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A device for protecting the dome of a nuclear reactor 
containment vessel against the upward displacement of 
the concrete shield slab of said reactor and the resul-
tant effects of tilting of an equipment unit mounted on 
the shield slab at the periphery of said slab, wherein 
said device comprises: 
—means for separating the equipment unit into two 
sections consisting of an upper section and a lower 
section, said lower section being rigidly fixed to said 
shield slab and said means being actuated by the up-
ward displacement of said slab, 
—a system for vertical rectilinear guiding of said upper 
section within the containment vessel, 
—rigid mechanical components which provide a cou-
pling between the aforesaid upper and lower sections of 
the equipment unit and exert on said upper section 
under the action of the tilting motion of said lower 
section a thrust which causes the upward displacement 
of said upper section. 

14 Claims, 6 Drawing Figures 
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DEVICE FOR PROTECTING THE CONTAINMENT 
VESSEL DOME OF A NUCLEAR REACTOR 

This invention relates to a device for protecting the 5 
dome of a nuclear reactor containment vessel against 
the effects of possible lifting of the reactor vault roof or 

i top shield slab which in turn results in tilting of equip-
ment placed on the slab. 

A number of reactor system components including 10 
handling arms or fuel element transfer hoods are usu-
ally mounted on a reactor vault roof and within the 
leak-tight dome of the containment vessel. In the event 
of upward displacement of the concrete shield slab as a 
result of a fault condition arising from any cause, the 15 
above-mentioned reactor system components are liable 
to come into contact with the dome and damage this 
latter. The present invention is accordingly concerned 
with a device which sets a limitation on hazards of this 
type. 20 

In a c c o r d a n c e with t he main f e a t u r e of the invent ion, 
lifting of t he conc re t e shield slab is used f o r t he pu rpose 
of dislocat ing the e q u i p m e n t unit m o u n t e d t h e r e o n in 
o rde r t o p r o t e c t the d o m e against t i l t ing of said unit. 
Said dis locat ion has t he e f f e c t of separa t ing t he unit 25 
into two sect ions, namely a lower sec t ion which re-
mains rigidly fixed to the shield slab and t he re fo re also 
unde rgoes a tilting m o v e m e n t a n d an u p p e r sect ion 
which is gu ided in its d i sp l acemen t with t he resul t t ha t 
this la t ter does no t c o m e into c o n t a c t wi th t he d o m e . 30 

In m o r e exac t t e rms , t he invent ion re la tes t o a device 
for p ro tec t ing the d o m e o f a nuc lea r r e a c t o r conta in-
m e n t vessel against t he u p w a r d d i sp l acemen t of the 
conc re t e shield slab of t h e r e a c t o r and the resul tant 
e f fec ts of ti l t ing of an e q u i p m e n t uni t m o u n t e d on said 35 
shield slab a t the pe r iphery of this la t ter , t he device 
being dist inguished by the fac t t ha t it compr i ses : 

— m e a n s for separa t ing the e q u i p m e n t uni t into two 
sect ions consist ing of an u p p e r sec t ion and a lower 
sect ion, said lower sect ion being rigidly f ixed to said 40 
shield slab and said m e a n s being a c t u a t e d by the up-
ward d i sp lacement of t he slab; 

— a system fo r ver t ical rect i l inear guiding of said 
uppe r sec t ion within the c o n t a i n m e n t vessel; 

— rigid mechan ica l c o m p o n e n t s wh ich provide a 45 
coupl ing be tween the a foresa id u p p e r a n d lower sec-
tions of t he equ ipmen t un i t and exer t on said u p p e r 
sect ion u n d e r the act ion of t he tilting mo t ion of said 
lower sec t ion a thrust wh ich causes t h e upward dis-
p l a c e m e n t of said u p p e r sect ion. 50 

When the equipment unit is contained in a lock-
chamber, means are provided for shearing said lock-
chamber at the time of tilting in order to initiate dislo-
cation. 

In a first e m b o d i m e n t of the invent ion , t he device is 55 
dist inguished by the f ac t t h a t the rigid m e c h a n i c a l c o m -
ponen t s which serve t o c o u p l e t oge the r t he u p p e r and 
lower sec t ions of the e q u i p m e n t un i t a re cons t i tu ted by 
at least o n e c r ank -a rm in which the h e a d s a r e con-
nec ted respect ively t o said u p p e r and lower sec t ions by 60 
means of pivot-pins. 

In a s e c o n d e m b o d i m e n t , said rigid m e c h a n i c a l c o m -
ponen t s a r e cons t i tu ted by sets of runne r -whee l s which 
a re a t t a c h e d to t he lower sec t ion of t h e e q u i p m e n t uni t 
and on wh ich the u p p e r sec t ion is app l ied . 65 

A more complete understanding of the characteristic 
features and advantages of the invention will in any 
case be gained from the following description which is 
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given solely by way of explanation without any limita-
tion being implied, the desired objective being to pro-
tect the containment vessel dome against tilting of an 
equipment unit which consists in particular of a hood 
for transferring fuel assemblies between the reactor 
core and a fuel store. In the description given hereinaf-
ter, reference is made to the accompanying drawings, 
wherein: 

FIG. 1 shows diagrammatically a fuel assembly trans-
fer hood mounted on the concrete shield slab of a nu-
clear reactor and provides a schematic illustration of 
the principle of dislocation in which said transfer hood 
is separated into two sections at the time of displace-
ment of the shield slab by tilting; 

FIG. 2 illustrates a first alternative embodiment of 
the invention in which the mechanical components for 
providing a coupling between the upper and lower 
sections of the transfer hood are constituted by a 
crank-arm system; 

FIG. 3 illustrates a second alternative embodiment in 
which said components are constituted by runner-
wheels. 

FIG. 4 is a general diagrammatic view of the rotor-
type transfer device in accordance with the invention; 

FIG. 5 is a horizontal sectional view illustrating the 
relative positions of the sets of rails in the upper por-
tions thereof; 

FIG. 6 illustrates the positions of the operating 
winches and of the guide pulleys with respect to the 
rails. 

FIG. 1 shows a nuclear reactor 1 such as a fast reac-
tor and a fuel store 2 which is adjacent to said reactor 
and intended to accommodate fuel assemblies. There is 
placed within the interior of said reactor a core 4 which 
is immersed in a coolant liquid 5 such as liquid sodium, 
for example. The top concrete shield slab of the reactor 
is designated by the reference 3 and is provided with a 
system which gives access to the interior of the reactor 
and consists of an assembly of rotating shields 6 and a 
handling arm 8. 

A fuel assembly can be removed from the reactor 
core by means of the arm 8 and placed in a handling 
flask II which is associated with a carriage 12. Said 
carriage is capable of displacement along an inclined 
primary guide ramp 13 which traverses the shield slab 
3 through a passage 14 and which is extended by a set 
of rails 19 within a transfer device 15. 

Similarly, the fuel store 2 comprises a secondary 
guide ramp 17 which traverses the shield slab 3 through 
a hole 16 and is extended by rails 21 within the transfer 
device 15. 

The top end of each carriage is fitted with a coupling 
member attached to the extremity of a lifting chain 
(not shown in the drawings) which is wound onto the 
drum of a winch 20 located at the top portion of the 
device 15. 

The transfer device 15 can be mainly constituted by 
a rotating portion of the rotor type. In the example 
shown in FIG. 1, the rotor 25 is capable of pivotal 
motion about the axis 23 and is mainly constituted by 
the two sets of rails 19 and 21 which are rigidly fixed to 
a vertical pivotal shaft 25. The rotating portion is capa-
ble of moving by means of sets of roller-bearings (not 
shown) and suitable driving means 28 mounted at the 
lower end of the shaft 25. The rotor-type transfer de-
vice is placed within a protective enclosure constituted 
by a shield structure 33 of cast-iron or of lead lined 
with a leak-tight casing 35. 



The lower portion of the transfer device rests on the 
top shield slab 3 and contains valves 42 and 44 which 
are located above the penetrations 14 and 16. 

The transfer hood 15 is mounted within the dome 60 
of the reactor containment vessel. The invention en-
sures protection of said dome against any tearing which 
might be caused by tilting of the transfer hood as a 
result of upward displacement of the top closure or 
shield slab 3. 

In accordance with an essential feature of the inven-
tion, the upward displacement of the closure slab 3 is 
employed as a driving force for causing the dislocation 
of the transfer hood and separating this latter into two 
sections. In FIG. 1, the shield slab is shown diagram-
matically in the inclined position (reference 3'). Sepa-
ration of the hood into two sections takes place at the 
level of the reference D. The lower section of the hood 
is displaced in tilting motion together with the slab 
which supports this latter but the upper section carries 
out a movement of vertical rectilinear translation 
which brings it from the initial position shown in full 
lines to the final position shown diagrammatically in 
dashed outline. The thrust exerted on the upper section 
of the transfer hood can be obtained by different means 
including a crank-arm system or a runner-wheel system 
as will now be described in detail with reference to 
FIGS. 2 and 3. 

In the first alternative embodiment illustrated in FIG. 
2, the mechanical components which provide a con-
nection between the upper and lower sections of the 
transfer hood are constituted by a crank-arm system. 
More precisely, this figure shows a rotor lock-chamber 
in which the lower section is assumed to have tilted 
under the action of lifting of the top shield slab which 
has been displaced to position 3' whilst the upper sec-
tion of the lock-chamber is in the top position. The two 
sections are coupled together by means of two link-
arms located symmetrically with respect to the lock-
chamber and in the tilting plane; the only link-arm 
which is visible in the figure is located in front and 
bears the reference numeral 62. This link-arm is con-
nected to the lower section by means of a pivot-pin 64 
and to the upper section by means Of a pivot-pin 66. 

The top portion of the rotor lock-chamber is con-
nected to the containment vessel dome by means of a 
system which comprises a sliding shoe 70 and a guide 
72 and serves to transmit the horizontal reaction at the 
time of tilting. It is clearly possible to make provision 
for a number of shoe and guide systems around the 
rotor lock-chamber. 

The internal casing 35 is designed to shear along the 
portion designated by the reference 74 at the moment 
of lifting of the top shield slab. So far as concerns the 
separation of the rotor assembly into two sections, this 
is achieved by a disconnectable coupling means 80 
constituted by a device of the screw-driver type, for 
example. Said device is so arranged as to ensure that 
the upper and lower portions of the shaft 25 are cou-
pled together in the normal position, that is to say when 
no tilting takes place, and uncoupled when the lower 
section of the equipment unit has tilted. 

In this alternative form of construction, the center of 
rotation of the lower section is located at C and the 
center of thrust, during the tilting movement, is exerted 
on the axis of the pivot-pins 66. The center of gravity of 
the upper movable section is therefore located below 
the center of thrust and this has a favorable effect in 
maintaining the upper portion of the lock-chamber in a 
vertical position during its displacement. 
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FIG. 3 illustrates a second alternative embodiment in 
which the mechanical components for providing a con-
nection between the upper and lower sections of the 
transfer hood are constituted by two runner-wheels 

5 symmetrically mounted on pivot-pins. The front run-
ner-wheel is alone visible in this figure and designated 
by the reference 82. 

The principle of dislocation of the equipment unit is. 
identical with that of the alternative embodiment illus-

10 trated in FIG. 2. Accordingly, provision is again made 
for an uncoupling component 80 of the screw-driver 
type for example, and means for ensuring that the leak-
tight casing shears along the line 74. The upper section 
is also provided with a guide system formed by a sliding 

15 shoe 70 and a guide 72. 
In this second alternative embodiment, the center of 

thrust of the upper section takes place at the level of 
the runner-wheels and is therefore located below the 
center of gravity of said upper section. 

20 FIG. 4 is a general diagrammatic view of the rotor-
type transfer device in accordance with the invention. 
There are shown in this figure the concrete vault 101 of 
a nuclear reactor, especially a fast reactor, and a fuel 
store 102 which is adjacent to the reactor vault 101 and 

25 intended to receive fuel assemblies which have either 
been removed from the reactor vessel or are ready to 
be introduced into this latter. There is placed inside the 
vault 101 the reactor core 104 as shown diagrammati-
cally and constituted by the group of fuel assemblies 

30 immersed in a coolant liquid 105 which usually consists 
of liquid sodium. The top closure slab or roof of the 
reactor vault 101 comprises a system which gives ac-
cess to the interior of this latter and is formed by a 
rotating shield arrangements 106 in which one shield is 

35 mounted eccentrically within the other in accordance 
with known practice. The relative movements of said 
two rotating shields accordingly permit a handling arm 
108 which passes axially through the rotating shield 
system 106 to come into position above any predeter-

40 mined fuel assembly 110 of the reactor core 104. 
The removal of one of the fuel assemblies from the 

reactor core by means of the arm 108 takes place 
within the interior of the reactor vault and permits of 
separate transfer of each fuel assembly from the reac-

45 tor core 104 to a suitably oriented handling flask 111 
located at a reactor charge-discharge station desig-
nated in FIG. 4 by the reference Pr. The flask 111 is 
associated with a carriage 112 which is capable of dis-
placement along an inclined primary guide ramp 113 

50 which passes through the upper portion of the reactor 
vault 1 through a passage 114. Said inclined guide ramp 
113 is extended by a set of rails 154 forming part of a 
transfer device 115, the constructional detail of which 
will be explained hereinafter. The guide ramp 113, the 

55 carriage 112 and the flask are so designed as to ensure 
that said flask is restored to the upright position as it 
reaches the end of travel at the bottom of the guide 
ramp after displacement by means of rollers which run 
in suitable tracks. 

60 Similarly, the fuel store 102 has a through-passage 
116 for a secondary guide ramp 117 having the same 
angle of inclination to the vertical as the ramp 113 but 
located in a plane which is different from this latter. In 
the example considered herein by way of explanation, 

65 the planes of the two guide ramps are vertical, parallel 
and symmetrical with respect to the vertical axis 123 of 
the transfer device 115. A magazine 118 of the rotary 
drum type, for example, is provided for the fuel aSsem-
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blies 110 within the interior of the fuel store 102 and 
immersed in a suitable volume 119 of liquid sodium; a 
fuel-handling device 120 is provided for the withdrawal 
of said fuel assemblies 110 from the flask 111. In the 
lowermost position on the secondary guide ramp 117, 5 
the flask is located at a so-called charge-discharge sta-
tion of the rotary drum as designated in FIG. 4 by the 
reference Pb; at this station, resetting of the flask in its 
upright position again takes place as a result of the 
interaction of rollers and guide tracks. 10 

Each carriage 112 is drawn by a fall arrester fitted at 
the upper extremity with a coupling member 136 and 
this latter is attached to the extremity of a lifting chain 
138 or the like which is wound onto the drum 140 of a 
winch which is located in a fixed position and driven by 15 
a reduction-gear motor 142. Depending on their posi-
tions, the lifting chains 138 (and 138' if provision is 
made for two symmetrical guide ramps) can be applied 
against abutment pulleys 170 and 170'. Moreover, 
each chain is guided by a pulley 160 mounted at the top 20 
portion of the rails. 

The lower extremity of the transfer device 15 rests on 
the surface of the concrete roof of the reactor vault 101 
and is intended to be placed over the through-passages 
114 and 116 of the guide ramps 113 and 117. Said 25 
device comprises a rotating portion 124 which is capa-
ble of moving in rotation about the vertical axis 123 by 
means of sets of roller-bearings 126 or the like. Said 
moving portion is driven by suitable means 128 as rep-
resented diagrammatically, such means being of the 30 
toothed ring type for example and driven by a reduc-
tion-gear motor. 

The transfer device 115 comprises a protective en-
closure constituted by a shield structure 133 of cast-
iron or of lead. Said shield structure 133 is lined with a 35 
leak-tight casing 135 and can also be lined with a layer 
of heat-insulating material (not shown). A plug 157 
provides a top closure for the lock-chamber. 

Valves 142 and 144 provided in the bottom portion 
of the transfer device are located above the reactor 40 
vault roof penetrations 114 and 116 and serve to isolate 
the lock-chamber of the transfer device from the reac-
tor and the fuel store. Each isolating valve can be fitted 
with a valve-disc a for ensuring leak-tightness and with 
a slide-valve y for shielding purposes in accordance 45 
with known practice. 

As already emphasized in the foregoing, the original-
ity of the transfer device 115 according to the invention 
lies in the presence of a rotor 124 which is capable of 
pivotal motion about the axis 123 and comprises two 50 
sets of elbowed rails 152 and 154 which are rigidly 
fixed to a vertical pivotal shaft 156. Said elbowed rails 
are advantageously disposed in vertical planes and so 
arranged as to ensure that their lower ends are capable 
of coming in the line of extension of the upper extrem- 55 
ity of the guide ramps as a result of pivotal motion of 
the rotor. 

In the example of construction which is illustrated in 
FIG. 4, the upper ends of the sets of rails 152 and 154 
are vertical, with the result that the overall size of the 60 
entire rotor-type transfer device is reduced to a mini-
mum. It would not constitute any departure from the 
scope of the invention, however, to employ rails which 
retain partial obliquity or which even have a slightly 
helical configuration. 65 

FIG. 5 is a horizontal sectional view taken along line 
A—A of the device shown in FIG. 4 and illustrates the 
relative positions of the sets of rails in the vertical 
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upper portion of these latter in the case in which the 
device comprises two symmetrical sets of rails. In this 
figure, the set 152 comprises two rails 162—162' and 
the set 154 comprises two rails 164—164'; the rails 162 
and 164 are directly secured to the rotating shaft 156. 
A carriage 112 as shown diagrammatically is guided in 
its vertical displacement between the rails of each set. 
The lifting chains 138 and 138' are applied against the 
abutment pulleys 170 and 170'. 

FIG. 6 is a horizontal sectional view taken along line 
B-B of the device shown in FIG. 4 and illustrates the 
positions of the operating winches and of the guide 
pulleys. Said winches are stationary and of identical 
design. The winch of the upper portion corresponds to 
the winch shown in FIG. 4; it comprises a drum 140 on 
which is wound the chain 138 in grooves which are 
provided for this purpose and a rotating shaft 174 
driven by a reduction-gear motor system which has 
been omitted from the drawings since this latter is of 
conventional design. The lifting chain 138 is caused to 
deviate from its path by the pulley 160. The rails 164 
and 164' are connected to said shaft by arms 165 and 
167. 

During normal working, the cycle of operations is as 
follows. An irradiated fuel assembly is deposited by the 
handling device of the reactor within the flask of the 
carriage which is located at the reactor charge-dis-
charge station (Pr). A fresh fuel assembly is deposited 
within the flask supported by the carriage which is 
located at the charge-discharge station of the rotary 
drum (P£>) of the fuel store by means of the handling 
device of said store. 

The operation which consists in removing an irradi-
ated fuel assembly takes place by upward displacement 
of the carriage located at the charge-discharge station 
(Pr) along the primary guide ramp 113, then along one 
of the two sets of rails 154 of the rotor; at the same 
time, the carriage located at the charge-discharge sta-
tion of the rotary drum (Pb) moves upwards along the 
secondary guide ramp 117 and the other set of rails 152 
of the rotor. 

When the two carriages have reached the upper ends 
of the sets of rails, the pivotal motion of the rotor 
through an angle of 180° about the axis 123 brings the 
carriage which supports the irradiated fuel element to 
the same side as the secondary guide ramp 117 and 
brings the carriage which supports the fresh fuel ele-
ment to the same side as the primary guide element 
113. Downward motion of the carriages then takes 
place along the rails of the rotor and is followed by the 
downward motion of one of the carriages along the 
secondary guide ramp 117 to the charge-discharge 
station of the rotary drum while the other carriage 
moves at the same time along the primary guide ramp 
113 until it reaches the charge-discharge station of the 
reactor. 

The irradiated fuel assembly is then removed from 
the flask located at the charge-discharge station of the 
rotary drum by means of the handling device of said 
drum and the fresh fuel assembly is removed from the 
flask located at the reactor charge-discharge station by 
means of the handling device. 

It is worthy of note that, during this normal operating 
cycle, the initial transfer takes place with an empty 
carriage when starting from the charge-discharge sta-
tion of the reactor and that the final normal transfer 
takes place with an empty carriage when starting from 
the charge-discharge station of the rotary drum. 
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During normal operation, the upward and downward 

movements of the two carriages take place simulta-
neously although it would clearly not constitute any 
departure from the scope of this invention if these 
movements were to take place separately and indepen-
dently. 

Apart from these essential arrangements, the equip-
ment unit in accordance with the invention can com-
prise ancillary means which are briefly as mentioned 
below. 

The lock-chamber can be heated electrically so as to 
be brought to a suitable temperature for handling oper-
ations and cooled by a circulation of air along its exter-
nal wall in order to facilitate removal of the heat output 
released by an irradiated fuel element. 

Means can be provided for initiating the opening and 
closing of the valves at the appropriate moments. 

Each winch can be associated with reduction-gear 
motors which are advantageously provided with two 
lifting speeds, for example a speed of the order of 136 
mm/s and a speed of 15 mm/s. The low speed is em-
ployed when the carriage is located in the upright-posi-
tion zone at the bottom portion of the guide ramps or 
when the carriage is located within the rotor in a zone 
which terminates at the top position of this latter and if 
necessary when passing opposite to the valves. 

Different components can be associated with the 
means for driving the winch and especially a device for 
continuously measuring the tension of the chain, a 
torque-limiting device on each winch drive mechanism 
and devices for indicating the position of the carriage 
by means of contact elements actuated directly by the 
carriage and/or by a device which is driven by the shaft 
of the winch drum and associated with the unwinding 
of the chain. 

Provision can also be made for a continuous indica-
tion of the carriage position which is given by the 
length of chain wound-off. 

Stopping of the rotor in the position in which the rails 
are located in the line of extension of the guide ramps 
can be ensured by means of mechanical stops. 

It is readily apparent that the example used in the 
foregoing description has not been given in any sense 
by way of limitation and that, instead of employing two 
sets of rails associated with two guide ramps, it would 
be possible without departing from the scope of the 
invention to employ a plurality of N sets of rails asso-
ciated with N inclined guide ramps arranged in a cone-
shaped assembly about the pivotal shaft of the rotor 
which would then be capable of performing rotational 
displacements of 27r/N; this alternative form of con-
struction would correspond to the construction of N 
fuel stores placed around the reactor. 

On all matters concerning the handling of fuel ele-
ments in a nuclear reactor and especially a fast reactor, 
reference can be made for example to the article by E. 
Benoist and C. Boulinier entitled "The PHenix Power 
Station" and published in the review entitled "Energie 
Nucleaire," volume 13, No. 3, May—June, 1971. 

What we claim is: 
1. In a nuclear reactor containment vessel of the type 

having a concrete shield slab, a dome and equipment 
means mounted on said slab at the periphery thereof 
adjacent said dome, the improvement comprising said 
equipment means having a lower section rigidly fixed to 
said shield slab, an upper section for separation along a 
predetermined line in response to tilting of said said 
slab upwardly and outwardly toward said periphery due 
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to excessive pressure within said vessel connected to 
said lower section, guide means on said containment 
vessel for vertical rectilinear guiding of said upper sec-
tion and mechanical means operatively connected be-
tween said upper and lower sections which will exert an 
upward thrust on said upper section upon said tilting of 
said slab and lower section with an attendant separa-
tion of said upper and lower lower sections. 

2. In a containment vessel as set forth in claim 1 
further comprising lock-chamber means enclosing said 
equipment means and having means to provide for the 
separation of said lock-chamber means upon tilting of 
said slab and separation of said upper and lower sec-
tions. 

3. In a containment vessel as set forth in claim 1 
wherein said guide means for the rectilinear guiding of 
said upper section of said equipment means is consti-
tuted by at least one reaction shoe rigidly fixed to said 
upper section and a vertical guide rigidly fixed to said 
dome for the sliding reception of said shoe. 

4. In a containment vessel as set forth in claim 1 
wherein said mechanical means comprises at least one 
crank arm disposed in the plane of tilting, said crank 
arm being connected at opposite ends to said upper and 
lower sections, respectively, by means of pivot pins. 

5. In a containment vessel as set forth in claim 1 
wherein said mechanical means comprises at least one 
runner wheel rotatably connected to said lower section 
for engagement with said upper section upon tilting of 
said slab and lower section. 

6. In a containment vessel as set forth in claim 1 
wherein said equipment means is comprised of transfer 
means for transferring fuel assemblies between a reac-
tor core and a fuel store. 

7. In a containment vessel as set forth in claim 6 
wherein said transfer means is comprised of at least two 
stationary oblique guide ramps inclined to the vertical 
and extending through passage means in said slab, one 
of said ramps being adapted to penetrate into a reactor 
core and the other guide ramp being adapted to pene-
trate into a fuel store, protective enclosure means car-
ried by said slab and surrounding said transfer means, 
rotor means disposed in said protective enclosure 
means comprising at least two substantially vertical sets 
of rails disposed in alignment with the upper ends of 
said guide ramps, respectively, and means for rotating 
said rotor means to alternately align said rails and said 
ramps, said transfer means further including hoist 
means mounted above said protective enclosure 
means, carriage means for supporting a flask contain-
ing a fuel assembly and flexible means connected to 
said carriage means and said hoist means for raising 
and lowering said carriage means along said rails and 
ramps. 

8. In a containment vessel as set forth' in claim 7 
wherein said guide ramps and said sets of rails are dis-
posed in vertical planes. 

9. In a containment vessel as set forth in claim 7 
wherein said rails are elbowed and are provided with 
vertically extending top portions. 

10. In a containment vessel as set forth in claim 7 
wherein the lower portion of said rotary means is sup-
ported by roller bearings on a stationary base rigidly 
secured to said slab, said rotor means including a shaft 
having disconnectable coupling means, a driving ele-
ment for said shaft and reduction gear motor means 
operatively connected to said driving element. 
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11. In a containment vessel as set forth in claim 7 
wherein said hoist means includes stationary winches set 
at the half-angle of rotation of the movable rails. 

12. In a containment vessel as set forth in claim 7 
wherein said transfer means includes mechanical abut- 5 

ment members for stopping the rotary motion of the rotor 
. means in the positions in which the lower portions of the 

.j rails are located in the line of extension of the guide ramps. 
13. In a containment vessel as set forth in claim 7 

wherein said transfer means comprises two systems of 1 0 

rails which are symmetrical with respect to the axis of the 
rotor means, the rotary motion of the rotor means which 
causes a set of rails initially located at the line of extension 
of one guide ramp to be displaced in the line of extension 
of the other guide ramp being carried out through an 
angle of 180°. 

14. In a containment vessel as set forth in claim 10 
wherein said disconnectable coupling means is of the 
screwdriver type. 

* * * * * 
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