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DESCRIPTION

FIELD OF THE INVENTION

[0001] This invention relates to tubular stabbing guides, as used, for example, in the oil and
gas industry when making-up a tubular string. Aspects of the invention also relate to mud
buckets, wipers and cutters.

BACKGROUND OF THE INVENTION

[0002] In the oil and gas industry, and in other industries where bores are drilled in the earth
to access sub-surface regions, many operations require the assembly or disassembly of long
strings of tubulars. For example, when drilling a bore, a drill bit will typically be mounted on the
distal end of a drill string formed of many drill pipe sections or joints. Each drill pipe joint has a
threaded male or pin connection on a leading end and a threaded female or box connection on
a trailing end. The drill pipe sections tend to be stored, ready for deployment, in the form of
stands, usually of two or three connected joints.

[0003] Adrill string is made up by adding stands to the upper end of the existing string. While
a stand is being added the drill string is supported and held in the rig floor with only a short
length of pipe, the "stick-up", extending from the floor. A new stand is then lifted and
manipulated to bring the pin connection on the lower end of the stand towards the box
connection on the upper end of the stick up. As the pin and box are brought together it is
conventional to locate a stabbing guide on the box. A typically stabbing guide is formed of two
hinged segments of a tough plastics material. The open segments are placed around the stick-
up and then closed to form a funnel at the top of the box. The funnel guides the pin into
alignment with the box, protecting the end surfaces and threads from damage.

[0004] Conventional stabbing guides are manually located and manipulated on to and from
the box. However, there is a move towards minimising the requirement for manual operations
on the drill floor, and indeed in some jurisdictions such manual operations are prohibited.

[0005] WO 03/031766 describes an arrangement at a pipe locating assembly of the type
where at least one pipe guide is displaced mechanically in towards a pipe for the purpose of
guiding the pipe towards another pipe.

[0006] US 7,090,254 describes an apparatus for aligning tubulars comprising at least one
guide, a tong, and a backup unit.

SUMMARY OF THE INVENTION
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[0007] According to an aspect of the present invention there is provided a tubular stabbing
guide according to claim 1.

[0008] With the funnel-forming members in the retracted location the box connection, and the
surrounding area, may be accessible for other operations associated with making up or
breaking out tubulars.

[0009] The frame may be configured for mounting on a rotary table or other rotating member,
permitting the stabbing guide to be rotated relative to the drill floor.

[0010] The funnel-forming members may be movable from an open configuration,
surrounding but spaced from the box connection, to a closed or clamping configuration,
engaging the box connection.

[0011] The funnel-forming members may be mounted on clamp members which are
translatable to move the funnel-forming members between the open and closed configurations.
In one embodiment, two clamp members are provided, and two funnel-forming members may
be mounted on each clamp member.

[0012] The funnel-forming members may be height-adjustable, to accommodate different box
connection positions.

[0013] The stabbing guide may include sensors to detect the box connection position, for
example the height of the box connection relative to the drill floor.

[0014] The funnel-forming members may be movable from the open position, surrounding but
spaced from the box connection, to a part-closed position, in which portions of the funnel-
forming members engage the box connection, and then to a fully-closed position in which
portions of the funnel-forming members extend over the upper end of the box connection.

[0015] In the part-closed position the funnel-forming members may be axially movable relative
to the box connection. A mechanical sensor may be provided on one or more of the funnel-
forming members for detecting the presence of a part of the box connection, and thus
identifying the appropriate relative axial positioning of the box connection and the funnel-
forming members, before the funnel-forming members are moved to the fully-closed position.

[0016] The stabbing guide may include one or more actuators. The actuators may include one
or more of piston and cylinder arrangements, or motors.

[0017] The stabbing guide may be fluid-actuated, and may include an arrangement of
sequential valves, to facilitate automated operation.

[0018] The stabbing guide may be configured for use with any suitable tubular or tubular
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assembly, stand, or string. The stabbing guide may be configured for use with drill pipe. The
stabbing guide may be configured for use with casing. The stabbing guide may be configured
for use with premium connectors, connections, or the like.

[0019] The stabbing guide may be operatively associated with or connected to a turns counter
for counting the amount of relative rotation between the tubulars, such as a number of turns
used to couple the tubulars. The stabbing guide may comprise the turns counter. For example,
the turns counter may be mounted on or in the mounting frame.

[0020] According to another aspect of the invention there is provided a method for coupling
tubulars, according to claim 10.

[0021] The method may comprise rotating the stabbing guide relative to the drill floor, and
may comprise rotating the stabbing guide around an axis of the box connection.

[0022] The method may further comprising moving the funnel-forming members from an open
configuration in which the members are surrounding but spaced from the box connection to a
closed or clamping configuration, engaging the box connection.

[0023] The method may further comprise adjusting the height of the funnel-forming members,
to accommodate different box connection positions.

[0024] The method may comprise detecting the box connection position.

[0025] The method may comprise moving the funnel-forming members from the open
position, surrounding but spaced from the box connection, to a part-closed position in which
portions of the funnel-forming members engage the box connection, and then to a fully-closed
position in which portions of the funnel-forming member extend over the upper end of the box
connection.

[0026] The method may comprise axially moving the funnel-forming members in the part-
closed position relative to the box connection, and may further comprise detecting the
presence of a part of the box connection, and thus identifying the appropriate relative axial
positioning of the box connection and the funnel-forming members, and then moving the
funnel-forming members to the fully-closed position.

[0027] The method may comprise actuating the elements of the frame or the funnel-forming
members, and such actuation may be by fluid.

[0028] The method may comprise sequentially actuating elements of the stabbing guide.
[0029] The method may comprise coupling the tubulars by rotating the tubulars relative to

each other. For example, the method may comprise actively rotating an upper tubular whilst
gripping or holding a lower tubular stationary.
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[0030] The method may comprise counting the amount of relative rotation between the
tubulars, such as a number of turns. Measuring the amount of relative rotation between the
tubulars may comprise measuring the amount of a single or one of the tubulars, such as where
one of the tubulars is held or fixed against rotation and only one or a single tubular is rotated.
The method may comprise counting the amount of relative rotation between the tubulars at or
proximal to the drill-floor. The method may comprise counting the amount of relative rotation
between the tubulars at or proximal the coupling between the tubulars, such as adjacent the
box connection (e.g. directly above). The method may comprise counting the amount of
relative rotation between the tubulars only at or proximal the coupling between the tubulars,
such as adjacent the box connection (e.g. directly above).

[0031] The method may comprise counting the amount of relative rotation between the
tubulars with a turns counter at least operatively connected to the drill floor-mounted frame.
The method may comprise counting the amount of rotation between the tubulars with a turns
counter provided on or with the drill floor-mounted frame.

[0032] Although reference is made primarily to stabbing guides, other disclosed examples
may be utilised in the provision of a mud bucket, wiper or cutter. In such examples the funnel-
forming members could be replaced by a bucket or cup-forming members, wiping members or
cutting members.

[0033] It should be understood that the features defined above in accordance with any aspect
of the present invention or below in relation to any specific embodiment of the invention may
be utilised, either alone or in combination with any other defined feature, in any other aspect or
embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] These and other aspects of the present invention will now be described, by way of
example, with reference to the accompanying drawings, in which:

Figure 1 is a front perspective view of a stabbing guide in accordance with an embodiment of
the present invention, the stabbing guide being illustrated in a retracted configuration;

Figure 2 shows the stabbing guide of Figure 1 in an active configuration;
Figure 3 is a plan view of the stabbing guide of Figure 2;

Figure 4 shows the stabbing guide of Figure 2 with funnel-forming members in a part-closed
configuration;

Figure 5 shows the stabbing guide of Figure 4 with the funnel-forming members in a fully-
closed configuration;
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Figure 6 is a rear perspective view the stabbing guide of Figure 5, in a raised configuration;
and

Figure 7 is a front perspective view of the stabbing guide of Figure 2, and showing the
hydraulic circuitry.

DETAILED DESCRIPTION OF THE DRAWINGS

[0035] The figures illustrate a tubular stabbing or stab-in guide 10 in accordance with an
embodiment of the present invention. As will be described, the stabbing guide 10 is used to
assist the location of a pin end connection of a drill pipe joint or stand in a box end connection
14 which forms the upper end of a drill string, which string is held and supported from the drill
floor 16 of a rig with a short section of the drill section, including the box connection, and
commonly known by those skilled in the art as the "stick-up" 18, extending upwards of the
rotary table 20.

[0036] The figures illustrate the sequence of operation of the guide 10, from an initial
retracted configuration, as illustrated in Figure 1, to a fully closed position, as illustrated in
Figure 5.

[0037] The guide includes a frame assembly 22 including a number of principal components,
these being a baseplate 24 which is bolted to the rotary table 20, a telescopic tilt frame 26
which is pivotably attached to the baseplate 24, a clamping assembly 28 including left and right
clamp structures 30, 31, each clamp structure 30, 31 carrying two tilt arm assemblies which
include funnel-forming members 32 formed of a tough plastics material.

[0038] The stabbing guide 10 is hydraulically actuated and, as will be described, includes a
number of hydraulic piston and cylinder arrangements. However, in the interest of clarity, the
hydraulic control lines used to link the cylinders and the associated values, manifolds, the
control assembly and the like have been omitted from all but Figure 7.

[0039] As noted above, the baseplate 24 is bolted to the rotary table, such that the guide 10
may be rotatably positioned on the drill floor 16 simply by movement of the rotary table 20.
While this arrangement may be appropriate when the drill string is being driven by a top drive,
in other configurations in which the rotary table 20 is being used to drive the drill string an
alternative mounting arrangement for the guide 10 may be employed.

[0040] The tilt frame 26 is pivotably mounted to the baseplate 24. The movement of the tilt
frame 26 from the retracted configuration as illustrated in Figure 1, to the active configuration,
as illustrated in Figure 2, is controlled by a double-acting tilt cylinder 34. In the retracted
configuration most of the structure of the stabbing guide 10 is spaced from the stick-up 18, so
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as not to obstruct access to the stick-up 18 for other apparatus.

[0041] When pivoting between the retracted and active configurations, the clamp structures
30, 31 of the clamping assembly 28 are located at the respective ends of a clamp support
frame 36. Each clamp structure 30, 31 is associated with a respective clamp cylinder 38, 39.
As may be seen more clearly in Figure 3, with the clamp structures 30, 31 in the open
configuration, the structures 30, 31 are clear of the stick-up 18, permitting unobstructed
movement of the guide 10 between the retracted and active configurations.

[0042] Each clamp structure 30, 31 carries an annular plate segments 40, 41 having an inner
face dimensioned to conform with the smaller diameter outer surface of the drill pipe below the
box connection, labelled 42 in the figures. Each clamp structure 30, 31 also provides mounting
for two tilt arm assemblies 44, the upper ends of which carry the funnel-forming members 32.

[0043] Once the stabbing guide 10 has been moved to the active configuration, the clamp
cylinders 38, 39 may be actuated to move the clamping structures 30, 31 into initial
engagement with the stick-up 18, as illustrated in Figure 4. In addition to bringing the segments
40, 41 into close proximity to the smaller diameter portion of the drill pipe 42, four rollers 46
located below each tilt arm assembly are also brought into contact with the pipe 42. When this
initial contact is achieved, the tilt arm assemblies 44 are tilted outwards, to space the funnel-
forming members 32 from the upper end of the box 14. One reason for this is that the length of
the stick-up 18 extending above the rotary table 20 will vary and cannot be precisely predicted.
Accordingly, after making the initial engagement, cylinders 48 on the tilt frame 26 are actuated
to telescopically extend the frame 26, and lift the tilt arm assemblies 44 up the box connection
14. This continues until the segments 40, 41 come into contact with the step 50 formed
between the pipe body 42 and the box 14, which contact is detected by a sensor provided
below one of the tilt arm assemblies 44, and which halts further upward movement. At this
point, four small hydraulic cylinders 52 associated with each tilt arm assembly 44 are extended
to move the funnel-forming members 32 radially inwards and over the upper end of the box
connection 14 to the position as illustrated in figure 5. The members 32 thus collectively form a
funnel that will guide a pin connection being lowered into the box connection 14 into the centre
of the box connection 14, and will also protect the upper end of the box 14 and the lower end
of the pin from damaging one another.

[0044] Operation of the guide 10 is controlled by a number of sequence valves located within
the control assembly 56, as shown in figure 7. The valves control flow of actuating hydraulic
fluid from an appropriate source through appropriate hydraulic lines 58, manifolds 60 and the
various actuating cylinders. Thus, operation of the stabbing guide 10 is relatively simple and
automated.

[0045] It will be apparent to those skilled in the art that the above described embodiment is
merely exemplary of the present invention and that various modifications and improvements
may be made thereto without departing from the scope of the present invention. For example,
a somewhat similar structure may be employed to provide an automated and mechanised mud
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bucket for capturing and guiding fluid draining from a drill pipe stand being disconnected from
a drill string during a tripping operation. In such an apparatus the funnel-forming members
would be replaced by segments which, when the tilt arm assemblies were extended inwards,
formed a cup or bucket around the box 14 such that any fluid draining from a connection that
had just been broken would flow into the bucket, and from the bucket would be guided to an
appropriate storage or treatment facility.

[0046] Alternatively, rather than funnel-forming members, the tilt arms could be provided with
suitable wiping blades or brushes, such that fluid or other material on the exterior of a string
being pulled up through the apparatus would be wiped off the surface of the string and
collected for storage or treatment.

[0047] In a somewhat similar manner, the tilt arm assemblies could be provided with cutting
structures which could be extended to engage a tubular extending through the apparatus.
Cutting could be effected, for example, by rotation of the tubular within the stationary
apparatus, or by use of the rotary table to rotate the apparatus relative to the tubular.

[0048] The above description primarily refers to use of the apparatus with drill pipe. However,
the apparatus may equally be used with other tubulars, for example, in the making up of a
casing string, in which case the box connection as described above may be replaced by a
threaded collar or the like, and/or with premium type connections, tubing and casing for
example but not exclusively from 2 7/8 inch (73mm) to 20 inch (508mm) diameter.

[0049] It will also be appreciated that in other embodiemnts, the stabbing guide may be
operatively associated with or connected to a turns counter for counting the amount of relative
rotation between the tubulars, such as a number of turns used to couple the tubulars. In some
embodiments, the stabbing guide comprises the turns counter, such as mounted on or in the
mounting frame.

[0050] Providing a turns counter with the stabbing guide may allow the relative rotation
between the tubulars (e.g. the number of turns of at least one of the tubulars) to be counted at
or proximal to the connection point between the tubulars, such as at or directly adjacent the
box connection (e.g. directly above the box connection). Accordingly, the turns counter may
provide an accurate or more accurate reading of the actual amount of relative rotation or
number of turns, such as when compared to measuring with a turns counter located more
distal to the connection, such as a turns counter measuring the rotation of a tubular at or
adjacent where the a running tool latches onto the tubular. For example, where a running tool
latches onto a tubular 40 feet above the drill-floor or box connection to be connected, there
may be up to 40 feet of tubular to be connected between the turns counter and the point of
connection. Accordingly, differences between the amount of rotation between the latching-on
point and the actual connection may not be measurable or accurately measurable with such a
turns counter located above the drill-floor. For example, any deflections of the tubular to be
connected may detract from the accuracy of the number of turns measured by the turns
counter at or adjacent the actual connection.
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-1-
RARSPORINGSFIRING

PATENTKRAV
1. Rersporingsfegring (10), der omfatter:

en monteringsramme (26) til placering pa et boredek (16) og

en flerhed af tragtdannende elementer (32), der er monteret pa monteringsrammen (26),

hvor monteringsrammen (26) i brug kan anvendes til at bevege de tragtdannende elementer (32)
fra en tilbagetrukket lokalitet pa boredzkket og adskilt fra en muffeforbindelse (14) af en rgrstreng (18), der
streekker sig fra boredaekket (16), til en aktiv lokalitet, der omgiver muffeforbindelsen (14), saledes at de
tragtdannende elementer (32) kan danne en tragt til styring af en boltforbindelse ind i muffeforbindelsen
(14),

hvor monteringsrammen (26) er drejbar for at bevage de tragtdannende elementer (32) mellem den
tilbagetrukne lokalitet og den aktive lokalitet.
2. Rersporingsfgring (10) ifglge krav 1, hvor monteringsrammen (26) er konfigureret til montering pa
et drejebord (20) eller andet roterende element for at ggre det muligt at rotere rgrsporingsfgringen (10) i
forhold til boredakket (16).
3. Rersporingsfgring (10) ifglge krav 1 eller 2, hvor de tragtdannende elementer (32) kan bevages fra
en aben konfiguration til en lukket eller indspandt konfiguration.
4. Rersporingsfgring (10) ifglge krav 3, hvor mindst ét af:

de tragtdannende elementer (32) omgiver og er adskilt fra muffeforbindelsen (14), nar de er i den
abne konfiguration;

de tragtdannende elementer (32) gar i indgreb med muffeforbindelsen (14), nar de er i den lukkede
konfiguration;

de tragtdannende elementer (32) er monteret pa klemmeelementer (30, 31), der kan forskydes for
at bevage de tragtdannende elementer (32) mellem den abne konfiguration og den lukkede konfiguration.
5. Rersporingsfgring (10) ifglge et hvilket som helst foregaende krav, hvor de tragtdannende

elementer (32) kan justeres i hgjden.
6. Rersporingsfgring (10) ifglge et hvilket som helst foregaende krav, hvor mindst én af:
rgrsporingsfgringen (10) indbefatter sensorer til at detektere positionen af muffeforbindelsen;
en mekanisk sensor er tilvejebragt pa ét eller flere af de tragtdannende elementer (32) til
detektering af tilstedevarelsen af en del af muffeforbindelsen (14).
7. Rersporingsfgring (10) ifglge et hvilket som helst af kravene 3 til 6, hvor de tragtdannende
elementer (32) kan bevages fra den abne konfiguration til en delvist lukket position og derefter til en fuldt
lukket position, hvori dele af de tragtdannende elementer (32) straekker sig over en @gvre ende af
muffeforbindelsen (14).
8. Rersporingsfgring (10) ifglge krav 7, hvor de tragtdannende elementer (32) er aksialt bevaegelige i
forhold til muffeforbindelsen (14), nar de tragtdannende elementer (32) er i den delvist lukkede position.
9. Rersporingsfering (10) ifglge et hvilket som helst foregaende krav, der indbefatter et sekventielt

ventilarrangement.
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0.
10. Fremgangsmade til kobling af rgr, hvilken fremgangsmade omfatter:

rekonfiguration af en boredecksmonteret ramme (26) af en rgrsporingsfgring (10) for at forskyde en
flerhed af tragtdannende elementer (32) af rgrsporingsfgringen (10), der er monteret pa rammen (26), fra en
tilbagetrukket lokalitet pa boredakket (16) til en aktiv lokalitet, der omgiver en muffeforbindelse (14), der
strekker sig fra boredxkket (16), og definerer en tragt til fgring af en boltforbindelse ind i
muffeforbindelsen (14), hvor rekonfiguration af rammen (26) omfatter drejning af rammen (26) for at
bevaege de tragtdannende elementer (32) mellem den tilbagetrukne lokalitet og den aktive lokalitet.
11. Fremgangsmade ifglge krav 10, der endvidere omfatter bevagelse af de tragtdannende elementer
(32) fra en aben konfiguration til en lukket eller indspaendt konfiguration.
12. Fremgangsmade ifglge krav 11, hvor mindst ét af:

de tragtdannende elementer (32) omgiver og er adskilt fra muffeforbindelsen (14), nar de er i den
abne konfiguration; og

de tragtdannende elementer (32) gar i indgreb med muffeforbindelsen (14), nar de er i den lukkede
konfiguration.
13. Fremgangsmade ifglge et hvilket som helst af kravene 10, 11 eller 12, der endvidere omfatter
justering af hgjden pé de tragtdannende elementer (32).
14. Fremgangsmade ifglge et hvilket som helst af kravene 10 til 13, der omfatter bevagelse af de
tragtdannende elementer (32) fra den abne konfiguration til en delvist lukket position og derefter til en fuldt
lukket position, hvori dele af det tragtdannende element (32) strzkker sig over en g@gvre ende af
muffeforbindelsen (14).
15. Fremgangsmade ifglge krav 14, der omfatter mindst ét af:

aksial bevagelse af de tragtdannende elementer i den delvist lukkede position i forhold til
muffeforbindelsen; og

detektering af tilstedevarelsen af en del af muffeforbindelsen (14) og derefter bevagelse af de

tragtdannende elementer (32) til den helt lukkede position.
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DRAWINGS

Figure 1
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Figure 4
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Figure 5
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