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Summary of Facts and Subm ssi ons

3192.D

Eur opean patent application No. 90 201 862.1, filed
on 10 July 1990 was refused by a decision of the
Exam ning Division, dated 11 Novenber 1994.

In its decision, the Exam ning Division held that the
I ndependent Claim 1l concerning a nethod of
controlling torsional vibrations in a drillstring
while drilling a borehole did not involve an

I nventive step within the neaning of Article 56 EPC

in view of the follow ng docunents:

(D1) SPE paper nunbered SPE 18 049 and entitled
"Torque Feedback Used to Cure Slip-Stick
Motion", presented at the 63rd Annual
Techni cal Conference and Exhibition of the
SPE, Houston, Texas, USA, 2-5 October 1988,
pages 277 to 282, and

(D2) JP-A-63-144 781 (Patent Abstracts of Japan,
vol. 12, No. 403, (E-674) [3250], 26 OCctober
1988).

A Notice of Appeal was filed against this decision on
22 Decenber 1994 and t he appeal fee pai d
si mul taneously. The Statement of Grounds was filed on
13 March 1995.

In response to a conmuni cation issued by the Board the
Appellant filed a set of Clainms 1 to 10 and pages 2 and
2a adapted to said clains on 7 Novenber 1996.
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The i ndependent Clains 1 and 8 read as foll ows:

"1. A nmethod of controlling torsional vibrations in a
drillstring while drilling a borehole, the drillstring
being driven by an electrical notor whose output shaft
is coupled to the drillstring by rotating driving
el enments having a gear ratio G the nethod conprising
the steps of:

- determining the drillstring torque ?, at the

surface; and

- controlling the electrical notor in response to
variations ??, in the drillstring torque about a
mean value so as to danp torsional vibrations
transmtted up the drillstring;

characterised in that said step of determ ning the
drillstring torque conprises neasuring the angul ar
acceleration ? of the output shaft of the
el ectrical notor, neasuring the torque ?, of the
el ectrical notor, and calculating the drillstring
torque fromthe relationship ?,-?,=?, (?/ G, where
?, 1s the nonment of inertia of the notor and the

rotating driving elenments.”

"8. An apparatus for controlling torsional vibrations
in a drillstring (10) while drilling a borehole,
the drillstring (10) being driven by an electrical
notor (24) whose output shaft (22) is coupled to
the drillstring by rotating driving el enments (20,
26 or 28), having a gear ratio G said apparatus

conpri si ng:



- 3 - T 0286/ 95

- nmeans for determining the drillstring torque ?, at

t he surface; and

- nmeans (40, 80) for controlling the electrical
notor in response to variations ??, in the
drillstring torque about a nmean value so as to
danp torsional vibrations transmtted up the

drillstring;

characterised in that said neans for determ ning the
drillstring torque conprises neans (50, 56) for
measuring the angular acceleration ? of the output
shaft of the electrical notor, nmeans (46, 48, 62) for
measuring the torque ?, of the electrical motor, and
means for calculating the drillstring torque fromthe
relationship ?,-?2,?:(?/G, where ?, is the nonment of
inertia of the motor and the rotating driving

el enments. "

V. The Appel | ant requests grant of the patent on the basis

of the foll ow ng docunents:

Cl ai ns: Claimse 1 to 10 submtted on 7 Novenber
1996;

Description: Pages 2 and 2a submtted on 7 Novenber
1996 and pages 1, 3 -3rd paragraph to page

7 as originally filed;

Dr awi ngs: Figures 1 to 5 as originally filed.

Reasons for the Decision

3192.D R A
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The appeal is adm ssible.

Cl osest prior art

The Board consi ders docunment D1 as the cl osest state of
the art. This citation discloses a nmethod of
controlling torsional vibrations inadrillstring while
drilling a borehole, the drillstring being driven by an
electrical nmotor the output shaft of which is coupled
to the drillstring by rotating driving el enments having
a gear ratio G The nmethod conprises the steps of
determning the drillstring torque ?, at the surface and
controlling the electrical motor in response to
variations ??, in the drillstring torque about a nean
val ue so as to danp torsional vibrations transmtted up

the drillstring.

Claim 1 presently on file is correctly delimted with
respect to D1 and differs from the disclosure of this
docunent in that the drillstring torque i s not neasured
at the surface, as is the case with the nethod of D1,
but is calculated fromthe relationship ?,-?.,=?, (?/Q

as specified in the characterising portion of Claima1l.

Novel ty

The issue of novelty has not been raised in the
I npugned decision and the Board takes the view that
novelty can be acknow edged on the basis of the

di fference specified in point 2.2 above.

Probl em and Sol uti on
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The application in suit concerns a nmethod of
controlling torsional vibrations in a drillstring and

an apparatus for perform ng said nethod.

As stated above (point 2), such a nmethod is disclosed

in D1 considered to formthe closest state of the art.

According to the introduction of the application in
suit and in the light of the Appellant's subm ssions
the technical problem underlying the application in
suit may be seen in the difficulties involved in
measuring the drillstring torque at the surface for the
reasons specified at page 2, first paragraph of the

description as originally fil ed.

According to the application in suit this problemis
solved by controlling the drillstring torsiona
vi brations wthout the need of measuring the
drillstring torque at the surface by nmeans of the
feature specified in point 2.2 above.

I nventive step

It remains to be considered whether this feature is

obvi ous having regard to the prior art.

The basic idea behind the nmethod of controlling
torsional vibrations in a drillstring according to the
present invention appears to be the same as nentioned
in the torque feedback concept of document D1, nanely
to control the driving electrical notor in response to
variations.??, in the drillstring torque about a nean

val ue so as to danp torsional vibrations transmtted up
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the drillstring.

A closer study of docunment Dl reveals that the nethod
of Dl relating to curing or preventing "slip-stick
notion" not only teaches neasuring the drillstring
torque at t he surface but al so i ndi cat es
(cf. especially page 278, right colum) the relevancy
of certain parameters influencing the "slip-stick
effect”, e.g. paraneters of the nechanical inertia of
the rotating driving elenments including the rotary

tabl e, gearworks and the driving electrical notor.

Being in possession of the aforenentioned paraneters
(see point 5.3) relating to the inertia of the driving
elenments the skilled person could have sinply derived
fromthe basic | aws of mechanics the equival ent nonment
of inertia ?, of a rotating body across a transm ssi on
and, as already stated at page 4 of the description as
originally filed, the further relationship?,-?.7?, (?/Q
is sinply Newton's second |aw applied to the driving

elements of a drilling rig.

In view of the above, the Board nust ask itself the
question why the authors of document D1 (dated 1988),
who nust have been aware of the difficulties associated
with direct neasurenents taken with torqueneters of the
type disclosed in US-A-4 471 663, e.g. as discussed in
t he openi ng pages of the contested application, and who
must al so already clearly have been aware of the basic
| aws of mechanics, and of the relevant paranmeters to
which these laws were to be applied (see page 278 of
D1) if one wished to calculate the drillstring torque

rather than neasure it directly, chose instead to
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accept all the di sadvantages of measuring it directly.
Under these circunstances the Board doubts whether
sonet hi ng whi ch appears at first face to be obvi ous can
in fact have been so. The authors of Dl would surely
have chosen the nethod of calculating, with all its
att endant advant ages, i n preference to direct
measurenment if this had been obvious to them But they
did not. If it was not obvious to them can it be said
that it would have been obvious to the present
applicants just two years |later? The said aut hors nust
al ready have had the information on the problenms with
di rect neasurenment, as well as know ng whi ch parameters
were inportant, and which | aws of nechanics were to be
appl i ed. They therefore had all the required
information, but failed to make the specific step of
conmbining it all to arrive at the present invention. In
the Board's view, they would have got no hint in this
direction fromdocunent D2 either, since this citation
has nothing to do with drilling boreholes and therefore
provi des no teaching at all that it m ght be a good
I dea to change fromneasuring drillstring torque at the
top of a drillstring to neasuring the torque and
angul ar acceleration at the output shaft of the
el ectrical nmotor connected via various drive elenments
to the top of the drillstring, and calculating the
drillstring torque fromthese latter nmeasurenents. The
teaching of D2 is hardly relevant at all, since the
actual notor feedback control technique disclosed in D2
Is concerned with maintaining constant torque at the
| oad driven by the notor, rather than w th danping
torsional oscillations in a drillstring, especially as
these two contrasting objectives require different

f eedback control strategies.
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5.6 The Board therefore comes to the conclusion that
Claim1l presently onfile is all owable. The i ndependent
apparatus Claim8, closely parallel to the main claim
is thus also allowable.

6. Dependent Clainms 2 to 7 and 9, 10 represent particular
steps and enbodinents of the invention defined in

Clains 1 and 8, respectively. They are, therefore,
i kewi se al | owabl e.

O der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the

order to grant a patent on the basis of the docunents
specified in point V above.

The Regi strar: The Chai r man:

N. Maslin C. T. WIson
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