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COMPENSATED DRILL FLOOR

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is a Non-Provisional Application claiming priority to U.S.

Provisional Patent Application No. 62/893,741, entitled "Offshore Platform", filed August 29,

2019, which is herein incorporated by reference.

BACKGROUND

[0002] This section is intended to introduce the reader to various aspects of art that may

be related to various aspects of the present disclosure, which are described and/or claimed below.

This discussion is believed to be helpful in providing the reader with background information to

facilitate a better understanding of the various aspects of the present disclosure. Accordingly, it

should be understood that these statements are to be read in this light, and not as admissions of

prior art.

[0003] Advances in the petroleum industry have allowed access to oil and gas drilling

locations and reservoirs that were previously inaccessible due to technological limitations. For

example, technological advances have allowed drilling of offshore wells at increasing water

depths and in increasingly harsh environments, permitting oil and gas resource owners to

successfully drill for otherwise inaccessible energy resources. Likewise, drilling advances have

allowed for increased access to land based reservoirs.

[0004] However, offshore drilling and production facilities (e.g., offshore platforms) may

encounter problems not typically found with land based drilling and production facilities. For

example, when operating in water, lateral positioning techniques and systems (e.g., thrusters or

similar devices) may be utilized to counteract lateral movement caused by currents, waves, and

the like. Additionally, stability of the offshore platforms is to be maintained. One technique for

maintaining the stability of an offshore platform is to design the platform to have a sufficient

waterplane area (e.g., an enclosed area of the facility hull at the waterline) to allow for stability



  

of the offshore platform.  However, while increasing the waterplane area of an offshore platform 

may increase its stability (e.g., its ability to resist sway (lateral/side-to-side motion) and surge 

(longitudinal /front-and-back motion) imparted by maritime conditions), increasing the 

waterplane area of the offshore platform may also increase its susceptibility to heave (e.g., 

vertical/up-and-down motion).  Solutions to address heave in the offshore platform and/or 

affecting components thereon are desirable. 

SUMMARY 

[0004a] According to a first aspect, there is provided a system, including: a first structure 

configured to be coupled to a tubular string extending to a seafloor, wherein the first structure 

includes a drill floor, wherein the first structure circumscribes a derrick of an offshore vessel; 

and a second structure  circumscribing the first structure and slidingly coupled to the first 

structure via at least one guide to provide a lateral force to the first structure while allowing for 

vertical movement between the first structure as well as the derrick and the second structure 

relative to the seafloor, wherein the second structure comprises at least one vertically disposed 

beam configured to be directly coupled to a deck of an offshore vessel, wherein the at least one 

vertically disposed beam is directly coupled to the at least one guide.   

[0004b] According to a second aspect, there is provided a system, including: a first 

structure, including: a drill floor; one or more beams directly coupled to and disposed about the 

drill floor; and one or more upper beams coupled to the one or more beams; a derrick directly 

coupled to the one or more upper beams; and a second structure disposed at least partially around 

the first structure, wherein the second structure contacts the first structure to provide a lateral 

force to the first structure while allowing for vertical movement between the first structure as 

well as the derrick and the second structure while maintaining a predetermined distance between 

the first structure and a seafloor. 

[0004c] According to a third aspect, there is provided a tangible, non-transitory computer-

readable medium having computer executable code stored thereon, the computer executable code 

including instructions to cause a processor to: receive data related to operational characteristics 

of a drawworks of an actuation system, wherein the operational characteristics indicate tension or 

load on a line coupled to a first structure comprising a drill floor, one or more beams coupled to 

and disposed about the drill floor, and one or more upper beams directly coupled to the one or 

more beams, wherein the first structure moves vertically relative to a second structure laterally  

2 



  

supporting the first structure, wherein the second structure comprises at least one vertically 

disposed beam configured to be directly coupled to a deck of an offshore vessel, wherein the at 

least one vertically disposed beam is coupled to the first structure via at least one guide; 

determine if the operational characteristics are acceptable; determine an adjustment value as a 

control signal when the operational characteristics are not determined to be acceptable; and 

transmit the control signal to control at least the portion of the actuation system to adjust the 

tension or load on the line to maintain a predetermined distance between the first structure and a 

seafloor while the first structure moves vertically relative to the second structure. 

BRIEF DESCRIPTION OF DRAWINGS 

[0005]  FIG. 1 illustrates an example of an offshore platform having a riser coupled to a 

blowout preventer (BOP), in accordance with an embodiment; 

[0006]  FIG. 2 illustrates a front view a first embodiment of a drilling rig as illustratively 

presented in FIG. 1, in accordance with an embodiment; 

[0007]  FIG. 3 illustrates a front view of the tripping apparatus of FIG. 2, in accordance 

with an embodiment; 

[0008]  FIG. 4 illustrates a front view a second embodiment of a drilling rig as 

illustratively presented in FIG. 1, in accordance with an embodiment; 

[0009]  FIG. 5 illustrates a block diagram of a computing system of FIG. 2, in accordance 

with an embodiment; 

[0010]  FIG. 6 illustrates an isometric view of a third embodiment of a drilling rig as 

illustratively presented in FIG. 1, in accordance with an embodiment; 

[0011]  FIG. 7 illustrates an side view of the third embodiment of a drilling rig of FIG. 6, 

in accordance with an embodiment; and  

[0012]  FIG. 8 illustrates a flow diagram of the actuation system of the drilling rig of 

FIGS. 6 and 7, in accordance with an embodiment.  
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[0013] One or more specific embodiments will be described below. In an effort to

provide a concise description of these embodiments, all features of an actual implementation

may not be described in the specification. It should be appreciated that in the development of

any such actual implementation, as in any engineering or design project, numerous

implementation-specific decisions must be made to achieve the developers' specific goals, such

as compliance with system-related and business-related constraints, which may vary from one

implementation to another. Moreover, it should be appreciated that such a development effort

might be complex and time consuming, but would nevertheless be a routine undertaking of

design, fabrication, and manufacture for those of ordinary skill having the benefit of this

disclosure.

[0014] When introducing elements of various embodiments, the articles "a," "an," "the,"

and "said" are intended to mean that there are one or more of the elements. The terms

"comprising," "including," and "having" are intended to be inclusive and mean that there may be

additional elements other than the listed elements.

[0015] Systems and techniques for stabilizing an drill floor of an offshore platform, such

as a semi-submersible platform, a drillship, a spar platform, a floating production system, or the

like, are set forth below. The offshore platform may include a drill floor that is suspended above

a deck of the offshore platform. The drill floor can be restrained from horizontal movements

with respect to the deck of the offshore platform and the drill floor can move vertically towards

and away from the deck of the offshore platform in a controlled manner to resists heave (e.g.,

vertical/up-and-down motion) relative to a seafloor. In some embodiments, an actuation system

that can, for example, include one or more drawworks, may be utilized to affect control of the

vertical movement of the drill floor with respect to the deck of the offshore platform.

[0016] With the foregoing in mind, FIG. 1 illustrates an offshore platform 10 as a

drillship. Although the presently illustrated embodiment of an offshore platform 10 is a drillship

(e.g., a ship equipped with a drilling system and engaged in offshore oil and gas exploration

and/or well maintenance or completion work including, but not limited to, casing and tubing

installation, subsea tree installations, and well capping), other offshore platforms 10 such as a
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semi-submersible platform, a jack up drilling platform, a spar platform, a floating production

system, or the like may be substituted for the drillship. Indeed, while the techniques and systems

described below are described in conjunction with a drillship, the techniques and systems are

intended to cover at least the additional offshore platforms 10 described above. These

techniques may also apply to at least vertical drilling or production operations (e.g., having a rig

in a primarily vertical orientation drill or produce from a substantially vertical well) and/or

directional drilling or production operations (e.g., having a rig in a primarily vertical orientation

drill or produce from a substantially non-vertical or slanted well or having the rig oriented at an

angle from a vertical alignment to drill or produce from a substantially non-vertical or slanted

well).

[0017] As illustrated in FIG. 1, the offshore platform 10 includes a riser string 12

extending therefrom. The riser string 12 may include a pipe or a series of pipes that connect the

offshore platform 10 to the seafloor 14 via, for example, a BOP 16 that is coupled to a wellhead

18 on the seafloor 14. In some embodiments, the riser string 12 may transport produced

hydrocarbons and/or production materials between the offshore platform 10 and the wellhead 18,

while the BOP 16 may include at least one BOP stack having at least one valve with a sealing

element to control wellbore fluid flows. In some embodiments, the riser string 12 may pass

through an opening (e.g., a moonpool) in the offshore platform 10 and may be coupled to drilling

equipment of the offshore platform 10. As illustrated in FIG. 1, it may be desirable to have the

riser string 12 positioned in a vertical orientation between the wellhead 18 and the offshore

platform 10 to allow a drill string made up of drill pipes 20 to pass from the offshore platform 10

through the BOP 16 and the wellhead 18 and into a wellbore below the wellhead 18. Also

illustrated in FIG. 1 is a drilling rig 22 (e.g., a drilling package or the like) that may be utilized in

the drilling and/or servicing of a wellbore below the wellhead 18.

[0018] FIG. 2 illustrates in greater detail components of the drilling rig 22 as well as

additional components used in various operations, such as a tripping operation. As illustrated, а

tripping apparatus 24 is positioned on the drilling floor 26 in the drilling rig 22 above a deck 28.

The drilling rig 22 may include one or more of, for example, the tripping apparatus 24, floor slips

30 positioned in rotary table 32, drawworks 34, a crown block 35, a travelling block 36, a top

drive 38, an elevator 40, and a tubular handling apparatus 42. The tripping apparatus 24 may
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operate to couple and decouple tubular segments (e.g., drill pipe 20 to and from a drill string)

while the floor slips 30 may operate to close upon and hold a drill pipe 20 and/or the drill string

passing into the wellbore. The rotary table 32 may be a rotatable portion of the drilling floor 26

that may operate to impart rotation to the drill string either as a primary or a backup rotation

system (e.g., a backup to the top drive 38).

[0019] The drawworks 34 may be a large spool that is powered to retract and extend line

37 (e.g., wire cable or drill line) over a crown block 35 (e.g., a vertically stationary set of one or

more pulleys or sheaves through which the line 37 is threaded) and a travelling block 36 (e.g., a

vertically movable set of one or more pulleys or sheaves through which the line 37 is threaded)

to operate as a block and tackle system for movement of the top drive 38, the elevator 40, and

any tubular member (e.g., drill pipe 20) coupled thereto. The top drive 38 may be a device that

provides torque to (e.g., rotates) the drill string as an alternative to the rotary table 32 and the

elevator 40 may be a mechanism that may be closed around a drill pipe 20 or other tubular

members (or similar components) to grip and hold the drill pipe 20 or other tubular members

while those members are moving vertically (e.g., while being lowered into or raised from the

wellbore). The tubular handling apparatus 42 may operate to retrieve a tubular member from a

storage location 43 (e.g., a pipe stand) and position the tubular member during tripping-in to

assist in adding a tubular member to a tubular string. Likewise, the tubular handling apparatus

42 may operate to retrieve a tubular member from a tubular string and transfer the tubular

member to a storage location 43 (e.g., a pipe stand) during tripping-out to remove the tubular

member from the tubular string.

[0020] For example, during a tripping-in operation, the tubular handling apparatus 42

may position a first tubular segment 44 (e.g., a first drill pipe 20) so that the tubular segment 44

may be grasped by the elevator 40. The elevator 40 may be lowered, for example, via the block

and tackle system towards the tripping apparatus 24 to be coupled to a second tubular segment

46 (e.g., a second drill pipe 20) as part of a drill string. As illustrated in FIG. 3, the tripping

apparatus 24 may be or may include a roughneck that may operate to selectively make-up and

break-out a threaded connection between tubular segments 44 and 46 in a tubular string. In some

embodiments, the tripping apparatus 24 may include one or more of fixed jaws 48,

makeup/breakout jaws 50, and a spinner 52. In some embodiments, the fixed jaws 48 may be
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positioned to engage and hold the second (lower) tubular segment 46 below a threaded joint 54

thereof. In this manner, when the first (upper) tubular segment 44 is positioned coaxially with

the second tubular segment 46 in the tripping apparatus 24, the second tubular segment 46 may

be held in a stationary position to allow for the connection of the first tubular segment 44 and the

second tubular segment (e.g., through connection of the threaded joint 54 of the second tubular

segment 46 and a threaded joint 56 of the first tubular segment 44, illustrated in FIG. 2).

[0021] To facilitate this connection, the spinner 52 and the makeup/breakout jaws 50

illustrated in FIG. 3 may provide rotational torque. For example, in making up the connection,

the spinner 52 may engage the first tubular segment 44 and provide a relatively high-speed, low-

torque rotation to the first tubular segment 44 to connect the first tubular segment 44 to the

second tubular segment 46. Likewise, the makeup/breakout jaws 50 may engage the first tubular

segment 44 and may provide a relatively low-speed, high-torque rotation to the first tubular

segment 44 to provide, for example, a rigid connection between the tubular segment 44 and 46.

Furthermore, in breaking-out the connection, the makeup/breakout jaws 50 may engage the first

tubular segment 44 and impart a relatively low-speed, high-torque rotation on the first tubular

segment 44 to break the rigid connection. Thereafter, the spinner 52 may provide a relatively

high-speed, low-torque rotation to the first tubular segment 44 to disconnect the first tubular

segment 44 from the second segment 46.

[0022] In some embodiments, the tripping apparatus 24 may further include a mud

bucket 58 that may operate to capture drilling fluid, which might otherwise be released during,

for example, the break-out operation. In this manner, the mud bucket 58 may operate to prevent

drilling fluid from spilling onto drill floor 26. In some embodiments, the mud bucket 58 may

include one or more seals that aid in fluidly sealing the mud bucket 58 as well as a drain line that

operates to allow drilling fluid contained within mud bucket 58 to return to a drilling fluid

reservoir.

[0023] Returning to FIG. 2, one or more sensors 60 may be provided in conjunction with

the drilling rig 22. In some embodiments, the one or more sensors 60 may be utilized in

conjunction with a make-up (e.g., a tripping-in) and a break-out (e.g., a tripping-out) operation.

In one embodiment, the one or more sensors 60 may include, but are not limited to, cameras (e.g.,
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high frame rate cameras), lasers (e.g., multi-dimensional lasers), transducers (e.g., ultrasound

transducers), electrical and or magnetic characteristic sensors (e.g., sensors that can

measure/infer capacitance, inductance, magnetism, or the like), chemical sensors, metallurgical

detection sensors, or the like. In some embodiments, the one or more sensors 60 may also be

proximity sensors or other sensors (e.g., a rotational sensor such as an optical encoder, magnetic

speed sensor, a reflective sensor, a hall effect sensor, a load cell such as an inline load cell) to

detect operational characteristics of the drawworks 34 (e.g., rotation of a drum, speed of a drum,

tension on line 37, or the like) that may include or be coupled to a transmitter. In some

embodiments, the one or more sensors 60 may generate a signal indicative of operational

characteristics of the drawworks 34 and may transmit, themselves or via a transmitter coupled

thereto, a signal (wirelessly or via a physical connection) indicative of operational characteristic

of the drawworks 34 to the computer system 62. This signal may be used to determine the

location of an object (e.g., a drill pipe 20, the top drive 38, the elevator 40, the threaded joint 54

of a drill pipe 20, or the threaded joint 56 of a drill pipe 20) by the computer system 62, as the

location of an object may be directly related to the operation of the drawworks 34 (e.g., the

tension of the line 37 or an amount of rotation of a drum causing line 37 to be extended from the

drawworks 34, which defines the location of the object suspended from the block and tackle

system). The determined location of an object may be useful, for example, to determine and/or

control where and when to move the tripping apparatus 24 into position (e.g., tool joint

recognition) to perform a tripping operation. Likewise, the computer system 62 can monitor a

tension value of the line 37 and cause the tension to be maintained at a particular value or within

a range of values to aid maintain a desired tension of the line 37.

[0024] In some embodiments, the computing system 62 may be communicatively

coupled to a separate main control system, for example, a control system in a driller's cabin that

may provide a centralized control system for drilling controls, automated pipe handling controls,

and the like. In other embodiments, the computing system 62 may be a portion of the main

control system (e.g., the control system present in the driller's cabin).

[0025] FIG. 4 illustrates the computing system 62. It should be noted that the computing

system 62 may be a standalone unit (e.g., a control monitor) that may operate to generate output

control signals (e.g., to form a control system). Likewise, the computing system 62 may be
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configured to operate in conjunction with the tripping apparatus 24, one or more of the

drawworks 34, the top drive 38, and the elevator 40, and/or the tubular handling apparatus 42.

The computing system 62 may be a general purpose or a special purpose computer that includes

a processing device 64, such as one or more application specific integrated circuits (ASICs), one

or more processors, or another processing device that interacts with one or more tangible, non-

transitory, machine-readable media (e.g., memory 66) of the computing system 62, which may

operate to collectively store instructions executable by the processing device 64 to perform the

methods and actions described herein. By way of example, such machine-readable media can

comprise RAM, ROM, EPROM, EEPROM, CD-ROM or other optical disk storage, magnetic

disk storage or other magnetic storage devices, or any other medium which can be used to carry

or store desired program code in the form of machine-executable instructions or data structures

and which can be accessed by the processing device 64. In some embodiment, the instructions

executable by the processing device 64 are used to generate, for example, control signals to be

transmitted to, for example, one or more of the tripping apparatus 24 (e.g., one or more of the

fixed jaws 48, the makeup/breakout jaws 50, and the spinner 52), the tubular handling apparatus

42, one or more of the drawworks 34, the top drive 38, and the elevator 40 or a controller thereof,

and/or a main control system (e.g., to be utilized in the control of the tripping apparatus 24, the

fixed jaws 48, the makeup/breakout jaws 50, the spinner 52, the drawworks 34, the top drive 38,

the elevator 40, and/or the tubular handling apparatus 42) to operate in a manner described herein.

[0026] The computing system 62 may operate in conjunction with software systems

implemented as computer executable instructions stored in a non-transitory machine readable

medium of computing system 62, such as memory 66, a hard disk drive, or other short term

and/or long term storage. Particularly, the processing device 64 may operate in conjunction with

software systems implemented as computer executable instructions (e.g., code) stored in a non-

transitory machine readable medium of computing system 62, such as memory 66, that may be

executed to receive information (e.g., signals or data) related to sensitivities of surge and/or swab

pressures characteristics as well as well pressure characteristics. This information can be used

by the computing system 62 (e.g., by the processing device 64 executing computer executable

instructions stored in memory 66) to generate or otherwise calculate a tripping schedule that may

be utilized to limiting tripping operation speeds to predetermined levels at predetermined times

and/or well depths. Additionally, this determined tripping schedule can be used to initiate or
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What is claimed is:   

 

1. A system, comprising: 

a first structure configured to be coupled to a tubular string extending to a seafloor, 

wherein the first structure comprises a drill floor, wherein the first structure circumscribes a 

derrick of an offshore vessel; and 

a second structure circumscribing the first structure and slidingly coupled to the first 

structure via at least one guide to provide a lateral force to the first structure while allowing 

for vertical movement between the first structure as well as the derrick and the second 

structure relative to the seafloor, wherein the second structure comprises at least one 

vertically disposed beam configured to be directly coupled to a deck of an offshore vessel, 

wherein the at least one vertically disposed beam is directly coupled to the at least one guide. 

 

2. The system of claim 1, comprising an actuation system disposed adjacent to the 

second structure. 

 

3. The system of claim 2, comprising an active heave drawworks as at least a portion of 

the actuation system. 

 

4. The system of claim 3, comprising a line coupled to the active heave drawworks and 

connected to the first structure. 

 

5. The system of claim 4, wherein the active heave drawworks comprises: 

a drum as a portion of the active heave drawworks coupled to the line; and 

a controller that when in operation controls rotation of the drum to retract the line 

around the drum when the second structure moves vertically towards the seafloor. 

 

6. The system of claim 5, wherein the controller when in operation controls rotation of 

the drum to extend the line from the drum when the second structure moves vertically away 

from the seafloor. 

 

7. The system of claim 4, comprising an upper sheave disposed on the second structure, 

wherein the line passes along the upper sheave to the first structure. 
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8. The system of claim 7, comprising a lower sheave disposed on the second structure, 

wherein the line passes from the first structure to along the lower sheave. 

 

9. The system of claim 8, wherein the line is coupled to an anchor point subsequent to 

passing along the lower sheave. 

 

10. The system of claim 8, wherein the line is coupled to a second active heave 

drawworks as a second portion of the actuation system subsequent to passing along the lower 

sheave. 

 

11. The system of claim 10, wherein the second active heave drawworks comprises: 

a second drum as a portion of the second active heave drawworks coupled to the line; 

and 

a second controller that when in operation: 

controls rotation of the second drum to retract the line around the second drum when a 

first control signal is received; and 

controls rotation of the second drum to extend the line from the second drum when a 

second control signal is received. 

 

12. The system of claim 11, wherein the second controller when in operation locks the 

second drum to generate an anchor point upon receipt of a third control signal. 

 

13. A system, comprising: 

a first structure, comprising: 

a drill floor; 

one or more beams coupled to and disposed about the drill floor; and 

one or more upper beams directly coupled to the one or more beams; 

a derrick directly coupled to the one or more upper beams; and 

a second structure disposed at least partially around the first structure, wherein the 

second structure contacts the first structure to provide a lateral force to the first structure 

while allowing for vertical movement between the first structure as well as the derrick and 

the second structure while maintaining a predetermined distance between the first structure 

and a seafloor. 
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14. The system of claim 13, wherein the second structure comprises one or more guides 

to interface with at least a portion of the first structure. 

 

15. The system of claim 14, comprising a lateral support as the at least a portion of the 

first structure. 

 

16. The system of claim 15, wherein the lateral support comprises a roller bearings or 

pads. 

 

17. The system of claim 13, comprising an actuation system coupled to the first structure, 

wherein when in operation, the actuation system controls the vertical movement between the 

first structure and the second structure to maintaining the predetermined distance between the 

first structure and the seafloor. 

 

18. A tangible, non-transitory computer-readable medium having computer executable 

code stored thereon, the computer executable code comprising instructions to cause a 

processor to: 

receive data related to operational characteristics of a drawworks of an actuation 

system, wherein the operational characteristics indicate tension or load on a line coupled to a 

first structure comprising a drill floor, one or more beams coupled to and disposed about the 

drill floor, and one or more upper beams directly coupled to the one or more beams, wherein 

the first structure moves vertically relative to a second structure laterally supporting the first 

structure, wherein the second structure comprises at least one vertically disposed beam 

configured to be directly coupled to a deck of an offshore vessel, wherein the at least one 

vertically disposed beam is coupled to the first structure via at least one guide; 

determine if the operational characteristics are acceptable; 

determine an adjustment value as a control signal when the operational characteristics 

are not determined to be acceptable; and 

transmit the control signal to control at least the portion of the actuation system to 

adjust the tension or load on the line to maintain a predetermined distance between the first 

structure and a seafloor while the first structure moves vertically relative to the second 

structure. 
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19. The tangible, non-transitory computer-readable medium of claim 18, wherein the 

computer executable code comprises instructions to determine if the operational 

characteristics are acceptable by comparing at least one of the operational characteristics to a 

predetermined value. 

 

20. The tangible, non-transitory computer-readable medium of claim 18, wherein the 

computer executable code comprises instructions to determine if the operational 

characteristics are acceptable by comparing at least one of the operational characteristics to a 

predetermined range of values. 
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