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Terminal end-piece for a f uel assembly having a nose= for
orientating the flow of ccolant fluid and corresponciing

as sembly

The present invention relatess to a terminal end-piece =for a
nuclear reactor fuel assemblywr, the assembly comprising fuel
rods and a skeleton for suppcorting the fuel rods, the #£uel
rods extending in a longitudi_nal direction and being

arranged at the nodes of a swmbstantially regular network,
the support skeleton comprisi.ng two terminal end-piecess and
elements for connecting the t erminal end-pieces, the fuael
rods being arranged longitudi nally between the terminal_ end-

pieces.

The invention is used in part_icular for constructing bo ttom
end-pieces of fuel assemblies for pressurised water nuc lear

reactors (PWR).

EP-537 044 describes a bottom end-piece for such an

assembly. That end-piece compr-ises a horizontal wall wh_dich
is provided with feet for suppoort on the lower plate of a
nuclear reactor core. The elements for connecting the boottom
end-piece to the top end-piece are constituted by guide
tubes. Those guide tubes are f£ixed to the horizontal wall of
the end-piece. The horizontal wall comprises reinforceme=nt
ribs under the lower surface t_hereof. In each zone of the
horizontal wall delimited betw-een the reinforcement ribss,
holes for the passage of coola nt water are provided so tzhat

the horizontal wall constitute s an anti-debris filter.

The coolant water flows in the core of the reactor
vertically in an upward direct:ion. More precisely, the w-ater
is introduced into the core thzrough the lower core plate ,

then passes through the bottom end-piece by way of the



above-mentioned holes before coming into con tact with the

outer surfaces of the fuel rods.

The water flows in the core at a very high a scending rate.

It has been found, durirng operation of the ¢ ore, that the
fuel rods, and in particular the lower ends thereof, were

subjected to vibrations which are liable to damage them.

In greater detail, phenomena involving frict ion or
"fretting" are liable to occur in particular between the
lower grid of the suppoxt skeleton and the o uter claddings
of the fuel rods.

These friction phenomena may lead to damage to outer
claddings which may brimg about a release of fission gas or

product in the water of the primary circuit.

An object of the inventdon is to overcome th.is problem by
limiting the vibrations of the fuel rods of assemblies for a

nuclear reactor.

To that end, the inventdon relates to a termminal end-piece
for a nuclear reactor fwel assembly, the ass embly comprising
fuel rods and a skeletomn for supporting the fuel rods, the
fuel rods extending in &a longitudinal direct.ion and being
arranged at the nodes of a substantially reg-ular network,
the support skeleton cornprising two terminal. end-pieces and
elements for connecting the terminal end-pie-=ces, the fuel
rods being arranged longitudinally between t._he terminal end-
pieces,

characterised in that the end-piece comprise-s noses for
orientating the flow of a coolant fluid of t_he reactor along

the adjacent longitudinal ends of the fuel r-ods, the noses
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being arra nged in nodes of the Substantially regular network
in order t o be positioned in a 1 ongitudinal continwuiation of
at least s ome of the fuel rods aand/or at least some of the

connection elements of the Suppcort skeleton.

According to specific embodiment s, the end-piece may
comprise orie or more of the foll owing features, taken in
isolation or according to any te.chnically possible

combinationr:

- the noses converge in a diresction which is intesnded to
be orientat ed towards the outer sside of the fuel assembly,

- at lea st some of the noses Ibelong to members for fixing
the termina 1 end-piece to connect-ion elements of the support
skeleton or fuel rods,

- the fi=ing members are screwrs,

- the end-piece comprises mean.s for laterally mai ntaining
adjacent lorigitudinal ends of the fuel rods, which
maintenance means are arranged in nodes of the subst antially
regular network,

- the mai ntenance means compris=se housings for rec eiving
the adjacent longitudinal ends of the fuel rods,

- the mai ntenance means constit-ute means for

longitudinal 1y securing the adjaceant longitudinal ends of
the fuel rod s relative to the terminal end-piece,

- the end—piece comprises two —omponents for clamping
between them the adjacent longitudlinal ends of the fiael
rods,

- the end—piece comprises an an ti-debris filter,

- one of t-he components constit utes the anti-debri. s
filter,

- the end—piece constitutes a beottom end-piece and

- the end—piece comprises feet —for support on a lo wer

plate of the nuclear reactor core.



T'he invention further rel.ates to a fuel assenmloly for a
nuclear reactor, the assembly comprising fuel rods and a
skeleton for supporting t—he fuel rods, the fuel rods
extending in a longitudimxal direction and beirg arranged at
the nodes of a substantia lly regular network, the support

s keleton comprising two t erminal end-pieces arad elements for
connecting the terminal e nd-pieces, the fuel r—ods being

a rranged longitudinally b etween the terminal e=nd-pieces,

c haracterised in that at least one end-piece i s an end-piece

a s defined above.

A<ccording to specific embeodiments, the assembl Yy may comprise
ome or more of the follow_ing features, taken i n isolation or

aeccording to any technica_ lly possible combinat ion:

- the end-piece compris=ses means for lateral ly maintaining
acljacent longitudinal ends of the fuel rods, wohich
maintenance means are arranged in nodes of the substantially
regular network,

- the maintenance meanss comprise housings wEiich receive
thhe adjacent longitudinal ends of the fuel rodss,

- the maintenance meanss constitute means fomx
longitudinally securing tlae adjacent longitudiral ends of
th.e fuel rods relative to the terminal end-piecse,

- the end-piece comprisses two components whiich clamp

be tween them the adjacent longitudinal ends of the fuel

ro ds,

- the longitudinal secu ring means comprise P rojections
wh ich are provided on the end-piece and rings wrhich are
pr©ovided at the adjacent 1 ongitudinal ends of t=he fuel rods
ancd which are fitted to th ose projections,

- the rings comprise re lief portions for abu tment against

one of the components,



- the adjacent longitudinal endss of the fuel rods
com.prise widened feet which are clazmped between the two
com.ponents,

- the adjacent longitudinal endss of the fuel rods are
exp ansion-rolled on the end-piece,

- the longitudinal securing meamms comprise screws whi#. ch
abu t the end-piece and which are emgaged in the adjacents
lon gitudinal ends of the fuel rods and

- the longitudinal securing meams are means for securcing

by means of snap-fitting.

The 1invention will be better undersstood from a reading of
the following description given pur-ely by way of example and

wit h reference to the appended drawzings, in which:

- Figure 1 is a schematic side wiew of a fuel assembly
acc ording to the prior art,

- Figure 2 is a schematic top vi_ew showing the

dis tribution of the fuel rods in thhe assembly of Figure 1,
- Figure 3 is a schematic bottom view of the bottom e=nd-
pie ce of a fuel assembly according to a first variant of a
fir st embodiment of the invention,

- Figure 4 is a schematic perspesctive view of the end3-
pie ce of Figure 3,

- Figure 5 is a schematic partiaml, perspective, explcded
vie~w showing the connection of the bottom end-piece of
Fig-ure 3 to the fuel rods and the cguide tubes,

- Figure 6 is a partial, schematzic view, sectioned ailong
the plane VI-VI of Fiqgure 5, illustcrating the connectior
bet~ween the bottom end-piece, the cguide tubes and the fuael
rod s,

- Figure 7 is a partial, schemattic top view illustratcing
the connection of a foot to the remainder of the bottom end-

pie«ce of Figure 3,



P

6

- Figure 8 is a sc hematic partial pexrspective view
illustrating a second variant of the fi rst embodiment of th e
invention,

- Figure 9 is a schematic, partially” sectioned side view
showing a first variamt of a bottom end -piece according to aa
second embodiment of t-he invention and

- Figures 10 to 13 are views similar to Figure 9
illustrating other variants of the secomnd embodiment of the

invention.

-In order to illustrate- the context of the invention, Figure
-1 schematically illust rates a nuclear flLiel assembly 1 for a
PEressurised water reac tor. Therefore, the water fulfils in

t=hat case a coolant and moderating functzion, that is to say,

Slowing down the neutr«ons produced by the nuclear fuel.

T"he assembly 1 extends vertically and in a rectilinear

m.anner in a longitudinal direction A.

C.onventionally, the assembly 1 principal ly comprises nuclear

fwiel rods 3 and a structure or skeleton 5 for supporting the

rods 3.
The support skeleton 5 conventionally cormprises:

- a bottom end-piece 7 and a top end-piece 9 which are

ar-ranged at the longitu«dinal ends of the assembly 1,
guide tubes 11 whieh are intended to receive the rods

of an assembly (not illwstrated) for cont=rolling and
st-©opping the nuclear reamactor and

- grids 13 for maintaining the rods 3.

The= end-pieces 7 and 9 are fixed to the 1l ongitudinal ends of

the guide tubes 11.



The rods 3 extend vertically betwe=en the end-piec<es 7 and 9.
The rods 3 are arranged at the nocles of a substan—tially
regular metwork having a square ba&se, where they are
maintaineed by the grids 13. Some of the nodes of —the network
are occupoied by the guide tubes 1A and optionally by an
instrumemtation tube 14 which is <sisible at the cesntre of
Figure 2 . In Figure 2, the rods 3 are shown with cdashed
lines, the guide tubes 11 are showsn with solid lirmes and the

instrumeritation tube 14 is shown wasing a solid black circle.

The grids 13 conventionally compri_ se sets of intemxsecting
plates 15 which together delimit —ells which are —entred on
the nodess of the regular network. Most of the cells are
intended to receive a fuel rod 3. 24 cells each receive a
guide tuloe 11 and the central cell receives the

instrumeratation tube 14.

In the exxample of Figures 1 and 2, the maintenance grids 13
comprise 17 cells per side and the regular networks comprises

the same number of nodes per side.

In other wvariants the number of ce 1lls and nodes pe=r side may

be differ-ent, for example, in the -order of 14 x 14 or 15 x

15.

Each rod 3 conventionally comprise=s an outer cladd ing 17
which is closed by a lower plug 19 and an upper pl ug 21 and
which con tains the nuclear fuel. Thkese are, for ex ample,
stacked pw<ellets of fuel, the pellet-s being support ed on the
lower plu«g 19.
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A helical maintenance spring (not illustrate=d) may be
arranged in the cladding 17 between the uppear pellet and the
upper plug 221.

Figures 3 to 7 illustrate a bottom end-piece 7 according to
the invention which may be fitted to an asse mbly 1 as
described wAth reference to Figures 1 and 2. Preferably, the
maintenance gqrids 13 are grids such as those described in
documents USS-6 542 567 and EP-925 589. In somme variants, the
end-piece 7 may further be fitted to assembl ies which are
different fr-om that described above and/or which comprise

different mamintenance grids.

The end-piece 7 comprises a horizontal wall 23 and feet 25
which extend. the wall 23 downwards in order %o be supported

on the lower plate of the core of the reactox.

The wall 23 is generally of planar parallelepipedal form and
the feet 25 are each arranged at a corner of the wall 23.
The wall 23 «omprises a lower member 29 and an upper plate

31 which covears the member 29.

The lower mermber 29 comprises a plurality of wunits 33 which
are arranged at the nodes of the same network as the fuel

rods 3, the guide tubes 11 and the instrument ation tube 14.

In this manner, as is visible in Figure 3, th e member 29

comprises 17 x 17 units 33 of cylindrical shape.

Therefore, each unit 33 is located longitudinally below a
fuel rod 3, a. guide tube 11 or the instrumentsation tube 14,

if the assemb»ly 1 comprises them.

——— e
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The units 33 are connected to each othem by reinforcements
ribs 37 which form a gri® d-like square ar-ound the lower

member 29.

The units 33 which are arranged under the fuel rods 3, that
is to say, most of the vanits 33, have a diameter
substantially corresponding to the outer— diameter of the
rods 3 and are extended downwards by nosses 39. Those nose=s
39 are substantially of ogive-like formss converging
downwards. Those noses 3 9 are integrally~ formed with the

respective units 33.

As can be seen in Figure s 3 and 6, the u nits 33 arranged
below the guide tubes 11 and the instrum._entation tube 14 -do
not comprise integrated moses 39, but ar e instead perfora-ted
by vertical holes 41. Foxr each unit 33 a rranged under a

guide tube 11, the hole <1 is a hole for receiving the shaank
of a screw 43 for fixing the end-piece 7 to the relevant
guide tube 11. It will be appreciated thaat the head 45 of
the screw 43 is substantially of ogive-l-ike form and also
constitutes a nose 39 whiich is arranged uwander the respectimve

unit 33. It should be not-ed that the screws 43 have not be=en

illustrated in Figure 3.

The hole 41 of the central unit 33 which is arranged under—
the instrumentation tube 14 is itself lefft free in order to

allow the introduction of the probe of tlae instrumentatiomm

tube 14.

In this manner, the lower member 29 of th:.e end-piece 7 has a

network of noses 39 that is similar to th_at of the fuel ro ds

3 and the guide tubes 11.
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That network is interrupted only in the region of the
instrumentation tube 14. In some variants, the network maay
also be interrupted locally in the region of that tube 14 in

a more significant manner.

In those variants, however, the majority of the rods 3

remain arranged abov-e noses 39.

The units 33 which are arranged below the fuel rods 3
further have blind holes 47 which open in the upper surfa ce
of the lower member 29. Those holes 47 have upper portion.s

49 which diverge upw ards.

As illustrated in Fi gures 5 and 6, the upper plate 31
comprises rings 51 which are arranged at the nodes of the
same substantially regular network as the units 33. The
internal passages 52 of the rings 51 arranged below the f uel
rods 3 have upper portions 53 which diverge upwards and
substantially cylindxrical lower portions 55 which are
arranged in a continwation of the upper divergent portion.s
49 of the blind holes 47. The outer diameter of those rinegs
51 is substantially equal to that of the rods 3.

The internal passages 52 of the rings 51 arranged under the
guide tubes 11 and the instrumentation tube 14 are, for
example, of cylindrical form. The outer diameter of those
rings 51 is substantially equal to that of the guide tubess

11 and the instrumentation tube 14.

The rings 51 are conmected to each other by reinforcement
ribs 57 which are arranged, for example, in grid-like formm

similar to that of the ribs 37 of the lower member 29.
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W_hen the upper plate 31 covers the lower member 29 of the
emd-piece 7, as can be seen in Figures 5 and 6, the ribs 57
a-re arranged above the ril>s 37 of the member 29, the rings
51 are arranged above the wunits 33. Therefor e, there is
lcongitudinal continuity bestween the member 2 9 and the plate
3.

PM ates 59, which are finer than the ribs 57, extend between
the rings 51 and the ribs 57 in order to del-imit, in the
pl-ate 31, holes 61 for the passage and filtr=tion of the
ccolant water. In the example illustrated, the plates 59 are

arrranged in grid-like form .

Ime this manner, the upper pplate 31 forms an @nti-debris

fi_ lter.

As illustrated in greater detail in Figures 5 and 6, the

sh anks 62 of the screws 43 for fixing the gui.de tubes 11

ex tend through the corresponding holes 41 and. are engaged in
lo*wer plugs 63 which are fi xedly joined to th e guide tubes
11 . The plugs 63 are then supported on the up per plate 31

ancd the heads 45 of the scr-ews 43 abut under the lower

mernber 29.

The= upper plate 31 and the lower member 29 adjoin each other

ancd the end-piece 7 is fixe dly joined to the —remainder of

the support skeleton 5.

As is visible in Figure 7, +the feet 25 have, fFor example,
bee:n fixed to the corners o=f the lower member 29 by means of

fix ing screws 65.
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It will be appreciated that, in Figure 7, the unit networMk
33 has been illustrated only pa rtially and the structure

thereof has not been shown in d-etail.

The passages 52 of the rings 51 arranged under the fuel rcds
3 and the blind holes 47 of the units 33 arranged below form
housings 67 for receiving the lcower plugs 19 of the fuel

rods 3.

In the example illustrated in Fdgures 3 to 7, the lower

plugs 19 are supported on the upper divergent portions 53 of
those passages 67 via regions of complementary shape. The
rods 3 are thus all maintained Raterally via their lower

ends relative to the bottom end—piece 7. The upper ends of
the rods 3 are, for example, free as in the prior art and

are not maintained by the top erad piece 9.

The presence of the noses 39, which are positioned in a
continuation of the rods 3 and t—he guide tubes 11, allows

the flow paths to be orientated substantially vertically
along the lower ends of the rodss 3 and therefore the later.al

rates of flow of the water to be= reduced.

The vibrations of the lower ends of the rods 3 are thereby

reduced during operation of the reactor.

The risks of vibration of the rods 3 are still further
reduced because the lower ends o f the rods 3 are laterally
mmaintained by the end-piece 7 it self. In this manner, the
~Vvibrations of the rods 3 are lim ited up to such a point that

jt is possible to dispense with the lower maintenance grid

13.
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The risks of damage owing to fret-ting of the cladedings 17 of

the fuel r-ods 3 are therefore limited.

It will be= appreciated that the e=nd-piece 7 furthesr has good
transparen cy with respect to the flow of water and therefore

does not b ring about any dgreat pr essure drop.

In general terms, forms other tha-n ogive-like forms may be
envisaged for the noses 39 for lomgitudinally orientating

the flow im the region of the loweer ends of the rcods 3.

Thus, these may be in particular =forms which conve-rge

towards the bottom, such as conic=l forms.

Furthermore, the density of the ncses 39 may be le ss than in
the example described above, so loong as the majori ty of the

rods 3 are arranged above noses 39,

Typically, the bottom end-piece 7 may be constructe=d from

stainless s teel or a zirconium all oy.
It can be c onstructed by any conve ntional method.

In this manmer, the member 29 and -the plate 31 can be
constructed either by moulding or Eoy a method usingg abrasive
Jets of wateer at a very high presswmure (several thowmsands of

bar), the water being able to be lcaded with abrasi ve

particles.

As illustratced by the variant of Fiigure 8, the hori zontal
wall 23 of t—he bottom end-piece 7 i_s not necessaril-y

constituted by two portions.
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Th-us, in that variant, the arti-debris filter is integratsed
in the member 29, that is to say that the plates 59 exterd

bettween the reinforcement rilo>s 37.

In the variant of Figure 8, i.t will also be appreciated t-hat
the feet 25 are, similarly to the plates 59, integrally
forrmed with the member 29.

The= bottom end-piece 7 is con structed in one piece.

It will also be appreciated t_hat noses 39 arranged in a
net work substantially correspeonding to that of the rods 3
can be used irrespective of the presence on the end-piece 7

of mmeans for maintaining the dower ends of the rods 3.

Conwersely, the maintenance o#® the rods 3 by the bottom erd-
piece 7 may be more extensive and may include longitudinal.
secuaring, as illustrated by the second embodiment of the

inveantion.

The first variant of this embcodiment, illustrated in Figur-e
9, differs from that of Figure-s 1 to 7 principally in that
the wunits 33 arranged longitud inally below the fuel rods 3
are extended upwards by projec tions 71 which are bordered Doy

circ ular grooves 73.

The _lower plugs 19 of the rods 3 are extended downwards by
substtantially cylindrical ringss 75. Those rings 75 are spl-t

in omxder to have resiliently de=formable tongues 77.

Each ring 75 is deformed in order to have a curved

protiaberance constituting a cir-cular enlargement 79.
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The inner diameter of the ring 75 is slightly smmaller than

the outer diameter of the projections 71.

In order to assemble the fuel rods 3 at the bot—tom end-piece
7, it is necessary to pxoceed as illustrated by the left-

hand portion of Figure 9.

The upper plate 31 has ldeen fitted on the fuel mods 3
beforehand by passing the upper ends of the fueIl rods 3 into
the internal passages 52 of the rings 51.

Subsequently, the rings 75 are fitted on the projections 71,
as indicated by the arrow 81 in the left-hand portion of

Figure 9.

During that fitting oper-ation, the tongues 77 ar-ce slightly

resiliently deformed in a laterally outward dire=ction.

Next, the upper plate 31 is lowered until it mov—es into
abutment against the low er member 29, as illustr-ated by the

right-hand portion of Fi gure 9.

Lower portions 83 of the passages 52 of the ring s 51 then
move into abutment against the enlargement 79. T.hose lower

portions 83 are, for exarmple, of forms which div-erge towards

the bottom.

Fixing the bottom end-piece 7 to the guide tubes 11 by means
of the screws 43 describesd above completes the as=ssembly of

the support skeleton 5.

The upper plate 31 is thesn maintained in a state
longitudinally abutting t-he lower member 29 and t—hereby
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longi tudinally clamps the lower e=nds of the rods 3 againsst

the member 29 by means of the enl. argements 79.

All t he fuel rods 3 are then secu red longitudinally and
later ally relative to the bottom end-piece 7, thereby
bring ing about lateral securing o f the rods 3 relative to
the emd-piece 7, which further re duces the risks of

vibra—tions of the fuel rods 3 and damage owing to frettimg.
Figuree 10 illustrates a second va_riant of this embodiment. .

In thds variant, the rings 75 have= outer diameters which are
reduceed further, and are therefore smaller than the outer
diamet-er of the claddings 17 of tke fuel rods 3. The ring s
75 are connected by shoulders 85 t=o the lateral surfaces of
the lower plugs 19. The central passages 52 of the rings 51
have, in addition to the lower diwserging portion 83, an

upper portion 87 which diverges towards the top.

The owter diameter of the projecti_ons 71 is reduced furthesr

than i n the first variant of Fiqur-e 9.

In ord er to assemble the fuel rodss 3 at the bottom end-piece
7, fir st the rings 75 are introduczed in the passages 52 ofS
the rings 51 of the grid 31, as in dicated by the arrow 88 at
the le ft-hand portion of Figure 10 . During that introducti_on
operat._ion, the tongues 77 become r esiliently deformed
laterally towards the inner side u ntil the enlargements 79
are possitioned below the frustocon ical portions 83 and the=
shouldezrs 85 abut the upper surfacee of the anti-debris gri_d
31. Thes lower plugs 19 of the rods 3 are then assembled by~
being engaged with the upper grid 31.
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Subsequently, the upper grid 31 is moved i-nto abutment
against the lower unit 29 so that the projeections 71 are
introduced inside the rings 75. The projec—tions 71 preven.t
deformation of th e plates 77 and therefore the lower plug s
19 from being dis engaged from the upper plaate 31.

Fixing the bottom end-piece 7 to the guide tubes 11 by me ans

of the screws 43 <ompletes the constructior of the suppor—t

skeleton 5.

In that second variant, the lower ends of t—he fuel rods 3

are also secured I ongitudinally and lateral ly relative to

the end-piece 7.

In the third variant of Figure 11, the lowe r plugs 19 of t=he
fuel rods 3 compri se widened lower feet 89, for example, i.n
the form of discs having a diameter greater than the outer

diameter of the ex ternal claddings 17.

After fitting the fuel rods 3, by means of -the upper ends
thereof, in the rimgs 51 of the grid 31, thcose feet 89

e€ngage in lower cowuntersinkings 91 which are provided in t he
rings 51. The feet 89, and therefore the lowver ends of the
fuel rods 3, are therefore secured longitudfinally between
the lower member 29 of the end-piece 7 and t—he upper plate

31, by means of the screws 43 for fixing to the guide tubess

11.

In the variant of Figure 12, the lower plugs 19 of the fuel
rods 3 also comprisse rings 75 which, however-, are not split=,
Those rings 75 haves been introduced in the p assages 52 of

the rings 51 and fi xed to the rings 51 by ex pansion-rollingg.
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The lower ends of the fuel rods 3 are therefore sec—ured
longitudinally and Jlaterally to the upper plate 31 of the
bottom end-piece 7 which is itself fixed, by the screws 43,

to the member 29 of the bottom end-piece 7.

Fiqure 13 illustrates still another variant, in whi_.ch the
securing of the fuel rods 3 to the end-piece 7 is Ibrought
about by means of screws 43 similar to those used £or fixing

to the guide tubes 11.

Thus, each nose 39 arranged below a rod 3 is formed by a
head 45 of a screw 43, whose shank 62 extends throwgh the
corresponding unit 33 and which is screwed in the 1 ower plug

19 of the corresponding rod 3.

In each of the embodiments and in each of the varia nts
described above, it is possible for the end-piece 7 not to

comprise an anti-debris filter.

It will again be appreciated that the presence, in the end-
piece 7, of maintena nce means, or more preferably m eans for
laterally and/or longitudinally securing all the ro ds 3, may
be envisaged separat ely from the use of noses 39 fo r
orientating the flow of coolant water along the rod s 3
because they indepen dently allow the risks of vibra-tion of

the fuel rods 3 to be limited.

In some variants, it 1is possible for some rods not —+to be
maintained by the end-piece 7, but the majority of -the rods

remain in a maintained state.

More generally, the principles described above may ke used

not only for assemblies which are intended for presssurised
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.‘ water reactors, but also for those intended for boiling

water reactors <(BWR).
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CLAI MS

1. Terminal end-piece (7) for a fuel assembly (1) of a
presssurised water nuclear reactor, the assembly (1)
com>rising fuel rods (3) and a sskeleton (5) for support-ing
the fuel rods (3), the fuel rodss (3) extending in a
longgitudinal direction (A) and loeing arranged at the nodes
of a» substantially regular network, the support skeleton (5)
comparising two terminal end-pieces (7, 9) and guide tuloes
(11) which connect the terminal end-pieces, the fuel rods
(3) being arranged longitudinall.y between the terminal end-
piec=es (7, 9),

char-acterised in that the end-pi.ece comprises noses (39) for
orie-ntating the flow of a coolamt fluid of the reactor along
the adjacent longitudinal ends €19) of the fuel rods (3),
the noses (39) being arranged im nodes of the substanti ally
regu lar network in order to be positioned in a longitudinal
cont inuation of at least some of the fuel rods (3) and/ or at

leas t some of the guide tubes (1.1) of the support skele=ton
(5).

2. End-piece according to claim 1, characterised in t_hat
the mnoses (39) converge in a direction which is intende=d to

be o rientated towards the outer side of the fuel assembely

(1) .

3. End-piece according to claim 1 or 2, characterised. in
that at least some of the noses (39) belong to members (43)
for £ixing the terminal end-piece (7) to guide tubes (1 1) of

the =support skeleton (5) or fuel rods (3).

4. End-piece according to claim 3, characterised in t hat

the f£fixing members are screws (4 3).



2

21

5. End-piece according to any one o>f the preceding claifims,
cha.racterised in that it comprises mesans (67; 71, 83; 91~=
51; 43) for laterally maintaining ad-jacent longitudinal e=nds
(19 ) of the fuel rods (3), which mairitenance means are

arr anged in nodes of the substantiall.y regular network.

6. End-piece according to claim 5, characterised in tha.t
the maintenance means comprise housimigs (67) for receivin.g

the adjacent longitudinal ends (19) o=f the fuel rods (3).

7. End-piece according to claim 5 o r 6, characterised im
thatt the maintenance means constitute means for
longitudinally securing the adjacent -dlongitudinal ends (129)

of t=he fuel rods (3) relative to the —terminal end-piece (77).

8. End-piece according to claim 7, characterised in that=
the end-piece comprises two components (29, 31) for clampi ng

betw een them the adjacent longitudina® ends (19) of the frael
rods (3).

9. End-piece according to any one ofS the preceding claims,

characterised in that it comprises an anti-debris filter

(31) -

10. End-piece according to claims 8 a nd 9 taken together,
charaacterised in that one of the compo nents constitutes thee

anti—debris filter (31).

11. End-piece according to any one of the preceding claimss,

chara cterised in that it constitutes a bottom end-piece.

12. End-piece according to claim 11, c—haracterised in that=
it corcmprises feet (25) for support on & lower plate of the

nucle&Ar reactor core.
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13. Fuel a.ssembly (1) for a pressurise d water nuclear
reactor, the- assembly (1) comprising fu el rods (3) and a
skeleton (5 ) for supporting the fuel rods (3), the fuel ro ds
(3) extendimg in a longitudinal directi on (A) and being
arranged at the nodes of a substantiall y regular network,

the support skeleton (5) comprising two~ terminal end-piece s
(7, 9) and qguide tubes (11) which conne ct the terminal end -
pieces, the fuel rods (3) being arrange-d longitudinally
between the terminal end-pieces (7, 9), characterised in
that at lea st one end-piece (7) is an e=nd-piece according to

any one of the preceding claims.

14. Assemb ly according to claim 13, chiaracterised in that
the end-pie ce (7) comprises means (67; 71, 83; 51; 43) for
laterally m aintaining adjacent longitudlinal ends (19) of t he
fuel rods ( 3), which maintenance means are arranged in nod es

of the subs tantially regular network.

15. Assemb ly according to claim 14, clmaracterised in that
the mainten ance means comprise housingss (67) which receive-

the adjacen t longitudinal ends (19) of the fuel rods (3).

16. Assemb ly according to claim 14 or 15, characterised i n
that the ma intenance means constitute means for
longitudina 1lly securing the adjacent longitudinal ends (19)

of the fuel rods (3) relative to the terminal end-piece (7 ).

17. Assemb ly according to claim 16, chiaracterised in that.
the end-pie ce (7) comprises two componesnts (29, 31) which
clamp betwe en them the adjacent longituadinal ends (19) of
the fuel ro ds (3).
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18, Assembly according to claim 17, characterised in that
the Jdongitudinal securing means comprise :projectiéns (71)
whickh are provided on the end-piece (7) amd rings (73) which
are provided at the adjacent longitudinal ends (19) of the
fuel rods (3) and which are fitted to tho se projections

(11) .

19. Assembly according to claims 17 and 18 taken together,
characterised in that the rings (75) comp rise relief
port ions (79) for abutment against one of the components

(29, 31).

20. Assembly according to claim 17, char acterised in that
the adjacent longitudinal ends (19) of th e fuel rods (3)

comp rise widened feet (89) which are clamped between the two

comp onents (29, 31).

21. Assembly according to claim 16, characterised in that
the adjacent longitudinal ends (19) of the fuel rods (3) are

expa nsion-rolled on the end-piece (7).

22. Assembly according to any one of cla ims 16 to 20,
char acterised in that the longitudinal seecuring means
comp rise screws (43) which abut the end-piece (7) and which

are engaged in the adjacent longitudinal ends (19) of the

fuel rods (3).

23. Assembly according to any one of claims 16 to 20,
char acterised in that the longitudinal sescuring means are

mean s for securing by means of snap-fitting (Figure 10).
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