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(54) IMPROVEMENTS IN AND RELATING TO DRUMS FOR STORING 
FUEL ASSEMBLIES OF NUCLEAR REACTORS 

(71) We , L E V N I K O L A E V I C H invention is incorporated in a nuclear reac-
ARTEMIEV, ulitsa Berezovskaya, 89, tor, the reactor should be provided with a 
kv.94; VLADIMIR IVANOVICH BAT- recharging machine for inserting and remov-
JUKOV, ulitsa Prygunova,9,kv.29; and ing fuel assemblies into and out of the 

5 ALEXANDR IVANOVICH FADEEV, tubular sockets through the access ports, the 50 
ulitsa Engelsa,21,kv..46; all citizens of the recharging machine having a fuel assembly 
U.S.S.R. of Gorky, Union of Soviet Social- handling mechanism which is movable over 
ist Republics, do hereby declare the inven- a trajectory taking it over each access port, 
tion, for which we pray that a patent may be This enables several fuel assemblies to be 

10 granted to us , and the method by which it loaded into or removed from the drum for 55 
is to be performed, to be particularly de- each rotational indexing operation of the 
sribed in and by the following statement:- holder. In this manner, the operational wear 

This invention relates to the recharging of on the rotational indexing mechanism of the 
nuclear reactors and in particular to drums holder is considerably reduced 

15 for storing fuel assemblies of such reactors. A drum embodying the invention and for 60 
Recharging a nuclear reactor involves storing fuel assemblies of a nuclear reactor, 

replacing used fuel assemblies by new ones will now be particularly described, by way of 
and transporting the spent assemblies to example, with reference to the accompany-
washing means with the aid of a recharging ing diagrammatic drawings, in which: 

20 machine. In the course of this recharging Figure 1 is a general elevation view in 65 
process a drum is generally used as a section of the drum; 
short-term store of both the new and the Figure 2 is a section on line II-II of Figure 
spent fuel assemblies. 1 illustrating the arrangement of sockets a 

According to the present invention, there holder of the drum and 
25 is provided a drum for storing fuel assemb- Figure 3 is a view similar to Figure 2 but 70 

lies of a nuclear reactor, comprising a showing an alternative arrangement of the 
housing, a holder mounted in the housing sockets. 
and rotatable about an axis, the holder As shown in Figure 1, the storage drum 
being provided with tubular sockets extend- comprises a housing 1 mounting an axle 2 

30 ing parallel to said axis and arranged in a carrying a holder 3. The lower end of the 75 
number of circular rows therearound, the axle 2 is rotatably mounted in a bushing 4 
sockets being intended to receive fuel whereas the upper end of the axle 2 is rigidly 
assemblies through access ports in the drum connected to a gear 5 which abuts through a 
housing, each access port being associated bearing 6 with the upper surface of a lid 7 of 

35 with a respective said row of sockets and the the drum housing 1. Drive means (not go 
mutual positioning of the access ports and shown) are provided which engage the gear 
the sockets being such that rotational inde- 5 to rotatably drive the axle 2 and the holder 
xing of the holder is effective to successively 3 to enable rotational indexing of the holder 
bring each socket of one row into axial 3. 

40 alignment with the associated access port The holder 3 carries a plurality of sockets $5 
simultaneously with the axial alignment of a 8, 9 and 10 in the form of vertical tubes 
corresponding socket from each other row arranged to receive rod-type fuel assemblies 
with the access port associated with that 11. As can be seen from Figure 2, the 
row. sockets 8, 9 and 10 are arranged in three 

45 Where a drum according to the present circular rows concentric with the axle 2. 90 
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Each row has sixty-nine sockets. 
The lid 7 has three access ports 12 each 

associated with a respective one of the 
circular row of sockets. The access ports 12 

5 lie on a circle 17 whose centre is outside the 
drum. The circle 17 corresponds to the 
trajectory of a handling mechanism 16 of a 
recharging machine 15 of the nuclear reac-
tor. The recharging machine 15 lies within a 

10 containment 14 and pipes 13 extend through 
the walls of the containment 14 to respective 
ones of the access ports 12. 

The arrangement of the sockets 8, 9 and 
10 in the holder 3 is such that rotational 

15 indexing of the holder 3 is effective to 
successively bring each socket of one row 
into axial alignment with the associated 
access port simultaneously with the axial 
alignment of a corresponding socket from 

20 each other row with the access port associ-
ated with that row. Thus, the sockets 8, 9 
and 10 can be aligned in groups of three, 
one from each row, with the access ports 12; 
the aligned group sockets can then be 

25 changed by suitable rotational indexing of 
the holder 3. 

Figure 3 shows an alternative arrange-
ment of the sockets 8, 9 and 10 in the holder 
3. With this arrangement, the positioning of 

30 the access ports 12 required in order that 
one socket from each row is simultaneously 
aligned with its associated access port, is 
such that the access ports 12 lie on a straight 
line 18. 

35 The operation of the described drum 
during recharging of a nuclear reactor will 
now be described. 

The holder 3 is rotated until three sock-
ets, 8, 9 and 10 are axially aligned with the 

40 access ports 12. The handling mechanism 16 
of the recharging machine 15 then starts 
moving along the trajectory 17 (describing a 
circle) until the mechanism 16 lies over a 
first one of the access ports 12. The handling 

45 mechanism 16 then inserts a spent fuel 
assembly 11 through the pipe 13 and the 
access port 12 into the socket 8 of the holder 
3. 

The handling mechanism is then with-
50 drawn into the containment 14 where it 

picks up the next spent fuel assembly 11, 
moves to a position overlying a second one 
of the access ports 12, and then lowers the 
held fuel assembly into the socket 9 of the 

55 holder 3. In a similar manner, the handling 
mechanism 16 inserts a third spent fuel 
assembly into the socket 10. During transfer 
of the spent fuel assemblies 11 into the 
sockets 8, 9 and 10 the holder remains 

60 stationary. 
After the first three spent fuel assemblies 

11 have been transferred to the holder 3, the 
holder is rotationally indexed such that the 
tenth sockets 8, 9 and 10 (counting from 

65 the filled sockets) come beneath the access 

ports 12. These sockets are then filled with 
spent fuel assemblies 11 in the manner 
described above. 

Thus, following each rotational indexing 
operation of the holder 3, each tenth socket 70 
counting from the last filled socket is moved 
beneath the access ports 12. After a full 
revolution of the holder 3, the group of 
three sockets 8, 9 and 10 brought into 
alignment with the access ports 12, is the 75 
group adjacent to the three sockets which 
were first to be filled. It will therefore be 
appreciated that continued rotational inde-
xing of the holder 3 enables all the sockets 8, 
9 and 10 to be brought beneath the access 80 
ports 12 in order that spent fuel assemblies 
11 may be inserted into these sockets. 

During removal of fuel assemblies 11 
from the drum into the containment 14 the 
sequence of events described above is re- 85 
versed. 

The described form of drum is advan-
tageous in that for each rotational indexing 
operation of the holder 3 it is possible to 
transfer three fuel assemblies into or out of 90 
the drum. This considerably reduces wear 
on both the drum and its drive means as 
compared to drum arrangements which re-
quired rotational indexing between each 
transfer operation. The described drum also 95 
enables the recharging operation to be 
speeded up and gives an increased reliability 
of the drum. Furthermore, it is possible to 
achieve a better spatial arrangement of the 
sockets within the holder 3 such as to reduce 100 
the risk of overrunning and jamming of the 
holder 3 during rotational indexing. 

W H A T W E CLAIM IS:-
1. A drum for storing fuel assemblies of 

a nuclear reactor, comprising a housing, a 105 
holder mounted in the housing and rotat-
able about an axis, the holder being pro-
vided with tubular sockets extending para-
llel to said axis and arranged in a number of 
circular rows therearound, the sockets being 110 
intended to receive fuel assemblies through 
access ports in the drum housing, each 
access port being associated with a respec-
tive said row of sockets and the mutual 
positioning of the access ports and the 115 
sockets being such that rotational indexing 
of the holder is effective to successively 
bring each socket of one row into axM 
alignment with the associated access port 
simultaneously with the axial alignment of a 120 
corresponding socket from each other row 
with the access port associated with that 
row. 

2. A drum according to claim 1, in 
which the access ports lie in a straight line. 125 

3. A dram according to claim 1, in 
which the access ports lie on a notional 
circle the centre of which is outside the 
drum housing. 

4. A nuclear reactor incorporating a 130 
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drum according to any one of the preceding 
claims and including a recharging machine 
for inserting and removing fuel assemblies 
into and out of the tubular sockets through 

5 the access ports, a fuel assembly handling 
mechanism of the recharging machine being 
movable over a trajectory taking it over 
each access port. 

5. A method of recharging the nuclear 
10 reactor of claim 4, including rotationally 

indexing the holder to align a group of 
empty sockets, one from each row, with 
their associated access ports, inserting a 
spent fuel assembly into each said empty 

15 socket with the handling mechanism being 
appropriately moved along its trajectory 

into alignment above each empty socket in 
turn, and repeating the rotational indexing 
of the holder to align further empty sockets 
with the access ports. 20 

6. A drum for storing fuel assemblies of 
a nuclear reactor, the dram being substan-
tially as hereinbefore described with refer-
ence to Figure 1 and Figure 2 or 3 of the 
accompanying drawings. 25 
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