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(57) Abstract: According to one or more aspects of the mvention an inter-
lock device 1s adapted for connection within a load path of a tubular sup-

port device to lock the tubular support device m a closed position in re-
sponse to detecting a load suspended from the tubular support device. The
interlock device mcludes a first member moveably connected to a second
member and a biasing mechanism operationally connected to the first
member and the second member providing a load setting resisting move-
ment of the first member and the second member relative to one another.
The first and the second member may be rotationally locked with one an-
other to transmit rotation across the interlock device to the elevator.
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ELEVATOR GRIP ASSURANCE

BACKGROUND

[0001] This section proiridcs background information to facilitatc a better understanding of the
various aspects of the present invention. It should be understood that the statements in this

section of this document are to be read in this light, and not as admissions of prior art.

[0002] Tubular strings are inserted into and pulled from wellbores (e.g., boreholes) at various
times during the life of a well for various purposes. For example, tubular strings (e.g., drill pipe)
are assembled and run into the well for drilling the wellbore, to line the wellbore (e.g., casing,

liners, screens, etc.), and to position tools (e.g., tubing, etc.) in the wellbore.

[0003] A nig 1s typically employed to assemble the tubular string for insertion into the wellbore
and to dissemble the tubular string as it 1S pulled from the wellbore. Generally, a rig floor
mounted support device, ¢.g., a gripping spider, supports a first tubular (c.g., casing) that
extends into the wellbore. A single joint elevator may be utilized to hoist the add-on tubular
segment and align 1t with the first tubular. The add-on tubular segment is then connected (e.g.,
made-up) to the first tubular to form a tubular string. Threaded tubulars may be made-up by
various tools including, but not limited to, power tongs, spinners, and top drives. A vertically
movable support device, e.g., string elevator, top drive quill, or tubular running tool, engages the
add-on tubular to' support the tubular string. The floor mounted support device, ¢.g., spider, then
disengages the tubular string and the tubular string 1s lowered therethrough to a desired position.
The floor mounted support device, ¢.g., spider, then re-cngages the tubular string and the
vertically movable support device, e.g., string elevator, disengages the tubular string. The
sequence may be-reverséd when pulling the tubular string from the wellbore and disassembling

the tubular string.

[0004] Various safety systems have been utilized to ensure or promote assurance that at least
one of the floor mounted tubular support device and a vertically moveable tubular support
device (e.g., elevator) .is in engagement with a tubular segment before the other tubular support
device 1s permitted to release its load supporting engagement of the tubular. For example,
interlock systems such as the grip assurance systems disclosed in US Pat. Nos. 4,676,312,
5,791,410 and 5,909,763 have been provided to

ensure that at least one tubular support device 1s engaged with the tubular string before the other

tubular support device 1s disengaged from the tubular. However, heretofore an interlock system
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has not been provided that prevents opening a tubular support device in response to sensing a

load acting on the tubular support device.

SUMMARY

[000S] According to one or more aspects of the invention, an interlock device adapted for
connection within a load path of a tubular support device includes a first member moveably
connected to a second member; a biasing mechanism operationally connected to the first
member and the second member providing a load setting resisting movement of the first
member and the second member relative to one another; and a sensor adapted to detect
movement of the first member and the second member relative to one another, wherein the
sensor is operationally connectable to the tubular support device to lock the tubular support
device in a closed position in response to detecting the movement of the first member and the

second member relative to one another. The first and the second member may be rotationally

locked with one another.

[0005a] According to an embodiment, there 1s provided an interlock device adapted tor
connection within a load path of a tubular support device, the device comprising: a first
member moveably éonnected to a second member, wherein the second member comprises a
piston having a piston head moveably disposed within a cylinder portion of the first member;
a biasing mechanism operationally connected to the first member and the second member
providing a load setting resisting movement of the first member and the second member

relative to one another; and a sensor adapted to detect movement of the first member and the

second member relative to one another, wherein the sensor is operationally connectable to the
tubular support device to lock the tubular support device in a closed position in response to

detecting the movement of the first member and the second member relative to one another.

[0006] An embodiment of an elevator grip assurance system according to one or more aspects
of the invention includes an interlock device connected in the load path of an elevator, the
interlock device comprising a load setting urging a first member and a second member 1nto an

unloaded position relative to one another; and a sensor to lock the elevator in a closed position

in response to a weight suspended from the elevator.
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[0006a] According to another embodiment, there 1s provided an elevator grip assurance
system, the system comprising: an interlock device connected in the load path between a top
drive and an elevator, the interlock device comprising a load setting urging a first member and
a second member into an unloaded position relative to one another, wherein the first member
and the second member rotate in unison thereby transmitting rotation from the top drive to the

elevator; and a sensor to lock the elevator in a closed position in response to a weight

suspended from the elevator.

[0007] A method, according to one or more aspects of the invention, includes suspending a
tubular from an elevator, wherein the elevator is in a closed position supporting the tubular;

detecting a load suspended from the elevator; and locking the elevator in the closed position 1n

response to the detected load.

[0007a] According to another embodiment, there is provided a method comprising:
suspending a tubular from an elevator, wherein the elevator is in a closed position supporting
the tubular and an interlock device is connected in the load path between a hoistihg device and
the elevator; detecting a load suspended from the elevator; and locking the elevator in the
closed position in response to the detected load, wherein the locking the elevator 1n the closed

position comprises blocking operational communication to the elevator.

[0007b] According to another embodiment, there is provided an elevator grip assurance
system, the system comprising: an interlock device connected in the vertical load path
between a hoisting device and an elevator, the interlock device comprising: a first member
pivotally connected to a second member at a pivot point; a biasing device connected to the
first member and the second member and providing a load setting urging the first member and
the second member an unloaded position wherein the first member and the second member
are angularly aligned with one another along the vertical load path; and a sensor to lock the

elevator in a closed position in response to a weight suspended from the elevator moving the

first and second members to an unloaded position wherein the first and second members are

angularly offset from one another along the vertical load path.

2a
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[0008] The foregoing has outlined some of the features and technical advantages of the
invention in order that the detailed description of the invention that follows may be better

understood. Additional features and advantages of the invention will be described hereinafter

which form the subject of the claims of the invention.

2b
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The disclosure 1s best understood from the following detailed description when read with
the accompanying figures. It 1s emphasized that, in accordance with standard practice in the
industry, various features are not drawn to scale. In fact, the dimensions of various features may

be arbitrarily increased or reduced for clarity of discussion.

[0010] Figure 1 1s a schematic view of an example of a wellbore tubular running system
incorporating an eclevator grip assurance system according to one or more aspects of the

disclosure.

[0011] Figure 2 18 an clevation view of an embodiment of the grip assurance system 1llustrating

an mterlock device according to one or more aspects of the invention 1n an unloaded position.

[0012] Figures 2A, 3A arc expanded sectional views of the interlock devices depicted in Figures

2 and 3 respectively.

[0013] Figure 3 1s an clevation view of the grip assurance system of Figure 2 illustrating the

interlock device 1n a loaded position and the assured elevator 1n the locked closed position.

[0014] Figure 4 1s a schematic 1llustration of an ¢levator grip assurance system 10 utilized in

another embodiment of a tubular running system.

[0015] Figure 5 18 an elevation view of an embodiment of an interlock device according to one
or more aspects of the invention operationally connected 1n the load path between a top drive

and a conventional elevator.

[0016] Figure 6 1s an embodiment of an interlock device according to one or more aspects of the
invention operationally connected in the load path between a top drive and a tubular running tool

type of elevator.

[0017] Figures 7A, 7B are sectional views of an embodiment of the interlock device according

to one or more aspects of the invention described with reference to Figures 5 and 6.
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DETAILED DESCRIPTION

[0018] It 1s to be understood that the following disclosure provides many different
embodiments, or examples, for implementing different features of various embodiments.
Specific examples of components and arrangements are described below to simplify the present
disclosure. These are, of course, merely examples and are not intended to be limiting. In
addition, the present disclosure may repeat reference numerals and/or letters m the various
examples. This repetition 18 for the purpose of simplicity and clarity and does not 1n 1tself
dictate a relationship between the various embodiments and/or configurations discussed.
Morcover, the formation of a first feature over or on a second feature 1n the description that
follows may include embodiments in which the first and second features are formed in direct
contact, and may also mclude embodiments in which additional features may be formed
interposing the first and second features, such that the first and second features may not be 1n

direct contact.

[0019] As used herein, the terms "up"” and "down"; "upper" and "lower"; "top" and "bottom";
and other like terms mdicating relative positions to a given point or element are utilized to more
clearly describe some elements. Commonly, these terms relate to a reference point as the
surface from which drilling operations are mitiated as being the top point and the total depth of
the well being the lowest point, wherein the well (e.g., wellbore, borehole) 1s vertical, horizontal

" n

or slanted relative to the surface. The terms "pipe,” "tubular,” "tubular member," "casing,"
"liner,” tubing," "drill pipe," "drill string" and other like terms can be used interchangeably. The
terms may be used 1in combination with "joint" to mean a single unitary length; a "stand" to
mean one or more, and typically two or three, interconnected joints; or a "string" meaning two or

more interconnected joints.

[0020] In this disclosure, "fluidicly coupled” or "fluidicly connected” and similar terms, may be
used to describe bodies that are connected 1n such a way that fluid pressure may be transmitted
between and/or among the connected items. The term "in fluild communication"” 1s used to
describe bodies that are connected 1n such a way that fluid can flow between and/or among the
connected 1tems. It 1s noted that fluidicly coupled may include certain arrangements where fluid
may not flow between the items, but the fluid pressure may nonetheless be transmitted. Thus,

fluid communication 1s a subset of fluidicly coupled. As will be understood with the description
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below, fluidic, fluidicly and similar terms may comprise electrical power and electrically

powered devices.

[0021] Figure 1 is a schematic view of an example of a wellbore tubular running system 3
incorporating an elevator grip assurance system, generally denoted by the numeral 10, according
to one or more aspects of the invention. Figure 1 depicts a structure 2 (e.g., rig, drilling rig, etc.)
positioned over a wellbore 4 in which a tubular string 5 is deployed. Depicted system 3 includes
a top drive 6 suspended from a hoisting device 7, depicted as a traveling block, for vertical

movement relative to wellbore 4. In Figure 1, an clevator 8 (c.g., string elevator, tubular
running device or tool) is connected to top drive 6 via quill 9 (c.g., spindle, drive shaft) which

includes a bore for disposing fluid (¢.g., drilling fluid, mud) into tubular string 3.

[0022] Tubular string 5 comprises a plurality of interconnected tubular segments cach generally
denoted by the numeral 11. The upper most or top tubular segment 18 referred to as an add-on
tubular 13. The lower end (e.g., pin end, distal end relative to traveling block 7) of add-on
tubular 13 is depicted disposed with the top end (e.g., box end) of the top tubular segment of
tubular string 5 which extends above rig floor 15. Tubular string 5 is disposed through a support
device 17 (e.g., spider'slip assembly, spider, collar load support assembly) disposed at floor 15.
Spider 17 is operable to a c].oSed position to grip and suspend tubular string 5 in wellbore 4 for

example while add-on tubular 13 is being connected to or disconnected from tubular string 5.

[0023] An elevator 12 (e.g., single joint elevator) is depicted in Figure 1 suspended from bails
14 which may be suspended, for example, from traveling block 7 and/or top drive 6, for
example, the bails, or link aﬁns, may be actuated to a non-vertical position to pick up add-on
tubular 13 from a V-door of the rig. The particular elevator 12 depicted in Figure 1 is provided
to illustrate one example of an elcvator for transporting add-on tubular 13 to and from general
alignment (e.g., staging area’) with wellbore 4, for exampile, to threadedly c'onnect add-on tubular

13 to tubular string 5.

[0024] As used herein, "elevator,” “clevator slips" and ‘‘clevator devices” generally mean an
apparatus or mechanism that is arranged to support a tubular for the purpose of raising or
lowering the tubular. The elevator may grip the tubular radially (e.g., slip type) and/or suspend
the tubular on a shoulder. Examples of elevator devices include external slip devices, such as
illustrated in Figure 1, as well as internal tubular gripping devices that are often used with top

drive systems. The elevator may be adapted to apply torque or rotation to the supported tubular,

S
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for example to connect or disconnect tubular joints and for the purpose of drilling. "Spider" or
"spider slips" refer to a device for gripping and supporting the tubular string, while the device

remains substantially stationary. Often the spider 1s supported by the rig floor or deck.

[0025] Elevators 8, 12, and spider 17 are depicted as being powered and/or controlled between
their open and closed positions via pressurized fluid (e.g., gas, liquid) and/or e]ectﬁcity, via
control (e.g., power) line 18 (e.g., umbilical, conduit). For purposes of description,' "open” 1s
used herein to mean that the tubular support device is actuated to a position disengaged from and
not supporting the tubular, "Closed" 18 used herein to mean that the tubular support device 1s
operatcd so as to support the weight of the suspended tubular. These terms apply to both
cxternal and internal tubular gripping or supporting devices. The tubular support devices are
typically manually operated between the open and closed positions from a common location,

generally referred to herein as a controller 20 or control console.

[0026] According to one or more aspects of the invention, elevator grip assurance system 10
assures that the vertically moveable tubular support device (e.g., elevator 12, tubular running
device 8) is in effect locked in the closed position when it is supporting a tubular (e.g., add-on
tubular 13), thereby preventing accidental operation of the elevator to the open position and
dropping the tubular. According to one or more aspects of the invention, elevator grip assurance
system 10 blocks operational communication to the closed elevator in response to a load
suspended from the elevator device. For example, elevator grip assurance system 10 includes an
intcrlock device 16 that is connected within the load path of the grip assured clevator 8 in Figure
1. In this example, intcrlock device 16 is positioned between traveling block 7 and clevator 8 to
detect a load suspended from elevator 8. According to one or more aspects of the invention,
interlock device 16 blocks operational communication to elevator 8 in response to detecting a
load associated with the weight of add-on tubular 13 suspended from elevator 8, thereby
preventing operation of elevator 8 to the open position. Operational communication (e.g.,
control) of the grip assured elevator may be blocked in various manners, including electronic
blocking for example at controller 20; physical blocking of movement of control elements 23
(e.g., levers, buttons, etc.) at controller 20 (see for example, US 2009/0272542);

- and/or blocking of communicétion through éontrol line 18.

As will be understood by those skilled in the art with reference to this disclosure, interlock

device 16 may be physically positioned (e.g., connected, attached) at various locations within a
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tubular running system as demonstrated by example of the embodiments depicted and described

in this disclosure.

[0027] Figure 1 depicts fluid 21 (e.g., drilling fluid, mud, cement, liquid, gas) prOvided to
tubular string 5 via mud line 22. Mud line 22 is generically depicted extending from a reservoir
123 (e.g., tank, pit) of fluid 21 via pump 124 and into tubular string 5 via elevator 8 (e.g., fluidic
connector, fill-up device, etc.). Fluid 21 may be introduced to device 8 and add-on tubular 13
and tubular string 5 in various manners including through a bore extending from top drive 6 and
the devices intervening the connection of the top drive to add-on tubular 13. For examplec,
- rotary swivel unions may be utilized to provide fluid conncctions for fluidic power and/or
control lines 18 and/or mud line 22. Swivel unions may bc adapted so that the inner member
rotates for example through a connection to the rotating quill. Swivel unions may be obtained
from various sources including Dynamic Sealing Technologies located at Andover, Minnesota,
USA. Swivel unions may be used in one or more locations to provide relative movement
between and/or across a device in addition to providing a mechanism for attaching and or

routing fluidic line and/or electric lines.

[0028] Figure 2 is an elevation view of an embodiment of elevator grip assurance system 10
depicting an interlock device 16 in an unloaded posttion. Figure 2A is an expanded, sectional
view of interlock device 16 of Figure 2 in the unloaded position. Elevator 12 is depicted in
Figures 2, 2A as a single joint elevator (“SJE”) suspended from a hoisting device 7, which is
generally depicted to represent onc or more devices from which clevator 12 may be suspended

(e.g., drawworks, winch, sheave, traveling block, top drive, etc.).

[0029] With reference in pérticular to Figures 2 and 2A, the depicted interlock devicc 16
includes a first member 24 movcably connected with a second member 26, a biasing device 28,
and a scnsor 30. First and second members 24, 26 are adapted to conncct within the load path of
an elevator in a tubular running system (e.g., Figure 1). For example, in Figure 2, first member
24 1s depicted attached to hoisting device '7 and elevator 12 is depicted attached to, and
suspended from, second member 26 by members generally referred to as tethers 32. Tethers 32
may include one or more elements (e.g., wire rope, lift line, slings, bails, links, cables, etc.)
sufficient to suspend and support elevator 12 and add-on tubular 13. For the purpose of

describing various aspects of the invention, the load path, generally denoted by the numeral 25,
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extends from elevator 12 to hoisting device 7 and includes hoisting device 7, tether 32, and

interlock device 16 in the depicted example.

[0030] In the embodiment depicted in Figures 2, 2A, first member 24 and second member 26 are
moveably connected to one another at a pivot point represented by pin 34. According to one or
more aspects of the invention, first and second members 24, 26 are also interconnected by a
biasing device 28 which biases interlock device 16 to the depicted unloaded position thereby

compensating for the weight of the elements in load path below interlock device 16. Biasing
device 28 1s depicted in this embodiment as a fluidic (c.g., pncumatic, hydraulic) cylinder,
however, 1t will be understood by those skilled in the art with benefit of this disclosurc that other
devices, including without limitation, springs and/or rotary actuators may be utilized. Biasing
device 28 includes a regulator 36 which is in fluid communication with the control line 18.
Regulator 36 can be utilized to set the load setting at which interlock device 16 responds to a
load suspended from elevator 12. For example, when the load su.Spend.ed from the assured
elevator exceeds the load setting of biasing device 28, first member 24 and second member 26
can move relative to one another providing the stimulus for sensor 30 to lock the assured

clevator in the closed position.

[0031] In the unloaded or unlocked position, a load or weight is not suspended from the assured
clevator 12 that exceeds the load setting of biasing device 28. Thus, interlock device 16 and/or

the assured elevator may be referred to as being in the unlocked position.

[0032] Figure 3 1s an elevation view of the elevator grip assurance system 10 depicting interlock
device 16 in the loaded position (e.g., locked position), locking the assured elevator 12 in the
closed position. Figure 3A is an expanded, sectional view of interlock device 16 of Figure 3 in
the loaded positibn. Add-on tubular 13 is shown suspended from elevator 12 which is in the
closed position. For example, in the depicted embodiment, fluidic power is transmitted to
‘actuator 38 (e.g., cylinder) through control line 18 to power member(s) 40 (e.g., jaws, slips,
doors and/or other actuated member(s)) to the closed position. In the closed position, elevator

12 supports the weight of add-on tubular 13.

[0033] In the loaded position, the weight suspended from elevator 12 (e.g., add-on tubular 13)
exceeds the load setting of biasing or compensation device 28 allowing first member 24 and
second member 26 to move relative to one another to the loaded position as shown in Figures 3,

3A. Sensor 30 (e.g., mechanical switch, proximity switch, pressure transducer, valve, optical

8
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sensors, magnetic sensors, ctc.) detects the suspended load, in excess of the load setting
interlock device 16, and blocks operational communication to clevator 12 thereby preventing
actuation of clevator 12 to the open position and releasing support of add-on tubular 13. In the
depicted embodiment, sensor 30 1s a valve (e.g., solenoid) that 1s actuated upon contact of one of
the first or the second members 24, 26 against the valve’s actuator 42 (e.g., button, plunger)
blocking communication of operational power (e.g., pneumatic, hydraulic, electricity) through
control line 18 and across interlock device 16 to elevator 12. It will be understood by those
skilled 1n the art with benefit of this disclosure, m particular with reference to the additional
figures, that sensor 30 may communicate a wireless signal, for example to controller 20,

assoclated with the load suspended from elevator 12.

[0034] When the load suspended from elevator 12 1s reduced below the load setting of the
compensation device, biasing device 28 and regulator 36, then biasing device 28 actuates first
and second members 24 and 26 to move relative to one another to the unloaded position wherein
sensor 30 actuates to permit operational communication to elevator 12 across interlock device
16. As will be understood by those skilled in the art with benefit of the disclosure, the load
suspended from elevator 12 will be reduced, for example, upon connection to tubular string 35
(Figure 1) and transfer of the weight of add-on tubular 13 and tubular string 5 to spider 17
(Figure 1). In some embodiments, the load suspended from clevator 12 may be reduced upon
transfer of support of add-on tubular 12 to another elevator, for example a string elevator, or

tubular running device.

[0035] In the embodiment depicted 1n Figures 2, 2A, 3, and 3A, interlock device 16 can also
provide a visual indication, for personnel on the rig, that a load 1s suspended from clevator 12
and that the weight has not been transferred to another tubular support device. The visual
indicator can serve as an additional and/or backup safety measure. For example, in the unloaded
position depicted mm Figures 2 and 2A, the first member 24 and the second member 26 are
angular offset from one another, such that they are not aligned parallel to one another along the
vertical axis X (e.g., the gravitational axis). In the loaded position depicted in Figures 3, 3A, the
first member 24 and the second member 26 are aligned within one another along, and parallel to,

the vertical axis X.

[0036] Figure 4 1s a schematic 1llustration of an clevator grip assurance system 10 utilized in

another embodiment of a tubular running system. This example depicts interlock device 16
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connected within the load path 25 of an elevator 12 (e.g., single joint pick-up elevator) that is
supported by a manipulator arm 44. Manipulator arm 44 can be actuated to move add-on tubular
13, for example, between a staging area and a position vertically aligned with tubular string 5.
Elevator 12 may be raised and lowered (e.g., vert: ally moved) via the connection to hoisting

device 7 through bails 14 in this example. An example of a pipe manipulator arm 44 is
disclosed in US 2008/0060818. This example further

discloscs an elevai_or 8 (¢.g., string elevator) suspended from bails 14,

[0037] Figure 5 1s an clevation view of another embodiment of an clevator grip assurance
systecm 10 and interlock device 16. Figure § depicts interlock device 16 connected within a load
path 25 of an elevator 12. In 'the depicted embodiment, interlock device 16 (sce Figurcs 7A, 7B)
1s connected to quill 9, for example via a sub saver 46, of top drive 6 (e.g., hoisting device). A
sub 48 with a shoulder 50 1s connected below 'interlock device 16. In this embodiment, a mud
tool 52 (e.g., fi ll-li‘p tool) is connected at the bottom end of sub 48. Elevator 12 is suspended by
bails 14 from a hanger 54 that is attached to sub 48 at shoulder 50. In this example, hanger 54 is
a shoulder type elevatdr that is installed upside down. In this embodiment, interlock device 16
i1s adapted to sense a load, above a load setting, that is suspended from elevator 12 and to send a
wireless signal 56, for example, to controller 20 that can actuate an interlock (e.g., electronic
and/or mechanical) that will prevent operating elevator 12 to the open position until the load
suspended from elevator 12 is reduced below a load setting. As will be understood by thosc
skilled in the art with benecfit of the present disclosure, the load setting can be adjusted to
compensate for the weight of equipment suspended below interlock device 16, including the grip

assured elevator.

0038} Figure 6 is an elevation view of an embodiment of grip assurance system 10 uf.ilized with
a tubular running tool 8 (e.g., elevator). One example of a tubular running tool 8 1s disclosed 1n
US 2009/0314496. Tubular running tool 8 includes a

mandrel 58 operationally disposed with power members 40, e.g., gripping members, to
selectively grip, and support, a tubular (e.g., add-on tubular 13 and/or tubular string 5). In this
embodiment mandrel 58 is operationally connected to hoisting device 7, providing vertical
movement, and to top drive 6 to transfer torque and/or rotation to add-on tubular 13 to
threadedly connect add-on tubular 13 to tubular string 5, to disconnect add-on tubular 13 from

tubular string 5, and/or to apply rotation and torque to tubular string 5 for drilling related

activities.

10
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[0039] Figure 6 depicts an elevator 12 (e.g., single joint pick-up elevator) suspended from
manipulator arm 44. Elevator 12 is depicted supporting an add-on tubular 13 that is being
moved, via manipulator arm 44, from a staging area to a vertical orientation proximate to the
center of the rig"ﬂoor 15, wherein casing running tool 8 can be actuated to position power
members 40 into add-on tubular 13 and then actuated to the closed position by radially
extending power members 40 into engagement with add-on tubular 13. Sensor 30 can then
detect the additional load of add-on tubular 13 suspended from casing running tool 8 and in

response actuate blocking of operational communication to operate tubular running tool 8,

particular power members 40, to the open position.

10040} Figurcs 7A and 7B are scctional views of an embodiment of interlock device 16 as
described with reference to Figures 5 and 6. Figure 7A illustrates interlock device 16 m the
unloaded position, associated with the grip assured elevator being in the open position, and
“Figure 7B illustrates interlock device 16 in a loaded position, associated' with the grip assured
elevator being in the locked closed position. Depicted interlock device 16 comprises a first
member 24 that is moveably connected with a second member 26. In this embodiment, first
merhber 24 comprises an outer barrel 60 forming a throughbore 62 in which a portion of the
second member 26, depicted as a piston in this embodiment, is disposed and in which a gland 64
is disposed and connected (e.g., by threading). Second member 26 includes a piston head 66
disposed in throughbore 62 and moveable therein (e.g., first member 24 and second member 26
arc longitudinally moveable relative to one another). A fluid (e.g., drilling fluid, cement)
passage 68 is formed through interlock device 16, extending in this embodiment through gland
64, second member 26 and a spline 70. Spline 70 is connected to piston head 66 and extends
through a spline adapter plate 72 rotationally locking first member 24 and second -rhember 26
together to transfer rotation and torque from top drive 6 (Figures 5, 6) through gland 64 of first
member 24 to second member 26 (e.g., piston) and, for example, to the power members 40 (e.g.,

gripping members) of tubular running tool 8 depicted in Figure 6.

[0041] Interlock device 16 comprises a biasing device 28 to compensate, e.g., to neutralize, a
selected weight that is suspended in the load path below interlock device 16. In the depicted
embodiment, biasing device 28 comprises a ﬂﬁidicly pressurized (e.g., pneumatic,"hydraulic)
chamber 74 formed by first member 24 (e.g., outer barrel 60) that is in fluid communication with
piston cylinder 76 portion of throughbore 62 through a conduit 78. A port 80 is depicted formed

through the outer wall of first member 24 to conncct a fluidic power source to pressurize

11
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chamber 74 and to set the load setting of interlock device 16 to neutralize a selected suspended
welght. Chamber 74 of biasing device 28 may be pressurized and port 80 closed; or a fluidic
power source, for example control line 18 (Figures 1, 5, 6), may remain connected to chamber
74, for example through a fluid swivel, allowing for adjustment of the load setting during tubular

running operations.

[0042] A vent 82 1s provided through first member 24 and 1n fluild communication with the
piston cylinder 76 above piston head 66 relative to the side of piston cylinder 76 that 1s
pressurized through chamber 74. Vent 82 18 provided 1n this embodiment to prevent a vacuum
from forming as piston head 66 moves downward in response to a load acting on second
member 26 m excess of the load setting of biasing device 28. As will be understood by those
skilled 1n the art with benefit of this disclosure, the load acting on second member 26 can
include the weight of the equipment as well as a force created as add-on tubular 13 1s threadedly
connected to tubular string 5. For example, with reference 1n particular to Figures 1, 4, and 6,
add-on tubular 13 has a threaded pin end 84 for threadedly connecting to the threaded box end
86 of tubular string 5. As add-on tubular 13 is threadedly connected to tubular string 5, 1t
advances downward toward tubular string 5 and urges the connected second member 26

downward.

[0043] According to one or more aspects of the invention, interlock device 16 can provide for
thread compensation. For example, with reference to Figures 7A, 7B, cylinder portion 76 can
have a length 88 that permits piston head 66 to move 1n response to the suspended load added
over the load setting, and thereby actuating the interlock, and to permit movement of piston head
66 a distance associated with the threading distance 88 of the pin 84 to box 86 connection. For
example, Figure 7B depicts piston head 66 proximate the bottom end of piston cylinder 76

representing the position associated with completion of a threaded connection.

[0044] A sensor 30 (e.g., mechanical switch, proximity switch, pressure transducer, valve,
optical sensors, magnetic sensors, ¢tc.) 18 operationally connected to second member 26 to detect
a load suspended from second member 26 1n excess of the load setting of biasing device 28. In
this example, sensor 30 18 in communication with piston cylinder 76 through a port 31 to detect
the position of second member 26 via the position of piston head 66. In this embodiment, when
sensor 30 detects the presence of piston head 66 in the unloaded position (Figure 7A) then

actuation of the assured clevator (e.g., tubular running tool 8 of Fig. 6) 1s permitted. In this

12
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embodiment, when a load above the load setting of biasing device 28 1s suspended from second
member 26, piston head 66 moves out of the unloaded position of Figure 7A and sensor 30
responds by blocking operational communications to the assured elevator, thereby prevention

actuation of the assured elevator to the open position.

[0045] A method according to one or more aspects of the invention 1s described with reference
to all of the figures. The method includes suspending a tubular from an elevator, wherein the
clevator 18 1n a closed position supporting the tubular; detecting a load suspended from the
clevator; and locking the elevator in the closed position 1n response to the detected load. The
clevator may be unlocked and permitted to be operated to an open position 1n response to

detecting the removal of the suspended load.

[0046] The clevator grip assurance system 10 includes interlock device 16 connected 1n the load
path 25 between a hoisting device and the elevator. In at least one embodiment, rotation 1s
provided from a top drive to the elevator. The rotation 1s transmitted through the load path and

the interlock device 16.

[0047] According to one or more aspects of the invention, detecting the weight suspended from
the elevator includes detecting movement of the first member and the second member of the
interlock device relative to one another. The movement of the first member and the second
member relative to one another 1s responsive to the suspended weight being greater than a load
setting of the interlock device. The elevator may be locked in the closed position by blocking

opcrational communication to the elevator.

[0048] The method can include threadedly connecting the tubular suspended by the elevator to a
tubular string and permitting movement of the first member and the second member relative to
on¢ another a distance associated with the threading distance the suspended tubular to the
tubular string. The threaded connection may be provided by transmitting rotation from a top
drive to the suspended tubular through the interlock device. Accordingly, the first and second
members may be rotationally locked together and longitudinally moveable relative to one

another.

[0049] The foregoing outlines features of several embodiments so that those skilled in the art
may better understand the aspects of the disclosure. Those skilled 1in the art should appreciate

that they may readily use the disclosure as a basis for designing or modifying other processes
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and structures for carrying out the same purposes and/or achieving the same advantages of the
embodiments introduced herein. Those skilled 1n the art should also realize that such equivalent
constructions do not depart from the spirit and scope of the disclosure, and that they may make
various changes, substitutions and alterations herein without departing from the spirit and scope
of the disclosure. The scope of the invention should be determined only by the language of the
claims that follow. The term "comprising” within the claims 1s intended to mean "including at
lecast” such that the recited listing of elements 1n a claim are an open group. The terms "a," "an"

and other singular terms are intended to include the plural forms thercof unless specifically

excluded.

14



10

15

20

CA 02791477 2017-01-13

50420-16

CLAIMS:

l. An interlock device adapted for connection within a load path of a tubular

support device, the device comprising:

a first member moveably connected to a second member, wherein the second
member comprises a piston having a piston head moveably disposed within a cylinder portion

of the tirst member;

a biasing mechanism operationally connected to the first member and the
second member providing a load setting resisting movement of the first member and the

second member relative to one another; and

a sensor adapted to detect movement of the first member and the second
member relative to one another, wherein the sensor 1s operationally connectable to the tubular
support device to lock the tubular support device in a closed position in response to detecting

the movement of the first member and the second member relative to one another.

2. The device of claim 1, wherein the sensor comprises a valve adapted to pass a
power supply to the tubular support, wherein the valve closes in response to movement of the

first member and the second member relative to one another.

3. The device of claim 1, wherein the first member and the second member are

rotationally locked to one another and longitudinally moveable relative to one another.

4. An elevator grip assurance system, the system comprising;:

an interlock device connected 1n the load path between a top drive and an
elevator, the interlock device comprising a load setting urging a first member and a second

member into an unloaded position relative to one another, wherein the first member and the

second member rotate in unison thereby transmitting rotation from the top drive to the

elevator; and
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a sensor to lock the elevator in a closed position in response to a weight

suspended from the elevator.

5. The system of claim 4, wherein the suspended weight exceeds the load setting.

6. The system of claim 4, wherein the first member and the second member move

relative to one another in response to the weight suspended from the elevator.

7. The system of claim 4, wherein the first member comprises a cylinder portion

and the second member comprises a piston head disposed within the cylinder.

8. The system of claim 7, wherein the load setting is provided by fluidic pressure

communicated to the cylinder portion from a chamber disposed with the first member.

9. A method comprising:

suspending a tubular from an elevator, wherein the elevator is in a closed

position supporting the tubular and an interlock device is connected in the load path between a

hoisting device and the elevator;

deteéting a load suspended from the elevator; and

locking the elevator in the closed position in response to the detected load,
wherein the locking the elevator in the closed position comprises blocking operational

communication to the elevator.

10. The method of claim 9, further comprising permitting the elevator to be

operated to an open position in response to detecting the release of the suspended load.

11. The method of claim 9, further comprising transmitting rotation from a top

drive through the interlock device to the elevator.

12. The method of claim 9, wherein detecting the suspended weight comprises

detecting movement of a first member and a second member of the interlock device relative to

one another.
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13. The method of claim 9, wherein the interlock comprises:

a first member moveably connected to second member;

a biasing mechanism providing a load setting urging the first member and the

second member to an unloaded position relative to one another; and

a sensor positioned to detect movement of the first member and the second

member from the unloaded position to a loaded position in response to the load suspended

from the elevator.
14. The method of claim 13, further comprising:

threadedly connecting the tubular suspended by the elevator to a tubular string;

and

permitting movement of the first member and the second member relative to

one another a distance associated with the threading distance of the suspended tubular to the

tubular string.

15. The method of claim 14, wherein the threadedly connecting comprises

transmitting rotation from a top drive to the suspended tubular through the interlock device.

16. The method of claim 13, wherein the interlock device comprises a spline

rotationally locking the first member and the second member together.

17. The method of claim 9, wherein the interlock device comprises:
a first member pivotally connected to a second member at a pivot point;

a biasing device connected to the first member and the second member and
providing a load setting urging the first member and the second member an unloaded position

wherein the first member and the second member are angularly aligned with one another

along the vertical load path; and
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a sensor to lock the elevator in a closed position 1n response to a weight
suspended from the elevator moving the first and second members to an unloaded position

wherein the first and second members are angularly offset from one another along the vertical

load path.

18. The method of claim 17, wherein the biasing device comprises a fluidic
cylinder.

19. The method of claim 17, wherein the sensor comprises a valve adapted to pass

a power supply to the tubular support, wherein the valve closes in response to movement of

the first member and the second member relative to one another.
20. An elevator grip assurance system, the system comprising:

an interlock device connected in the vertical load path between a hoisting

device and an elevator, the interlock device comprising:
a first member pivotally connected to a second member at a pivot point;

a biasing device connected to the first member and the second member and
providing a load setting urging the first member and the second member an unloaded position

wherein the first member and the second member are angularly aligned with one another

along the vertical load path; and

a sensor to lock the elevator in a closed position in response to a weight
suspended from the elevator moving the first and second members to an unloaded position

wherein the first and second members are angularly offset from one another along the vertical

load path.

21. The system of claim 20, wherein the biasing device comprises a fluidic

cylinder.
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22, The system of claim 20, wherein the sensor comprises a valve adapted to pass a

power supply to the tubular support, wherein the valve closes in response to movement of the

first member and the second member relative to one another.
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