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[5 7 1 ABSTRACT 

Concentric annular tanks for the storage of solutions 
containing ?ssile materials are disclosed. By placing 
an appropriate neutron isolator between each of the 
annular tanks, a critical ?ssile mass can be avoided 
and additional annular tanks can be added to achieve 
a desired total volume and maximum ?oor space us< 
age. In one embodiment the individual tanks are com 
municatively coupled at at least one location to equal 
ize the ?uid level within the corresponding tanks. The 
couplings are adaptable for the accession of additional 
concentric annular tanks to accommodate a larger 
storage volume. 

8 Claims, 3 Drawing Figures 
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CONCENTRIC ANNULAR TANKS 

BACKGROUND OF THE INVENTION 

This invention pertains in general to annular storage 
tanks and more particularly. to concentric annular stor 
age tanks with isolation for the storage of solutions con 
taining fissile nuclear material. 

In the nuclear processing industry it is often neces— 
sary to provide tanks for large volumes containing reac 
tive nuclear material. If these solutions contain ?ssile 
material. a geometrically favorable design is required. 
One geometrically favorable design is a narrow rectan 
gular tank which is commonly referred to as a slab 
tank. The slab width is dictated by the amount of ?ssile 
material present in the storage solution and is normally 
less than five inches. The main objective in designing 
the slab width is to avoid criticality. As a result, the 
slab-tank configuration is impractical when a volume 
capacity of more than 1,000 liters is desired, due to the 
extensive amount of floor space required to accommo 
date the larger volume. Additionally, a large slab-tank 
is more costly to construct because it requires massive 
stiffeners to provide structural strength and prevent 
distortion under stress which could cause the critical 
slab dimension to change. Another geometrically fa 
vorable design is an annular tank. Here again, the annu 
lar width of the storage volume is dictated by the ?ssile 
material content of the storage solution and is normally 
less than five inches. There is no limit to the diameter 
that an annular tank can be constructed. however, 
there is a waste of ?oor space inside the annular open 
ing of the tank. Furthermore, an annular tank easily ac 
commodates moderate changes in internal pressure. or 
vacuum, without distortion of the critical dimension. 
Accordingly, an optimized geometrical structural de 

sign is desired for such tanks that will provide the de 
sired total volume storage capacity required by the nu 
clear industry while maximizing floor space usage. 

SUMMARY OF THE INVENTION 

Brie?y, this invention provides an optimized struc 
tural geometry for containment tanks employed in the 
storage of solutions containing nuclear material. In ac 
cordance with this invention, concentric annular tanks 
are described with neutron isolators positioned be 
tween each of the respective tanks. The isolators are 
designed to have a suf?cient neutron capture cross 
section to guard against the formation of a critical mass 
of nuclear material. Additional annular tanks can be 
added concentrically to achieve a desired total volume 
and maximum floor space usage. In one embodiment, 
the individual tanks are communicatively coupled at at 
least one location to equalize the fluid level within cor 
responding tanks. The couplings are adaptable for the 
accession of additional concentric annular tanks to ac 
commodate larger storage volumes while minimizing 
floor space usage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention, refer 
ence may be had to the preferred embodiment, exem 
plary of the invention, shown in the accompanying 
drawings, in which: 

FIG. 1 is a planned view of one embodiment of this 

invention; 
FIG. 2 is an elevational sectional view of the embodi 

ment illustrated in FIG. I; and 

20 

25 

50 

60 

2 
FIG. 3 is a sectional view of the embodiment of FIG. 

I illustrating the accession of additional annular con 
centric tanks. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An optimized structural geometry contemplated by 
this invention for containment tanks applicable for the 
storage of solutions containing ?ssile material is illus 
trated in FIGS. 1. 2 and 3, which show an annular tank 
design where two, three, or more tanks are arranged 
concentrically to achieve a more economical use of 
floor space. By placing an appropriate neutron isolator 
between each of the annular tanks, additional annular 
tanks can be added to achieve a desired total volume 
and maximum ?oor space usage. 

Referring to FIG. I it can be observed that a planned 
view is provided of a concentric array of two annular 
tanks exemplary of this invention. An outer hollow an 
nular tank is shown and generally described by refer 
ence character 10. The storage area is defined by the 
tubular inside and outside walls 14 and I2, respec 
tively, which are concentrically formed with a bottom 
plate sealably affixed therebetween at one end of the 
corresponding tubular end terminations. The wall 
thicknesses of the tanks are desirably chosen to accom 
modate external pressures without the need for stiff 
ness and to provide sufficient shielding against radioac 
tivity. An exemplary thickness from 0.250 to 0.375 
inches will provide adequate strength for external pres 
sures up to one atmosphere where materials such as 
304L stainless steel are employed. Type 304L stainless 
steel is described as an exemplary material for the tank 
walls due to its compatibility with the elements to be 
stored. 
An annular isolator I6 is closely received within the 

annular opening formed by the tubular wall 14 and is 
designed from a material that has a sufficient neutron 
capture cross section to avoid the formation of a criti 
cal nuclear mass. In other words, the annular isolator 
is designed to absorb a sufficient number of delayed 
neutrons emitted from the elements being contained 
within the tank 10 and any number of inner concentric 
tanks to avoid a chain reaction from being sustained. 
The isolator I6 can be fabricated from any material ex~ 
emplifying these desired characteristics such as serpen 
tine concrete that has a 10 percent minimum water 
content. Each isolator can be desirably jacketed with 
eighteen gage stainless steel to prevent absorption of 
plutonium into the concrete (where plutonium is 
among the materials being stored) and to facilitate de‘ 
contamination after storage. 
A second annular tank is concentrically positioned 

within the annular opening formed by the outer isolator 
16 to achieve a higher density usage of floor space. The 
storage area of the second hollow annular tank I8 is 
speci?cally de?ned by the inner and outer tubular walls 
22 and 20, respectively, with a bottom plate sealably 
af?xed therebetween at one of the corresponding tubu 
lar end terminations. The thickness of the tank de?ned 
by the difference in radial dimensions between the 
inner and outer walls is dictated by the ?ssile material 
content of the solution being stored and is normally less 
than five inches. 
A second annular isolator is concentrically posi 

tioned within the annular opening formed by the inner 
tubular wall 22 of the second tank 18. This inner isola~ 
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tor 24 is substantially identical to the isolator previ 
ously described and de?ned by reference character [6 
and provides a suf?cient neutron capture cross section 
to prevent the delay neutrons emitted from the inner 
circumference of the tank 18 from sustaining a chain 
reaction. 
Referring now to FIG. 2 it will be observed that an 

elevational sectional view of the annular tanks of FIG. 
I is presented. The bottom plates. sealably af?xed to 
the respective side walls of the inner and outer tanks 
previously described with reference to FIG. 1. are illus 
trated by reference characters 40 and 38, respectively. 
In addition. the tanks are provided with cover plates 30 
and 32 and ?uid vents 34 and 36 which are employed 
to aid in charging the tanks with the materials to be 
stored. The tanks can either be ?lled through inlets 
similar to those described by the vents 34 and 36 or 
through conduit means 28 which communicatively 
couples the interior of tank 10 with the exterior 
thereof. Optional conduit means 26 can additionally be 
provided to communicatively couple the respective 
storage volumes of tanks 10 and 18 to equalize the level 
of storage material within the corresponding tanks. The 
?uid coupling conduit 26 is desirably designed to dis 
connect from the respective tanks so that the individual 
tanks can be used separately where desired. Further 
more. conduit means 28 is designed for interconnec 
tion to a third annular tank which can be circumferen 
tially positioned around tank 10 to form a concentric 
array of three annular tanks with an increase in storage 
volume and a maximum usage of ?oor space. With the 
third tank connected as described conduit means 28 
will perform the same function as ?uid conducting 
means 26. Similarly, additional annular tanks can be 
added. either circumferentially or concentrically, to 
achieve any desired storage volume. 

In the embodiment illustrated the lower plates 40 and 
38. which form the bottom walls of the tanks 18 and 10, 
respectively. are sloped in a direction to assist gravity 
feed of the storage material through ?uid conduit 
means 26 to conduit 28. Such a structural con?gura 
tion is desirable where conduit 28 is designed as an exit 
port to empty the tanks when the storage period has ex 
pired. Furthermore. the respective conduits 26 and 28 
can be provided with valve closure means to control or 
shut off the volume of ?uid ?ow of storage material. 
FIG. 3 illustrates a sectional view of an array of con 

centric annular tanks similar to the array previously de 
scribed with reference to FIGS. 1 and 2. By the addi 
tion of a third annular isolator positioned around the 
periphery of the tank 10 and a third tank positioned in 
a similar manner around the periphery of the third an 
nular isolator additional storage volume can be ob 
mined as previously described. 
Thus. this invention provides an optimized structural 

geometry for containment tanks designed for the stor 
age of solutions containing nuclear material. enabling 
a maximum usage of ?oor space; more efficient mixing 
of the storage material; standardization of fabrication 
techniques; and added structural support. 

l claim as my invention: 
1. Concentric annular tanks with isolation for the 

storage of solutions containing nuclear materials com~ 
prising: 
a ?rst annular hollow tank having a tubular inside 
and outside wall concentrically formed with a bot 
tom plate sealably affixed therebetween at one of 
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4 
the corresponding tubular end terminations so as to 
form the bottom wall thereof; 

a second annular hollow tank having a tubular inside 
and outside wall concentrically formed with a bot 
tom plate sealably af?xed therebetween at one of 
the corresponding tubular end terminations so as to 
form the bottom wall thereof. said second tank 
being concentrically positioned within the interior 
annular opening formed by said inside wall of said 
?rst tank; and 

isolation means associated with said first and second 
tanks having a neutron capture cross section suffi 
cient to guard against the formation of a critical 
mass of nuclear material between the storage con 
tents of said ?rst and second tanks. 

2. The concentric annular tanks of claim 1 including 
?uid coupling means positioned substantially adjacent 
the corresponding bottom walls of the said ?rst and 
second tanks and communicatively coupling the inte 
rior of said ?rst tank with the interior of said second 
tank. 

3. The concentric annular tanks of claim 2 including 
conduit means associated with said outside wall of said 
?rst tank substantially adjacent the bottom wall thereof 
for communicatively coupling the interior of said ?rst 
tank with the exterior thereof. 

4. The concentric annular tanks of claim 3 wherein 
said conduit means and said ?uid coupling means are 
aligned along a common diameter of the common an 
nuli of said ?rst and second tanks. 

5. The concentric annular tanks of claim 4 including: 
a third annular hollow tank having a tubular inside 
and outside wall concentrically formed with a bot~ 
torn plate sealably af?xed therebetween at one of 
the corresponding tubular end terminations so as to 
form the bottom wall thereof, said ?rst tank being 
concentrically positioned within the interior annu 
lar opening formed by said inside wall of said third 
tank; 

second ?uid coupling means associated with said 
inner wall of said third tank substantially adjacent 
the bottom wall thereof and aligned along the com 
mon diameter of said conduit means. said second 
?uid coupling means being adaptable to intercon 
nect with said conduit means so as to communica 
tively couple the interior of said first tank with the 
interior of said third tank; and 

isolation means associated with said ?rst and third 
tanks having a neutron capture cross section suffi 
cient to guard against the formation of a critical 
mass of nuclear material between the storage con 
tents of said ?rst and third tanks. 

6. The concentric annular tanks of claim 4 wherein 
said bottom walls of said ?rst and second tanks are 
sloped along the diameter of said conduit means in a 
direction to assist gravity from said second tank to said 
?rst tank through said ?uid coupling means to said con 
duit means. 

7. The concentric annular tanks of claim 1 wherein 
said isolation means comprises an annular casing of 
concrete closely received between the inner wall of 
said ?rst tank and the outer wall of said second tank. 

8. The concentric annular tanks of claim 1 including 
a neutron isolator closely received within the annular 
opening formed by the inside wall of said second tank 
and lining the exterior surface area thereof. said isola 
tor having a neutron capture cross section suf?cient to 
guard against the formation of a critical mass of nuclear 
material within the storage contents of said second 
tank. 

* * ll‘ * * 


