DISTRIBUTED DATABASES FOR A WELL CONTROL DRILLING SYSTEM BACKGROUND
10001]Well control is an important aspect of oil and gas exploration. When drilling a well in, for
example, oil and gas exploration applications, devices must be put in place to prevent injury to
personnel and equipment associated with the drilling activities. One such well control device is known
as a blowout preventer (BOP). [0002]Blowout preventers are generally used to seal a wellbore. For
example, drilling wells in oil or gas exploration involves penetrating a variety of subsurface geologic

structures, or "layers." Each layPlYERIBINTEIBHSEA B 45dHiE @EBotdgic composition such as, for

example, shale, sandstone, li gﬁvﬁ?ﬁ Iﬁﬁr @g}rﬁ ﬁped fluids or gas at different
formation pressures, and the formation pressureis mcrgggyﬁﬁ Increasing depth. The pressure in the

wellbore is generally adjusted to at least balance the formation pressure by, for example, increasing a
density of drilling mud in the wellbore or inBrA&IHGROINBYessure at the surface of the well.
[0003]There are occasions during drilling operations when a wellbore may penetrate a layer having a
formation pltElre subsSiebtiethrbidghen inparthiet pypsstofeoihaid@dn explardtionye Were dvlling this

occurs, the well i, sif i, 1Y ExIABR) RIKIGH pd NG PGSR IGIaASHE 23SACR RRWEB ue Kick is

generally produced by an influx of formation fluids (which may be a liquid, a gas, or a combination
thereof) into the WERSOIR. PTAETHe IRIRTE1Y hiBFTORSS (sl kRO RS oriiat atdtr 3 4HbR% of entry in

the wellbore uphal&itfiies) a0higiuE essLEeniRY I ice & v piesbBwedigvihtbgBOR)Is allowed to
reach the surface, drilling fluid, well tools, and other drilling structures may be blown out of the
wellbore. TIHE82]'blowoBlswmeapresuiten eatastnepitic dedtrtactiznh afwelboriling Bguipamatt, (including,
for example, the driling tghand i i iRRRERCRVEKIOOURRERUS S Adg SR sinldauouts,
blowout preventers are typically installed at'the surface or on the sea floor in deep water drilling
arrangements SO&FF&?%I’?WS’ or “layers.” Each layer generally comprises a specific geologic

composition such as, for example, shale, sandstone, limestone, etc. Each layer may
contain trapped fluids or gas at different formation pressures, and the formation
pressures increase with increasing depth. The pressure in the wellbore is generally
adjusted to at least balance the formation pressure by, for example, increasing a
density of drilling mud in the wellbore or increasing pump pressure at the surface of
the well.

[0003] There are occasions during drilling operations when a wellbore may penetrate
a layer having a formation pressure substantially higher than the pressure maintained
in the wellbore. When this occurs, the well is said to have “taken a kick.” The
pressure increase associated with the kick is generally produced by an influx of
formation fluids (which may be a liquid, a gas, or a combination thereof) into the
wellbore. The relatively high pressure kick tends to propagate from a point of entry
in the wellbore uphole (from a high pressure region to a low pressure region). If the
kick is allowed to reach the surface, drilling fluid, well tools, and other drilling
structures may be blown out of the wellbore. These “blowouts” may result in
catastrophic destruction of the drilling equipment (including, for example, the drilling

rig) and in injury of rig personnel.

[0004] Because of the risk of blowouts, blowout preventers are typically installed at
the surface or on the sea floor in deep water drilling arrangements so that kicks may

be adequately controlled and “circulated out” of the system. Blowout preventers may



be adequately controlled and "circulated out" of the system. Blowout preventers may be activated to
effectively seal in a wellbore until active measures can be taken to control the kick. There are several
types of blowout preventers, the most common of which are annular blowout preventers and ram-type
blowout preventers. [0005]Annular blowout preventers typically comprise annular elastomer "packers”
that may be activated (e.g., inflated) to encapsulate drill pipe and well tools and completely seal the
wellbore. A seconettypivattthte sifcotvilprevabmer eltoranmtypetvioworupe vem e tikamieype
preventers typically cesniisg.R Padvaat sVaaskie oPResiehp RS diRanss SorhshaNNets are

generally secured to the body about their circumference with, for exampfe, bolts. Alternatively, bonnets

may be secured t3 B BEAPHAH BIoToyEERFHETed TatyRe HeWPRImRES 55 otated to the side for

maintenan ess. [0Q06]! te]g'lor of each bonnet cogﬁiﬁns a giston ctu tegl ram“ThE functionality of
the rams m lude pip &4 S SR PEVEEF R T amE BN A e iR vaiSb%E bore rams)

engage and seal grgumdyttte dritiveipd Gxgtve]hfmtﬁdbtbimb@wéﬂbahﬂl IpavingdhecBrigalgeshdbjects
intact. In contrast, Shep [IMS GRGIARLRY p&@&%ﬁ%&%ﬁﬁ%ﬂ%@gﬁ%&@% ROlsAef e the

wellbore. Similarly, blind rams engage each other and'seal off the wellbore when no drill pipe or well

tools are in the wolPHPEt Me¥Rlths Yhedngvieniste i pispbs reouriss crPeternd it IsAstdiRr pipe

rams, shear ramsegfobtiely espssctnBoias. ty Meabyeel agaipstaile REatieopiRdgiaeenter of the
wellbore in order tg seal thetyvellboret.h[OfOOY As ucpé many oil apd &r—}% bea{siqg fogmationsdhe beneath
large bodies of wWAIEY ‘ﬁrr%%gfﬁﬁc%gﬁs’e%eﬁaﬁg td lt'ﬁ'ese lfg?nrﬁé fotrs 3?3eeqw%¥pe%s\?v‘fﬂ§esubsea
wellheads and othethentetyvattr aristetadishbolthrehthesthat hbmnetcman by waateiotor thessisiadior it is
customary to proyjde blowout pratection and other related functions during subsea drilling operations
As such subsea blowout preventer installations may be equipped with numerous and varied types of
valves, ranjgoagf other BRI saN RSt FnRY Roibiarastisalsaglectracmeciionita v or
electrohydraulica\l}lg%o erated tp contro] wellbore fluids. OOOSﬂEgﬁhallow ater, magxﬁ%%)sea blowout
| u

preventer and flo &SI PIRS R RS L RG ZoRSn TR F AU FUH LA 2o s S BA KT Vstems may

include variable bore rams) engage and seal around the drill pipe or well tool left in the

wellbore, leaving the engaged objects intact. In contrast, shear rams engage and
physically shear the drill pipe or well tools left in the wellbore. Similarly, blind rams
engage each other and seal off the wellbore when no drill pipe or well tools are in the
wellbore. The rams are typically located opposite of each other and, whether pipe
rams, shear rams, or blind rams, the rams typically seal against one another proximate

a center of the wellbore in order to seal the wellbore.

[0007] As such, many oil and gas bearing formations lic beneath large bodies of
water. Producing wells extending into these formations are equipped with subsea
wellheads and other underwater installations which rest at the ocean or sca floor.
As such, it is customary to provide blowout protection and other related functions
during subsea drilling operations. As such subsea blowout preventer installations
may be equipped with numerous and varied types of valves, rams, and other
operating controls that may be hydraulically, electro-mechanically, or electro-
hydraulically operated to control wellbore fluids.

[0008] In shallow water, many subsea blowout preventer and flow control
installations are controlled hydraulically. These all-hydraulic systems may include
a bundle of hydraulic hoses and control lines extending between the surface and

subsea facilities. Alternatively, individual hoses may supply hydraulic power from



a bundle of hydraulic hoses and control lines extending between the surface and subsea facilities.
Alternatively, individual hoses may supply hydraulic power from the surface to the subsea installation
to monitor the status of the subsea equipment and perform control operations. Advantageously, these
systems are simple, reliable, and inexpensive for relatively short hose lengths (i.e., water depths)
although response time may be slow. However, in deep-water installations, the response time for a
hydraulic system inbesastscandlitsspbliedilitpatietive dsesojdo0titsttepohths tvlire deyinmas of

deep-water subse%id%;\g g;l)fgm{e %@pc&%&ﬁgﬁauli&y&g&&wg iﬂéﬁ@déj}éf‘e@éo 4 pggf{ﬁet,he

performance of tra al hydraulic systems in deep water or over Ion% distances. As such, an

electrohydraulic suisigbleofftfoiramrisivsy BmpkiEn iU s&-fv WS Ssptis) hydraulic

control signals mayipphtalse (R oty aghlatigitaisineedd visiaegpanstdr ansatliitizas,Tihe multitude of
signals may then be s%%arated out ﬁlt he.end Qf the multiglae% ﬂgs%{.faﬁr}lﬂtgﬁed to manipulate valves in a
I

control pod of a bI&HB 6r%'§‘)8r§?§? or ﬁ%lt]ﬁg b3 s%carecag?nponen r%cﬁft?%?%x umbilical line may

o 2 retigap=c. ! SRR oA Rk R A legiiral Gy AR SRRSOt

conduit. [0 eferring initially to Figure 1, an example ‘of an offshore drilling unit'10 taken from U.S.

Patent No. 6,484, do@riuligetysisehees straduesdd thdampordboprarerames #f iladiinml is shown.
Drilling unit 10 inclyglaaddlagiieadlillingpioviRirowater ldhgafabirdf drilinguahvel ittettosea floor 16.

Drilling unit 10 is shown connected to a BOP stack 30 having a plurality of BOP actuators 94
through a pair of uFFEHREEF SHsa fﬁn&‘?f ?ﬁ%\g‘%ﬁcﬁ%f)&ﬁo{ﬁ? ftﬁimrr%%s%&ﬁtﬁﬁ% blowout
preventers throughsdvesdshielpiite aavmtcigadtemay (81 tiwlspdesid, emayhbwiglesigitik imarchive
control system datﬁii@sﬁc)éaaﬁpéﬁ?s&%&ﬁfu SR R ARy Sisnraris b dsip Asstidhied aeany process

control system to have data storage device, such as a database, in a remote location. Such systems

may need to updaf@ésd/Biesterlinies rheaticad cisrdds, Tominiae FURR A0 B8Rt Bdrétrieval from

another remote syslgwouOsbZPIABILCANIS SysiRME ENavHIRAsmItesbelh st dapplications
that may be a hydraulic hose, it should be understood that an electrical line may also

serve as a multiplexing conduit.

[0010] Referring initially to Figure 1, an example of an offshore drilling unit 10 taken
from U.S. Patent No. 6,484,806, issued to Childers et al., and incorporated by
reference in its entirety is shown. Drilling unit 10 includes a floating drilling rig 12
in water 14 capable of drilling a well into a sea floor 16. Drilling unit 10 is shown
connected to a BOP stack 30 having a plurality of ram BOP actuators 94 through a
pair of umbilical cables 22 and 24. As such, clectro-hydraulic systems controlling

blowout preventers through hoses require a control system.

[0011] As such, it may be desirable to archive control system data in a database for
future use or analysis. Particularly, it is desirable for any process control system to
have data storage device, such as a databage, in a remote location. Such systems
may need to update and/or store information remotely for either archival purposes or

for retrieval from another remote system.

[0012] Typical well control systems encompass local well control applications that
monitor sensors or control hardware in conjunction with the control of a blowout
preventer. Updates of sensor readings and commands have to be sent by the local
applications via a communications network to a master database that is located

somewhere in the system. The master database then propagates the new values



monitor sensors or control hardware in conjunction with the control of a blowout preventer. Updates of
sensor readings and commands have to be sent by the local applications via a communications
network to a master database that is located somewhere in the system. The master database then
propagates the new values throughout the system. Thus, the local application has to identify the
location of the master database at all times, and one local application may be responsible for updating
all processor nodetmughatfotmsystidne Tustetheiteeit applicdtion baotaideatifs dwrjocaiiometidand is highly

nefficient. [001314¢, subsgaiel lingiiscperlprmaad iouhajotioi anﬁ@owc}@gmleefa harsh

environment, numerous threats exist that endanger subsea equipment. Therefore, it is desirable for

subsea equ|pmenﬁ1ﬁﬁ€f1§$s€éh§%%@rrés9ﬁ§ﬁt°énﬂﬁ?féﬁ%nﬁl sﬂ(tséeﬂﬂe’sﬁ’ rggﬁ @ﬁ%\tﬁay to

achieve this functigpadtysiarpoveRRetend A akase miFeiagical groupings and distributing them
throughout the control system. SUMMARY [0014]In one aspect, the present disclosure relates to an

apparatus {6013jate datesisubsescatbiritbhgysperfoineid dinghat cenddbeomtsalerdtarbealambinication with
a communications aclyapk, {1 e0al AROLUNERURKIRIRG & et diaiakdothassranend device

VIT
in communication Wlth ?ﬁmcofnmunlcatlons network, the end device comprising a local hardware

database, and an épdssitehls &@bﬁ%@ﬂﬁﬁﬂ?ﬂ&&%%ﬁ%ﬁ%%ﬁﬁﬂﬁﬁ?&éﬁoﬁ%ﬁ%ﬂﬁ&ﬁs% operator's

panel comprising dssgcieafisployaighassnwbeais Hiepaaliaiguaigdate tastiscinigured o
automatically update data to a primar dIS %%}/% Etab%}) grhated from one of the first and the

second display dalSBSREEORMEsE AT ntrol

eont ﬁured to automatically update
the data to the other of the first and the second display databases. [0015]Other aspects and
advantages of the invention will be apparentdgniha foffowing detailed description and the appended
claims. BRIEF DESCRIPTION OF DRAWINGS [0016]Figure 1 shows a prior art oil drilling

unit. [0014] In one aspect, the present disclosure relates to an apparatus to update data in a
well control system including a central control unit in communication with a
communications network, the central control unit comprising a first display
database, an end device in communication with the communications network, the
end device comprising a local hardware database, and an operator’s panel in
communication with the communications network, the operator’s panel comprising a
second display database, wherein the local hardware database is configured to
automatically update data to a primary display database designated from one of the
first and the second display databases, wherein the primary display database is
configured to automatically update the data to the other of the first and the second

display databases.

[0015] Other aspects and advantages of the invention will be apparent from the

following detailed description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0016] Figure 1 shows a prior art il drilling unit.

[0017] Figure 2 shows a database system in accordance with an embodiment of the

present disclosure.

[0018] Figure 3 shows a partial view of an example system in accordance with an

embodiment of the present disclosure.



[0017]Figure 2 shows a database system in accordance with an embodiment of the present disclosure.
[0018]Figure 3 shows a partial view of an example system in accordance with an embodiment of the
present disclosure. [0019]Figure 4 shows an example system in accordance with an embodiment of
the present disclosure. [0020]Figures 5a and 5b show partial views of an example system in
accordance with an embodiment of the present disclosure. [0021]Figure 6 shows a partial view of an
example sy§@19]in accarigance shilvameaehadingntnfitheansect ditcloseneghodiment of the

present disclosure.

[0020] Figures 5a and 5b show partial views of an example system in accordance

with an embodiment of the present disclosure.

[0021] Figure 6 shows a partial view of an example system in accordance with an

embodiment of the present disclosure.

[0022] Figure 7 shows a partial view of an example system in accordance with an

embodiment of the present disclosure.

[0023] Figure 8 shows a flowchart for a process in accordance with an embodiment of
the present disclosure.
[0024] Figure 9 shows a flowchart for a process in accordance with an embodiment of

the present disclosure.

DETAILED DESCRIPTION

[0025] Specific embodiments of the present disclosure will now be described in detail
with reference to the accompanying Figures. Like elements in the various Figures

are denoted by like reference numerals for consistency.

[0026] In the following detailed description of one or more embodiments, numerous
specific details are set forth in order to provide a more thorough understanding of
the invention. However, it will be apparent to one of ordinary skill in the art that
the invention may be practiced without these specific details. In other instances,
well-known features have not been described in detail to avoid obscuring the

invention.

[0027] In general, embodiments of the present disclosure relate to methods and
systems for separating databases into logical groupings and distributing them
throughout a well control drilling system. More specifically, embodiments of the
present disclosure provide distribution of a local hardware database to each end

device and operator’s panel of the control system.

[0028] Figure 2 shows a system 200 for updating data from a local location that

includes an end device 210 including a local hardware database 212 and a local



[0022]Figure 7 shows a partial view of an exaniple system in accordance with an embodiment of the
present disclosure. [0023]Figure 8 shows a flowchart for a process in accordance with an embodiment
of the present disclosure. [0024]Figure 9 shows a flowchart for a process in accordance with an
embodiment of the present disclosure. DETAILED DESCRIPTION [0025]Specific embodiments of the
present disclosure will now be described in detail with reference to the accompanying Figures. Like

elements in the varppiécrtign 234 afhellosatddriydtralzahaseidd supnstassioche esl RSB0 26]In the

following detailed desciiptian QHRSiY 210" E SBRADERALSsDHIMBIOR HReRE Weialisrrmpet forth in
order to provide a more thorough understanding of the in

ordinary skill in theSMi%hADATEIR G PEAIPREY ﬁ%‘ét?@e’g%%g ; Yﬁév’gevggtéééfv!}igge@@?%egtth?rone o
instances, well-knaswbsée ateeeeniwvacdatd@SBMEEofibacbiradsid;lat b yaivait o sopinggulite amvention.

a diverter. The end device 210 may be part of a process control system such as a

well control drilling system that controls a blowout preventer (BOP) and that

measures, updates, and stores data remotely. Furthermore, end device 210 may

receive blowout preventer data from another source, such as from a device

connected through a communication network 230.

[0029] In one example of operation, the local application 214 executing on the end
device 210 reads new data such as measurement values from sensors or any other
measurable or recordable information. The local application 214 then updates the
local hardware database 212 with the new data. In another embodiment, the local
application 214 checks the local hardware database 212 for new commands to

control hardware, e.g., for energizing and de-energizing solenoids.

[0030] The system 200 further includes an operator’s panel 220. As a person skilled
in the art will appreciate, the operator’s panel 220 may be a toolpusher’s panel or a
driller’s panel, or any other operator’s panel. The operator’s panel 220 includes a

local operator database 222 and a local operator application 224.

[0031] Still referring to Figure 2, the end device 210 is configured to communicate
with the operator’s panel 220 through a communications network 230, such as a
local area network (“LAN”) or a wide area network (“WAN”). Furthermore, as will
be understood by the skilled person, the end device 210 and the operator’s panel 220

may include more than one local application executing thereon.

[0032] The system 200 further includes a central control unit (CCU) 240 including a
system controller 250, a communication controller 260, and a utility processor 270.
Each of the system controller 250, the communication controller 260, and the utility
processor 270, respectively, include a local hardware database and a local
application (not shown separately). The central control unit 240 is configured to
communicate with the end device 210 and the operator’s panel 220 through
communications network 230. The person skilled in the art will appreciate that the

central control unit 240 may comprise more than one of the system controller 250,



[0027]In general, embodiments of the present disclosure relate to methods and systems for separating
databases into logical groupings and distributing them throughout a well control drilling system. More
specifically, embodiments of the present disclosure provide distribution of a local hardware database
to each end device and operator's panel of the control system. [0028]Figure 2 shows a system 200 for
updating data from a local location that includes an end device 210 including a local hardware
database 212 and th¢oesannaymitasistioroatialler RE0owd Herttiliyarmersbristy® ip axdepiciievidehe local

application 214 andhe fRddgyiaR Zlketh showth baundaesirondhgisend envief1ssmaude any
device known to one of ordinary skill in the art inclyding, but not Iimite%to, a subsea glectronics
module ("SEM") of QEHBLEIRSCarFRl it ﬂﬂﬁ]ﬁﬁb‘%]m,pé?fﬁséoai% rdPSRITEVSHA §é%icsé) 210 may
be part of a procesth#iahérslseyatzin sughasiruael beaptiatidndling system that controls a blowout
preventer (BOP) and that measures, updates, and stores data remotely. Furthermore, end device 210
may receividBi3lout prdvethiercdstattieoneatrabtisentsolunmt J4hinglideman platdlity cohsesiesdl through a

communication netyark 230, 50330 QAP SKABING S PRATAIRR-RAGAIABRGRIAR Ak executing on

the end device 210 reads new data Such as measurement values from sensors or anél ther

measurable or recSISHIE T ORARRT PRI 6Res A IOSESA™S 1 A h S PTplfatyS!an (o ¥ dware
database 212 with1be neywidatadifferaothesenbadwaenintier ladalap plisdsian Ziddohddks the local

hardware database, 212 rlgr new cammangds to.control hardware, e.g., far.energizin % -energizing
solenoids. [0030]T ae’%é% er%’ S50 0riner f?]c ﬂ%ég g%ng%grngtg?\ag’ p?r%a?_ 2%161“ Slga %%%s%%gs dlled in the
art will appreciate, instwpstsafiverp atasform mtyob ethetsoPurstremplsaifdhe centipl eenirpbyt, or any

other operator's pangy. e RPAIAIORRANEAANIRS H68S oG apesRbIR AkgSmARa2Rd a local

operator application 224. [‘91031]Still refe_rring to Figure 2, the end device 210 is configured to
communicate WINDOWS platform while the othet includes a LINUX platform.

[0034] Communication network 230 facilitates communication between components
in system 200. The communication between components in system 200 may be in
the form of sending and receiving data between the components, wherein the data is
a set of measurement values to be updated to the local hardware databases or other
data necessary for the functionality of system 200 as, for example, commands.
Further, communication network 230 may include any type of communication
means, such as a LAN, WAN, Ethernet bus, satellite, cellular, any other type of

wired or wireless link, and equivalents thereof.

[0035] Furthermore, communication network 230 may comprise a plurality of
networks or communication mechanisms. Particularly, two components configured
to communicate with each other may communicate through more than one
communication mechanism. For example, first and second system controller 250
may be connected to each other through more than one local area network. The

plurality of networks may serve as an additional level of redundancy in system 200.

[0036] As shown in Figure 3, the central control unit 240 may include two system
controllers 350, 351, two communication controllers 360, 361, and two utility
processors 370, 371. One of the system controllers (e.g., 350) includes a primary
local system controller database 352, and the other (e.g., 351) includes a replicate
local system controller database 353. Similarly, one of the communication

controllers (e.g., 360) includes a primary local communication controller database



with the operator's panel 220 through a communications network 230, such as a local area network
("LAN") or a wide area network ("WAN"). Furthermore, as will be understood by the skilled person, the
end device 210 and the operator's panel 220 may include more than one local application executing
thereon. [0032]The system 200 further includes a central control unit (CCU) 240 including a system

controller 250, a communication controller 260, and a utility processor 270. Each of the system
controller 250, the 36armshibatikerdngolél PEGiugdes ahenlitity fnesd osppprcatiens serEoley, include a

local hardware datelagesanés Iasa! %PRH@%H%(?RI&M“(&%Q%%?'MMJ&@ aesHEkGomEal unit 240 is

configured to communicate with the end device 210 and the operatqr's panel 220 through
communications né{WBYKmSSﬂHéi%?%3g%”@%fiiltpﬂ18%éﬁ Wiﬁ‘aag}%&ﬁi g‘%’?aac fﬁghﬁgﬁtr%f%‘ontrol unit

240 may comprise witieg pravaseselahbas: 373tem controller 250, the communication controller 260, and
the utility processor 270 in order to provide redundancy to the system 200 in case one of the system
controller 2H®3Re comniianicpio nfcprimatidepib@iantahbardiayepdeiabasss reprgitutespbsiively, fails, so

that the system 2008y OMRUEHOIRQRAIRIAPale [NGRRNN (AR 6256 1opiEaR Rl AAR kNIt 240

includes a plurality of system controllers 250, the system controllers 250 may perform the same task,

but they may nonefheIRssmds devthirierail gofelils thie dodbe edepdancy RSN B EBRFollers 250

may have differentdypéssefl hestlwarrpidicr eaiwakepiRdfprimarfodaatvability:. Pai2icidy]yheertain
events and/or conditigns . m ause failure jn one t f hardware/software platform, but not others.
For example, if ther(e:éirﬁ?g‘al ?gﬁc%ﬁeu ?&4%%#??0@%%5;}8%85;&8 er(%nﬁloﬁ)gr%m?éd? %%é%i%%g% controller

may include a WINBOWSigdhofmaipieahiridat defehdsdPa ANOgipRTOMAT RIS unication

network 230 facilitafgs GAEMRLRIGALND RANVABMNSIMRANGRIIRLEYSIE Y 20tk JRRgampuication
between components in system 200 ma¥ be in the form of sendig% and rec |vi§%ﬁcé€ta, efween the
t

components, wherdHPRGaHan 0 $22ev il BreloshiBriln 3351082 B IS gt I8¢4l Hardware
databases or otherseaifess CEasheymiorahehtnnaiiginglwyinbsSydiabu(B3 2, kotoeed nhplerigmaimands.
Further, communicatign network 2 ay include t of communicatio as a LAN,
WAN, Ethernet busf?%é‘fae%it%a,t%% ﬁ%%ﬂnf &%Igfnﬁ/esg%ﬁ/ﬁ%d%mwre eglsoﬁ%%lg%%%géﬂc?\% nts thereof.
[0035]Furthermorenesranttigsidatisiginelwoirkers daishgseothprivdishprraifypen henipereding in
communication mechapigmsdgarticularly, two components configured to communicate with each other
may communicate through more than one communication mechanism. For example, first and second

system corjgois] 250 Mryr&ego AR Gitaneadhaolieth Boogbripdetiindaen é-dacal slewanetwork. The

plurality of netvvorkgrg‘]a 3 ccor isn(gg1 ?o%%%ig?e?gljré%\/e% g&%&’e‘ﬁ? gsasr}lc ir] %Sé{grrr? 3%%01hcludes a
first end device 310 and a second end device 310°. In a manner similar to 210 of
Figure 2, the first and the second end device 310, 310’ each include a local hardware
database 312, 312’ and a local application 314, 314°, respectively. System 300
further comprises a central control unit 340 and three operator’s panels that are a
driller’s panel 320a, a toolpusher’s panel 320b, and a subsea workshop panel 320c.
In a manner similar to 220 in Figure 2, the driller’s panel 320a includes a local
driller database and a local driller application (not shown separately), the
toolpusher’s panel 320b includes a local toolpusher database and a local toolpusher
application (not shown separately), and the subsea workshop panel 320c includes a

local subsea workshop database and a local subsea workshop application (not shown

separately).

[0039] The first end device 310 and the second end device 310° are configured to
communicate with the central control unit 340 and the operator’s panels 320a-320c

through a communications network 330, similarly to 230 in Figure 2. It will be



[0036]As shown in Figure 3, the central control unit 240 may include two system controllers 350, 351,
two communication controllers 360, 361, and two utility processors 370, 371. One of the system
controllers (e.g., 350) includes a primary local system controller database 352, and the other (e.g.,
351) includes a replicate local system controller database 353. Similarly, one of the communication
controllers (e.g., -360) includes a primary local communication controller database 362, and the other

(e.g., 361) includesdessiedibyldbalskiliadperioatihatchatrutatorsaprsts 369232 anarelsdlity

processors (e.g., 3ZREINGRS BrEmanciRcakmiliRreRe ssaraahRI. AT 240N thetother (.., 371)
includes a replicate local utility processor database 373. [0037]Each pair of primary/replicate local
hardware databasSSPBHUAHENs REEHEES W taliaths. §Ye 5&%"%8?@1 et eW?r;? atabase or

replicate databasedails, ¢heigy stefim eveouthgiesveitkerot daib, dare tadhemedeataindyopghsetiiein the
remote database. For, Guample, 8 ca3e N R IR BIMALAAEASA 6e g naBhal Sothgireplicate
database (e.g., 35§? may switch to operate in primary mode, thereby performing the functions of failed
database 352. As unijipd0 pridrtheyoneretbrsedss 3AerigmaHepiatdtdatdssioad thadaadentical
sets of data providggoidhetiR!icatrBirbtistnVibhtdartisimiyeeasmmbaidalddrerand the switch will
be seamless. Furthermore, when orj inal primary database 352 is restor gr?the;gﬂ?ginal gllricate
database 353 may RBHEHHEA ] ?@iﬁ%rﬂ?ﬂﬁ%@@%&?%ﬂﬁézﬁﬁé &Rt &t Briginal
primary database 36trol/hidh 340 wickiomddeojoes 8ti0g 3 h0re Blichtenmod eofi@088kRederbmsgmow to Figure
4, a system 300 for.updating data f e ordj refexr odiment is
shown. System 30%1##35(5%95%%%30{; g@&%&%@ﬁ%ﬁr\% %?s%%%%g%ln \({I%%/%gg "1%%r%§mner similar
to 210 of Figure 2,aviagitough thecerd senanbugidte 310, 310" each include a local hardware
database 312, 312" and a local application 314, 314', respectively. System 300 further comprises a
central contf8f8hit 340 h‘f?dl?rﬁ%‘fﬁﬁ%?g?é}fsss}%ﬁﬂlé%éf :E?é( iR e84 deiss 25 9 18 her's panel
320b, and a subsekittatkahbe farell 3IpPeclnathanmne heibiaobfe2P Aavideigmsg Be tived]®éer's panel
320a includes a local driller data and a local driller application (not shown se , the
toolpusher's paneleﬁﬂg‘l?hglg@é%?‘g%glgggtg% %@sﬁgg ata %%eesz%%sﬁgeé %gsof%gérip;&%ﬁ)%cation (not

shown separately)subsertiredsanden hbisResesaned)3 20 Bydewie dunpiag) suibsER Weorkha@p database
and a local subseg;wgekshoR aRRlICaHANIIRShAMASCRRIAE 1Y) piRR3Y e fiEphapy ddyiee 310 and

the second end device 310" are configured, to communicate with the central _contro(fuilnit 340 and the
operator's panels glggironiggmodule. The primary and the standby subsea electronics modules eac

include a local pod database and a local pod application. One of the local pod

databases of a pair of primary/standby subsea electronics modules may operate as a
primary local pod database, while the other may operate as a replicate local pod
database. The local pod applications of the primary and the standby subsea
electronics modules each interface the same hardware and sensors, such as
transducers or solenoids. However, other end devices may include a hydraulic
pumping unit and a diverter. A hydraulic pumping unit may include a local HPU
database and a local HPU application, and the diverter may include a local diverter

database and a local diverter application.

[0041] Thus, in some embodiments, an end device may optionally include a local
hardware database as well as a replicate local hardware database (e.g., where end
device 310 is a subsea electronics module of a subsea pod), while in other
embodiments (e.g., where end device 310 is an HPU or diverter), the replicate local
hardware database need not be required. Further, while system 300 is shown as

having two end devices 310, 310°, one skilled in the art would appreciate that there



through a communications network 330, similarly to 230 in Figure 2. It will be understood by the
skilled person that the operator's panels 320a-320c may also communicate with each other and with
the central control unit 340 through the communications network 330. In the embodiment shown in
Figure 4, updates of new entries of blowout preventer data are communicated through the
communications network 330 from the end devices 310, 310’ to the central control unit 340 and the
operator's panels 3264 88 dicniktoreee thét igmbrteristod daviatsdbio thaa iy kel prasenbih syséirection, i.e.,
commands may begggmmunicated through the communications system 330 from the operator's panels
320a-320c and the central control unit 340 to the end devices 310, 310'. Furthermore, commands may

be sent dirgggyAyom thePpeiaiakSheRaieHte Han 240 Pideeile aott daviensythgsaht Ghmtivaaut going
through the central control unit 340, 10040 Whil?. Fi yre 4 shgws S st%m 300 as Qaa/ir}g fwo end
al hardwarc %ta eatcd orrthe

devices 310, 310", AU i RE AN PR S a e 25 KR BEr 87 g &

er of end devices may be used.
For example, a typiodbsi Miagepbicitoloyd tendwact b ased saithaplicgo derteqd tha prigtewlostibsea pod

and a "blue” subseg Qe 3 BRI RUTBIOLNOAH Bl A HXetiBhhSAch: SaRllsUbsea pod

may include a primary and a standby subsea electronics module. The primary and the standby subsea
electronics modulessiesseisistioriesmedulep of thasubsceradtl QR385 Billdiforraie & the local
pod databases of appaleghmgnary/standby subsea electronics modules may operate as a primary
local pod database, while the other may operate as a replicate local pod database. The local pod
applicationf0¢#fje primRiyuasidsthendtdhdhyvaubsea atecplonicdenof ojesatiat vfrmabadimehs same

nardiare and sensprs, SEASI2HGGLS uoaiRpalln HaweusteAberAR dRnsnay include 2

hydraulic pumping unit and a diverter. A hydraulic pumpind unit may include a local HPU database and

a local HPU applicetisarasibssrecipospriermadme tidd ofccsuteraarads deadhack BRE 448 diverter

application. [0041]Thugirdns@iTso8 HRSNIE4ANRACLHBMGEHE R W IBOP dlia ecthiipriatagal hardware
database as well as a replicate local hardware dataf)ase %—qugaé[ \@/herg subsea
bR A

gnd é}llevice 310biIs 2
electronics moduld BPEPOGSRERAE L A hiS FRERART &FR 856747 WASLERIERC810 is an
HPU or diverter), tdeptizptiagtthéanad katdesaoctitatediaste et pwot deatege#é2k. Farffigeravilile system

300 s shown a5 hayIne e S04 ARINERAAD 4130, NS SHIBRLINADS SO MAHILARRREigRAnal there

exists no limitation on"'the num vices 310 that magl be present in system 300. [0042]In

Stances where md@gih3PiEisrsed soihiieanidaraEntdss S abmay atieiratts SR ), a primary
and a replicate locabhatdyvargisdahase a/g croatethoridhe nodeshkhepmmplicateutopatibargware

e 2 P P e e e N RS 1S i o,

apparent in the folkheinplicate local pod databases 412, 412r trigger the corresponding first and second
local pod applications 414A, 414B to check the local pod databases 412, 412r for
solenoid commands. The first local pod application 414A then executes the
commands 44 on the primary subsea electronics module 410A, for example, in order
to energize/de-energize solenoids. In selected embodiments, a standby subsea
electronics module (e.g., 410B) may only execute commands when switched to
primary mode. The switching to primary mode may be a manual operation,
however it could be set to automatically occur upon failure of the original primary

SEM (e.g., 410A).

[0044] In another mode of operation, as shown in Figure 6, a driller’s panel 520
includes two nodes, similar to the primary and standby subsea electronics modules
of the subsea pods. The first node includes a primary local driller database 522 and
a first local driller application 542A. The second node includes a replicate local

driller database 522r and a second local driller application 524B. The two nodes
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[0043]Figures 5a and 5b shows some example modes of operation of embodiments disclosed herein.
In Figure 5a, first local pod application 414A executing on primary subsea electronics module 410A of
a subsea pods reads new BOP data 40. The first local pod application 414A then updates the new
BOP data to the primary local pod database 412. The primary local pod database 412 is then
responsible for duplicating the new entries to the replicate local pod database 412r. In Figure 5b, the
primary local pod datetfiasahé S2niolsabivesve. pihwtednraydasehdrilleridatabass Azdvionkdated. Y830 of Figure
) with solenoid comgnitfedh At pLEINE e ERMNIRTRRMR A YEr IRA0RE 4., S20a I

Figure 4). This update is automatically replicated to the replicate local pod database 412r. The updates

to the primary and #WePepfUkrdRicatesb tp dhedprlicatc deonl AT¥erARtaRr R @ S d 85 RANS fRst and
second local pod appligationg 4hdAthd 14 licachdekathdrtenl pasbatrtalzadess21?, hggsfahsolenoid
commands. The first local pod lication 414A then executes the ¢ apds.44 on the primary
subsea electronics%rﬁeaﬁ?éﬁi%%%o?néx%er%oﬁ%:[Aﬁ’rc]aor((ijne?})é oagﬂ?é%rag}ll%? eg-l({e)%’e?gilg% ts?o gﬁ%cfs%ln selected

embodiments, a sthosabyridieh detatsienst f3icE2Adfut leotamgnds 18R rhagrsaiyedXac the Gotidnds when

switched to primary.madgochNa-RMhiIGoREIBRAN, BREE SRY.REBITE IR GRGrAloRBRIVEVer it
could be set to automatically occur upon failure of the oriI%ngal primary SEM (e.g., 410A)E. [0044]In

another mode of ofSPAfBHeLAPRIE AR R be? 6B 153 HaFs Baiich 38R be RBOTAFHBIRES similar to

the primary and stasifiiysubseduele ClHuves ¢ astidlakitibdhia stibsra woald. dppechistnhaetircludes a

primary local drillet databa%gtSZZ and[ a firstggt:a(J? %llll)e?rl éﬂ‘e%%%%ﬂ%f?ée%vg}%eﬁe?&%ﬁ?&e includes a
cal dr . )

. . M 1) a not necCess
replicate local drillé? Jatabase 553r'and a secon lller application The twd nodes

interface the samechemaeacech hedprinasirhel sewonsiite fatedseiving Particulst Apes whdgteokemunications
network (e.g., 330 Rf FiayrR.d) WithroBmands 52 Hhisamraliis auematisaivcreniisatagdo the

replicate local driller database 522r, The updates to the primary and the replica{,e local driller

databases 522, 52414PR5Ge F I HaineepumaRdhs Brst nadee T TH RSP LT 2BBHEHBNEED4A, 524B to
check the local drilesnogidheses 2w, &2 tdahe privmean tsdAdtilledewdasted ywhielfirstiaand second
local driller applications 5 524B. Simultaneously. the fir cal-dril jcations
524A, 52413 read rgsaqoané\%,ldé vﬁ’?%rcﬁ{lﬁécfl%%gs%ﬁs%ﬁ%gﬁgg Sgclﬁ Sét{'lsglt% %‘ée%gﬁlﬁégva uﬂe%. gé%agger, one

skilled in the art wd@Pd- abhe serond teseldalisr epplingtinn A IAR ppdntefcibesswhyeseiprbWitiedoto both of

the two nodes. Rajhef, Jar SHRNBLHRICR NS MA%LeesRaBse da8 reeiviRaIpAItigHIRF types of
data, i.e., from various sensars qr types of commands from a different loc_al hardware database, For

data incoming to tHEHRISTIAE fHE iSSP L APYRIRRCEYH LR BRBYY ' fpdhiE SERERY data to the
primary local drillefodatepizatnpXhe wibiceasridseto ndspocildiéltorditabhsating tifethrefirst mivites to the

replicate local drillex databa 221, The d_local drill icafi 4B. es its.newly
received data to itsﬁlgghlnarfl er o‘fata(é asg%%%?g(’)fe&%gl slltgég%aﬁgg%%%fgéa&%ﬁgﬁo%gﬁa%IIer
database 522r of ttlectesisadneduls tperatddin 41pBrabRignisdeB). en ang PedmsniomgeafoiheGplicating the

new entries to the logal Suilel-daiakaaaka abibsticshaadRa hus, in selected embodiments, each
node may communicate with any subsea electronics module (e.g., 410A, 410B of Figure 5B) on any
Pod as lonfedshere exstaraivgad|Pigarn ) vt optinitorie puntk220nine elio beifkeldbfitetuniiirigdo Figure 2,
the operator's panel 220 and the central.contral unit.240 also eac i ' base, i.e.,
an operator's pane Sc?lseﬁfagy’:’oz’a1 a Sgsaeagg }éﬁ?}aé)%%bedi%%wrgg)t%l}é%{gég%%& f%ga%%%g y.t(is such,
every component sttt disgdyaldtgasetéphisabebehintbsfsmed.displagomagneat afspdaed with a
display database. Je HiRlpy deiphiRse:2? e fa e biPins), 1 RXBEHALR Wilh RRWEGP data, from
ay da

any local hardware database. In operation, one_ of the displ labases 226, 246 opergéi)s in a

primary mode, i.e. 330288 a$1¢ AitRIARAHRINE dAlap A AT NRIEP th T BaTRIF PP ER B se 212 is
updated with a nedaeantrgmfadatiedio aidheapdalatbigere tenperatibe, lecabh dreldiapkryl ditdbasess 212

automatically duplicates,the entry to the primary display d ase (e, ther Sh448), which is
then responsible fg?%ijp%lgt]iﬂ%el’{étgg remai I?rlféala?s% éﬁé’da%{éﬁgé%e% ?e?é p i%%%%h%?ltﬁ)ég% and 246) with

the new entry of d¥then. éie theabhrrdaygrelidpphyseabbissirdred withapmurnspfapadtandies at one or

more componentsyiaving sraaHcalerRbINadaee dishind 004chnanRaiemparipieststae local

hardware databasgngrey. gta %lil'ez)pll'{g%?}e igll;]l%y database (e.g., cither 226 or 246), which is then

responsible for updating the remaining display databases (e.g., the other of 226 and
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primary display database (e.g., 226) with new data entries from the blowout preventer. In such an
embodiment, the local hardware database 212 may detect where in the system 200, i.e, on which of
the operator's panel 220 and the central control unit 240 the primary display database resides. The
local hardware database 212 then sends an update of data to the primary display database (e.g.,
either 226 or 246), which is in turn responsible for updating the remaining display databases (e.g., the
other of 226 and 224¥$)[004 Thevhsie ehiyuplidaing.of deaariongne @emerdatibpiayrdatesyapticreshown in
Figure 2 as being Stﬁgﬁl%\/ A5 dVeEe drtaRRSSIrkdcnaiA liViREAN gapinetyRROlRageevice is
intended in the scope of the present invention. Rather, any type of local hardware database 212 of any
end device 210 ma‘}‘ﬁlj’bad'ate the primary display database, including pods, hydraulic pumping units,

diverters, e 48]Figure 7 shows an example mode qf operation betwee draulic pumping unit
380 as an Jﬁ vice wﬁ’h & gén\rﬁ?ﬁ%’:%ﬁtrg{% %Eﬂ“?ﬁ aénv&aocpéga%ar‘ss? pe’ﬁélg %Eﬁéia#?/sdr%ﬁlic pumping
unit 380 receives nenimetp Ulisphigodaeheinge@, ghe2Rpakitk weap plicatintrizgg Aiopd dhes lesvivtal HPU
database 382. The JacahidlP Uniaiehase Ao dsiban iRSRRasIIRIRFAWRIsHING D &:Re WARYY (o the

primary display database. In the embodiment shown in Figure 7, the prlmaré display database 346 is

located with the cePheiedBriloFLIRA-iie., oewbich ofchs arstyy & &pasheedddr e ssmle primary
mode. The primaryceisfibyniebpaseddariheiRpiiplsatasctheidaw ahtjooildatdvarthdattmaining

display databases, .e.,.the primary display.database 346 creates replicate display. databases 326a,
326b at the driller'sjpl)%ﬁté "3@6‘?&%&‘ %ﬂ%t%é’%ogg %é%%r%nﬁl%%géﬂ,%r%g%g&%%? %“F%r?%f’er, all
graphical user inteZ4@e whiglay itnthecsyensitieplarsmdeting terempitéredisplandatabaisefars at all
times. However, thg DraseRE iveRiiomé. not so limited. Rather, one skilled in the art would appreciate
that in alternative embodiments, the primary display database may be located within the driller's panel,
the toolpusfgg4ggpanel, avaRypihpasusieNdae iy arafihay apagranitesd listolnidd Fguebsplay.
Further, while this emQodiment shows the ypdate, of data 1 the ptimary displ atabase (and in turn
remaining display 3a?%1 32‘@3361%?2?{ %ﬁ?efll ﬁﬁ?@ﬁ% éjl%ltﬁle)%f?ﬁ %ﬁg ar ﬁl/vl%nl}?ay%{lpﬁﬁe%é %3?3%&2 from other
end devices may bdevipel atautdndtideipthmacpmisiflthe gatstdnd sevimtzosinRisthenamydypAdditisaklly, for an
end device that inglydles,a 'agal)&%“éwr&%gafeﬁ&edéae@eiha%&\;eg&mett@cghﬁa@w% tabase,

r

one skilled in the art would appreciate that updates to the local hardware database would be replicated
to the replicate locAriahrernsduding pods dsarlic SHTE B MRj SR Y he primary display database
and in turn to the remainjng display databases, [0049]Referring now to Figure 8, a flowchart showing
the steps eﬁ%’é{ﬁed und&IEHE AiPBRES AL ESATRRISI T t?Bﬁ“?’g%)f STy g‘%‘fgﬁé’?ﬁ%’)}n@e executed
by an end device (endt. 331 8sah Eigudevite ovithtlic betiten ] coatralpplit 3did andospdadoSsipimels. s primary
blue-pod subsea e ' g}@%;l I i ow- ' First, step
501 determines if tﬁég%?g%%y e gla%e\ﬁg)?%%rg%%{%? é%\grrgmlg,ss r%gﬁiv)%?g%ﬁ g%ﬁ%?flé)gﬁqgiﬁljowout
preventer. If there @lisation Idrrdetes thelpreidPUidpabaseidde plradas AR thdaehasadR2BOP data to
update. \)Nhenhtherﬁ@hé'ﬁ f@mﬁﬁ&ftﬂ,y?@ﬁ{@aﬁ{g%&}a&? Qgﬁpeﬁ)t{hg Qﬁﬁ;}ﬁ@ﬁﬁm@p&ﬁ?@tﬁ?@s&(eag., 312 of
Figure 4), such as the local .subsea electronics module. datahase of, t ue,or. the yellow pod. Next,
step 505 determin ei?‘ﬂ]l’é)f!élﬁ]fné ?lé%‘ﬁ’&é?egfggﬁﬁ ?a%ﬁé%a?%&gedf&%fsﬁ%g Bsflﬁfgffflevﬂfl?
corresponding to thie loastdi axehivat ewiatiih sez. | ftbieciedl GCUediipate dab&hkmnﬂfmat@ dattoase, step
501 is executed agaip,, |l GIR ISTd SRHGALS JRpRAUNRLS 48ABRAGEFIER OB AUPliaLPShe new

BOP data to the replicate local hardware database prior to execution of step 501. Furthermore, in
selected embodim@#ts 9t semgineentbrelan Srishassplibarctifbiiaay, #1908y siFE58 My also check
to see if there are gRYtESpHSIRIaSEPRSERDASES BIEH B obai igh¢ldRlicate ne 3imkadiaiall feplicate
databases if there are more than qn 0501Referring now to Figure 9, a flowchart.showing the steps
executed in order fSOEQ}Bﬁ ate ?ﬁlégng\%v({g’oﬁsgg%vt%{yall t eeﬁs%%y%[agg%qgggwg sr?rreénepﬁéega? First, step
601 determines wiigtplaystie thealstantwasend dhebseves (mfgrnBuiprofiduepetators38 2Bftizigsire 5) of an

end device (e.g., %&&k&égu{@ﬁ&&aﬁ%@a{&m&é& osiRged Urdaled pitheawientigs#f BOP data.

If the local hardware database has not been updated, step 601 is repeated until the local hardware
database is updat@tPUidABRERatIEA eattcimatve smbedimratsdhe imare figvay daiabestid®he new BOP

data to the be located within the driller’s panel, the toolpusher’s panel, or any other system

component having a graphical user interface display. Further, while this
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primary display database (e.g., 346 of Figure 5). Next, step 605 determines whether there are
remaining display databases (e.g., 326a and 326b of Figure 5) in the system (e.g., 300 in Fig. 4a). If
there are remaining display databases in the system, step 607 duplicates the new BOP data from the
primary display database to the remaining display databases. The steps in Figure 9 are preferably
executed by a system controller, such as first system controller 240 or second system controller 250 of
Figure 2. [0051]Thenitbodimien sheveyithedibdateinfrdaty brthepdmaty disphaledatabagiriandinsysrems. For

example, the SySt%ﬁkﬁ&F%ﬁ%&? WD ABY HAGEISEPDIhSYRIR fhatneedadn pprigateformation
remotely for either archiva Sfg)urposes and/or for retrieval from another remgte, sy terg. )
’Fé(/gﬂéa felist one of the

[0052]Advantageotiét dagdtam Aher Fdiipaees b rudatrd i tis SrvnarySUiss

foII_owing advantagsimiBe eauseral| Additdompentntankide deoitk ahsy stehndéerd ldealidesiweantral control
Lnit, operator's pangia) Jachide i Jeast ans el hardware diaiahase: IR Pl LagS Baneed (o

include a unique blnaatryaﬁgtaﬁffave atabade System that Is replicated throughout the system Data updates

and commands doapptasiate] thetgerdatesuighthisd ashiratdveier drishrse rrreld\psaenlicatid Hadhels to a more
efficient and strearplingd:SystamaRAVIRI R Siatd bk ipdifRalimaRapeddrd dRtphase deginy. All data

updates are made to the local hardware datahase that is concerned by the execution of the

corresponding locA133E AR0 1 WHytBa seape dspley SRAba%S s responsible for automatically
updating t espondjng replicate local hardware datapase,.if apy. [0053]Additionally,.all updates to
a local haa%v%%idatab%%ggfle %\ﬂ?g’rﬁgtlﬁégﬁ? 6%33[8 q[%afﬁ% Bvr%golr{y?}\é ISt a;eligg gel‘)ia%@ewﬂll%h in turn is
responsible for upditiatiothefre iedh apglitisttayisdenesoatsds iFhehsopy stambeereritydabit aeplidate
databases are guajaieed 10 %@9@%@9@ ith sasaie L LNeppiRRide calianplisatiaesienly have to

; Ly
interface to its local hardware and display databases, and the local databases are more closely

matched to the locENFRFAvYePois e Riesiram e A s REMET HUWReh SWitrenders the
database system istesaéties desaley Fikes seps0 { MRkApivbi ¢f therdrivenyiasvhdadeanpdissdibed with

respect to a limiteq, DHpeh oy SMP QRS RS DBRS S SIS AR RENBPiiaglsclosure,
update, step 501 is repeated until there is new BOP data to update. When there is
new data to update, step 503 updates the local hardware database (e.g., 312 of Figure
4), such as the local subsea electronics module database of the blue or the yellow
pod. Next, step 505 determines if there is a replicate local hardware database (e.g.,
312’ of Figure 4) corresponding to the local hardware database. If there is no
replicate local hardware database, step 501 is executed again. If there is a replicate
local hardware database, step 507 duplicates the new BOP data to the replicate local
hardware database prior to execution of step 501. Furthermore, in selected
embodiments, there may be more than on replicate database. Thus, step 505 may

also check to see if there are any replicate databases and step 507 would duplicate

new data to all replicate databases if there are more than one.

[0050] Referring now to Figure 9, a flowchart showing the steps executed in order to
duplicate the new BOP data to all the display databases is presented. First, step 601
determines whether the local hardware database (e.g., 312 of Figure 4, or 382 of
Figure 5) of an end device (e.g., 310 of Figure 4, or 380 of Figure 5) has been
updated with new entries of BOP data. If the local hardware database has not been
updated, step 601 is repeated until the local hardware database is updated. When the
local hardware database is updated, step 603 duplicates the new BOP data to the
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appreciate that other embodiments may be devised which do not depart from the scope of the
invention as disclosed herein. Accordingly, the scope of the invention should be limited only by the
attached claims. CLAIMS What is claimed is: 1. An apparatus to update data in a well control system,
the apparatus comprising: a central control unit in communication with a communications network, the
central control unit comprising a first display database; an end device in communication with the
communications netivety, dirpley dathdaise eorihisii Gigumcil Higuinsiee (RTalsesaingpvbethsperator's

panel in communicalpnwitb-{e60 MY GBS ROt B PPRIBISIIS RANS) FORMYsiag a second

display database; wherein the local hardware database is cqn}{l}g‘ur d to automatically update data to a

primary display daf&8as3PAdiEisatd@ rdhihemeats roaPdis ARy GiRbeS A s aBnSERs, wherein
the primary displaysgatabpiseiss corfigewe BOPadigmabaal e printeryheisizity tdathbassthier dfethe first and

the second display databases. 2. T aragys according to clai I tor's panel
comprises at least'Ghe OF & g?ﬁ?(farys J&%%%Q% t?)fo f)ls?tseﬁgrusl %ggﬁ%‘f gar?%;p gu%gégr\lev%%spﬁ%eﬁ gnel.
system controller, such as first system controller 240 or second system controller

250 of Figure 2.

[0051] The invention described herein may be used with a variety of different
systems. For example, the system may be used with any process control system
that needs to update information remotely for either archival purposes and/or for

retrieval from another remote system.

[0052] Advantageously, system and methods of the present disclosure may provide at
least one of the following advantages. Because all the components of the control
system (end devices, central control unit, operator’s panels) include at least one local
hardware database, the system does not need to include a unique binary flat file
database system that is replicated throughout the system. Data updates and
commands do not need to go through the central control unit of the system, which
leads to a more efficient and streamlined system having a distributed real-time .
embedded database design. All data updates are made to the local hardware
database that is concerned by the execution of the corresponding local application,
and the local hardware databasc is responsible for automatically updating the

corresponding replicate local hardware database, if any.

[0053] Additionally, all updates to a local hardware database arc automatically
updated to the primary display database, which in turn is responsible for updating
the remaining display databases in the system: Primary and replicate databases are
guaranteed to be consistent with each other. Therefore, local applications only have
to interface to its local hardware and display databases, and the local databases are
more closely matched to the local hardware. This simplifies all database
interactions in the system, and renders the database system interaction less

cumbersome.

[0054] While the invention has been described with respect to a limited number of

embodiments, those skilled in the art, having benefit of this disclosure, will
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3. The apparatus according to claim I, wherein the end device comprises at least one of a subsea pod,
a hydraulic pumping unit, and a diverter. 4. The apparatus according to claim 1, wherein the
communications network comprises at least one of a local area network, a wide area network, and a
wireless network. 5. The apparatus according to claim 1, wherein the central control unit comprises: a
first system controller comprising a primary local system controller database; a second system

controller comprisiagpeesiaptithat ddsal coyldimath melicbeldesised evioir socarh denait Avan hentroller
comprising a primajg aea e mumHAALOT:ERRLPHEL Al abasRiifSe AL GRBMADIAiAFontoler
comprising a replicaté local communication controller database; a first utility processor comprising a
primary local utilitfﬁB@e@%BP&ﬁ%@égymﬁ%%ﬂ@%ity processor comprising a replicate local
utility processor database; wherein each of the primary local databases is configured to automatically
replicate data to the corresponding replicate local database. 6. The apparatus according to claim 1,
wherein the end device further comprises a replicate local hardware database, wherein the local
hardware database is configured to automatically update data to the replicate local hardware
database. 7. An apparatus to update data from a blowout preventer, the apparatus comprising: a
central control unit in communication with a communications network and comprising a display
database;
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a subsea pod comprising a primary subsea electronics module comprising a primary local pod
database and a standby subsea electronics module comprising a replicate local pod database;
wherein the primary and the standby subsea electronics modules are in communication with the
communications network and the blowout preventer; and an operator's panel in communication with
the communications network, the operator's panel comprising a display database; wherein the primary
local pod database is configured to automatically replicate entries of data from the blowout preventer
to the replicate local pod database; and wherein the primary and the replicate local pod databases
update entrie@%@ééj to a primary display database; the primary display database being one of the
display databases of the central control unit and the operator's panel and being configured to
automaticallyWhetiatdaimeddsitries of data to the other of the display databases. 8. The apparatus
according to claim 7, wherein the operator's panel comprises one of a driller's panel, a toolpusher's
panel, and a bubsesnarpiaiuble pedats datp s avelberaienl RstER She GBI SRAPTISiREerein the blowout
preventer comprises a subsea blowout preventer. 10. The apparatus according to claim 7, wherein
the communicetitiabartplonktdo waprsetcatide adthonecmramiseat e vrasnbelceatipligentitba network, and

a wireless nelyyQdmphidind R RRPRI Satebeieglate data from a blowout preventer, the apparatus
comprising:
an end device in communication with the communications network, the end device

comprising a local hardware database; and

an operator’s panel in communication with the communications network, the operator’s panel

comprising a second display database;

wherein the local hardware database is configured to automatically update data to a primary
display database designated from one of the first and the second display databases,

wherein the primary display database is configured to automatically update the data to the
other of the first and the second display databases.

2. The apparatus according to claim 1, wherein the operator’s panel comprises at least

one of a driller’s panel, a toolpusher’s panel, and a subsea workshop panel.

3. The apparatus according to claim 1, wherein the end device comprises at least one of

a subsea pod, a hydraulic pumping unit, and a diverter.

4, The apparatus according to claim 1, wherein the communications network comprises

at least one of a local area network, a wide area network, and a wireless network.

5. The apparatus according to claim 1, wherein the central control unit comprises:
a first system controller comprising a primary local system controller database;

a second system controller comprising a replicate local system controller database;

a first communication controller comprising a primary local communication controller

database;
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a central control unit in communication with a communications network and comprising a local CCU
database and a CCU display database; a first subsea pod and a second subsea pod, the first subsea
pod and the second subsea pod each comprising: a primary subsea electronics module comprising a
primary local pod database, and a standby subsea electronics module comprising a replicate local pod
database, wherein the first subsea pod and the second subsea pod are in communication with the
communications network and the blowout preventer; and a hydraulic pumping unit in communication

with the communications netv¥ork, tht(ra ngdraulic; umpin% lénitkcgp;é%%siggi%&(ggackmr%h)epatabase; a
diverter in cdhifiERICRIBI R e CEMuRICRtioNs heterk, the divert

Iverter comprising a local diverter
database; a tethmsssher's panel in communication with the communications network, the toolpusher's
panel comprising a toolpusher's display database and a local toolpusher database; and a driller's
panel in conmiion éiip previsatromprsing mpcmion o erb uilipkHseswiHatekepraArd comprising a driller's
display database and a local driller database; wherein one of the CCU display database, the
toolpusher's alispiad/utitita basessarvdnibasthg|eeslidiplesplaiih proccengedardssas a primary display
database; wherein the primary local pod database is configured to automatically replicate entries of
data from the/lmimcatipeévierpemioythvealalltitates | somnfgd ddtadviamatically replicate data to

the corresponding replicate local database.

6. The apparatus according to claim 1, wherein the end device further comprises a
replicate local hardware database, wherein the local hardware database is configured to

automatically update data to the replicate local hardware database.
7. An apparatus to update data from a blowout preventer, the apparatus comprising:

a central control unit in communication with a communications network and comprising a

display database;

a subsea pod comprising a primary subsea electronics module comprising a primary local pod

database and a standby subsea electronics module comprising a replicate local pod database;

wherein the primary and the standby subsea electronics modules are in communication with

the communications network and the blowout preventer; and

an operator’s panel in communication with the communications network, the operator’s panel

comprising a display database;

wherein the primary local pod database is configured to automatically replicate entries of data

from the blowout preventer to the replicate local pod database; and

wherein the primary and the replicate local pod databases update entries of data to a primary

display database;

the primary display database being one of the display databases of the central control unit and
the operator’s panel and being configured to automatically update the entries of data to the
other of the display databases.
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wherein the primary and the replicate local pod databases, the local CCU database, the local HPU
database, the local diverter database, the local toolpusher database, and the local driller database
each update entries of data to the primary display database, the primary display database being
configured to automatically update the entries of data to the remaining display databases. 12. The
apparatus according to claim 11, wherein the blowout preventer comprises a subsea blowout
preventer. 13. The apparatus according to claim 11, wherein the communications network comprises
at least one of a local area network, a wide area network, and a wireIer network. 1%1. A method to
update data from aTB?oa&RRﬁﬁ?tbﬁ’é?f@ﬁ‘?é‘ﬁ AR h S A B SRS A R R G B e 8 nral cntrol unit
comprising adfifst’d sklyadeninbsisestorreb ord menbicanonsknetidotk; communicating an end device
comprising a local database with the communications network and the blowout preventer; connecting
an operator'® paneTisoapprising aacostien ¢ dibpiay. detatsins theobihwasd MIRTERIRE PGS thvOrK;
designating gRgQhibedistarstdne second display databases as a primary display database; updating
the local hardware database with entries of data from the blowout preventer; automatically updating

the entries of glata fipm,aedpcabhianhva @ fatabaseipibedrina s ey satahasadnrough the
communications netwogk; and automatjcally. updating the entries gf data frgm the primary display
database to ThESHRE? %ﬁ‘athoé affij%?aa{lr? avﬂ%tlé %é%:%le%ﬁeﬁ %ep%‘g)ﬁgd%?gggggﬁss otk

11.  An apparatus to update data from a blowout preventer, the apparatus comprising:

a central control unit in communication with a communications network and comprising a

local CCU database and a CCU display database;

a first subsea pod and a second subsea pod, the first subsea pod and the second subsea pod

each comprising:
a primary subsea electronics module comprising a primary local pod database, and
a standby subsea electronics module comprising a replicate local pod database,

wherein the first subsea pod and the second subsea pod are in communication with the

communications network and the blowout preventer; and

a hydraulic pumping unit in communication with the communications network, the hydraulic

pumping unit comprising a local HPU database;

a diverter in communication with the communications network, the diverter comprising a

local diverter database;

a toolpusher’s panel in communication with the communications network, the toolpusher’s

panel comprising a toolpusher’s display database and a local toolpusher database; and

a driller’s panel in communication with the communications network, the driller’s panel

comprising a driller’s display database and a local driller database;
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15. The method according to claim 14, further comprising automatically updating the entries of data
from the local hardware database to a replicate local hardware database of the end device. 16. A
method to update data from a blowout preventer, the method comprising: connecting the blowout
preventer to a communications network; connecting a central control unit to the communications
network, the central control unit comprising a first display database and a first primary local hardware
database; communicating an end device comprising a local hardware database to the communications

network and the blowoug preventer; connecting,an operatqr's.panel to the communications network,
the operatorghﬁ§ﬁé?rbeo?‘£n%s(f§8 § A q%%"‘ 8 |$pgllz§11§/t %ff))é'ﬁgesres glr%? 2 éé%%ars]% ?onr(lfr%éclr%l/g?lcl)%gl hardware
database; dasipjantrepensenstaise s ssprammusritcdidagtsplay databases as a primary display
database; designating one of the first and the second primary local hardware databases as a

designated detterbiaghe prdaitryahrodidatiyeratisdodfistndde aviometivalivscptienganfrisariidathlowout

preventer; agtipmatispivostpeatingridene Mipiesoldatsiramhe;designated database to the local
hardware database of the end device; automatically updating the entries of data from the local

hardware dajabraesf thagpdndenicepiedhedesipar aisaiay Halehpcetpnhpisépmatically updating the
entries of daja.fiam ine RAMAN displvdaiaRase iRieaisL Al RISkt G RaRRA display

databases.
database each update entries of data to the primary display database, the primary display

database being configured to automatically update the entries of data to the remaining display

databases.

12.  The apparatus according to claim 11, wherein the blowout preventer comprises a

subsea blowout preventer.

13.  The apparatus according to claim 11, wherein the communications network comprises

at least one of a local area network, a wide area network, and a wireless network.
14. A method to update data from a blowout preventer, the method comprising:

connecting a central control unit comprising a first display database to a communications

network;

communicating an end device comprising a local database with the communications network

and the blowout preventer;

connecting an operator’s panel comprising a second display database to the communications

network;
designating one of the first and the second display databases as a primary display database;
updating the local hardware database with entries of data from the blowout preventer;

automatically updating the entries of data from the local hardware database to the primary

display database through the communications network; and

automatically updating the entries of data from the primary display database to the other of

the first and the second display databases.
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17. The method of claim 16, further comprising automatically replicating the designated database to a
corresponding replicate local hardware database.

15.  The method according to claim 14, further comprising automatically updating the
entries of data from the local hardware database to a replicate local hardware database of the

end device.

16. A method to update data from a blowout preventer, the method comprising:
connecting the blowout preventer to a communications network;

connecting a central control unit to the communications network, the central control unit

comprising a first display database and a first primary local hardware database;

communicating an end device comprising a local hardware database to the communications

network and the blowout preventer;

connecting an operator’s panel to the communications network, the operator’s panel

comprising a second display database and a second primary local hardware database;
designating one of the first and the second display databases as a primary display database;

designating one of the first and the second primary local hardware databases as a designated

database;
updating the designated database with entries of data from the blowout preventer;

automatically updating the entries of data from the designated database to the local hardware

database of the end device;

automatically updating the entries of data from the local hardware database of the end device

to the primary display database; and

automatically updating the entries of data from the primary display database to the other of

the first and the second display databases.

17.  The method of claim 16, further comprising automatically replicating the designated

database to a corresponding replicate local hardware database.
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