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(54) Dry storage cells for radioactive 
material 

(57) A concrete cell structure for stor-
ing irradiated nuclear fuel or other 
highly active waste has air inlets (5,6) in 
the roof and an outlet stack (4) for 
effecting natural draught ventilation. 
Air flows through cells (1) in heat 
exchange with nuclear fuel containers. 
The concrete cell structure is housed 
within a steel framed and sheeted 
weather tight building which provides a 
large air plenum for its inlet ports and 
thereby avoids serious pressure varia-
tions at these ports caused by wind 
loadings. 
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SPECIFICATION 

Dry storage of irradiated nuclear fuel 

5 This invention relates to the dry storage of irradiated 
nuclear reactorfuel and highly active waste. 

When fuel is withdrawn from a nuclear reactor it is 
highly radioactive and is usually stored for a period 
of at least 100 days in a cooling pond; the pond 

10 water serves to contain the radioactivity and to 
absorb the heat energy generated by decay of fission 
products. Pond water cooling is not attractive for 
long term storage of irradiated nuclear fuel, for 
example 50 to 100 years, because corrosion of the 

15 fuel cladding can occur and there are difficulties in 
maintaining the pool. An alternative method of 
storing irradiated nuclearfuel and highly active 
waste for the long term is to deposit the fuel or waste 
in concrete cells and cool it by circulating air. 

20 Preferably the circulation is effected by a passive 
system such as natural draught ventilation so that 
maintenance and reliability problems are minimised. 

Natural draught ventilation may be effected by a 
stack mounted on the roof of the cell construction, 

25 air being drawn through an inlet port disposed in the 
side, but variations in the relative inlet and outlet air 
pressures caused by wind loadings are considered 
to be too severe for irradiated nuclearfuel storage 
where excessively high temperatures caused by 

30 insufficient cooling will adversely affect the stored 
fuel and the concrete structure. 

An object of the invention is to provide a dry 
storage cell construction for irradiated nuclearfuel 
wherein the inlet port for natural draught ventilation 

35 is not adversely affected by wind loading. 
According to the invention in a construction of dry 

storage cell for irradiated nuclearfuel or for highly 
active waste wherein cooling air is flowed by natural 
draught ventilation through the cell by way of an 

40 inlet port and an outlet stack mounted on the roof 
structure of the cell, there is a ported shroud 
enveloping the cell structure with inlet port thereby 
to form, in combination with the cell structure, an 
inlet plenum for the cell the shroud being penetrated 

45 by the outlet stack. 
The shroud projects the inlet port from wind 

variations and, conveniently, may consist of a steel-
framed and sheeted weathertight building enclosing 
the cell structure. A dry storage cell construction for 

50 irradiated nuclearfuel or highly active waste, and 
embodying the invention is described, by way of 
example, with reference to the accompanying draw-
ings wherein: 

Figure 1 is a sectional view of a cell structure, 
55 Figure 2 is a sectional view on line ll-ll of Figure 1, 

and 
Figure 3 is an architectural view of a building 

housing the cell structure. 
The cell structure shown in Figures 1 and 2 

60 comprises a pair of concrete cells 1 disposed one on 
each side of an air inlet duct 2. The cells 1 exit by way 
of ducts 3 to a stack 4 so that a natural circulation of 
air through the cells is effected. The air intake 
designated 5, which is common to both cells, is by 

65 way of a coarse mesh grill 6 disposed in the roof of 

the cell structure and is fed to the duct 2 down a shaft 
7 as shown in Figure 2. The air flow from the duct 2 
into the cells is through side inlet ports, by way of a 
labyrinth type baffle 8 and the exit ducts 3 are of 

70 dog-leg form to prevent direct radiation streaming. 
The cell structure with air intake 5 is housed within a 
steel-framed and sheeted weathertight building 9 
(shown in Figure 3) which forms a ported shroud for 
the cell structure with air intake 5 and cell inlet ports. 

75 The shroud has air inlet ports designated 15 and, in 
combination with the cell structure forms an air inlet 
plenum which protects the cell inlet ports from wind 
variations. The outlet stack 4 penetrates the roof of 
the building. The fuel to be stored in the cells is 

80 enclosed within cylindrical steel canisters in an array 
of 650 vertical steel cooling channel tubes 10. The 
lower ends of the tubes are supported in a perfo-
rated concrete raft 11 set above the floor, the 
interspace constituting an air inlet mixing plenum 

85 12. The upper ends of the tubes 10 are located in a 
grid matrix with an airspace 13 between the top of 
the tubes and the underside of a slab 14. The fuel 
containing canisters are loaded into the steel chan-
nel tubes 10 two per tube stacked two highs. The 

90 residual heat from the fuel produces natural draught 
in the annulus between the canisters and the tube 
and the induced forced convection flow removes 
heat from the canister wall keeping the enclosed fuel 
at an acceptable temperature. 

95 
CLAIMS 

1. A construction of dry storage cell for irradiated 
nuclearfuel orfor highly active waste wherein 

100 cooling air is flowed by natural draught ventilation 
through the cell byway of an inlet port and an outlet 
stack mounted on the roof structure of the cell and 
wherein there is a ported shroud enveloping the cell 
structure with inlet port thereby to form, in combina-

105 tion with the cell structure, an inlet plenum for the 
cell, the shroud being penetrated by the outlet stack. 

2. A construction according to claim 1 where the 
shroud comprises a steel-framed and sheeted 
weather tight building. 

110 3. A construction of dry storage cell for irradiated 
nuclearfuel orfor highly active waste substantially 
as hereinbefore described with reference to the 
accompanying drawings. 
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