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Summary of Facts and Subm ssi ons

The appel | ant (opponent) | odged an appeal, received on
30 June 1998, against the interlocutory decision of the
Qpposition Division, dispatched on 12 May 1998,

mai nt ai ni ng European patent No. 0 514 116 (application
No. 92 304 242.8) in anended form The fee for the
appeal was paid on 30 June 1998. The statenment setting
out the grounds of appeal was received on 5 Septenber
1998.

Opposition had been filed against the patent as a
whol e, inter alia on the basis of Article 100(a) EPC,
in particular on the grounds that the subject-matter of
the clains was not patentable within the terns of
Articles 52(1) and 56 EPC. The Opposition Division held
that the grounds for opposition did not prejudice the
mai nt enance of the patent in anmended form

1. Wth a letter of 17 March 1999, the respondent (patent
proprietor) cited the follow ng docunent and requested
its introduction into the procedure:

D11: JP-A-1-176986 with English translation.

L1l Oral proceedings were held on 18 Cct ober 2002.

At the oral proceedings, the Board admtted D11 into

t he procedure.

| V. The appel | ant requested that the decision under appeal
be set aside and the patent be revoked in its entirety.

V. The respondent requested that the patent be maintained
on the basis of the follow ng docunents:

2895.D Y A
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Cl ai ns: No. 1 filed on 18 Cctober 1998 during
oral proceedings, No. 4, 5, 7 of the
granted patent (to be renunbered),

Descri pti on: Page 3 filed on 21 April 1998 during
oral proceedi ngs before the opposition
di vision, Pages 1, 2, 4 to 7 of the
granted patent,

Dr awi ngs: Pages 10 to 17 of the granted patent.

The wording of claim1l according to the respondent's
request reads as foll ows:

"A boiling water reactor having discrete bundles (B) of
fuel rods (R) confined within channel (C) enclosed fuel
assenbl i es; wherein said fuel bundle (B) includes:

a plurality of fuel rods (R) for placenment within said
channel (C), each said fuel rod (R) containing fissile
mat eri al for produci ng nucl ear reaction when in the
presence of sufficient noderating water cool ant and
noder at ed neutrons;

a lower tie plate (L) for supporting said bundle (B) of
fuel rods (R) wthin said channel (C), said |lower tie
plate (L) joining the bottom of said channel (C) to

cl ose the bottomend of said channel (C), said | ower
tie plate (L) providing defined apertures for the

i nfl ow of water coolant in said channel (C) between
said fuel rods (R) for generation of steamduring said
nucl ear reaction;

said plurality of fuel rods (R) extending from said
lower tie plate (L) wherein a single phase region of
said water in said bundle (B) is defined to an upward
portion of said bundle (B) wherein a two-phase region
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of said water and steamin said bundle (B) is defined
during nucl ear steam generating reaction in said fuel
bundl e (B);
an upper tie plate (U for supporting the upper end of
said bundle (B) of fuel rods (R), said upper tie plate
(U joining the top of said channel (C), said upper tie
plate (U) providing apertures for the outflow of water
and generated steamin said channel (C) during said
nucl ear reaction;
spacers (S) internediate said upper and |ower tie
plates (U L) at preselected el evations al ong said fuel
rods (R) for maintaining said fuel rods (R) in spaced
apart location along the length of said fuel assenbly;
a plurality of said fuel rods (R) being part |ength
fuel rods (P) extending fromsaid |ower tie plate (L)
towards said upper tie plate (U), said partial length
fuel rods (P) termnating within the upper region of
said fuel bundle (B) before reaching said upper tie
plate (U) and causi ng decreased pressure drop in said
upper two phase region of said fuel bundle (B) during
sai d nucl ear steam generating reaction; characterized
by :
means (109, 132, 139) associated with spacers (S)
| ocated at a height above the top of the part |ength
fuel rods (P) for restoring at |east some of the
decreased pressure drop realized by said part length
fuel rods (P) whereby inproved critical power
performance is achieved at said fuel bundle (B) having
said part length fuel rods (P), wherein the nmeans for
restoring at | east sonme of the decreased pressure drop
is selected from:
(1) decreased spacer pitch in the upper tw phase
regi on of said fuel bundle; and
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(1i) vanes (109, 132, 139) attached to said spacers (S
ininterstitial volunes between the fuel rods."

VII. The argunents of the appellant may be summari sed as
fol | ows.

The ground for opposition laid down in Article 100(a)
in conjunction with Articles 52(1) and 54 EPC
prejudi ced the mai ntenance of the patent in the anended
formrequested by the respondent.

Claim1 conprised two alternatives, a first one
including the feature (i) (decreased spacer pitch) and
t he second one the feature (ii) (provision of vanes).
The subject-matter of the second alternative was not
novel having regard to the disclosure of docunent D11.
| ndeed, D11 disclosed a boiling water reactor having
fuel bundles according to the precharacterising part of
claim1. Means, in particular projections or obstacles,
wer e associ ated with spacers placed above the part

l ength fuel rods (PLRs) in the two-phase region of the
fuel bundles. Such neans, located in the void vol unes
above the PLRs, could be considered as vanes attached
to said spacers in the volunmes between the fuel rods.
Bei ng obstacles to the flow of coolant, they
necessarily caused a pressure drop in the upper

t wo- phase region of the fuel bundles. As regarded the
cl ai med i nmprovenent of the critical power performance,
this represented an effect to be achieved and not a
[imting structural feature.

VI1I. The respondent's argunents can be summarised as
foll ows.

Caim1l included two essential features concerning the

2895.D Y A
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means for "restoring at |east sone of the decreased
pressure drop” and the "inproved critical power
performance". These features distinguished the clained
solution fromthe disclosure of docunment D11.

As regarded the former feature, whilst D11 descri bed
the provision of projections for affecting the flow of
cool ant directly above the PLRs only, there was no

evi dence that such nmeans would lead to an increase in
the overall coolant pressure drop. It was rather likely
that no neasurabl e overall pressure drop increase would
be caused by the known spacers | ocated above the PLRs,
because only a relatively small part thereof, ie the
portions |ocated in correspondence of the void vol unes,
was nodi fied by the provision of projections, whereas

t he whol e of the spacers was affected according to the
i nvention. Moreover, D11 clearly nmentioned the "adverse
effect” related to the increased resistance to fl ow and
the increased pressure | oss caused by projections with
ti ps ending inside the outer periphery of the PLRs.
Thus, the prior art docunent even taught against the
present invention, ie that an increase in pressure drop
was undesirable and every effort should be taken to
avoi d such an event.

Wth regard to the latter feature nmentioned above, it
did not represent a sinple effect achieved because the
claimed pressure drop restoration involved the use of
structural nmeans associated with the spacers. Such
nmeans had to be so arranged that, as its inmmediate
consequence, overall critical power performance, ie
over the whole fuel bundle, was increased. \Wereas the
sol ution known from D11 could only inprove the
situation of the fuel rods adjacent the PLRs, the

cl ai med invention worked across the whol e two-phase
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fl ow section. In other words, D11 increased only the
thermal margin of a single or at best of alimted
group of rods, and the present invention inproved the
critical power performance of the whole fuel bundle.

In Caiml, the feature of inproving the critical power
performance was |inked to that of restoring the
decreased pressure drop. Caim1l inplied an operating
range for the pressure drop restoration extending from
"at | east sonme" to "full" restoration. This range,
however, was nmuch |arger than that to be inferred

from D11. A hypothetical overlap could not be excluded
but would not be sufficient to deny novelty. | ndeed,
with regard to the case | aw, according to decision

T 0943/93, the hypothetical possibility of operating
within the clained region per se was | egally not
sufficient to deprive this region of novelty,
particularly if the skilled person had no technical
notive and thus no practical necessity to work within
this region. More generally, attention was drawn to
deci sion G 0002/88 (EPO QJ 1990, 93), in which the

Enl arged Board held that whether a previously
undi scl osed technical effect, which in fact inevitably
occurred when a previously disclosed technical teaching
in awitten description was carried out, had been nade
avai lable to the public by reason of the witten
description was a question of fact, which had to be
decided in the context of each individual case.

Therefore, the appellant's conclusion denying novelty
was not correct.

Reasons for the Decision

2895.D
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The appeal is adm ssible.

Novel ty

Docunent D11 concerns a fuel assenbly for a boiling
wat er nucl ear reactor (BWR) (see page 1, C aimand

par agr aph bridgi ng pages 3 and 4). Al though D11 does
not explicitly disclose the nuclear reactor conprising
such fuel assenblies, both the appellant and the
respondent do not contest that this can be considered
to be part of the inplicit disclosure of the docunent.
The known fuel assenbly conprises the features recited
in the precharacterising portion of Claiml, in
particul ar (see D11, page 2, page 3, first paragraph,
Fi gure 2):

- a plurality of fuel rods is arranged within a
channel ,

- a lower tie plate supports the | ower end of the
fuel rods, said lower tie plate closing the bottom
end of the channel and being provided with
apertures for the inflow of the water cool ant,

- the fuel assenbly conprises a | ower single-phase
regi on cooled by water and an upper two-phase
regi on cooled by a mxture of water and steam

- an upper tie plate is arranged at the upper end of
the fuel rods, said upper tie plate being provided
with apertures for the outflow of water and steam

- spacers are provided between the |lower tie plate
and the upper tie plate for maintaining the fuel
rods in spaced apart |ocation along the | ength of
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t he fuel assenbly,

- a plurality of the fuel rods consists of PLRs
extending fromthe lower tie plate towards the
upper tie plate, said PLRs termnating within the
upper region of the fuel assenbly before reaching
t he upper tie plate.

In view of the presence of the PLRs, a "w dened cool ant
flow path" is obtained above each of said PLRs

(see D11, page 2, |ast paragraph). This neans that
there is a "decreased pressure drop" in the upper

t wo- phase region of the fuel assenbly.

Both the appellant and the respondent agree that a BWR
conprising all the features of the precharacterising
portion of Claiml is indeed known from docunent D11.

The clai ned invention according to D11 (see page 1
Claim consists in that "spacer grid portions" above
the PLRs have an increased wall thickness or are
provided with projections or wwth obstacles to cool ant
flow. In an enbodi nent of D11 (see page 5), two spacers
are provi ded above the PLRs in the upper two-phase
region of the fuel assenbly. Such projections or
obstacles can be regarded as falling within the scope
of the feature recited by Claim1l concerning the "neans
associated with spacers ... located at a height
above the top of the part length fuel rods". Indeed,
the projections or obstacles disclosed by DI1 are not
di stingui shed fromthe "vanes" according to the
feature (ii) of Claim1, the structure of which is not
at all defined. An exanple of projection or obstacle is
given in Figure 6(b) of D11 show ng the arrangenent of
means 20 in the void volune above a PLR 21. Such
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means 20 is thus placed "in interstitial volunes
bet ween the fuel rods" 2.

2.3 The skilled person in the field of BWRs knows that the
spacers in a fuel assenbly restrict coolant flow and,
t hus, cause an inevitable coolant flow pressure drop.
The fl ow resistance of a spacer depends, in particular,
on its projected area, which neans that it can be
m nimzed by mnimzing the projected area of the
structure of the spacer. Conversely, if the spacer or
portions thereof have an increased wall thickness (see
the daimof D11 and the patent in suit, colum 5,
lines 25 and 26) or are provided with projections or
wi th obstacles to coolant flow (see the C aimof D11
and the patent in suit, colum 5, lines 13 to 15), the
proj ected area and, therefore, the flow resistance and
pressure drop increase. In the present case,
considering that the provision of the PLRs causes a
decreased pressure drop in the upper two-phase region
of the fuel assenbly known from D11, the effect is
achi eved that the means associated with the spacers
above the PLRs restores "at |east sone of the decreased
pressure drop" realized by the PLRs.

2.4 The respondent argues that each of the solutions for
restoring the pressure drop described in the patent in
suit (see colum 4, line 50, to colum 5, line 29)
concerns the whole of a spacer and is, therefore,

di stingui shed fromthe |[ocal arrangenent clained

in D11, according to which only a relatively small part
of the spacer is affected, ie the spacer grid portions
above PLRs. In the respondent's view, although D11
descri bes features affecting the coolant flowin the
voi d vol unmes above the PLRs, the prior art docunent
does not give any evidence for the fact that the neans

2895.D Y A
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provi ded at spacer grid portions above PLRs |eads to an
increase in the overall coolant pressure drop in the
fuel assenbly.

The expression on page 4 of D11 (see lines 6 to 8 from
the bottom that the spacer grid portions are provided
with "obstacles 20 to coolant flow' and the flow

[ines 19 shown on Figure 6(b) clearly indicate that the
coolant flowis affected. The alleged overall cool ant
pressure drop m ght well be based on the content of the
description of the patent in suit but does not
necessarily result fromthe invention as clainmed. The
characterising portion of Claiml only recites the
feature that "means"” is associated with spacers |ocated
above the PLRs "for restoring at |east sonme of the
decreased pressure drop realized by said part length
fuel rods". However, neither the structure of the
"means”, in particular "vanes", is nentioned in the
claim nor how and where such "nmeans" is associ ated
with the spacers, nor to which extent the decreased
pressure drop is restored. In particular, the range
claimed by the invention in the respondent’'s view from
"at | east some" to "full" restoration is, as a matter
of fact, conpletely undefined. It follows that the
difference outlined by the respondent is irrelevant for
assessing novelty of the clainmed subject-matter.

According to D11 (see page 7, lines 5 to 9, and

Figure 6(b)), "even if the projections have tips ending
i nside the outer periphery of the short fuel rod, the
projections are equally effective to redirect the flow
of the liquid filmof water. This however has an
adverse effect, that is, increased resistance to fl ow
and increased pressure loss in the fuel assenbly". The
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respondent concludes fromthis passage that D11 teaches
away fromthe invention because it presents the
"increased pressure | oss" as an "adverse effect”.

This argunment is not convincing. The object of D11
consists in that inproved thermal margin with respect
to boiling transition can be achieved in a BWR fuel
assenbly conprising PLRs (see page 3, lines 7 to 9 from
the bottom. This is achieved by the provision of
spacer grid portions above the PLRs, having an

i ncreased wall thickness or being provided with
projections or with obstacles to coolant flow (see
page 1, Caim. The projections may differ in that
their tips vertically nmeet or end inside or are

posi tioned outwardly fromthe outer periphery of the
PLRs (see page 7, lines 2 to 14). This affects the

cool ant flow and the pressure drop. Thus, whil st
designing the projections, the skilled person has to

| ook for a conprom se between the pressure drop caused
by them and the requirenents set by the recircul ation
punp (see page 6, lines 4 to 6 fromthe bottonm). The
effect on thermal margin achieved with the provision of
the projection shall not have an adverse effect on the
recircul ati on punp. This does not nean that D11 teaches
agai nst restoring the pressure drop, ie away fromthe

i nvention.

Claim 1 further nentions that "inproved critical power
performance is achieved at said fuel bundle" conprising
PLRs, the expression "inproved critical power
performance"” referring, in the respondent's view, to
the overall|l performance during steam generation of the
fuel assenbly.

In the respondent's view, this is a feature limting
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t he scope of the claimbecause the clainmed pressure
drop restoration involves the use of suitable
structural neans associated with the spacers and has to
be so arranged that, as its imedi ate consequence,
overall critical power performance is increased.

It is not denied that there is a |link between pressure
drop restoration and inproved critical power

per f ormance. However, the wording of the claimpresents
the inmprovenent of the critical power performance as a
result that is not defined as such in quantitative
terms but only indirectly by the nention of structural
means for restoring the decreased pressure drop. Since
such structural neans is clainmed in quite a general way
and, noreover, is already known from docunent D11, the
requi renent concerning the critical power performance
cannot be considered as a structural feature of the
fuel assenbly establishing novelty.

The case law cited by the respondent in support of its
argunments is not rel evant.

The present case differs fromthat underlying the
decision T 943/93 in the sense that neither Claim1 nor
the prior art docunent D11 define clear operating
regions for the pressure drop restoration, regions
[imted by nunerical values which could be conpared.
Therefore, it cannot be established whether there is an
overlap and the significance thereof.

As to G 2/88, it concerns inter alia the question of
novelty with regard to a claimto the use of a known
conpound for a particular purpose based on a technica
effect described in the patent. It is, therefore, not
rel evant for the present case.
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2.8 Therefore, the subject-matter of Claim1l according to
respondent’'s request is not novel. The request is not
al | owabl e.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
R Schumacher G Davies

2895.D



