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ABSTRACT OF THE DISCLOSURE

A method and apparatus for connecting a tubular to a tubular string. An
assembly for engaging, compensating and connecting a tubular is provided. The
assembly comprises one or more compensating pistons, an engaging assembly for
engaging a tubular and a connector for connecting the engaging assembly to the one or

more compensating pistons while allowing for rotation of the tubular relative to the
compensation pistons.
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STAND COMPENSATOR

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to the connection of tubulars for use in a
downhole wellbore. More particularly the invention relates to an apparatus and method

for supporting and compensating a tubular during connection.

Description of the Related Art

In the construction and completion of oil and gas wells, a drilling rig is used to
facilitate the insertion and removal of tubular strings into a wellbore. The tubular strings
are constructed by inserting a tubular into a wellbore until only the upper end of the
tubular is out of the wellbore. A gripping member close to the surface of the wellbore
then grips the tubular that is in the wellbore. The tubular string’s upper end typically has
a threaded box end for connecting to the next tubular. The next tubular to be connected
to the tubular string is then lifted over the wellbore center. The next tubular has a lower
end with a pin end for threadedly connecting to the box end of the tubular string. As the

next tubular is connected to the tubular string it is critical to not damage the threaded

connections between the tubular string and the tubular.

In order to facilitate tubular connection compensators have been used to

prevent damage to the threads. During make up of the connections compensators

support the weight of the tubular being lowered to minimize the axial load transferred
from the pin to the box during makeup. Historically compensators have been used in
conjunction with single joint elevators. The compensator is located between a traveling
block and the single joint elevator. Another elevator is provided that is capable of
supporting the entire tubular string. With the tubular being held by the single joint
elevator the tubular is aligned with the box of the tubular string. An operator standing

on the rig floor then aligns the pin and the box. A power tong, and/or pipe spinner is
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then used to connect the box and pin ends to form a tubular string while the axial travel
of the thread make up is compensated for by the compensator. The tubular string is
then engaged and supported by the second elevator that is capable of supporting the
entire tubular string. The gripping apparatus near the wellbore surface or spider then
releases the tubular string. The second elevator lowers the tubular string toward the

wellbore surface.

The weight of the single joint elevator and the equipment to connect the
elevator to the traveling block is much greater than the weight of the tubular to be
compensated. The percentage of the weight of the tubular is small compared to the
entire weight that is compensated. This causes the compensators to be ineffective

when compensating.

As the top of the tubular string nears the surface of the wellbore the operator
on the rig floor removes the single joint elevator from the tubular string. The operator
then moves the single joint elevator toward the next tubular to be installed. The next
tubular’'s box end is brought up to the rig floor so that the single joint elevator may grip
it. Once the tubular string has gone as low as it will go with the elevator, the spider is
activated to grip the string. The main elevator is then unlatched from the string. With
the single joint elevator engaging the next tubular and the main elevator free the
traveling block is lifted. The next tubular is lifted into a vertical position over the well

center. The next tubular is located over the well center and the connection process will

start again.

Efforts have been made to reduce the manpower on drilling rigs in order to
prevent injury, and damage caused by human error. It is known to use automated pipe
handling equipment. Such equipment helps reduce the number of people. The pipe
handling equipment includes an arm or set of arms for grabbing a tubular to be installed
from a rack and moves the tubular substantially over the well center for connection.

The pipe handling equipment has very limited compensation capabilities. Thus, often
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times the insufficient compensation capabilities of the pipe handiing equipment will

damage the connections while handling the tubulars. This is especially true when using
easily damaged tubulars such as chrome tubulars. The tubulars are then connected

using power tong or pipe spinners in conjunction with the pipe handling system.

There is a need for enhanced compensation in combination with a traveling
member. There is a further need to adapt the compensation for quick connection to a
top drive or traveling block. There is yet a further need for a compensation system used

In conjunction with a pipe handling system.

SUMMARY OF THE INVENTION

Embodiments described herein relate to a method of connecting a tubular to a
tubular string in a drilling rig. The method comprises providing a compensator assembly
having one or more compensator pistons and moving the compensator assembly to a
position proximate the tubular by maneuvering a traveling member. The method may
further include engaging the tubular with a plurality of engaging members operatively
coupled to the compensator assembly and moving a lower end of the tubular into
engagement with the tubular string which Is supported by a gripping apparatus
proximate a rig floor. In addition the method may include rotating the tubular in order to
facilitate connection of the tubular to the tubular string. Further still, the method may
include compensating the engaging members during connection of the tubular to the
tubular string by allowing the engaging members to axially translate with the tubular

relative to the traveling member and disengaging the tubular from the engaging

members.

BRIEF DESCRIPTION OF THE DRAWINGS

S0 that the manner in which the above recited features of the present
invention can be understood in detail, a more particular description of the invention,

briefly summarized above, may be had by reference to embodiments, some of which
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are illustrated in the appended drawings. It is to be noted, however, that the appended
drawings illustrate only typical embodiments of this invention and are therefore not to be
considered limiting of its scope, for the invention may admit to other equally effective

embodiments.

Figure 1 is a schematic view of a drilling rig equipped having a compensator

according to one embodiment described herein.

Figure 2 is a schematic view of compensator according to one embodiment

described herein.

Figure 3 is a cross-sectional view of an adapter sub for connecting a top drive

to a compensator according to one embodiment described herein.

Figure 4 is a front view of the compensator assembly according to one

embodiment described herein.

Figure 4A s a front view of a connector according to one embodiment

described herein.

Figure 5 is a cross-sectional view of the compensator assembly according to

one embodiment described herein.

Figure SA Is a cross-sectional perspective view of a connector assembly

according to one embodiment described herein.

Figure 6 1s a top view of the engaging assembly according to one

embodiment described herein.

Figures 6A and 6B Is a perspective view of engaging members according to

one embodiment described herein.
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Figure 7 a cross-sectional view of the compensator assembly according to

one embodiment described herein.

Figure 8 is a schematic of an apparatus for handling wellbore tubulars

according to one embodiment described herein.

DETAILED DESCRIPTION

Figure 1 is a perspective view of a drilling rig 1 depicting one embodiment
described herein. The drilling rig 1 comprises a rig floor 10 with a gripping apparatus 20
located substantially in the center of the rig floor 10. The gripping apparatus 20 grips
and supports the weight of a tubular string 100 including but not limited to slips. The
gripping apparatus 20 is typically a spider, but can be anything adapted to support the
weight of a tubular string 100. A tubular string 100 comprises one or more tubulars 101
that are coupled together on the rig 1 and run into a wellbore 2. As shown, the drilling
rig 1 includes a tubular handling system 30. The handling system 30 retrieves the
tubular 101 from a stack of tubulars on the drilling rig 1. The handling system 30 then
centers the tubular 101 substantially over the tubular string 100 for connecting the
tubular 101 to the tubular string 100. The rig 1 may optionally include a rotation
mechanism 25, shown schematically, alternatively or in addition to the rotation of the
tubular may be achieved using a top drive or a power swivel. The rotation mechanism
25 rotates the tubular 101 in order to facilitate connection to the tubular string 100, the
rotation mechanism 25 may be any apparatus for rotating a tubular including but not
limited to a pipe spinner, a power tong, a pipe wrench, or a rotary table. Further, the
drilling rig 1 includes a traveling member 205 which connects to an assembly 200 for
facilitating the tubular 101 travel and connection. The traveling member 205 may be
any device capable of raising and lowering the assembly including but not limited to a

traveling block, a top drive and/or an elevator.

The assembly 200 may comprise the traveling member 205, a compensator

assembly 220 and a main elevator 400. The assembly 200 facilitates connection of the
5
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tubular 101 to the tubular string 100. In operation, the handling system 30 grips the
tubular 101 and locates it substantially over the well center, with a pin end 103 of the
tubular 101 closest to a box end 104 of the tubular string 100. The traveling member
205 lowers the assembly 200 until the compensator assembly 220 engages the box end
of the tubular 101. The compensator assembly 220 then supports the weight of the
tubular(s) 101. The tubular 101 is then moved so that the pin end 103 engages the box
104 of the tubular string 100, for connection. The compensator assembly 220 then

facilitates connection by compensating the weight of the tubular 101 during rotation.

In one embodiment, the rotation of the tubular 101 is performed by the
rotation mechanism 25. The rotation mechanism 25 may be a power tong. With the
tubular 101 rotating, and the compensator assembly 220 supporting and compensating
the tubular 101 the pin 103 connects to the box 104. The main elevator 400 may then
engage the tubular string 100, which includes connected tubular 101. The compensator
assembly 220 disengages the tubular string 100, and the gripping apparatus 20
disengages the tubular string 100. The entire load of the tubular string 100 is now
supported by the elevator 400. The traveling member 205 lowers the tubular string 100
so that the box end 104 is near the rig floor 10. The gripping apparatus 20 then
engages the tubular string 100 and the main elevator 400 disengages the tubular string
100. The traveling member 205 lifts the assembly and the process is repeated until the
tubular string 100 is the desired length.

In another embodiment, the traveling member 205 may be a top drive which
rotates the tubular 101 during connection and the rotation mechanism 25 is not needed.
Further, in another embodiment the handling system 30 is not used and the tubular is
brought to the well center by the main elevator 400, manually or by an operator. It
should be appreciated that the traveling member 205 is any apparatus for raising and
lowering the tubulars, including but not limited to, a top drive, an elevator and/or a

traveling block. Further, the traveling member 205 may include any combination of

items known in the art.
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Figure 2 depicts a schematic view of the assembly 200. The assembly 200
Includes the traveling member 205 which connects to the compensator assembly 220
and the elevator 400. An adapter sub 215 connects the traveling member 205 to the
compensator assembly 220. In one embodiment, the adapter sub 215 connects to a
drive shaft 210 of a top drive, shown in figure 3. The adapter sub 215 may have
threads which screw onto the end of the top drive shaft 210, although shown as a
threaded connection it should be appreciated that the adapter sub 215 can connect to
the shaft 210 in any manner known in the art, such as by welding, pin connectors, or
clamps. The adapter sub 215 comes in any size desired to meet the requirements of

the traveling member 205 and the drilling operation.

Further, the assembly 200 includes the main elevator 400, as shown in figure
2. The main elevator 400 connects to the traveling member 205 by bails 405. The main
elevator 400 may be a tubular string elevator adapted to support the entire weight of the
tubular string 100. It should be appreciated; however, that the main elevator 400 could
be any elevator used in drilling operations, capable of supporting the weight of the
tubular 101 or the entire tubular string 100. The elevator 400 may be automated for

remote operation as discussed in more detail below.

Figure 4 depicts a front view of the compensator assembly 220. In one
embodiment, the compensator assembly 220 includes a yoke 225, one or more
compensator cylinders 230, a housing 250, an engaging assembly 305 (shown in figure
5), a connector assembly 270, and an actuator 260. The yoke 225 may connect the
compensator cylinders 230 to the traveling member 205. As shown, the yoke 225
couples directly to the adapter sub 215, as shown it is a bolted connection: however,
any connection known in the art can be used. The yoke 225 optionally includes an
aperture 221 through which a rotating member (not shown), would pass to transfer
rotation from the top drive to the tubular 101. The yoke's 225 shape and structure are
unimportant, so long as the yoke 225 is strong enough carry the load created by tubular
101 and the rest of the compensator assembly 220.
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In one embodiment, the yoke 225 connects to the one or more compensation
cylinders 230 by a pin 227 connection. As shown in Figure 4a, the connection is a
simple pin 227 that hooks to a plate 228 connected to the compensator cylinder 230.
However it is also contemplated to use spherical bearings (not shown). The spherical
bearings allow the connection to have more freedom to sway as the tubular 101 Is
moved. Further, any method of connecting the yoke 225 to the compensation cylinders
230 may be used including but not limited to a welded connection, one or more bolts,

etc.

The one or more compensator cylinders 230 may operatively connect the
yoke 225 to the housing 250. The one or more compensator cylinders 230 are rated to
support the load of a tubular 101. In another embodiment it is contemplated that the
compensator cylinders 230 are rated to carry the load of any number of tubulars
including the entire tubular string 100. The one or more compensator cylinders 230
include an optional relief valve 231. Should the compensation cylinders 230 become
suddenly overloaded, due to accidental movement of the traveling member 205 or
premature release of the gripping apparatus 20, the relief valve 231 would open to allow
the one or more compensator cylinders 230 to relieve the sudden pressure change
created by the load. In another embodiment, the pressure in the compensator cylinders
230 may be monitored in order to prevent overloading of the cylinders as will be
described in more detail below. Further the relief valve 231 may be any safety feature

for preventing the overloading of the compensator cylinders 230 including but not limited

to a rupture disk.

The one or more compensator cylinders 230 operate by supporting the load
of the tubular 101 while allowing the housing 250 to move or float during connection of
the tubulars. This prevents damage to threads, not shown, of the pin 103 and box 104

of the tubulars during compensator.
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The one or more compensator cylinders 230 may include a piston rod 245

which connects to the housing 250 by a pin connection to a housing support 255,
according to one embodiment. In an alternative embodiment the connection could be a
spherical bearing as described above, or any other connection member. In one
embodiment, there may be one housing support 255 for each compensation cylinder
230. The housing support 255 may be any shape so long as it operatively connects the
one or more compensator cylinders 230 to the housing 250. Further, there could be any
number of housing supports 255 including one, and any number of compensation
cylinders 230 could attach to each housing support 250. The housing 250 as shown
surrounds a portion of the connector assembly 270, however it should be appreciated
that the housing could be any configuration. An actuator 256 may be operatively
coupled to the housing 250. The actuator 256 includes one or more pistons 260 and a
drive 300. The one or more pistons 260 may connect to the housing 250. A piston
shaft 265 may connect to the drive 300 for operating the engaging assembly 305,

described in more detail below.

Figure 5a shows the top end of the housing 250 having a first cylinder 252
with an aperture 253 through the cylinder 252 and the housing 250. The first cylinder
252 may be fixed to the housing 250. A swivel 271 may adapt to fit inside and protrude
through the aperture 253. The swivel 271 may be a part of the connector assembly
270. The connector assembly 270 includes the swivel 271, an adapter 274 and one or

more supports 275. The swivel 271 connects the housing 250 to the connector
assembly 270. A pin 273 may connect the swivel 271 to the cylinder 252. The pin 273
Is easily removable by an operator, to allow for removal of the connector assembly 270.
The swivel 271 allows for rotation of the connector assembly 270 relative to the housing
250 while the housing supports the tubular 101.

In an alternative embodiment, the swivel 271 may be adapted to transfer
rotation from a top drive to the tubular 101.
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In one embodiment, the swivel 271 extends below the aperture 253 in the
housing 250 for connection to the adapter 274. As shown, the adapter 274 includes a
second cylinder 276 that connects to the swivel 271 with a pin 273a. The second
cylinder 276 is operatively connected to the one or more supports 275 by a plate 277.
Although shown as a cylinder and a plate for connection to the supports any
configuration can be used. The plate 277 may have a pin or spherical bearing
connection 278 for connection to the one or more supports 275. The bottom end of the
second cylinder 276 is optionally equipped with a bumper 279, shown in Figure 5. The
bumper 279 is a rubber or elastomeric stopper that the tubular 101 will engage upon
reaching the bumper 279. The bumper 279 dampens the impact of the tubular 101 and
the connector assembly 270. The one or more supports 275 extend from the plate 277
to the engaging assembly 305, as shown in Figure 5. As shown the one or more
supports 275 are rods, however it should be appreciated that the supports 275 could be
any device for supporting the engaging assembly 305.

The engaging assembly 305 may include a support ring 320 and one or more
engaging members 315 in one embodiment. Figure 6 shows a top view of the engaging
assembly 305. As shown the support ring 320 connects to the one or more engaging
members 315 to allow pivotable movement relative to the support ring 320. The support
ring 320 connects to the supports 275. The one or more engaging members 315 may
extend radially beyond the edge of the support ring 320 and into a recess in the drive
300. Thus, motion of the drive 300 will pivot the engaging members 315 from an open
position as shown in figures 4-6 to a closed position as shown in figure 7.

The one or more engaging members 315 although shown in figure 6, 6a and

6b as arms could be any known engaging member in the art, such as slips, or a

shoulder which a collar or upset of the tubular 101 rests on. Further, the engaging

members 315 may be adapted to simply support the tubular 101 while allowing the

tubular 101 to rotate or translate along the tubulars axis. In one embodiment the one or

more engaging members 315 are adapted to grip the tubular 101, thus limiting
10
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movement relative to the engaging members 315. In yet another embodiment the
engaging members 315 have teeth, wickers, fine grade particles or non marking
grippers such as an elastomer (not shown) for providing better gripping of the tubular.
In yet another embodiment the engaging members 315 have a surface which grips the

tubular 101, but will not mark or scratch the tubular.

The engaging members 315 may include a shear pin 600 and a pivot pin 602
iIn an alternative embodiment. The shear pin 600 is adapted to shear off at a desired
load applied to the engaging members 315. Thus, if the traveling member 205 moves
up before the engaging members 315 release the tubular 101 once the tubular 101 is
coupled to the tubular string 100, the shear pins 600 will release the engaging members
315 from engagement with the tubular 101. Thus, the increased load will not be
transferred to the compensator cylinders 230. Further, the load required to shear the
shear pins 600 may be set to a load equal to or slightly less than the maximum load
capacity of the compensator cylinders 600. It should be appreciated that although
shown as shear pins any safety system for releasing the engaging members 315 from
the tubular 101 could be used.

In one embodiment, the drive includes a guide 350, as shown in figure 4, 5, 7
and 8. The guide 350 is below the drive 300 and the engaging assembly 305. The
guide 350 has a larger opening at the bottom and is tapered so that the top has a
smaller diameter than the inner diameter of the engaging assembly 305. Thus, as the
compensator assembly 220 approaches the tubular 101 the guide will maneuver the
compensator assembly 220 into the housing 250 without damaging the engaging
assembly 305.

Figure 7 shows the tubular 101 engaged in the compensator assembly 220.
In one embodiment, as described above, traveling member 205 lowers the compensator
assembly 220 to the top of the tubular 101 being held in the tubular handling system 30.
The guide 350 engages the tubular 101 as the compensator assembly 220 travels down

11
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relative to the tubular 101. The guide 350 centers the compensator assembly 220 as
the tubular 101 enters the housing 250. The compensator assembly 220 continues to
lower, relative to the tubular 101, until the tubular 101 engages the bumper 279. The
compensator assembly 220 then stops, either by an operator or automatically through
use of a sensor 500. The one or more pistons 260 (shown in figure 4) then actuate the
drive 300. The drive 300 moves the engaging members 315 into engagement with the
tubular 101.

The tubular handling apparatus 35 now disengages the tubular 101 and the
entire weight of the tubular 101 is supported by the compensator assembly 220. The
tubular pin 103 inserts into the box 104 of the tubular string 100 and the rotation
mechanism 25 activates to connect the tubulars. The engaging assembly 305 and
connector assembly 270 are free to rotate relative to the housing 250 and the drive 300.
The compensator cylinders 230 support and compensate the load of the tubular 101
during connection. With the tubular 101 connected to the tubular string 100 the elevator
400 engages the tubular string 100. The drive 300 disengages the engaging members
315 from the tubular. The gripping apparatus 20 on the rig floor 10 then disengages the
tubular string 100. The entire weight of the tubular string 100 is now supported by the
elevator 400. The traveling member 205 may then lower the tubular string 100 and the

process is repeated as necessary.

Figure 8 shows a schematic of a controller 900 for operation of a system for
handling of wellbore tubulars according to one embodiment. The controller 900 may
have control lines 901 running to the traveling member 205, the one or more pistons
260, the compensator cylinders 230, the elevator 400, the tubular handling system 30
(shown In figure 1), the rotating mechanism 25, and the gripping apparatus 20. The
control lines 901 may be wires, hydraulic, pneumatic, or wireless communication lines,
or any other control line, further the control lines may be any combination of
communication/control lines. The controller 900 may send and/or receive data from the
sensor 500, the elevator 400 and the gripping apparatus 20. The controller 900 can be

12
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in wireless (e.g., infrared, RF, Bluetooth, etc.) or in wired communication with any of the
components of the described herein. lllustratively, the controller 900 iIs communicatively
coupled to the traveling member 205, the piston 260, the compensator cylinders 230,
the gripping apparatus 20, the tubular handling system 30, the rotation mechanism 25,
the sensor 500 and the elevator 400. The controller 900 may generally be configured to
operate each of the respective components in an automated fashion (e.g., according to

a preprogrammed sequence stored in memory) or according to explicit user input.

Although not shown, the controller 900 may be equipped with a
programmable central processing unit, a memory, a mass storage device, and well-
known support circuits such as power supplies, clocks, cache, input/output circuits and
the like. Once enabled, an operator may control the operation of the rig 1 by inputting
commands into the controller 900. To this end, one embodiment of the controller 900
Includes a control panel, not shown. The control panel may include a key pad, switches,

knobs, a touch pad, display, etc.

If the compensator cylinders 230 becomes overloaded and fail, the
replacement of the cylinders 230 or the cylinder seals would be time consuming and
costly. Further, if the relief valve 231 or the shear pin 600, are set off or sheared, the
compensator cylinders 230 would be saved from failure, but time would be lost in
resetting the relief valve 231 or replacing the shear pins. Thus, the controller 900 may
be adapted to monitor pressure in the compensation cylinders 230 in order to prevent
failure of the cylinders. The controller 900 may be adapted to alert, through a visual
signal, a display screen, an audio signal, or any other signal, an operator if the
compensator cylinders 230 come close to the maximum load of the cylinder. Thus, the
operator may then prevent the compensator cylinders 230 from failing, setting off the
relief valve 231, or shearing the shear pin 600. In an embodiment, the controller 900
would alert the operator of high pressure in the compensator cylinders 230, the operator
could then decide whether to stop the operation, or if it were necessary let the operation
continue which could then cause the relief valve 231 to be set off, or the shear pin 600

13
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to shear or the compensator cylinders 230 to fail depending on the safety mechanisms
In place. In an alternative embodiment, the controller 900 may be adapted to slow the
travel of the traveling member 205 upon the compensator cylinders 230 approaching
the overload pressure. This would afford the operator extra time to determine the best
solution to the problem before failure. In yet another embodiment, the controller 900
would be completely automated and would stop the traveling member 205 before the
compensator cylinders 230 failed. The controller 900 and/or operator could be located

on the drilling rig or at a remote location.

In yet another embodiment, the controller 900 may be adapted to monitor the
volume of fluid and/or volumetric changes in the fluid within each of the compensator
cylinders 230. Further, the controller 900 may monitor the rate of change in fluid
volume within the compensator cylinders 230. Further, the controller may monitor the
volume and/or flow rate of the fluid supply/discharge to and/or from the compensator
cylinders 230. Thus, the controller 900 is capable of monitoring any loss, increase or
change in volume or flow rate of the hydraulic circuit operating the compensator
cylinders 230. The controller 900 may monitor the system as a whole in order to
determine Iif there are leaks or other problems. Further, the controller 900 may compare
the volume and/or flow rate changes between each of the compensator cylinders 230 in
order to determine if each compensator cylinder 230 is operating as expected. Thus, in
the event one of the cylinders 230 has a leak the controller 900 may indicate which

cylinder is leaking and/or overcome the deficiency by adjusting the supply and/or
discharge from the cylinder 230, as appropriate. Thus, the controller 900 may maintain
leaking the compensator cylinder 230 in a relatively balanced state in relation to the
other compensator cylinders 230.

Further, an interlock system for preventing the controller 900 or an operator
from inadvertently releasing the tubular 101 may be incorporated into the present
system. The interlock may be adapted to prevent the inadvertent release of the tubular
string from the gripping apparatus 20. The interlock may mechanically, fluidly or

14
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electronically prevent the gripping apparatus 20 from releasing the tubular 101 in the
event that the compensator assembly 220 becomes overloaded. In one example the
controller 900 monitors the pressure in the compensator cylinders 230. Upon reaching
a threshold pressure the interlock will prevent the gripping apparatus 20 from releasing
the tubular. In yet another example, the sensor (not shown) may be coupled to the
arms 315. The sensor alert the controller 900 in the event that the arms 315 fail. The
interlock would then prevent the gripping apparatus 20 from releasing the tubular.
Examples of the interlock system are iliustrated in U.S. Patent No. 6,742,596, and U.S.
Published Patent Application Nos. U.S. 2005/0096846, 2004/0173358 and
2004/0144547 .

In one embodiment the sensor 500 attaches to the connector assembly 270
and Is activated upon the engagement of the tubular 101 and the bumper 279. The
sensor 500 can be any type of sensor including but not limited to a strain gauge, a
piston assembly, a switch, a valve. Upon activation of the sensor 500, the controller
900 may actuate stop the traveling member 205. The controller 900 may then activate
the engaging members 315 in order to engage the tubular 101. The controller 900 may
then release the tubular handling system 30 and activate the traveling member 205.
The tubular 101 aligns with the tubular string 100 and the controller 900 may activate
the rotation mechanism 25, or the top drive for connection. The controller may then
stop the rotation mechanism 25, or the top drive and actuate the main elevator 400.

The main elevator 400 engages the tubular string 100. The controller 900 may then
actuate the piston 260 to release the engaging members 315. The controller 900 may
then release the gripping apparatus 20. The controller 900 may then lower the traveling
member 205. The controller 900 may then actuate the gripping apparatus 20 and
releases the main elevator 400. The process is repeated until complete.

While the foregoing is directed to embodiments of the present invention, other
and further embodiments of the invention may be devised without departing from the
basic scope thereof, and the scope thereof is determined by the claims that follow.
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Claims:

1. A method of protecting one or more compensation cylinders for use at a
wellbore, comprising:

monitoring a pressure In one or more compensator cylinders during tubular
handling operations;

communicating the pressure to a controller;

performing an action when the pressure reaches a predetermined value, wherein

the action is Initiated by the controller.
2. The method of claim 1, wherein the action comprises alerting an operator.

3. The method of claim 2, wherein alerting an operator comprises a visual signal on

a display of the controller.

4. The method of claim 1, wherein the action comprises stopping tubular handling

operation upon the predetermined value being reached.

D. The method of clam 1, wherein the action comprises preventing a gripping

apparatus located proximate the rig floor from releasing a tubular string.

6. The method of claim 5, wherein the action comprises preventing a main elevator

operatively coupled to the one or more compensation cylinders from releasing a tubular.

/. A method of protecting one or more compensation cylinders for use during

tubular handling operations, comprising:
monitoring a pressure in one or more compensator cylinders during tubular
handling operations;

communicating the pressure to a controller; and
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performing an action when the pressure reaches a predetermined value, wherein

the action is Initiated by the controller.
8. The method of claim 7, wherein the action comprises alerting an operator.

9. The method of claim 8, wherein alerting an operator comprises a visual signal on

a display of the controller.

10. The method of claim 7, wherein the action comprises stopping the tubular

handling operation upon the predetermined value being reached.

11. The method of claim 7, wherein the action comprises preventing a gripping

apparatus located proximate the rig floor from releasing a tubular string.

12.  The method of claim 11, wherein the action comprises preventing a main
elevator operatively coupled to the one or more compensation cylinders from releasing

a tubular.

13.  The method of claim 7, wherein the action comprises slowing the movement of a
traveling member operatively coupled to the one or more compensation cylinders upon

the predetermined value being reached.

14.  The method of claim 7, wherein the action comprises stopping the movement of
a traveling member operatively coupled to the one or more compensation cylinders

before the predetermined value is reached.

15. The method of claim 7, wherein the action comprises activating an interlock
system upon the predetermined value being reached, wherein the interlock system is

configured to prevent a gripping apparatus from releasing a tubular string.
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16. A method of preventing damage of one or more compensation cylinders for use
during tubular handling operations, comprising:

monitoring volumetric changes in a fluid of one or more compensator cylinders
during tubular handling operations;

communicating the volumetric changes to a controller; and

performing an action when the volumetric changes reaches a predetermined

value, wherein the action is initiated by the controller.

17. The method of claim 16, wherein the action comprises comparing the volumetric

changes between each of the compensator cylinders.

18. The method of claim 17, further comprising determining if one or more

compensator cylinders are leaking as a result of the comparison.

19. The method of claim 18, further comprising adjusting the supply and/or discharge

of fluid from one or more compensator cylinders upon determination of the leak.

20. The method of claim 16, wherein the action comprises stopping the tubular

handling operation upon the predetermined value being reached.

21. The method of claim 16, wherein the action comprises preventing a gripping
apparatus from releasing a tubular string.

22. The method of claim 21, wherein the action comprises preventing a main

elevator operatively coupled to the one or more compensation cylinders from releasing
a tubular.
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23. The method of claim 16, wherein the action comprises slowing the movement of
a traveling member operatively coupled to the one or more compensation cylinders

upon the predetermined value being reached.

24. The method of claim 16, wherein the action comprises alerting an operator by

sending an audio signal.

25. A method of protecting one or more compensation cylinders for use during
tubular handling operations, comprising:

monitoring flow rate changes In one or more compensator cylinders during
tubular handling operations using a controller,

comparing flow rate changes between each of the compensator cylinders; and

determining if one or more compensator cylinders are leaking as a result of the

comparison.

26. The method of claim 295, further comprising adjusting the supply of fluid to one or

more compensator cylinders upon determination of a leak.
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