w0 20207172407 A1 |0 F000 0 KO0 0 0 00 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2020/172407 A1

27 August 2020 (27.08.2020) WIPOIPCT

(51) International Patent Classification:
E21B 19/08 (2006.01) E21B 19/16 (2006.01)
E21B 19/084 (2006.01) E21B 19/20 (2006.01)

(21) International Application Number:
PCT/US2020/019039

(22) International Filing Date:
20 February 2020 (20.02.2020)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
62/809,093 22 February 2019 (22.02.2019) US

(71) Applicant: NATIONAL OILWELL VARCO, L.P.
[US/US];, 7909 Parkwood Circle Drive, Houston, Texas
77036 (US).

(72) Inventor: MCKENZIE, Andrew lIan; 17603 Black Rose
Trail, Cypress, TX 77429 (US).

(74) Agent: PERDOK, Monique M. et al.; Schwegman Lund-
berg & Woessner, P.A., P.O. Box 2938, Minneapolis, Min-
nesota 55402 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,

84

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 1IN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: DUAL ACTIVITY TOP DRIVE

(57) Abstract: A dual activity top drive may include a mechanized system

102

FIG.7

configured for suspension from a traveling block of a drill rig and for
engaging and rotating a drill string from the top of the drill string. The
dual activity top drive may also include a primary pipe handling system
suspended from the mechanized system and configured for handling a
pipe string and an auxiliary pipe handling system suspended from the
mechanized system and configured for handling a segment of pipe to be
added or removed from the pipe string.
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DUAL ACTIVITY TOP DRIVE

CLAIM OF PRIORITY

{001] This patent application claims the benefit of priority to U.S. Provisional
Application Serial No. 62/809,093, filed February 22, 2019, which is incorporated

by reference herein in its entirety.

TECHNOLOGICAL FIELD

[002] The present application relates to top drives of drill rigs. More
particularly, the present application relates to the pipe handling features of a top
drive of a drill rig.  Still more particularly, the present application relates to a top
drive having dual pipe handling tools and, in particular, a top drive with dual pipe

handling elevators.

BACKGROUND

[003] The background description provided herein is intended to generally
present the context of the disclosure. Work of the presently named inventors, to
the extent 1t is described in this background section, as well as aspects of the
description that may not otherwise qualify as prior art at the time of filing, are
neither expressly nor impliedly admitted as prior art against the present disclosure.
{004] In days of old, many drill rigs included a rotary table that functioned
together with a swivel and a Kelly system. The swivel operated to hold a length
of drill pipe in position above a drill string and allow the pipe to swivel. The
rotary table and the Kelly system was used to rotate the drill pipe to secure it to
the drill string. An alternative to this approach has been around for some time and
is called a top drive. In contrast to the Kelly system, the top drive can hold a
length of drill pipe or several connected segments of drill pipe while also rotating
the drill pipe and, as such, does not need to rely on a Kelly system to rotate the
drill pipe.

{005] The process of tripping drill pipe into and/or out of a well involves
engaging the drill string with the top drive for a period of time and holding the

drill string with a rotary table while the top drive is used to fetch additional lengths



WO 2020/172407 PCT/US2020/019039

10

15

20

25

30

of pipe. That is, for example, the top drive may hold the top of a drill string with
an elevator during drilling operations or when otherwise tripping pipe into a well.
When the top of the drill string approaches the drill floor, the slips may be inserted
and a rotary table may engage and hold the drill string, such that the top drive
elevators can release the drill string and be used to retrieve an additional length of
drill pipe. The additional drill pipe may be retrieved, stabbed into the top of the
drill string and secured, and then drilling operations may continue and/or the string
may be inserted further into the already drilled well. The process of retrieving
additional drill pipe involves releasing the drill string with the top drive elevators,
swinging the elevators to a clearance position, raising the elevators to a point
higher than pipe or pipe stand to be retrieved, further swinging the elevators into
position above the pipe or pipe stand to be retrieved, and lowering the elevators to
secure the pipe or pipe stand. Once secured, the pipe or pipe stand can be lifted
to a vertical position, moved to well center, stabbed into the drill string, and
connected with a roughneck. This process is relatively time consuming and

cumbersome.

SUMMARY

[006] The following presents a simplified summary of one or more embodiments
of the present disclosure in order to provide a basic understanding of such
embodiments. This summary is not an extensive overview of all contemplated
embodiments, and is intended to neither identify key or critical elements of all
embodiments, nor delineate the scope of any or all embodiments.

{007] In one or more embodiments, a dual activity top drive may include a
mechanized system configured for suspension from a traveling block of a drill rig
and for engaging and rotating a drill string from the top of the drill string. The top
drive may also include a primary pipe handling system suspended from the
mechanized system and configured for handling a pipe string. The top drive may
also include an auxiliary pipe handling system suspended from the mechanized
system and configured for handling a segment of pipe to be added or removed
from the pipe string.

[008] In one or more other embodiments, a method of tripping drill pipe may
include using a top drive on a drill rig and advancing a drill string into a well bore
while securing the drill string with a primary pipe handling system. The method
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may further include, while advancing the drill string, pivoting an auxiliary pipe
handling system into position for retrieving an additional pipe to be added to the
drill string.

{009] In one or more embodiments, a drill rig may include a top drive suspended
from a travelling block of the drill rig. The top drive may include a mechanized
system configured for engaging and rotating a drill string from the top of the drill
string. The top drive may also include a primary pipe handling system suspended
from the mechanized system and configured for handling a pipe string. The top
drive may also include an auxiliary pipe handling system suspended from the
mechanized system and configured for handling a segment of pipe to be added or
removed from the pipe string.

[0010] While multiple embodiments are disclosed, still other embodiments of the
present disclosure will become apparent to those skilled in the art from the
following detailed description, which shows and describes illustrative
embodiments of the invention. As will be realized, the various embodiments of
the present disclosure are capable of modifications in various obvious aspects, all
without departing from the spirit and scope of the present disclosure.
Accordingly, the drawings and detailed description are to be regarded as

illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] While the specification concludes with claims particularly pointing out
and distinctly claiming the subject matter that is regarded as forming the various
embodiments of the present disclosure, it is believed that the invention will be
better understood from the following description taken in conjunction with the
accompanying Figures, in which:

[0012] FIG. 11s a perspective view of a drill rig having a dual activity top drive,
according to one or more embodiments.

[0013] FIG. 2 is a closer perspective view of the dual activity top drive of the rig
of FIG. 1, according to one or more embodiments.

[0014] FIG. 3 is a perspective view of the dual activity top drive of the rig of F1G.
1, according to one or more embodiments.

[0015] FIG. 4 1s a front view of a pipe handling portion of the dual activity top

drive of the rig of FIG. 1, according to one or more embodiments.
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[0016] FIG. S is a perspective view of a pipe handling portion of the dual activity
top drive of the rig of FIG. 1, according to one or more embodiments.

[0017] FIG. 6is a side view of the dual activity top drive of the rig of FIG. 1 with
the auxiliary elevator secured to an incoming portion of drill pipe, according to
one or more embodiments.

[0018] FIG. 7 is a close up view thereof.

[0019] FIG. 8 is a side view of a dual activity top drive in place on a drill string
with a top length of drill pipe stabbed into the drill string, according to one or more
embodiments.

[0020] FIG. 9 is a side view of the dual activity top drive in place on a drill string
and having an auxiliary elevator poised to pick a new length of drill pipe,
according to one or more embodiments.

{0021} FIG. 10 is a side view of the dual activity top drive approaching the new
length of drill pipe while still holding the drill string, according to one or more
embodiments.

[0022] FIG. 111saside view of the dual activity top drive engaging the new length
of drill pipe while still holding the drill string, according to one or more
embodiments.

[0023] FIG. 12 1s a side view of the dual activity top drive lifting the new length
of drill pipe, according to one or more embodiments.

[0024] FIG. 13 is a side view of the dual activity top drive lifting the new length
of drill pipe further, according to one or more embodiments.

[0025] FIG. 14 is a side view of the dual activity top drive lifting the new length
of drill pipe further to clear the v-door, according to one or more embodiments.
[0026] FIG. 15 is a side view of the dual activity top drive having lifted the new
length of drill pipe to a substantially vertical position, according to one or more
embodiments.

[0027] FIG. 16 1s a side view of the dual activity top drive having swung the new
length of drill pipe to well center and poised to stab the new length of drill pipe
into the drill string.

[0028] FIG. 17A is a portion of a flow chart depicting operations relating to
tripping drill pipe, according to one or more embodiments.

[0029] FIG. 17B is a portion of a flow chart depicting operations relating to

tripping drill pipe, according to one or more embodiments.
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[0030] FIG. 17C is a portion of a flow chart depicting operations relating to

tripping drill pipe, according to one or more embodiments.
DETAILED DESCRIPTION

{0031] The present application, in one or more embodiments, includes a drill rig
with a dual activity top drive. That s, the top drive may include a primary elevator
and an auxiliary elevator for streamlining tripping operations. The primary
elevator may be used to hold the drill string when the drill string is being run into
the well. The auxiliary elevator may be used to approach and retrieve a new drill
pipe or pipe stand as the top drive is approaching the drill floor. In particular, the
auxiliary elevator may be used to retrieve single pipes, double stands, or triple
stands from a pipe cat. The pipe cat or other pipe delivery system may include
pipe that is arranged generally horizontally and/or with some slope. The auxiliary
elevator may help to allow engagement with additional drill pipe prior to securing
the drill string with the drill floor, whereas the primary elevator may not be able
to do so because it may avoid releasing the drill string until it is secured at the drill
floor. This type of top drive may allow the new drill pipe or pipe stand to be
immediately lifted to a vertical position and brought to well center when the
primary elevator releases the drill string. In particular, the top drive herein may
avoid the process relating to repositioning the primary elevator to retrieve
additional drill pipe. This approach to tripping drill pipe may increase the
efficiency of tripping operations. For example, making and/or breaking
connections between drill pipe and the drill string may be performed
approximately 30 seconds faster each time. Over the course of thousands of feet
of drill pipe, with connections every 30 to 90 feet, this saves large amounts of
time.

[0032] Referring now to FIG. 1, a rig 100 with a dual activity top drive 102 is
shown. As shown, the rig 100 may be placed at a well site and may be adapted
for drilling a well. The rig 100 may be part of a larger system of equipment
including drill fluid recycling systems 106 a drill pipe handling apparatus 104 and
the like. The drill rig 100 may include a base 108 for supporting the rig 100 on a
surface, a drill floor 110 for, among other things, personnel to make and/or
disconnect drill pipe connections, and a mast 112 for supporting the drill string
manipulation equipment such as a top drive 102. The drill rig 100 may also
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include a draw works for handling a lifting line system 120. The lifting line system
may include a wireline extending from the draw works to a crown block 114 at or
near the top of the mast. The lifting line system may also include a traveling block
116 with a hook 118. The lifting line 120 may be reeved through the crown block
114 and lifting block to reduce the load on the line and allow for managing large
loads with the traveling block 116. A top drive 102 may be suspended from the
traveling block 116 and it may be used for manipulating and/or controlling the
drill string as well as adding or removing drill pipe from the drill string.

{0033] FIG. 2 is a closer view of the rig of FIG. 1 showing the top drive 102, As
shown, the top drive 102 may be suspended from the crown block 116 of the rig
100 with a hook and a laterally and rotationally stabilizing guide beam 122 may
be provided. The top drive 102 may be a mechanized system configured for lifting
sections of drill pipe or pipe stands to connect or disconnect the sections or stands
from the drill string. The top drive may also be configured for carrying,
supporting, and/or manipulating the entire drill string during drilling operations
and/or during tripping of the drill string into or out of the well. Still further, the
top drive may be configured for delivering drilling fluid to the drill string to
control drilling operations within the well.

{0034] Turning now to FIG. 3, a perspective view of the top drive 102 is shown.
As shown, the top drive 102 may be configured for managing drill pipe operations
while being suspended from the travelling block 116 and travelling up and down
along the guide beam 122. Broadly speaking, the top drive 102 may include a
drive or drilling motor 124, a transmission 126, an engagement element 128, a
carriage and guide beam 130, a mud handling system 132, and a pipe handling
portion 134. The drive or drilling motor 124 may provide rotational power to the
drill pipe being handled by the top drive. In the case of adding additional drill
pipe to the top of a pipe string, the drive or drilling motor may rotate the additional
pipe to make up a joint. In the case of drilling, the drive or drilling motor may
rotate the entire pipe string during drilling operations. The transmission 126 may
allow for adjusting the speed and/or power of the drive or drilling motor depending
on the operation being performed. The engagement element 128 may be adapted
to receive and engage the top end of a length of drill pipe or a pipe stand. The
engagement element 128 may include an adjustable stabbing guide for guiding the

top end of the drill pipe or pipe stand into the top drive allowing the top drive to
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grasp the pipe. The engagement element 128 may include a receiving sleeve for
recetving the top end of the drill pipe or stand and may threadably or graspingly
engage the top end of the drill pipe or pipe stand. As the top drive moves up and
down on the drill rig, a carriage on the top drive may engage a guide beam to
maintain the alignment of the top drive with well center. The mud handling
system 132 may function to deliver drilling fluid to the drill string during drilling
operations and may allow for stopping the flow of fluid to the drill string when
making up or breaking pipe joints. The mud handling system 132 may be in fluid
communication with a drill fluid recycling system that may function to clean fluid
leaving the well allowing for reuse of the fluid. The pipe handling portion 134
may function to handle and engage additional drill pipe or pipe stands being added
or removed from the drill string and/or to engage the top of the drill string. The
pipe handling portion 134 may be described in a greater amount of detail.

[0035] As shown in FIGS. 4 & 5, the pipe handling portion 134 may be adapted
for retrieving drill pipe in the form of individual sections of pipe or double or triple
stands of pipe, for example, and bringing them into alignment with the
engagement portion as well as maintaining control of the pipe sections and/or the
entire pipe string. The single, double, or triple stands of pipe may be arranged on
a pipe cat or other means of horizontal or near horizontal presentation of tubulars.
As shown, the pipe handling portion may include a primary system 136 and an
auxiliary system 138. In one or more embodiments, the primary system 136 may
be adapted for handling the pipe string and the auxiliary system 138 may be
adapted for handling additional pipe sections or pipe stands.

[0036] The primary system 136 may include a pair of links or bails 140, an
elevator 142, and a bail positioning device 144. The pair of links 140 may be
pivotally supported on the top drive and may hang generally vertically on each
side of the pipe engagement portion 128. The top of each link may be pivotally
secured to a shoulder 146 at or above the pipe engaging portion, such that the links
may pivot about a substantially horizontal axis 148 extending through the top
drive. The axis 148 may be in a plane offset from, but generally parallel to, the
guide beam such that pivoting motion of the links causes the bottom end of the
links to move toward and/or away from the plane of the guide beam. The links
140 may, thus, be adapted to swing or pivot out of alignment of the top drive in a

direction toward or away from plane of the guide beam allowing the primary
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system to access pipes that are arranged adjacent and/or to the side of well center.
The links may include substantially solid rods configured for managing relatively
high tensile loads from the pipe string. Each link may include an eye or eyelit at
the top for pivotally engaging top drive and an additional eye or eyelit at the
bottom for pivotally supporting the elevator.

[0037] A pipe elevator 142 may be arranged at a bottom end of the links or bails
140. The pipe elevator 142 may be adapted to grasp drill pipe or pipe stands. In
particular, the pipe elevator 142 may include a jaw-like mechanism configured to
pivotally open allowing the elevator to be placed around a drill pipe or stand and
closed around the pipe or stand to grasp the pipe or stand. Each jaw of the pipe
elevator may include a semi-circular surface for engaging the outside curved
surface of the drill pipe. In one or more embodiments, the open end of the pipe
elevator may include a lever or clamping mechanism 150 for pulling the open ends
of the elevator together to tightly grasp the pipe. In one or more embodiments,
the closing of the elevator may include hydraulics for hydraulically clamping the
two jaws closed around the pipe. The pipe elevator may be pivotally engaged with
the links or bails allowing the pipe elevator to pivot about a substantially
horizontal axis. The pipe elevator may be pivotally engaged by way of loops or
other mechanisms engaging the bottom eye or eyelit of the links.

[0038] The bail positioning device 144 may be adapted to pivot the links 140
about the pivot axis and, as such, allow the handling system to swing the pipe
elevator front to back relative to the guide assembly via the links/bails. The bail
positioning device 144 may include an inverted U-shaped plate, bracket, or arm
as shown. The bracket may be adapted to pivot about its top end such that the legs
of the bracket swing frount to back alongside the top drive. The bail positioning
device 144 may include a push/pull linkage 152 extending generally rearwardly
from the end of each leg of the bracket. The push/pull linkage 152 may be
pivotally secured to a respective bracket leg and a link. The bracket legs may be
substantially shorter than the length of the links and, as such, may have a much
shorter radius of swing. The push/pull linkage may, thus, engage the link below
the top of the link, but substantially toward the top end where very little motion
forward or backward induces much more motion at the bottom end of the links.
The bracket may be wide enough to allow the legs of the bracket to clear the sides

of the top drive allowing for a relatively large range of motion of the bracket. The
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bracket may be hydraulically driven or another mode of mechanical movement
such as a drive gear or other mechanism may be used.

[0039] As mentioned, the top drive may also include an auxiliary pipe handling
system 138. The auxiliary pipe handling system 138 may include the same or
similar features as the primary handling system 136. That is, the auxiliary system
138 may include a pair of links or bails 154, an elevator 156, and a bail positioning
device 158. The auxiliary system may be arranged on the top drive to supplement
the primary system 136 and to avoid interfering with the primary system 136. In
one or more embodiments, the auxiliary system 138 may be nested within the
primary system where the elevator of the auxiliary system is above the elevator of
the primary system. Alternatively, the auxiliary system may be arranged around
or outside the primary system where the elevator of the auxiliary system is below
the elevator of the primary system.

[0040] In the nested configuration, the auxiliary pipe handling system 138 may
include a pair of links or bails 154 arranged toward an inboard side of the
links/bails of the primary system. That is, the link/bails 154 of the auxiliary
system may be secured to the shoulder at a position closer to the center of the top
drive and, as such, the links/bails of the auxiliary system may hang vertically
within the links/bails of the primary system. The elevator 156 of the auxiliary
system may be slightly smaller than the elevator of the primary system and may,
thus, fit within the links/bails of the primary system. The elevator 156 of the
auxiliary system may be secured to the bottom end of the links/bails of the
auxiliary system and such links may be shorter than the link/bails of the primary
system such that the auxiliary elevator is arranged above the primary system
elevator. It may be appreciated that where the auxiliary system is used for
additional pipes or pipe stands rather than the full drill string, the loading demands
of the auxiliary system may be much less than that of the primary system and
smaller components may be used. The bail positioning device 158 of the auxiliary
system 138 may be arranged below the bail positioning device 144 of the primary
system 136 and may have a bracket that is narrower to avoid interfering with the
bail positioning system of the primary system. In one or more other embodiments,
the bail positioning 158 system may be arranged on an opposing side of the top
drive. In still other embodiments, the bail positioning system of the auxiliary

system may be arranged above the bail positioning system of the primary system.
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[0041] Where the auxiliary system 138 is arranged around or outside the primary
system 136, the links/bails 154 may be outboard the links/bails 140 of the primary
system 136. The links/bails 154 of the auxiliary system 138 may be longer than
the links/bails 140 of the primary system 136 and, as such, the elevator 156 of the
auxiliary system may be arranged below the elevator 142 of the primary system
136. A bail positioning device may be provided that straddles the primary system.
[0042] The presence of an auxiliary pipe handling system 138 may allow for new
and improved approaches to drilling and to tripping drill pipe into and out of a
well. As shown in FIG. 6, the auxiliary pipe handling system 138 may swing out
above additional pipe to be retrieved while the primary pipe handling system 136
maintains engagement with the drill string. A close up view of this may be seen
in FIG. 7. As shown, the links/bails of the auxiliary system may be swung out and
the elevator may be clamped or secured to an additional pipe to be retrieved. As
shown, the auxiliary elevator may be pivoted relative to the auxiliary links/bails
such that the elevator may be positioned across the pipe and clamp the pipe. This
may be performed while the primary elevator remains clamped or secured to the
drill string, for example.

{0043] It is to be appreciated that drill pipe is commonly delivered to a drill rig
using a pipe rack and a V-door 160. That is as shown in FIG. 1, a pipe rack and
delivery system 104 may be provided at or adjacent to a drill rig. The pipe rack
and delivery system 104 may include a ramp, guide, or conveyor for guiding or
conveying the front/top of drill pipe upward and to the drill floor. The pipe may
be dragged or conveyed up the ramp exposing the top portion of the pipe slightly
above the height of the drill floor and as shown in FIGS. 6 and 7. This places the
drill pipe in condition for retrieval by the top drive.

[0044] Referring now to the various stages of a process shown in FIGS. 8-16 and
the flow chart of FIGS. 17A-17C, a method of operation 200 may be described
using the dual activity top drive described herein. That is, the method may be
applicable to drilling operations or to tripping drill pipe into a well. The method
may also be performed substantially in reverse for tripping drill pipe out of a well.
As shown in FIG. 8, a dual activity top drive may be in position and in secured
arrangement at the top of a drill string. That is, the pipe engagement portion may
be fully engaged with the top of the drill string and may be advancing the driil

string while rotating the drill string. (202) The primary handling system may also
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be engaged with the top of the drill string. In FIG. 9, the top drive may be
propagating closer to the drill floor and the auxiliary handling system may begin
pivoting laterally to approach a position for picking an additional length of pipe
or a pipe stand. (204) The pivoting of the auxiliary system may be performed by
the auxiliary bail positioning system. That is, the hydraulic or other mechanism
may swing the bracket and legs causing pivoting of the links/bails and beginning
to swing the elevator toward a position above the additional pipe. Also, as the top
drive moves downward toward the drill floor, the carriage of the top drive may
move along the guide beam to maintain and control the alignment of the top drive
with well center. (206) Referring now to FIG. 10, the top drive may be at or near
its lowest position relative to the drill floor and may be poised to release the drill
string. As also shown, the auxiliary pipe handling system may be arranged above
the additional pipe to be added to the drill string. FIG. 11 shows the auxiliary
elevator positioned on the top end of the additional pipe to be added to the drill
string. The auxiliary elevator may be secured to the top of the pipe to be added
with hydraulic pressure or by otherwise squeezing the jaws of the elevator closed
around the pipe. (208) While not shown, slips or wedges may be placed in the
drill floor to prevent further downward propagation of the drill string and allowing
the primary pipe handling system to disengage the drill string without fear that the
drill string will be dropped into the well. (210) Disengaging the drill string with
the primary pipe handling system may include opening the primary elevator and
clearing the top of the pipe string by adjusting the bails/links slightly to clear the
belled top of the pipe. (214) In addition, if drilling operations were being
performed, the drilling fluid may be shut off for the time being such that the top
drive may be disconnected without ejecting drill fluid. (212) With the additional
pipe being secured by the auxiliary pipe handling system, the drill string secured
at the drill floor, and the primary pipe handling system disengaged and cleared
from the drill string, the top drive may begin to propagate upward as shown in
FIG. 12. (216) Since the additional pipe is being managed by the auxiliary
system, this upward propagation or retraction of the top drive may occur
immediately. As the top drive retracts, the carriage on the top drive may be guided
by the guide beam to maintain the top drive arranged substantially over well
center. As the top drive propagates upward the bottom of the additional pipe or

pipe string may slide up the ramp/conveyor toward the v-door on the drill floor
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until approaching the top of the v-door as shown in FIG. 13 and clearing the top
of the v-door as shown in FIG. 14. (218) As shown, the auxiliary pipe handling
system may maintain its swung out position to minimize or reduce pipe swing.
That is, as the bottom of the pipe or stand clears the v-door, it may swing inward
causing the elevator to pivot relative to the link/bails and allowing the pipe to hang
substantially vertically as shown in FIG. 15. (220) In one or more embodiments,
a tailing system may be provided to control the inward swing of the bottom of the
pipe. Referring to FIG. 16, the auxiliary pipe handling system may swing inward
aligning the additional pipe and/or pipe stand with well center and allowing the
additional pipe or pipe stand to be stabbed into the top of the drill string. (222/224)
The primary pipe handling system may receive the additional pipe and may
engage the additional pipe and the auxiliary pipe handling system may disengage
the additional pipe, thus, preparing itself for the next pipe addition. (226/228)
The joint may be made up by threadably securing the additional pipe to the top of
the drill string. (230) If drilling operations are being conducted, the drill fluid
may be pumped into the newly added section of drill pipe and drilling operations
may commence. (232) The process may continue in repeating fashion. (234)
[0045] Various embodiments of the present disclosure may be described herein
with reference to flowchart illustrations and/or block diagrams of methods,
apparatus (systems), and computer program products. Although a flowchart or
block diagram may illustrate a method as comprising sequential steps or a process
as having a particular order of operations, many of the steps or operations in the
flowchart(s) or block diagram(s) illustrated herein can be performed in parallel or
concurrently, and the flowchart(s) or block diagram(s) should be read in the
context of the various embodiments of the present disclosure. In addition, the
order of the method steps or process operations illustrated in a flowchart or block
diagram may be rearranged for some embodiments. Similarly, a method or
process illustrated in a flow chart or block diagram could have additional steps or
operations not included therein or fewer steps or operations than those shown.
Moreover, a method step may correspond to a method, a function, a procedure, a
subroutine, a subprogram, etc.

[0046] As used herein, the terms “substantially” or “generally” refer to the
complete or nearly complete extent or degree of an action, characteristic, property,

state, structure, item, or result. For example, an object that is “substantially” or
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“generally” enclosed would mean that the object is either completely enclosed or
nearly completely enclosed. The exact allowable degree of deviation from
absolute completeness may in some cases depend on the specific context.
However, generally speaking, the nearness of completion will be so as to have
generally the same overall result as if absolute and total completion were obtained.
The use of “substantially” or “generally” is equally applicable when used in a
negative connotation to refer to the complete or near complete lack of an action,
characteristic, property, state, structure, item, or result. For example, an element,
combination, embodiment, or composition that is “substantially free of” or
“generally free of” an element may still actually contain such element as long as
there is generally no significant effect thereof.

[0047] To aid the Patent Office and any readers of any patent issued on this
application in interpreting the claims appended hereto, applicants wish to note that
they do not intend any of the appended claims or claim elements to invoke 35
U.S.C. § 112(f) unless the words “means for” or “step for” are explicitly used in
the particular claim.

[0048] Additionally, as used herein, the phrase “at least one of [X] and [Y],”
where X and Y are different components that may be included in an embodiment
of the present disclosure, means that the embodiment could include component X
without component Y, the embodiment could include the component Y without
component X, or the embodiment could include both components X and Y.
Similarly, when used with respect to three or more components, such as “at least
one of [X], [Y], and [Z],” the phrase means that the embodiment could include
any one of the three or more components, any combination or sub-combination of
any of the components, or all of the components.

[0049] In the foregoing description various embodiments of the present disclosure
have been presented for the purpose of illustration and description. They are not
intended to be exhaustive or to limit the invention to the precise form disclosed.
Obvious modifications or variations are possible in light of the above teachings.
The various embodiments were chosen and described to provide the best
illustration of the principals of the disclosure and their practical application, and
to enable one of ordinary skill in the art to utilize the various embodiments with
various modifications as are suited to the particular use contemplated. All such

modifications and variations are within the scope of the present disclosure as
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determined by the appended claims when interpreted in accordance with the

breadth they are fairly, legally, and equitably entitled.
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Claims

What is claimed is:

1. A dual activity top drive, comprising:

a mechanized system configured for suspension from a traveling block of
a drill rig and for engaging and rotating a drill string from the top of the drill
string;

a primary pipe handling system suspended from the mechanized system
and configured for handling a pipe string; and

an auxiliary pipe handling system suspended from the mechanized

system and configured for handling a segment of pipe to be added or

removed from the pipe string.

2. The dual activity top drive of claim 1, wherein the primary pipe handling
system comprises a first pair of bails pivotally secured to the mechanized system

and including a first pipe elevator for securing the pipe string.

3. The dual activity top drive of claim 2, wherein the auxiliary pipe handling
system comprises a second pair of bails pivotally secured to the mechanized
system and including a second pipe elevator for securing a segment of pipe to be

added or removed from the pipe string.

4. The dual activity top drive of claim 3, wherein the second pair of bails are

arranged on an inboard side of the first pair of bails.

5. The dual activity top drive of claim 4, wherein the second elevator is

arranged above the first elevator.
6. The dual activity top drive of claim 3, wherein the primary pipe handling

system comprises a first bail position control configured for controlling pivoting

motion of the first pair of bails.

15
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7. The dual activity top drive of claim 6, wherein the auxiliary pipe handling
system comprises a second bail position control configured for controlling

pivoting motion of the second pair bails.

5 8. The dual activity top drive of claim 1, wherein the auxiliary pipe handling

system is nested within the primary pipe handling system.

9. The dual activity top drive of claim 1, wherein the auxiliary pipe handling
system is arranged around an outside of the primary pipe handling system.
10
10. A method of tripping drill pipe, comprising:
using a top drive on a drill rig, advancing a drill string into a well bore
while securing the drill string with a primary pipe handling system; and
while advancing the drill string, pivoting an auxiliary pipe handling
15 system into position for retrieving an additional pipe to be added to the drill

string.

11. The method of claim 10, wherein, pivoting the auxiliary pipe handling
system into position comprises pivoting the auxiliary pipe handling system

20 outward away from well center and to a position generally above a horizontal or
near horizontal presentation of drill pipe, the method further comprising securing

the additional pipe with the auxiliary pipe handling system.

12. The method of claim 11, wherein the drill rig comprises a drill floor and the

25 method further comprises placing slips in the drill floor to secure the drill string.
13. The method of claim 11, further comprising releasing the drill string with
the primary handling system to clear the top of the pipe string and retracting the

top drive.

14. The method of claim 13, wherein retracting the top drive is performed

immediately upon clearing the top of the pipe string,
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15. The method of claim 11, further comprising retracting the top drive and
allowing the additional pipe to arrive at a vertical position offset from well

center.

16. The method of claim 15, further comprising moving the additional pipe to

well center.

17. The method of claim 16, further comprising engaging the additional pipe

with the primary pipe handling system.

18. The method of claim 17, further comprising stabbing the additional pipe into

the drill string.

19. A drill rig comprising,
a top drive suspended from a travelling block of the drill rig, the top
drive comprising;
a mechanized system configured for engaging and rotating a drill
string from the top of the drill string;
a primary pipe handling system suspended from the mechanized
system and configured for handling a pipe string; and
an auxiliary pipe handling system suspended from the
mechanized system and configured for handling a segment of pipe to be

added or removed from the pipe string.

20. The drill rig of claim 19, wherein the auxiliary pipe handling system is

nested within the primary pipe handling system.
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200\
202~

Advancing a drill string with a top drive while
rotating the drill string and holding the drill string
with a primary handling system

204"‘\ 4

Continuing with advancing the drill string and
pivoting an auxiliary handling system laterally to
approach a position for picking an additional
length of pipe or a pipe stand

206~ y

Maintaining and controlling the alignment
of the top drive with a carriage moving
along a guide beam during upward and
downward motion of the top drive

208~ ¥

Engaging a pipe or pipe stand with an
auxiliary pipe handler of a top drive

210~ v

Placing slips in the drill floor fo prevent further
downward propagation of the drill string

212~ v
Shutting off the drilling fluid supply to
the pipe string
214“\ A 4

Disengaging the drill string with the
primary pipe handling system and
clearing the top of the pipe string

!
FIG. 17A
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Raising, retracting, or propagating the top drive
upward to lift the pipe or pipe stand from its
resting place

218~ I

Continue above step until bottom of pipe or pipe
stand clears the v-door or other pipe delivery
system maintaining the swung out position of

the auxiliary pipe handling system during
lifting of the pipe or pipe stand

220~ \

Pivoting the auxiliary elevator to swing the
bottom of the pipe or pipe stand inward to bring
pipe or pipe stand info vertical position

222~ v

Swinging the auxiliary pipe handling system
inward to bring the pipe or pipe stand into
alignment with well center

224~ v
Stabbing the pipe or pipe stand into the drill string
226~ ¥

Engaging the pipe or pipe stand with the primary
pipe handling system

228~ v

Disengaging the pipe or pipe stand with the
auxiliary pipe handling system

!

FIG. 17B
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230~ !
Making up the pipe joint between the pipe or pipe
stand and the drill string

232~ v
Restart the drill fluid flow

3~

Repeat as necessary for drilling or
tripping operations
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