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Summary of Facts and Submn ssions

1490.D

Thi s appeal, which was filed on 26 Novenber 1999, lies
agai nst the decision of the Exam ning D vision dated

23 Septenber 1999, refusing European patent application
No. 95 307 858.1 filed on 3 Novenber 1995 in the nane
of GENERAL ELECTRI C COMPANY and publi shed under

No. EP O 712 938 Al. The appeal fee was paid on the
filing date of the Notice of Appeal, and the Statenent
of Grounds of Appeal was filed on 31 January 2000.

The deci si on under appeal was based on a set of 23
clains as originally filed. Independent clains 1, 12
and 19 read as foll ows:

"1. A zirconiumbased all oy, conprising 0.05-0.09

wei ght percent of iron, 0.03-0.05 weight percent of
chrom um 0.02-0.04 wei ght percent of nickel, 1.2-1.7
wei ght percent of tin and 0-0.15 wei ght percent oxygen,
with a bal ance of zirconium"”

"12. A nucl ear fuel elenent, conprising:

a cl addi ng tube having an inner surface region and an
outer surface region, said tube conprising a cross-
section of a zirconiumbased alloy matrix having

al l oying el enents conprising 0.05-0.09 wei ght percent
of iron, 0.03-0.05 weight percent of chromum 0.02-

0. 04 wei ght percent of nickel, 1.2-1.7 weight percent
of tin and 0-0.15 wei ght percent oxygen, and a bal ance
of zirconium wherein the iron, chrom um and nicke
alloying elements are in a sufficient concentration to
forma plurality of precipitates; and

nucl ear fuel material disposed within said tube.

"19. A nuclear fuel elenent, conprising:
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a cl addi ng tube having an inner surface and an outer
surface, said cladding tube conprising an outer
cladding alloy and an inner cladding alloy that are
netal lurgically bonded to one anot her, wherein the
outer cladding alloy conprises 0.05-0.09 wei ght percent
of iron, 0.03-0.05 weight percent of chromum 0.02-

0. 04 wei ght percent of nickel, 1.2-1.7 weight percent
of tin and 0-0.15 wei ght percent oxygen, and a bal ance
of zirconium and the inner cladding alloy is a

zi rconi um based all oy, wherein the iron, chrom um and
ni ckel alloying elenents in both the outer cladding
all oy and inner cladding alloy are in a sufficient
concentration to forma plurality of precipitates; and
nucl ear fuel material disposed within said tube."

The Examining Division found in its decision that the
zi rconi um based all oy according to claim1l was
anticipated by the disclosure given in docunent

Dl: FR-A-2 693 476.

In the Exam ning Division's view, the clained Zr-all oy
conposition was regarded as being a "selection" from
the known Zr-alloy conposition disclosed in this
docunent, but the clainmed sub-range failed to satisfy
the criteria for the novelty of a selection invention.

Wth the Statenent of G ounds of Appeal, the appellant
requested that the decision under appeal be set aside
and a patent be granted on the basis of the clains as
originally filed. Oral proceedi ngs were requested,
shoul d a negative deci sion be contenplated by the

Boar d.

I n support of novelty, the appellant drew attention to
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the fact that docunment D1 neither deals with m nimzing
the propensity for uniformcorrosion of a Zircal oy-2
type all oy under high burn-up conditions nor teaches
that this aimcould be achieved by diluting the anmounts
of Fe, & and Ni of a Zircaloy-2 alloy. By contrast,
docunment D1 teaches to increase the Ni-content of a
Zircaloy-4 alloy in order to inprove the alloy's

resi stance to nodul ar corrosion.

Reasons for the Decision

1490.D

The appeal conplies with the provisions of Rule 65(1)
EPC and is therefore adm ssible.

Docunent D1 relates to a product having at |east an
exterior surface forned by a Zr-alloy conprising the
follow ng additional elenents in wt% 0.40 to 1.70% Sn,
0.05 to 0.25% Fe, 0.03 to 0.16% Cr, 0.0070 to 0.0300%
Ni, 0.05 to 1400 ppm oxygen, other residual inpurities,
the bal ance being Zr (cf. D1, claim1l1, page 2,

lines 17, 18). As can be seen, an overlap exists

bet ween the el emental ranges of the Zr-all oy
conposition clained in the present application and that
gi ven in docunent Dl. However, a closer inspection of
docunent D1 reveals that this alloy is characterized as
a "ni ckel doped Zircal oy-4" which conprises nickel as a
voluntary | ow addition rather than as an inpurity.
According to docunent D1, the |ow anpunts of nicke
cause a surprising inprovenent in nodular corrosion
resi stance wi thout adversely affecting the uniform
corrosion resistance and hydrogen absorption rate of
the alloy so that its corrosion properties cone closer
to those of Zircalloy-2 (cf. D1, page 2, lines 19 to
32). Although this inprovenment has been found to exi st
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over the whole range of 0.4 to 1.7% Sn, the resistance
to uni form and nodul ar corrosion resistance could be
further inproved if, in a first enbodinent, the Sn
amounts are decreased to 0.4 to 0.8% wth the alloy
then being particularly suitable for use as an exterior
| ayer or as sheathing tubes (cf. D1, page 3, lines 28
to 31). If, however, in a second enbodi nent, Sn
contents in the range of 1.2 to 1.7 are selected
(corresponding to the Sn-range clained in the present
application), the zirconiumalloy is of a Zircal oy-4
type nodified by the addition of Ni, this all oy
conprising 0.18%to 0.24% Fe, 0.07 to 0.13% Cr, with
the total of Fe+Cr+N being 0.28 to 037% (cf. D1,

page 4, lines 6 to 11). As can be imedi ately noted,

t hese anmounts of iron and chrom um and the total of
Fe+Cr+Ni fall conpletely outside the corresponding
ranges of the zirconiumalloy clainmed in the present
application. Hence there is no reason to choose, on the
basi s of docunent D1, a conposition of a (1.2-1.7% Sn-
Zr alloy which exhibits the extrenely | ow anobunts of
Fe, & and N specified in the present application.

The eval uation of the contents of docunment D1,
therefore, leads to the conclusion that the teaching in
this docunment neither nakes the clained "diluted" Zr-
al l oy conposition (ie the area of overlap) available to
the skilled reader nor provides the netallurgist with
specific information so that he would seriously
contenpl ate applying the technical facts at his

di sposal in the range of overlap. Consequently, the
subject matter of claim1l1 is novel over the teaching

gi ven in docunent DL.

3. The decision further argues that the clained Zr-all oy
was an arbitrary choice since it failed to exhibit any

1490.D Y A
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i nproved properties under standard conditions with
respect to the Zr-alloys known fromthe prior art, and
since the expected i nprovenent under high burn-up was
not supported by experinental data.

There is, however, no evidence for such a finding. The
application stresses the point that an economcally
driven shift to higher burn-up (ie to higher neutron
fluences) and | ong fuel cycles may push conventi ona
Zircal oy-2 beyond its inherent capability to resist the
corrosion attack in the boiling water (BWR) or
pressuri zed water (PWR) reactors and that little is
known about the alloy's response at such hi gh burn-up.
Based on theoretical considerations about the

nmet al | urgi cal background of the corrosi on behavi our of
zirconiumalloys in BWR or PWR (cf. the Al publication
page 4, lines 44/45), the present application ains at
designing a Zr-alloy conposition which exhibits an

i mproved uni form corrosion resistance at high burn-up
while maintaining the initial uniformand nodul ar
corrosion resistance at normal conditions. It is well
known in netallurgy that even slight variations of its
constituents nmay change the properties of an all oy
dramatically and unpredictably. Due to the difficulty
i n obtaining access to the high neutron fluxes
necessary to test the alloy's response under severe

I ndustrial conditions, the applicant has perforned
indirect tests on a |ab scale and reported the results
in detail in the exanple and the Figures. As shown in
Figure 1, the steamtests did not produce w despread
nodul ar corrosion of the dilute alloy on any of the
test coupons. The results fromthe uniform corrosion
tests are shown in Figure 2. Based on these test
results, the corrosion behaviour of alloys having a
dilution factor between 0.3 to 0.5 is conparable to the



1490.D

- 6 - T 0318/ 00

corrosion properties of undiluted Zircal oy-2. Al ready
this finding is surprising since higher contents of Fe
and Cr than cl ai ned were consi dered indi spensable to
protect Zircal oy-2 adequately from corrosion attack.
Hence, there is no basis for concluding or inplying
that a pronounced benefit in terns of inprovenent to
the corrosion properties under high burn-up cannot be
achieved with the clainmed "dilute" Zr-all oy.

It may be argued that the upper Iimts to the el enental
ranges of the clained conposition (ie 1.2-1-7% Sn,
0.09%e, 0.05%Cr, 0.04% N, balance Zr) fall wthin

t he standard specification for Zircaloy-2 (1.2-1.7% Sn,
0.07-0.20% Fe, 0.05-0.15%r, 0.03-0.04% Ni, bal ance
Zr). For Zircal oy-2, however, technical prudence would
dictate to select an alloy conposition in the upper
range of the ASTM specification. To this end, the iron
content is fixed at 0.12% and the chrom um content at
0.1%in conventional Zircaloy-2. Mreover, the total of
Fe+Ni +Cr shoul d be in the range of 0.25 to 0.45% as can
be seen from Figure 10 of docunent

D2: ASTM Speci al Techni cal Publication, 368, 1963,
page 3 to 27 (cf. also D2, pages 10, 11:
Zircal oy-2).

This general technical know edge is also confirned by
t he exenplifying Zr-alloys disclosed in docunent

D3: JP-A-02209443

which is nentioned in the European Search Report: for
Zr-alloy having a Sn content in the range of 1.2 to
1.7% the iron content is between 0.16 to 0.48% and Cr
contents between 0.08 to 0.27% (cf. D3, Table 1,
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exanples 4 to 8).
This statenent al so applies to docunent

D4: US-A-5296 058

which is concerned wth the production of structura
parts nmade from Zircaloy-2 or Zircaloy-4, this alloy
further including specific amunts of oxygen and
silicon (cf. D4, claim15; colum 3, |ines 26/27).

The eval uation of the contents of docunments D1, D3 and
D4 shows that none of the cited prior art docunents

di scl oses the Zr-all oy conposition proposed by the
present application. Consequently, the subject-matter
of claim1l of the present application is novel.

G ven that the reason of |ack of novelty set out in the
deci sion of the Exam ning Division for refusing the
application no | onger applies, the Board cannot support
t he deci sion under appeal and it has, therefore, to be
set aside. The first instance has not yet exam ned

whet her or not the present application neets the
remai ni ng requirenents of the EPC, in particular those
of Article 56 (inventive step). It is, therefore,

consi dered appropriate in accordance with

Article 111(1) EPC to remt the case to the first

i nstance for further prosecution.

Since the request for oral proceedings was conditiona
on the Board's intention to decide negatively, which
condition is not net, this request has no rel evance.
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For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance for further
prosecuti on.

The Regi strar: The Chai r man:

V. Conmare W D WiR
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