I*I Innovation, Sciences et Innovation, Science and CA 2886071 C 2018/10/23

Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 886 071
(12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2013/10/01 (51) CLInt./Int.Cl. £E27B 79/06 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2014/04/10 E218 19/16(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2018/10/23 PRATT BRITTAN S.. US:
(85) Entree phase nationale/National Entry: 2015/03/25 HEIDECKE, KARSTEN, US
(86) N° demande PCT/PCT Application No.: US 2013/062863 | (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2014/055516 WEATHERFORD TECHNOLOGY HOLDINGS, LLC, US
(30) Priorités/Priorities: 2012/10/02 (US61/709,089): (74) Agent: DEETH WILLIAMS WALL LLP
2013/09/30 (US14/041,841)

(54) Titre : ANSES DE COMPENSATION
(54) Title: COMPENSATING BAILS

/
RN
e

1 .;,...-\_18

5 ]
/ l\\“\:\:\:\ -
N LY

| I
rd
ra i
N~ o

(57) Abréegée/Abstract:

A pipe handler for assembling and deploying a string of threaded tubulars into a wellbore includes a pair of compensating bails and
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segment; and a compensator connecting the respective first and second baill segments. Each compensator includes a load
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the respective load cylinder In the hoisting position. The compensating bails are capable of supporting string weight in the hoisting
position.
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COMPENSATING BAILS

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure
[0001] The present disclosure generally relates to compensating bails.
Description of the Related Art

[0002] In wellbore construction and completion operations, a wellbore is formed to
access hydrocarbon-bearing formations (e.g., crude oil and/or natural gas) by the use
of drilling. Drilling is accomplished by utilizing a drill bit that is mounted on the end of
a drill string. To drill within the wellbore to a predetermined depth, the drill string is
often rotated by a top drive or rotary table on a surface platform or rig, and/or by a
downhole motor mounted towards the lower end of the drill string. After drilling to a
predetermined depth, the drill string and drill bit are removed and a section of casing
IS lowered into the wellbore. An annulus Is thus formed between the string of casing
and the formation. The casing string is hung from the wellhead. A cementing
operation is then conducted in order to fill the annulus with cement. The casing string
IS cemented into the wellbore by circulating cement into the annulus defined between
the outer wall of the casing and the borehole. The combination of cement and casing
strengthens the wellbore and facilitates the isolation of certain areas of the formation

behind the casing for the production of hydrocarbons.

[0003] Drill strings and casing strings are typically assembled by screwing together
threaded joints end to end. As the joints are screwed together, allowance must be
made for longitudinal displacement of the couplings as one Is rotated relative to the
other. Such displacement is accounted for using a thread (aka joint) compensator.
Several prior art compensators are not designed to support an entire string of joints
and/or do not inhibit or prevent undesirable movement of such joints within a derrick,
particularly unwanted movement of a top end of a stand of joints in a derrick. One
such system uses a compensator disposed between a travelling block and a typical
elevator. A cable or cables are interposed between the compensator and the elevator.
If a stand of multiple joints is lifted with such a system, it is possible for the top of the
stand to whip around in the derrick due to the freedom of movement permitted by the

cable(s).
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[0004] When a joint compensator is used to support only one joint, once the single
joint has been moved Iin and connected to a string that hangs from the slips in the
rotary table, the joint compensator must be disconnected and moved out of the way,
then a lifting elevator is connected to the string below the travelling block to support
the entire string. Single joint compensators also cannot be used with a top drive, since
an accidental overpull can result during a break out operation when the weight of an

entire string Is inadvertently applied to the compensator.

SUMMARY OF THE DISCLOSURE

[0005] The present disclosure generally relates to compensating bails. In one
embodiment, a pipe handler for assembling and deploying a string of threaded
tubulars into a wellbore includes a pair of compensating bails and an elevator pivotally
connected to the compensating bails. Each compensating ball includes: a first ball
segment; a second baill segment; and a compensator connecting the respective first
and second baill segments. Each compensator includes a load cylinder connected to
the respective first bail segment and a linear actuator disposed in the respective load
cylinder and operable to retract the respective second bail segment from a hoisting
position to a ready position. Each second baill segment iIs engaged with the
respective load cylinder in the hoisting position. The compensating bails are capable

of supporting string weight in the hoisting position.

[0006] In another embodiment, a method of assembling and deploying a string of
threaded tubulars into a wellbore includes engaging a pipe handler with one or more
joints of the threaded tubulars. The pipe handler has an elevator and a pair of bails
and each balil has an integral compensator. The method further includes hoisting and
swinging the joints over the string using the pipe handler; operating the compensators
to a ready position; stabbing the joints into the string; and making up a threaded
connection between the joints and the string while operating the compensators to

maintain the joints in a neutral or substantially neutral condition.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] So that the manner In which the above recited features of the present
disclosure can be understood in detail, a more particular description of the disclosure,
briefly summarized above, may be had by reference to embodiments, some of which

are lIllustrated in the appended drawings. It is to be noted, however, that the
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appended drawings illustrate only typical embodiments of this disclosure and are
therefore not to be considered limiting of its scope, for the disclosure may admit to

other equally effective embodiments.

[0008] Figure 1 lllustrates a drilling rig in a drilling mode, according to one

embodiment of the present disclosure.

[0009] Figure 2A Illustrates one of the compensating bails of the drilling rig.

Figures 2B and 2C illustrate an integral compensator of the bail.
[0010] Figure 3 illustrates an alternative compensator for use with the balils.

[0011] Figures 4A-4D Illustrate extension of the drill string using the compensating

bails.

[0012] Figure 5 Illustrates a flowback tool for tripping darill pipe with the

compensating balls, according to another embodiment of the present disclosure.

[0013] Figures 6A-6F illustrate the drilling rig in a casing mode and extension of a
casing string using compensating bails, according to another embodiment of the

present disclosure.

DETAILED DESCRIPTION

[0014] Figure 1 illustrates a drilling rig 1 in a drilling mode, according to one
embodiment of the present disclosure. The drilling rig 1 may be part of a drilling
system further including a fluid handling system (not shown), a blowout preventer
(BOP, not shown), and a drill string 2. The drilling rig 1 may include a derrick 3
having a rig floor 4 at its lower end, a top drive 5, a hoist, and a fluid power unit 13.
The rig floor 4 may have an opening through which the drill string 2 extends

downwardly through the BOP and into a wellbore (not shown).

[0015] The drilling rig 1 may further include a rail 6 extending from the rig floor 4
toward a crown block 7 of the hoist. The top drive 5 may include an extender 5x
(Figure 4A), a motor 5m, an inlet 5i, a gear box 5g, a swivel or, a quill 5q, a trolley 5t,
a pipe handler 8, and a backup wrench 5w. The top drive motor 5m may be electric
or hydraulic and have a rotor and a stator. The motor 5m may be operable to rotate
the rotor relative to the stator which may also torsionally drive the quill 5q via one or
more gears (not shown) of the gear box 5g. The quill 5 may have a coupling (not

shown), such as splines, formed at an upper end thereof and torsionally connecting
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the quill to a mating coupling of one of the gears. Housings of the motor 5m, swivel
5r, gear box 5g, and backup wrench Sw may be connected to one another, such as by
fastening, so as to form a non-rotating frame. The top drive 5 may further include an

interface (not shown) for receiving power and/or control lines.

[0016] The extender 5x may torsionally connect the frame to the trolley 5t and
iInclude one or more arms and an actuator, such as a piston and cylinder assembly
(PCA). The extender arms may pivotally connect to the frame and trolley 5t such that
operation of the extender actuator may horizontally extend or retract the frame (and
rotating components) relative to the trolley 5t and rail 6. The trolley 5t may ride along
the rail 6, thereby torsionally restraining the frame while allowing vertical movement of
the top drive 5 with a travelling block 9 of the rig hoist. The traveling block 9 may be
connected to the frame, such as by fastening to suspend the top drive 5 from the
derrick 3. The swivel 5r may Include one or more bearings (not shown) for
longitudinally and radially supporting rotation of the quill 5q relative to the frame. The
inlet 51 may have a coupling for connection to a Kelly hose (not shown) and provide
fluid communication between the Kelly hose and a bore of the quill 5g. The quill 59
may have a coupling, such as a threaded pin, formed at a lower end thereof for

connection to a mating coupling, such as a threaded box, of the drill string 2.

[0017] Alternatively, the top drive 5 may include a becket for receiving a hook of
the traveling block 9. Alternatively, a Kelly and rotary table may be used instead of a

top drive.

[0018] The pipe handler 8 may include an elevator 8e, a pair (only one shown) of
compensating bails 10, and a link tilt 8t. Each bail 10 may have an eyelet formed at
each longitudinal end thereof. An upper eyelet of each bail 10 may be received by a
respective lifting lug of the top drive frame, thereby pivotally connecting the balls to
the top drive 5. A lower eyelet of each bail 10 may be received by a respective lifting
lug of the elevator 8e, thereby pivotally connecting the balls to the elevator. The link
tilt 8t may include a pair (only one shown) of PCAs for swinging the elevator 8e
relative to the top drive frame. Each link tilt PCA may have a coupling, such as a
hinge knuckle, formed at each longitudinal end thereof. An upper hinge knuckle of
each PCA may be received by a respective complementary hinge knuckle of the top

drive frame, thereby pivotally connecting the PCAs to the top drive 5 (when fastened
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together by a hinge pin). A lower hinge knuckle of each PCA may be received by a
complementary hinge knuckle of the respective bail 10, thereby pivotally connecting

the PCAs to the balls (when fastened together by a hinge pin).

[0019] The elevator 8e may be manually opened and closed or the pipe handler 8
may Include an actuator (not shown) for opening and closing the elevator. The
elevator 8e may include a bushing having a profile, such as a Dbottleneck,
complementary to an upset formed in an outer surface of the drill pipe 2p adjacent to
the threaded coupling thereof. The bushing may receive the drill pipe 2p for hoisting
one or more joints thereof, such as stand 11 preassembled with two (or more) joints.
The pipe handler 8 may deliver the stand 11 to the drill string 2 where the stand 11
may be assembled therewith to extend the drill string during a drilling operation. The
pipe handler 8 may be capable of supporting the weight of the drill string 2 (as
opposed to a single joint elevator which is only capable of supporting the weight of the
stand 11).

[0020] Alternatively, the elevator 8e may have a gripper, such as slips and a cone,

capable of engaging an outer surface of the drill pipe 2p at any location therealong.

[0021] The fluid power unit 13 may Iinclude a compressed air supply 13s, a
pneumatic manifold 13m and a control console 13c. A control line 13n may have a
fluid conduit, such as a hose, and may provide fluild communication between the balls
10 and the pneumatic manifold 13m. The pneumatic manifold 13m may have one or
more control valves controlled by the console 13c for operation of the bails 10. The

pneumatic manifold 13m may be fed by the compressed air supply 13s.

[0022] Alternatively, the supply 13s may provide compressed nitrogen instead of
air. Alternatively, the fluid power unit 13 may be hydraulic. Additionally, the fluid
power unit 13 may include one or more additional conduits for operation of the link tilt

8t and/or the elevator actuator.

[0023] The backup wrench 5w may include a tong, a telescoping arm, an arm
actuator (not shown), and a tong actuator (not shown). The telescoping arm may
torsionally connect the tong to the top drive frame while allowing the arm actuator to
longitudinally move the tong relative to the frame. The tong may include a pair of

jJaws and the tong actuator may radially move one of the jaws radially toward or away
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from the other jaw. The arm actuator may also operate as a thread compensator while

making up a threaded connection between the quill 5 and the stand 11 (Figure 4D).

[0024] The traveling block 9 may be supported by wire rope 12r connected at its
upper end to the crown block 7. The wire rope 12r may be woven through sheaves of
the blocks 7, 9 and extend to drawworks 12d for reeling thereof, thereby raising or

lowering the traveling block 9 relative to the derrick 3.

[0025] The drill string 2 may include a bottomhole assembly (BHA, not shown) and
a conveyor. The conveyor may include joints of drill pipe 2p connected together, such
as by threaded couplings. The BHA may be connected to the conveyor, such as by
threaded couplings, and include a drill bit and one or more drill collars connected
thereto, such as by threaded couplings. The drill bit may be rotated by the top drive 5
via the conveyor and/or the BHA may further include a drilling motor (not shown) for
rotating the drill bit. The BHA may further include an instrumentation sub (not shown),
such as a measurement while drilling (MWD) and/or a logging while drilling (LWD)

sub.

[0026] Alternatively, the conveyor may be part of a work string instead of the drlll
string 2. If rotation of the work string is not required, the top drive may be omitted and
the pipe handler 8 connected to a Kelly swivel. Alternatively, the pipe handler 8 may
be used to assemble any other type of ollfield country tubular, such as casing, liner, or

wellscreen.

[0027] A wellhead (not shown) may be mounted on a conductor pipe which has
been cemented into the wellbore. The BOP may be connected to the wellhead, such
as by a flanged connection. The wellbore may be terrestrial or subsea. If terrestrial,
the wellhead may be located at a surface of the earth and the drilling rig 1 may be
disposed on a pad adjacent to the wellhead. If subsea, the wellnead may be located
on the seafloor or adjacent to the waterline and the drilling rig may be located on an

offshore drilling unit or a platform adjacent to the wellhead.

[0028] The drill string 2 may be used to extend the wellbore through an upper
formation (not shown) and/or lower formation (not shown). The upper formation may
be non-productive and the lower formation may be a hydrocarbon-bearing reservolr.

Alternatively, the lower formation may be non-productive (e.g., a depleted zone),

o



10

15

20

29

30

CA 02886071 2015-03-25

WO 2014/055516 PCT/US2013/062863

environmentally sensitive, such as an aquifer, or unstable.

[0029] The fluid handling system may Include a mud pump, a drilling fluid
reservoir, such as a pit or tank, a solids separator, such as a shale shaker, a return
line, a feed line, and a supply line. A first end of the return line may be connected to
the wellhead and a second end of the return line may be connected to an inlet of the
shaker. A lower end of the supply line may be connected to an outlet of the mud
pump and an upper end of the supply line may be connected to the inlet 5i of the top
drive 5. A lower end of the feed line may be connected to an outlet of the pit and an

upper end of the feed line may be connected to an inlet of the mud pump.

[0030] During the drilling operation, the mud pump may pump the drilling fluid from
the pit, through the supply line to the top drive 5. The drilling fluid may include a base
liguid. The base liqguid may be refined or synthetic oil, water, brine, or a water/oll
emulsion. The drilling fluid may further include solids dissolved or suspended In the
base liquid, such as organophilic clay, lignite, and/or asphalt, thereby forming a mud.
The drilling fluid may flow from the supply line and into the drill string 2 via the top
drive 5. The drilling fluid may be pumped down through the drill string 2 and exit the
drill bit, where the fluid may circulate the cuttings away from the bit and return the
cuttings up an annulus formed between an inner surface of the wellbore and an outer
surface of the arill string 2. The returns (drilling fluid plus cuttings) may flow up the
annulus to the wellhead and be diverted through the return line and into the shale
shaker. The shale shaker may process the returns to remove the cuttings and
discharge the processed fluid into the mud pit, thereby completing a cycle. As the
drilling fluid and returns circulate, the drill string 2 may be rotated by the top drive 5

and lowered by the traveling block 9, thereby extending the wellbore.

[0031] Figure 2A illustrates one of the compensating bails 10. Figures 2B and 2C
llustrate an integral compensator 20 of the bail 10. Each compensating bail 10 may
iInclude an upper bail segment 15, a lower bail segment 16, and the compensator 20
connecting the bail segments. As discussed above, each bail segment 15, 16 may
have an eyelet formed at a longitudinal end thereof for connection to the respective
top drive frame and the elevator 8e. To facilitate assembly, the lower bail segment 16
may Include an adapter 19 and a link 17, each having a threaded coupling, such as a

pin, formed at a longitudinal end thereof and connected by a coupling 18 having
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respective threads, such as boxes formed Iin an inner surface thereof. The ball
segment 15, 16 may have an equal or substantially equal length or one of the ball

segments may be substantially longer than the other bail segment.

[0032] Each compensator 20 may Iinclude a load cylinder 21, a linear actuator,
such as a pneumatic piston 22 and cylinder 23 assembly (PCA), a flex joint 24, an
upper adapter 25, and a linear bearing 26. The lower adapter 19 of the lower ball
segment 16 may have a crown 19c, a head 19nh, a body 19b, and a shoulder 19s
formed between the head and the body. The load cylinder 21 may have a chamber
21c, a shoulder 21s, and a passage 21p. The passage 21p may be formed through
an end portion of the load cylinder 21 and the shoulder 21s may be formed at the end
portion. The head 19h may be disposed in the chamber 21¢c and have a sliding fit
relative to an inner wall of the load cylinder 21 and the body 19b may extend through
the passage 21p and be transversely supported by the linear bearing 20, thereby
forming a bending moment connection between the lower bail segment 16 and the
load cylinder 21 while allowing relative longitudinal movement therebetween. A
housing of the linear bearing 26 may be connected to the load cylinder 21, such as by
an interference fit. A lower end of the PCA 22, 23 may be connected to the lower ball
segment 16, such as by the pneumatic cylinder 23 having a threaded outer surface at
a lower end thereof and the crown 19c having a complementary threaded inner

surface.

[0033] An upper end of the PCA 22, 23 may be connected to the upper adapter 25
by the flex joint 24. The flex joint 24 may be a spherical bearing longitudinally
connecting the piston 22 to the upper adapter 25 while allowing articulation of the
PCA 22, 23 relative to the adapter to accommodate bending moment. The flex joint
24 may Include a bearing cap 24c having a curved, such as toroidal, outer surface, a
complementary bearing race 25r, and a fastener 24f connecting the bearing cap to
the bearing race, connecting the bearing race to the upper adapter 25, and
connecting the bearing cap to an upper end of the piston 22. Although shown
schematically as a pin, the fastener 24p may include multiple fasteners of varying
types to make the connections between the members of the flex joint 24. Although
shown schematically as integral with the adapter 25, the bearing race 25r may be a
separate member connected thereto. The flex joint 24 may further include a coating

or liner of lubricative material (not shown) disposed or coated in/on the bearing cap
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24¢ and/or bearing race 25r or the flex joint 24 may be packed with a lubricant, such

as grease.

[0034] Each PCA 22, 23 may be pneumatically driven by the control line 13n
extending from the manifold 13m. The upper adapter 25 may be disposed In the
chamber 21c¢ and connected to the load cylinder 21, such as by threaded couplings or
fasteners. The upper adapter 25 may have a threaded socket 25s formed in an upper
portion thereof for receiving a threaded lower end of the upper bail segment 195,
thereby connecting the upper adapter and the upper baill segment. The upper
adapter 25 may have a fluid passage 25p formed therethrough and a fitting 27u,b
connected at each end of the passage. An upper fitting 27u may receive an upper
end of the control line 13n and a lower fitting 27b may receive an upper end of a

flexible jumper 28.

[0035] The piston 22 may be disposed In a chamber of the pneumatic cylinder 23,
thereby dividing the chamber into an upper portion and a lower portion. A shoulder of
the piston 22 may carry a seal for engaging an inner surface of the pneumatic cylinder
23 and a cap of the pneumatic cylinder may carry a seal for engaging a shaft portion
of the piston. The pneumatic cylinder 23 may have a pneumatic port 23p formed
through a wall thereof and in fluld communication with the upper portion of the
pneumatic cylinder chamber. A fitting 27¢ may be connected to the pneumatic
cylinder 23 at the port 23p and may receive a lower end of the flexible jumper 28,
thereby providing fluid communication between the control line 13n and the PCA 22,
23. The pneumatic cylinder 23 may also have a equalization port 23e formed through
a wall thereof and in fluld communication with the lower portion of the pneumatic
cylinder chamber, thereby providing fluid communication between the lower portion

and the load cylinder chamber 21c.

[0036] The lower baill segment 16 and pneumatic cylinder 23 may be longitudinally
movable relative to the load cylinder 21 and the upper bail segment 15 between a
hoisting position (Figure 2B) and a ready position (Figure 2C). The lower ball
shoulder 19s may be seated against the load cylinder shoulder 21s in the hoisting
position and a bottom of the load cylinder 21 may be seated against a top of the
coupling 18 In the ready position. A stroke length 29 between the ready and hoisting
positions may correspond to, such as being equal to or slightly greater than, a

makeup length of the drill pipe couplings. Resting the lower bail segments 16 on the
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respective load cylinders 21 in the hoisting position may provide a more robust
support than the PCAs 22, 23 In the ready position so that string weight may be
supported by the bail segments 15, 16 and the load cylinders 21 instead of the PCAs
22, 23 which may only be capable of supporting weight of a joint or stand of joints

(plus the elevator 8e and the lower balls 10).

[0037] Each compensating bail 10 may further include the hinge knuckle (not
shown, see Figure 1) for receiving the lower end of the respective link tilt 8t. The
hinge knuckle may be connected to the load cylinder 21, such as by one or more
fasteners. Alternatively, the hinge knuckle may be connected to the upper ball
segment 15. Alternatively, the link tilt lower end may connect to the lower ball
segment 16 by a slide hinge. Alternatively, the link tilt lower end may be pivotally
connected to the lower bail segment 16 and the link tilt upper end may connect to the

top drive frame by a slide hinge.

[0038] Alternatively, each PCA 22, 23 may be hydraulically driven. Alternatively,
the compensating bails 10 may each include an electro-mechanical linear actuator,
such as a motor and lead screw, instead of the PCAs 22, 23. Alternatively, each
compensating bail 10 may be used upside down. Alternatively, the flex joint 24 may
connect the pneumatic cylinder 23 to the lower baill segment 16 or each
compensating baill 10 may include a second flex joint connecting the pneumatic
cylinder 23 to the lower bail segment 16. Alternatively, the pneumatic cylinder 23 may

be connected to the lower bail segment 16 by one or more fasteners.

[0039] Figure 3 illustrates an alternative compensator for use with each bail. The
alternative compensator may further include an expansion joint, such as bellows 30,
and/or the load cylinder chamber may be filled with liquid lubricant 31, such as
bearing oil. The bellows 30 may seal the upper segment body-passage interface to
prevent debris for fouling the compensator and/or for retaining the liquid lubricant 31
In the chamber and passage. The alternative compensator may include a modified

coupling 38 having a recess for receiving a lower end of the bellows 30.

[0040] Figures 4A-4D lllustrate extension of the drill string 2 using the

compensating bails 10. During drilling of the wellbore, once a top of the drill string 2

reaches the rig floor 4, the drill string may then require extension to continue drilling.

Drilling may be halted by stopping advancement and rotation of the top drive 5 and

removing weight from the drill bit. A spider 14 (Figure 1) may then be
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operated to engage an upper end of the drill string 2, thereby longitudinally supporting
the drill string from the rig floor 4. The backup wrench arm actuator may be operated
to lower the backup wrench tong to a position adjacent a top coupling of drill string 2.
The backup wrench tong actuator may then be operated to engage the backup
wrench tong with the top coupling. The backup wrench arm actuator may then be
operated as a thread compensator and the top drive motor 5m operated to loosen and

spin the connection between the quill 59 and the top coupling.

[0041] Once the connection between the quill 5g and the top coupling has been
unscrewed, the top drive 5 may then be raised by the drawworks 12d until the
elevator 8e is proximate to a top of the stand 11. The elevator 8e may be opened (or
already open) and the link tilt 8t operated to swing the elevator into engagement with
the top coupling of the stand 11. The elevator 8e may then be closed to securely grip
the stand 11. The compensating bails 10 may be In the hoisting position. The top
drive 5 and stand 11 may then be raised by the drawworks 12d and the link tilt 38t
operated to swing the stand over and into alignment with the drill string 2. The
compensating bails 10 may then be stroked 40u to the ready position by supplying
compressed air to the PCAs 22, 23 from the fluid power unit 13, thereby slightly
raising the stand 11 and shifting weight of the stand 11 to the PCAs 22, 23.

[0042] The top drive 5 and stand 11 may be lowered and a bottom coupling of the
stand 11 stabbed into the top coupling of the drill string 2. A spinner (not shown) may
be engaged with the stand 11 and operated to spin the stand 11 relative to the drill
string 2, thereby beginning makeup of the threaded connection. A pneumatic
pressure may be maintained in the PCAs 22, 23 corresponding to the weight of the
stand 11 (plus lower bails 16 and elevator 8e) so that the stand 11 Is maintained in a
neutral or substantially neutral condition during makeup. A pressure regulator of the
manifold 13m may relieve fluid pressure from the PCAs 22, 23 as the stand 11 Is
being madeup to the drill string 2 to maintain the neutral condition while the lower bail
segment 16 and pneumatic cylinder 23 stroke downward 40d to accommodate the
longitudinal displacement of the threaded connection. A drive tong 41d may be
engaged with a bottom coupling of the stand 11 and a backup tong 41b may be
engaged with a top coupling of the drill string 2. The drive tong 41d may then be
operated to tighten the connection between the stand 11 and the drill string 2, thereby

completing makeup of the threaded connection.

11



10

15

20

29

30

CA 02886071 2015-03-25

WO 2014/055516 PCT/US2013/062863

[0043] Once the connection has been tightened, the tongs 41d,b may be
disengaged. The elevator 8e may be partially opened to release the stand 11 and the
top drive 5 lowered relative to the stand. Fluid pressure may be relieved from the
PCAs 22, 23 so that the lower bail segment 16 moves downward 42 until the shoulder
19s engages the load cylinder shoulder 21s (hoisting position). The backup wrench
arm actuator may be operated to lower the backup wrench tong to a position adjacent
the top coupling of the stand 11. The backup wrench tong actuator may then be
operated to engage the backup wrench tong with the top coupling of the stand 11, the
elevator 8e may be fully opened, and the link-tilt operated to clear the elevator. The
arm actuator may then be operated as the thread compensator and the top drive
motor dSm operated to spin and tighten the threaded connection between the quill 5g
and the stand 11. The spider 14 may then be operated to release the drill string 2

and drilling may continue with the arill string extended by the stand 11.

[0044] Figure 5 lllustrates a flowback tool 50 for tripping drill pipe 2p with the
compensating balls, according to another embodiment of the present disclosure. If
the drill string 2p (or work string) is being tripped into the wellbore and does not
require rotation thereof during tripping, the flowback tool 50 may be connected to the
top drive quill 5g and used for lowering the drill string instead of making up the
connection between the quill and the top coupling of the stand 11. The upper and/or
lower bails 15, 16 may be replaced with longer bails to accommodate the addition of
the flowback tool 50.

[0045] The flowback tool 50 may Iinclude a cap 51, a housing 52, a mud saver
valve 53, a mandrel 54, a nose 55, and a linear actuator 56u,b (only partially shown).
The mandrel 54 and the nose 55 may be longitudinally movable relative to the
housing 52 between a retracted position and an engaged position by the actuator
560u,b. The nose 55 may sealingly engage an outer surface of the drill pipe 2p in the
engaged position, thereby providing fluid communication between the top drive 5 and

the bore of the drill pipe.

[0046] The flowback actuator may include two or more PCAs (not shown), an
upper swivel 56u, and a lower swivel 56b. Each flowback PCA may be longitudinally
coupled to the housing 51 via the upper swivel and longitudinally coupled to the nose
55 via the lower swivel. The upper swivel 56u may include arms for engaging the load

cylinders 20, thereby torsionally coupling the flowback PCAs to the compensating
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pbails 10. Each of the swivels 56u,b may include one or more bearings, thereby
allowing relative rotation between the flowback PCAs and the housing 52. The control
line 13n may further include hydraulic or pneumatic conduits to provide for extension

and retraction of the flowback PCAs and operation of the nose 55 via a port thereof.

[0047] The flowback cap 51 may be annular and have a bore therethrough. An
upper longitudinal end of the cap 51 may include a threaded coupling, such as a box,
for connection with a threaded coupling of the quill 5gq, such as a pin, thereby
longitudinally and torsionally connecting the quill and the cap. The cap 51 may taper
outwardly so that a lower longitudinal end thereof may have a substantially greater
diameter than the upper longitudinal end. An inner surface of the cap lower end may
be threaded for receiving a threaded upper longitudinal end of the housing 52,

thereby longitudinally connecting the cap and the housing.

[0048] The flowback housing 52 may be tubular and have a bore formed
therethrough. An outer surface of the housing 52 may be grooved for receiving the
bearings, such as ball bearings, thereby longitudinally connecting the housing and the
upper swivel 5ou. A lower longitudinal end of the housing 52 may be longitudinally
splined for engaging longitudinal splines formed on an outer surface of the mandrel
54, thereby torsionally connecting the housing and the mandrel. The housing lower
end may form a shoulder for receiving a corresponding shoulder formed at an upper
longitudinal end of the mandrel 54, thereby longitudinally connecting the housing and
the mandrel in a hoisting position. The flowback PCAs may be capable of supporting
weight of the nose 55 and the mandrel 54 and the shoulders, when engaged, may be
capable of supporting weight of the drill string 2. The shoulders may engage before
the flowback PCAs are fully extended, thereby ensuring that string weight is not

transferred to the flowback PCAs.

[0049] A lower longitudinal end of the flowback mandrel 54 may form a threaded
coupling, such as a pin, for engaging a threaded coupling, such as a box, formed at a
upper end of the drill pipe 2p if shifting the flowback tool to a well control mode
becomes necessary. An outer surface of the mandrel 54 adjacent to the lower
longitudinal end may be threaded and form a shoulder for receiving a threaded inner
surface and shoulder of the nose 55, thereby longitudinally and torsionally connecting

the nose and the mandrel. One or more seals may be disposed between the mandrel
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54 and the nose 59, thereby isolating a seal chamber of the nose from an exterior of
the flowback tool 50. A substantial portion of the mandrel bore may be sized to

receive the mudsaver valve 53.

[0050] The flowback nose 55 may include a body, a piston, one or more fasteners,
such as dogs, a seal retainer, a seal, a stop, and a valve. The nose body may be
annular and have a bore therethrough. The nose body may include a groove formed
In an outer surface for receiving bearings, such as balls. A port may be formed
through the wall of the nose body providing fluid communication between the groove
and an outer surface of the nose piston. The nose body may include one or more
slots formed In an inner surface for receiving respective dogs. Each slot may have an
iInclined face for radially moving the dogs from a retracted position to an extended

position as the nose piston moves longitudinally relative to the nose body.

[0051] The nose piston may include corresponding slots formed therethrough for
receiving the dogs. Each piston slot may include a lip (not shown) for abutting a
respective lip (not shown) formed In each dog, thereby radially retaining the dogs In
the slot. Each dog may include a tapered inner surface for engaging an end of the drill
pipe 2p when the drill pipe iIs being moved longitudinally relative to the nose body
from the locked position to the well control position, thereby longitudinally moving the
piston and radially moving the dogs from the extended position to the retracted
position. The nose body may include a groove formed in an inner surface for receiving

a seal, such as an o-ring, for engagement with the mandrel 54.

[0052] The nose body may include a vent formed through a wall thereof and in
fluid communication with a seal chamber, defined by a portion of the nose bore
between the seal and the mandrel seal, and the valve for safely disposing of residual
fluid left in the seal chamber before disengaging the drill pipe 2p. The vent may be
threaded for receiving a threaded coupling of the valve, thereby longitudinally and
torsionally connecting the valve and the body. The body may include a recess formed
at a lower longitudinal end thereof for receiving the seal retainer and the stop. One or
more holes may be formed through the housing wall for receiving fasteners, such as
set screws, thereby longitudinally connecting the seal retainer and the nose body. The

nose body may include a profile formed therein for receiving a corresponding profile
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formed in an outer surface of the nose piston.

[0053] The nose piston may be annular and have a bore formed therethrough. The
nose piston may be disposed in the nose body and longitudinally movable relative
thereto between a locked position and the unlocked position. The nose piston may
include the profile on the outer surface thereof. Upper and lower seals may be
disposed between the nose piston and the nose body (on piston as shown) so as to
straddle the port, thereby isolating a piston chamber from the remainder of the nose
55. A shoulder may be formed as part of the piston profile, thereby providing a piston
surface. The nose piston may have a port formed therethrough in alignment with the
vent when the piston Is in the locked position and partially aligned with the vent when
the piston is in the unlocked position. The nose piston may abut the stop in the locked
position. The nose 55 and/or the lower longitudinal end of the mandrel 54 may be
configured so that the nose and the mandrel are biased away (i.e., upward) from the

drill pipe 2p in the engaged position by fluid pressure from the workstring 2p.

[0054] The nose seal retainer may be annular and may have a substantially J-
shaped cross section for receiving and retaining the seal. The nose seal may include
a base portion having a lip for engaging a corresponding lip of the retainer and a cup
portion for engaging the outer surface of the drill pipe 2p. An outer surface of the cup
portion may be inclined for receiving fluid pressure to press the cup portion into
engagement with the drill pipe 2p. When engaged, the cup portion may be supported
by a tapered inner surface of the nose stop and/or the nose piston. The seal may be
molded into the retainer or pressed therein. The nose stop may abut a shoulder of the
recess and an upper longitudinal end of the retainer, thereby longitudinally connecting

the stop and the nose body.

[0055] In operation, once the stand 11 I1s made up with the drill string 2,
hydraulic/pneumatic fluid from the manifold 13m may be injected into the nose 55 via
the lower swivel 56b, thereby locking the nose piston or moving the piston into the
locked position and locking the piston. Hydraulic/pneumatic pressure may be
maintained on the nose piston during advancement of the drill string 2 into the
wellbore, thereby locking the nose piston and the dogs. Hydraulic/pneumatic fluid
may be then injected into the flowback PCAs, thereby lowering the nose 55 and the

mandrel 54 until an outer surface of the drill pipe box engages the nose seal and then
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the dogs with the top coupling of the stand 11. Hydraulic/pneumatic pressure may be
maintained on the PCAs during advancement of the drill string 2 into the wellbore,
thereby overcoming the upward bias from fluid pressure and ensuring that the dogs
and nose seal remain engaged to the drill pipe 2p during advancement of the into the
wellbore. Engagement of the nose seal with the drill pipe box may provide fluid
communication between the drill string 2 and the top drive 5, thereby allowing: the
stand 11 to be filled with drilling fluid and/or injection of drilling fluid through the drill

string 2 during advancement thereof into the wellbore.

[0056] Once the drill string 2 has been advanced into the wellbore and requires
another stand for further advancement, the spider 14 may be set. The valve may be
connected to a disposal line (not shown) and fluid may be bled through the vent by
opening the valve. Hydraulic pressure to the flowback PCAs may be reverseq,
thereby raising the nose 55 and the mandrel 54 to the retracted position.
Hydraulic/pneumatic pressure may be relieved from the nose piston. The pipe handler
8 may then release the drill string 2. The top drive 5 may be moved proximate to
another stand and the pipe handler 8 operated to grab the stand. The stand may be
moved Into position over the drill string 2 and madeup therewith. The flowback tool 50

may then again be operated by repeating the cycle.

[0057] Figures 6A-6F illustrate the drilling rig in a casing mode and extension of a
casing string 62 using compensating bails, according to another embodiment of the
present disclosure. Once drilling the formation has completed, the drill string 2 may
be tripped out using the flowback tool 50 or connection to the quill 5g depending on
whether rotation is desired during tripping out. Once the drill string 2 has been
retrieved to the rig 1, a seal head 63 may be connected to the quill 5g and the pipe

handler 8 replaced with a casing pipe handler.

[0058] The casing pipe handler may be similar to the pipe handler 8 except for
substitution of a casing elevator c8e for the elevator 8e and substitution of a casing
compensator 60 for each compensator 20. Each compensator 60 may be similar to
the compensator 20 except for having a stroke length substantially greater than a
makeup length of the casing couplings. The casing elevator 68e may be similar to the
elevator 8e except for being sized to handle a joint 61 of casing 62c. The casing pipe

handler may be used to assemble the casing joint 61 with the casing string 62 Iin a

10



10

15

20

29

30

CA 02886071 2015-03-25

WO 2014/055516 PCT/US2013/062863

similar fashion as with the drill string 2, discussed above with a few exceptions.

[0059] Alternatively, the casing elevator 68e may have a gripper, such as slips and
a cone, capable of engaging an outer surface of the casing joint 61 at any location

therealong.

[0060] The seal head 63 may include an adapter 63a, a mandrel 63m, a packoff
o3p, and a gquide 63g. The adapter 63a may have a threaded upper coupling for
connection to the quill 5g and a threaded lower coupling for connection to the mandrel
o3m. The mandrel 63m may have a threaded upper coupling and a threaded lower
coupling for connection of the guide 63g. The packoff 63p may be disposed along the
mandrel 63m between an upper shoulder thereof and the guide 63g. The seal head
63 may have a bore formed therethrough for providing fluid communication between

the quill 5q and the casing string bore when engaged with the casing joint 61.

[0061] After the casing joint 61 Is swung into position over the casing string 62 and
a bottom coupling of the casing joint stabbed into a top coupling of the casing string,
compressed air may be supplied to the PCAs of the compensators 60 so that the
casing joint 61 Is maintained In the neutral or substantially neutral condition during
makeup. The compensating bails may then be stroked 40u to the ready position by
lowering 70d the top drive 5, thereby also stabbing the seal head 63 into the casing
joint 61 and engaging the packoff 63p with an inner surface thereof. Power tongs
41p may be used to spin and tighten the threaded connection between the casing
joint 61 and the casing string 62 instead of the tongs 41b,d and spinner. The
pressure regulator may relieve fluid pressure from the PCAs as the casing joint 61 Is
being madeup to the casing string 62 while the compensators 60 stroke downward
40d to accommodate longitudinal displacement of the threaded connection. Once the
threaded casing connection has been madeup, fluid pressure may be relieved from
the PCAs and the top drive 5 raised 70u to stroke 42 the compensators 60 to the
hoisting position for supporting weight of the entire casing string 62. The spider 14
may then be disengaged from the casing string 62 and the pipe handler used to

support the casing string 62 while lowering the casing string into the wellbore.

[0062] Although the seal head 63 may disengage the casing string 62 during
stroking 42 to the hoisting position, the seal head may be reengaged with the casing

string should a well control event occur while lowering the casing string into the
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wellbore by reengaging the spider 14 with the casing string 62 and lowering the top

drive 5 until the packoff engages the casing string inner surface.

[0063] Alternatively, the compensating bails may be stroked 40u to the ready
position before supplying compressed air may to the PCAs of the compensators 60
such that the casing elevator 68e may slide down along the casing joint 61 and then

be lifted back into engagement with the coupling.

[0064] Alternatively, the compensators 60 may have a stroke length corresponding
o, such as being equal to or slightly greater than, a makeup length of the casing
couplings and/or the casing joint 61 and casing string 62 may be assembled and

lowered into the wellbore without using a circulation or flowback tool.

[0065] Alternatively, the flow back tool 50 may be modified for use with the casing
joint 61 and string 62 by modifying the nose such that the nose seal engages an inner
surface of the top casing joint 62c. This alternative may be accomplished simply by
removing the seal retainer and nose seal from the nose and replacing the seal
retainer with an alternative seal retainer (not shown) configured to extend into the
casing joint 62c¢ and replacing the nose seal with the packoff 63p. The alternative
casing flow back tool would then be used with the alternative short stroke casing

compensators.

[0066] Alternatively, the seal head 63 may further include a mudsaver valve. The
mudsaver valve may be connected between the adapter 63a and the mandrel 63m or

be connected to the mandrel or guide 63g via a hose.

[0067] Alternatively, the casing joint 61 and casing string 62 may be assembled
and lowered into the wellbore without using the top drive by directly connecting the

casing pipe handler and circulation head to a Kelly swivel.

[0068] Alternatively, a liner joint and liner string may be assembled and lowered
iInto the wellbore instead of the casing joint 61 and casing string 62. Alternatively, a
wellscreen joint or stand and wellscreen string may be assembled and lowered Iinto

the wellbore instead of the casing joint 61 and casing string 62.

[0069] Alternatively, the compensators 20 may have a stroke length sufficient for

being used with both drill pipe and casing joints.

[0070] While the foregoing Is directed to embodiments of the present disclosure,
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other and further embodiments of the disclosure may be devised without departing
from the basic scope thereof, and the scope of the invention is determined by the

claims that follow.
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Claims:

1. A pipe handler for assembling and deploying a string of threaded tubulars into
a wellbore, comprising:
at least one compensating bail, comprising: a first bail segment; a second ball
segment; and a compensator connecting the first and second bail segments;
wherein:
the compensator comprises:
a load cylinder connected to the first bail segment; and
a linear actuator disposed in the load cylinder and operable to retract the
second bail segment from a hoisting position to a ready position,
the second bail segment is engaged with a shoulder of the load cylinder in the
hoisting position and disengaged with the shoulder of the load cylinder in the ready
position, and
the at least one compensating balil is capable of supporting string weight in the

hoisting position.

2. The pipe handler of claim 1, wherein a stroke length of the linear actuator

corresponds to a makeup length of threaded connections between the tubulars.

3. The pipe handler of claim 1, wherein a stroke length of the linear actuator is

substantially greater than a makeup length of threaded connections between the
tubulars.

4. A system for assembling and deploying a string of threaded tubulars into a

wellbore, comprising:
the pipe handler of claim 3; and
a seal head, comprising:
an adapter having a bore therethrough and a coupling for connection

with a quill of a top drive;
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a mandrel connected to the adapter and having a bore therethrough in
communication with the adapter bore; and
a packoff disposed along and connected to the mandrel for engaging an

inner surface of the tubular string.

D. The system of claim 4, wherein the seal head further comprises a mud saver
valve.
o} The pipe handler of claim 1, wherein:

the second bail segment has a head disposed in a chamber of the load cylinder
and a body extending through a passage formed through an end portion of the load
cylinder, and

a sliding fit is formed between the head and an inner wall of the load cylinder.

7. The pipe handler of claim 6, wherein the at least one compensating bail further
comprises:

an adapter connecting the first bail segment to the load cylinder;

a flex joint connecting the adapter to the linear actuator; and

a linear bearing disposed in the passage.

8. The pipe handler of claim 6, wherein a shoulder is formed between the head

and the body of the second bail segment and seats against the shoulder of the load
cylinder formed at the end portion in the hoisting position.

0. The pipe handler of claim 8, wherein the second bail segment comprises an

adapter, a link, and a coupling connecting the adapter and link.

10.  The pipe handler of claim 9, wherein the coupling engages an exterior surface
of the end portion in the ready position.
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11.  The pipe handler of claim 6, wherein the at least one compensating bail further

comprises an expansion joint sealing an interface between the body and the passage.

12.  The pipe handler of claim 11, wherein the at least one compensating bail further

comprises liquid lubricant filling the chamber.

13.  The pipe handler of claim 1, wherein the linear actuator is a piston and cylinder

assembly.

14.  The pipe handler of claim 13, wherein the at least one compensating bail further
comprises:

an adapter connecting the first bail segment to the load cylinder and having a
fluid passage formed therethrough; and

a flexible jJumper connecting the fluid passage to a port formed through a wall

of the actuator cylinder.

15.  The pipe handler of claim 1, further comprising a link tilt pivotally connected to

the at least one compensating bail.

16. A system for assembling and deploying a string of threaded tubulars into a
wellbore, comprising:
the pipe handler of claim 1: and
a flowback tool, comprising:
a housing having a bore therethrough and a coupling for connection with
a quill of a top drive;
a mandrel having a bore therethrough in communication with the
housing bore;
a nose connected to the mandrel and comprising a seal operable to

engage a surface of the string, thereby providing fluid communication between

a bore of the string and the mandrel bore; and
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a linear actuator operable to move the mandrel and the nose relative to

the housing for engaging and disengaging the string.

17. A method of assembling and deploying a string of threaded tubulars into a
wellbore using the pipe handler of claim 1, comprising:

engaging an elevator with one or more joints of the threaded tubulars, wherein
the at least one compensating bail is in the hoisting position;

hoisting and swinging the joints and engaged elevator over the string;

operating the linear actuator to move the at least one compensating bail to the
ready position;

stabbing the joints into the string; and

making up a threaded connection between the joints and the string while

operating the linear actuator to maintain the joints in a substantially neutral condition.

18.  The method of claim 17, further comprising:
after makeup, operating the linear actuator to return the at least one
compensating bail to the hoisting position; and

supporting the assembled joints and string with the pipe handler.

19.  The method of claim 17, wherein:
a stroke length of the linear actuator is substantially greater than a makeup

length of threaded connections between the tubulars, and

a seal head is stabbed into a top of the joints while moving the at least one

compensating bail to the ready position.

20. The pipe handler of claim 1, wherein:
the shoulder of the load cylinder supports string weight in the hoisting position;

and

the second bail segment is disengaged from the shoulder of the load cylinder

In the ready position.
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21. A method of assembling and deploying a string of threaded tubulars into a
wellbore, comprising:

engaging a pipe handler with one or more joints of the threaded tubulars,
wherein the pipe handler has at least one bail, the at least one bail having an integral
compensator;

hoisting and swinging the joints over the string using the pipe handler;

engaging a shoulder of the compensator with the at ieast one bail in a hoisting
position;

operating the compensator to a ready position, thereby disengaging the at least
one bail from the shoulder of the compensator;

stabbing the joints into the string; and

making up a threaded connection between the joints and the string while

operating the compensator to maintain the joints in a substantially neutral condition.

22. The method of claim 21, further comprising:
after makeup, operating the compensator to the hoisting position; and

supporting the assembled joints and string with the pipe handler.

23. The method of claim 21, wherein a seal head is stabbed into a top of the joints

while moving the at least one compensating bail to the ready position.

24. The method of claim 21, supporting the string of threaded tubulars in the
hoisting position by engaging the shoulder of the compensator with the bail.

25. A pipe handler for assembling and deploying a string of threaded tubulars into
a wellbore, comprising:

at least one compensating bail comprising: a first bail segment; a second balil
segment; and a compensator connecting the first and second bail segments; wherein:

the compensator comprises:

a load cylinder connected to the first bail segment; and
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a piston and cylinder assembly disposed in a chamber of the load
cylinder and operable to retract the second bail segment from a hoisting
position to a ready position,
the second ball segment is engaged with the load cylinder in the hoisting

position.

26.  The pipe handler of claim 25, wherein a stroke length of the piston and cylinder
assembly corresponds to a makeup length of threaded connections between the
tubulars.

27. The pipe handler of claim 25, wherein a stroke length of the piston and cylinder
assembly is substantially greater than a makeup length of threaded connections

between the tubulars.

28. The pipe handler of claim 25, wherein:
the second bail segment has a head disposed in the chamber of the load
cylinder and a body extending through a passage formed through an end portion of

the load cylinder, and

a sliding fit is formed between the head and an inner wall of the load cylinder.

29.  The pipe handler of claim 28, wherein the at least one compensating bail further
comprises:

an adapter connecting the first bail segment to the load cylinder;

a flex joint connecting the adapter to the piston and cylinder assembly; and

a linear bearing disposed in the passage.

30. The pipe handler of claim 28, wherein the at least one compensating bail is

capable of supporting string weight in the hoisting position.

31.  The pipe handler of claim 30, wherein the second bail segment comprises an
adapter, a link, and a coupling connecting the adapter and link.
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32. The pipe handler of claim 31, wherein the coupling engages an exterior surface

of the end portion in the ready position.

33. The pipe handler of claim 28, wherein the at least one compensating bail further

comprises an expansion joint sealing an interface between the body and the passage.

34. The pipe handler of claim 33, wherein the at least one compensating bail further

comprises liquid lubricant filling the chamber.

35. The pipe handler of claim 28, further comprising a port formed through a wall

of the piston and cylinder assembly and in fluid communication with the chamber.

36. The pipe handler of claim 25, wherein the at least one compensating bail further
comprises:

an adapter connecting the first bail segment to the load cylinder and having a
fluid passage formed therethrough; and

a flexible jumper connecting the fluid passage to a port formed through a wall

of the piston and cylinder assembly.

37. The pipe handler of claim 25, further comprising a link tilt pivotally connected
to the at least one compensating bail.

38. A method of assembling and deploying a string of threaded tubulars into a
wellbore, comprising:

engaging a pipe handler with one or more joints of the threaded tubulars,
wherein the pipe handler has at least one bail, the at least one bail having an integral
compensator including a load cylinder;

lifting and swinging the joints over the string using the pipe handler;

actuating a piston and cylinder assembly disposed in a chamber of the load

cylinder;
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moving the pipe handler between a hoisting position and a ready position using
the piston and cylinder assembly; and
making up a threaded connection between the joints and the string while

actuating the piston and cylinder assembly.

39. The method of claim 38, further comprising supporting the assembled joints
and string with the pipe handler.

40. The method of claim 38, further comprising:
after makeup, operating the piston and cylinder assembly to return the at least
one bail to the hoisting position; and

supporting the assembled joints and string with the pipe handler.

41.  The method of claim 38, wherein:
a stroke length of the piston and cylinder assembly is substantially greater than
a makeup length of threaded connections between the tubulars, and

a seal head is stabbed into a top of the joints while moving the at least one bail
to the ready position.

42. A method of assembling and deploying a string of threaded tubulars into a

wellbore, comprising:

engaging a pipe handler with one or more joints of the threaded tubulars,
wherein the pipe handler has an elevator and at least one bail, the at least one bail

having an integral compensator including a load cylinder:
hoisting and swinging the joints over the string using the pipe handler;
actuating a piston and cylinder assembly disposed in a chamber of the load
cylinder;
stabbing the joints into the string; and
making up a threaded connection between the joints and the string while

actuating the piston and cylinder assembly to maintain the joints in a substantially

neutral condition.

27

CA 2886071 2018-06-20




43. The method of claim 42, further comprising:
after makeup, operating the piston and cylinder assembly to move the at least
one bail to a hoisting position; and

supporting the assembled joints and string with the pipe handler.

44, The method of claim 43, wherein a seal head Is stabbed into a top of the joints
while moving the at least one bail to a ready position.
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