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(57) Abstract

A pipeline inspection and defect mapping system includes a pig (300) having an inertial measurement unit (306) and a pipeline
inspection unit (312) for recording pig location and defect detection events, each record time-stamped by a highly precise onboard clock
(314). The system also includes several magloggers (200) at precisely known locations along the pipeline, each containing a fluxgate
magnetometer (202) for detecting the passage of the pig (300) along the pipeline and further containing a highly precise clock (204)
synchronized with the clock (314) in the pig. The locations of the various magloggers (200) are known in a north/east/down coordinate
system through a differential global positioning satellite process. Finally, a postprocessing off-line computer system (400) receives
downloaded maglogger (804), inertial measurement (806 and 808), and odometer data (802) and through the use of several Kalman filters
(830), derives the location of the detected defects in the north/east/down coordinate frame.
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Please See Extra Sheet.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. E(] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D 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. D 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.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.
D No protest accompanied the payment of additional search fees.
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING
This ISA found multiple inventions as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single
inventive concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search
fees must be paid.

Group I, claim(s) 1-17 and 23-32, drawn to a system and method for inspecting a pipeline and mapping a defect within
the pipeline.

Group II, claim(s) 19-22, drawn to & pig for insertion into a fluid-carrying pipeline.

This application contains claims directed to more than one species of the generic invention. These species are deemed
to lack Unity of Invention because they are not so linked as to form a single inventive concept under PCT Rule 13.1.
In order for more than one species to be searched, the appropriate additional search fees must be paid. The species are
as follows:

Bmbodiment 1 - A system for inspecting a pipeline having a pig with a real-time sensor generating real-time sensor data
and a computer system configured to execute a post-traversal process for computing the position of the pig.

Bmbodiment 2 - A system for inspecting a pipeline having a pig with a real-time sensor(s) generating real-time sensor
data and off-board sensor(s) external from the pig, including a maglogger, to provide a reference location relative to the
pig or to detect the passage of the pig along the pipeline.

The claims are deemed to correspond to the species listed above in the following manner:

Bmbodiment 1 - claims 28 and 29.
Embodiment 2 - claims 1-17, 23-27 and 30-32.

The following claims are generic: None.

The inventions listed as Groups I and II do not relate to a single 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: Group I does

not have one or more of the same or corresponding special technical features that, when considered as a whole, define a
contribution over the prior art. More particularly, the claims in Group II recite particulars of an odometer apparatus as

related to a pig for a pipeline (see claim 19).

The species listed above do not relate to a single inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, the species lack the same or corresponding special technical features for the following reasons: Embodiment I
discloses a system for pipeline inspecting through the insertion of a pig with a real-time sensor into the pipeline and a
computer system to receive the real-time sensor data and to execute a post-traversal process after pig traversal for
positioning the pig without the reference to a refernce location and/or reference frame determined by an off-board
sensor or maglogger. Such a system would not share the same or corresponding special technical features with
embodiment 2 that, when considered as a whole, define a contribution over the prior art.
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