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FIG. 1

method for compensating a landing string (50) due to movement of a floating rig
platform. In one aspect, a compensation system for use with a landing string i1s
provided. The compensation system includes a slip joint member attachable to the
landing string, the slip joint member having an upper portion and a lower portion.
The compensation system further mcludes a first lock assembly configured to con-
nect the upper portion of the slip joint member to a floating rig. Additionally, the
compensation system includes a second lock assembly configured to connect the
lower portion of the slip jomt (20) member to a riser (40) disposed below the
floating rig (5). In another aspect, a method for compensating a landing string due
to movement of a floating rig 1s provided.
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LANDING STRING COMPENSATOR

BACKGROUND OF THE INVENTION
Field of the Invention

[0001] Embodiments of the present invention generally relates to an apparatus and
method for compensating a landing string below a rig floor due to movement of a

floating rig platform.

Description of the Related Art

[0002] As oil and gas production is taking place in progressively deeper water, floating
rig platforms are becoming a required piece of equipment. Floating rig platforms are
typically connected to a wellhead on the ocean floor by a near vertical tubular called a
drilling riser. The drilling riser is typically heave compensated due to the movement
of the floating rig platform relative to the wellhead by using equipment on the floating
rig platform. Running a completion assembly or string of tubulars through the drilling
riser and suspending it in the well is facilitated by using a landing string. Subsequent
operations through the landing string may require high pressure surface operations

such as well testing, wireline or coll tubing work.

[0003] The landing string Is also heave compensated due to the movement of the
floating rig platform (caused by ocean currents and waves) relative to the wellhead on
the ocean floor. Landing string compensation is typically done by a crown mounted
compensator (CMC) or active heave compensating drawworks (AHD). If any high
pressure operations will be done through the landing string, then the high pressure
equipment also needs to be rigged up to safely contain these pressures. Since the
landing string IS moving relative to the rig floor, the compensation Is provided through
the hook/block, devices such as long bails or coll tubing lift frames are required to
enable tension to be transferred to the landing string and provide a working area for
the pressure containment equipment. Rigging up these devices take time and the
pressure containment equipment must be rigged up at heights above the rig floor
while the entire landing string assembly is moving due to the compensation.
Therefore, there Is a need for an apparatus and method for providing landing string
compensation below the rig floor which allows for faster and safer rig up of pressure

containment equipment above the rig floor.
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SUMMARY OF THE INVENTION

[0004] The present invention generally relates to an apparatus and method for
compensating a landing string due to movement of a floating rig platform. In one
aspect, a compensation system for use with a landing string Is provided. The
compensation system includes a slip joint member attachable to the landing string,
the slip joint member having an upper portion and a lower portion. The compensation
system further includes a first lock assembly configured to connect the upper portion
of the slip joint member to a floating rig. Additionally, the compensation system
iIncludes a second lock assembly configured to connect the lower portion of the slip

joint member to a riser disposed below the floating rig.

[0005] In another aspect, a method for compensating a landing string due to
movement of a floating rig Is provided. The method comprising the step of
connecting a compensation system to the landing string, the compensation system
having a first lock, a second lock and a slip joint. The method further comprising the
step of placing the compensation system and the landing string in a riser. Further, the
method comprising the step of securing a lower portion of the slip joint to the riser by
activating the second lock. The method also comprising the step of securing an
upper portion of the slip joint to the floating rig by activating the first lock. Additionally,
the method comprising the step of allowing the slip joint to extend or retract as the

floating rig moves relative to the riser.

[0006] In further aspect, a method for compensating a landing string due to movement
of a floating rig Is provided. The method comprising the step attaching a portion of the
landing string to a riser string, wherein the landing string is compensated by a landing
string compensator and the riser string is compensated by a riser string compensator.
The method further comprising the step of releasing the landing string from the
landing string compensator. Additionally, the method comprising the step of

compensating the landing string using the riser string compensator.

[0007] In yet a further aspect, a compensation system for use with a landing string Is
provided. The compensation system comprising a slip joint member attachable to
the landing string. The slip joint member having an upper portion connectable to a

floating rig and a lower portion connectable to a riser disposed below the floating rig,
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wherein the slip joint member is configured to move between an extended and a

retracted position as the floating rig moves relative to the riser.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The patent or application file contains at least one drawing executed in color.
Copies of this patent or patent application publication with color drawing(s) will be

provided by the Office upon request and payment of the necessary fee.

[0009] So that the manner in which the above recited features of the present invention
can be understood Iin detail, a more particular description of the invention, briefly
summarized above, may be had by reference to embodiments, some of which are
llustrated 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.

[0010] Figure 1 is a view lllustrating a landing string compensator system disposed In

a riser.
[0011] Figure 2 is a view Illustrating an upper portion of the compensator system.
[0012] Figure 3 Is a view illustrating a lower portion of the compensator system.

[0013] Figures 4 and 4A are views lllustrating the compensator system attached to a

landing string.

[0014] Figure 5 Is a view lllustrating a portion of the compensator system being

positioned In the riser.

[0015] Figures 6 and OA are views lllustrating the compensator system after landing

the landing string.

[0016] Figures 7-9 are views Illustrating the lower portion of the compensator system

engaged In the riser.

[0017] Figure 10 Is a view lillustrating the upper portion of the compensator system

after the compensator system is released from a support structure.
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[0018] Figure 11 Is a view lillustrating the upper portion of the compensator system

engaged In a diverter housing.
[0019] Figures 12A and 12B are views of the compensator system.

[0020] Figures 13A — 13D are views lllustrating the movement of the landing string

upon activation of a ram in a BOP stack.

[0021] Figure 14 is a view illustrating a landing string compensator system disposed In

a riser.

[0022] Figure 15 Is a view lllustrating cylinders In the landing string

compensation system.

[0023] Figure 16 is a view lllustrating cylinders In the landing string

compensation system.

[0024] Figure 17 Is a view of a compensator system for a landing string according to

one embodiment of the invention.
[0025] Figures 18 and 19 are enlarged views of the compensator system of Figure 17.

[0026] Figure 20 is a view of a compensator system for a landing string according to

one embodiment of the invention.

[0027] Figure 21 Is a view of a compensator system for a landing string according to

one embodiment of the invention.

[0028] Figure 22 is a view lllustrating a cylinder member in the compensator system of

Figure 21 In a retracted position.

[0029] Figure 23 Is a view illustrating the cylinder member in the compensator system

of Figure 21 in an extended position.

[0030] Figure 24 is a view of a compensator system for a landing string according to

one embodiment of the invention.

[0031] Figure 25 is a view lllustrating a cylinder member in the compensator system of

Figure 24 In a retracted position.



CA 02721077 2010-10-08
WO 2009/126940 PCT/US2009/040283

[0032] Figure 26 Is a view illustrating the cylinder member in the compensator system

of Figure 24 in an extended position.

[0033] Figure 27 is a view of a compensator system for a landing string according to

one embodiment of the invention.

[0034] Figure 28 Is a view of a compensator system for a landing string according to

one embodiment of the invention.

DETAILED DESCRIPTION

[0035] The present invention generally relates to an apparatus and method for
compensating a landing string due to movement of a floating rig platform. To better
understand the aspects of the present invention and the methods of use thereof,

reference is hereafter made to the accompanying drawings.

[0036] Figure 1 Is a view lllustrating a landing string compensator system 100
disposed In a riser 40. The riser 40 connects a floating rig 5 to a wellhead (not
shown) disposed on a seafloor. Generally, the compensator system 100 is configured
to compensate for the movement of the floating rig 5 relative to the wellhead disposed
on the seafloor. The compensator system 100 will be described generally in relation
to Figures 1-3. Thereafter, the rig up tool sequence of the compensator system 100

and the operation of the compensator system 100 will be described in Figures 4-13.

[0037] Figure 2 is a view lllustrating an upper portion of the compensator system 100.
As shown In Figure 2, the compensator system 100 includes a diverter lock 110 that
IS configured to engage a profile in a diverter housing 10. The diverter lock 110 Is
connected to a high pressure slip joint 115 via a mandrel 105. Generally, the diverter
lock 110 secures the upper portion of the compensator system 100 to the floating rig
5 via the diverter housing 10. As also shown In Figure 2, a flex joint 15 and a
telescopic joint 20 are connected between the diverter housing 10 and the riser 40.
The flex joint 15 and the telescopic joint 20 are used Iin conjunction with tensioner
cables 25 to compensate for the movement of the floating rig 5 that iIs connected to
the wellhead disposed on the seafloor via the riser 40. The tensioner cables 25 are
part of a riser compensator arrangement (not shown). Generally, the riser
compensator arrangement is connected to the riser 40 in order to compensate for the

movement of the floating rig 5 relative to the wellhead. The riser compensator
5
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arrangement may include cylinders that are attached to the tensioner cables 25. The
cylinders extend and retract as the floating rig 5 moves, thereby allowing the riser 40
to remain substantially stationary relative to the wellhead. It is important to note that
using the compensator system 100 to lock and hang the landing string 50 off of the
riser 40, as set forth herein, permits the utilization of the large capacity riser
compensator arrangement. This allows the compensator system 100 to be compact
and allows the compensator system 100 to fit inside the riser 40, thereby achieving a

below the rig floor landing string compensation system. .

[0038] Figure 3 Is a view lllustrating a lower portion of the compensator system 100.
As shown, the compensator system 100 includes a locking assembly 140. The
locking assembly 140 comprises a locking mandrel 145, cylinders 125, dogs 135 and
tabs 130. The locking assembly 140 connects the lower portion of the compensator
system 100 to the riser 40. Thus, the compensator system 100 is connected to the
floating rig 5 via the diverter lock 110 (see Figure 2) and to the riser 40 via the locking
assembly 140. With the upper and lower portions of the compensator system 100
connected to the respective parts, the slip joint 115 in the compensator system 100
allows the compensator system 100 to compensate for the movement of the floating
rig 5. Generally, the slip joint 115 is configured to accommodate tubing movement
while maintaining a hydraulic seal between the upper and lower portions of the
compensator system 100. In other words, the slip joint 115 Is a telescoping joint
disposed inline between the upper and lower portions of the compensator system 100
that permits the upper portion to move with the floating rig 5 while allowing the lower
portion to be fixed relative to the wellnead at the seafloor.  As the floating rig 5
moves relative to the seafloor, the slip joint 115 telescopes in or out by substantially
the same amount so that the lower portion of the compensator system 100 below the

slip joint 115 Is relatively unaffected by the floating rig 5 motion.

[0039] The dogs 135 of the locking assembly 140 are configured to engage profiles 35
In the riser 40. Upon activation of the cylinders 125, the dogs 135 move along the
locking mandrel 145 as inner tabs 130 of the locking assembly 140 engage profiles on
the locking mandrel 145. As will be described herein, the cylinders 125 position the
dogs 135 adjacent the profiles 35 on the riser 40. In one embodiment, the
compensator system 100 includes a sensor arrangement 155. The sensor

arrangement 155 may be configured to sense the load (i.e. tension) on the landing

6
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string 50 and/or a pressure in the landing string 50. The data from the sensor
arrangement 155 may be used to facilitate the placement of the landing string 50 In
the riser 40 and to monitor the pressure in the landing string 50. The data may also

be used In the operation of a lubricator valve 170.

[0040] The compensator system 100 also includes the lubricator valve 170. As shown
In Figure 3, the lubricator valve 170 is attached to a lower end of the locking mandrel
145 of the locking assembly 140. However, it should be noted that the lubricator
valve 170 may be positioned at any location within the compensator system 100
without departing from the principles of the present Iinvention. Generally, the
lubricator valve 170 is used to close off (or shut off) the pressure in the compensator
system 100. In one embodiment, the lubricator valve 170 includes two ball valves

that are configured to close the lubricator valve 170.

[0041] Figures 4 and 4A are views Illustrating the compensator system 100 attached
to a landing string 50. The rig up tool sequence generally begins by attaching the
compensator system 100 to the landing string 50 via a crossover sub 150.
Generally, the crossover sub 150 Iis a connection member having an upper end and a
lower end. The upper end of the crossover sub 150 Is configured to attach to the
compensator system 100 and a lower end of the crossover sub 150 Is configured to
attach to the landing string 50. In the arrangement shown Iin the Figure 4, the

crossover sub 150 is attached directly to the lubricator valve 170.

[0042] Figure 5 is a view lllustrating a portion of the compensator system 100 being
positioned In the riser 40. After the compensator system 100 Is attached to the
landing string 50, the slip joint 115 Is stroked out and may be locked in the stroked out
position to facilitate the placement of the compensator system 100 and the landing

string 50 within the riser 40.

[0043] Figures 6 and 6A are views Illustrating the compensator system 100 after
landing a tubing hanger (not shown) in the wellnead. After the slip joint 115 has been
stroked out, the compensator system 100 is further lowered in the riser 40 until the
tubing hanger on the landing string 50 is landed in the wellhead. It should be noted
that the compensator system 100 acts as a rigid single unit to facilitate the placement

of the tubing hanger in the wellhead. As shown Iin Figure 6A, the compensator
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system 100 is located in the riser 40 such that the dogs 135 in the locking assembly

140 are positioned proximate the profiles 35.

[0044] Figures 7-9 are views lllustrating a lower portion of the compensator system
100 engaged In the riser 40. After a portion of the compensator system 100 Is
positioned within the riser 40, the locking assembly 140 is activated. Hydraulic
pressure IS communicated to the cylinders 125, thereby causing the cylinders 125 to
urge the dogs 135 along the locking mandrel 145 as the inner tabs 130 engage
profiles on the locking mandrel 145, as shown in Figure 7. The dogs 135 continue to
move along the locking mandrel 145 until the dogs 135 engage the profiles 35 in the
riser 40, as shown in Figure 8. Applied pressure actuates both the tabs 130 and the
dogs 135 via an internal bore of the rod Iin the cylinders 125. Once the dogs 135
locate the profiles 35 in the riser 40, pressure will iImmediately increase, as the locking
assembly 140 will not allow additional volume Iinto the system. The increase of
pressure IS used as an indicator that the dogs 135 are engaged In the profiles 35. At
this time, the cylinders 125 are locked in the position illustrated in Figure 9. Further,
the dogs 135 are locked in the profiles 35 and the inner tabs 130 are locked Iin profiles
on the locking mandrel 145. In one embodiment, the dogs 135 are spring loaded
such that the dogs 135 lock Iin the profiles 35. After the dogs 135 are locked, the
pressure in the cylinders 125 may be maintained or the pressure may be increased
(l.e. charged) which causes the landing string 50 below the locking assembly 140 to
be In tension.  The tension In the landing string 50 may be useful during a well
testing operation which causes the landing string 50 to heat up and expand because
the tension accommodates the axial expansion of the landing string 50 due to the
heat. The pressure Iin the cylinders 125 may also be changed Iin order to adjust the

tension in the landing string 80.

[0045] After the compensator system 100 is fixed to the riser 40, the riser 40 supports
a substantial portion of the landing string 50 and the compensator system 100. Due
to the additional weight, the nitrogen pressure of the cylinders (not shown) connected
to the tensioner cables 25 Is increased In order to support the additional weight. In
other words, after the compensator system 100 connects the landing string 50 to the
riser 40, the compensator arrangement (i.e. crown mounted compensator) originally
attached to the landing string 50 is de-energized to allow the landing string 50 to be

compensated by the riser compensator arrangement. This configuration allows the

8
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landing string 50 and the riser 40 to be compensated by a single compensator

arrangement (i.e. the riser compensator arrangement).

[0046] In another embodiment, a packer (not shown) may be used in place of the
locking assembly 140. In this embodiment, the packer Is activated after the
compensator system 100 is positioned within the riser 40. Typically, pressurized fluid
IS used to activate the packer. Upon activation of the packer, the lower portion of the
compensator system 100 is fixed to the riser 40. In another embodiment, a slip
arrangement may be used in place of the locking assembly 140. In this embodiment,
the slip arrangement is activated after the compensator system 100 Is positioned
within the riser 40. Upon activation of the slip arrangement, the lower portion of the

compensator system 100 is fixed to the riser 40

[0047] Figure 10 Is a view lllustrating the upper portion of the compensator system
100 after the compensator system 100 is released from a support structure (not
shown). After the lower portion of the compensator system 100 is fixed to the riser
40, the mandrel 105 Is released from the support structure. In one embodiment, a
hook (not shown) Is removed from the compensator system 100. Further, the lock on
the slip joint 115 may be released to allow the slip joint 115 to move from the stroked
out position. The release of the mandrel 105 and the slip joint 115 facilitates the

positioning of the diverter lock 110 within the diverter housing 10.

[0048] Figure 11 Is a view illustrating an upper portion of the compensator system 100
engaged in the diverter housing 10. In one of the last steps in the rig up tool
sequence, the mandrel 105 moves within the diverter housing 10 until the diverter
lock 110 is positioned proximate profiles 70 within the diverter housing 10.
Thereafter, dogs 160 in the diverter lock 110 are extended radially into engagement
with the profiles 70. At this point, the upper portion of the compensator system 100 Is
fixed to the floating rig 5 via the diverter housing 10. In another embodiment, the
upper portion of the compensator system 100 is secured directly to the floating rig 5
via a lock arrangement (not shown). In a further embodiment, the upper portion of the
compensator system 100 is secured to a rotary table (not shown) attached to the
floating rig 5. In any case, the upper portion of the compensator system 100 Is

attached (directly or indirectly) to the floating rig 5. Additionally, the locking of the



CA 02721077 2010-10-08
WO 2009/126940 PCT/US2009/040283

compensator system 100 into the diverter housing 10 provides a stationary stump

with respect to the rig floor 5 which may be used to perform surface operations.

[0049] In another embodiment, a packer (not shown) may be used in the diverter lock
110. In this embodiment, the packer is activated after the compensator system 100
IS positioned within the diverter housing 10. Typically, pressurized fluid is used to
activate the packer. Upon activation of the packer, the upper portion of the

compensator system 100 is fixed to the diverter housing 10.

[0050] Figures 12A and 12B are views of the compensator system 100. In operation,
the compensator system 100 may be used to compensate for the movement of the
floating rig 5. After the upper portion of the compensator system 100 is fixed to the
rig via the diverter lock 110 (see Figure 11) and the lower portion of the compensator
system 100 is fixed to the riser 40 via the locking assembly 140 (see Figure 9), the
compensator system 100 may compensate for the movement of the floating rig 5.
Specifically, with the upper and lower portions of the compensator system 100
connected to the respective parts, the slip joint 115 in the compensator system 100
allows the compensator system 100 to compensate for the movement of the floating
rig 5. The slip joint 115 is configured to accommodate tubing movement while
maintaining a hydraulic seal between the upper and lower portions of the
compensator system 100. In other words, the slip joint 115 Is a telescoping joint
disposed inline between the upper and lower portions of the compensator system 100
that permits the upper portion to move with the floating rig 5 while allowing the lower
portion to be fixed relative to the wellnead at the seafloor.  As the floating rig 5
moves relative to the seafloor, the slip joint 115 telescopes in as shown Iin Figure 12A
or out as shown In Figure 12B by substantially the same amount so that the lower
portion of the compensator system 100 below the slip joint 115 Is relatively unaffected

by the floating rig 5 motion.

[0051] Figures 13A — 13D are views Illustrating the movement of the landing string 50
upon activation of shear rams 85 in a BOP stack 80. As previously set forth, the
locking assembly 140 is activated by hydraulic pressure that is communicated to the
cylinders 125, thereby causing the cylinders 125 to urge the dogs 135 along the
locking mandrel 145 as the inner tabs 130 engage profiles on the locking mandrel

145. The dogs 135 continue to move along the locking mandrel 145 until the dogs

10
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135 engage the profiles 35 in the riser 40. Applied pressure actuates both the tabs
130 and the dogs 135 via an internal bore of the rod in the cylinders 125. Once the
dogs 135 locate the profiles 35 in the riser 40, as shown Iin Figure 13B, pressure will
Immediately increase as the locking assembly 140 will not allow additional volume
into the system. At this time, the cylinders 125 are locked, the dogs 135 are locked In
the profiles 35 and the inner tabs 130 are locked in profiles on the locking mandrel
145. As also lIllustrated, a lower portion of the landing string 50 Is positioned In the
BOP 80 (Blow Out Preventer) that is attached to a wellhead 75.

[0052] Figure 13C lllustrates the activation of the shear rams 85 in the BOP 80. If a
safety-critical situation arises (e.g. in which the pressure in the wellbore has to be
contained at short notice), the shear rams 85 are activated to cut the landing string 50
such that a first portion 190 of landing string 50 is separated from a second portion
195. Thereafter, the second portion 195 of the landing string 50 is moved relative to
the BOP 80 in order to provide space to close blind rams 90 as shown In Figure 13D.
It IS to be noted that prior to the activation of the shear rams 85, the landing string 50
below the locking assembly 140 may be In tension due to the pre-charging of the
cylinders 125 as described herein. The tension in the landing string 50 enables the
movement of the second portion 195 to be automatic upon separating from the first
portion 190. The actuation of the BOP 80 In the safety-critical situation may be
accomplished according to a pre-programmed time sequence. A sensor (not shown)
may be used to detect that the second portion 195 has moved clear of the blind rams
90 and then signal that the blind rams 90 may close. The sensor data may be

Incorporated into the control logic for this sequence of operations.

[0053] In one embodiment, the movement of the second portion 195 of the landing
string 50 relative to the BOP 80 is accomplished by utilizing the cylinders 125. As
shown In Figure 13D, an end of each cylinder 125 iIs connected to the second portion
195 of the landing string 50 and another end of each cylinder 125 is connected to the
riser 40 via the locking assembly 140. Upon severing the landing string 50, the
pistons in the cylinders 125 extend and lift the second portion 195 of the landing string
50 relative to the riser 40 by acting on the connection point (i.e. locking assembly 140)
to the riser 40. The cylinders 125 may be energized as a step In the sequence and/or
may be pre-charged to a required pressure as described herein. This movement also

lifts the second portion 195 of the landing string 50 relative to the BOP 80 to allow the
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rams 90 to close. In one embodiment, the cylinders 125 are energized by pumping
hydraulic fluid into the cylinders 125. In another embodiment, a subset of the
cylinders 125 are precharged with nitrogen resting against a piston type "stop" at the
bottom of these cylinders. Thereafter, the lower part of the cylinders Is pressurized
with hydraulic fluid that I1s plumbed to these pre-charged cylinders to support the
landing string 50. In this embodiment, the volumes and pre-charge pressures are
calculated so that the pre-charge cylinders are compressed about half-way when the
landing string 50 is fully supported with the pressurized hydraulic fluid. In this
arrangement, there is still enough nitrogen volume and energy in the pre-charged
cylinders to lift the landing string the required distance, even though the system iIs

energized with hydraulic fluid.

[0054] Similar to the rig up tool sequence of the compensator system 100 as set forth
In Figures 4-11, the rig down tool sequence Is performed to remove the compensator
system 100 from the riser 40. In the rig down tool sequence, the dogs 160 In the
diverter lock 110 are released from the diverter housing 10. Thereafter, a portion of
the compensator system 100 Is attached to the support structure to allow the support
structure to support the weight of the compensator system 100 and the landing string
50. Next, the nitrogen pressure of the cylinders connected to the tensioner cables 25
IS decreased. Subsequently, the dogs 135 of the locking assembly 140 are released
from the profiles on the riser 40. The landing string is then released from the

wellhead. Thereafter, the compensator system 100 is removed from the riser 40.

[0055] In another embodiment, the compensator system may be positioned Iin the
riser such that upper portion of the compensator system is fixed to the rig via diverter
lock and the lower portion Is fixed relative to the wellhead at the seafloor by
positioning a tubing hanger on the landing string in the wellhead. In this embodiment,
the locking assembly 140 is not necessary. Further, in this embodiment, centralizers
may be attached to the landing string in order to prevent the landing string from
buckling in the riser. Similar to the other embodiments, the slip joint disposed
between the upper and lower portions of the compensator system allows the upper
portion to move with the rig while allowing the lower portion to be fixed relative to the

wellhead at the seafloor.
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[0056] Figure 14 is a view lllustrating a landing string compensator system 200
disposed In the riser 40. For convenience, the components in Figure 14 that are
similar to the components in Figures 1-12 will be labeled with the same reference
Indicator. The landing string compensator system 200 generally functions in a similar

manner as the landing string compensator system 100.

[0057] Prior to landing out the tubing hanger, the compensator system 200 is
picked up In the fully telescoped position and made up to the landing string 50. The
compensator system 200 is locked to prevent movement between the upper and
lower barrel of the slip joint 115. At this point, the compensator system 200 is totally
passive and does not interfere and/or complicate the critical landing and locking of the
tubing hanger, and compensation of the required set down weight is maintained in the

conventional manner on the hook by a CMC or AHD system.

[0058] Figure 15 Is a view lllustrating the cylinders 125 in the compensator system
200. As shown In Figure 15, the cylinders 125 are spaced such that an umbilical 175
may be positioned adjacent the cylinders 125. In this arrangement, the compensator
system 200 allows unobstructed pass through of the required umbilical 175 to perform
the necessary landing and locking operations. It is to be noted that there may any
number of cylinders and umbilical members without departing from the aspects of the
present invention. For instance, there may be a smaller amount of cylinders 125 and

the umbillical 175, as shown in Figure 16.

[0059] Referring back to Figure 14, after successful landing and locking the
hanger, the compensator system 200 is unlocked and the cylinders 125 on the
compensator system 200 are activated by applied pressure from an independent
umbilical (not shown). Upon activation, the cylinders 125 extend and thereby moving
the locking dogs 135 across the adjustable locking system 140, which consists of a
plurality of locking profiles on the locking mandrel 145 that straddle a landing profile
35 located In the riser 40 a short distance below the rig floor 5. Typically, all floating
drilling vessels have such a profile in their drilling riser to facilitate the use of a BOP
Landing Assist Tool (BLAT). The locking and unlocking mechanisms between the
iInner and outer barrel of the tool may be any type mechanism known in the art, such

as a hydraulic mechanism or an electrical mechanism.
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[0060] As the applied pressure moves the actuating cylinders 125 down the
adjustable locking system 140, the internal lock can move freely downward as the
plurality of locking profiles on the locking mandrel 145 are biased to allow downward
movement via an upper taper on each ring (typical ratchet mechanism). Additionally,
the applied pressure actuates both the internal and external locking dogs 130, 135 via
an internal bore of the rod in a subset of the cylinders 125. Once the external locking
dogs 135 locate the interior profile 35 in the drilling riser 40, pressure will immediately
Increase, as the locking mechanism 140 will not allow additional volume Iinto the
system, indicating successful locking of the compensator system 200 to the drilling
riser 40. This pressure will be maintained continuously during the operation; however,
If pressure Is inadvertently lost, the compensator system 200 will remain locked to the
riser 40 via a locking spring system (not shown). It is to be noted that the locking
spring system may be any type of locking and locking spring mechanism known in the

art without departing from principles of the present invention.

[0061] At this point Iin time, the riser compensator and the CMC/AHD hook
compensator are working in unison to compensate for the heave of the rig 5 for the
riser 40 and landing string 50. The operator then "airs down" the CMC or reduces the
compensated weight on the AHD. This will slack off the landing string 50, collapsing
the slip joint 115 until lock down bushings enter 180 the rotary table on the rig 5, and
at that time they are locked into the rotary table via locks 185. This will allow high
pressures to be introduced into the landing string 50 and the compensator system

200, with the resultant up thrust load being restrained by the lock down bushings 180.

[0062] At this point, as the rig 5 heaves, the riser compensator arrangement will
also compensate the landing string 50 by virtue of the locking system on the
compensator system 200. The inner and outer barrel of the slip joint 115 allows free,
compensated movement of the landing string 50 without any movement above the rig
5. Therefore, the operator is free at this time to rig up pressure containment
equipment at a static, low height, similar to a stable jack up or land drilling rig. To
monitor the effectiveness of the compensation, a strain gauge may be mounted on
the exterior of the lower barrel of the compensator system 200 to monitor the landing
string 50 tension which should remain fairly constant. This power and transmission of

this data i1s accomplished through the independent umbilical.
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[0063] It should be mentioned that if additional pressure is added to the hydraulic
cylinders 125, additional compensation can be achieved In the event the response of
the riser tensioners in the riser compensator arrangement is found to be inadequate,
thereby achieving a shared compensation system. In other words, compensation of
the landing string 50 can be achieved either by the riser tensioners in the riser
compensator arrangement or applied pressure to the cylinders 125 or a combination
thereof. Further, in another embodiment, by modifying the compensation system 200
to eliminate the external locking dog 135 that locks the compensation system 200 to
the riser 40, a fully independent compensation system can be achieved. In this
embodiment, a constant supply of pressure under varying volumetric requirements

would be required.

[0064] At the end of the operation, a complete reverse of the above procedure Is
performed to unlock the compensation system 200. One difference in the unlocking
operation Is the retracting of the hydraulic cylinders 125 that is accomplished by
pressuring up on the rod side of the cylinders 125 to provide an upward movement.
Additionally a subset of the hydraulic cylinders 125 have an internal bore that is
plumbed to the opening side of the internal and external locking dogs 130, 135 that
lock and/or unlock the compensation system 200 to the profile 35 in the riser 40,
thereby releasing the compensation system 200 from the riser 40. These types of
unlocking mechanism designs are well known and used Iin the industry and will not be

covered In detall here.

[0065] Figure 17 1s a view of a compensator assembly 250 for use with a landing
string according to one embodiment of the invention. Generally, the compensator
assembly 250 is used to compensate for the movement of a floating rig platform 210
relative to an ocean floor 235. As illustrated, the floating rig platform 210 is connected
to a wellhead 230 disposed on the ocean floor 235 via a riser 225. As also illustrated,
a control line 215 is disposed in the riser 235. The control line 215 may be used to

send control signals to various tools in a wellbore (not shown).

[0066] A landing string assembly 265 Is disposed In the riser 225. The landing
string assembly 265 includes a first landing string joint 255 and a second landing
string joint 260. A lower end of the first landing string joint 255 Is connected to an

upper end of the second landing string via the compensator 250. Further, an upper
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end of the first landing string joint 255 Is connected to the floating rig platform 210 via
a spider 220. Generally, the spider 220 Is used to support the landing string joint
255 by employing a slip arrangement that grips an outside surface of the landing
string joint 255. Additionally, a lower end of the second landing string joint 200 Is

fixed relative to the wellhead 230 disposed on the ocean floor 235.

[0067] As shown In Figure 18, the compensator assembly 250 includes a housing
245 and a piston bearing 240 movably disposed In the housing 245. The piston
bearing 240 includes a piston rod 270 that is connected to the second landing string
joint 260 and the housing 245 is connected to the first landing string joint 255. As the
floating rig platform 210 moves relative to the ocean floor 235, the piston bearing 240
and the piston rod 270 moves within the housing 245 as shown in Figure 19. In other
words, the movement of the piston bearing 240 and the piston rod 270 which are
connected to the second landing string joint 260 allows the second landing string joint
200 to move relative to the first landing string joint 255 which Is connected to the
housing 265, thereby compensating for the movement of the floating rig platform 210.
In this manner, as the floating rig platform 210 moves relative to the ocean floor 2395,
the piston rod 270 moves within the housing 245 by the same amount so that the
second landing string joint 2060 below the compensator assembly 250 is relatively

unaffected by the floating rig platform 210 motion.

[0068] The piston bearing 240 and the piston rod 270 includes a bore that Is In
fluid communication with the bores in the landing joints 255, 260. This arrangement
allows fluid to pass through the landing joints 255, 260 and the compensator
assembly 250. Additionally, the piston bearing 240 and the housing 245 may be
configured with a spline arrangement, whereby torque may transmitted through the
joint 255 to the joint 260 via the compensator assembly 250. The compensator
assembly 250 may also include wipers, rod bearing bands and rod seals. The
compensator assembly 250 may also include a first control line (not shown)
connected to housing 245 above the piston bearing 240 and/or a second control line
(not shown) connected to the housing 245 below the piston bearing 240. The control
lines may extend from the floating rig platform 210 to be used to selectively pressurize
or depressurize either end of the piston bearing 240 to control the motion of the piston
bearing 240 within the housing 245.
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[0069] The compensator assembly 250 will adjust to compensate for the floating rig
plattorm 210 movement, while allowing matter to continuously flow through and
around the compensator assembly 250, because all sections are sealed off from each
other to prevent interference and contamination. The compensator assembly 250 is
controlled by either a manual system or an automated system or some combination of
each. The compensator assembly 250 may also allow for rotation and for the
transmission of torque to items further down the assembly. This may be accomplished
by splines/keys cut into the outer diameter of each rod, located before the piston

bearing 240 with respect to the center of the compensator assembly 250.

[0070] In another embodiment as shown Iin Figure 20, a compensator assembly 275
may be used to compensate for the movement of the floating rig platform 210 relative
to the ocean floor 235. The compensator assembly 275 functions in essentially the
same manner as the compensator assembly 250. An upper portion 280 of the
compensator assembly 275 Is attached to the first landing joint 255 and a lower
portion 285 of the compensator assembly 275 is attached to second landing joint 260.
Further, the compensator assembly 250 may also include a first control line (not
shown) connected to the upper portion 280 above a piston member 290 and/or a
second control line (not shown) connected to the lower portion 285 below the piston
member 290. The control lines may extend from the floating rig platform 210 to be
used to selectively pressurize or depressurize either end of the piston member 290 to

control the motion of the member 290 within the portions 280, 285.

[0071] Figure 21 is a view of a compensator assembly 300 for use with a landing
string 350 according to one embodiment of the invention. For convenience, the
components in Figure 21 that are similar to the components in Figure 17 will be
labeled with the same reference indicator. The compensator assembly 300 is used to
compensate for the movement of the floating rig platform 210 relative to the ocean
floor 235. In other words, the compensator assembly 300 is configured to allow the

landing string 350 to remain substantially stationary relative to the ocean floor 235.

[0072] The compensator assembly 300 comprises a plurality of cylinders 305 and a
movable platform 320. The movable platform 320 essentially functions as a second
rig platftorm. The movable platform 320 iIs configured to support (or hold) the spider

220, the slips or any other tools that normally would be supported from the floating rig
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platform 210. As illustrated, the movable platform 320 is connected to the floating rig
platform 210 by a plurality of cylinders 305. It should be noted that even though the
movable platform 320 is shown as sitting on top of the floating rig platform 210, the
movable platform 320 could also be attached below or recessed within the floating rig

platform 210 without departing from the principles of the present invention.

[0073] Each cylinder 305 includes a rod 310 that is movable relative to a cylinder
housing 315. Further, control lines (not shown) are connected to each cylinder 305 to
control the movement of the rod 310 Iin the cylinder housing 315 by selectively
pressurizing and depressurizing the cylinders. The cylinders 305 may be controlled a
manual system, an automated system or combinations thereof. As illustrated In
Figure 22, the cylinder housing 315 is connected to the floating rig platform 210 and
the rod 310 is connected to the movable platform 320. As the floating rig 210 moves
relative to the ocean floor 235, the cylinders 305 are selectively pressurized or
depressurized to move the movable platform 320 accordingly in order to keep the
landing string 350 substantially stationary relative to the ocean floor 235 as shown In

Figure 23.

[0074] Figure 24 is a view of a compensator assembly 400 for use with a landing
string assembly 450 according to one embodiment of the invention. For convenience,
the components in Figure 24 that are similar to the components in Figure 17 will be
labeled with the same reference indicator. The compensator assembly 400 is used to
allow a first portion of the landing string assembly 450 to move as the floating rig
platform 210 moves relative to the ocean floor 235 while allowing a second portion of
the landing string assembly 450 to remain substantially stationary relative to the

ocean floor 235.

[0075] The compensator assembly 400 comprises a plurality of cylinders 4095, a
plurality of support cables 420 and a slip joint member 425. As shown in Figure 24,
the slip joint member 425 is connected to the cylinders 405 via the support cables
420. Generally, the slip joint member 425 is configured to accommodate tubing
movement while maintaining a hydraulic seal between a first landing string joint 455
and a second landing string joint 460 in the landing string assembly 450. In other
words, the slip joint member 425 is a telescoping joint disposed Inline between the

first landing string joint 455 and the second landing string joint 460 that permits the
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first landing joint 455 to move with the floating rig platform 210 while allowing the
second landing string joint 460 to be fixed relative to the wellhead 230 at the ocean
floor 235. As the floating rig platform 210 moves relative to the ocean floor 235, the
slip joint member 425 telescopes in or out by substantially the same amount so that
the second landing string joint 460 below the slip joint member 425 is relatively

unaffected by the floating rig platform 210 motion.

[0076] The slip joint member 425 includes a housing 430, a first movable end 435 and
a second movable end 440. The first moveable end 435 is connected to the first
landing joint 455 and the second moveable end 440 is connected to the second
landing joint 460. Each end 435, 440 includes seals that are configured to seal
around the joints 455, 460 to prevent contamination from entering the slip joint
member 425. As the floating rig platform 210 moves relative to the ocean floor 235,
the first moveable end 435 attached to the first landing joint 455 and the second

moveable end 440 attached to the second landing joint 460 move within the housing
430.

[0077] As shown In Figure 25, each cylinder 405 includes a rod 410 that is movable
relative to a cylinder housing 415. Further, control lines (not shown) are connected to
each cylinder 405 to control the movement of the rod 410 in the cylinder housing 415.
The cylinders 405 may be controlled a manual system, an automated system or
combinations thereof. As Illustrated in Figure 206, the cylinder housing 415 Is
connected to the floating rig platform 210 and the rod 410 is connected to the second
landing joint 460 via the support cables 420. As the floating rig 210 moves relative to
the ocean floor 2395, the cylinders 405 are selectively pressurized or depressurized to
move the support cables 420 and manage the weight of the second landing joint 460
accordingly in order to keep the second landing joint 460 substantially stationary

relative to the ocean floor 235.

[0078] As lllustrated in Figure 24, the slip joint member 430 Is disposed proximate an
upper end of the landing string assembly 450. In another embodiment, the slip joint
member 430 Is disposed proximate a lower end of the landing string assembly 450.
In this embodiment, the plurality of cylinders 405 and the plurality of cables 420 would
not be necessary because the weight of the second landing joint 460 would be

relatively minimal.
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[0079] Figure 27 Is a view of a compensator assembly 500 for use with a landing
string assembly 550 according to one embodiment of the invention. For convenience,
the components in Figure 27 that are similar to the components in Figure 17 will be
labeled with the same reference indicator. Similar to other embodiments, the
compensator assembly 500 is used to allow a portion of the landing string assembly

550 to move as the floating rig platftorm 210 moves relative to the ocean floor 235.

[0080] The compensator assembly 500 comprises a clamp member 505 and a slip
joint member 525. The slip joint member 525 is a telescoping joint disposed inline
between a first landing string joint 555 and a second landing string joint 560 that
permits floating rig platform 210 to move while allowing the second landing string joint
560 to be fixed relative to the wellhead 230 at the ocean floor 235. The slip joint
member 525 includes a housing 530, a first movable end 535 and a second movable
end 540. The first moveable end 535 Is connected to the first landing joint 555 and
the second moveable end 540 is connected to the second landing joint 560. Each
end 535, 540 includes seals that are configured to seal around the joints 555, 560 to
prevent contamination from entering the slip joint member 525. As the floating rig
platform 210 moves relative to the ocean floor 235, the first moveable end 535
attached to the first landing joint 555 and the second moveable end 540 attached to
the second landing joint 560 move within the housing 530 by substantially the same
amount so that the second landing string joint 560 below the slip joint member 525 is

relatively unaffected by the motion of the floating rig platform 210.

[0081] The clamp member 505 of the compensator assembly 500 is used to attach
the second landing string joint 560 below the slip joint member 525 to the riser 225.
The clamp member 505 may be any clamp member known in the art. For instance,
the clamp member 505 may be a wedge type member, wherein the clamp member
505 wedges itself to an inside wall of the riser 225 as shown in Figure 27. In another
embodiment, the clamp member may be attachable to an outer surface of the riser
225 or to a top edge of one or joints. Additionally, the clamp member 505 may be
repeatably attached to and released from the riser 225 during the landing operation.
Further, the clamp member 505 may be attached when the landing string 550 is In
position. The clamp member 505 may be autonomously actuated by relative
movement between the floating rig platform 210 and the wellhead 230. Furthermore,

the clamp member 505 may be actuated selectively from the floating rig platform 210
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by control commands, signals, pressure, etc. In any case, the clamp member 505 Is
configured to attach the landing string assembly 550 to the riser 225 in order to utilize
a riser compensation system attached to the riser 225. As known in the art, the riser
compensation system is configured to maintain the riser 225 substantially stationary
relative to the ocean floor 235 as the floating rig platform 210 moves relative to the
ocean floor 235. The riser compensation system may be controlled by an operator or

an autonomous/positional system.

[0082] After the clamp member 505 attaches the second landing string joint 560 to the
riser 225, the second landing string joint 560 will move with the riser 225. In this
manner, as the floating rig 210 moves relative to the ocean floor 235 the riser
compensation system keeps the riser 225 and the second landing joint 560

substantially stationary relative to the ocean floor 235.

[0083] Figure 28 Is a view of a compensator assembly 600 for use with a landing
string assembly 650 according to one embodiment of the Invention. For
convenience, the components In Figure 28 that are similar to the components In
Figure 17 will be labeled with the same reference indicator. Similar to other
embodiments, the compensator assembly 600 is used to allow a portion of the landing
string assembly 650 to move while another portion of the landing string assembly 650
remains stationary as the floating rig platform 210 moves relative to the ocean floor
235.

[0084] The compensator assembly 600 comprises a flotation member 605 and a slip
joint member 625. The slip joint member 625 is a telescoping joint disposed Inline
between a first landing string joint 655 and a second landing string joint 660 that
permits the first landing string joint 655 to move with floating rig platform 210 while
allowing the second landing string joint 660 to be fixed relative to the wellhead 230 at
the ocean floor 235. The slip joint member 625 includes a housing 630, a first
movable end 635 and a second movable end 640. The first moveable end 635 is
connected to the first landing joint 655 and the second moveable end 640 is
connected to the second landing joint 660. Each end 635, 640 includes seals that are
configured to seal around the joints 655, 660 to prevent contamination from entering
the slip joint member 625. As the floating rig platform 210 moves relative to the

ocean floor 2395, the first moveable end 635 attached to the first landing joint 655 and
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the second moveable end 640 attached to the second landing joint 660 move within
the housing 630 by substantially the same amount so that the second landing string
joint 660 below the slip joint member 625 is relatively unaffected by the motion of the

floating rig platform 210.

[0085] The flotation member 605 In the compensator assembly 500 is configured to
maintain the second landing joint 660 In an equilibrium state inside the riser 225. In
other words, the flotation member 605 is configured to cause the second landing joint
600 to float in fluid or other material that is disposed in an annulus 670 defined
between the second landing joint 660 and the riser 225, thereby causing the second
landing joint 660 to remain substantially stationary relative to the riser 225. At the
same time, the slip joint member 625 permits the first landing joint 655 to move with
the floating rig platform 210 while allowing the second landing string joint 660 to be
fixed relative to the wellhead 230 at the ocean floor 235. The flotation member 605
may be made from any type of buoyant material known in the art. For instance, the
flotation member may be made from plastic or synthetic foam. The flotation member
605 may also be made from a canister that houses a gas or another buoyant material.
In any case, the flotation member 605 Is configured to maintain the position of the
second landing joint 660 within the riser 225. Additionally, the flotation member 605
may include a plurality of holes to allow fluid to flow up the annulus 670 past the

flotation member 605.

[0086] VWhile 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 compensation system for use with a landing string, the compensation system
comprising:

a slip joint member attachable to the landing string, the slip joint member having
an upper portion and a lower portion;

a first lock assembly configured to connect the upper portion of the slip joint

member to a floating rig; and
a second lock assembly configured to connect the lower portion of the siip joint

member to a riser disposed below the floating rig.

2. The compensation system of claim 1, wherein the first lock assembly includes a

diverter lock that is configured to engage a diverter housing attached to the floating rig.

3. The compensation system of claim 1, wherein the first lock assembly includes

bushings that are configured to engage a rotary table attached to the floating rig.

4 The compensation system of claim 1, wherein the second lock assembly includes

dogs configured to engage a profile in the riser.

S. The compensation system of claim 4, wherein the dogs are movable radially

between an extended position and a retracted position.

6. The compensation system of claim 4, wherein the dogs are movable axially along

a mandrel in the second lock assembly by a plurality of cylinders.

/. The compensation system of claim 6, wherein the second lock assembly further

includes tabs that engage profiles on the mandrel as dogs move along the manarel.
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8. The compensation system of claim 1, further comprising a lubricator valve

configured to selectively open and close a bore of the landing string.

9. The compensation system of claim 1, further comprising a sensor arrangement

configured to sense a load on the landing string.

10. The compensation system of claim 1, wherein the slip joint member is configured

to move between an extended and a retracted position as the floating rig moves relative

to the riser.

11. A method for compensating a landing string due to movement of a fioating rig,

the method comprising:

connecting a compensation system to the landing string, the compensation
system having a first lock, a second lock and a slip joint;

placing the compensation system and the landing string in a riser;

securing a lower portion of the slip joint to the riser by activating the second lock;

securing an upper portion of the slip joint to the floating rig by activating the first

lock: and
allowing the slip joint to extend or retract as the floating rig moves relative to the

riser.

12.  The method of claim 11, further comprising moving the second lock along a

mandrel to a position adjacent a profile in the riser.

13.  The method of claim 12, further comprising engaging a dog in the second lock

with the profile in the riser to secure the lower portion of the slip joint to the riser.

14.  The method of claim 11, further comprising engaging a connection member in

the second lock with a diverter housing to secure the upper portion of the slip joint to the

floating rig.
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15. The method of claim 11, further comprising sensing load data in the landing
string.

16.  The method of claim 15, further comprising activating a lubricator valve attached

to the landing string in response to sensed data.

17.  The method of claim 11, further including moving the landing string relative to the

riser upon activation of shear rams in a BOP stack.

18. The method of claim 11, further comprising releasing the landing string from a
landing string compensator and compensating the landing string using a riser string

compensator.

19.  The method of claim 11, further comprising locking the slip joint in an extended

position prior to placing the compensation system and the landing string in the riser.

20. A compensation system for use with a landing string, the compensation system
comprising:

a slip joint member attachable to the landing string, the slip joint member having
an upper portion connectable to a floating rig and a lower portion connectable to a riser

disposed below the floating rig, wherein the slip joint member is configured to move

between an extended and a retracted position as the floating rig moves relative to the

riser.

21. A method for moving a landing string positioned within a blowout preventer

(BOP) during a safety-critical situation, the method comprising:

connecting an assembly to the landing string, the assembly having a first lock, a

second lock and a slip joint;

securing a lower portion of the slip joint to a riser by activating the secona lock;
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securing an upper portion of the slip joint to a floating vessel by activating the first

lock:

cutting the landing string by activating a shear ram in the BOP upon

determination of the safety-critical situation; and

moving a portion of the landing string relative to the BOP.

22. The method of claim 21, wherein the landing string is moved relative to the BOP

due to tension in the landing string.

23. The method of claim 22, wherein the tension is applied prior to cutting the landing

string.

24. The method of claim 22, wherein the tension is applied as a result of

pressurization of cylinders attached to the slip joint.

25.  The method of claim 21, wherein the landing string is moved relative to the BOP

due to pressurization of cylinders attached to the slip joint.

26. The method of claim 21, further comprising releasing the second lock between

the slip Joint and riser.

27.  The method of claim 21, further comprising sensing whether the portion of the
landing string has moved above a blind ram in the BOP and closing the blind ram.

28.  The method of claim 21, further comprising closing a blind ram in the BOP after

detecting that the landing string has moved clear of the blind ram.

29.  The method of claim 21, wherein a pressure in a wellbore that is greater than a

predetermined pressure results in the safety-critical situation.
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30. The method of claim 21, further comprising allowing the slip joint to extend or

retract as the floating vessel moves relative to the riser.

31.  An assembly for moving a landing string positioned within a blowout preventer
(BOP) during a safety-critical situation, the assembly comprising:

a slip joint member attachable to the landing string, the slip joint member having
an upper portion and a lower portion; and

a locking assembly having a first lock configured to connect the upper portion of
the slip joint member to a floating vessel, a second lock configured to connect the lower
portion of the slip joint member to a riser disposed around the landing string, ana
hydraulic cylinders configured to move the landing string relative to the BOP upon

activation of a shear ram in the BOP.

32. The assembly of claim 31, wherein the hydraulic cylinders move the portion of

the landing string relative to the BOP to allow a blind ram in the BOP to close.

33. The assembly of claim 31, wherein the portions of the slip joint member are
movable relative to each other in a telescopic arrangement between an extended

position and a retracted position as the floating vessel moves relative to the riser.

34. The assembly of claim 31, wherein the hydraulic cylinders are configured to

create a tension in the landing string.

35. The assembly of claim 31, further comprising a sensor arrangement configured

to sense a load on the landing string.

36. The assembly of claim 31, wherein the second lock includes dogs configured to

engage a profile in the riser.
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37. The assembly of claim 36, wherein the dogs are movable radially between an

extended position and a retracted position.

38. The assembly of claim 37, wherein the dogs are movable axially along a mandrel

In the second lock by the hydraulic cylinders.

39. The assembly of claim 37, wherein the second lock further includes tabs that

engage profiles on the mandrel as dogs move axially along the mandrel.

40. The assembly of claim 31, wherein a pressure in a wellbore that is greater than a

predetermined pressure results in the safety-cntical situation.

41. A method for moving a landing string positioned within a blowout preventer
(BOP) during a safety-critical situation, the method comprising:

securing a lower portion of a slip joint to a riser;

securing an upper portion of the slip joint to a floating vessel;

cutting the landing string by activating a shear ram in the BOP upon
determination of the safety-critical situation; and

moving a portion of the landing string relative to the BOP.

42. A system for use with a landing string disposed within a riser, wherein the riser Is

located below a floating vessel and includes a telescopic joint, the system comprising:
a first tubular attached to the landing string, the first tubular having a portion that

is fixable to the riser at a point below the telescopic joint; and

a second tubular having a portion that is fixable relative to the floating vessel,
wherein the first and second tubulars are movable relative to each other in a telescopic
arrangement between an extended position and a retracted position as the floating

vessel moves relative to the riser.
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43. The system of claim 42, further comprising a locking assembly configured to fix

the portion of the first tubular to the riser.

44. The system of claim 43, wherein the locking assembly includes cylinders, dogs,

tabs and a locking mandrel.

45. The system of claim 44, wherein the cylinders are configured to move the dogs

along the locking mandrel until the dogs are positioned adjacent profiles in the riser.

46. The system of claim 45, wherein the activation of the dogs causes the dogs to

engage the profiles to fix the portion of the first tubular to the riser.

47. The system of claim 45, wherein the activation of the tabs causes the tabs to

engage profiles in the locking mandrel.

48. The system of claim 44, wherein the landing string is positioned within a BOP

stack.

49. The system of claim 48, wherein a shear ram in the BOP stack is configured to

cut the landing string into a first portion and a second portion.

50. The system of claim 49, wherein the cylinders are configured to move the first

portion relative to the BOP stack to a position above a closing ram in the BOP stack.

51.  The system of claim 42, further comprising a sensor arrangement configured to

sense pressure in the landing string, wherein the sensed pressure data is used in the

operation of a lubricator valve in the landing string.
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52. A method for compensating a landing string disposed within a riser, wherein the
riser Is located below a floating vessel and includes a telescopic joint, the method
comprising:

fixing a portion of a first tubular to the riser below the telescopic joint;

fixing a second tubular relative to the floating vessel; and

allowing the first and second tubulars to move relative to each other in a
telescopic arrangement between an extended position and a retracted position as the

floating vessel moves relative to the riser.

53. The method of claim 52, wherein the landing string is positioned within a BOP

stack.

54. The method of claim 53, further comprising cutting the landing string into a first

portion and a second portion by using a shear ram in the BOP stack.

55. The method of claim 54, further comprising moving the first portion relative to the

BOP stack to a position above a closing ram in the BOP stack.

56. The method of claim 52, further comprising sensing pressure data in the landing
string, and using the sensed pressure data to operate a lubricator valve in the landing
string.

57. A system for use with a landing string disposed within a riser located below a
floating vessel, wherein a riser compensation system is used to compensate for the

effect of vessel heave upon the riser, the system comprising:
a first tubular having a portion selectively attachable to the riser; and

a second tubular having a portion selectively attachable to the floating vessel, the
tubulars are attached to the landing string and the tubulars are movable relative to each
other in a telescopic arrangement, wherein the riser compensation system which
compensates for the effect of vessel heave upon the riser is also used to compensate

for the effect of vessel heave upon the landing string.
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58. A landing string system that is attachable to a riser compensation system,
wherein the riser compensation system is used to compensate for the effect of vessel
heave upon a riser, the landing string system comprising:

a landing string having a first section and a second section, wherein the first
section is movable relative to the second section in a telescopic manner;

a first attachment assembly configured to connect the first section of the landing
string to the floating vessel; and

a second attachment assembly configured to connect the second section of the
landing string to the riser, wherein the riser compensation system is used to

compensate for the effect of vessel heave upon the riser and the landing string.

59. A method for compensating a landing string disposed within a riser located below
a floating vessel, wherein a riser compensation system is used to compensate for the
effect of vessel heave upon the riser, the method comprising

attaching a first section of the landing string to the floating vessel;

attaching a second section of the landing string to a riser, wherein the riser
compensation system which compensates for the effect of vessel heave upon the riser
is also used to compensate for the effect of vessel heave upon the landing string; and

allowing the first section to move relative to the second section in a telescopic

relationship as the floating vessel moves relative to the riser.

60. A system for use with a landing string disposed within a riser, wherein the riser is
located below a floating vessel and includes a telescopic joint, the system comprising:
a first tubular having a first portion that is fixable to the riser at a point below the
telescopic joint and a second portion that is fixed to the landing string; and
a second tubular having a portion that is fixable relative to the floating vessel,
wherein the first and second tubulars are movable relative to each other in a telescopic

arrangement between an extended position and a retracted position as the floating

vessel moves relative to the riser.
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61. A method for compensating a landing string disposed within a riser, wherein the
riser Is located below a floating vessel and includes a telescopic joint, the method
comprising:
fixing a first portion of a first tubular to the landing string;
fixing a second portion of the first tubular to the riser below the telescopic joint;
fixing a second tubular relative to the floating vessel; and
allowing the first and second tubulars to move relative to each other in a telescopic
arrangement between an extended position and a retracted position as the floating

vesse| moves relative to the riser.
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