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PIPE STABILIZER FOR PIPE SECTION GUIDE SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] The present application claims priority to U.S. non-provisional application Serial
No. 12/611,804 filed November 3, 2009, entitled “Pipe Stabilizer For Pipe Section Guide
System.”
BACKGROUND
[0002] The present disclosure relates generally to methods and apparatus for drilling earthen
wells. More specifically, the present disclosure relates to systems for drilling earthen wells
using joints of connectable pipe, and handling the pipe joints.
[0003] Drilling rigs require tubular members, such as drill pipe, drill collars, and casing, to be
added or removed from the downhole tubular string in sections. The sections of tubular
members may be stored 1n a setback area on or near the drilling rig. The sections of tubular
members comprise three joints of pipe coupled together, for example, and the drilling rig 1s
called a triple rig. In other examples, the pipe sections may comprise more or less pipe joints
and the corresponding drilling rig may be called a quadruple rig, a double rig or a single rig.
The tubular members may be stored vertically adjacent the rig, or horizontally away from the
rig where they are transported to the rig and inclined toward the vertical position.
[0004] As the different tubular members are needed, they are brought to the drill floor one at
a time and added to the string. Handling these tubular members has historically been a highly
manual job using winches or other lifting appliances within the rig. Automated systems for
use 1n drilling rigs must be able to safely handle a variety of tubular members while not
slowing down drilling or tripping processes.
[0005] There are limitations and safety concerns with current pipe handling systems. Thus,
there remains a need to develop methods and apparatus for pipe handling and drilling
systems, which overcome some of the foregoing difficulties while providing more
advantageous overall results.
SUMMARY
[0006] An embodiment of a pipe handling system includes a lifting mechanism configured to
couple to an upper end of a pipe, a guide system operable to engage the pipe and control lateral
movement of the pipe as it 1s moved between a storage position and a well center position, a
pipe stabilizer including an end portion for receiving the pipe, and a magnetic member
coupled to the stabilizer end portion and configured to releasably couple to the pipe. The
magnetic member may be moveably retained at the stabilizer end portion. The pipe handling

system may include a biasing spring coupling the magnetic member to the stabilizer end
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portion. The spring may allow movement of the magnetic member 1in response to pipe
movement while retaining the magnetic member at the end portion. The pipe handling
system may include an end portion adjustment mechanism, for fine tuning placement of the
pipe relative to another portion of the pipe stabilizer or a drill string at the well center
position. The pipe stabilizer may be extendably coupled to a rig structure. The pipe
stabilizer may include a rotatable arm. The magnetic member may include a roller.

[0007] In some embodiments, the pipe handling system further includes an elevated drill floor
of the rig structure, a pipe erector operable to move a pipe from a horizontal storage position to
an inclined position where an upper end of the pipe i1s adjacent to the elevated drill floor,
wherein 1n the inclined position, the pipe 1s at an angle between horizontal and vertical and the
upper end of the pipe 1s offset from well center, and wherein the guide system 1s operable to
engage the pipe and control lateral movement of the pipe toward well center as the pipe 1s
moved from being supported in the inclined position by the pipe erector to a vertical position
supported by the rig, and the pipe stabilizer 1s operable to position the magnetic member
adjacent well center and stabilize the pipe by magnetically coupling the magnetic member to
the pipe.

[0008] An embodiment of a pipe handling system includes a lifting mechanism configured to
couple to an upper end of a pipe, a guide system operable to engage the pipe and control lateral
movement of the pipe as i1t 1s moved between a storage position and a well center position, a
rotatable arm pivotal to position a coupling head assembly adjacent the well center position,
and wherein the coupling head assembly includes a spring biased magnetic coupling member.
The pipe handling system may further include a roller disposed adjacent the magnetic
coupling member. The magnetic coupling member may couple to a pipe to stabilize the pipe
near the well center position. The magnetic coupling member may be moveable in response
to pipe movement while the spring retains the magnetic coupling member in the head
assembly.

[0009] An embodiment of a pipe handling system includes a lifting mechanism configured to
couple to an upper end of a pipe, a guide system operable to engage the pipe and control lateral
movement of the pipe as it 1s moved between a storage position and a well center position, a
rotatable arm pivotal to position a coupling head assembly adjacent the well center position,
and an adjustment mechanism coupled to the arm to further adjust the position of the
coupling head assembly while the rotatable arm 1s fully extended. The pipe handling system
may further include a flexibly retained magnetic member 1n the coupling head assembly to
couple to the pipe. The pipe handling system may further include a hydraulically actuated

clamping arm 1n the coupling head assembly to couple to the pipe.
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[0010] An embodiment of a pipe handling method includes supporting an upper end of a pipe
with a lifting mechanism, extending a pipe guide, engaging the pipe with the extended pipe
guide to control lateral movement of the pipe, and further extending a magnet to couple to and
stabilize the pipe during lateral movement. The method may include biasing the magnet with
a spring. The method may include retaining the magnet with the spring while allowing
movement of the magnet in response to pipe movement. The method may include rolling the
magnet along the coupled pipe. The method may include adjusting the position of the
extended magnet relative to a well center position or a work string.
[0011] Thus, the embodiments herein include a combination of features and advantages that
enable substantial enhancement of moving pipe and other tubular members to and from a
drilling r1ig. These and various other characteristics and advantages of the present disclosure
will be readily apparent to those skilled in the art upon reading the following detailed
description of the embodiments and by referring to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] For a more detailed description of the embodiments of the disclosure, reference will
now be made to the accompanying drawings, wherein:
[0013] Figure 1 1s an elevation view of a drilling system including a pipe guide system;
[0014] Figure 2 1s an enlarged side view of the drill floor of Figure 1 also showing an
embodiment of a pipe stabilizer in accordance with principles disclosed herein;
[0015] Figure 3 1s the pipe stabilizer of Figure 2 with an arm fully extended toward a pipe
positioned above a work string at well center;
[0016] Figure 4 1s an enlarged side view of the pipe stabilizer of Figures 2 and 3;
[0017] Figure 5 1s a top view of the pipe stabilizer of Figure 4;
[0018] Figure 6 1s an enlarged top view of an embodiment of an end portion or coupling head
assembly of the pipe stabilizer 1n accordance with principles disclosed herein;
[0019] Figure 7 1s a side view of the coupling head assembly of Figure 6;
[0020] Figure 8 1s an enlarged top view of another embodiment of an end portion or coupling
head assembly of the pipe stabilizer in accordance with principles disclosed herein;
[0021] Figure 9 1s a cross-section view of Figure 8 taken at section A-A;
[0022] Figure 10 1s an enlarged top view of a further embodiment of an end portion or
coupling head assembly of the pipe stabilizer 1n accordance with principles disclosed herein;
[0023] Figure 11 1s a cross-section view of Figure 10 taken at section B-B;
[0024] Figure 12 1s a side view of an alternative embodiment of a pipe stabilizer in
accordance with principles disclosed herein, including a hydraulically actuated clamp;

[0025] Figure 13 1s a top view of the pipe stabilizer of Figure 12 1n an open position;
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[0026] Figure 14 1s a top view of the pipe stabilizer of Figure 12 1n a closed position around a
large diameter pipe;
[0027] Figure 15 1s a top view of the pipe stabilizer of Figure 12 in a closed position around
and adjusted for a smaller diameter pipe;
[0028] Figure 16 1s a side view of a further alternative embodiment of a pipe stabilizer in
accordance with principles disclosed herein, shown in a retracted position;
[0029] Figure 17 1s the pipe stabilizer of Figure 16 in a fully extended position;
[0030] Figures 18 and 19 are schematic side views of a pipe stabilizer coupled to an
alternative location on the rig and pivotal to extend and retract;
[0031] Figures 20 and 21 are schematic side views of a pipe stabilizer coupled to another
alternative location on the rig and pivotal to extend and retract;
[0032] Figures 22 and 23 are schematic side views of a pipe stabilizer coupled to a further
alternative location on the rig and pivotal to extend and retract;
[0033] Figures 24-31 1llustrate an operating process for lifting, guiding, and stabilizing a pipe
for make up and tripping using the drilling systems and components described herein;
[0034] Figure 32 1s an elevation view of an exemplary drilling system with a pipe erector;
and
[0035] Figures 33-35 are enlarged views of the pipe erector moving a pipe section from a
horizontal position to an inclined position toward the rig structure.

DETAILED DESCRIPTION
[0036] In the drawings and description that follow, like parts are typically marked throughout
the specification and drawings with the same reference numerals. The drawing figures are not
necessarily to scale. Certain features of the disclosure may be shown exaggerated in scale or in
somewhat schematic form and some details of conventional elements may not be shown 1n the
interest of clarity and conciseness. The present disclosure 1s susceptible to embodiments of
different forms. Specific embodiments are described in detail and are shown i1n the drawings,
with the understanding that the present disclosure is to be considered an exemplification of the
principles of the invention, and 1s not intended to limit the invention to that illustrated and
described herein. It 1s to be fully recognized that the different teachings of the embodiments
discussed below may be employed separately or in any suitable combination to produce desired
results.
[0037] Unless otherwise specified, any use of any form of the terms “connect”, “engage”,
“couple”, “attach™, or any other term describing an interaction between elements 1s not meant
to limit the interaction to direct interaction between the elements and may also include indirect

interaction between the elements described. The use of pipe or drill pipe herein 1s understood
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to include casing, drill collar, and other oilfield and downhole tubulars. In the following
discussion and 1n the claims, the terms “including” and “‘comprising” are used in an open-ended
fashion, and thus should be interpreted to mean “including, but not limited to ...”. The various
characteristics mentioned above, as well as other features and characteristics described 1n more
detail below, will be readily apparent to those skilled in the art upon reading the following
detailed description of the embodiments, and by referring to the accompanying drawings.

[0038] Referring initially to Figure 1, a drilling system 10 includes a rig structure 12 having a
drill floor 14 and a mast or derrick 16. A drill string 18 extends through the drill floor 14. A
series of pipe joint sections 20 or other tubular members 1s set back from the drill string on
the drill floor 14 1n a storage area 23, waiting to be added to the drill string 18. In exemplary
embodiments, the triple pipe joint sections 20 include three connected pipe joints. In other
exemplary embodiments, the pipe joint sections include two or four pipe joints. The drill
floor 14 may support other pipe handling systems for the drilling or tripping process as will
be described herein, such as a stabbing system, slips, a pipe lubricator, a mud bucket and
other systems used 1n making up or breaking out pipe joints.

[0039] The upper portion of the rig structure 16 supports a lifting and support mechanism
such as a top drive system 382 including a pipe elevator 84. A torque tube 24 or other support
structure extends downward from the top drive system 82. A pipe guide system may be
provided to engage a pipe joint and control lateral movement of the pipe as it 1s moved
between a storage position and a well center position. In exemplary embodiments, the pipe
guide 1s a system 30 coupled to the tube 24, including extendable arms 32. Details of the
pipe guide system 30 are presented elsewhere herein, and in PCT Application No.
PCT/US09/58995 filed September 30, 2009 and entitled Pipe Section Guide System with
Flexible Member. Other pipe guide systems for supporting and controlling lateral movement
of pipe are also contemplated.

[0040] For exemplary embodiments of a pipe stabilizer, reference 1s made to Figures 2 and 3.
Coupled to the mast 16 1s a pipe stabilizer 100. The stabilizer 100 includes a arm 102
rotatably coupled to the mast 16 at a pivot 106. The arm 102 includes an end portion or head
108 for coupling to a pipe section. The stabilizer 100 1s shown 1n a retracted position relative
to the drill string 18, rotated about its pivot 106 by retraction of the drive mechanism 104.
The drive mechanism 104 may include a hydraulic piston and cylinder arrangement. As
shown 1n Figure 2, the stabilizer 100 1s extendable by actuating the hydraulic cylinder 104
and rotating the arm 102 about the pivot 106. The coupling end 108 can then be engaged

with a pipe section 27.
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[0041] Referring to Figure 4, an embodiment of the moveable stabilizer member or arm 102
1s shown 1n a side view. A base portion 110 includes the pivot coupling 106 and receives a
moveable or adjustable portion 112. The end coupling portion 108 i1s disposed at an
operating end of the adjustable portion 112. The base portion 110 also supports an
adjustment mechanism 120 including a crank handle 122, which will be more fully explained
below. The coupling end 108 includes several interacting structures and mechanisms for
coupling to and stabilizing the pipe section 27.

[0042] In the exemplary embodiment shown, the coupling end 108 includes one or more
magnetic coupling assemblies 150. The assembly 150 includes a magnet 152 coupled to a
support member 154 which 1s coupled to a support base 109. The support base 109 1s
supported by the adjustable arm portion 112. In some embodiments, the support base 109 1s
removable from the arm portion 112 so that the coupling assembly 108 can be removed or
replaced by another coupling assembly. Disposed below the assembly 150 1s a roller
assembly 156. In some embodiments, the rollers 156 are plastic. The coupling assembly 108
also includes capture or guide plates 140 for contacting the pipe section 27 as shown in
Figure 5. In the top view of Figure 5, two magnetic assemblies 150 are shown offset and
angled relative to each other while facing the pipe section 27 for engagement. The magnets
152 are coupled to the support members 154, in part, by springs 160. The springs 160
provide a biasing and retention force for the magnets 152 while also providing flexibility of
movement 1n response to actions from the pipe section 27. Coupled between the springs 160
and the magnets 152 are support plates 158.

[0043] Referring next to Figures 6 and 7, enlarged views of the coupling assembly 108 are
shown for increased detail. In Figure 6, the top view shows that the support member 134 1s
mounted to the support base 109 at the coupling 166. The spring 160 1s coupled between the
support member 154 and a support plate extension 164 to bias the magnet 152 to its ready
position, but also to allow the magnet to move toward the pipe section 27, or up and down
along the longitudinal pipe axis 28 (Figure 7) to move with the pipe section 27 as it 1s being
handled and stabilized. The second magnetic coupling assembly 150 1s removed to reveal the
roller 156, which 1s rotatably supported by support members 159 and a pin or axle 157
inserted through the support members and roller. As shown in Figure 7, the magnet 152
magnetically couples to the pipe 27 when the pipe 27 1s brought into proximity with the
assembly 108. Because handling and stabilizing a pipe section 1s not always a smooth
process, the movements associated therewith should be accommodated while maintaining the

magnetic coupling between the arm and the pipe. The roller 156 provides a steadying guide
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for axial movement of the pipe section 27 while the spring 160 allows both radial and axial
movement of the magnet 152 during magnetic attraction and coupling.

[0044] Referring now to Figures 8 and 9, another embodiment of the magnetic coupling end
of the stabilizer arm 1s shown. In the top view of Figure 8, a coupling end assembly 208
includes one or more roller magnetic assemblies 250. Magnetic rollers 252 are rotatably
mounted 1n support members 254 by pins or axles 270. Thus, axial movement of the pipe
section 27 1s accommodated by the rollers 252, which are magnetic to maintain the coupling
with the pipe section 27 during movement. To provide the additional degree of freedom in
response to pipe movement, the assemblies 250 also include biasing and retention springs
280. The springs 280 are coupled between a securing member or bolt 282 and extensions 264
of the support members 254. As shown 1n Figure 9, a cross-section at A-A of Figure 8, one
end of the spring 280 reacts against a pin 266 coupled between upper and lower portions of
the extension 264 while the other end of the spring 280 reacts against the bolt 282. The
springs 280 are configured to provide a biasing force on the roller support member 254 away
from the pipe 27, while also allowing flexibility of movement of the magnets 252 in response
to movement of the pipe 27 in other directions and with forces that overcome the force of the
spring. As also shown i1n Figure 9, a bolt member 272 extends between upper and lower
capture plates 274 to laterally retain the spring-biased support members 254.

[0045] As also shown 1n Figure 8, different sizes 27, 27" of the pipe are engaged by the

capture surfaces 240 while the rollers 252 also contact and couple to the different diameters
of the smaller pipe 27 and the larger pipe 27°. Other various embodiments of the stabilizer
arm coupling assemblies described herein also accommodate pipes of different diameters in
this and other manners.

[0046] Referring to Figures 10 and 11, a further embodiment of a coupling end or head
assembly 1s shown. A coupling end assembly 308 includes magnet assemblies 350. In a
further embodiment of the flexible magnet retention members, springs 380 react between
retention members 372 and a retention member 355 (Figure 11) to retain the magnet 352 1n a
biased position while also allowing flexibility of movement during engagement with the
pipes 27, 27°. Magnets 352 coupled to support plates 358 are retained between an upper
capture plate 374 and a lower capture plate 340, as well as laterally retained between the
retention members 373. The springs 380 react against the retention members 372 to provide
a retention force to the magnets 352 via a pin or bolt 355 extending through plate extensions
354 and the spring 380 (Figure 11).

[0047] Referring now to Figure 12, some embodiments of the arm 102 include a mechanical

coupling head assembly 408. The assembly 408 includes a pair of articulated arm assemblies
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having moveable members 410, 412 coupled together by a series of rotatable or pivotal
couplings 414, 416, 418. The assembly 408 1s coupled to the arm portion 112 that 1s
adjustable 1n the base 110 as described herein. In the top view of Figure 13, the top portion
of arm 112 1s cut away to reveal a drive mechanism for the articulated arms. A hydraulic
cylinder 426 1s mounted at 430 1n the arm portion 112. A piston 428 1s reciprocally disposed
in the cylinder 426 for hydraulic movement. The piston 428 1s coupled to a slidable drive
member 422 having rollers 424. The drive member 422 includes rotatable couplings 414
coupled to arm members 410, which are rotatably coupled to clamping members 412 at 416.
Rotatable couplings 418 also allow clamping members 412 to pivot at angled support or
capture member 420 which 1s coupled to the adjustable arm portion at 409.

[0048] As shown 1n Figure 14, the cylinder 426 can be actuated to extend the piston 428 and
slide the drive member 422 toward the pipe 27°. This action moves the arm members 410,
causing the clamping members 412 to be rotated about the pivots 418 and clamp down on the
pipe 27°. If the smaller diameter pipe section 27 1s used, the cylinder 426 can extend the
piston 428 further to drive the members 422, 410 and rotate the clamping members 412 onto
to the pipe section 27.

[0049] As previously mentioned with respect to Figures 2 and 3, the stabilizer system 100
may include a retractable and extendable arm 102. The rotatably coupled arm 102 1s p1votal
by the drive mechanism 104. In some embodiments, and with reference to Figures 16 and 17,
a stabilizer system 500 includes an arm 502 pivotally coupled at 506 and retractable to the
position shown 1n Figure 16 by a drive mechanism 504. The drive mechanism 504 includes a
hydraulic cylinder 514, other known powered actuators. The drive mechanism 1s rotatably
coupled between a portion of the rig structure 16 and a base portion 510 of the arm 502. The
base portion 510 receives an adjustable arm portion 512 that includes an angled intermediate
portion 518 and a coupling head assembly 508. The coupling head assembly 508 may
include any of the coupling head embodiments described herein. An adjustment mechanism
520 includes a crank handle 522 with a threaded rod 524 coupled to a threaded nut 526 on the
adjustable arm portion 512.

[0050] Referring now to Figure 17, the hydraulic cylinder 514 can be actuated to extend a
piston 516 and rotate the arm 502 about the pivot 506. This extends the coupling head 508
toward the tubing string at well center. If the coupling head 508 i1s misaligned with well
center, such as at drill string 18, the handle 522 can be rotated to threadably extend or retract
the arm portion 512 and adjust the position of the coupling head 508. Thus, the drive
mechanism 520 provides a finer adjustment of the lateral position of the coupling head 508

than would be provided by the rotating drive mechanism 504 alone. In some embodiments,
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the arm 502 and the coupling head 508 are adjusted without pipe contact. In other
embodiments, a pipe section 1s engaged with the coupling head 508 and the adjustment
mechanism 320 1s used to align the pipe section 27 with the drill string 18 for proper stabbing
of the pipe section into the drill string.

[0051] In some embodiments, the stabilizer arm system may be coupled into other portions of
the rig structure and extendable at other angles. For example, with reference to Figure 18, a
system 600 includes an arm 602 extendable at pivot 606 to couple a head 608 with the pipe
section 27. An arm base 610 supports an adjustment mechanism 620 that adjusts the position
of an arm portion 612 to align the pipe section 27 for stabbing into pipe string 18. As shown
in Figure 19, the pipe section 27 1s moved axially to stab i1t into the pipe string 18 with
assistance from the rollers and/or flexibly retained magnets of the coupling head 608 as
described herein. The head assembly 608 1s then decoupled from the pipe section 27 and the
arm 602 1s retracted about the pivot 606 away from the made up pipe section.

[0052] In other embodiments, and with reference to Figure 20, a stabilizer arm system 700 1s
coupled at the rig floor 14. An arm 702 1s extendable at pivot 706 to couple a head 708 with
the pipe section 27. An arm base 710 supports an adjustment mechanism 720 that adjusts the
position of an arm portion 712 to align the pipe section 27 for stabbing into pipe string 18.
As shown 1n Figure 21, the pipe section 27 1s moved axially to stab it into the pipe string 13
with assistance from the rollers and/or flexibly retained magnets of the coupling head 708 as
described herein. The head assembly 708 1s then decoupled from the pipe section 27 and the
arm 702 1s retracted about the pivot 706 away from the made up pipe section.

[0053] In still further embodiments, and with reference to Figure 22, a stabilizer arm system
300 1s coupled to the rig structure in a horizontal, rather than vertical, plane above the rig
floor 14. An arm 302 1s extendable at pivot 806 in a horizontal plane to couple a head 8083
with the pipe section 27. An arm base 810 supports an adjustment mechanism 820 that
adjusts the position of an arm portion 812 to align the pipe section 27 for stabbing into pipe
string 18. As shown 1n Figure 23, the head assembly 808 1s decoupled from the made up pipe
string 18 and the arm 802 1s rotated about the pivot 806 to move the arm system away from
the made up pipe string.

[0054] In operation, the pipe stabilizer systems described herein provide an automated means
for handling and stabilizing pipe joint sections and other oilfield tubulars while they are
moved 1nto and out of position above a pipe string at well center. Referring now to Figures 1
and 24, different stages of operation for the pipe stabilizer system 100 are illustrated. It 1s
understood that various other embodiments as described herein may be used in a similar

manner, such as stabilizer systems 500, 600, 700, 800 and coupling head assemblies 208,
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308, 408. In Figures 1 and 24, a group of triple joint sections 20 1s stored in a setback or
storage area 23 waiting to be made up with the drill string 18. The stabilizer system 100 and
the pipe guide system 30 are in retracted positions. As previously noted, the pipe guide
system may be any known system for guiding pipes, such as the Pipe Section Guide System
with Flexible Member in PCT Application No. PCT/US09/58993 filed September 30, 2009.
The drive mechanism 34 of the pipe guide system 30 1s disengaged to allow the arms 32, the
cable 36, and the roller assembly 38 to hang 1n a downward position.

[0055] Referring next to Figure 25, the stabilizer system arm 102 1s extended as shown by the
cylinder 104. The pipe guide system arms 32 are extended as shown by the drive mechanism
34. In Figure 26, the pipe section 27 1s picked up by a pipe elevator of a top drive assembly
and moved laterally toward well center into engagement with the roller assembly 38 of the
extended pipe guide arms 32. As shown in Figure 27, the pipe guide system 30 engages or
catches the pipe section 27 as 1t swings toward well center. The pipe section 27 1s gathered
and stabilized by the roller assembly 38. Then, the drive mechanism 34 1s actuated to provide
a controlled retraction of the guide arms 32 such that the roller assembly slides down the pipe
section 27 and the cable 36 slackens to a hanging position, as shown by the range of positions
in Figure 2°7. The controlled retraction of the guide system 30 brings the pipe section 27 into
engagement with the coupling assembly 108 of the stabilizer arm 102 near well center above
the drill string 18. The coupling assembly 108 couples to the pipe section 27 magnetically or
mechanically according the various embodiments described herein. At this time, the
horizontal or lateral position of the pipe section 27 can be adjusted relative to the pipe string
18 using the adjustment mechanism 120. When properly aligned in this manner, the pipe
section 27 can then be stabbed into the pipe string 18 as shown 1n Figure 28.

[0056] Referring to Figure 29, the stabilizer arm 102 can be retracted as shown. Next, an
iron roughneck 80 can be moved into the position shown 1n Figure 30 for applying torque to
the pipe section 27 and making it up with the pipe string 18. Finally, as illustrated in Figure
31, the top drive 82 with elevator 84 moves the pipe string 18 down for drilling or other
downhole operation to a position where 1t can receive another pipe section.

[0057] Various combinations of the steps just described are also used to perform additional
operations. For example, a reverse order of the steps generally described with reference to
Figures 24-31 may be executed during a tripping out process. The extension of the stabilizer
arm 102 may be used to stabilize a pipe and the extension of the pipe guide arms 30 may be
used to push a tripped out pipe section back toward the storage setback area 23.

[0058] Referring now to Figure 32, some embodiments of the drilling system with the pipe

stabilizers as described herein may include a pipe erector and other components. A drilling
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system 900 comprises a rig structure 912, a hoisting system 914, a pipe erector system 950, a
top drive system 918, and drill floor equipment 920. The rig structure 912 comprises a mast
022, an elevated drill floor 924, and a sub-structure 926. The hoisting system 914 comprises
drawworks 928, a crown block 930, and a traveling block 932. The top drive system 918
comprises a top drive 934, bails 936, and an elevator 938. The drill floor equipment 920
comprises an iron roughneck system 948 and slips 949 that are located on well center 952.
The pipe erector system 950 moves the drill pipe 960 from a horizontal storage position 962
to an inclined position 964 where the upper end 966 of the drill pipe 1s substantially adjacent
to the elevated drill floor 924.

[0059] Referring to Figures 33-35, the erector system 950 comprises an erector frame 982,
pipe guides 984, a pivot 986, an elevating cylinder 988, and a rail 990. The erector system
950 1s utilized to elevate a pipe 960 from horizontal, as in Figure 33, and move the pipe to a
ramp 974 of the rig 912. The pipe 960 1s received by pipe guides 984 mounted on the frame
082. The elevating cylinder 988 elevates the frame 982 to an angle so that the axis of the
pipe 960 1s substantially parallel to the ramp 974, as 1llustrated in Figure 34. The frame 932
1s then moved along the rail 990 until the pipe 960 1s adjacent to the ramp 974, as 1llustrated
in Figure 35. Once on the ramp 974, the elevator 918, or some other lifting mechanism can
engage the pipe 960 and lift the pipe into the rig 912.

[0060] When the pipe 960 1s lifted into the rig 912 from the angled ramp 974, as previously
noted, 1t may be desirable to control the lateral movement of the lower end of the pipe 960 so
that the pipe does not swing dangerously once lifted from the ramp 974. Thus, the various
embodiments of a pipe guide system and a pipe stabilizer as disclosed herein may be attached
to the mast 922, or other drill floor equipment, and operated as described herein to control,
guide and stabilize the pipe 960 to well center 952.

[0061] While certain embodiments of the disclosed principles have been shown and
described, modifications thereof can be made by one skilled in the art without departing from
the scope or teaching of this disclosure. The embodiments described herein are exemplary
only and are not limiting. Accordingly, the scope of protection 1s not limited to the
embodiments described herein, but 1s only limited by the claims that follow, the scope of

which shall include all equivalents of the subject matter of the claims.
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CLAIMS
What is claimed 1s:
1. A pipe handling system comprising:

a lifting mechanism configured to couple to an upper end of a pipe;

a guide system operable to engage the pipe and control lateral movement of the pipe

as 1t is moved between a storage position and a well center position;
a pipe stabilizer including an end portion for receiving the pipe; and
a magnetic member coupled to the stabilizer end portion and configured to releasably
couple to the pipe;

wherein the magnetic member is moveable retained at the stabilizer end portion.
2. The pipe handling system of claim 1 further comprising a biasing spring coupling the
magnetic member to the stabilizer end portion.
3. The pipe handling system of claim 2 wherein the spring allows movement of the
magnetic member in response to pipe movement while retaining the magnetic member at the
end portion.
4, The pipe handling system of claim 1 wherein the pipe stabilizer further includes an
end portion adjustment mechanism.
J. The pipe handling system of claim 4 wherein the adjustment mechanism is configured
to move the end portion relative to a drill string.
6. The pipe handling system of claim 5 wherein the adjustment mechanism is configured
to move the pipe relative to a drill string when the pipe is releasably coupled to the magnetic
member.
7. The pipe handling system of claim 1 wherein the pipe stabilizer is extendably coupled

to a rig structure.

8. The pipe handling system of claim 1 wherein the pipe stabilizer is extendable toward
the pipe and retractable away from the pipe.

9. The pipe handling system of claim 8 wherein the pipe stabilizer comprises a rotatable
arm.

10.  The pipe handling system of claim 9 wherein the rotatable arm is pivotably coupled to
a rig structure.

11.  The pipe handling system of claim 9 wherein the rotatable arm comprises an
adjustment mechanism configured to further extend the end portion relative to another

portion of the arm.

2. The pipe handling system of claim 4 wherein the adjustment mechanism comprises a

crank handle and a rod threadably coupled to a nut.
12
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13.  The pipe handling system of claim 1 wherein the magnetic member comprises a
roller.
14. The pipe handling system of claim 1 further comprising:

an elevated drill floor of the rig structure;

a pipe erector operable to move a pipe from a horizontal storage position to an
inclined position where an upper end of the pipe is adjacent to the elevated
drill floor, wherein in the inclined position, the pipe is at an angle between
horizontal and vertical and the upper end of the pipe is offset from well center;
and

wherein the guide system 1s operable to engage the pipe and control lateral movement
of the pipe toward well center as the pipe is moved from being supported in
the inclined position by the pipe erector to a vertical position supported by the
rig, and the pipe stabilizer is operable to position the magnetic member
adjacent well center and stabilize the pipe by magnetically coupling the
magnetic member to the pipe.

15. A pipe handling system comprising:

a lifting mechanism configured to couple to an upper end of a pipe;

a guide system operable to engage the pipe and control lateral movement of the pipe
as it 1s moved between a storage position and a well center position;

a rotatable arm pivotal to position a coupling head assembly adjacent the well center
position; and

wherein the coupling head assembly includes a spring biased magnetic coupling
member.

16.  The pipe handling system of claim 15 further including a roller disposed adjacent the

magnetic coupling member.

7. The pipe handling system of claim 15 wherein magnetic coupling member comprises
a roller.
18.  The pipe handing system of claim 15 wherein the magnetic coupling member couples

to a pipe to stabilize the pipe near the well center position.

19.  The pipe handling system of claim 18 wherein the magnetic coupling member is
moveable in response to pipe movement while the spring retains the magnetic coupling
member in the head assembly.

20.  The pipe handling system of claim 18 further comprising an adjustment mechanism in

the arm to further adjust the position of the pipe to well center.

13



21.

22.

CA 02779612 2013-10-08

A pipe handling system comprising:

a lifting mechanism configured to couple to an upper end of a pipe;

a guide system operable to engage the pipe and control lateral movement of the pipe
as 1t 1s moved between a storage position and a well center position;

a rotatable arm pivotal to position a coupling head assembly adjacent the well center
position;

an adjustment mechanism coupled to the arm to further adjust the position of the
coupling head assembly while the rotatable arm 1s fully extended; and

a flexibly retained magnetic member in the coupling head assembly to couple the

pipe.
The pipe handling system of claim 21 further comprising a hydraulically actuated

clamping arm 1n the coupling head assembly to couple to the pipe.

23.

24.

23.

A pipe handling method comprising:

supporting an upper end of a pipe with a lifting mechanism;

extending a pipe guide;

engaging the pipe with the extended pipe guide to control lateral movement of the
pipe; and

further extending a magnet with a pipe stabilizer to couple to and stabilize the pipe
during lateral movement wherein the magnet 1s moveably retained in the pipe
stabilizer.

The method of claim 23 further comprising:

biasing the magnet with a spring.

The method of claim 24 further comprising retaining the magnet with the spring while

allowing movement of the magnet in response to pipe movement.

26.
27.

The method of claim 23 further comprising rolling the magnet along the coupled pipe.
The method of claim 23 further comprising adjusting the position of the extended

magnet relative to a well center position or a work string.
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