BESCHWERDEKAMVERN
DES EUROPAI SCHEN

BOARDS OF APPEAL OF
THE EUROPEAN PATENT

PATENTAMTS CFFI CE
Internal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution
DECI SI ON
of 17 Cctober 2002
Case Nunber: T 0649/98 -
Application Nunber: 92304243. 6
Publ i cati on Nunber: 0514117
| PC: &1C 3/ 322

Language of the proceedi ngs: EN

Title of invention:
Part length rod fuel
boi l i ng wat er reactor

Pat ent ee:
GENERAL ELECTRI C COVPANY

Opponent :
ASEA BROVWN BOVERI AB

Headwor d:

Rel evant | egal
EPC Art. 54, 56

provi si ons:

Keywor d:
“Mai n request, novelty (no)"
"Auxiliary requests,

Deci si ons cited:

Cat chword

EPA Form 3030 10.93

i nventive step (no)"

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN
DES BREVETS

3.4.1

assenbly with steam water separator for



9

Européisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal

Case Nunber: T 0649/98 - 3.4.1
DECI SI ON
of the Technical Board of Appeal 3.4.1
of 17 Cctober 2002
Appel | ant : ASEA BROWN BOVERI AB
(Qpponent) S-72183 Vasteras  (SE)

Repr esent ati ve:

Respondent :
(Proprietor of the patent)

Repr esent ati ve:

Deci si on under appeal :

Conposition of the Board:

G Davi es
G Assi

Chai r man:
Member s:

Bocker,
G osse Eschenhei ner
D- 60313 Frankfurt

Joachim Dr.-Ing.
Strasse 39
( DE)

GENERAL ELECTRI C COVPANY
1 River Road
Schenect ady,

NY 12345  (US)

Frohwi tter, Bernhard, Dipl.-1Ing.
Pat ent- und Rechtsanwal te
Possart strasse 20

D- 81679 Minchen (DE)

Deci sion of the Qpposition Division of the

Eur opean Patent O fice posted 4 May 1998
rejecting the opposition filed agai nst European
patent No. 0 514 117 pursuant to Article 102(2)
EPC.

R Q Bekkering

Office européen
des brevets

Chambres de recours



S 1 - T 0649/ 98

Summary of facts and subm ssi ons

2947.D

The appel | ant (opponent) | odged an appeal, received on
30 June 1998, against the decision of the opposition

di vi sion, dispatched on 4 May 1998, rejecting the
opposi tion agai nst the European patent No. 0 514 117
(application nunber 92 304 243.6). The fee for appeal
was paid on 30 June 1998. The statenent setting out the
grounds of appeal was received on 2 Septenber 1998.

Opposition had been filed against the patent as a whole
and was based on Article 100(a) EPC, in particular on
the ground that the subject-matter of the patent was
not patentable within the terns of Articles 52(1)

and 56 EPC. In the decision under appeal, the

opposi tion division held that the ground of opposition
did not prejudice the mai ntenance of the patent as

gr ant ed.

During the appeal proceedings, the foll ow ng docunents
have been consi der ed:

(D5): English translation of JP-A-1-176 986,

(D6) : English translation of JP-A-3-51 796.

Oral proceedings were held on 17 Oct ober 2002.

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

The respondent (patent proprietor) requested that the
patent be maintained with the foll owi ng docunents:
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Mai n request:

d ai ns:

Descri pti on:

Dr awi ngs:
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1 filed with letter of 17 Septenber
2002,

3 to 8 of the patent as granted (to be
r enunber ed) ,

Colums 1 to 8 of the granted patent,

Pages 9 to 19 of the granted patent,

First auxiliary request:

d ai ns:

Descri pti on:

Dr awi ngs:

1 filed with letter of 17 Septenber
2002,

3 to 8 of the patent as granted (to be
r enunber ed) ,

Colums 1 to 8 of the granted patent,

Pages 9 to 19 of the granted patent,

Second auxiliary request:

d ai ns:

Descri pti on:

Dr awi ngs:

1 filed with letter of 17 Septenber
2002,

3 to 8 of the patent as granted (to be
r enunber ed) ,

Colums 1 to 8 of the granted patent,

Pages 9 to 19 of the granted patent,
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Third auxiliary request:

Cl ai ns: 1 filed with letter of 17 Septenber
2002,
3 to 8 of the patent as granted (to be
renunber ed) ,

Descri ption: Colums 1 to 8 of the granted patent,

Dr awi ngs: Pages 9 to 19 of the granted patent.

The wording of Claim1 of the main request reads as
foll ows:

"A fuel bundle (B) for a boiling water nuclear reactor,
said fuel bundle (B) including;

a lower tie plate (L) for supporting a matrix of
vertically upstanding fuel rods (F) and defining
apertures for the inflow of water to said fuel bundl e;
an upper tie plate (U for nmaintaining said matrix of
fuel rods (F) in vertical upstanding relation and
defining apertures for permtting the outflow of water
and generated steam

a channel (C) surrounding said fuel bundle (B) and
extending fromsaid |lower tie plate (L) to said upper
tie plate (U for confining fluid flow between said tie
pl ates and through said matrix of fuel rods;

a plurality of spacers (S) within said channel (C) and
around said fuel rods (F) for maintaining the

si de- by-si de spacing of said fuel rods (F) between said
tie plates; and

at |l east one of said fuel rods being a part |ength fuel
rod (P) resting on and supported by said | ower tie
plate (L) and term nating at an upper end bel ow said
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upper tie plate (U), said part length rod (P) defining
with respect to surrounding full length rods (F) a void
vol une (14) overlying said part length rod (P) for
defining a steamvent path (14) between the upper end
of said part length rod (P) and said upper tie plate
(U,

characterized by

a separation device (30...74) attached to a spacer
overlying the end of said at |east one part |ength fuel
rod or said upper tie plate and supported by said fuel
bundl e (B) and placed in said steamvent path (14)
overlying said part length rod (P), said separation
devi ce defining neans for deflecting water entrained in
said steamvent path (14) fromsaid steamvent path
(14) to said surrounding full length rods (F)."

Claim1l1l of the first auxiliary request differs from
Claiml1l of the main request in that it further recites
the followng feature at the end of the claim

", wherein said separation device is in the formof a
swirl vane or a downwardly di sposed cone attached to a
spacer."

Claim1l1l of the second auxiliary request differs from
Claim1l1l of the main request in that the characterising
portion reads as foll ows:

"characterized by

a separation device in the formof a swirl vane (40,
42, 50, 52) attached to a single spacer (S) overlying
the end of said at |east one part length fuel rod (P)
and supported by said fuel bundle and placed in said
steam vent path (14) overlying said part |length rod
(P), said separation device defining nmeans for
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defl ecting water entrained in said steamvent path (14)
fromsaid steamvent path (14) to said surrounding ful
length rods (F)."

Claim1l1l of the third auxiliary request differs from
Claim1l1l of the main request in that the characterising
portion is as follows:

"characterized by

a separation device in the formof a swirl vane (60,

62, 65, 72) attached to a plurality of spacers (S)
overlying the end of said at |east one part |ength fuel
rod and supported by said fuel bundle (B) and placed in
said steamvent path (14) overlying said part length
rod (P), said separation device defining neans for

defl ecting water entrained in said steamvent path (14)
fromsaid steamvent path (14) to said surroundi ng ful
length rods (F)."

The appel lant submtted that Caim1 of the
respondent’s mai n request |acked novelty with regard to
docunent D5 disclosing a fuel assenbly for a boiling
wat er reactor (BWR), the fuel assenbly conprising

proj ections or obstacles attached to the spacers above
the part length fuel rods (PLRs) for deflecting water
entrained into the void volunmes above the PLRs.

Claim1 of the respondent’s first auxiliary request was
novel but did not involve an inventive step in view of
t he conbination of D5 and D6, the |atter docunent

di scl osing swirl vanes.

Claim 1 according to the respondent’s second and third
auxiliary request |acked inventive step with regard to
t he conbination of D5 and D6 and further considering
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t he techni cal know edge of the skilled person who knew
how to attach a swirl vane to a spacer

The respondent submitted that Caim1l of the main
request was novel because the projections or obstacles
di scl osed by D5 could not be conpared to the clained
separation device having a different function.

Mor eover, the clainmed separation device was arranged in
a different way within the void vol une above a PLR

As regarded the objection of |lack of inventive step of
Claim1 of the first auxiliary request on the basis of
t he conbination of D5 and D6, the skilled person had no
reason to make such a conbi nation invol ving hindsight.
In particular, it inplied an unjustified nodification
of the arrangenent disclosed by D6 and did not follow

t he teaching of D5, which warned agai nst pressure drop
in the fuel assenbly.

For the same reasons, Claim 1l of the second and third
auxi liary request also involved an inventive step. In
case of doubt, the benefit thereof should be given to
t he patent proprietor.

Reasons for the decision

2947.D

The appeal is adm ssible.

Respondent's mai n request

Both the appellant and the respondent agree that a fuel
assenbly for a BWR conprising all the features of the
pre-characterising portion of Claim1l is known from
docunent D5.
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Docunent D5 concerns a fuel assenbly for a BWR (see
page 1, O aimand paragraph bridging pages 3 and 4). In
particul ar, the known fuel assenbly conprises the
following features (see D5, page 2, page 3,

first paragraph, Figure 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
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,

- each PLR defines with respect to surrounding ful
| ength rods a void volune overlying the PLR the
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voi d volunme form ng a steamvent path between the
upper end of the PLR and the upper end of the fuel
assenbl y.

The clained invention according to D5 (see page 1,
Claim consists in that spacer grid portions above the
PLRs have an increased wall thickness or are provided
with projections or with obstacles to coolant flow. In
an enbodi ment of D5 (see page 5), two spacers are
provi ded above the PLRs in the upper two-phase region
of the fuel assenbly. The projections or obstacles can
be regarded as falling within the scope of the feature
recited by Claim1l concerning a "separation device ..
attached to a spacer overlying the end of said at |east
one part length fuel rod ... and placed in said steam
vent path ... overlying said part length rod", the
meani ng of the term "separation” becom ng clear when
considering that the clained "separation device"
defines "means for deflecting water entrained in said
steamvent path ... fromsaid steamvent path ... to
said surrounding full length rods". Indeed, the known
proj ections or obstacles have the same function because
they "serve to change the direction of flow of the
liquid filmhaving flowed on the surface of the short
fuel rod to bring the flowinto contact with the
surfaces of the surrounding normal fuel rods" (see D5,
sentence bridging pages 6 and 7). In other words, the
liquid filmon the surface of a PLR, once arrived at

t he upper end of the PLR is first entrained in the
voi d vol une above the PLR (see, in this respect, D6,
Figure 10) and then defl ected outwards by the

proj ections or obstacles placed in the void vol une
(see D5, Figure 6(b)).
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The respondent states that the clainmed separation neans
i s distinguished fromthat disclosed by D5 because this
docunent concerns the first class of separation devices
referred to in the patent in suit (see colum 2,

lines 29 to 34), which are intended for preventing
water flowi ng along the surface of a PLR fromentering
t he vol une overlying the PLR

This view is not convincing. Since the known

proj ections or obstacles are attached to the spacers
above the PLRs and are placed within the void vol une
above a PLR (see D5, Figure 6(b)), it cannot be avoi ded
that water flowi ng along the surface of the PLR enters
the voi d volunme. Mreover, the separation neans
according to D5 is clearly distinguished fromthe first
cl ass of devices described by the patent in suit
because it is attached to a spacer above the PLRs and
not to the upper end of the PLRs (see Figures 2 to 4 of
the patent in suit).

The respondent narrowy interprets the term "overlying"
in the characterising portion of Claim1l as neaning
that the separation device is placed just above a PLR
In its opinion, this interpretation is supported by
colum 4, lines 21 to 24, of the patent in suit and
shows that the clained separation device is

di stingui shed fromthat known from D5.

The argunent is not convincing because, froma
[inguistic point of view, the term"overlying” in
Claim1l refers to "a spacer” rather than to "a
separation device". Thus, the said term cannot
est abli sh novel ty.

Therefore, the subject-matter of Caim1l according to
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the respondent’'s main request is not novel having
regard to docunent D5. The main request is not
al | owabl e.

Respondent's first auxiliary request

Claim1l1l of the first auxiliary request differs from
Claim1l of the main request in that the separation
device is defined to be a swirl vane or, alternatively,
a downwardly di sposed cone attached to a spacer

The appellant admts that the subject-matter of daiml
is novel having regard to D5 because this docunent does
not disclose a swirl vane or a cone attached to a
spacer.

D5 (see sentence bridging pages 6 and 7) characterises
the projections or obstacles through their function
consisting in that they "serve to change the direction
of flow of the liquid filmhaving fl owed on the surface
of the short fuel rod to bring the flowinto contact
with the surfaces of the surrounding normal fuel rods".

The sanme function is also defined for the clainmed swrl
vane or downwardly di sposed cone, which are intended
for ejecting water entrained into the steamvent vol unme
overlying the PLRs (see the patent in suit, colum 2,
lines 34 to 38). Wth regard to the swirl vane only,
this is achi eved because the vane, owing to its
particul ar shape, inparts to the Iiquid phase of the
coolant flowin the void volune above a PLR a
centrifugal notion conmponent. Steam being lighter, is
not affected and continues flow ng upwardly. Thus, a
separation effect is obtained consisting in that the
liquid phase, but not steam is ejected towards the
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full length fuel rods surrounding the void volune (see
the patent in suit, colum 7, lines 1 to 3).

The sane separation effect is achieved by the swrl
vanes disclosed in Figures 5 and 6 of docunent D6 (see
page 2, |ast paragraph) concerning a fuel assenbly for
a BWR, just as in D5. The only difference between these
swirl vanes and the clainmed one resides in the
arrangement within the void volune above a PLR \Wereas
the clained swirl vane is attached to a spacer above
the PLRs, the swirl vanes known from D6 are provi ded at
t he upper end of the PLRs. Such a difference is
considered in the patent in suit (see colum 2,

lines 29 to 42), in which two classes of separation
devices are defined, ie a first class of devices for
preventing water flow ng along the surface of a PLR
fromentering the void volune above the PLR itself (see
Figures 2 to 4 of the patent in suit and D6, Figures 3
to 6) and a second class of devices for ejecting water
entrained into the void volume (see present Claiml).
Such a distinction, however, appears to be artificial
to the extent that a device of the first class may al so
fulfil the function of a device of the second cl ass
depending on its particul ar shape and di nensi ons.

As the appellant maintained at the oral proceedings
with regard to Figures 5 and 6 of D6, the water film at
t he upper end of a PLR 28 is subject to a centrifugal
noti on conponent due to the presence of the swirl vane
103 or 106. However, not all the water is ejected
outwardly towards the full length fuel rods 23. |ndeed,
some water will inevitably nove further upwards, in
particular along the surface of the swirl vane, to be
then ejected. It is thus clear that the arrangenents of
Figures 5 and 6 of D6 are primarily intended to prevent
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water fromentering the void volunme above the PLR but
are also suitable, as a secondary effect, to eject, at
| east in part, water entrained into the void vol une.

Thus, the skilled person, starting from docunment D5,
Figure 6(b) of which shows a vane as an exanple of the
proj ections or obstacles nentioned in the description,
realizes that the swirl vane shown in D6 is
particularly suitable as far as the function of
ejecting water entrained into the steamvent vol une
overlying the PLRs is concerned.

The respondent argues that the skilled person has no
reason to conbine the disclosure of docunents D5

and D6. In its view, such a conbination would inply to
detach the swirl vanes of D6 fromthe PLRs to attach
themto the spacers above the PLRs as taught by D5.

Mor eover, the swirl vanes of D6 cause an increased
pressure drop, which, however, according to D5,
constitutes a di sadvantage to be avoi ded.

This view is not convincing. The conbination of D5
and D6 does not nean that the skilled person has to
nodi fy the arrangenent disclosed by D6. Indeed, D6 is
not the starting point but the teaching of D5 that
spacer grid portions above the PLRs are provided with
projections or wwth obstacles to coolant flow

D5 | eaves the choice of the shape of such projections
or obstacles to the skilled person who recogni zes that
the swirl vane of D6 is suitable for achieving the
required effect.

Moreover, it is known that the projections or obstacles
to coolant flow according to D5 as well as the swrl
vanes known from D6 necessarily cause a pressure drop,
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just as the separation device of Claim1l also does. It
will be the task of the skilled person choosing a swirl
vane for the projections of D5 to | ook for dinensions
and designs reducing the pressure drop to a desired
extent.

Therefore, the subject-matter of Caim1l according to
the respondent’'s first auxiliary request | acks

i nventive step having regard to the conbi nati on of
docunents D5 and D6. The first auxiliary request is not
al | owabl e.

Respondent’'s second and third auxiliary request

Claim 1l of these requests further defines the swrl
vane as being attached "to a single spacer"” (second
auxiliary request) or "to a plurality of spacers”
(third auxiliary request).

As the appellant convincingly points out, these
features concern specific enbodi nents of the general
and obvi ous teaching of providing a swirl vane attached
to a spacer above the PLRs, enbodinments falling within
the frame of the routine work of the skilled person
designing fuel assenblies for a BWR The |length of the
swirl vane is properly selected in accordance with the
characteristics of the fuel assenbly (see D6, page 3,
lines 12 to 15) and results froma conprom se between
vari ous aspects like, for exanple, the efficacity of
the liquid phase deflection and the pressure drop in

t he upper two-phase region of the fuel assenbly. It is
clear that the dinmensions chosen, in particular the

l ength, will beconme decisive for the attachnment of the
swirl vane to one or nore spacers, for instance so as
to avoid vibrations caused by cool ant fl ow
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4.2 Therefore, the subject-matter of the respective
Clainms 1 according to the respondent's second and third
auxi liary requests lack inventive step having regard to
t he conbi nation of docunments D5 and D6 and to the
techni cal know edge of the skilled person. The second
and third auxiliary requests are not allowable.

Or der

For these reasons it is decided:

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
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