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Summary of Facts and Subm ssi ons

2984.D

The appel | ant (opponent) | odged an appeal against the
deci sion of the opposition division, dispatched on

21 Novenber 2001, rejecting the opposition agai nst

Eur opean patent No. 0 667 539. The notice of appeal was
received on 12 January 2002 and the prescribed fee was
paid on the sane day. On 21 March 2002 a statenent of
grounds of appeal was fil ed.

The opposition was based on the ground of Article 100(a)
EPC and substantiated on the ground of |ack of

inventive step (Articles 52(1) and 56 EPC). As regards
the prior art, the follow ng docunents were cited:

O1: US- A-3 849 655;

@2: F.R Mrkwell et al: "Active Sanple
Anti coi nci dence Guarded Ge(Li) Spectroneter for
Envi ronnment al Radi onucl i de Anal ysis" in
TRANSACTI ONS OF THE AMERI CAN NUCLEAR SOCI ETY,
vol . 15, no. 2, Novenber 1972, page 639; and

: R L. Auble et al : "Coincidence-Anticoincidence
Gamma- Ray Spectroscopy with a Nal (Tl) Split
Annul us and a Ge(Li) Detector, in
NUCLEAR | NSTRUMENTS AND METHODS; vol. 51, 1967,
pages 61-71.

Oral proceedings were held at the parties' request on
12 Novenber 2004.
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The appel |l ant requests that the contested decision be
set aside and the European patent revoked in its
entirety.

The respondent (patent proprietor) requests that the
appeal be dism ssed and the patent naintained on the
basis of the follow ng docunents :

cl ai ns: 1 to 8 filed on 12 Qct ober 2004,
descri ption: pages 1, 2, 4 and 5 of the patent as
gr ant ed,

page 3 as filed on 12 QOct ober 2004,

dr awi ngs: Figures 1 to 3 of the patent as granted.

| ndependent claim1 on file reads as foll ows:

"1l. A ganma-ray spectronetric arrangenent for
measuri ng sel ectively gamma-rays of radionuclides in a
primary cool ant, said radionuclides further containing
b*- decayi ng radi onuclides each emitting a pair of

anni hilation gamma-rays in dianmetrically opposite
directions, conprising a primary detector (1) for
detecting photons of the gamma-rays and photons of the
one anni hilation gamma-rays in the one direction, a
secondary detector (2) for detecting at |east photons
of the other annihilation gamma-rays in the opposite
direction, a shield detector (3) for detecting Conpton-
scattered photons of the ganma-rays escaped fromthe
primary detector to the shield detector, and an
anticoi ncidence circuit (11) connecting the primary,
secondary, and shield detectors (1,2,3), the primary
detector (1) and the secondary detector (2) being
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| ocated i n opposed manner relative to the axis of a
pi pe (P) through which the primary cool ant flows, the
shield detector (3) surrounding the primry detector
(1) except for its portion facing the pipe (P) on which
t he ganma-rays and the anni hil ati on gamma-rays are

i nci dent."

| ndependent claim5 on file reads as foll ows:

"5. A nethod for neasuring selectively ganma-rays of
radi onuclides in a primary cool ant, which further
cont ai n b*-decayi ng radionuclides each emitting a pair
of annihilation gamma-rays in diametrically opposite
directions, by the use of a gamma-ray spectronetric
system whi ch includes a primary detector (1), a
secondary detector (2), a shield detector (3) and an
anticoi ncidence circuit (11) connecting the primary,
secondary, and shield detectors (1,2,3), the primary
detector (1) and the secondary detector (2) being
| ocated in opposed nmanner relative to the axis of a
pi pe (P) through which said primary cool ant flows, the
shield detector (3) surrounding the primry detector
(1) except for its portion facing the pipe (P) on which
t he ganma-rays and the anni hil ati on gamma-rays are
i nci dent, which nethod conpri ses:

detecting the photons of the gamma-rays and the
photons of the one annihil ation gamma-rays on the
primary detector as pul ses while detecting the photons
of the other annihilation gamma-rays on the secondary
detector as pul ses;

counting the pul ses of the secondary detector in
anti coincidence with the pulses of the primary detector
thereby to reject the recording of the pul ses of the
anni hil ati on gamma-rays fromthe primary detector, thus



VII.

2984.D

- 4 - T 0061/ 02

m nim zing the count of annihilation gamua-rays on the
primary detector;

si mul t aneously detecting the Conpton-scattered
photons of the gamma-rays on the shield detector as
pul ses; and

counting the pulses of the shield detector in
anti coincidence with the pulses of the primary detector
thereby to reject the recording of the Conpton-
scattered gamma-rays fromthe primary detector, whereby
t he count of Conpton-scattered gamra-rays on the
primary detector are also dimnished; and

subsequent|ly determ ni ng count nunbers of the
gamma-rays. "

Clainms 2 to 4 and 6 to 8 are dependent cl ai ns.

The appel l ant essentially relied on the foll ow ng

subni ssi ons:

The subject-matter of the independent clains on file

| acked inventive step in view of a conbination of the
t eachi ngs of docunents OL and either Q2 or 3. In the
technical field at issue the skilled person was an
expert in safety related diagnosis and anal ysis of

nucl ear facilities. For such a skilled person it was a
standard task to nonitor the operation of the nucl ear
facility by routinely checking for the presence of

radi onucl i des and, for this purpose, to record ganma-
spectra of radionuclides by maki ng use of coincidence
as well as anticoinci dence detection techniques.
Docunent Ol did not only teach to use a ganma-ray
nmeasuring spectronetric arrangenment conprising primary
and secondary detectors, being oppositely arranged and
connected to a coincidence circuit for selectively
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detecting the presence of certain b*-decayi ng nuclides
which were particularly suitable indicators of |eakages
in the coolant system such as N, but also pointed to
non- b*- decayi ng radi onuclides as a further source of
gama- phot ons being fission products and rel eased into
the primary cool ant upon failure of a fuel elenent
cladding within the reactor core. Starting fromOL it
was obvious to the skilled person, being faced with the
task of nonitoring non-b*-decayi ng radi onuclides, to
eval uate the counts of the pair of oppositely arranged

detectors of the known arrangenent in anticoincidence

so as to suppress the counts fromthe b'-decaying
nucl i des. Moreover, the skilled person was aware from
each of docunents 2 and O3 about the possibility to
additionally suppress the Conpton background by neans
of a shield detector surrounding a primary detector and
an anticoincidence circuit connecting the two

detectors.

The respondent's argunents may be summarised as foll ows:

There was no suggestion in the prior art on file which
woul d have rendered obvi ous the particul ar conbi nation
of features according to the present invention. The
appel l ant's subm ssion was based on unproven

al l egations and an anal ysis made with the benefit of

hi ndsi ght. Docunment Ol taught in fact away fromthe
invention in that it was concerned with a specific
problem nanely the surveillance of the integrity of
the cooling systemof a nuclear reactor, and taught a
particul ar solution consisting of detecting in the gas
of the reactor containnment trace anounts of specific
b*- decayi ng nuclides, nanely N° or F® by neans of a
coi nci dence detection, which differed fromthe probl em
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and solution of the present patent. In addition to
being suitable only for measuring a specific non-
fission type of radionuclide at a different |ocation,

t he known arrangenent did also not contain a shield
detector for suppressing Conpton-scattered ganma-
photons. Starting fromthe teaching of OL, the

obj ective technical problemto be solved by the

subj ect-matter of the invention was to nonitor the
reactor coolant for the presence of radioactive fission
materials in the reactor coolant originating from

nucl ear fuel elenents in the core of the reactor whose
cl addi ng had ruptured. The prior art on file did not
provi de any evidence that surveillance of the reactor
core for rupture of fuel claddings was a standard
probl em Corresponding remarks in the patent
specification could not be construed as reflecting the
skilled person's know edge at the priority date.

Mor eover, the solution according to the present
invention required information about several inportant
items which was not available in the cited prior art.
These itens particularly concerned know edge about the
nature of the fission materials in the core of a
react or whose cl addi ng had ruptured; as to whether the
detection of such fission nmaterials would present any
problens in respect of other sources of radiation in
the reactor cool ant; about the energy and intensity of
radi ati on used for detecting the fission materials in
guestion; as to whether the radiation to be detected
was masked by the radioactive decay of N or F* form ng
t he detection scheme of docunent Ol; and as to whether
ot her sources of interference due to other radiation
effects were present.
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Docunents O2 and O3 concerned ganma-ray spectroneters
for perform ng coincidence or anticoincidence
experinments. They were not concerned w th measuring
sel ectively ganma-rays of radionuclides in the primry
cool ant of a reactor and, in particular, did not
provi de any indication that Conpton scattering could
have an influence on the detection of the fission

radi onucl i des.

In its decision, the opposition division considered the
skilled person to have all usual tools at his disposal

f or ganma- photon spectrum anal ysis and that it would
have been obvious for the skilled person to enpl oy
anticoincidence circuitry in a systemin which the
gama-rays of b*-decaying nuclides were to be screened
out of the counting system

However, starting fromOL, it would not have been

obvi ous to pose a problem of anal ysing the neasurenent
spectrum for non-positron-emtting radionuclides. Using
a general desire for spectrum analysis as an
alternative starting point for a problemsol ution-

anal ysis, the division held that no evidence had been
submtted to indicate that spectra were produced for a
primary cool ant and, furthernore, that no indication
was given in the prior art citations that non-b'-
decayi ng radi onuclides could be of interest. Therefore,
t he opposition division concluded that the skilled
person received no suggestion fromthe prior art that

| eakage coul d be detectable by anal ysing for other

radi onucl i des nor as to how a gamma-ray detection
device had to be arranged so as to exclude the
positron-em tting radi onuclides fromthe spectral

count.
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Reasons for the Deci sion

2.2

2984.D

The appeal conplies with the requirements of Articles
106 to 108 and Rule 64 EPC and is, therefore,
adm ssi bl e.

Amrendnent s

The amendnents concern independent claim5, which is a
conbi nation of clainms 5 and 6 of the patent as granted,
and concern a correspondi ng adaptation of the

description to the subject-matter of the amended cl aim

Dependent clainms 6 to 8 correspond to clains 7 to 9,
respectively, of the patent as granted.

The amendnents do not introduce subject-matter which
extends beyond the content of the application docunents.
Moreover, the amendnent to claim5 limts the scope of
protection with respect to that of claim5 as granted.

Therefore, the amendnents conply with the requirenents
of Articles 123(2) and 123(3) EPC

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

It is not in dispute that docunent OL can be regarded
as representing the closest prior art.

The docunent discloses a gamma-ray spectronetric
arrangenment and net hod for surveillance of a nucl ear

power plant by nmeasuring sel ectively gamma-rays
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originating from b’-decayi ng radi onuclides (see in
particular Figures 1 to 3). The arrangenent conprises
at least one primary detector for detecting photons of
t he one anni hilation gamma-rays in the one direction,
at | east one secondary detector for detecting photons
of the other annihilation gamma-rays in the opposite

direction, and a coincidence circuit in connection with

the primary and secondary detectors.

The teaching of OL is predom nantly concerned with the
early and sensitive detection of |eakages of

radi oactive material fromthe primary coolant into

ei ther the containnment atnosphere, the secondary heat
exchange fluid, the auxiliary buildings or into the
external atnosphere (columm 1, lines 7 to 13 and 36 to
51; colum 2, lines 57 to 60; colum 5, lines 18 to 28)
and based on the recognition that in particular the

b*- decayi ng nuclides N and F'® are suitable indicators
for the occurrence of such | eakages (columm 3, lines 1
to 7; colum 4, lines 15 to 38; colum 6, lines 40 to
51). A sanple of the containnment air may be taken from
a general position within the reactor containnent

buil ding or from any nunber of |ocal positions around
the primary and secondary cool ant systens where | eakage
is suspected or where | eakage is likely to occur and
may be delivered to a detection site by a sanple
delivery tube or pipe (colum 5, lines 29 to 37) so
that specific leak |ocation is possible with the

coi nci dence detector system (colum 6, lines 55 to 59).
The passage of sanpled air or fluid through the sanple
tube or duct is nonitored with the primary detector and
t he secondary detector being |ocated in opposed manner
relative to the axis of the tube (colum 6, lines 60 to
62; Figure 3).
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The docunent nentions various sources of radionuclides
in the primary cool ant, including in particular

radi onucl i des being fission products which are rel eased
into the coolant fromfuel elenments with ruptured fuel
claddings (colum 1, lines 23 to 26) and radi onuclides
(such as the b*-decaying nuclides N2 and F'®) forned by
exposure of the coolant to neutron and proton flux in
the reactor core (colum 1, lines 18 to 20; colum 2,
lines 60 to 67; colum 4, lines 5to 14). In this
context, it is expressly nentioned that the proposed
coi nci dence detection of ganmma-ray photons does not
"see" and count any fission radionuclides originating
fromruptured fuel elenment claddings (colum 3, lines 4
to 7; colum 4, lines 32 to 38).

In distinction to the arrangenent known from Ol, the
arrangenment according to claim1l1l of the patent in suit
is designed to detect selectively gamma-rays of

radi onucl i des whi ch are non-b*-decayi ng radi onucli des,

due to the provision of an anticoincidence circuit

connecting the primary and secondary detectors.

In this context, claim1l specifies that these
radi onucl i des are detected within the primary cool ant.

However, as is apparent from dependent claim4 and the
description in colum 7, lines 11 to 16, according to
which the “primary cool ant may be one of steamof a
secondary system and drain water of a primary cool ant”,
t he patent does not use the term“primary coolant” in
its strict conventional sense of meaning the primry
cooling systemof the core of a nuclear reactor.

Rat her the termhas to be construed as referring to the

cooling systemin general of a nuclear reactor, within
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whi ch the radionuclides to be detected nmay exist.

Thus, the wording of claiml nerely requires that the
claimed arrangenent is suitable for detecting

radi onuclides within a pipe, tube or duct, such as that
of a primary or secondary coolant circuit. This

requi renent, however, is net by the arrangenent known
from docunent OL (see for instance colum 6, lines 60
to 62) and hence cannot be regarded as a distinguishing
feature for the clainmed subject-matter

I n consequence, the subject-matter of claim21 under
consideration differs fromthe gamua-ray spectroscopic
arrangenment according to docunent Ol in that the
primary and secondary detectors are connected by an
anticoincidence circuit so as to suppress the counts of
gamma-rays originating from b’-decayi ng radi onucl i des
and hence to detect the presence of non-b'-decaying
radi onuclides, and in that it further conprises a
shield detector also connected in anticoincidence with
the primary detector so as to elimnate counts due to
Conpt on-scattered ganma- phot ons.

Based on these differences, the objective problem
underlying claim1l of the patent in suit may be seen in
the task of providing a gamma-spectroscopi ¢ arrangenent
capabl e of nonitoring the cool ant system of a nucl ear
reactor for the presence of non-b*-decaying

radi onucl i des occurring in small concentrations, so as
to detect, for instance, radioactive fission materials
in the reactor cool ant originating from nucl ear fuel
elements in the core of the reactor whose cl addi ng has
rupt ur ed.
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In this respect, it is known from docunent Ol that non-
b*- decayi ng radi oactive fission materials would be
present in the primary (and, possibly, the secondary)
cooling systemof a reactor, where they would
constitute a source of ganma-rays when cl addi ngs of
fuel elenents become ruptured. Thus, notw thstandi ng
the fact that the teaching of Ol is as such concerned
with the task of nonitoring the integrity of the

cool ing system and suppressing for this purpose the
ganma-ray counts of non-b*-decayi ng radi onuclides, the
docunent neverthel ess provides viable information
concerning the occurrence of ruptured fuel claddings
and the ensuing rel ease of non-b'-decayi ng radi onuclides
i ndi cative of such ruptures into the primary cool ant.

Mor eover, given the fact that a close nonitoring in
particul ar of the physical and chem cal conditions of
the reactor core is an indispensable prerequisite for
operating a nuclear reactor, the Board considers
surveillance of the integrity of fuel elenents a
standard task for a skilled person entrusted with

devi sing systens and nmet hods for nonitoring the proper
operation of nuclear power plants, as is confirned in
colum 1, lines 18 to 23 of the specification of the
patent in suit. In the Board s view, nonitoring of the
integrity of fuel elenents and nonitoring of the
integrity of the cooling systemconstitute

conpl enentary aspects of the necessity of supervising
t he safe operation of a nuclear power plant.

For these reasons, the Board is convinced that,
contrary to the finding of the opposition division, the
recognition of the aforenmentioned objective problem
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does not require the benefit of hindsight or the

exerci se of any inventive skills.

The Board agrees however with the opposition division
that the skilled person, when faced with the task of
nmonitoring the cool ant systemfor the presence of

radi oactive fission materials, would have all usual

tools at his disposal.

In particular, it is considered common gener al

knowl edge of the skilled person that the spectrum
obtained fromthe counts of a gamma-ray detector in the
vicinity of the primary cool ant of a nucl ear reactor
woul d be conposed of signals at characteristic energies
from b decayi ng radi onuclides as well as non-b'-decaying
radi onucl i des, on which a background of Conpton-
scattered ganma- phot ons woul d be superposed. Hence,
when | ooki ng specifically for the presence of non-b'-
decayi ng fission radionuclides, the skilled person
woul d be aware that the counts arising frompairs of
anni hi | ati on gamma-rays woul d constitute an undesirable
source of noise in the neasured ganma spectrum

The detectors in the spectronetric arrangenent of Ol

i nevitably count the gamma-rays of all types of sources
(see colum 1, lines 13 to 30). The reason why the
teaching of Ol is interested in selecting specifically
the counts fromthe anni hilation gamua-rays and thus

di scards the counts from other radionuclides lies in
the fact that the b'-decaying radionuclides are found to
be indicative of the integrity of the cool ant system
However, when faced with the task of searching the

cool ant system for radionuclides indicative of a
rupture of fuel claddings, and knowi ng from OL about
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the fact that coincidence of the annihilation gamra-
ray-pairs from b*-decayi ng radionuclides is used for
efficiently discrimnating the correspondi ng signal
counts agai nst the counts fromthe non-b*-decaying

radi onuclides, it would be i medi ately evident for the
skill ed person that an evaluation of the signal counts
recei ved by the oppositely arranged prinmary and
secondary detectors by neans of the conplenentary too
of an anticoincidence circuit wuld effectively

suppress the signal fromthe forner type of
radi onucl i des and | eave as signal counts only the
counts fromthe latter type.

As regards the undesired signal background from
Conpt on-scattered ganma-rays, the skilled person would
have known from each of docunments O2 and O3 t hat
Conmpt on background is effectively reduced when a
primary detector and a surroundi ng shield detector are

connected in anticoinci dence.

The respondent has further stressed the point that the
prior art did not provide any information as to the
nature of the fission products and the circunstances of
their detection via gamma-ray spectroscopy so that the
skilled person had no indication as to which |ocation
and intensity in the energy spectrumthe gamra-ray
signals were to be expected and which sources of noise
woul d possi bly mask the signal.

In the Board's view, no distinction exists in this
respect between the prior art and the subject-matter of
claim1 under consideration. First of all it is noted
that the cl ai med spectroscopi c arrangenent is not
l[imted to the detection of specific radionuclides as
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long as their gamma-rays are not pairs of annihilation
phot ons. Nor woul d the spectroscopi c arrangenent known
fromOL mss the ganma-ray counts from any type of

radi onuclide. Secondly, it is not conceivable that the
skilled person in the technical field at issue would be
unaware of the nature and type of fission products
generated in the fuel elenents and the associ ated type
of radioactivity. Hence being faced with the task to
detect fission radionuclides by neans of their
characteristic gamma radi ation, the skilled person
woul d have all the necessary spectroscopic information
at his disposal

For the above reasons, the Board cones to the
conclusion that the teaching of docunent Ol together
with that of either Q2 or B in conbination with common
general know edge would |l ead the skilled person to a
gamma-ray spectronetric arrangenent falling within the
terms of claim 1 under consideration. of the patent as
gr ant ed.

Therefore, the subject-matter of claim 1l does not
involve an inventive step as required by Articles 52(1)

and 56 EPC.

Accordingly, the respondent’'s request is not allowable.
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Or der

For these reasons it is decided that

1. The decision of the opposition division is set aside.
2. The patent is revoked.

The Regi strar The Chair man

A. Vottner G Davi es

2984.D



