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Summary of Facts and Submissions

IT.

ITI.

Iv.

European patent EP1956375 was revoked on the ground
that Article 100 (c) EPC was prejudicial to the
maintenance of the patent as granted or in amended form

according to an auxiliary request.

The patent proprietor lodged an appeal against the
decision. With the statement of grounds of appeal, a
set of claims as a first auxiliary request was
submitted. With a further submission, the appellant
filed further claim sets as second and third auxiliary

requests.

The Board gave a preliminary opinion on the case in a
communication accompanying a summons to oral

proceedings.

The patent proprietor (appellant) requests that the
decision under appeal be set aside and the opposition
be rejected (main request), or the patent be maintained

on the basis of one of three auxiliary requests.

The opponent (respondent) requests that the appeal be

dismissed.

Claim 1 of the patent as granted reads as follows
[feature labels added by the Board]:

[a] A method of determining at least the phase (Ogrotor)
[b] of a wind turbine rotor (4) rotating with a
rotation speed (Wgrotor) relative to the earth as a

global reference frame, comprising the steps of:
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- [c] measuring a first effective centrifugal force
(Fy) acting in a first pre-determined direction, which
is defined in a co-ordinate system rotating
synchronously with the rotor (4), on at least one

reference object (11) located in or at the rotor (4),

- [d] measuring a second effective centrifugal force
(F&) acting in a second pre-determined direction, which
is defined in a co-ordinate system rotating
synchronously with the rotor (4) and which is not
parallel to the first pre-determined direction, on at
least one reference object (11) located in or at the

rotor (4),

- [e] determining the direction the gravitational force
is acting in with respect to the rotating coordinate
system on the basis of variations in the measured first
and second effective forces (Fy , Fy) acting in the
first and second directions due to gravitational force
(Eb), and

- [f] establishing the phase (Orotor) Of the rotor
relative to the global reference frame on the basis of
variations in the measured first and second effective
forces (Fx , Fy) acting in the first and second
directions due to gravitational force (Fy4) and the

direction the gravitational force is acting 1in.

Claim 1 of the first auxiliary request differs from
claim 1 as granted in that the feature [f] 1s replaced

by the following feature:

- establishing the phase (Orotor) Of the rotor relative
to the global reference frame on the basis of

variations in the measured first and second effective
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forces (Fx , Fy) acing [sic] in the first and second
directions due to gravitational force (Fé) and the
direction the gravitational force is acting in, where
the variations in the measured first and second
effective forces (Fyx , Fy) acing in the first and
second directions due to gravitational force (Fy) are
used for determining the direction the gravitational
force is acting in with respect to the rotating

coordinate system.

The claims of the second and the third auxiliary
request are identical to the method claims 1 to 6 of
the main request and the first auxiliary request,
respectively, the device claims 7 to 11 being

cancelled.

Reasons for the Decision

Background and claim construction

1. The patent relates to detecting the circular position
of a rotating turbine rotor of a wind turbine mounted
on a tower. In the wording of the patent, the
instantaneous angular position of the rotor relative to

ground is designated as a phase.

2. The introductory part of the patent specification (cf.
paragraph 5) states that the angular velocity and the
phase of the rotor are conventionally measured by an
inductive sensor at the low-speed or high-speed shaft
of the rotor and an absolute encoder mounted at the
slip ring of the rotor. It is further said that these
measurements are erroneous when the top of the tower is
moving relative to ground, that the angular velocity

sensor does not provide any information on the phase
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when mounted at a high-speed shaft of the rotor, and
that the accuracy of measured phase may suffer from

including torsion oscillations.

The patent aims at improving the measurement of the

rotor phase against ground.

The solution suggested by the patent is defined as a
method. A reference object is provided at the rotor.
The reference object measures two forces acting on it
along two radial directions of the rotor which are not
parallel to each other. In operation, when the rotor is
rotating in the presence of a constant gravitational
field, the forces measured by the reference object are
effective centrifugal forces, as indicated by features
[c] and [d] in claim 1. Each measured force is the
result of a superposition of the "true" centrifugal
force acting on the reference object due to the
rotation of the rotor and the gravitational force. The
"true" centrifugal force always points away in a
direction from the rotation axis to the reference
object; for an observer on the ground, the "true"
centrifugal force continuously changes its direction
when the rotator is rotating; the gravitational force
always points from the reference object towards ground.
The effective centrifugal force therefore varies in

magnitude over time.

For determining the phase, the claimed method defines a
2-step-process. In a first step (feature [e]), the
direction of the gravitational force of the rotor is
determined in a coordinate system which is
synchronously rotating with the rotor. This coordinate
system is referred to, in claim 1, as the rotating
coordinate system. The method only defines that the

direction of the gravitational force is obtained "on
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the basis of variations of the measured first and
second effective forces". The method does not define in

further detail how the gravitational force is obtained.

In a second step (feature [f]), the phase of the rotor
relative to the global reference frame is established.
The global reference frame is the coordinate system,
which is constant relative to earth. The phase is
obtained "on the basis of variations in the measured
effective forces and the direction of the gravitational
force". The method does not define in further detail

how the phase is established.

The main request - Article 100 (c) EPC

3. For assessing compliance with Article 100 (c) EPC, the
disclosure of the earlier application as filed is
considered from the perspective of a person skilled in
the art of measuring rotation parameters of wind
turbines. References to the application relate to
EP 1 835 293 Al, the A-publication of the earlier

application.

4. Paragraph 13, starting from column 4, line 11, is the
most relevant passage relating to measuring the phase.

It reads as follows:

With measuring the effective centrifugal force in a
second non-parallel direction it is possible also to
determine the vector of the gravitational force with
respect to the rotating coordinate system, i.e.
direction the gravitational force is directing in with
reference to the rotating coordinate system. From the
direction the gravitational force is acting in with

respect to the rotating coordinate system, the phase of
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the rotation can be determined. Please note that
although the vector components of the gravitational
force are determined in the rotating coordinate system
the frame of reference is still a global frame of
reference as the basis of establishing the phase 1is the
vector of the gravitational force which always points
towards the earth. Please note that determining of the
phase is easiest when the two non-parallel directions
in which the effective centrifugal forces are measured

are perpendicular to each other.
The relationships between the forces acting on the

reference object are explained in paragraphs 27 to 30

in conjunction with figure 2, which is shown below.

FIG 2

In the figure, the effective centrifugal forces are
indicated as arrows Fx and F'y (i.e. the shorter of the
two vectors so labeled; for easier understanding, it
will be referred to as Fy in the following). The
skilled person would understand that Fx (or Fy) 1is the
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vector sum of the "real" centrifugal force F'x (or F'y)
acting on the dual-axis accelerometer 10 and the
component of the gravitational force Fg along the
direction of F'x (or F'y). The skilled person, taking
into account basic physical laws of elementary dynamics
of a circular motion, would understand that the
magnitude and the direction of the "real" centrifugal
force vector are constant, and that the gravitational
force vector is rotating when the motion is observed
from a reference system rotating with the rotor.
Further, using general knowledge in the field of
ordinary vector geometry, the skilled person would
understand that the direction of the gravitational
force when observed in the rotating reference system is
equivalent to the angle between Fx (or Fy) and the
instantaneous direction of the gravitational force
observed in the rotating reference system. In the same
way, the skilled person would understand that the
"real" centrifugal force vector is rotating, and the
magnitude and the direction of the gravitational force
vector are constant when the motion is observed from
the global reference system. The skilled person would
appreciate that the relationship between the directions
of the "real" centrifugal force and the gravitational
force is unaffected by whether it is observed in the
rotating reference system or in the global reference
system. The skilled person would further appreciate
that the magnitude of the effective centrifugal force
Fx (or Fy) as measured by the dual axis accelerometer
10 oscillates synchronously with the rotation of the
rotor and, therefore, corresponds to the angular
velocity of the rotor. The magnitude varies between a
maximum, at which the "real" centrifugal force and the
gravitational force point in the same direction, and a
minimum, at which the "real" centrifugal force and the

gravitational force point in opposite directions
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according to a sinusoidal function defined by the angle
between the direction of the gravitational force and
the instantaneous direction of the centrifugal force Fx
(or Fy). Consequently, the skilled person would
appreciate, from the passages cited above, that in the
method as disclosed, with the determination of the
direction of the gravitational force relative to the
rotating reference frame, the angle between the "real"
centrifugal force Fx (or Fy) vector and the
gravitational force vector is simultaneously and
completely determined in the rotating reference frame

and in the global reference frame.

The skilled person would therefore infer, from the
application documents as filed, that the phase of the
rotor relative to the Earth in the global reference
system is completely determined, once the direction of
the gravitational force in the rotating reference

system is determined.

Claim 1 defines a second step (feature [f], see above),
by which the phase is established on the basis of
variations in the measured effective forces and the
direction of the gravitational force. This step is
separate from the step by which the direction of the
gravitational force relative to the rotating coordinate

system is determined (feature [e], see above).

It is not directly and unambiguously derivable from the
earlier application that the phase is established by
considering both the variations of effective forces due
to gravitational force and the direction of the
gravitational force. The above-cited passages in
paragraph 13 do not provide a direct and unambiguous

basis for establishing the phase in this way. Hence,
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the subject-matter of claim 1 extends beyond the

content of the earlier application.

The appellant argues only that the direction of the
gravitational force relative to the rotating reference
system obtained in feature [e] was as a vector defined
by Cartesian components parallel and orthogonal to the
direction Fx. These coordinates did not represent the
phase of the rotor. Obtaining the phase would require
an additional step of converting the coordinates of the
vector into a form in which the phase was explicit.
Such conversion required, again, a consideration of the
magnitudes of the measured effective centrifugal

forces, together with the gravitational force.

This argument is not persuasive. The determination of
the phase of a vector which is presented in Cartesian
coordinates requires only a transformation of its
coordinates into a polar representation, in which the
phase is explicit. This transformation is generally
known and completely defined, in itself, as a
mathematical transformation which requires no other
inputs than the Cartesian coordinates. Additionally
considering the variations of the measured forces for
obtaining the phase is not required, and the
application does not disclose a combined consideration
of the variations of measured forces and the direction
of the gravitational force, or any effect which results

from a combined consideration.

For these reasons, the Opposition Division was correct
in finding that the ground for opposition pursuant to
Article 100 (c) EPC prejudices the maintenance of the

patent as granted.
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The first auxiliary request

13.

14.

Claim 1 of the first auxiliary request is different
from claim 1 as granted only in that the step of
establishing the phase is described before the step of
determining the direction of the gravitational force.
This is a difference in wording only, but not in
substance. Hence, there is no reason to arrive at a
different conclusion as regards compliance with
Article 100 (c) EPC. The first auxiliary request does
not comply with Article 100 (c) EPC for the same

reasons as the main request.

The appellant did not separately argue on the first

auxiliary request.

The second and third auxiliary requests

15.

Order

Claims 1 of the second and third auxiliary requests are
identical to the versions of claim 1 in the main and
first auxiliary requests, respectively. Therefore, the

above reasons apply equally.

For these reasons it is decided that:

The appeal is dismissed.
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