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Summary of Facts and Submissions

IT.

ITT.

The appellant (applicant) lodged an appeal against the
decision of the examining division refusing European
patent application No. 03786809.8 based on the
International application No. PCT/US2003/036848
(published with the International publication No. WO
2004/046660) .

In its decision the examining division referred to

document

D1: WO-A-0246705

and held with regard to the set of claims of the main
request then on file that the claimed invention was not
novel and with regard to the sets of claims of the
three auxiliary requests then on file that the claimed
invention was not novel or did not involve an inventive

step.

With the statement setting out the grounds of appeal
the appellant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of one of the claim requests on which the contested

decision was based.

In reply to a communication of the Board and a
telephone consultation with the rapporteur of the
Board, with the letter dated 29 May 2013 the appellant
filed an amended set of claims 1 to 18 replacing the
set of claims of the main request and an amended page 4
of the description, and with the letter dated

18 June 2013 the appellant filed amended pages 1, 6, 7,
9, 10, 15, 20, 21, 23 to 25, 27 and 29 of the

description.
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Independent claims 1 and 13 amended according to the

present main request of the appellant read as follows:

"l. An apparatus for measuring a parameter of a process
flow flowing within a pipe, wherein the process flow is
a mixture including, in addition to the mixture
components, an entrained gas component, the apparatus
comprising:

a first meter portion (3) for providing a meter
measurement signal (7) indicative of a measurement
parameter of the flow of the mixture including the
entrained gas component propagating through the pipe;

a second meter portion (2) including a sensor for
providing a sound measurement signal (5) indicative of
the speed of sound propagating within the pipe, the
sound measurement signal and at least one of a
temperature and a pressure representative of the
mixture being indicative of the entrained gas component
of the mixture; and

a processor (24) responsive to the meter
measurement signal (7), to the sound measurement signal
(5) and to said at least one of a temperature and a
pressure for providing a compensated meter measurement
signal (11) indicative of the measurement parameter of
the mixture corrected for the entrained gas component
of the mixture in the flow propagating through the
pipe, wherein the compensated meter measurement signal
is indicative of the measurement parameter of the

mixture excluding the entrained gas component."

"13. A method for measuring a parameter of a process
flow flowing within a pipe, wherein the process flow is
a mixture including, in addition to the mixture
components, an entrained gas component, the method

comprising:
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receiving a meter measurement signal (7) indicative
of a measurement parameter of the flow of the mixture
including the entrained gas component propagating
through the pipe;

receiving a sound measurement signal (5) indicative
of the speed of sound propagating within the pipe, the
sound measurement signal and at least one of a
temperature and a pressure representative of the
mixture being indicative of the entrained gas component
of the mixture; and

determining on the basis of the meter measurement
signal, the sound measurement signal and said at least
one of a temperature and a pressure a compensated meter
measurement signal (11) indicative of the measurement
parameter of the mixture corrected for the entrained
gas component of the mixture in the flow propagating
through the pipe, wherein the compensated meter
measurement signal is indicative of the measurement
parameter of the mixture excluding the entrained gas

component."

The main request also includes dependent claims 2 to 12
and dependent claims 14 to 18 referring back to

independent claims 1 and 13, respectively.

Reasons for the Decision

1.

The appeal is admissible.
Amendments
The Board is satisfied that the application documents

amended according to the main request of the appellant

comply with the formal requirements of the EPC, and in
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particular with the requirements of Article 123(2) EPC.
More particularly, current claim 1 is based on claim 1
and dependent claim 2 [bis] as published together with
the following passages of the description as published:
page 1, lines 22 to 31, page 6, lines 5 to 12, page 6,
line 26 to page 7, line 17, page 8, lines 15 to 20, and
page 14, lines 20 to 23; independent claim 13 is based
on page 2 as published, line 6 et seq., and the
features of the claimed method correspond essentially
to the features of present claim 1; and dependent
claims 2 to 12 and 14 to 18 are based on claims 2 to 12

and on claims 4, 6, 8, 11 and 12, respectively.

The description has been amended in order to comply
with the requirements of the EPC, and in particular
with those set forth in Article 84, second sentence and
Rules 27 (1) and 35(12) EPC 1973.

Novelty and inventive step

Claim 1 is directed to an apparatus for measuring a
parameter of a mixture flowing within a pipe, together
with an entrained gas propagating through the pipe. One
of the essential aspects of the claimed apparatus is
the provision of means for correcting the measurement
signal indicative of the parameter according to the
speed of sound within the pipe and the temperature and/
or pressure of the mixture so as to obtain a
compensated measurement signal indicative of the
parameter of the mixture excluding the entrained

gas.

In its decision the examining division held that the
subject-matter of claim 1 of the main request then on
file was anticipated by the disclosure of document D1

on page 1, second paragraph. According to this
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disclosure the sound speed of a mixture flowing in a
conduit is directly related to the phase fractions of
the components in the mixture, and for this reason
measuring the sound speed and the convection velocity
of the mixture provides sufficient information to
determine the flow rates of each of the components of
the mixture when the density and the sound speed of
each component are known. According to the document,
however, the applicability of this approach is confined
to binary mixtures, i.e. to mixtures comprising only
two components (page 1, line 8 et seqg.). The reason for
this is that only in the case of binary mixtures the
number of unknowns (i.e. the two phase fractions and
the two flow rates of the two mixture components)
equals the number of available equations (page 1, lines
14 to 20). In the case of mixtures having three or more
components (for instance o0il, gas and water, see page
1, lines 5 to 8), the number of available equations is
insufficient (page 1, lines 5 to 8 and last paragraph)
and the document proposes a different mathematical
approach for the determination of the flow rates of the
different components of the mixture (abstract and page

2, line 1 onwards).

Claim 1 underlying the decision under appeal related to
"a mixture including an entrained gas component". This
feature has been replaced in claim 1 amended according
to the present main request by the feature "a mixture
including, in addition to the mixture components, an
entrained gas component". The amended claimed subject-
matter therefore makes clear that the mixture
comprises, 1n addition to the entrained gas, two or
more mixture components, and thus excludes the
disclosure of document D1 mentioned above and involving
only binary mixtures. In addition, while the mentioned

approach is applied in document D1 to the determination
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of the flow rates of each of the two components of a
binary mixture and is insufficient to enable the
determination of the flow rates of the components of a
mixture having three or more components, in claim 1 the
approach is applied in order to provide a compensated
measurement signal indicative of the parameter of a
mixture comprising, in addition to the entrained gas,
two or more components by correcting the measurement
signal for the presence in the mixture of the entrained
gas, the compensated measurement signal being
indicative of the parameter of the mixture excluding

the entrained gas.

Claim 1 amended according to the present main request
of the appellant is therefore new over the disclosure

of document DI1.

The remaining documents on file are less pertinent than

document DI1.

As noted above, document D1 discloses the determination
of the flow rate of each of the components of a binary
mixture flowing in a conduit on the basis of the sound
speed of the mixture and proposes a different approach
for the determination of the flow rate of the
components of a mixture comprising three or more
mixture components. In the case of a mixture comprising
at least three mixture components, including a gas
component, the document acknowledges the adverse
effects of the presence of entrained gas (page 3, lines
13 and 14, and the paragraph bridging pages 7 and 8),
but there is no suggestion in the document towards
processing the measurement signal indicative of a
parameter of the mixture including, in addition to the
mixture components, the gas component on the basis of

the speed of sound propagating within the pipe so as to
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correct the measurement signal for the presence of the

entrained gas.

The remaining documents on file and considered during
the examination procedure are also insufficient to
question inventive step of the claimed subject-matter.
In particular:

- document US-B1-6354147 discloses the
determination of the phase content of a mixture having
more than two constituents, including a gas (abstract,
paragraph bridging columns 2 and 3, and first paragraph
in column 21),

- document US-A1-2002/0095263 discloses the
determination of the flow velocity of a fluid within a
pipe, the fluid containing a gas (abstract and
paragraph [0002]),

- document US-A1-2002/0129662 discloses the
determination of the average flow rate of a fluid flow
in a pipe, the fluid flow including a gas (abstract and
paragraphs [0003], [0004] and [0013] to [00161]),

- document US-A-5285675 discloses the determination
of the flow and composition of a mixture of fluids
(abstract), and

- document US-A-4080837 discloses the measurement
of flow rate and water content of oil-water streams
(abstract) .

In addition, the disclosure of these documents relies
on the value of the speed of sound in the mixture or
fluid, but none of the documents address - not even
suggest - the correction of a measurement value of a
parameter of a multi-component mixture flowing,
together with an entrained gas, within a pipe in order
to compensate for the presence of the entrained gas as

claimed.
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Independent claim 13 is directed to a method for
measuring a parameter of a process flow flowing within
a pipe and the steps of the claimed method are
essentially in one-to-one correspondence with the
functional and structural features of the different
means of the apparatus defined in claim 1. Accordingly,
the assessment of novelty and of inventive step of the
apparatus defined in claim 1 carried out in points 3.1
and 3.2 above 1is readily applicable to the method

defined in independent claim 13.

The Board concludes that the subject-matter of
independent claims 1 and 13 as well as that of
dependent claims 2 to 12 and 14 to 18 is new and
involves an inventive step over the available prior art
(Article 52 (1) EPC together with Articles 54 (1) and 56
EPC 1973).

The Board is also satisfied that the application
documents amended according to the main request and the
invention to which they relate meet the remaining
requirements of the EPC within the meaning of Article
97(1) EPC. The Board therefore concludes that the
decision under appeal is to be set aside and a patent
be granted on the basis of the application documents
amended according to the present main request of the

appellant.
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For these reasons it is decided that:

1. The decision under appeal is set aside.

The case is remitted to the department of first

instance with the order to grant a patent on the basis

of the following application documents:

The Registrar:

M. Kiehl

Decision electronically

claims: claims 1 to 18 filed with the letter

dated 29 May 2013,

description: pages 1, 6, 7, 9, 10, 15, 20, 21,
23 to 25, 27 and 29 filed with the letter dated
18 June 2013, page 4 filed with the letter dated

29 May 2013, and pages 2, 3, 5, 8, 11 to 14, 16

to 19, 22, 26 and 28 of the application as
published, and
drawings: sheets 1/18 to 18/18 of the

application as published.
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