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Summary of Facts and Subm ssi ons
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The appel | ant (opponent) | odged an appeal against the
deci sion of the opposition division, dispatched on

18 April 1997, rejecting the opposition agai nst

Eur opean patent No. 0 501 259. The notice of appeal and
the statenment setting out the grounds of appeal were
received on 17 June 1997, the prescribed fee being paid
on the sanme day.

Opposition had been filed against the patent as a whole
and based inter alia on Article 100(a) together with
Articles 52(1) and 56 EPC

Oral proceedings were held on 14 February 2002.

The appel | ant requested that the decision under appeal
be set aside and that the patent be revoked. Reference
was specifically nade to the foll ow ng docunents:

D1: EP- A-0 315 929;

D4: US- A-3 715 274;

D5: US-A-4 749 544; and

D6: US- A-4 749 543.

The respondent requested that the appeal be dism ssed
and that the patent be naintained on the basis of
claims 1 to 10 filed on 14 January 2002 and description

and figures to be adapted (main request) or clainms 1
to 8 filed in the oral proceedings (auxiliary request).
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Claim 1l of the main request reads as foll ows:

"1.

A fuel assenbly conprising

an upper tie plate (7),

a lower tie plate (8),

a plurality of fuel rods, wherein each of upper
end and | ower end of the fuel rod (3) are
supported by said upper tie plate (7) and said

| ower tie plate (8), respectively, having at | east
a natural uraniumregion (4B) containing natura
uraniumat |ower end portion, and a region (4A)
containing enriched fissile material above the

natural uraniumregion (4B)

a channel box (2, 2A), which is fixed to said
upper tie plate (7), surrounding the bundle of
said fuel rods (3) and said lower tie plate (8),
and

the wall thickness at the |ower thick wall

region (2a) of said channel box (2, 2A) is thicker
than the wall thickness at the region (2c) |ocated
upward fromthe |ower thick wall region (2a) and
bet ween the corner portions (2b) of said channel
box (2, 2A), characterized in that

the wall thickness of said |ower thick wall
region (2a) is uniformall through its cross-

sectional circunference,
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t he upper end (12) of said |ower thick wall
region (2a) is |located above the top side of said
lower tie plate (8) and bel ow the upper end of
said natural uraniumregion (4B), and in that

the axial length (Ld) of the |Iower thick wall
region (2a) is larger than the axial length (H of
the fitting of the channel box (2) with the | ower
tie plate (8)."

Claim1l1l of the auxiliary request furt h er defines that
"the axial length (Ld) of the lower thick wall

region (2a) is at least 1.5 tinmes of an axial length
(H of the fitting of the channel box (2, 2A) with the
lower tie plate (8) in an assenbled state.”

The appel | ant argued that the subject-matter of claiml
was rendered obvious by the prior art as given by
docunents D1 and D4 to D6.

The patent addressed several technically unrel ated
probl ens. One aspect concerned the stability of the
channel box of a fuel assenbly against nechani cal | oads
caused internally by radiation effects and a pressure
differential between the inside and the outside of the
channel or externally during an earthquake. In
particular, as a consequence of the pressure |oad, the
channel box could be deflected away fromthe |ower tie
plate resulting in an undesirable variation of the

| eakage fl ow of the cool ant between the channel box and
the lower tie plate. Another aspect was fuel econony.
These two aspects constituted conflicting requirenments
because material added to the walls of the channel box
for increasing the nmechanical stability thereof would
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act as a parasitic absorber of neutrons and thus reduce
t he fuel econony. The invention concerned an

optim zati on between these requirenents. However,
because of the fact that both problens and the
principles of their solutions were known in the prior
art, the invention was a non-inventive aggl onmeration of
known neasures and did not involve any conbinatory
effect. More specifically, docunment D4 taught to
increase the wall of the channel box in the region of
interface with the lower tie plate so as to keep
constant the | eakage flow during the lifetinme of the
fuel assenbly. From docunents D5 and D6, the skilled
person knew about the conflict between the need for

i nprovi ng the nmechanical stability by reinforcing the
structure of the channel box and the desire to reduce
parasitic neutron absorption by the walls of the
channel box, as well as about the solution principle to
reduce the wall thickness specifically in the region of
overlap with the fuel where nmechani cal stress was

| owest. Finally, docunent D1 taught that fuel rods
havi ng natural uraniumregions at their ends showed a
reduced | eakage of neutrons in axial directions and

t hus an increased fuel econony.

The additional feature of claim1l according to the

auxi liary request did not concern a universally valid
t eachi ng because the total Iength of the thickened wall
region for which no further reduction in the variation
of the | eakage fl ow was observed depended on vari ous
paranmeters which were not addressed in the claimand
the patent, such as the absolute thickness of the wall
or the length of overlap between the channel box and
the lower tie plate. Moreover, the clained feature
related to a straightforward task of properly

di mensi oning the region of increased wall thickness. In
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this context, D5 indicated an extension of a region of
i ncreased thickness at the bottom of the channel box
whi ch appeared to lie within the clainmed range.

VI, The respondent disputed the appellant's view, relying
on the follow ng argunents:

The appellant's line of reasoning did not do justice to
the invention since it had failed to identify the

cl osest prior art and to properly assess the objective
problem The cited prior art documents related to

i sol ated teachings, respectively, and did not provide
any pointers to the clainmed subject-matter. The

i nvention was based on fuel assenblies of fuel rods
havi ng natural uraniumregions at their ends. Although
docunent D1 referred in passing to fuel rods with
natural uraniumends, it did not mention a channel box
at all. On the other hand, none of docunents D4 to D6,
whi ch were concerned with details of the structure of
t he channel box, taught to use fuel rods of this
specific type. Since in fuel rods of conventional
design the fuel extended close to the lower tie plate,
structural reinforcenents of the channel box had to be
l[imted to the region of overlap with the lower tie
plate so as not to inpede the flux of neutrons by the
material of the channel box. An exanple for such a
channel box, in which the lower thick wall had to end
at the top side of the lower tie plate, was given by
docunent D4. It was only the specific choice of fue
rods with natural uranium ends which allowed to
contenpl ate an extension of the reinforcenent above the
top side of the lower tie plate so as to reduce
undesirabl e variations of the | eakage fl ow. Therefore,
the two neasures, i.e. the use of the specific type of
fuel rods and the extension of the thick wall region

0727.D Y A
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above the top side of the lower tie plate but not so
far as the upper end of the natural uraniumregion at
the I ower ends of the fuel rods, were closely rel ated.
Si nce one neasure presupposed the other, the invention
was based on a conbination of features having a
synergistic effect which was not foreseen in any of the
prior art fuel assenmblies. In distinction to the prior
art design of the channel box, the provision of a thick
wal | region of extended |ength at the bottom of the
channel box allowed to reduce the wall thickness and
thus to closer pack the fuel assenblies in a reactor.

Claim1 of the auxiliary request further enphasized the
di stinction between the claimed design of the channel
box and the conventional design having reinforcenents
only in the region of overlap with the |lower tie plate.
The inventors had undertaken detail ed experinments to
determine at which limt an increase in the | ength of

t he thickened region would not inprove the long term
stability of the |eakage fl ow.

Reasons for the Decision

0727.D

The appeal conplies with Articles 106 to 108 and
Rule 64 EPC and is therefore adm ssible.

Amrendnent s

Claim1l of the main request is based on claim1l of the
patent as granted and anmended by the addition of
features concerning the uniformty of the wall

t hi ckness and the rel ationship between the axial |ength
of the lower thick wall region and the axial |ength of
the fitting of the channel box with the lower tie
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plate. The first feature is disclosed in colum 5,
lines 37 to 41, and Figure 4 of the published
application docunents, whereas the second feature is
unanbi guously apparent fromoriginal Figure 5.

The additional feature given in claim2 of the main
request and claiml1l of the auxiliary request is based
on Figure 10 and the correspondi ng description in
colum 8, lines 53 to 56 of the application as
publ i shed by a uniformwall thickness if the corner
portions would have a different thickness.

Furt her anmendnents nmade in the requests on file are of
clerical nature.

The Board is thus satisfied that, for the purpose of
t his decision, the proposed anendnents conply with the
requirenments of Articles 123(2) and 123(3) EPC.

3. | nventive step (Articles 52(1) and 56 EPC)

3.1 Mai n request

3.1.1 In view of the fact that the characterizing part of
claiml is exclusively concerned with the design of the
channel box and that the added features specifically
serve for the purpose of safeguarding a constant
| eakage fl ow of the cool ant throughout the fuel cycle,

t he Board considers docunent D4, which addresses the
same problem to constitute the closest prior art.

Docunment D4 (cf. clains 1 and 4; Figures 4a, 5a and 7
with the corresponding description and in particul ar
colum 2, lines 34 to 39, and colum 4, lines 35 to 54)
shows a fuel assenbly conprising an upper tie plate, a

0727.D Y A
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|ower tie plate, a bundle of fuel rods, the upper and

| oner ends of which are supported by the upper tie
plate and the lower tie plate, respectively, and a
channel box (termed "flow channel "), which is fixed to
the upper tie plate and surrounds the bundle of fuel
rods and the lower tie plate. D4 teaches to increase
the wall thickness of the channel box at the bottom
thereof in the region of the interface with the | ower
tie plate so as to keep constant the gap between the
inner wall of the channel box and sidewall of the |ower
tie plate, and thus the | eakage fl ow of the cool ant,

t hroughout the fuel cycle lifetine. In this context, D4
shows in Figures 4a and 5a specific enbodi ments for

whi ch the wall thickness of the Iower thick wall region
is uniformall through its cross-sectional

ci rcunf erence.

The subject-matter of newclaiml differs fromthe fuel
assenbly known from D4 in that

(a) the fuel rods have a natural uraniumregion at
their | ower end portions, and

(b) the upper end of the lower thick wall region is
| ocat ed bel ow the upper end of the natural uranium
regi on.

In this context, it is noted that the |ast feature of
the characterizing part of claim1l relating to the
axial length of the lower thick wall region is to be
consi dered as an i nmedi ate consequence of the preceding
feature specifying the | ocation of the upper end of the
lower thick wall region and, thus, does not define an
addi ti onal technical aspect of the clainmed subject-
matter.
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As regards difference (a), the teaching of docunent D4
is exclusively concerned with the design of the channel
box and is silent on the type of fuel rods to be used
for the assenbly. Hence, in order to conplete the known
fuel assenbly, the skilled person is faced with the
task to select a suitable type of fuel rods. Since the
structure of the known channel box is obviously
applicable to any type of nuclear fuel rods to be held
bet ween upper and |ower tie plates, no inventive skil
woul d be required to choose anong conventional designs
of fuel rods and thus to select for instance a type
known from docunment D1 (cf. in particular Figure 8 and
colum 13, lines 29 to 33) to possess a natural uranium
region at its lower end portion, thereby prom sing a
reduced | eakage rate of neutrons downward and outward
fromthe reactor core and thus an inproved fuel

econony.

The technical effect associated with af orenenti oned
di fference (b), and thus

the main aspect of the objective problemunderlying the
invention, is a further enhancenent of the nechani cal
stability of the bottom of the channel box by avoi ding,
however, an increased parasitic neutron absorption by
the walls of the channel box.

In this context, it is noted that the teaching of D4 is
not specific as to the exact |ocation of the upper end
of the thick wall region. As a matter of fact, the
corresponding indication in D4 (cf. colum 2,

lines 34 ot 39) "providing reinforcing ... of the |ower
end of the flow channel in the region of the interface
between the fl ow channel and the lower tie plate to
enhance control of |eakage flow between the channel and
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the lower tie plate” is not a precise definition of the
length of the thick wall region with respect to the top
side of the tie plate and, therefore, cannot be
interpreted as a strict requirenent that the upper end
of the thick wall region would have to coincide with
the top side of the tie plate. For the skilled person,
when increasing the wall thickness at the bottom of the
channel box in the fuel assenbly known from D4 for the
pur pose of avoiding a bulging of the wall, it would be
qui te obvious not to stop the nechanical reinforcenent
exactly at the level of the upper edge of the lower tie
plate but to contenplate a certain increase in the

| ength of the thickened region above this |evel so as
to provide at |east sone safety margin at the upper end
of the critical gap between the inner wall of the
channel box and the sidewall of the |lower tie plate.
This is all the nore true as the skilled person, in

vi ew of document D6 relating to a further devel opnent
of the design of the channel box according to docunent
D4, woul d have been aware of the fact that the pressure
di fference and thus the nmechanical stress on the
channel wall woul d be highest at the |evel of the upper
edge of the lower tie plate (cf. Figure 3 in docunent
D6) .

Mor eover, the skilled person knows from docunent D5,
which relates to a still further devel opnment of the
desi gn of the channel box according to docunent D4,
about the conflicting requirenments of nechani cal
stability and parasitic neutron absorption by the walls
of the channel box. In this context, docunent D5

(cf. in particular the abstract; colum 1, lines 7 to
25; colum 1, line 59 to colum 2, line 13; colum 2,
lines 32 to 55; colum 3, lines 11 to 39; colum 5,
lines 46 to 50; colum 7, lines 16 to 20; and columm 8,
.
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[ines 19 to 24) discloses a fuel assenbly with a
channel box designed to withstand seismc | oads and to
ascertain a constant | eakage flow of the cool ant whil st
si mul t aneousl y reduci ng parasitic absorption of
neutrons by the channel walls. Mechani cal reinforcenent
is mainly provided by thickened corner sections,

wher eas those regions of the side walls which do not
experience high nechani cal stresses are thinned. Taking
t he general design principles known from docunent D5
into consideration for the design of the channel box
according to docunent D4, in which the wall thickness
of the lower thick wall region is uniformall through
its cross-sectional circunference including the corner
portions, it is imediately apparent for the skilled
person that the thick wall region my extend above the
top side of the lower tie plate, as long as the

i ncreased wall thickness does not interfere with the
regions of enriched fuel within the fuel rods.

For these reasons, aforenentioned feature (b) would be
the result of straightforward considerations concerning
t he necessary conprom se between the conflicting

requi rements of high nechanical stability and reduced
parasitic neutron absorption.

The respondent's submnmi ssion that the teaching of
docunent D4 would explicitly require that the | ower
thick wall had to end at the top side of the |ower tie
plate is based on the expression "region of the
interface between the flow channel and the |lower tie
pl ate" repeatedly used in D4. However, in the Board's
opinion, the term"region of interface" is not so
precise that it would be interpreted by the skilled
person as defining an exact |ocation for the upper end
of the lower thick wall region. Furthernore, the
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skilled person woul d be aware of the fact that a
limted extension of the lower thick wall region above
the I evel of the top side of the lower tie plate would
not lead to an increased neutron absorption because,
contrary to the inpression given by the respondent,
even for fuel rods w thout natural uraniumends, the
regions of fissile material would not extend down to
the top side of the lower tie plate (cf. in this
respect Figure 2 of D4). Therefore, the Board cannot
accept the argunent that the use of fuel rods having
natural uranium ends would be a prerequisite for
contenpl ating an extension of the |ower thick wall
regi on above the top side of the lower tie plate.

Finally, as regards the respondent’'s subm ssion that
the inventive idea of increasing the extension of the
thick wall region above the lower tie plate had all owed
for an overall reduction in the thickness of the walls
of the channel box, the Board notes that no
corresponding teaching is to be found in the patent
specification or the originally-filed application
docunents.

Auxi | iary request

The additional feature given in claim1l of the
auxiliary request defines a lower limt for the ratio
of the axial length of the |ower thick wall region and
the fitting length of the channel box and the |ower tie
pl at e.

According to the respondent, it was inplied by the
experinmental results shown in Figure 10 of the patent
that the variation of the | eakage flow did not
significantly change above this |imt so that it
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i ndi cated the opti num conprom se between the
conflicting requirenments of high nmechanical stability
and reduced parasitic neutron absorption.

In this respect, the Board notes that the optinmum
rati o, above which variations in the | eakage fl ow woul d
no | onger occur, would in fact depend on a variety of
parameters, such as the absol ute val ues of the wall

t hi ckness and the fitting length. Cearly, for a
thicker wall, a negligible variation in the | eakage

fl ow woul d be obtained already at a shorter axial

l ength of the lower thick wall region than for a
thinner wall. It follows that the clainmed ratio of 1.5
does not constitute a universally valid val ue defining
t he opti mum conprom se but is an exenplary result
observed under specific, albeit unspecified

ci rcumst ances.

In the Board's view, it would be a matter of routine
experinmentation for the skilled person, know ng from
the prior art about the aforenentioned conflicting
requi renents and their principles of solution, ie a
nmechani cal reinforcenent by increasing the wall

t hi ckness of the channel box wall, on the one hand, and
a reduction of parasitic neutron absorption by reducing
the wall thickness in the region of the fissile

mat eri al where reduced stress is expected, on the other
hand, to determ ne the opti num val ue for the axi al

l ength of the lower thick wall region and the
corresponding ratio with the fitting length for any

gi ven wal | thickness.

For the above reasons, no exercise of inventive step
woul d have been required for the skilled person to
devise a fuel assenbly according to clainms 1 of the
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mai n and auxiliary requests.

The respondent's requests thus do not conply with the
requi renents of Articles 52(1) and 56 EPC having regard
to inventive step.

Or der

For these reasons it is decided that:

The decision of the opposition division is set aside.

The patent is revoked.

The Regi strar: The Chai r man:

R. Schunacher G Davi es
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