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(54) CONTROL SYSTEM FOR A WELL DRILLING PLATFORM WITH REMOTE ACCESS

(57)  Acontrol system (20) and method for a well drill-
ing platform having a plurality of well platform systems
(53) is provided. The control system includes at least one
remote communication unit (RCU) (132), and a controller
(22). The controlleris in communication with the well plat-
form systems, and has at least one processor (34), and
a memory device (36) that is coupled to the processor
and that stores the instructions. When executed by the
processor, the instructions cause the controller to com-
municate with the well platform systems to receive infor-
mation from one or more well platform systems and to
send system control commands to the one or more well
platform systems. The controller and the at least one
RCU are configured to electronically communicate with
one another information relating to at least one of the
well platform systems.
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Description
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] The present disclosure relates to control sys-
tems for subterranean wells that produce hydrocarbon
oil and gas products, and to integrated control systems
for the same.

2. Background Information

[0002] Subterranean wells (subsea or land based) are
typically created by drilling a hole into the earth with a
drilling rig that rotates a drill string that includes a hollow
drill pipe and a drill bit attached to an end of the drill pipe.
Atfter the hole is drilled, casing sections are inserted into
the hole to provide structural integrity to the newly drilled
wellbore, and in some instances to isolate potentially
dangerous high pressure zones from each other and from
the surface. This process may be repeated several times
(e.g., two to five times) at increasingly smaller bore di-
ameters to create a well at a desired depth.

[0003] To facilitate the drilling process, a drilling fluid
(often referred to as "mud") is typically pumped down the
inside of the drill pipe and exits at the drill bit. The drilling
fluid may be a fluid, or may be a mixture of fluids, solids
and chemicals that is tailored to provide the correct phys-
ical and chemical characteristics required to safely drill
the well; e.g., cool the drill bit, lift cuttings to the surface,
prevent destabilization of the rock in the wellbore walls,
overcome the pressure of fluids inside the rock so that
these fluids do not enter the wellbore, etc. The debris
(often referred to as "cuttings") generated by the drilling
process is swept up by the drilling fluid as it circulates
back to surface outside the drill pipe. The drilling fluid
and debris is subsequently processed to separate the
cuttings and return the circulating drilling fluid to the drill-
ing process. A pumping system (typically referred to as
a "mud pump") is typically used to circulate the drilling
fluid.

[0004] During the drilling process, the fluids located at
the bottom of the well are typically said to be at a "bot-
tomhole" pressure (Pgy), which pressure is a function of
the hydrostatic pressure within the well and may also be
a function of annular friction pressure during a dynamic
condition. For a variety of reasons, itis desirable to main-
tain a substantially constant Py that is higher than the
fluid pressure in the local formation (i.e., the formation
pressure). During the drilling process, however, the drill-
ing may encounter a well region that contain fluids (e.g.,
oil and gas) at a relatively elevated high pressure (i.e., a
formation pressure that is higher than the Pg). The el-
evated formation pressure is typically referred to as a
"kick", and if the kick is great enough and unchecked
could lead to a "blowout". There are several techniques
and methodologies currently available for addressing
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"kicks". For example, virtually all modern wells include
one or more blowout preventers.

[0005] Some wells utilize a"managed pressure drilling"
(MPD) system during the normal course of drilling that is
configured to maintain a substantially constant Pgy, dur-
ing drilling; i.e., MPD systems can be utilized to control
the annular pressure profile throughout the wellbore.
MPD systems typically include one or more manifolds,
one or more gate valves, and a plurality of choke valves.
A"choke valve" is a flow restriction device that may have
a fixed flow restriction (e.g., a fixed orifice) or a variable
flow restriction (e.g., a variable orifice). Choke valves
having a variable flow restriction may be configured with
a manually adjustable orifice, or a power adjustable ori-
fice (e.g., a solenoid valve, etc.). The one or more man-
ifolds may be configured to direct fluids into the well or
to direct fluids exiting the well to different systems at the
drilling rig (e.g., a mud shaker system, one or more flairs,
amud/gas separator, etc. The gate valves may be utilized
to allow or prevent fluid flow. The choke valves may be
utilized to create a variable flow impediment that selec-
tively affects the pressure of fluids entering the well (e.g.,
mud) and fluids exiting the well.

[0006] Some wells may include a "well control" system
in place of or in combination with a MPD system. Well
control systems are often utilized as a redundant back
up for a MPD system, configured to operate in the event
of an issue with the MPD system or an issue that cannot
be addressed by the MPD system; e.g., a stuck tool, etc.
Like the MPD system, the well control system may in-
clude one or more manifolds, one or more gate valves,
and one or more choke valves (fixed orifice or adjustable
orifice, or some combination of fixed orifice choke valves
and adjustable orifice choke valves). Typically, the well
control system is not configured as an automated system
but rather is controlled by an operator.

[0007] Some wells include a diverter manifold (some-
times referred to as a "buffer" manifold) that may be con-
figured to receive well fluids and permit the operator to
selectively divert the well fluid to a variety of different
systems (e.g., a "mud shaker" or a "cutting separator
system" configured to separate mud from well cuttings,
aflair where volatiles can be burned off, the MPD system,
a trip tank system, a mud/gas separator - "MGS", etc.)
depending on the application at hand.

[0008] Some wellsinclude a"RigManifold’ (sometimes
referred to as a "Rig Choke" manifold, or a "Choke and
Kill" manifold) having a plurality of choke valves and gate
valves that can be operated to reduce the fluid pressure
at the well head in a controlled manner. In some instanc-
es, the choke and kill manifold can be used to direct well
fluid exiting the well, or components of the well fluid to
different well systems, etc.

[0009] The various different prior art fluid control de-
vices and systems, including those that are described
above, have historically been configured to operate in-
dependent of one another and are therefore independ-
ently controlled. In many of these devices/systems, it is
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necessary for an operator to actuate (e.g., open/close)
specific devices in a predetermined sequence to achieve
the desired fluid control. The sequential operation is not
only time consuming and inefficient, but also increases
the opportunity for operator error; e.g., devices actuated
outofsequence ornotatall, ctc. In some instances, when
one or more operational parameter changes (e.g., choke
valve settings, etc.) are made to a first system, it may be
necessary to make the same change, a similar change,
or a related change to another system. The lack of com-
munication between the systems, or inability to commu-
nicate, may make it necessary for the operator to access
and adjust multiple systems, which can add to the inef-
ficient operation and potential for operator error. The lack
of communication between prior art systems, or inability
to communicate, can also impede operation of the well.
Forexample, afirst system may produce an alert (or other
information) regarding an operational parameter to an
operator. If the "alerting" system does not or cannot pro-
vide that information to other systems, then necessary
actionin the other systems may be reliant on the operator.
The prior art multiple systems also require that an oper-
ator be knowledgeable in a plurality of different systems.
[0010] Hence, there is a need for an integrated ap-
proach to well operation, one that facilitates the overall
operation of the well, one that decreases the potential
for operator error, and one that improves the safe oper-
ation of the well.

SUMMARY

[0011] According to an aspect of the present disclo-
sure, a control system for a well drilling platform is pro-
vided, the well drilling platform having a plurality well plat-
form systems. The control system includes at least one
remote communication unit (RCU) located remote from
the well drilling platform, and a controller located at the
well drilling platform. The controller is in communication
with the well platform systems. The controller has at least
one processor that executes instructions, and a memory
device that is coupled to the at least one processor and
that stores the instructions that, when executed by the
at least one processor, cause the controller to selectively
communicate with one or more of the well platform sys-
tems to receive information from the respective one or
more well platform systems and to selectively send sys-
tem control commands to the respective one or more well
platform systems. The controller and the at least one
RCU are configured to selectively electronically commu-
nicate with one another information relating to at least
one of the well platform systems.

[0012] Inanyofthe aspects orembodiments described
above and herein, the controller and the atleast one RCU
may be configured to selectively communicate with one
another by a wired connection.

[0013] Inanyofthe aspects orembodiments described
above and herein, the controller and the atleast one RCU
may be configured to selectively communicate with one
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another by a wireless connection.

[0014] Inany ofthe aspects orembodiments described
above and herein, the controller may be configured to
selectively communicate with the at least one RCU by
email or text message.

[0015] Inany ofthe aspects orembodiments described
above and herein, the at least one RCU may be config-
ured to selectively communicate an RCU control com-
mand to the controller, and upon receipt of the RCU con-
trol command, the instructions may cause the controller
to communicate with the one or more well platform sys-
tems based on the received RCU control command.
[0016] Inany ofthe aspects orembodiments described
above and herein, whereinin response to an RCU control
command to perform a well drilling platform function, said
function requiring a coordinated state between a first of
the plurality of well platform systems and at least a sec-
ond of the plurality of well platform systems, the instruc-
tions may cause the controller to configure the at least
first of the well platform systems and the at least second
of the plurality of well platform systems into the coordi-
nated state.

[0017] Inany ofthe aspects orembodiments described
above and herein, the plurality of well platform systems
may include a diverter manifold and at least one of a
managed pressure drilling system, a well control system,
a pressure relief valve system, a rig manifold, a mud gas
separator, a mud pump system, a trip tank system, or a
cuttings separator system.

[0018] Inany ofthe aspects orembodiments described
above and herein, in response to an RCU control com-
mand, the stored instructions, when executed by the at
least one processor, may cause the controller to config-
ure the diverter manifold and the managed pressure drill-
ing system to the coordinated state.

[0019] Inany ofthe aspects orembodiments described
above and herein, the diverter manifold may include a
plurality of valves and the managed pressure drilling sys-
tem may include a plurality of valves, and wherein the
coordinated state includes a sequential operation of at
least one of the plurality of valves of the diverter manifold
and at least one of the plurality of valves of the managed
pressure drilling system.

[0020] Inany ofthe aspects orembodiments described
above and herein, the RCU may be a device having a
device processor and device instructions stored within a
device memory.

[0021] Inany ofthe aspects orembodiments described
above and herein, the RCU may be a computer, a tablet,
or a smart phone.

[0022] Inany ofthe aspects orembodiments described
above and herein, the controller and the atleastone RCU
may be configured to selectively electronically commu-
nicate with one another using a virtual private network.
[0023] According to another aspect of the present dis-
closure, a method of controlling a well drilling platform is
provided, the well drilling platform having a plurality well
platform systems. The method includes: providing at
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least one remote communication unit (RCU) located re-
mote from the well drilling platform, and a controller lo-
cated at the well drilling platform, the controller in com-
munication with the well platform systems, the controller
having at least one processor that executes instructions,
and a memory device that is coupled to the at least one
processor and that stores the instructions; and using the
controller to: selectively electronically communicate with
one or more of the well platform systems to receive in-
formation from the respective one or more well platform
systems and to selectively send system control com-
mands to the respective one or more well platform sys-
tems; and selectively electronically communicate be-
tween the controller and the at least one RCU information
relating to at least one of the well platform systems.
[0024] Inanyofthe aspects orembodiments described
above and herein, the method may include using the at
least one RCU to communicate an RCU control com-
mand to the controller; and upon receipt of the RCU con-
trol command, using the controller to communicate with
the one or more well platform systems based on the re-
ceived RCU control command.

[0025] Inanyofthe aspects orembodiments described
above and herein, the RCU control command may in-
clude a command to perform a well drilling platform func-
tion that requires a coordinated state between a first of
the plurality of well platform systems and at least a sec-
ond of the plurality of well platform systems, and the
method may include configuring the at least first of the
well platform systems and the at least second of the plu-
rality of well platform systems into the coordinated state.
[0026] Inanyofthe aspects orembodiments described
above and herein, wherein the controller selectively com-
municates with the at least one RCU by email or text
message.

[0027] The features of the present disclosure will be-
come apparent in light of the detailed description of the
invention provided below, and as illustrated in the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]

FIG. 1 is an exemplary diagram of an embodiment
of the present integrated control system.

FIG. 2 is a diagrammatic illustration of a master con-
trol station embodiment.

FIG. 3 is a diagrammatic illustration of a "Buffer Man-
ifold" HMI display screen embodiment.

FIG. 4Ais adiagrammaticillustration of a Buffer Man-
ifold screen layout embodiment.

FIG. 4B is a diagrammatic illustration of the Buffer
Manifold screen layout embodiment shown in FIG.
4A, with an implemented functionality.

FIG. 5 is a diagrammatic illustration of an HMI MPD
Main Screen display layout embodiment.

FIG. 6 is a diagrammatic illustration of a PRV display
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layout embodiment.
DETAILED DESCRIPTION

[0029] Itis noted that various connections are set forth
between elements in the following description and in the
drawings (the contents of which are included in this dis-
closure by way of reference). It is noted that these con-
nections are general and, unless specified otherwise,
may be direct or indirect and that this specification is not
intended to be limiting in this respect. A coupling between
two or more entities may refer to a direct connection or
an indirect connection. An indirect connection may incor-
porate one or more intervening entities.

[0030] Aspects of an integrated control system 20 for
use with a well drilling platform, and methods for control-
ling aspects of the well drilling platform are provided. The
term "well drilling platform" refers to a system for drilling
a hole that extends into the earth typically for the purpose
of, but not limited to, bringing hydrocarbon fluids (e.g.,
oil and/or gas) to the surface. The aforesaid well drilling
platforms may be located onshore or offshore. Well drill-
ing platforms located offshore may have a subsea well-
head or may have a dry wellhead. As will be discussed
below, a well drilling platform may include a variety of
different well platform systems and devices (collectively
referred to hereinafter as "well platform systems 53" or
generically to anindividual one as a "well platform system
53") that participate in the well drilling process, including
but not limited to a managed pressure drilling (MPD) sys-
tem, a well control system, a diverter manifold (some-
times referred to as a buffer manifold), a pressure relief
valve (PRV) system, and a rig manifold (sometimes re-
ferred to as a choke and kill manifold).

[0031] The integrated control system 20 (referred to
hereinafter as the "ICS") includes at least one ICS con-
troller 22 and a master control station 24. The master
control station 24 includes an input device 26 and a dis-
play device 28. The operator input device 26 (e.g., an
HMI, a keyboard, a key pad, a touch screen, switches,
joysticks, etc.) is configured to allow an operator to input
instructions, data, etc. to the ICS controller 22. The dis-
play device 28 (e.g., an HMI, a CRT monitor, a flat-panel
display, anLCD, etc.) is configured to receive information
from the ICS controller 22 and display the same or dif-
ferentinformation to the operator. In addition to the visual
capabilities of the display device 28, the ICS may also
include audible capabilities for providing information to
the operator. In a preferred embodiment, the operator
input device 26 and display device 28 may be combined
in the form of a human machine interface (HMI) 30. The
master control HMI 30 cooperates with the ICS controller
22 to provide a graphics based visualization (e.g., that
may include a graphical user interface - "GUI") that allows
an operator to interact (e.g., input instructions and read
displayed information) with the ICS 20. The master con-
trol HMI 30 may be configured to operate as a touch
screen, and may include a GUl input capability (e.g., sym-
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bols that can be "clicked" on via a mouse, or a touch
screen) or may be used in combination with a conven-
tional input device 26 (e.g., a keyboard or keypad), or
some combination thereof. In addition to the master con-
trol station 24, the ICS 20 may include a plurality of sec-
ondary control stations 32 (e.g., in the form of an HMI as
described above) located at differentlocations on the well
drilling platform (e.g., see FIG. 1). The secondary control
stations 32 can be configured in a variety of different
ways. For example, one or more of the secondary control
stations 32 may be configured to display information re-
ceived from the ICS controller 22, and not permit infor-
mation or control input to the ICS controller 22. Alterna-
tively, a secondary control station 32 may be configured
to enable an operator to control (and monitor) the ICS 20
from a location remote from the master control station
24. Hence, the specific functionality of a secondary con-
trol station 32 may be the same as the master control
station 24, or it might be configured to provide less infor-
mation and/or control capabilities than the master control
station 24. The ICS 20 may be set up with security profiles
that grant privileges to specific operators and/or second-
ary control stations 32; e.g., some operators may have
full privileges, while others have less privileges. In addi-
tion, the ICS controller 22 may be configured such that
the master control station 24 and the secondary control
stations 32 are in a master/subordinate arrangement to
avoid contradictory operator input, etc., or more generi-
cally, one control station 24, 32 may be identified as the
master, and the other control stations 24, 32 as subordi-
nates; e.g., when one of the control stations 24, 32 is
designated as a master, the other control stations 24, 32
may only have viewing capabilities and no ability to edit
or modify operational parameters. The ICS controller 22
may be configured so that when data or commands are
input at the control stations 24, 32 then acting as the
master, the stored instructions cause the ICS controller
22 to automatically update the data or well platform sys-
tem 53status shown at the other control stations 24, 32.
[0032] The ICS controller 22 (i.e., any of the control-
lers) may include any type of computer, computing de-
vice, computational circuit, or any type of processing cir-
cuit capable of executing a series of instructions that are
stored in a memory device 36. The ICS controller 22 may
include one or more processors and/or multicore CPUs
(collectively referred to hereinafter as a processor 34 to
facilitate the description). The processor 34 may be a
microprocessor, a digital signal processor, a co-proces-
sor, a micro-controller, a microcomputer, a central
processing unit, a field programmable gate array, a pro-
grammable logic device, a state machine, logic circuitry,
analog circuitry, digital circuitry, etc., and any combina-
tion thereof. The instructions stored in the memory device
36 may represent logic instructions (e.g., commands),
one or more algorithms, etc., for operating some or all of
the ICS 20, and therefore to control various different sys-
tems and devices included as part of the well drilling plat-
form. The stored instructions are not limited to any par-
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ticular form (e.g., program files, system data, buffers,
drivers, utilities, system programs, etc.) provided they
can be executed by the controller 22; e.g., by the proc-
essor 34 includedinthe controller 22. The memory device
36 may be a non-transitory computer readable storage
medium configured to store instructions that when exe-
cuted by the processor, cause the processor to perform
or cause the performance of certain functions or com-
mands. The memory device 36 may be a single memory
device or a plurality of memory devices. The memory
device 36 may include a storage area network, network
attached storage, as well as a disk drive, a read-only
memory, random access memory, volatile memory, non-
volatile memory, static memory, dynamic memory, flash
memory, cache memory, and/or any device that stores
digital information.

[0033] Asindicated herein,theICS controller 22 is con-
figured to communicate with various systems and devic-
es on the well drilling platform, and therefore includes
whatever stored instructions are required to perform such
communication. The aforesaid communications include
data transfer to and from systems and/or devices on the
well drilling platform. Non-limiting examples of protocols
that can be used to for purposes of data transfer include
Profibus, Digital, Analog, ASCII, profinet, Ethernet etc.
[0034] As indicated above, a well drilling platform may
include a variety of different well platform systems 53 that
participate in the well drilling process; e.g., an MPD sys-
tem 38, a well control system 40, a diverter manifold 42,
a PRV system 44, a rig manifold 46, etc. The specific
configuration of each of these well platform systems 53,
and how they are utilized, is often customized for the
particular well drilling platform; e.g., to satisfy the require-
ments of the particular well being drilled. Non-limiting ex-
amples of these well platform systems 53, their function-
ality, and how they interact with one another are de-
scribed below to illustrate the utility of the present ICS 20.
[0035] ThelCS controller 22includes logic (e.g., stored
instructions, algorithms, etc.) thatis applicable to the spe-
cific configuration of the well platform systems 53 of the
particular well drilling platform with which the ICS 20 is
utilized, and defines how the aforesaid well platform sys-
tems 53 interact (i.e., coordinate) with one another given
a particular task to be completed or operational scenario
that may occur. Hence, the ICS controller 22 logic (e.g.,
stored instructions, algorithms, etc.) is operable to cause
the well platform systems 53 of the well drilling platform
to assume coordinated respective configurations (i.e.,
coordinated states) that permit a function to be accom-
plished on the well drilling platform using the aforesaid
well platform systems 53 using the ICS 20.

[0036] Forexample,asindicated above some well drill-
ing platforms may include an MPD system 38 configured
to monitor and control the annular pressure profile
throughout the wellbore during the normal course of drill-
ing; e.g., to maintain a substantially constant Pgy during
drilling. The MPD system 38 typically includes at least
two MPD choke valves, one or more gate valves, one or
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more manifolds and may include a controller (i.e., an
"MPD controller"). In the present ICS 20, choke valves
may be controlled directly or indirectly by the ICS con-
troller. For example, the ICS 20 will permit the operator
to operate the MPD manifold; e.g., to reroute a fluid flow
initially passing through a first choke valve and away from
a second choke valve, subsequently through the second
choke valve and away from the first choke valve - i.e.,
coordinate the states of the first and second choke
valves. A person of skill in the art will recognize that the
MPD manifold may be disposed in a variety of different
configurations to accomplish the aforesaid rerouting.
[0037] The MPD system 38 can be operated to control
the circulation of drilling fluids during normal drilling op-
erations. The particular circulation path of the drilling flu-
ids may be modified via the MPD manifold and valving
(and possibly the diverter manifold 42 as well) to satisfy
different operational scenarios/requirements; e.g., cre-
ate a fluid flow path for drilling fluid to the MPD choke, or
create a fluid flow path for return drilling fluid (that may
include gas influxed during drilling, and/or cuttings pro-
duced during drilling) to a mud-gas separator (MGS) 47,
or create a fluid flow path to a device 48 (e.g., a "mud
shaker" or "cuttings separator system") configured to re-
move cuttings from the drilling fluid, or create a fluid flow
path to a trip tank system 50 where fluid exiting the well
can be stored and evaluated, etc. The MPD controller
may be configured to execute stored instructions, to com-
municate with the ICS controller 22 (and vice versa), to
receive and execute instructions from the ICS controller
22, and to send data (e.g., valve status, fluid pressure
data, etc.) to the ICS controller 22. The ICS controller 22
can therefore alone or in combination with the MPD con-
troller execute stored instructions that cause it to create
a desired fluid flow path (e.g., actuate automated gate
valves associated with the MPD system 38, automated
valves associated with the diverter manifold 42, etc.).
Hence, the ICS 20 is configured to permit the operator
to selectively monitor and control the MPD system 38
from, for example, an ICS control station 24, 32 as will
be explained below. The present ICS 20 is not limited to
use with any particular MPD system 38.

[0038] As indicated above, well drilling platforms typi-
cally include a well control system 40. Such well control
systems 40 may be configured to provide similar or the
same functionality as the MPD system 38, but may be
implemented as a redundant back up to the MPD system
38. In the event of a malfunction within the MPD system
38 orif it is desirable to bypass the MPD system 38, the
well control system 40 can be operated to control the
annular pressure profile throughout the wellbore. The
well control system 40 may include at least two well con-
trol choke valves, one or more gate valves, one or more
manifolds, and a well control system controller. In a man-
ner similar to that described above vis-a-vis the MPD
system 38, the well control system 40 may be configured
to control the circulation of drilling fluids during drilling
operations. The particular circulation path of the drilling
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fluids may be created via the well control manifold and
valving (and possibly the diverter manifold 42 as well) to
satisfy different operational scenarios/requirements
(e.g., see scenarios described above with respect to the
MPD system 38). In those instances wherein the well
control system 40 includes a controller, the well control
system controller may be configured to execute stored
instructions, to communicate with the ICS controller 22
(and vice versa), to receive and execute instructions from
the ICS controller 22, to send data (e.g., valve status,
fluid pressure data, etc.) tothe ICS controller 22, etc. The
ICS controller 22 can therefore alone or in combination
with the well control system controller execute stored in-
structions that cause it to create a desired fluid flow path
(e.g., actuate automated gate valves associated with the
well control system, automated valves associated with
the diverter manifold, etc.). Hence, the ICS 20 may be
configured to allow the operator to monitor and control
the well control system 40, for example from an ICS con-
trol station 24, 32 as will be explained below. The present
ICS 20is not limited to use with any particular well control
system 40.

[0039] As indicated above, most well drilling platforms
include a diverter manifold 42 that may be configured to
receive well fluids and permit the operator to selectively
divert well fluid to a variety of different systems (e.g., a
mud shaker 48 configured to separate mud from well
cuttings, a flair where volatiles can be burned off, the
MPD system 38, a trip tank system 50, a mud/gas sep-
arator 48, etc.) depending on the application at hand.
The ICS controller 22 can, by executing stored instruc-
tions, create the desired fluid flow path on the well drilling
platform (e.g., through the diverter manifold 42) by actu-
ating automated valves (e.g., automated gate valves,
etc.). The present ICS 20 is not limited to use with any
particular diverter manifold 42.

[0040] As indicated above, most well drilling platforms
includes a rig manifold 46 having a plurality of choke
valves and gate valves that can be operated to reduce
the fluid pressure at the well head in a controlled manner.
Here again, the ICS controller 22 can, by executing stored
instructions, cause the rig manifold 46 (e.g., via operation
of the automated choke valves and gate valves, etc.) to,
for example, reduce the fluid pressure at the well head
in a controlled manner. The present ICS 20 is not limited
to use with any particular rig manifold 46.

[0041] As indicated above, most well drilling platforms
includes a mud pump system 52 for pumping the drilling
fluid (i.e., the "mud"), which drilling fluid may include a
mixture of fluids, solids and chemicals that is tailored to
provide the correct physical and chemical characteristics
required to safely drill the well. Here again, the ICS con-
troller 22 can, by executing stored instructions, cause the
mud pump system 52 (e.g., via operation of automated
choke valves and pumps, etc.) to provide the drilling fluid
at a predetermined pressure and flow rate. The present
ICS 20 is not limited to use with any particular type of
mud pump system 52.
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[0042] As indicated above, most well drilling platforms
includes a PRV system 44 that can be configured and
operated to protect the mud pump system 52 and/or to
maintain pressure within a well. A variety of different PRV
systems 44 are available, each typically including a PRV,
a hydraulic power unit (HPU) having one or more pumps
(which may be powered by a pneumatic source available
on the well drilling platform), a hydraulic fluid reservoir,
one or more accumulators, one or more solenoid oper-
ated directional valves, gate valves, pressure sensors,
etc. PRV systems 44 often include one or more PRV
controllers dedicated to the PRV system 44. Here again,
the ICS controller 22 alone or in combination with a PRV
controller can provide the instructions necessary to pro-
duce the desired operation of the PRV system 44 and to
receive information (e.g., valve status information, pres-
sure data, etc.) from the PRV system 44. The present
ICS 20 is not limited to use with any particular PRV sys-
tem 44.

[0043] The ICS may also be in communication (e.g.,
receive/send information) with other systems or devices
present on a well drilling platform that are not controlled
by the ICS 20; i.e., independent systems 54, such as rig
equipment, third party systems, etc. These independent
systems 54 may provide information inputs to the ICS 20
(e.g., pressure values, temperature values, equipment
status, etc.).

[0044] During operation of the well drilling platform, the
ICS 20 permits the operator to centrally monitor and/or
control the various different well platform systems 53
(e.g., like those described above, but not limited thereto)
through the master control station 24; e.g., to cause the
well platform systems 53 of the well drilling platform to
assume coordinated respective configurations (i.e., co-
ordinated states) that permit a function to be accom-
plished on the well drilling platform using the aforesaid
well platform systems 53 using the ICS 20. As indicated
above, the master control station 24 is configured to allow
the operator to input instructions and information to the
ICS controller 22 via an input device 26, and receive in-
formation from the ICS controller 22 via a display. To
simplify the description below, the master control station
24 may be described in terms of an HMI configuration,
but the master control station 24 is not limited thereto.
[0045] FIG. 1 diagrammatically illustrates an embodi-
ment of the ICS controller 22 in direct or indirect commu-
nication with the various well platform systems 53 of the
well drilling platform (e.g., including those well platform
systems 53 described above), as well as independent
systems 54 that are not controlled by the ICS 20. The
communication (which may include data, commands,
etc.) may be from the ICS controller 22 to the various
well platform systems 53, from the various well platform
systems 53 to the ICS controller 22, or both. The ICS
controller 22 therefore receives information from the var-
ious well platform systems 53 regarding the status of par-
ticular devices, sensor data, and/or operational data
(e.g., valve position or status, fluid flow rates, fluid volume
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in and out of the well, pressure data, temperature data,
pump strokes for mud pumps, pit gain, ROP, differential
pressure data for a mud-gas separator 47 (MGS), etc.),
which data may upon receipt be stored within a memory
device portion of the ICS controller 22.

[0046] To control one or more of the various well plat-
form systems 53 of the well drilling platform, an operator
may input information and/or commands into the ICS via
the master control station 24, which input may be re-
ceived by the ICS controller 22. Upon receipt of the op-
erator input, the instructions stored within the memory
device 36 of the ICS controller 22 may be executed and
the processor 34 will cause a well platform system 53
within the well drilling platform to operate. For example
upon receipt of the operator input, the instructions stored
within the ICS controller 22 may operate devices (e.g.,
valves) within the MPD system 38 (and possibly the di-
verter manifold 42) to reroute fluid flow from a first fluid
path through a first MPD choke valve to a second fluid
path away from the first MPD choke valve and through
a second MPD choke valve. As another example, upon
receipt of the operatorinput, the instructions stored within
the ICS controller 22 may open a fluid path (e.g., by au-
tomated valves) that allows drilling fluid exiting the well
to pass through to a trip tank system 50 where the afore-
said drilling fluid may be evaluated. The trip tank system
50 may include sensors that indicate when the trip tank
contains a sufficient amount of drilling fluid, which sensor
inputcanbe sentto the ICS controller 22. The instructions
stored within the ICS controller 22 may cause the devices
that created the fluid path to the trip tank system 50 to
close and thereby prevent further fluid flow into the trip
tank.

[0047] In addition to the ability of the ICS 20 to control
one or more of the well platform systems 53 of the well
drilling platform via operator input, the ICS controller 22
may be configured to automatically control one or more
of the well platform systems 53 of the well drilling plat-
form. For example, if sensors within the MPD system 38
indicate that a MPD choke valve is malfunctioning, the
instructions stored within the ICS controller 22 (alone or
in combination with the MPD controller) may, in response
to the sensor input, operate devices (e.g., valves) within
the MPD system 38 (and possibly the diverter manifold
42) to reroute fluid flow from a first fluid path through the
malfunctioning MPD choke valve to a second fluid path
away from the malfunctioning MPD choke valve and
through a second back up MPD choke valve.

[0048] In both of these operational modes (i.e., a well
platform system change in response to operator input,
or an automated response), the ICS 20 has the stored
input from the other various well platform systems 53
(e.g., pressure sensor input, valve status, valve position
feedback, mud pump strokes, fluid volume into and out
of the well, pit gain, etc.) regarding the then current status
of the aforesaid other well platform systems 53 and there-
fore the knowledge regarding which if any of the other
well platform systems 53 must be actuated or otherwise
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operationally altered to accomplish the desired opera-
tional change of the respective system. The instructions
stored within the ICS controller 22 cause the ICS con-
troller 22 to communicate the appropriate signals/com-
munications to the appropriate well platform systems 53
to actuate or otherwise operationally alter to accomplish
the desired operational change. In the prior art systems
of which we are aware, the devices within the various
systems on the well drilling platform (e.g., valves, etc.)
must be operated at a system level (i.e., the operator
must access and operate each well platform system 53
independently) in order to accomplish the desired func-
tion; e.g., redirect fluid to a MGS 47, to a trip tank system
50, etc. With the ICS 20, the operator can in a single
location (e.g., at the ICS master control station 24)
change the status of devices (e.g., valves) in a plurality
of different well platform systems 53 to accomplish the
aforesaid desired function. The ICS 20 therefore: 1)
avoids the need to have an operator interact with each
well platform system 53 independently, and potentially
have to actuate or operationally actuate each necessary
device; 2) provides coordination between the independ-
ent well platform systems 53 not possible under the prior
art systems; and 3) provides a safety measure to ensure
the proper steps are taken vis-a-vis the stored instruc-
tions.

[0049] The ICS controller 22 may also assist with a
change of process identification as well. For example,
when the well drilling platform is in a first operational
mode, the need to change or modify the operational mode
may arise based on received/monitored operational pa-
rameters. In such a scenario, the ICS controller 22 may
be configured to produce an alert at the master control
station 24 (visual and/or audible). Upon receiving the
alert, the operator may use the alert information to take
action; e.g., actuate/transition well platform systems 53
on the well drilling platform. For example, when the MPD
system 38 is operating to control the well drilling platform,
the MPD choke is typically utilized to control well pres-
sures. In this scenario, the ICS controller 22 includes
logic that may cause the system to monitor certain oper-
ational parameters. If the ICS controller 22 detects that
a kick is being experienced within the well, the ICS con-
troller 22 may alert the operator to take action. Alterna-
tively or in combination, stored instructions may cause
the ICS controller 22 to automatically actuate other well
platform systems to safely handle the kick.

[0050] A change in well drilling scenario may make it
useful to change one or more set point pressures within
the PRV system 44 used for surface drilling equipment
(mud pump, riser etc.). Instead of using an independent
PRV system 44 (as is typically required with prior art sys-
tems), the ICS controller 22 may include stored instruc-
tions that allow the ICS controller 22 (alone or in combi-
nation with a PRV system controller) to adjust PRV set
pressures. In this scenario, changes to PRV system 44
set pressures can be made at the master control station
24 of the ICS 20. Similarly, a change in well drilling sce-
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nario may make it useful to change one or more set point
pressures for the MPD chokes within the MPD system.
Instead of using an independent MPD system 38, the
ICS controller 22 may include stored instructions that al-
low the ICS controller 22 (alone or in combination with a
MPD system controller) to adjust MPD set pressures. In
this scenario, changes to MPD choke set pressures can
be made at the master control station 24 of the ICS 20.
As yet further examples, the ICS controller 22 may in-
clude stored instructions that allow the ICS controller 22
to adjust the well control choke(s) and rig choke manifold
at a single location.

[0051] As another example of the capability of the ICS
20, the stored instructions within the ICS controller 22
can cause the ICS 20 to actuate well platform systems
53 (or portions thereof) in a predetermined sequential
manner, and thereby avoid the need to actuate (e.g.,
open or close) a series of valves one by one, which valves
may be present in different systems. Hence, this is an-
other example wherein with the ICS 20, the operator can
in a single location (e.g., at the ICS master control station
24) change the status of devices (e.g., valves) in a plu-
rality of different well platform systems 53 to accomplish
the aforesaid desired function. The stored instructions in
the ICS controller 22 may also include the capability to
stop a particular function or to provide an error/failure
indication if, for example, a particular valve in the se-
quence is malfunctioning (e.g., a valve required to be in
an open state for a particular function is unable to be
opened, or is not open for any reason). The ability of the
ICS 20 to centrally control a number of independent well
platform systems 53 on the well drilling platform also pro-
vides the operator with the ability to monitor and utilize
coordinated well platform system 53 operation; e.g., ap-
ply interlocks, where when a certain valve is open, an-
other valve should be in closed position and vice versa.
Hence, the ICS 20 can provide additional safety capabil-
ity. As an example of sequential operation possible with
the present ICS 20, under certain circumstances it may
be desirable to divert some amount (or all) fluid flow from
the well to a MGS 47. In that instance, the operator may
select a MGS mode on the master control HMI 30. Upon
receiving the operator input to initiate the MGS mode,
the stored instructions may cause the ICS controller 22
to automatically sequence particular valves to open and
close to redirect the fluid flow within the diverter manifold
42 to pass to the MGS 47. As another example, under
certain circumstances it may be desirable to divert some
amount (or all) fluid flow from the well to a trip tank system
50. To accomplish that task, the operator may select a
trip tank mode on the master control station 24. Upon
receiving the operator input to initiate the trip tank mode,
the stored instructions will cause the ICS controller 22 to
automatically sequence the requisite valves in the divert-
er manifold 42, the MPD manifold, and other miscellane-
ous valves to open and close to redirect the fluid flow to
pass to the trip tank system 50.

[0052] The ICS master control station 24 can be con-
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figured in a variety of different ways, and can be custom-
ized to suit particular applications. For example, FIG. 2
provides a diagrammatic illustration of a master control
station 24 embodiment that includes a plurality of me-
chanical control devices (e.g., joysticks and switches)
and a touch screen type HMI display. The HMI display
screen may be configured to provide predetermined
types of information to the operator (e.g., MPD choke
valve status and/or well control choke valve status), op-
erational indicators (e.g., indicators of normal operation
or warning indicators for abnormal operation, etc.), and
GUI buttons that the operator can actuate via the HMI
touch screen. In the exemplary HMI display screen
shown in FIG. 2, the GUI buttons allow the operator to
pop up different HMI screens that may be relevant to
specific well platform systems 53 of the well drilling plat-
form (e.g., the diagrammatic representation in FIG. 2
shows GUI buttons for "Buffer Manifold", "MPD", "Rig
Choke Manifold", "PRV", "Data", "Well Control", and
"Alarms"). The diagrammatic representation in FIG. 2 is
a non-limiting example of an HMI version of a master
control station 24.

[0053] FIG. 3 is a diagrammatic representation of a
"Buffer Manifold" HMI display screen that can be ac-
cessed by the operator actuating the GUI button for "Buff-
er Manifold" on the main control station 24 HMI screen.
This example of a "Buffer Manifold" display screen (i.e.,
a diverter manifold screen) includes a "Buffer Manifold
1" pressure display indicating the sensed fluid pressure
within a first buffer/diverter manifold, a "Buffer Manifold
2" pressure display indicating the sensed fluid pressure
within a second buffer/diverter manifold, a "Rig Air" pres-
sure display indicating the sensed air pressure from a
pneumatic air source on the well drilling platform, and a
"HPU Hydraulic" pressure display indicating the sensed
hydraulic fluid pressure produced by a hydraulic power
unit (e.g., a hydraulic power unit portion of the PRV sys-
tem). Additional GUI buttons are shown that can be ac-
tuated by the operator to change HMI screens (e.g.,
change to a manifold screen, a calibration screen, an
alarms screen, etc.), or to acknowledge an alarm, or to
permit remote operation of the ICS 20 and a secondary
control station 32 HMI located elsewhere on the well drill-
ing platform, or to disable logging. This exemplary man-
ifold HMI screen could be used as a template for other
manifolds; e.g., MPD manifolds, well control system man-
ifolds, etc.

[0054] FIGS. 4A and 4B are diagrammatic illustrations
of a Buffer Manifold screen layout diagrammatically illus-
trating the valves associated with the buffer manifold (i.e.,
diverter manifold 42) and the fluid flow paths associated
therewith. In FIG. 4A, the selection screen in the lower
right hand corner allows the operator to choose a valve
sequencing for a particular function (e.g., MGS, Normal,
Drilling 1, Drilling 2, PMCD, MGS, and Trip Tank). In this
example, the MGS routing function is highlighted but not
yet selected. Valves 56 shown with first visual indicator
(e.g., in red color) on the HMI display are indicated as
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closed, and valves 58 shown with a second visual indi-
cator (e.g., in yellow color) are in transition. In FIG. 4B,
the operator has chosen the valve sequencing to permit
fluid flow to the MGS 47, as indicated in the selection
screen in the lower right hand corner. Valves 56 shown
with the first visual indicator (e.g., the color red) on the
HMI display are indicated as closed and valves 60 shown
with third visual indicator (e.g., in green color) are open,
illustrating a fluid flow path from Flow Line 1 to the MGS
57 via the MPD manifold. Hence, the operator is able to
see and control the status of valves and the consequent
fluid path in and through a plurality of different systems
and devices on the well control platform at a single loca-
tion.

[0055] FIG. 5 is a diagrammatic illustration of an ex-
emplary HMI MPD Main Screen display layout including
a Casing Pressure indicator, a Choke A position indica-
tor, a Choke B position indicator, a Pump Stroke Counter
indicator, a Setpoint Control indicator, a Drill Pipe indi-
cator, a Rig Air Pressure indicator, a Hydraulic Pressure
indicator, an alarm indicator, and GUI buttons for "Cal &
Config", Alarms, Analysis, and ACK. The Casing Pres-
sure indicator visually provides a fluid pressure value in
the well casing, and also indicates the high and low alarm
pressure presets. Hence, pressure sensors within the
well casing send signals to the ICS controller 22 which
interprets the signals and displays pressure values as-
sociated with the aforesaid sensor signals. The Choke A
and Choke B position indicators indicate the percentage
that each respective MPD choke valve is open (i.e.,
Choke A is indicated as 27.4% open, and Choke B is
indicated as closed). The percentage that the choke
valves are open may be detected by positional sensors
in communication with the respective choke valve, which
positional sensors send signals to the ICS controller 22
which interprets the signals and displays the positional
data. The Pump Stroke Counter indicator visually dis-
plays the strokes per minute ("SPM") and the total count
of pump strokes for one or more mud pumps used on the
well drilling platform. In this example, the data from four
different mud pumps (PI, P2, P3, and P4) is displayed.
The pump stroke data is provided to the ICS controller
22 from the Mud Pump system. The ICS controller 22
interprets the data and displays the data on the HMI dis-
play screen for each of the respective mud pumps. The
Setpoint Control indicator visually provides setpoint pres-
sure data based on a mud pump operation criteria, and
provides a means for displaying and changing operation-
al settings to suitthe need athand. The Drill Pipe indicator
visually provides a fluid pressure value within the drill
pipe. Pressure sensors send signals to the ICS controller
22 which interprets the signals and displays drill pipe
pressure values associated with the aforesaid sensor sig-
nals. The Rig Air Pressure indicator visually provides an
air pressure value for the air provided by the pneumatic
pressure source on the well drilling platform (the PRV
system may utilize pneumatic air to power pumps, etc.).
Pressure sensors send signals to the ICS controller 22
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which interprets the signals and rig air pressure values
associated with the aforesaid sensor signals. The Hy-
draulic Pressure indicator visually provides a fluid pres-
sure value for hydraulic fluid; e.g., hydraulic fluid pressure
within the PRV system 44. Pressure sensors send sig-
nals to the ICS controller 22 which interprets the signals
and rig air pressure values associated with the aforesaid
sensor signals. The GUI button for "Cal & Config" pro-
vides a means by which an operator can enter into a
calibration and configuration HMI screen to access and
modify calibration and configuration data and settings.
The GUI button for "Alarms" provides a means by which
an operator can enter into an alarms HMI screen to ac-
cess alarm data and include the ability to modify alarm
settings. The GUI button for "Analysis" provides a means
by which an operator can enter into an analysis HMI
screen to access certain types of analysis data (e.g., per-
taining to fluid flow or well drilling performance data, etc.),
or may provide a means by which an operator can input
commands to the ICS controller 22 to perform certain
analyses.

[0056] FIG. 6 is a diagrammatic illustration of an ex-
emplary PRV display layout including a plurality of PRV
displays, and Alarm GUI button, and a Cal & Config GUI
button. Each PRV display includes an open/closed indi-
cator, a pressure value indicator and a setpointindicator.
The GUI button for "Cal & Config" provides a means by
which an operator can enter into a calibration and con-
figuration HMI screen to access and modify calibration
and configuration data and settings for a respective PRV.
[0057] In some embodiments, the present disclosure
may be configured to communicate with the ICS 20 (in-
cluding the ICS controller 22) from one or more sites lo-
cated remote from a well drilling platform using a remote
communication unit (RCU). These RCU 132 are in se-
lective electronic communication with the ICS 20. The
electronic communication may be via a wireless network,
or a wired connection, or some combination thereof. A
non-limiting example of a wired communication is an
electronic communication that travels through a physical
communication medium (e.g., a "wire") to and from an
Internet source, or via a dedicated network; e.g., a wired
Ethernet cable communication, or other wired connec-
tivity that would permit a communication between Inter-
net protocol addresses ("IP Addresses"). A non-limiting
example of a wireless communication is one that travels
at least in part through a medium (e.g., air) other than a
physical communication medium; e.g., cellular commu-
nications, Bluetooth communications, radio communica-
tions, etc. In some embodiments, communications be-
tween an RCU 132 and the ICS 20 utilize a gateway
structure that enables electronic communications there
between (and may also monitor and/or limit communica-
tions). In some embodiments, an RCU 132 may be con-
figured for communication with the ICS 20 via a virtual
private network (VPN), or a private physical network
(PPN), or other secure communications mechanism. The
communications may include data transfer (e.g., as de-
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scribed above), using protocols such as but not limited
to Profibus, Digital, Analog, ASCII, profinet, Ethernet etc.
[0058] An RCU 132 may be any one of a variety differ-
ent types of devices capable of electronically communi-
cating with the ICS 20; e.g., a desktop computer, a laptop
computer, a tablet, a smart phone, etc.

[0059] Inthose embodiments of the presentdisclosure
that include one or more RCU 132 in communication with
the ICS 20 (as well as any other embodiment of the
present disclosure), the ICS 20 may be configured to
communicate operational data (e.g., set point values,
choke positions, pump strokes, fluid pressure values,
valve status, etc.) to one or more data storage devices
136 located remote from the well platform. A data storage
device 136 may take a variety of different forms (for ex-
ample, see those described above in regards to memory
device 36), and the present disclosure is not limited to
any particular type of storage or memory device. In some
embodiments, the operational data may be communicat-
ed to a cloud based storage device or system (e.g., by
the ICS 20) and subsequently stored within the cloud
based data storage device or system. The data storage
device(s) located remote from the well platform (including
a cloud based system) may be accessible from an RCU
132. The aforesaid remotely located data storage device
may make operational data readily accessible, and there-
by avoid the need (and time required) to download op-
erational data by an operator remotely located from the
well drilling platform.

[0060] An RCU 132 may be configured with the same
or similar functionality as that described above with re-
spect to a secondary control station 32 and/or a master
control station 24. For example, in some embodiments
an RCU 132 may be configured to only receive and dis-
play information received directly or indirectly from the
ICS 20; e.g., information viewing capabilities and no abil-
ity to edit or modify operational parameters. As an exam-
ple, an RCU 132 in the form of a smart phone or tablet
may be configured to receive information from the ICS
20 via a cellular network (but not send a return commu-
nication) regarding operational alarms, operational up-
dates, system status, etc.; e.g., via a text message, an
email, or the like. As another example, an RCD 132 in
the form of a computer may be configured to receive
emails or other messaging from the ICS 20 via the Inter-
net regarding operational alarms, operational updates,
system status, etc. In some embodiments, an RCU 132
may be configured to be directly connectable to the ICS
20; e.g., by a portal associated with the ICS 20, or by a
VPN connection, etc. In those embodiments wherein an
RCU 132 is configured to be directly connectable to the
ICS 20, the RCU 132 may be configured to display HMI
display screens such as, but not limited to, those de-
scribed above and shown in FIGS. 2-6. Once the RCU
132 is connected to the ICS 20, the operator may then
acquire additional information regarding the subject mat-
ter of an initial communication (e.g., the text, or email,
etc.) by accessing the various HMI display screens. The
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present disclosure is not limited to an RCU 132 having
a configuration that is the same as that described above
with respect to a secondary control station 32 and/or a
master control station 24. The present disclosure in-
cludes alternative RCU 132 configurations capable to re-
ceive and display information from the ICS 20.

[0061] In addition to being configured to receive and
display information received directly or indirectly from the
ICS 20 as described above, in some embodiments an
RCU 132 may also be configured so that a remotely lo-
cated operator may input control commands to the ICS
20 via an RCU 132; e.g., an ability to edit or modify op-
erational parameters. As an example, an RCU 132 in the
form of a smart phone, tablet, desk-top computer, or lap-
top computer (or the like) may be configured to be directly
connectable to the ICS 20; e.g., by a portal associated
with the ICS 20, or by a VPN connection, etc. In those
embodiments wherein an RCU 132 is configured to be
directly connectable to the ICS 20, the RCU 132 may be
configured to connect into one or more portions of the
ICS 20 that provides operational control of the ICS 20;
e.g., connect into the ICS 20 HMI display screens such
as, but not limited to, those described above and shown
in FIGS. 2-6. In these embodiments wherein the RCU
132 is configured so that an operator may input control
commands to the ICS 20, the RCU 132 may function in
a manner the same as or similar to that described above
in regards to an ICS master control station 24 or a sec-
ondary control station 32; e.g., change set point values,
choke positions, valve status, etc. The presentdisclosure
is not limited to an RCU 132 having a configuration that
is the same as that described above with respect to a
secondary control station 32 or a master control station
24; i.e., the present disclosure contemplates alternative
RCU 132 configurations capable to both receive and dis-
play information from the ICS 20, and to input control
commands to the ICS 20.

[0062] In some embodiments, communications with
the ICS 20 may be accomplished using more than one
RCU 132. For example in the event of an alarm being
tripped on the well drilling platform, the ICS 132 may be
configured to send a communication (e.g., a text mes-
sage, or email, etc.) to a first RCU 132 (e.g., a smart
phone, atablet, etc.) to alertan operator, and the operator
may then use a second RCU 132 (e.g., a smart phone,
a tablet, a computer) to connect to the ICS 20 (e.g., via
a portal associated with the ICS 20, or by a VPN connec-
tion, etc.). Once connected, the operator can access the
one or more portions of the ICS 20 that provides opera-
tional control of the ICS 20; e.g., connect into the ICS 20
HMI display screens such as, but not limited to, those
described above and shown in FIGS. 2-6.

[0063] In some embodiments, communications with
the ICS 20 may be accomplished using a single RCU
132 that possesses multiple functionalities. For example
in the event of an alarm being tripped on the well platform,
the ICS 20 may be configured to send a communication
(e.g., atextmessage, oremail, etc.) tothe RCU 132 (e.g.,
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a smart phone, a tablet, computer, etc.) to alert an oper-
ator. The operator may then access a different function-
ality of the same RCU 132 to connect to the ICS 20 (e.g.,
via a portal associated with the ICS 20, or by a VPN
connection, etc.). Once connected, the operator can ac-
cess the one or more portions of the ICS 20 that provides
operational control of the ICS 20; e.g., connect into the
ICS 20 HMI display screens such as, but not limited to,
those described above and shown in FIGS. 2-6.

[0064] Similar to a secondary control station 32, the
configuration and capabilities of an RCE 32 may depend
on privileges assigned to that RCU 132 (as opposed to
the functional capability of the RCU 132). For example,
an RCU 132 may be assigned privileges that only permit
it to receive and display information received directly or
indirectly from the ICS 20, or receive and display only
certain types of information from the ICS 20. Alternative-
ly, an RCU 132 may be assigned privileges that permit
itto both receive and display information received directly
or indirectly from the ICS 20, and to permit an operator
to input control commands to the ICS 20, including the
various well platform components and systems in com-
munication with the ICS 20. Depending on the assigned
privileges, the RCU 132 may permit an operator to input
control commands to the ICS 20, including the various
well platform systems 53 in communication with the ICS
20.

[0065] The following examples are provided to illus-
trate the utility of a well platform control system that is
configured to permit communication with one or more
RCU 132 as described above.

[0066] Asindicated above, some well drilling platforms
may include an MPD system 38 configured to monitor
and control the annular pressure profile throughout the
wellbore during the normal course of drilling; e.g., to
maintain a substantially constant Py, during drilling. The
MPD system 38 typically includes atleasttwo MPD choke
valves, one or more gate valves, one or more manifolds,
etc. The ICS 20 (including the ICS controller 22) may be
configured to permit an operator to directly or indirectly
control components within the MPD system 38. For ex-
ample, for a variety of different reasons it may be desir-
able to reroute a fluid flow then currently passing through
a first choke valve and away from a second choke valve,
to subsequently pass through the second choke valve
and away from the first choke valve (e.g., to change the
trim setting of the choke, to bypass a choke that may be
at least partially compromised by debris, to enable choke
maintenance, etc.). Specific non-limiting examples of
reasons for switching chokes include an exceeded well
pressure threshold (e.g., that trips an alarm), or choke
performance data, or a drilling position within a pressure
window of the well, or a choke maintenance schedule,
or the like.

[0067] Embodiments of the present disclosure that in-
clude a well platform control system configured to permit
communication with one or more RCU 132 as described
above, may permit an operator located remote from the
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well drilling platform to identify and/or act with respect to
these operational scenarios. For example, in the event
a well pressure threshold is exceeded and an alarm is
tripped, the well platform control system (e.g., ICS 20)
may send a communication to an RCU 132 alerting a
remote operator of the alarm. Upon receipt of the alarm
by the RCU 132, the remotely located operator may: 1)
establish direct communications with the ICS 20, review
operational data in real time via ICS 20 HMI display
screens, and communicate instructions to switch fluid
flow from the first choke valve to the second choke valve;
2) establish communications with aremotely located data
storage device 136 (e.g., a cloud based storage device),
review the remotely stored operational data, establish
direct communications with the ICS 20 and communicate
operational instructions to the ICS 20 (e.g., switch fluid
flow from the first choke valve to the second choke valve);
or the like. As another example, the well platform control
system (e.g., ICS 20) may send a communication to an
RCU 132 regarding scheduled action items (that do not
involve an alarm trip) that may require the operator to
reroute fluid flow from a first choke valve to a second
choke valve. Upon receipt of the action item communi-
cation by the RCU 132, the remotely located operator
may then establish direct communications with the ICS
20 via the RCU 132 and communicate instructions to
switch fluid flow from the first choke valve to the second
choke valve. As yet another example, an operator re-
motely located from the well drilling platform may estab-
lish communications with a remotely located data storage
device 136 (e.g., a cloud based storage device). Upon
reviewing the remotely stored operational data, the re-
motely located operator may then establish direct com-
munications with the ICS 20 via the RCU 132 and com-
municate instructions to switch fluid flow from the first
choke valve to the second choke valve. As stated above,
these examples are non-limiting and are provided to il-
lustrate the utility of the present disclosure. The action
of changing fluid flow from a first choke valve to a second
choke valve is exemplary and the present disclosure is
not limited thereto.

[0068] As yet another example, an operator remotely
located from the well drilling platform may establish com-
munications with a remotely located data storage device
136 (e.g., a cloud based data storage device) or may
establish direct communications with the ICS 20 via an
RCU 132 for the purpose of reviewing operational data.
Upon reviewing the operational data, the remotely locat-
ed operator may then submit instructions to the ICS 20
via the RCU 132 to change the circulation path of drilling
fluids (e.g., actuate automated gate valves associated
with a diverter manifold 42, etc. to create a fluid flow path
for return drilling fluid to a mud-gas separator (MGS) 47,
or to a device 48 (e.g., a "mud shaker" or "cuttings sep-
arator system") configured to remove cuttings from the
drilling fluid, or to a trip tank system 50 where fluid exiting
the well can be stored and evaluated, etc.), or actuate a
flair where volatiles can be burned off, etc.

10

15

20

25

30

35

40

45

50

55

12

[0069] As yet another example, an operator remotely
located from the well drilling platform may establish com-
munications with the ICS 20 via an RCU 132 for the pur-
pose of changing operational parameters of a PRV sys-
tem 44. During a drilling operation it may be desirable to
modify operational parameters of a PRV system 44 in
view of changing well characteristics.

[0070] The above examples are provided to illustrate
the utility of a well platform control system that is config-
ured to permit communication with one or more RCU 132
and the present disclosure is not limited to an RCU 132
configured to perform these specific examples.

[0071] It can be seen from the above description that
the present disclosure regarding a well platform control
system that is configured to permit communication with
one or more RCU 132 provides numerous advantages.
As a further example, in some instances operators may
notbe present on a well drilling platform twenty-fourhours
a day (24hrs/day). In these instances, an operator re-
motely located from the well drilling platform that utilizes
a well platform control system (e.g., ICS 20) that is con-
figured to permit communication with one or more RCU
132 (i.e., an "RCU enabled well platform control system")
as described above can provide desirable oversight of
the well drilling platform. Furthermore, a remotely located
operator may provide oversight to a plurality of un-
manned well drilling platforms having RCU enabled well
platform control systems thereby providing desirable ef-
ficiency and cost savings. As a further example, it will be
recognized that an operator having the requisite skill set
and training to oversee operations of a well platform may
have a different, more extensive skill set (e.g., an "oper-
ational skill set") than other operators present on a well
platform. In these instances, a single operator having the
aforesaid operational skill set may be remotely located
from a plurality of well drilling platforms having an RCU
enabled well platform control system and can provide
desirable oversight of each of the well drilling platforms
viathe respective RCU enabled well platform control sys-
tem thereby providing desirable efficiency and cost sav-
ings.

[0072] While the invention has been described with ref-
erence to an exemplary embodiment, it will be under-
stood by those skilled in the art that various changes may
be made and equivalents may be substituted for ele-
ments thereof without departing from the scope of the
invention. In addition, many modifications may be made
to adapt a particular situation or material to the teachings
of the invention without departing from the essential
scope thereof. Therefore, itis intended that the invention
not be limited to the particular embodiment(s) disclosed
herein as the best mode contemplated for carrying out
this invention.

Claims

1. A control system for a well drilling platform, the well
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drilling platform having a plurality well platform sys-
tems, the control system comprising:

at least one remote communication unit (RCU)
located remote from the well drilling platform;
and

a controller located at the well drilling platform,
the controller in communication with the well
platform systems, the controller having at least
one processor that executes instructions, and a
memory device that is coupled to the at least
one processor and that stores the instructions
that, when executed by the at least one proces-
sor, cause the controller to selectively commu-
nicate with one or more of the well platform sys-
tems to receive information from the respective
one or more well platform systems and to selec-
tively send system control commands to the re-
spective one or more well platform systems;
wherein the controller and the at least one RCU
are configured to selectively electronically com-
municate with one another information relating
to at least one of the well platform systems.

The control system of claim 1, wherein the controller
and the at least one RCU are configured to selec-
tively communicate with one another by a wired con-
nection.

The control system of claim 1 or 2, wherein the con-
troller and the at least one RCU are configured to
selectively communicate with one another by a wire-
less connection.

The control system of one of claims 1 to 3, wherein
the controller is configured to selectively communi-
cate with the at least one RCU by email or text mes-
sage.

The control system of one of claims 1 to 4, wherein
the atleastone RCU is configured to selectively com-
municate an RCU control command to the controller;
and

upon receipt of the RCU control command, the in-
structions cause the controller to communicate with
the one or more well platform systems based on the
received RCU control command.

The control system of claim 5, wherein in response
to an RCU control command to perform a well drilling
platform function, said function requiring a coordi-
nated state between a first of the plurality of well
platform systems and at least a second of the plu-
rality of well platform systems, the instructions cause
the controller to configure the at least first of the well
platform systems and the at least second of the plu-
rality of well platform systems into the coordinated
state.
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The control system of claim 6, wherein the plurality
of well platform systems include a diverter manifold
and at least one of a managed pressure drilling sys-
tem, a well control system, a pressure relief valve
system, a rig manifold, a mud gas separator, a mud
pump system, a trip tank system, or a cuttings sep-
arator system, particularly

wherein in response to the RCU control command,
the stored instructions, when executed by the atleast
one processor, cause the controller to configure the
diverter manifold and the managed pressure drilling
system to the coordinated state.

The control system of claim 7, wherein the diverter
manifold includes a plurality of valves and the man-
aged pressure drilling system includes a plurality of
valves;

wherein the coordinated state includes a sequential
operation of at least one of the plurality of valves of
the diverter manifold and at least one of the plurality
of valves of the managed pressure drilling system.

The control system of one of claims 1 to 8, wherein
the RCU is a device having a device processor and
device instructions stored within a device memory,
particularly

wherein the RCU is a computer, a tablet, or a smart
phone and/or the controller and the atleast one RCU
are configured to selectively electronically commu-
nicate with one another using a virtual private net-
work.

A method of controlling a well drilling platform, the
well drilling platform having a plurality well platform
systems, comprising:

providing at least one remote communication
unit (RCU) located remote from the well drilling
platform, and a controller located at the well drill-
ing platform, the controller in communication
with the well platform systems, the controller
having at least one processor that executes in-
structions, and a memory device that is coupled
to the at least one processor and that stores the
instructions; and

using the controller to:

selectively electronically communicate with
one or more of the well platform systems to
receive information from the respective one
or more well platform systems and to selec-
tively send system control commands to the
respective one or more well platform sys-
tems; and

selectively electronically communicate be-
tween the controller and the at least one
RCU information relating to at least one of
the well platform systems.
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The method of claim 10, wherein the controller and
the at least one RCU selectively communicate with
one another by a wired connection.

The method of claim 10 or 11, wherein the controller
and the at least one RCU selectively communicate
with one another by a wireless connection, and/or
the controller selectively communicates with the at
least one RCU by email or text message.

The method of one of claims 10 to 12, further com-
prising:

using the at least one RCU to communicate an
RCU control command to the controller; and
uponreceipt ofthe RCU control command, using
the controller to communicate with the one or
more well platform systems based on the re-
ceived RCU control command.

The method of claim 13, wherein the RCU control
command includes a command to perform a well
drilling platform function that requires a coordinated
state between a first of the plurality of well platform
systems and at least a second of the plurality of well
platform systems;

further comprising configuring the at least first of the
well platform systems and the at least second of the
plurality of well platform systems into the coordinated
state.

The method of one of claims 10 to 14, wherein the
RCU is a computer, a tablet, or a smart phone, par-
ticularly

wherein the controller and the atleast one RCU elec-
tronically communicate with one another using a vir-
tual private network.
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