fuel assemblies is particularly manifest in 25 
constructions in which the control rods are arranged 
inside the fuel assemblies. The control rods are dis-
placeably arranged in guide tubes which are inter-
spersed with, and preferably uniformly and symmetri-
cally positioned among, the fuel rods in the fuel assem- 3 0 

bly. As it is desirable to maintain a lower temperature 
in the control rods than the temperature prevailing in 
the rest of the fuel assembly, a considerably greater liq-
uid flow must be achieved through the guide tubes for 
the control rods than through the corresponding area 
elsewhere in the fuel assembly. This greater liquid flow 
can be brought about by increasing the area of the 
guide tubes, and this area is determined by the fact that 
as great a liquid flow through the guide tubes is to be 
achieved with the same fluid pressure as for the rest of 
the fuel assembly so that the control rod reaches the 
temperature desired. Such a device requires, however, 
that the guide tubes take up a relatively considerable 
part of the valuable space in the core. Another way to 
solve the problem concerning the greater liquid flow in 
the guide tubes is to maintain a higher pressure on the 
liquid flow there than in the rest of the fuel assembly. 

SUMMARY OF THE INVENTION 

40 

45 

50 The present invention relates to an arrangement in 
nuclear reactors in which the core consists of vertically 
arranged fuel assemblies placed on supporting mem-
bers and having control rods displaceably arranged in 
guide tubes positioned between the fuel rods inside the ' 
fuel assemblies, for achieving a stronger flow of coolant 
through the guide tubes for the control rods than 
through the rest of the fuel assembly. In accordance 
with the invention, the supporting member is provided 
with an end piece having throttling means for the liquid ^ 
flow which passes from below up through the support-
ing member and past the fuel rods in the fuel assembly, 
whereas the inlets to the guide tubes for the control 
rods are located below the end piece with its throttling 
means, where a higher pressure prevails than above the ^ 
end piece. 

Because the throttling means for the flow of coolant 
which passes the fuel rods are arranged in the end piece 

fastened to the supporting members, the lifting power 
on the fuel assembly will be decreased, so that there is 
no longer any risk of the fuel assembly being disar-
ranged in the core. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawing, 
FIG. 1 shows a cross-section through the lower part 

of a fuel assembly, which is placed on its supporting 
plate. 

FIGS. 2 and 3 show views from above of two different 
embodiments of the supporting member. 

FIG. 4 is a cross-section through a reactor embodying 
the invention; 

FIG. 5 is a plan view; and 
FIG. 6 is a cross-section on the line 6—6 of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The fuel assembly 1 comprises a number of rods con-
sisting of tubes which contail fuel elements. The rods 
are supported at the bottom by an end piece 3 in the 
form of a lattice, usually with circular or square cross-
section. The end piece is provided with a flange 4 ex-
tending downward and ending in a supporting surface 
5 which rests against a corresponding seat on a support-
ing member 6 at the bottom of the core when the fuel 
assembly is installed in the core. The fuel assembly also 
contains a number of finger control rods 7 displaceably 
arranged in guide tubes 8. The guide tubes with their 
control rods are placed between the fuel rods and ar-
ranged according to a certain pattern inside the fuel as-
sembly and are supported by the lattice 3. The guide 
tubes project below the end piece 3 and the control 
rods project from the guide tubes. AH the control rods 
for each fuel assembly are connected at their lower 
ends to a yoke 9 which, in turn, is attached to a control 
rod drive shaft 10 operated from a control rod drive de-
vice (not shown in the drawings) for adjusting the posi-
tion of the control rods 7 in the fuel assembly 1. 

The supporting member 6 is provided at its upper end 
with a flange 11, in the example shown directed up-
ward, which ends in a flat end piece 12. According to 
the embodiment o f t h e invention shown in FIG. 2, there 
are four holes 13 in the end piece. The holes 13 are cir-
cular in this form and their diameter is greater than the 
outer diameter of the guide tubes 8. From FIG. 1 it is 
clear that the guide tubes 8 extend downward through 
the holes, so that the guide tubes extend below the end 
piece. Since the diameter of the holes 13 is greater than 
the diameter of the guide tubes 8, there exists around 
each guide tube an annular gap 14 (in FIG. 1), and 
these gaps together form throttling means for the up-
ward liquid flow which is to pass through the fuel as-
sembly. The upward force caused through the throt-
tling means is absorbed by the supporting member 6 
and thus does not affect the fuel assembly itself. How-
ever, as the throttling means is located above the ori-
fices of the guide tubes, the fluid pressure prevailing at 
the orifices of the guide tubes will become higher than 
that prevailing at the end piece 3. Thus, by means of a 
device according to the invention, two advantages are 
achieved: the upwardly directed force on the fuel as-
sembly is reduced and the flow rate through the guide 
tubes is increased, because of the absence of throttling 
points. 
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The support ing member s 6 consti tute enlargments 
near the upper ends of tubes 32, which extend down-
wardly theref rom and have inwardly tapering port ions 
33 in which are fo rmed openings 34 to permit the flow 
into the tubes of coolant which is fed into the tank 31 
through pipe 35. The lower portions 36 of the tubes are 
of constant diameter and are secured in and supported 
by the bot tom wall of the tank. 

The port ions 6 are of square cross-section and abut 
against each other for lateral support . The port ions 6 
are enclosed within and fit in a f r ame 30 which is se-
cured on the inner wall of the tank 31 . 

In the form of FIG. 2, the surface 16 on which the 
surface 5 rests is annular in shape, project ing upwardly 
f rom the square portion of the support ing member 6. 
The flange 11 is also round, as is the lower end port ion 
4 of the fuel assembly 1. 

In the form shown in FIG. 3, the support ing surface 
16 of the support ing m e m b e r can be made as a square, 
and then it may be advisable to use a control rod placed 
in a central position and four more control rods ar-
ranged between the central control rod and the corners 
of the support ing surface, in order to achieve a more 
even distribution of the control rods. Then it may be 
advisable to connec t the five holes 13 ' in the f lange 12 ' 
by a cross-formed slot 15 which will then also act as a 
throttling means. In such a case it may be necessary to 
reduce the diameter of the holes, in order to compen-
sate for the increased through-flow area caused by the 
slot 15. In this case the downward extensions of the fuel 
assemblies are also square. 

The throttl ing means achieved by means of the annu-
lar gaps around the guide tubes and, whenever applica-
ble, also by means of the cross-formed slot 15 can be 
supplemented by fur ther holes in the end piece 12, 

Because the support ing member has been drawn up 
in the form of a preferably cylindrical f lange with an 
end piece, the inlet thrott l ing means will be located a 
short distance up in the end piece of the fuel assembly. 
This means that the guide tubes will be well positioned, 
and at the same t ime they can be made so short that 
they are protected by the end piece of the fuel assem-
bly. This construct ion allows a fuel assembly to be put 
directly on its end piece without the ends of the guide 
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tubes being damaged. 
We claim: 
1. In a liquid-cooled nuclear reactor having a bottom 

wall in which the core comprises vertically arranged 
5 fuel assemblies (1) placed on supporting members (6 ) 

comprising tubular members secured to the bot tom 
wall and extending upwardly theref rom and having 
openings thereinto for cooling liquid and having con-
trol rods displaceably arranged in guide tubes (8) posi-

10 tioned between the fuel rods (2 ) inside the fuel assem-
blies, the bot tom end of said fuel assemblies and the top 
portion of said supporting members having mating sur-
faces, the top of said supporting member (6) being 
closed with a horizontal end piece (12) having open-

1 5 ings therein forming throttling means (14 , 15) for liq-
uid flow which passes f rom below up through the sup-
porting member and past the fuel rods in the fuel as-
sembly, said end piece being affixed to and a part of 
said support ing member , the lower ends of said guide 

^ tubes passing through said openings in said end piece 
to a position below said end piece, said lower ends of 
said guide tubes also being inlets to the guide tubes (8) 
for the control rods (7) , where a higher pressure pre-

2 5 vails at the inlets to the guide tubes than above the end 
piece, whereby a stronger flow of coolant is produced 
through the guide tubes than through the rest of the 
fuel assembly. 

2. In an ar rangement as claimed in claim 1, the throt-
3q tling means comprising holes in the end piece, the 

cross-section of the holes having the same shape as the 
cross-section of the guide tubes and the guide tubes ex-
tending through the holes so that the throttling means 
is located around the guide tubes, the area of the throt-

3 5 tling means being thus equal to the dif ference between 
the area o f t h e holes and the cross-section of the guide 
tubes. 

3. In an ar rangement as claimed in claim 1, the end 
piece (12) having a central hole for a control rod lo-

40 cated centrally in the fuel assembly and additional 
holes arranged symmetrically around the central hole, 
and slots (15) in the end piece between the central hole 
and the other holes. 
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