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(57) ABSTRACT

Various embodiments include a system to manage a tool on
a conveyance from a surface of a wellbore. The system
includes a remotely controllable reel to receive the convey-
ance about the reel and remotely controllable to distribute
the conveyance into or out of the wellbore. The system also
includes a crane positionable to support the conveyance
between the reel and the wellbore.

20 Claims, 17 Drawing Sheets




US 11,053,757 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2006/0278394 Al  12/2006 Stover
2011/0140907 Al 6/2011 Louden
2013/0175048 Al* 7/2013 Goode ........ccc.... E21B 19/22
166/379
2017/0016287 Al 1/2017 Dion
2017/0022764 Al* 1/2017 Backer ..........c...... E21B 19/22
2017/0139392 Al 5/2017 Abou-Assaad
2017/0145760 Al 5/2017 Poyet

* cited by examiner



U.S. Patent Jul. 6,2021 Sheet 1 of 17 US 11,053,757 B2

ey
<D

36

FiG. 1



US 11,053,757 B2

Sheet 2 of 17

Jul. 6, 2021

U.S. Patent

¢ "Bid

96~
sdind ovid
Sang

LMo duing

86 [0

43d
\p8
IS} PUBLLILLIOT)

6

08 S




US 11,053,757 B2

Sheet 3 of 17

Jul. 6, 2021

U.S. Patent

£ 9id

96~
sauing oeid
- SN

LMo diind

86~ j04L07)

43d
SfauE 13)L80
Bunooys pUBLILLIOD

901~ 16 \-201

001 e

801



US 11,053,757 B2

Sheet 4 of 17

Jul. 6, 2021

U.S. Patent

88

96~
SOuUInA a8l
6
] sdwnd =
umog duind auBIY)
86 -~/
el
jO4IU0T
F3d
8- /
@mw& JEIIEN
funooys DUBLLLLO?)
901~ -6 201
0ct S/

\.22l

801



US 11,053,757 B2

Sheet 5 of 17

Jul. 6, 2021

U.S. Patent

§9i

96~
Sguing aeid
cb
] sdiwng -
umMog diung
96 -/
jO4IL0D
40d
8- /
w@w@m 13189
funooys DUBLLILLOY
901~ \-p6
i S




U.S. Patent Jul. 6,2021 Sheet 6 of 17 US 11,053,757 B2

L~ 160

166

FiG. 6

" 158




U.S. Patent Jul. 6,2021 Sheet 7 of 17 US 11,053,757 B2

o
0
T

\

i

156

/
FiG. 7

" 158

162




U.S. Patent Jul. 6,2021 Sheet 8 of 17 US 11,053,757 B2

L~ 160

156

152

158




U.S. Patent Jul. 6,2021 Sheet 9 of 17 US 11,053,757 B2

S
[
R e
AN
Q J
3 [
S
Y.
&
B =
N &
LS
e et
o
3

166



U.S. Patent

Jul. 6, 2021 Sheet 10 of 17

US 11,053,757 B2

e 200

202~  Spot Wireline unit, Crane
and Command Center
204~  Connect the Command
Center to Wireline Truck
ki
206~ Command Center
rigs up
Rig up (Unit, Hand
208 held or Command
Center)
Pick up gun strings to
2100 sun downhole (Remote,
Command Center)
212~ Stab on PCE
Open Valves
214~  Runin Hole (Controlled

from the Command Center)




U.S. Patent Jul. 6,2021 Sheet 11 of 17 US 11,053,757 B2

b 200
®

Spoof, set and shoot
21650 (Controlled from the
Command Center)
POOH, 200 from Command
T8 Center or switch {0
hand held
220 Hand over well to PE
¥
22N Stimulate Well
220 Bleed off pressure
“Well T~ No

completed

228~_ Handover well to FiG. 10
gUSfG:‘T?&i’ (ﬁ"gﬁf’g’}




U.S. Patent

Jul. 6, 2021 Sheet 12 of 17

US 11,053,757 B2

//"25@

252~ Spot Crane and Command
Center
254~ Connect the Command
Center Crane
ki
251 Gommand Center rigs up
Rig up (Crane,
2980 Handheld or Command
Center)
Pick up gun strings to run
2901 downhole (Remote,
Command Center)
262~ Stab on PCE
Open Valves
264~  Runin Hole (Controfled

from the Command Center)




U.S. Patent Jul. 6,2021 Sheet 13 of 17 US 11,053,757 B2
250

f"‘
®

3

Spoof, set and shoot
260 (Controlled from the
Command Center)
POOH, 200 from Command
288 Center or switch {0
hand held
210 Hand over well to PE
¥
2T Stimulate Well
I Bleed off pressure

T e
cam%f&fed

278~_ Handover well to Fi. 11
gUSfG:‘T?&i’ {S@ﬁf’ﬁf}




US 11,053,757 B2

Sheet 14 of 17

Jul. 6, 2021

U.S. Patent

A E

ubiisap qof uo paseq sj030104d JSH S8ANISOUXT palinbal 0] SaIsype pue 810l 10 1IN0 sind 4/

£

:

JBJUBT) PUBLLILLIOT) 8L 8piSL Loy sunb sjooys pue Onjd S1as ‘8joy Ui SU i

4

:

geIS pue 105 0} sunb s198UL03 pur ‘SuLe ‘sapdaid Jdm

£

3

018 ‘DIoyURLL 18pUsg ‘sdwind ‘vl umop/dn sbu 34

L

3

SjaUEd BUOOUS M SBY YIIUM JBJUST) DUBLLILLIO?) DBIIpOLL Uumop/dn Bu di % 3d

4

&

rog—"

1887} PUBLLILLIOT) 8L

BPISUI LY SfaUB BUnnoYS pup 100dS 8jpisdo 0] J8JUST puBLLILLO:) pup yony BuibBoT 198uu02 Alslowwiay

4

208"

speaiiem 0} yoruj BuiBbot umop/dn sbu 4

o0s—"




US 11,053,757 B2

Sheet 15 of 17

Jul. 6, 2021

U.S. Patent

(p.uog)
2L Bid

gee-"

81s qol wio/o Justudinba paninbal jfe SZIIGOLUBD | SZIIGOW M PUE 3

3

928"

Sabr1s vl usamiaq ui sdund uo sauruBLLRL SUL0LIBT

2

pee"

UONBI0] U0 SIEDILIBYD DUE DUES [0 S{8AS] SUBIIBLY T

-

zee-""

ubisap qof sad abejs oey sdumd 34

gze~"]

Saulf 158} 84nssead pue sduwnd dn sswind 34

ABJUR]y DUBLLLUG]) 3pISUT S]BUIRI00D M % Hd

8

'SUNG POLLIE {0 185 Mall SJI8ULI0D pUe J01) Lo SUNB pasn SJoauuoasip 'sunl umop SABl 4




US 11,053,757 B2

Sheet 16 of 17

Jul. 6, 2021

U.S. Patent

£L g

e

SUnG pauile 10 18 MaU SIISULICD pue ]9 LIy SUnb pasn Sjoauuodsp 'sunb umop sAB i

4

3

29e "]

Lbisap qof to peseq se20)040 ISH SaMSoidXg pannbal 0) Salsype pue oy 10 10 sind 4/

&

3

g9¢ "]

S8BT pUBLLLLIO? 84} 8pisul Lol sun sjooys pue ‘Brid $18s ‘8ioy Ui SUni i

4

3

i

GeIS pue 1373 01 SUNG $1084L0S pup ‘Suue ‘sadedaid Ji

4

3

‘018 ‘pjojiueL Gapusiq ‘sdwind ‘uos umop/dn sbi 34

§

y

Sjaue4 BUoOYS SBY YIIM JBJUBS pUBLLLLIOT paipow umop/dn Bu 4/ 9 Id

4

3

LN BURID 0JUO PAYJOY JO JUN PIYS L0 j00GS 0] A1I84p J0JUS7 DUBLLILLIOY JOBULOT)




US 11,053,757 B2

Sheet 17 of 17

Jul. 6, 2021

U.S. Patent

{p.103)
£L 9id

ayis qof oo Jusiudinba painbai jfe 9zigowap | 9ZIGOUL JAA Pue 34

3

Safie)s ovy USsMIBq Ui papaau se sduund to saurugLRL SULIOLIBT J4

&

UOIRIO] L0 SIRDILUBYO DUR DUES JO Sj8A3] SUIRILIBL T

&

ubisap qof sad abeys oviy sdund 34

Saulf 158 amnssad pue sdwind an sewiid 34

-

abp1s DB LJIPB USSMIBG LI SBINAIIR dBMS [fam L0 81BLIPI00I /M D Id




US 11,053,757 B2

1
REMOTELY CONTROLLABLE REEL WITH
CONVEYANCE FOR A WELL

BACKGROUND

This section is intended to provide relevant background
information to facilitate a better understanding of the various
aspects of the described embodiments. Accordingly, it
should be understood that these statements are to be read in
this light and not as admissions of prior art.

In a well perforation operation, perforating guns may be
run into a well to form perforations in the wellbore. Multiple
components at the surface may be utilized to prepare for
running the perforating guns and running the perforating
guns into the well. It is desirable to improve the efficiency
of these components at the surface.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the remotely controllable reel with con-
veyance for a well are described with reference to the
following figures. The same numbers are used throughout
the figures to reference like features and components. The
features depicted in the figures are not necessarily shown to
scale. Certain features of the embodiments may be shown
exaggerated in scale or in somewhat schematic form, and
some details of elements may not be shown in the interest of
clarity and conciseness.

FIG. 1 is a schematic view of a wellbore servicing system,
according to one or more embodiments;

FIG. 2 is schematic view of a first system for managing
the treatment of a well, according to one or more embodi-
ments;

FIG. 3 is schematic view of a second system for managing
the treatment of a well, according to one or more embodi-
ments;

FIG. 4 is schematic view of a third system for managing
the treatment of a well, according to one or more embodi-
ments;

FIG. 5 is schematic view of a fourth system for managing
the treatment of a well, according to one or more embodi-
ments;

FIG. 6 illustrates a perspective view of a crane system that
includes a reel on a boom of the crane system, according to
one or more embodiments;

FIG. 7 illustrates a perspective view of a crane system that
includes a reel and one or more motors on a boom of the
crane system, according to one or more embodiments;

FIG. 8 illustrates a perspective view of a crane system that
includes a reel next to a base of the crane system, according
to one or more embodiments;

FIG. 9 illustrates a perspective view of a crane system that
includes a reel on a boom of the crane system, according to
one or more embodiments;

FIG. 10 illustrates a flow chart for a perforation operation
according to the system of FIG. 3, according to one or more
embodiments;

FIG. 11 illustrates a flow chart for a perforation operation
according to the system of FIG. 4, according to one or more
embodiments;

FIG. 12 illustrates a flow chart for a perforation operation
according to the system of FIG. 3, according to one or more
embodiments; and

FIG. 13 illustrates a flow chart for a perforation operation
according to the system of FIGS. 4 and 5, according to one
or more embodiments.
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2
DETAILED DESCRIPTION

The present disclosure provides systems and methods for
remotely controlling a reel with a spooled conveyance and
tool for a well. For example, the reel may be remotely
controlled from within a command center or a handheld
device. Further, remotely controlling the reel may enable the
reel to be positioned on a crane system.

The disclosed operations are best understood in the con-
text of the larger systems in which they operate. Accord-
ingly, FIG. 1 shows an illustrative environment using a
downhole tool 36, such as for logging and/or for pump down
operations (e.g., pump-and-perf). A platform 2 is equipped
with a derrick 4 that supports a hoist 6. The hoist 6 is used
for raising and lowering a conveyance 42 through a well-
head 12 and into and out of a wellbore 10.

The conveyance 42 may be any various conveyance, such
as a cable, wireline, E-line, Z-line, jointed pipe, coiled
tubing, casing or liner string, for example. Depending on the
type of conveyance, the operation, and the environment, a
motor driven winch and other associated equipment may be
supported at the rig floor for extending the conveyance 42
into the wellbore 10. While the exemplary operating envi-
ronments include a stationary drilling rig for lowering tools
within a land-based wellbore, one of ordinary skill in the art
will readily appreciate that mobile workover rigs, well
servicing units, such as coiled tubing units, and the like,
could also be used. It should be understood that other
operational environments are contemplated, such as offshore
wells. Although the wellbore 10 is shown to have a vertical
extension, other wellbores may have a horizontal extension
as well.

Referring still to FIG. 1, a surface control facility 44 (e.g.,
movable structure) may be used to deploy and retrieve the
tool 36 using the conveyance 42, in which the conveyance
42 may be wound around a reel at the surface control facility
44. The conveyance 42 may include conductors for trans-
porting power to the tool 36. Conductors of the conveyance
42 also may enable communications between the tool 36 and
the surface control facility 44 (e.g., movable structure in this
example). In alternative embodiments, wireless communi-
cations may be implemented between the tool 36 and the
surface control facility 44. The surface control facility 44
operates the tool 36 and/or gathers log data or other sensor
data from the tool 36.

In the stimulation treatment or a completion of a well, it
is expected to have multiple discrete services (e.g., services
provided by discrete and separate provides): wireline ser-
vices (i.e., conveyance 42 described above), pump down
services to deploy a tool into the well, crane services,
pressure control and plug services, in addition to a variety of
other services and service providers not explicitly mentioned
here. These services could be executed by multiple service
providers that all work on a stimulated or completed well or
wells on the same pad or site. With multiple services and
service providers, the efficiency of the system and treatment
of a well may overall be relatively low. While individual
services and components of the treatment may be improved,
the overall system performance may not necessarily improve
unless efficiencies and communication between the services
and service providers also improves. For example, by having
discrete services, this may create task redundancies for each
individual service or service provider. Further, multiple
discrete services and components generate safety concerns,
such as individuals entering pressure zones, armed explosive
areas, hazardous areas, and general miscommunication or
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lack of communication which may lead to one or more
safety risks (e.g., operating the wrong valve).

FIG. 2 illustrates a schematic view of a first example
system 80 for managing the treatment of a well, such as for
a plug and perforation service or job to be performed on a
well. A wellhead housing 82 is placed upon the well, and
pressure control equipment 84 (PCE) is positioned upon or
connected to the wellhead housing 82 to manage and control
pressure and fluid flow into and out of the well. A movable
structure 86; e.g., a movable structure, includes a reel 88 to
deploy a conveyance 90, such as a wireline (shown as a line
extending between the wellhead housing 82 and the movable
structure 86), into the well through the wellhead housing 82
and potentially also through the PCE 84. The movable
structure 86 is used to control the reel 88, such as rotating
the reel 88 when deploying and retrieving the conveyance 90
and a tool coupled to the conveyance 90 within the wellbore
82. A crane 92 is included between the reel 88 and the
wellbore 82 to support the conveyance 90. This includes
raising the conveyance 90 from the movable structure 86
and above the wellbore 82 to give the conveyance 90 a
desired angle with respect to the wellbore 82 for deployment
or retrieval. A command center 94 is included in the system
80 for, amongst other activities, managing fluid flow within
the well. The command center 94 may include control
equipment, monitoring equipment, laboratory equipment,
power equipment, and/or climate control equipment, such as
computers, display devices, transmitters (e.g., wireless, elec-
tric, or hydraulic transmitters), printers, generators, air con-
ditioning units, a water supply, heaters, seating, etc. In one
or more embodiments, the command center 94 in accor-
dance with the present disclosure may include a mobile
command station. Accordingly, the command center 94 may
perform multiple wellsite operations in a single location. For
example, one or more fracturing pumps 96 may be included
to pump fracturing fluid into the well. The command center
94 may be used to remotely control the fracturing pumps
when pumping fracturing fluid into the well. Further, one or
more pump down pumps 98 may be included to pump fluid
into the well to deliver the tool to a desired location within
the well.

In accordance with one or more embodiments, the present
disclosure looks to integrate one or more of these discrete
services. This may include remotely operating the services
as part of the system and manage the well completion
delivery. FIGS. 3-5 provide examples of systems for man-
aging the treatment of a well in accordance with one or more
embodiments of the present disclosure. By integrating these
discrete services, the present disclosure may have the advan-
tage of a smaller foot print, reducing operational and safety
risk, consolidating data gathering, creating a single point of
contact for completion or other services, integrating crews,
and improving efficiency on decision making and delivery of
the completions job.

FIGS. 3-5 illustrate integration of one or more of the
following components and/or services with each other: the
command center 94, the conveyance (wireline) management
(e.g., the movable structure 86, the reel 88, and the convey-
ance 90), the pressure control equipment 84 installation and
management, and the crane 92 installation and management.
One or more well completions teams, via the command
center 94 controls blending, fluid, and proppants to be mixed
to deliver into the well at the required pressure. The com-
mand center 94 is used to consolidate integrated well
completions operations. Wireline surface systems have also
been installed in the command center 94 for the command
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4

center 94 to remotely manage the wireline services (e.g.,
deploying or receiving the wireline with respect to the reel
and well).

FIG. 3 illustrates a schematic view of a second system 100
that may include one or more modifications to improve
efficiencies and any treatments performed by the second
system. For example, the command center 94 may have one
or more of the following modifications. The command
center 94 includes a control system 102 that may be used to
remotely control the reel 88 and the movable structure 86,
either wirelessly or using an umbilical 104 extending
between the movable structure 86 and the command center
94. The command center 94 may thus be used to remotely
control the reel 88 and the conveyance 90 and the tool
deployed from or received by the reel 88. The command
center 94 may also be used to control the tool attached to the
conveyance 90, such as by setting a plug of the tool and/or
shooting a perforating gun of the tool (e.g., via one or more
shooting panels 106 located within the command center 94),
whereas these services would otherwise have been con-
trolled by equipment on the movable structure 86. In the
case of the movable structure 86 being a logging truck, the
command center 94 may be in communication with and
control all aspects of the logging truck, including being able
to monitor, collect, and/or control the acquisition of opera-
tional parameters with respect to the logging truck, the reel
88, the conveyance 90, and/or the tool attached to the
conveyance 90.

The command center 94 may include audio and/or video
equipment for monitoring of the movable structure 86, the
reel 88, the crane 92, and/or other components within the
system. The audio and video equipment may provide real-
time or near real-time monitoring of the various components
of the system 100 to enable an operator to act with zero or
minimal delay. In addition, the audio and video equipment
may be placed in areas where operators would not normally
have access to capture a higher definition image and sound
of the operations. For example, audio (e.g., microphone)
and/or video (e.g., video camera) equipment may be posi-
tioned within, on, or above the movable structure 86, the reel
88, the crane 92, and/or other locations to enable the
operator to monitor the conveyance 90 (e.g., provide a
bird’s-eye view of the conveyance), whereas the conveyance
90 would not otherwise be visible to the operator while at the
movable structure 86 and/or command center 94 or the
operator may only have a worm’s-eye view.

Further, with respect to FIG. 3, the movable structure 86
may include one or more of the following modifications. The
movable structure 86 may have hydraulic controls for con-
trolling the reel 88, the conveyance 90, and/or the tool
attached to the conveyance 90. Electrical over hydraulic
controls may then be incorporated into the movable structure
86 to enable the hydraulic controls to be remotely controlled.
The movable structure 86 may be remotely controlled from
the command center 94, as discussed above, and/or from a
remote control 108 (e.g., remote handheld control with
control equipment, such as wireless or wired communication
equipment, to remotely communicate and an interactive
screen to display information and receive inputs) for con-
trolling one or more of the above identified activities. As
discussed above, the movable structure 86 may include
audio and/or video equipment for remote monitoring and
control. A control console 110 (e.g., switch) may be included
with the movable structure 86 to enable the movable struc-
ture 86 to be remotely controlled or controlled locally from
the movable structure 86. Further, equipment is included
within the movable structure 86 to enable acquisition of
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movable structure 86 operational parameters and all controls
and activities that may be managed by the movable structure
86.

FIG. 4 illustrates a third system 120 for managing the
treatment of a well in accordance with one or more embodi-
ments of the present disclosure. In FIG. 4, the movable
structure has been removed, and the reel 88 for managing the
conveyance 90 has been moved to the crane 92. The crane
92, thus, may be used for controlling the reel 88, the
conveyance 90, and/or the tool attached to the conveyance
90.

The command center 94 may be used to communicate
with and control the crane 92, similar to how the command
center 94 may be used to control the movable structure
(when applicable). The command center 94 may be used to
remotely control operations of the crane 92 and the reel 88
included on the crane 92. The command center 94 may also
be used to communicate with and control the pressure
control equipment 84 (e.g., remote operation of surface
pressure management equipment). Further, the command
center 94 may be used to communicate with, control, and/or
automate the pump down pumps 98, such as when pumping
down the tool and the conveyance 90 into the well.

The crane 92 may also have one or more modifications.
The reel 88, now included on the crane 92, may be hydrau-
lically operated/actuated and/or electrically operated/actu-
ated. For example, if hydraulically operated/actuated, the
hydraulic pumps and/or hydraulic fluid used to control the
crane 92 may be used to control the reel 88 as well. Further,
a separate pump system 122 that includes one or more
pumps and/or a separate hydraulic fluid reservoir may be
used to control the reel 88 from the crane 92. The crane 92
includes a frame and mounting for positioning the reel 88
upon the crane 92. Further, a reel level wind may be included
on the crane 92 for facilitating (e.g., automatically) winding
and unwinding of the conveyance 90 on the reel 88. The
crane 92 may have hydraulic controls for controlling the
functions associated with the crane 92 and/or the reel 88.
Electrical over hydraulic controls may be incorporated into
the crane 92 to enable the hydraulic controls to be remotely
controlled. The crane 92 may be remotely controlled from
the command center 94, as discussed above (e.g., via the
control system 102 and/or the umbilical 104), and/or from
the remote control 108 (e.g., remote handheld control with
control equipment to remotely communicate and an inter-
active screen to display information and receive inputs) for
controlling one or more of the above identified activities.
The crane 92 may include audio and/or video equipment for
remote monitoring and control. A control console 124 (e.g.,
switch) may be included with the crane 92 to enable the
crane 92 to be remotely controlled or controlled locally from
the crane 92. Further, equipment (e.g., accelerometers, gyro-
scopes, etc.) is included within the crane 92 to enable
acquisition of crane operational parameters and all controls
and activities that may be managed by the crane 92.

FIG. 5 illustrates a fourth system 140 for managing the
treatment of a well in accordance with one or more embodi-
ments of the present disclosure. In FIG. 5, the movable
structure has been removed, and the reel 88 for managing the
conveyance 90 has been moved to a separate portable or
movable drum package 142, such as positioned upon a
trailer and/or a skid 144. The drum package 142 may include
a hydraulic motor power density coupled to a pump and/or
a motor (e.g., electric or internal combustion) to control the
reel 88, the conveyance 90, and/or the tool attached to the
conveyance 90. The command center 94 may be used to
communicate with and control the drum package 142, simi-
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6

lar to how the command center 94 may be used to control the
movable structure (when applicable).

As with the above, the reel 88, now included on the drum
package 142, may be hydraulically operated/actuated and/or
electrically operated/actuated. The drum package 142
includes a frame and mounting for positioning the reel 88
upon the drum package 142. In particular, the drum package
142 may include a slewing drive, frame, and mounting to
enable the reel 88 to slew with the crane 92, such as when
the crane 92 rotates for the reel 88 to rotate with the crane
92. Further, a reel level wind may be included on the drum
package 142 for facilitating (e.g., automatically) winding
and unwinding of the conveyance 90 on the reel 88. The
drum package 142 may have hydraulic controls for control-
ling the functions associated with the reel 88. Electrical over
hydraulic controls may be incorporated into the drum pack-
age 142 to enable the hydraulic controls to be remotely
controlled. The drum package 142 may be remotely con-
trolled from the command center 94, as discussed above,
and/or from the remote control 108 (e.g., remote handheld
control with control equipment to remotely communicate
and an interactive screen to display information and receive
inputs) for controlling one or more of the above identified
activities. The drum package 142 may include audio and/or
video equipment for remote monitoring and control. A
control console 146 (e.g., switch) may be included with the
drum package 142 to enable the drum package 142 to be
remotely controlled or controlled locally from the drum
package 142. Further, equipment is included within the drum
package 142 to enable acquisition of drum package opera-
tional parameters and all controls and activities that may be
managed by the drum package 142.

In one or more embodiments, the PCE 84 and/or the
wellhead 82 in accordance with the present disclosure may
include a wellhead connection unit (WCU), such as the
ExpressKinect™ provided by Halliburton Energy Services,
a wireline or conveyance adaptor, and/or a compact Hydrau-
lic power unit that may be automated with the PCE or WCU
automated. Further, pumping equipment and pumps in
accordance with the present disclosure may include not only
the pumps, but pump trucks, blenders, proppant delivery
systems, chemical delivery systems, and/or iron (e.g., the
machines and/or mechanisms for pumping and to facilitate
pumping).

Referring now collectively to FIGS. 6-9, multiple
embodiments are provided of a crane system 150 that
includes a reel 152 positioned upon a crane 154 in accor-
dance with one or more embodiments of the present disclo-
sure. The crane 154, which may be a vehicle or may be
positioned upon a vehicle, includes a boom 156 and a base
158 with the boom 156 movable with respect to the base
158. In particular, the boom 156 may be able to rotate with
respect to the base 158, may be able to translate (e.g., raise
and/or lower) with respect to the base 158, and/or may be
able to telescope with respect to the base 158. Depending on
the position of the reel 152 upon the crane 154 and the
connection between the reel 152 and the components (e.g.,
boom 156 and base 158) of the crane 154, the reel 152 may
also be able to rotate, translate, and/or telescope with respect
to the base 158.

With respect to FIG. 6, the reel 152 may be positioned
upon the boom 156 of the crane 154. For example, a
counterweight(s) is often positioned at the end of the boom
156 opposite a sheave head 160 of the boom 156. FIG. 6
illustrates the counterweight may be removed and the reel
152 may be used to replace and/or provide the counter-
weight. In such an embodiment, the reel 152 may be able to
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rotate with the boom 156 with respect to the base 158. The
reel 152 may also be able to translate (raise or lower) with
the boom 156 as the boom 156 raises and lowers. For
example, as the sheave head 160 of the boom 156 is raised
with respect to the base 158, the reel 152 may lower with
respect to the base 158, and vice-versa.

With respect to FIG. 7, the reel 152 may be positioned
upon the boom 156 of the crane 154 still with the reel 152
used to replace and/or provide the counterweight. One or
more motors 162 (e.g., hydraulic or electric motors) are
provided to translate the boom 156 with respect to the base
158. In this embodiment, the one or more motors 162 may
be moved and mounted behind the reel 152 with respect to
the boom 156 such that the reel 152 is mounted between the
one or more motors 162 and the boom 156. Further, the
winch connected to or provided in the boom 156 may be
replaced with the reel 152 such that the one or more motors
162 drive the reel 152 as opposed to the winch. In such an
embodiment, the reel 152 may be able to rotate with the
boom 156 with respect to the base 158. The reel 152 may
also be able to translate (raise or lower) with the boom 156
as the boom 156 raises and lowers. For example, as the
sheave head 160 of the boom 156 is raised with respect to
the base 158, the reel 152 may lower with respect to the base
158, and vice-versa. Further, the reel 152 may be oriented in
any suitable manner. For example, the reel 152 may be
oriented such that a wireline is run on top of the boom 156,
below the boom 156, or to either side of the boom 156.

With respect to FIG. 8, the reel 152 may be positioned
next to the base 158 as shown, or the reel 152 may be
positioned above the base 158 to float above the base 158.
In such an embodiment, the reel 152 may be coupled or
connected to the boom 156 and able to rotate with the boom
156 with respect to the base 158. A plate or platform 164
may extend between and be connected between the boom
156 and the reel 152 to rigidly connect the boom 156 and the
reel 152. As such, as the boom 156 rotates with respect to the
base 158, the reel 152 may also rotate with the boom 156
with respect to the base 158. The reel 152, however, may not
be able to translate with the boom 156 as the boom 156
raises or lowers with respect to the base 158. Further, a
counterweight 166 is also included on the boom 156 oppo-
site of the sheave head 160 as the reel 152 is no longer in a
position to provide the utility of the counterweight 166.
Moreover, an additional wheel assembly 168 (e.g., axle,
suspension, and wheels) may be included to provide addi-
tional stability.

With respect to FIG. 9, the reel 152 may be positioned on
the base 158, such as rigidly connected to the base 158
and/or directly connected to the base 158. In such an
embodiment, the boom 156 may be able to rotate and/or
translate with respect to the reel 152 and the base 158. The
reel 152, however, may not be able to rotate or translate with
the boom 156 as the boom 156 raises or lowers with respect
to the base 158. Further, the counterweight 166 is also
included on the boom 156 opposite of the sheave head 160
as the reel 152 is no longer in a position to provide the utility
of the counterweight 166.

Provided in FIGS. 10 and 11 are example methodologies
and flow charts for using a system in accordance with the
present disclosure. The flow chart in FIG. 10 is an example
methodology for a perforation operation according to the
system shown in FIG. 3, and the flow chart in FIG. 11 is an
example methodology for a perforation operation according
to the system shown in FIG. 4.

For example, in FIG. 10, a flow chart 200 includes
spotting a wireline unit (e.g., the reel, the conveyance, and
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the tool), the crane, and the command center at step 202.
Then, the command center is connected to the wireline truck
in step 204. As described above, the command center may be
connected either wirelessly, or by a physical connection,
such as the umbilical.

Next, in steps 206, 208, the components of the system are
rigged up. For example, in step 206, the command center is
rigged up to connect to the movable structure, the reel, the
crane, the pressure control equipment (PCE), the pump
down pumps, and the fracturing pumps. In step 208, the
wireline unit is rigged up via the command center or the
remote control described above.

After rigging up, the system may be prepared to com-
mence a specific operation, such as a perforating operation.
As such, the perforating gun strings may be picked up to
place the perforating gun strings in position to be run into the
well in step 210. The perforating gun strings may be picked
up by the crane, which may be operated by the command
center or the remote control.

In step 212, a stab on the PCE is utilized to open the
valves. This enables the perforating gun strings to enter the
well and run to the desired location downhole. As such, the
perforating gun strings are run downhole into the well in step
214. Further, the running of the perforating gun strings is
controlled by the command center. Then, the perforating gun
strings are reeled into the well, set against the wellbore, and
shot to perforate the wellbore in step 216. The command
center controls the reeling (e.g., by controlling the reel),
setting, and shooting of the perforating gun strings.

After the perforating gun strings are shot, and the well-
bore is perforated, the perforating gun strings are pulled out
of'the hole (POOH) in step 218. Further, controlling the pull
out of the perforating gun strings is performed by the hand
held remote control at least two hundred feet from the
command center or the control console.

At this point, the perforating operation has been com-
pleted, and operation of the well is handed over to a
production enhancement (PE) operator in step 220. Then,
the PE stimulates the well to enhance the productivity of the
well in step 222. Next, excess pressure is bled off from the
well to further enhance the productivity of the well in step
224.

Then, the operator of the well determines, at step 226,
whether the well is completed. If the well is not completed,
the flow chart 200 returns to step 210 to begin another
perforating operation. If the well is completed, the well is
ready to hand over to a customer in step 228.

In FIG. 11, a flow chart 250 includes spotting the crane
and the command center at step 252. Spotting the wireline
unit in step 252 is unnecessary as the wireline unit is
integrated with the crane. Then, the command center is
connected to the crane in step 254. As described above, the
command center may be connected either wirelessly, or by
a physical connection, such as the umbilical.

Next, in steps 256, 258, the components of the system are
rigged up. For example, in step 256, the command center is
rigged up to connect to the movable structure, the reel, the
crane, the pressure control equipment (PCE), the pump
down pumps, and the fracturing pumps. In step 258, the
wireline unit is rigged up via the command center or the
remote control described above.

After rigging up, the system may be prepared to com-
mence a specific operation, such as a perforating operation.
As such, the perforating gun strings may be picked up to
place the perforating gun strings in position to be run into the
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well in step 260. The perforating gun strings may be picked
up by the crane, which may be operated by the command
center or the remote control.

In step 262, a stab on the PCE is utilized to open the
valves. This enables the perforating gun strings to enter the
well and run to the desired location downhole. As such, the
perforating gun strings are run downhole into the well in step
264. Further, the running of the perforating gun strings is
controlled by the command center. Then, the perforating gun
strings are reeled into the well, set against the wellbore, and
shot to perforate the wellbore in step 266. The command
center controls the reeling (e.g., by controlling the reel),
setting, and shooting of the perforating gun strings.

After the perforating gun strings are shot, and the well-
bore is perforated, the perforating gun strings are pulled out
of'the hole (POOH) in step 268. Further, controlling the pull
out of the perforating gun strings is performed by the hand
held remote control at least two hundred feet from the
command center or the control console.

At this point, the perforating operation has been com-
pleted, and operation of the well is handed over to a
production enhancement (PE) operator in step 270. Then,
the PE stimulates the well to enhance the productivity of the
well in step 272. Next, excess pressure is bled off from the
well to further enhance the productivity of the well in step
274.

Then, the operator of the well determines, at step 276,
whether the well is completed. If the well is not completed,
the flow chart 250 returns to step 260 to begin another
perforating operation. If the well is completed, the well is
ready to hand over to a customer in step 278.

Further, provided in FIGS. 12 and 13 are additional
example methodologies and flow charts for using a system
in accordance with the present disclosure. These method-
ologies and flow charts may provide more details than those
discussed and provided above. FIG. 12 illustrates a tflow
chart 300 for a perforation operation according to the system
shown in FIG. 3. FIG. 13 illustrates a flow chart 350 for a
perforation operation according to the system shown in
FIGS. 4 and 5.

For example, FIG. 12 includes a wireline and perforating
operator (WP) rigs up the movable structure and reel to the
wellhead in step 302. Further, shooting panels may be
present in the movable structure for contingency. Then, the
WP remotely connects the movable structure and the com-
mand center in step 304 to operate the reel and shooting
panels from inside the command center. As described above
audio and video equipment may be included within the
command center and at the reel to monitor the reel from
inside the command center.

Then, the production enhancement operator (PE) and the
WP rig up the command center in step 306. This command
center includes WP shooting panels inside the command
center. Further, the command center may be utilized to
perform quality control and/or quality assurance. In some
embodiments, a portable quality control and/or quality
assurance lab may be brought onto the wellsite. Then, the PE
rigs the iron, the pumps, the blender, the manifold, etc. in
step 308.

After rigging, the WP prepares, arms, and connects the
perforating guns from inside the command center in step
310. Then, the WP, in step 312, runs the perforating guns
into the well, sets the plug to maintain the position of the
perforating guns, and shoots the guns to perforate the
wellbore, all from inside the command center. After the
perforating guns are shot, the WP pulls the perforating guns
out of the well in step 314. While pulling out the guns, the
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WP adheres to the explosive health, safety, and environment
protocols, which change based on the job design. For
example, the protocols may require radio silence, waiting at
two hundred feet, etc. Next, the WP lays down the perfo-
rating guns, disconnects the guns from the casing collar
locator (CCL), and connects a new set of armed perforating
guns in step 316.

Then, the PE and the WP coordinate via face-to-face
communication inside the command center on well swap
activities in step 318. The activities include bleed off well,
open well lubricator disconnect/re-connect, explosive exclu-
sion zones, pump maintenance, wireline (WL) re-head,
grease valves, pressure testing, well equalizing, etc. Further,
the communication in step 318 may occur between each
fracturing stage.

After coordinating, the PE primes up the pumps and
pressure test lines in step 320. Then, the PE pumps each
fracturing stage according to the specific job design in 322.
Meanwhile, the PE also maintains levels of sand and chemi-
cals on location in step 324. Between fracturing stages, the
PE may perform maintenance on pumps according to a
schedule or on an as-needed basis in step 326.

After the fracturing stages, the PE and WP mobilize/
demobilize all required equipment to/from the job site in
step 328. For example, one or more of the command center,
the reel, the movable structure, the crane, the pumps, etc.
may no longer be used at the particular job site. Accordingly,
the PE and/or WP may remove unneeded equipment from
the job site so that the equipment may be put to use at
another job site. Further, if additional equipment becomes
needed on the job site, the PE and/or WP may bring in the
additional equipment. For example, a mobile quality control
and/or quality assurance lab may be brought to the job site.

FIG. 13 illustrates the flow chart 350 for a perforation
operation according to the systems shown in FIGS. 4 and 5.
For example, the WP connects, in step 352, the command
center directly to the reel that is located on either the skid
unit or the crane. As described above audio and video
equipment may be included within the command center and
at the reel to monitor the reel from inside the command
center.

Then, the PE and WP rig up the command center in step
354. This command center includes WP shooting panels
inside the command center. Further, the command center
may be utilized to perform quality control and/or quality
assurance. In some embodiments, a portable quality control
and/or quality assurance lab may be brought onto the
wellsite. Then, the PE rigs the iron, the pumps, the blender,
the manifold, etc. in step 356.

After rigging, the WP prepares, arms, and connects the
perforating guns from inside the command center in step
358. Then, the WP, in step 360, runs the perforating guns
into the well, sets the plug to maintain the position of the
perforating guns, and shoots the guns to perforate the
wellbore, all from inside the command center. After the
perforating guns are shot, the WP pulls the perforating guns
out of the well in step 362. While pulling out the guns, the
WP adheres to the explosive health, safety, and environment
protocols, which change based on the job design. For
example, the protocols may require radio silence, waiting at
two hundred feet, etc. Next, the WP lays down the perfo-
rating guns, disconnects the guns from the casing collar
locator (CCL), and connects a new set of armed perforating
guns in step 364.

Then, the PE and the WP coordinate via face-to-face
communication inside the command center on well swap
activities in step 366. The activities include bleed off well,
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open well lubricator disconnect/re-connect, explosive exclu-
sion zones, pump maintenance, wireline (WL) re-head,
grease valves, pressure testing, well equalizing, etc. Further,
the communication in step 366 may occur between each
fracturing stage.

After coordinating, the PE primes up the pumps and
pressure test lines in step 368. Then, the PE pumps each
fracturing stage according to the specific job design in 370.
Meanwhile, the PE also maintains levels of sand and chemi-
cals on location in step 372. Between fracturing stages, the
PE may perform maintenance on pumps according to a
schedule or on an as-needed basis in step 374.

After the fracturing stages, the PE and WP mobilize/
demobilize all required equipment to/from the job site in
step 376. For example, one or more of the command center,
the reel, the movable structure, the crane, the pumps, etc.
may no longer be used at the particular job site. Accordingly,
the PE and/or WP may remove unneeded equipment from
the job site so that the equipment may be put to use at
another job site. Further, if additional equipment becomes
needed on the job site, the PE and/or WP may bring in the
additional equipment. For example, a mobile quality control
and/or quality assurance lab may be brought to the job site.

This present disclosure may be used to create an inte-
grated completions service delivery system that delivers
remotely operated well stimulation or completion from a
centralized location. This may involve integration of per-
sonnel, integration of equipment, and may involve integra-
tion/automation of perforating services, stimulations ser-
vices, completion services, mechanical services, surface
pressure management services, and/or pump down services.
This may enable one to have a smaller foot print at location,
greater surface efficiency, reduce cost structure and ulti-
mately drive for a faster more effective well completions
operation. Further advantages may include a reduced foot-
print, ability to operate in a smaller pad, ability to improve
transition time between wells, decreased time to well
completion, reduction in operational health, safety, and
environment risk, reconfiguration of layout of equipment at
location, enablement for better decision making, centraliza-
tion of data gathering, and/or reduction in cost structure.

Further examples may include:

Example 1 is a system to manage a tool on a conveyance
from a surface of a wellbore, comprising a remotely con-
trollable reel configured to receive the conveyance about the
reel and remotely controllable to distribute the conveyance
into or out of the wellbore; and a crane positionable to
support the conveyance between the reel and the wellbore.

In Example 2, the subject matter of Example 1 can further
include a remote controller connectable to the remotely
controllable reel so as to be configured to communicate with
and control the remotely controllable reel.

In Example 3, the subject matter of Examples 1-2 can
further include a command center connectable to the
remotely controllable reel so as to be configured to com-
municate with and control the remotely controllable reel.

In Example 4, the subject matter of Examples 1-3 can
further include wherein the remotely controllable reel is
positionable upon a movable structure.

In Example 5, the subject matter of Examples 1-4 can
further include wherein the movable structure comprises a
vehicle, trailer, or skid.

In Example 6, the subject matter of Example 1-5 can
further include wherein the remotely controllable reel is
positionable upon the crane, wherein the crane comprises a
base and a boom rotatable and translatable with respect to
the base.
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In Example 7, the subject matter of Examples 1-6 can
further include wherein the remotely controllable reel is
positioned upon the boom and is rotatable and translatable
with the boom with respect to the base.

In Example 8, the subject matter of Examples 1-7 can
further include wherein the conveyance comprises a wire-
line, cable, E-line, Z-line, jointed pipe, coiled tubing, casing,
or liner string.

In Example 9, the subject matter of Examples 1-8 can
further include wherein the remotely controllable reel is
controllable using wireless communication.

In Example 10, the subject matter of Examples 1-9 can
further include a fracturing pump configured to pump frac-
turing fluid into the wellbore; a pump down pump config-
ured to pump fluid into the wellbore to deploy the tool; and
wherein a command center connectable to either or both of
the fracturing pump and the pump down pump so as to be
configured to communicate with and control either or both.

In Example 11, the subject matter of Examples 1-10 can
further include wherein the command center connectable to
the crane so as to be configured to communicate with and
control the crane.

In Example 12, the subject matter of Examples 1-11 can
further include pressure control equipment connectable to
either or both of the fracturing pump and the pump down
pump so as to be configured to control pressure in the
wellbore; and wherein the command center is connectable to
the pressure control equipment so as to be configured to
communicate with and control the pressure control equip-
ment.

In Example 13, the subject matter of Examples 1-12 can
further include a control console operatively coupled to the
remotely controllable reel to change the remotely control-
lable reel between a remotely controllable mode for
remotely controlling the remotely controllable reel and a
manual mode for manually controlling the remotely con-
trollable reel.

Example 14 is a method of moving a tool on a conveyance
in a wellbore from the surface, comprising remotely con-
trolling a reel at the surface, the conveyance being wound on
the reel with the tool attached to the conveyance, to move the
conveyance into or out of the wellbore; and supporting the
conveyance with a crane between the reel and the wellbore.

In Example 15, the subject matter of Example 14 can
further include wherein the reel is remotely controlled from
a remote controller or a command center.

In Example 16, the subject matter of Examples 14-15 can
further include positioning the reel upon a movable struc-
ture; and positioning the reel upon the crane.

In Example 17, the subject matter of Examples 14-16 can
further include wherein the positioning the reel upon the
crane comprises positioning the reel upon a boom of the
crane such that the reel is rotatable and translatable with the
boom with respect to a base of the crane.

In Example 18, the subject matter of Examples 14-17 can
further include wherein the conveyance comprises a wire-
line, cable, E-line, Z-line, jointed pipe, coiled tubing, casing,
or liner string.

In Example 19, the subject matter of Examples 14-18 can
further include remotely controlling the reel using wireless
communication.

In Example 20, the subject matter of Examples 14-19 can
further include at least one or any combination of remotely
controlling a fracturing pump to pump fracturing fluid into
the wellbore from a command center; remotely controlling
a pump down pump to pump fluid into the wellbore to
deploy the tool from the command center; remotely con-
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trolling the crane to support the conveyance from the
command center; or remotely controlling pressure control
equipment for controlling pressure in the wellbore from the
command center.

The detailed description refers to the accompanying draw-
ings that show, by way of illustration and not limitation,
various embodiments in which the invention may be prac-
ticed. These embodiments are described in sufficient detail
to enable those skilled in the art to practice these and other
embodiments. Other embodiments may be utilized, and
structural, logical, and electrical changes may be made to
these embodiments. The various embodiments are not nec-
essarily mutually exclusive, as some embodiments can be
combined with one or more other embodiments to form new
embodiments. The detailed description is, therefore, not to
be taken in a limiting sense.

Although specific embodiments have been illustrated and
described herein, it will be appreciated by those of ordinary
skill in the art that any arrangement that is calculated to
achieve the same purpose may be substituted for the specific
embodiments shown. Various embodiments use permuta-
tions and/or combinations of embodiments described herein.
It is to be understood that the above description is intended
to be illustrative, and not restrictive, and that the phraseol-
ogy or terminology employed herein is for the purpose of
description. Combinations of the above embodiments and
other embodiments will be apparent to those of ordinary
skill in the art upon studying the above description.

What is claimed is:

1. A system to manage a tool on a conveyance from a
surface of a wellbore, comprising:

a remotely controllable reel configured to receive the
conveyance about and deploy the conveyance from the
reel and remotely controllable to rotate to move the
conveyance into or out of the wellbore; and

a crane positionable to support the conveyance between
the reel and the wellbore.

2. The system of claim 1, further comprising a remote
controller connectable to the remotely controllable reel so as
to be configured to communicate with and control the
remotely controllable reel.

3. The system of claim 1, further comprising a command
center connectable to the remotely controllable reel so as to
be configured to communicate with and control the remotely
controllable reel.

4. The system of claim 1, wherein the remotely control-
lable reel is positionable upon a movable structure.

5. The system of claim 4, wherein the movable structure
comprises a vehicle, trailer, or skid.

6. The system of claim 1, wherein the remotely control-
lable reel is positionable upon the crane, wherein the crane
comprises a base and a boom rotatable and translatable with
respect to the base.

7. The system of claim 6, wherein the remotely control-
lable reel is positioned upon the boom and is rotatable and
translatable with the boom with respect to the base.

8. The system of claim 1, wherein the conveyance com-
prises a wireline, cable, E-line, Z-line, jointed pipe, coiled
tubing, casing, or liner string.

9. The system of claim 1, wherein the remotely control-
lable reel is controllable using wireless communication.
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10. The system of claim 1, further comprising:

a fracturing pump configured to pump fracturing fluid into

the wellbore;

a pump down pump configured to pump fluid into the

wellbore to deploy the tool; and

wherein a command center connectable to either or both

of the fracturing pump and the pump down pump so as
to be configured to communicate with and control
either or both.
11. The system of claim 10, wherein the command center
connectable to the crane so as to be configured to commu-
nicate with and control the crane.
12. The system of claim 10, further comprising:
pressure control equipment connectable to either or both
of the fracturing pump and the pump down pump so as
to be configured to control pressure in the wellbore; and

wherein the command center is connectable to the pres-
sure control equipment so as to be configured to
communicate with and control the pressure control
equipment.
13. The system of claim 1, further comprising a control
console operatively coupled to the remotely controllable reel
to change the remotely controllable reel between a remotely
controllable mode for remotely controlling the remotely
controllable reel and a manual mode for manually control-
ling the remotely controllable reel.
14. A method of moving a tool on a conveyance in a
wellbore from the surface, comprising:
remotely controlling a reel at the surface, the conveyance
being wound on and deployed from the reel with the
tool attached to the conveyance, to rotate the reel and
move the conveyance into or out of the wellbore; and

supporting the conveyance with a crane between the reel
and the wellbore.

15. The method of claim 14, wherein the reel is remotely
controlled from a remote controller or a command center.

16. The method of claim 14, further comprising one of:

positioning the reel upon a movable structure; and

positioning the reel upon the crane.
17. The method of claim 16, wherein the positioning the
reel upon the crane comprises positioning the reel upon a
boom of the crane such that the reel is rotatable and
translatable with the boom with respect to a base of the
crane.
18. The method of claim 14, wherein the conveyance
comprises a wireline, cable, E-line, Z-line, jointed pipe,
coiled tubing, casing, or liner string.
19. The method of claim 14, further comprising remotely
controlling the reel using wireless communication.
20. The method of claim 14, further comprising at least
one or any combination of:
remotely controlling a fracturing pump to pump fracturing
fluid into the wellbore from a command center;

remotely controlling a pump down pump to pump fluid
into the wellbore to deploy the tool from the command
center;

remotely controlling the crane to support the conveyance

from the command center; or

remotely controlling pressure control equipment for con-

trolling pressure in the wellbore from the command
center.



