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(54) Nuclear Reactor Constructions 

(57) A nuclear reactor construction 
comprising a reactor core submerged 
in a pool of liquid metal coolant in a 
primary vessel which is suspended 
from the roof structure of a 
containment vault. Control rods 
supported from the roof structure are 
insertable in the core which is carried 
on a support structure from the wall of 

the primary vessel. To prevent 
excessive'relaxation of the support 
structure whereby the control rods 
would be displaced relative to the 
core, the support structure 
incorporates a normally inactive 
secondary structure designed to 
become effective in bracing the 
primary structure against further 
relaxation beyond a predetermined 
limit. 
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SPECIFICATION 
Nuclear Reactor Constructions 

This invention relates to nuclear reactor 
constructions. 

5 In one well-known example of nuclear reactor 
construction the reactor is submerged in a pool of 
liquid metal coolant contained in a primary vessel. 
The primary vessel is housed in a concrete 
containment vault and is suspended from the roof 

10 of the vault. The core or fuel assembly is carried 
on a support structure hereinafter termed a 
strongback which is carried from the wall of the 
primary vessel whilst the roof carries the control 
rods which are vertically insertable into the core 

15 to control reactivity. In the event of displacement 
of the core relative to the control rods such as 
would be caused by relaxation of the strongback 
during operation of the reactor core the resultant 
change of reactivity could have serious 

20 consequences. In our co-pending applications 
numbers 33674/76 Serial Nos. 1567949 and 
1567040 and 33675/76 there are disclosed 
nuclear reactor constructions each having a 
primary reactor core support structure and a 

25 secondary reactor core support structure which is 
normally unstressed but is capable of taking the 
load in the event of primary structure failure. 

An object of the present invention is to provide 
a reactor construction having a single support 

30 structure for the reactor core, the structure 
incorporating means for guarding against 
excessive relaxation whereby the reactor core is 
displaced from the control rods to a serious 
extent. 

35 According to the present invention, in a nuclear 
reactor construction comprising a reactor core 
submerged in a pool of coolant in a primary vessel 
which is suspended from the roof structure of a 
containment vault and control rods supported 

40 from the roof structure and insertable in the core, 
the reactor core being carried from the wall of the 
primary vessel on a strondback, the strongback 
incorporates secondary structure for bracing the 
strongback against further relaxation when initial 

45 relaxation of the strongback exceeds a 
predetermined limit. 

In a preferred construction of nuclear reactor 
according to the invention, the strongback has a 
plurality of radially extending webs and the 

50 secondary structure comprises connecting 
members disposed between each pair of adjacent 
webs, the connecting members being freely 
extendable to a limited extent by initial relaxation 
of the strongback and thereafter serving as tie 

55 members for restraining continued separation of 
the webs. In such a construction the expense and 
complexity of providing a secondary core support 
structure is avoided. The connecting members 
can be incorporated such that they are not 

60 affected by cracks arising from failure of'the 
primary support structure of the strongback and in 
normal operation of the nuclear reactor the 
connecting members will carry substantially no 

loading thus reducing the possibility of failure of 
60 the secondary strucuture means, 

The invention provides that in the event of 
failure of the primary load path of the reactor 
core, relaxation of the strongback to a limited and 
detectable extent can occur. 

70 The presently preferred means of detecting the 
extent of the limited relaxation of the strongback 
comprises an ultrasonic scanning transducer 
incorporated in the above-core structure and 
arranged to detect the proximity of core structure 

75 such as the core restraint barrel. 

Constructions of nuclear reactor embodying 
the invention are described by way of example 
with reference to the accompanying drawings 
Wherein 

80 Figure 1 is a sectional elevation of a reactor 
construction, and 

Figures 2 and 3 are fragmentary plan views 
showing alternative details of secondary support 
means of a strongback. 

85 Figure 1 illustrates a liquid metal cooled fast 
breeder nuclear reactor having a fuel assembly 1 
submerged in a pool 2 of liquid sodium coolant in 
a primary vessel 3, the primary vessel is 
suspended from the roof of a containment vault 4 

90 and there is provided a plurality of coolant pumps 
5 and heat exchangers 6, only one of each of 
pump and heat exchangers being shown. The fuel 
assembly 1 mounted on a diagrid 7 is housed 
with the heat exchangers in a core tank 8 whilst 

95 the pumps 5, which deliver coolant to the diagrid, 
are disposed outside of the core tank. The core or 
fuel assembly 1 comprises a plurality of sub-
assemblies which upstand from the diagrid in 
closely spaced side-by-side array and the fuel 

100 assembly is embraced by a barrel 7a to provide 
peripheral restraint. Control rods 9 and 
instrumentation 10 penetrate the roof of the vault 
and there is an ultrasonic scanning transducer 11 
incorporated in the above-core structure arranged 

105 to detect the proximity of the core structure such 
as the core restraint barrel 7a. 

The diagrid 7 is supported on a strongback 15 
which is of fabricated box structure having a 
plurality of radially extending webs 12 as shown 

110 in Figure 2. Secondary structure for the 
strongback comprises a support ring 13 which 
consists of a plurality of arcuate connecting 
members 14 each extending between adjacent 
webs 12. In the event of distortion of the 

115 structure which gives rise to relaxation, outward 
displacement of a pair of webs will tend to extend 
the interposing connecting member by 
straightening it. When the connecting member 
reaches a substantially straight condition it will 

120 constitute a tie member restraining the webs 
against further displacement thereby limiting the 
extent of relaxation of the strongback. 

The connecting members 14 shown in the 
construction of Figure 3 are telescopic, having a 

125 positive end stops to limit the extent of 
displacement of the webs. 
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Claims 
1. A nuclear reactor construction comprising a 

reactor core submerged in a pool of coolant in a 
primary vessel which is suspended from the roof 

5 structure of a containment vault and control rods 
supported from the roof structure and insertable 
in the core, the reactor core being carried from the 
wall ofthe primary vessel on a strongback, 
characterised in that the strongback incorporates 

10 secondary structure for bracing the strongback 
against further relaxation when initial relaxation of 
the strongback exceeds a predetermined limit. 

2. A nuclear reactor construction according to 
claim 1 wherein the strongback has a plurality of 

15 radially extending webs and is characterised in 
that the secondary structure comprises 
connecting members disposed between each pair 

of adjacent webs, the connecting members being 
freely extendable to a limited extent by initial 

2 0 relaxation of the strongback thereafter serving as 
tie members for restraining continued separation 
of the webs. 

3. A nuclear reactor construction according to 
claim 2 characterised in that the connecting 

25 members are telescopically extendable. 
4. A nuclear reactor construction according to 

any one of the preceding claims characterised in 
that the above core structure incorporates an 
ultrasonic scanning transducer arranged to detect 

30 the proximity of core structure. 
5. A liquid metal cooled nuclear reactor 

construction substantially as hereinbefore 
described with reference to the accompanying 
drawings. 
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