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(57) Abstract: Methods and systems for detecting downhole
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ation comprising receiving a plurality of drilling parameters
characterizing a wellbore drilling operation and calculating
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of the plurality of points. A two-dimensional data represent -
ation of the plurality of points, comprising | in one dimen-
sion and DOC, L, or both, in another dimension is created.
Data features are extracted from the two-dimensional data
representation and downhole bit dystunction is identified by
comparing the extracted data features with predetined criter-
ia.
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1. I:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
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extent that no meaningful international search can be carried out, specifically:
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because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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This International Searching Authority found multiple inventions in this international application, as follows:
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1. D As all required additional search fees were timely paid by the applicaht, this international search report covers all searchable
claims.

2. D As all searchable claims could-be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:I As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. % No required additional search fees ‘were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-32

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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-***:Continued from Box No. lli: Observations where unity of invention is lacking-***-

This application contains the folIoWing inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. in order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-32 are directed toward a system for detecting a downhole bit dysfunction.
Group |I: Claims 33-37 are directed toward a method of automatically determining off-bottom drilistring torque.

The inventions listed as Groups I-H! do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons.

The special technical features of Group | include a processor; a storage medium comprising computer readable instructions configured
to direct the processor to: calculate a bit aggressiveness (1J) at each of a plurality of points, wherein each point corresponds to at least
one of time and depth; calculate a depth-of-cut (DOC), a time derivative of bit aggressiveness (~). calculated as diJ/dt, or both at each of
the plurality of points; generate a two-dimensional data representation of the plurality of points, comprising 1J in one dimension and at
least one of DOC and ~ in another dimension; extract data features from the two-dimensional data representation; identify a downhole
bit dysfunction by comparing the extracted data features with predefined criteria; and communicate the detected bit dysfunction (which
are not present in Group Il).

The special technical features of Group Il include wherein the plurality of drilling parameters comprise a surface torque, a drilistring
rotatory speed in a revolutions per minute (RPM), a weight on bit (WOB), a hole depth, or a bit depth, or any combinations thereof;
recording the surface torque as an off-bottom drillstring torque data point if: the bit depth is less than the hole depth; the RPM is within a
target range; and the WOB is less than a threshold value; and calculating the off-bottom drilistring torque as a function of depth from a
plurality of offbottom drillstring torque data points (which are not present in Group ).

The common technical features of Groups I-1 are obtain a plurality of drilling parameters characterizing a weflbore drilling operation.

These common technical features are disclosed by US 2012/0123757 A1 (ERTAS): obtairi a plurality of drilling parameters
characterizing a wellbore drilling operation (system computer 410 is in communication with representative data storage devices 412,414,
and 416, which may be external hard disk storage devices or any other suitable form of data storage, storing for example, programs,
drilling data, and post-drill analysis results (drilling parameters characterizing a wellbore drilling operation); paragraph [0079]).

Because the common technical features are disclosed by Ertas, the inventions are not so linked as to form a single general inventive
concept. Therefore, Groups | and Il lack unity.

Form PCT/ISA/210 (extra sheet) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

