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Summary of Facts and Subm ssi ons

The appellant | odged an appeal, received on

16 Decenber 1999, against the decision of the exam ning
di vi sion, dispatched on 16 Novenber 1999, refusing the
Eur opean patent application 95 118 200.5. The fee for

t he appeal was paid on 16 Decenber 1999 and the
statenment setting out the grounds of appeal was

recei ved on 2 February 2000.

The ground for the refusal was that the subject-matter
of the clains then on file | acked an inventive step
(Articles 52(1) and 56 EPC) having regard to the
teachi ng of document D1 conbined with D2, D3 and D4 for
t he subfeatures of claim1 not known from D1, the
nunberi ng of the docunents being:

Dl: US-A-3 995 501

D2: US-A-4 933 911

D3: US-A-4 365 516

D4: ASTM Desi gnati on D 2845-90, "Standard Test Met hod
for Laboratory Determ nation of Pulse Velocities
and U trasonic Elastic Constants of Rock",
pages 362 to 366.

. Oral proceedings were held on 24 Cct ober 2002.
The appel | ant requested that the decision under appeal

be set aside and a patent be granted on the basis of
the foll ow ng docunents:

Cl ai ns: 1to 4 filed at the oral proceedi ngs;
Descri ption: pages 1 to 8, 8a, 9 to 12 filed at the
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oral proceedings;
Dr awi ngs: Figures 1 to 4 as originally filed.

L1l The wording of claim1 reads as foll ows:

"Met hod of nechanically characterizing rock formations
while drilling a well in the oil industry, conprising
the foll ow ng steps:

- collecting a rock cutting which arrives on the
surface during the drilling, the cutting having
di mensi ons of even |less than one centineter and an
average pore radius of even nore than 50 um

- grinding two flat parallel sides on the cutting
and neasuring the thickness,

- introducing the cutting into a pair of
pi ezoel ectric transducers with a coupling fluid
bet ween the cutting and the transducers,

- passi ng ultrasoni c waves through the cutting, said
waves being generated by a pul se generator with a
pul se width varying fromO0.1 ps to 20 ps,

- vi sual i zing the obtained electric signals by an
oscill oscope with a resolution of at |east 102 ps,
and

- nmeasuring the transit time of the waves through
the cutting for getting a real tinme measurenent of
t he propagation velocity without interrupting the
drilling."

Clainms 2 to 4 are dependent on claim 1.

| V. The argunents of the appellant may be summari sed as
fol |l ows:

The invention concerns a nmethod of characterizing the
properties of rock formations while drilling a well in
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the oil industry. One prior art nethod for
characterizing these properties involves recording
sonic logs which is carried out by |lowering a probe
inside the well. A second known nethod incl udes
nmeasuring in a |laboratory the velocity of conpressional
and shear ultrasonic waves through the core sanples

whi ch are collected fromthe well after stopping the
drilling. Therefore these processes suffer fromthe
problemthat in order to position the probe in the well
or to collect a core sanple fromthe well the drilling
operations have to be interrupted which is very tine
consum ng and costly. The applicant has di scovered that
the so-called cuttings, small particles or rock
fragments which are collected fromthe circul ating
fluid return during the drilling process, can be

anal ysed by neasuring their acoustic velocity and has
denonstrated that the velocities nmeasured in this way
are very simlar to the velocities nmeasured on a |arge
reference core. This result is surprising, because so
far in this technical field the conviction had
prevail ed that the mcrostructure properties of these
cuttings are strongly altered during the drilling
process because of the applied stress and the transport
in the slurry, and that they would therefore not
provi de useful data. This viewis, for instance,
expressed in docunent D4, page 364, paragraph 5.1
where it is enphasised that care should be exercised
"in core drilling, handling, saw ng, grinding and

| appi ng the test specinmen to mnimze the nechani cal
damage caused by stress and heat". This technical
prejudi ce had existed for over 40 years. Since the
cuttings are obtained during the drilling process,

whi ch therefore does not need to be interrupted and the
cuttings can be neasured follow ng the clainmed nethod
with 10 to 12 determ nati ons per hour the clained
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process al so provi des a consi derabl e econonic

advant age, which is also docunented in its application
nowadays at drilling platfornms throughout the world.
Hence the clained nethod fulfils a nunber of criteria
showing its contribution to inventive step (technical
prejudice, long-felt want, considerable economc
profit). Fromthe prior art on file, none of the cited
docunents relating to the nmeasurenent of velocities in
rock sanples di scusses or suggests that these sanples
may be obtained during drilling. Furthernore in the
prior art only docunents D1 and D4 relate to

determ ning pul se velocities in core sanples, which
however, have nuch | arger dinensions than those of
cuttings and whi ch cannot be obtai ned during the
drilling, but only by taking sanples after the drilling
has st opped.

Reasons for the Decision

2794.D

The appeal is adm ssible.

Amrendnent s

Article 84 EPC

The board is satisfied that the newy introduced term
"cuttings" in claiml has an unanbi guous and gener al
accepted nmeaning in the technical field of drilling of
oil wells, as explained on page 3, lines 4 to 5 of the
application docunents. Hence, the expression "the
cutting having dinmensions of even | ess than one
centineter and an average pore radius of even nore than
50 puni" is clear to the skilled person in this technical
field.
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Article 123(2) EPC

Furthernore to the introduction of the term"cuttings",
which find its support in the original disclosure
(point 2.1 supra), claiml is nowdirected to a "nethod
of mechanically characterizing rock formations while
drilling a well in the oil industry”, whereas claim1l
as originally filed defined a "nmethod for neasuring the
propagation velocity of ultrasonic waves through rock
fragnents, comng directly fromthe drilling of wells
in the oil industry". This new definition reflecting

t he general technical field is supported by page 2,
lines 2 to 3 of the original application which in the
subsequent paragraphs di scusses the prior applied

met hods (sonic | ogs and | aboratory nmeasurenent of
velocities of core sanples). O her m nor anmendnents of
the clains and the description are equally not

obj ecti onabl e under Article 123(2) EPC.

Patentability.

Novel ty

The method of claiml is related to nechanically

characterizing rock formations in the oil industry
while drilling a well. The clained nmet hod defines that
this characterization should be carried out during the
drilling process. The available prior art teaches

met hods which can only be carried out after the
drilling has stopped. This equally applies to the sonic
| og method, referred to on page 2, line 20 to page 3,

line 1 of the patent application as filed; and to the
measurenent in the |aboratory of rock cores addressed
in docunents D1 and D4. Docunent D2 is related to the
nmet hod of determning seismc velocities of a general
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"sanple of the earth"” as a function of applied
pressure. Docunent D3 discloses the conmposition of a
coupl ant gel providing a suitable coupling between an
ultrasoni c transducer and a conponent to be tested.

Therefore the subject matter of claim1l is not
anticipated by any of the prior art citations on file.

| nventive step

As discussed in point 3.1, the subject matter of
claiml differs fromthe prior art methods in the
requi renent that the material (rock cuttings) obtained
during the drilling process is used for the

determ nation of velocities. Furthernore by virtue of
the way it is collected this material has a size which
is typically much smaller than the size of core sanples
fromthe well. For instance, docunent D1, columm 9,
lines 23 to 27, discloses to use a "3/4-inch dianeter
core cut froma larger core. The cores are cylindrica
and approximately 13/8 inch |long". Docunent D4,
Section 5.1 refers to the test specinen comng from
"core drilling"; Figure 3 shows a schenmatic test

speci men between two transducers, its wdth (O
apparently having a | ateral dinension of nore

than 20mm Al so Figure 4 of D4 shows a graph wherein

t he specinmen dianmeter is in a range fromO to 4 inch
and has a |l ength between 0 and 20 inch. Therefore the
board finds the argunents of the appellant credible,
that the dinmensions of the test sanples used in the
prior art are typically much |larger than those of the
cuttings which are anal ysed in the clainmed nethod.

The board furthernore observes that in none of the
prior art docunents a teaching or a suggestion is found
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whi ch woul d | ead the skilled person to characterise
rock formations by using the cuttings which arrive at
the surface during the drilling of a well. It would

rat her appear that the prior art enphasised that in
preparing a test specinmen care should be exercised that
its properties should not be altered, see docunent D4,
chapter 5.1. In the sanme chapter it is recommended that
iquids other than water should be prevented from
contacting the speci men, which cannot be excluded in

t he case of cuttings, which are transported through a
slurry or brine. Furthernore docunments D1 and D2
enphasi se the inportance of applying during the

vel ocity neasurenent an external pressure to the

speci nens (cores) in order to correctly simulate the in
situ effective pressure conditions. Hence it appears
that the skilled person woul d not have expected that
useful data could be obtained by analysing the cuttings
and that the prior art rather taught agai nst an use of
speci mens of smaller size and collected during the
drilling under harsh external conditions .

In summary, the available prior art does not discuss

t he probl em underlying the present patent application,
namely to nmechanically characterise rock formations in
a well without having to interrupt the drilling. Since,
furthernore, the rock specinens in the prior art are
typically nmuch larger in size than the cuttings used in
t he cl ai med net hod, and since, noreover, the prior art
enphasi ses the inportance of neasuring sanples in their
original physical and material conditions, it cannot be
seen why and how the skilled person would be lead to
nodi fy the prior art neasurenent nethods.

For these reasons, the subject matter of claim1l
i nvol ves an inventive step within the neaning of
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Article 56 EPC. Clains 2 to 4 are dependent on claim1l
and therefore, their subject matters al so i nvolve an
i nventive step.

4. For the above reasons, the Board finds that the request

of the appellant neets the requirenents of the EPC and
that a patent can be granted on the basis thereof.

Or der

For these reasons it is decided:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first
instance with the order to grant a patent on the basis
of the follow ng docunents:

Cl ai ns: 1to 4 filed at the oral proceedings;

Descri ption: pages 1 to 8, 8a, 9 to 12 filed at the
oral proceedings;

Dr awi ngs: Figures 1 to 4 as originally filed.
The Regi strar: The Chai r man:
P. Martorana E. Turrini
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