MUX BOP DATABASE MIRRORING BACKGROUND [0001]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 wellggre; Benp@apia BiulsoMERROH DS gas exploration involves
penetrating a variety of subsurface geologic structures, or "layers." Each layer generally comprises a
specific geologic composition such as, fm@z@lﬁ sandstone, limestone, etc. Each layer may
contain trapped fluids or gas at different es, and the formation pressures increase
with increasing depth. The pressure in the wellbore is generally adjusted to at least balance the fol
mation p re by, fOY SxetRR, Hridr SERITEE HBRSH)! GF Urminhiaa AR wE IS §dH icteasing
pump pressureatithe surfacetthe well {00a3There araResasions.during.erilingapesiations when a
wellbore may penetrate a layer having a formation pressure subs anti?lg&hié?q?r than.the pressure
maintained in tife RVBIBO BT WhEn RO T S HEWEITTS E5a48 Ve X ake A 2 e THE Sressure
increase associatedwithy the-kickisiganeralygproduedddsysanpnfiaxtaf @tmation fluids (which may be a
liquid, a gas, or a combination thereof) into the wellbore. The relatively high pressure kick tends to

propagat@@iith a poiritlofentryiavthewellbogensphiblectird mea fvighzpresBure. regiondesanios pressure

region). If the kigks allowed fo,[egch the, suifase, drling.0uid, sl (ool and herelilingstructures

may be blown o he wellbore. owouts" often result in catastrophiic destruction of the
drillin.g equipmesr (isicl sairgifor exakmpte; thBaghillingrigyamalin substantial TrRarorLEaatif of rig
personnel. [0904]Bscasg afheJrigk-of hlowouss: blawout previentarshare dypically instalied at the

surface or on the sea floor in deep water drilling arrangements so that kicks may be adequately
controlled and "GiféiatsaPaat Orifie Sy &nt BIOWEGE JraveritersHiTas ie: ot Absd B BfEMively seal in

a wellbore until getivgNARSHQSCAR PREAGER Wpth. The pressure in the wellbors is generally

adjusted to at leest 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 weil,

10003] There are occasions during drilling operations when a wellbore may penetraie
a layer having a formation pressure substantially higher than the pressure maintained
in the wellbore. When this occurs, the well is said 10 bave “taken a kick”™ The
pressure increase associated with the kick is generally produced by an influx of
formation fluids (which may be a liguid, a gas, or a combination thereof) nto 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™ often result in
catastrophic destruction of the drilling equipment (including, for example, the dnllmg

rig) and in substaniial injury or death of nig personnel.

0304] Because of the risk of blowouts, blowout preventers are typically mstalled at
the surface or on the sea floor in deep water drilling arrangements so that iacks may
be adequately controlied and “circulated out” of the system. Blowout preventers may

be activated to effectively seal in a wellbore until active measures can be taken o



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 second type of the blowout preventer is the

ram-type b'OWOéJJn%O%\{ﬁQ&%&R%ﬂg RS RLSVeNters hpically GRIRVSE Abadyand atleast two

oppositely disposed bonnets. onnets are generally secured to the body about their circumference
with, for exampleriboke: msiertioalgHBANSES T BasEoR et IHEBEEY With a hinge and bolts so
that the bonnet may be rotated to the side for maintenance access. 100061Interior of each bonnet

contains WHiStbn actuAtes e rmloTRa TRt STHE  SPRRPRSy SRR S Bt eim 826Kar rams, or

blind rams. Pipgtams.{includingyariable hatgsams) endpaa.andseakpround ¥ detipigelor well tool
left in the wellbore, leaving the engaged objects intact, in\congast, shear rams eté%% e and physically

shear the drill pfI@BIEBIFGLRISTEIPHRE WelfiSRE. SRRIAATS BIVECHRS ERTadR 't

bt and seal
off the wellbore sphenmngrevihpiperorwelbdqots arein thecwlefborexTihe favag aré typisallyslocated
opposite of each other and, whether pipe rams, shear rams, or blind rams, the,rams typically seal
against one ano%?%?sb?&i%&gt%s%éc%h%eér%%f ita{%vegﬁggfge%‘ne c}g?,{a“e{’rrb{c;}sa%i fe we eo%%to%’égms such,
many oil and gasadiearing-fermationsilidcheneatidabgbshodiesohivete b Pragusiag Wellswxrtending into

these formations.are gulnpe! wifh sua5e ellneads aod aiher wadspvelerinsiallatignsihich rest at

the ocean or sea floor. As such, it is‘customary to provide blowout protection and other related
functions duringnstibissandeifligseperations. As such subsea blowout preventer installations may he
equipped with numerous and varied types of valves, rams, and other operating controls that may be
hydraulicé#ifflectro-nigarianriafEloP SlBeBHyERs N EATy D FeTEd B eorkFS] %&%@M@f@dﬁmm
shallow water, many.subsea hloweubpreveni&and flowscontilinstafationsearecontiolieths

hydraulically. These all-hydraulic systems may include g bundle of hydraulic hoses and control lines
extending betwedh thk &F%E@”éﬁcf%eﬁlfgéﬁ%iér’éf?w?e}ﬁgtf\"fé]l&/?fﬁy ST el s o8

ividual hoses may supply
hydraulic power-frarsothe istiviageito thesubsesdnstatiation ia moniter, thestatuss oftirersubsea

equipment and pertor, contiol eneratans, Advenigaaously. fhese sysients ale simple Igllable, and
inexpensive for e%stlvei)/s ort hose e‘nBt S (1.e., water epthsP) alt o_ugh response time may he slow.
However, in deepwigterairistéliationssthe fetpongétimeiomanhydramiecsystem Widkeases Bad its
reliability decreagesy e, The rams are typically located opposite of cach other and, whether pipe

rams, shear rams, or blind rams, the rams typically seal against ene another proximaie

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

HO0GT] As such, many oil and gas bearing formations He beneath large bodies of
water. Producing wells extending into these formations are equipped with subses
weltheads and other underwater mstallations which rest at the ocean or sea fioor. As
such, it is customary to provide blowoul protection and other related functions
during subsea drilling operations. As such subsea biowout preventer instaliations
may be equipped with numerous and varied types of valves, rams, and other
operating controls that may be hydraulically, eleciro-mechamically, or electro-

hydraulically operated to control wellbore fluids.

[60038] In shallow water, many subsea blowout preventer and flow control
installations are controlled hydraulically. These all-hvdraulic systems may include a
bundle of hydraclic hoses and control lines extending between the surface and
subsea facilities. Alternatively, individual hoses may supply hydravlic power from

the surface to the subsea installation to monitor the status of the subsea equipment
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10009]In response to the demands of deep-water subsea environments, electro- hydraulic systems
were introduced to improve the performance of traditional hydraulic systems in deep water or over lons
distances. As such, an electrohydraulic subsea control cable may employ a multiplex (IviUX) hose in
which several hydraulic control signals may be multiplexed (e.g., through digital time division) and

transmitted. Themullitude ofsignals-maythen heseparated auialieendofitha dnulipiex hose and

used to manipulate valves in a control pod of a blowout E)rev nter or anotheé sgj%ﬁ%{ﬁonégonent.
While a multipleSmiBRESNRE iy BELRYASHC M5ge P8RS uld be VRGErSTBEE AR ectrical line

may also serve assaoydltiplexing soaduit. HOOLOIR efedeng-initiallystal higure thearspxampilacof an
offshore drilling l%nit ]EO alﬁ%Q from U.S. Pateg%[ﬁ%\l.o. 64%41, 96 i\sga%%d to Childers et oh, and
incorporated by PETErBREA IR SRt S5 TSR AN DRIRG it 0 ietudes a floating drilling rig 12 in
water 14 le of drilling a well.intg a sea floor 16., Drilling unit 10 is shown connected to a BOP
stack 30@3&%@ a plugllitr)‘?% of Fﬁ?ntgd%ea%%ﬁﬂa%f%% gjffte%u‘gﬁk%r psgill%%é umbi |(§aﬁ? cab’les‘ 22 and 24. As
such, electro-hydngirlic! sy sterascontrellimgrilowd utpreventerstisrasghhosss requirdiEeshtrol system.

LA such, It may g desirable. o fenive, coNtol sySiain fafa Indalabage facfutiediser analysis

Particularly, it is &sirable for any process control system to have data storage device, such as a
database, in a rehiGteliECANBIF: Sl el ST THIAY OB 16 UBH AR SN dMSF StorePisrPniAliGh remotely
for either archiva, purposes-arforretrievaldiom anetherremplesysten. hosexample aremote (e.g.,
international) marlufactqrin plant may need to store pertinent production data remotely for archival
purposes. In conﬁ*é(ﬁ%oé)lé%%lt@ﬁﬂﬁﬁ%&&% ?ﬁﬁ%%%&é%y HE S ARTEFERE eo‘éfrgH@% for local
display and processing of-theupre@uction dathuiQ0i2 kiudatahase:may hesaccaliection ofidata

organized. usefully for the benefit of a software application (e.g.. a contral system)..Ty ii:ally, a
database is asso@(ﬁ‘t‘éodl\/\mﬁvgné%ft%aq%q%‘g%éﬁba% a %jém"%ghagv(-:?}ii%gtnﬁgr ¥?ﬁsua v]aerzeﬁty%? tasks (c.a.,

software applicatipmtasks ) odirshidcdatabasah:thel rangedfwindhtvaryd angelyaapdnahesintdided use of
the database and the sthisgicaiteion of é@g fg@tabase manager. 10013]As subsea well drilling is
= ye tot R

. SErVEe Jis \R1EES ng ¢
performed in what would be considere e a harsh

10010] Referring initially to Figure 1, an example of an offshore drilling unit 16 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 ng 12
in water 14 capable of drilling a well into a sea floor 16. Drilling unit 1¢ is shown
connected 1o a BOP stack 30 having a plurality of ram BOP actuators 94 through a
pair of umbilical cables 22 and 24. As such, electro-hydrauiic systems controling

blowoul preventers through hoses require a control syster.

106111 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 t©
have date storage device, such as a database, in a remote location. Such systems
may need to npdate and/or store information remotely for either archival purposes or
for retrieval from another remote sysiem. For example, & remoie (e.g., international)
manufacturing plant may need tc store pertinent production data remotely for
archival purposes. In contrast, a local (e.g., domestic} system may access the same

remote archive for local display and processing of the production data.
10012} A database may be a collection of data orgamized usefully for the benefit of a
software application (e.g., 2 control system}. Typically, a dalabase is associated

with a software-based database manager that performs a variety of tasks {e.g,

(WF)



environment, numerous threats exist that endanger subsea equipment. Therefore, it is desirable for
subsea equipment and systems to be resilient and functional despite these threats. One way to
achieve this resilience is to add redundancy to systems currently in place. Therefore, it is desirable for
a control system to have redundant features, as BOP control systems protect equipment, the

environment, ang the ivas RiHis P peraiers S UMMAR Yhd 00d4lid ehriaspetkaihnepon here
embodiments, an apparatus to remc%;a?lf%archive da]ta from a b%o%yo ttggeventer comprises a first

system controlleFFPEEFMHTFIMERTBHARAET A6 BIBIRT Hravents 1 ev Al

N & ToRmunications network, a
second system controller in com ication with the blowout preyenter and th igations
networkiéw remote% 8‘6%@8[ o ezeﬂt%%rriﬁmll}}n‘?ﬁga %ﬁ\(}sﬂ%?e%/evg{r} ,laﬁ{?%%oe%@sﬁbe_mote server
connected to the-camnrumicatiensasthcrits Thistfitst redotecsenrerisaunfiguteditoaforive the data
from the blowout preventer through the first local.cantroller apd the.commupications aetwark. The first
remote server isltg:péiﬁfllé%rg thbsgtﬁ’c% ?v%gtlﬂ%z%c%%aﬁ%%he_bloqut prleventer through the second system
controller upon affaitursatthefirstaystercesierdisrrsBiftag Fomadarrsyadarah GilfslFEdmponent.
10015]in one aspect O 9Re QLNaikLMPOIMENS H-aBPa bk Lo samatelyaichivaudala:from a

blowout preventer comprises a system controller in communication with the blowout preventer and a
communications fratisekes BHEB FeHTBle SERR I EonTHUERTEE o A R B B RIniNiEAt ONE network, a
second remote sgfyvgrdR:cesmmunication with the communications network. The first remote server is
configured to archive the data from the blowout preventer through the system controller and the
communications network. The second remote server is configured to archive the data from the blowout
preventer through the system controller andsiidlddiiiinications network upon a failure of the first
remote server resulting from damage in an oilfield component. 100161In one aspect of one or more
embodimgyits4 pn apparatits daeemotehy archive eateofiorarasblovwpptprevernemetipriseya first
system controller jn comm.unication with the blowaqut icat] ¢, and a
redundant netwoﬁ?, aa%oé%gr%ggg/ﬁs%?e mggﬁ{% ern: %%Srf?r%%%rﬁg (gu%rr%v%?t th}eé?b%g\%vtgﬁt&[%%%%%tr, the
communications rétwerk, Fnddhe redumtiantietivorky A fiRstAEIMOtESEAET ih EBFHPAURIEEION with the
communications E‘&EW&T&%H%&%ﬂﬂﬂ&%ﬁ%t%@%ﬂﬁﬂ&@ £CepRd rempte SesMehiRe@mamuUNication

with the communications network and the redundant network. At least one of the first remote server
and the second réMBeEserVErisTEBATEFEETC AFEANAS tie Bt P INE BIGW OG BrEveerithrough the

communications pgtyark-anpd-akleasteneabihe fiistsystemicanitellesrantd thelseiond:system
controller. Further, the at least one of the first remote serv%sr% %pd thc% second remote Server is
configured to arciRESHE WAIRHE thamBibHcEt BrEtERE OGS the FedUTHARE Hetwork upon a
failure of the compemicatiensaneiwdrisesuttingfranodamagesil.an GilfickdscomponertvE004 71in one
aspect of one or more embadiments, an apRaratys ta emolely,archive: Jaialiam ablowgys preventer
comprises a first system. Controller in communication with the blowout preventer and a
communications networkpasécondsystahcontibidiin tommuyaisarion withihe Behdutpteventer and
the communications n%%%{g,c%%&ggmote server in communication with the communications

15 dit | .
network. The remote server is configured to archive the data from the blowout preventer through the

fast systemgpgiroller and the communicaions Retweskifbasemalssarveiseanfigurediioarchive the
data from the blowout preventer through the second system controller and the communications

network upon a fafith B HEOE) BISHTEBNErONEE Yost RIS R o danTage SHaH Bliftd e 8ponent.
8]In one aspect ofiane; et moere-embediments canmethed lortemotalyarchive datete server in

communication with the communications network, 2 second remote Server im
communication with the communications network. The first remote server is
configured to archive the data from the blowout preventer through the system
controlier and the communications network. The second remote server is configured
to archive the data from the blowout preventer through the system controller and the
communications network upon a faiture of the first remote server resulting from

damage in an cilfield component,



from a blowout preventer comprises communicating a first system controller with the blowout preventer
and a communications network, communicating a second system controller with the blowout preventer
and the communications network, connecting a first remote server and a second remote server to the
communications network, archiving the data from the blowout preventer to one of the first remote

server afjiig second.eqote,seryer fugugh the semmunicains nemerk aadons gledist system

controller and‘the seczondnsys em controller, and archiving the data from the blowout preventer
through the secohithsyete mbioners EETRIcH eofalitifesor fist fREtEY <t YEHtHo FeFTEsTIGREY from

damage of an oilfigld GomBERENLIAALILINQAE ASRESLES ARG AL Mok STRAdiIReRtsamethod to

remotely archive blowout preventer data comprises connecting a first system controller, a second

system controlleFeePfifst SEHABLe SBRITa il A SEEGHEHEMR0® Lot BB R onMhetworlc,

receiving the blowguit prevertar datadin thadirstandispeand system contrallesmaschivirg the blowout

preventer data from the first system controller to the first remote server, and archiving the blowout
pre-venter data fRGFTENE A EPLyEEHT SAEPBIEE t8lte SSEERH @ﬁf&% Eitaleimel et

server upon a failtire of the first
remote server resdting feom damagenteamaitield compbnant-BRIER DRESCRIFVEIONOFRDRAWINGS

accordance i S GSBATICH ot o pHECet IS8 TG LS T encure 2 Sl system i
accordance with ssmembodinfentaf theapigserif:digelosuper the blowour preventer through the
communications network and at least one of the first system controller and the
second system controller. Further, the at least one of the first remote server and the
second remote server 18 configured to archive the data from the blowout preventer

through the redundant network upon a failure of the communications network

resulting from damage in an oilfield component.

00171 in one aspect of one or more embodiments, an apparatus 1o remotely archive -
data from a blowont preventer comprises a first system coniroller in communication
with the blowout preventer and a comniunications network, a second syswem
controller in communication with the blowout preventer and the communications
network, and a remote server in communication with the communications network.
The remote server is configured to archive the data from the blowout preventer
through the first svstem controller and the communications network., The remote
server is configured to archive the date from the blowout preventer through the
second system controller and the communications network upon a faikure of the first

system controller resulting from damage 1n an oilfield component,

10018} In one aspect of one or more embodiments, a method to remotely archive data
from a blowout preventer comprises communicating a [rst system controller with
the blowout preventer and a commumcations network, communicating a second
system controller with the blowout preventer and the commnumications network,
conmecting a first remote server and a second remote server o the communications
network, archiving the dara from the biowout preventer to one of the first remote
server and the second remote server through the commmunications network and one

of the first system controller and the second system controller, and archiving the

(%41



[0023]Figure 4 shows a fiCAVCharT for a process in accordance with an embodiment of the present
disclosure. 100241Figure. 5 shows a flowchart for a process in accordance with an embodiment of the
present disclosure. 100251Figure 6 shows a flowchart for a process in accordance with an
embodiment of the present disclosure [0026]Figure 7 shows a flowchart for a process in accordance

with an nbod ent gl e AARALJIREIRAE DET AL BOESHR IR Lhesisrssiic ampediments of

the present disclosure will now be _detall with reference to the accompanying Figures. Like
elements in the. vAfisdsTiyties cretodrotess biptikeore firaaee ¢ eriisl foroenisisténcy.

10019] In one aspect of one or more embodiments, a method to remotely archive
blowout preventer data comprises connecting a first system controller, a second
systern controller, & first remote server, and a second TEmMOtE server to a
commuiications net\xforii, receiving the blowout preventer data m the first and
econd gystem controliers, archiving the blowout prevenier data from the first
sysiem controlier to the first remote server, and archiving the blowout preventer data
from the first system controlier to the second remote server upon a failure of the first

remote server resulting from damage to an oilfield component.

BRIEF DESCRIPTION OF DRAWINGS
F0G260] Figure 1 shows a prior art oil drilling unit.

16021} Figure 2 shows a database system in accordance with an embodiment of the

present disclosure.

[6022] Figure 3 shows an example system in accordance with an embodiment of the

present disclosure,

[0023] Figure 4 shows a flowchar for a process in accordance with an embodiment of

the present disclosure.

10024} Figure 5 shows a flowchari for a process in accordance with an embodiment of

the present disclosure.

§025 Figure & shows a flowchart for & process in accordance with an embodiment of
g P

the present disclosure.

10026] Figure 7 shows a flowchart for 4 process in accordance with an embodunent of

the present disclosure.

DETAILED DESCRIPTION

10627} 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.



[0028]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

e InveiserL 00294 ﬂ%ﬁﬁb@gBg_aiﬁgg%%ﬁhgg&npagsﬁgtogiﬁ&l@é%&@&ﬁ{&t@, 3upethed and a

system ljo provide remote at minoring with provisions for local data backup. More specifically,
embodiments ofsteifiredinit diseleguiesBrovidiéaein ore BT Mt IS HH AT HABH R Up

databases, i.n which,thecantants.of the Jatabasgs-willbeeiviasetasrara thanemote.plagorms.

Further, the method and the system provide writes to the lgcal disk upon failure of the remote

platforms. The IGEsFRUfiteSHidly BEratemmutBan) NpaRt B e MastEt HafBAEa Bor storation.

100301Figure 2 ghowsrensysiam, 200: esremateh arshiviay Wata fiomsadosatiocatien 02 that includes
a first system controller 240 including a first local processor 241, a first local storage device 246, a first

archiving @gication 242-and adirstsehefiblomaut preventerdtaia244-Mabis todecdrehived to a
remote database 204. It should be understood that local storage device 246 E%fiéf paeh%glyugevice known
to one of ordinary SKIilS 8 AFFiRERIdInG: hut not Timited To, Magnetic drives, flash memory, volatile
memory, and opiidalechivesichiiytherhaie;ditstsystemesontbidnr 240 e serpasroblpeosess control

system that updales o siores. g, emoleli A1) sysiam caplfpller 24AmaktRcaivR it setof

blowout preventer da or archival from _{inoth‘er source, such as from a device connected through
a communicatiornsyssinase; befirseeetvtfsop. dbipad wripehginae 8r frsteydteri®ontroller 240
in some other fashign, 1093 1in,operation, fisst-archivingappligationR42rdirects first&ystem controller

240 in an attempt to archive first set of BOP data 244. First archiving application 240 initially operates
in a primary mode¢ disrriTatiucROAr & SR MASBhTATERSAPPRS EFRF Bl the process of archiving data.
in one embodiment, when first system control%}er 240 has first set of BOP data 244 Rhat needs to he
archived, Bt rchiving 8PSl MK 24 Sy alh P BHRTS Pgﬁﬁ%s&&’e’“&re"% SHirBt sy stent Controller 240 in
sending first set giiBOR data?44 fosenate: datahake 204 fohdichivalsFurthennmebiridicase where
remote database 204.is ynavailable, first,archiving application 242 operating in primary. mode may
direct first systemfb%r%ﬁ%%iesrt‘ﬁﬁﬁttg ”\/"Y/lrﬁ%gfi%t %eltl’(‘?% é%%‘&l aa%%f”% § ws‘% Gtg? gtgrggg %{é&ée 246,
100321 Furthermoteysystem:200 inchidesmsecond sysien coatioler2Boetrifgdred thoptovide

redundancy In (e, YRl gkl LAl austam conaglRle 42 I smBadiment distsystem

controller 240 is configured to communicate with second system controller 256 through communication
system 230, suchPabitaloskl dreAnatibrkoERaNT opt ARt A B HBRIG I SRARP). BEi¥n, second
system controller 2pgiincidesa secondlacalprocessor2hldsa seeanddocalstormgedeviee 256, a
second archiving application 252, and a second set of blowout preventer data 254. Preferably, second

set of BOP data Z54R& idanticaPt6HirsP St o BEP i¥a P44 5h fir SFLFRERT SMrbiter 340"5hd may be
obtained by secongsgystesesiniroller 250, inaananfier sinilal tocthatobfirstisystem: comtréiter 240.

archival from another source, such as from a device ceomnected ihrough &
communication system 230, or first set of BOP data 244 may originate on first

svstem confroller 244 1n some other fashion.

[3631] In operation, first archiving application 242 directs first system controiler 240
in an attempt to archive first set of BOP data 244, First archiving application 240
initially operates in a primary mode, which instructs first system controller 240 to
carry out the process of archiving data. In one embediment, when first system
controlier 240 has first set of BOP data 244 that needs to be archived, first archiving
application 242 operating in primary mode directs first system conireller 24¢ m
sending first set of BOP data 244 10 remote database 204 for archival. Furthermore.

in a case where remote database 204 is unavailable, first archiving application 242



10033]It should be understood by one of ordinary skill that BOP data (e.g., sets 244, 254) may include
any measurable or recordable information (e.g,., wellbore pressure, wellbore temperature, ram
position, etc.) related to the operation and control of a remotely located (e.g., subsea) blowout
preventer. The ability to archive and retrieve BOP data may be especially useful in monitoring and

controlling the WS#%%%@;B@}E@U%a%me&qga%ﬁta%ﬁ%mw PIFYEWRIIHAR dBpprtant safety

toot useful in contro erse Wellbore pressure events and preventing damage to operators,
equipment, and BeRetriirdAfnieriiralpsiictrageivadiéforical BOP data may be useful in predicting
wellbore behavior for the same or a similar well in the future. 10034 1Particularl erating

, current o
conditioné®ay be comipdreaniith Traareal datifisan BHER PRI BredRENE R %‘é@@ﬁF@p events

(e.g., blowouts apd kicks) eadignthanwouldbe passiblesvithaut thedisteriealdata Far example, a
well about to experience a kick may output BOP data resemblma data preceding a kick stqred in the

historical databaSE PASSGEh, EHaIYERToF MRt Hath SR BE bl B MEUSE AT KR s likely to
happen earlier thapuwyeulchbeipredittablenyith-only reabkfione SOfFrdata, Such foresight raay be even

more valuable in circumss where blowout preventers.ay otely controlled, and
communication d‘éﬁ%@oﬂca@‘%ﬁsﬁagfw‘ééﬁ % eaﬁbﬁaé%%lﬁg g\p%]r(a]eﬁgr! E\%ﬂ%ﬁl‘asé'g%%%agéf{e%é%ng a
wellbore kick meremsediond$eartiedtharswould e ldstactedothbrwisemayonralke thee différence

between controlig.the kigk ornat,. 08351 Secont aighiing applisaian.252.exeeuiion ap second

system controller 250 may be identic irst archiving application 242 executing on first s%stem
controller 240. HawevBrsiasbnly snabiadHivifglapplichtionseesl P57y dpdrite#t prifnary mode,

the other will opeggts,in a secondaiyimade. secondirrehivingianplication,2k2.initialepesates in
secondary mode, which does not require :';:econd system controller 250 to archive data. [0036]System
200 is shown incRidiGRRE SYatBRTCORtIIBRY SY D583 BIGIAR a level of redundancy in case one

system confroller fails. For example, if first archiving. application 242 uting on first system
controlleriﬁﬁé% opera’tfrf’é‘(THlf)lk?ﬁé?é@ﬁsi@ﬂg B}ﬁa%it%?lfﬁgf‘a’réhﬂﬁ ﬁﬁl;%@ﬁc ?FEA%ZSSFSS%Es&ystem
controller 240 failss$eaanthanchivingmapplicsiion 2b2-drmbseodhdsysie. contebier:256:may switch to
operate in primary mode. This allows second system.controller 250 to carr the. ss of
archivin.g data, jl}/asg‘]agsoﬁ'ré%ﬁfl}g &M controlier %lro Sfa'ﬁ%?t%l %%’ez[gaeilé?él. Itﬁég(gﬁio%%ﬁ%e%?t e
functionality of firstrsystenmaeiioller. 240 esdirstewehiving applicatidne421ig yestovst irsarchiving
application 242 may,eithes switch,back tw&ge@smogseﬁﬂ OperAtRiB-SRCandaryMOdts the

100371Similarly, in a case where second archiving application 252 is operating in primary mode and
either second arcHiviRgTaEplication P52 6f SeEBHALY SRNFcoMISHBFIBERNE tRER St AENiving
application 242 may.switch tegperateinprimanimedesnisbertyeiher firshsysiemeanttgiier 240 or
second system controller 250 may act as a redundant system coptrgller fgr th othder.i OWape first

system controller S8R P SEESHT Sy BRI IS Blel 558 mgyuers As such, archived mstonca

BOP datz mav be useful in predicting wellbore behavior for the same or a similar

well in the future.

(0634 Particularly, current operating conditions may be compared with historical
data in an attempt to predict wellbore pressure events {e.g., blowouts and kicks}
earlier than would be possible without the historical data. For example, a well about
10 experience a kick may output BOP data resembling data preceding a kick stored
in the historical database. As such, anaiysis of historical dafe may be able io
indicate that a kick is likely t¢ happen earlier than would be predictable with only
real-time BOP data. Such foresight may be even more valuable in circumstances
where blowout preventers are remotely controlied, and a communication delay may
exist between the BOP and the operator. In such a case, detecting a wellbore kick
mere seconds earfier than would be detected otherwise may make the difference

between controlling the kick or not.



perfoiin the same task, they may nonetheless include different types of processors. For example,
system controllers 240, 250 may have different types of hardware and/or software platforms for
durability.Particularly, certain events and/or conditions may cause failure in one type ofaware/software
platform, but not others. For example, one sytem controller may include a WINDOWS platform while

the otherjpcledes a LINUX .p I itignally sy i 0 ..System
controlleigét%gfrovide ggﬁ’gn dé?éﬁnqgﬁé\%%gggﬁﬁt%n%%%&%géﬁﬁ%ogﬁ%}%%%%%m%% EQ}a}!}:&ér¥(:§i§iving
application operati#iy ¢ sdeomerrienitide wryvakeciripdirespectide Systemeorirdifet tvatshtinuously

back up raw datafor. ayspeaifiediiimejpteral io the local S191ReR device: foak example, ifsecond

archiving application 252 is operating in secondary mode, second system controller 250 may be
directed to keep PREPESESIATIES 6 Bttt BE aPtHiVEWsH S8chrid I Edrate dewES56. Thus, if

second archiving:application. a2 were10:swWileh to.aperate inpamary megde thereweild ke no data
lost during the transition. [0040]Next, first ﬁyste,m contraller 240 and second system controller 250 are

both shown configfirad 8RBTSR TRA rerh St Hhta64%4204 via communication system 230.
Ontionalyefiote Seebss 30t marigelite s elshose oreaing 2 s e gpd s ctcbe
second remote servér @20:dRetnote sermes 20y P2emaynbellecdted. in Beparatergeogrdiphical
locations from Sy%&%ﬁl%”&{%'}%%l % 942%9&%%@ %r@%{fs?rqggc%% controller 240 is operating n

primary mode and either first archiving application 242 or first system controller

240 fails, second archiving application 252 on second system controller 250 may

switch to operate in primary mode. This allows second system controller 250 to

carry out the process of archiving data, just as first system controlier 240 did prior to

the failure. In addition, when the functionality of first systemn controller 240 or first

archiving application 242 is restored, first archiving application 242 may either

switch back to primary mode or operate in secondary mode.

6037} Similarly, in & case where second archiving application 252 18 operating in
primary mode and either second archiving application 252 or second system
contralier 250 fails, then first archiving application 242 mav switch to operaie
poimary mode.  In short, either first systern controlier 244 or second system

controller 250 may act as a redundant system controller for the other.

505}38] While first system controller 246G and second system controller 250 may
perform the same task, they may nonetheless include different types of processors.
For example, system controllers 240, 250 may have different types of hardware
and/or software platforms for durability,  Particularly, certain events andior
condittons mayv cause failure in one type of hardware/software platform, but not
others. For example, one sviem comtroller may include a WINDOWS platiorm
while the other includes a LINUX platform. Additionally, system 208 may include

more than 2 system conirollers to provide an additional level of redundancy.
[G839] In one smbodiment. an archiving application operating in secondary mode
may direct ils respective system controller to continuousty back up raw data for a

specified time interval to the local storage device. For example, if second archiving



[0041]As such, system 200 includes first remote server 210 configured to communicate with first and
second system controllers 240, 250 via communication system 230. First remote server 210 includes a
first remote processor 211 and a first database 212 that constitutes a part of remote database 204.
First database 21 initially operates in master mode, and is therefore acting as the master database.

System 200 alsq,siudes sesqud iemale ReERdR SRRowEti sanILicalR i fs) and second

system controllers 240, 250 via commuriication system 230. Second remote server 220 includes a

second remote proEisgisr 12 keandha retSriaiascd B eI IRATENNSHRS ORIt G AN database

204. Second database;222 initially eperatesdnhackypipass, andisthesefreiaaiingeasdhe backup
database. (0042]A database operatir:&in master mode ensures that any data received that is to be

archived is archifBE S HxHHE S0 PHEP Y 08 SERSH6 XORfured such that the backup

databaswgﬁrs, or copies, the data of, the asfe database. Second remote seryer 2 Oytig configured
to comm e with At remBte SERer S EBRR LohNUARARSN SYStRHR956'50 the BAckOp database
may minor the masten datdhasel Becauseuofthis mitroring fudetibasdidtdatabase2b2:anfirst remote

server 210 and second taE:)a e 222 on second remate, server 220 preferably contain 'jg,ggtical sets of
data. This ensuréqgsgﬁrgt%%mo 3% a%?gés% 04 agzéngsiie%% of afsélu%n%%h%:yam case one og atabases 212,
222 or remote senzers 218220 faitkit§oa43jTrereiore, inradasewhereviirstidata®ase i 26r second

database 222 fails, fhe gystem.as awhale willnat faly due, to.the redyndancypresent inrpmote

database 204. For example, in a case where either first database 212 functioning in master mode or
first remote servéf2E0 fAlld, 326oHEY dar dBERED D RESEEHEP FEFRBIE? SEPCRIFPS ITRIAYSEWHEN to

operate in mastermoge.thereby performing thesfunctions of failed database 212. As first database
212 and second database 222 have identical sets of data provided by the mirroring, no data will be lost

in the cagemfig failure and:the switeh-willdoe seamiessirkurtbernorarwhenffirstoeighase @12 is

restored it may switch to operate in backup mode so that it may mirror second database operating in
master mode. 105%%%“%% %T%a%nec'{j WSS SEESHY aRthna%e %@2 6%gré?iﬁaﬁllrl1mﬁ%”sat%?%node or
second processog22a-fails, then firsbdatabasaiRliaamaysswitch tomopepatesnmmastermodestin short,

either first databage, 832 o seqand. dajahase. 32 mavael@saedundant mirtored.database for the

other. Further, as with system controllers 240, 250, remote servers 210, 220 may include differing
hardware/softwaraigdtibiare tsaceomplisttheir tasks Rurtiermaransystéhs 200t malpifatide more

than 2 remote serversio piavide, euen sreaterlgvels ot redypdangy 10045 Lin.ene embediment, first
remote server 210'and second remote server 220 may _ o
with first and second svstem controllers 240, 250 via communication systern 234,

Second remote server 220 includes a second remote processor 221 and a sescond
database 222 that constifutes a part of remote database 204. Second database 212

mitizlly operates in backup mode, and is therefore acting as the backup database.

100421 A database operaling in master mode ensures that any data received that is to
be archived is archived in the database. Furthermore, system 280 is configured such
that the hackup database mirrors, or copies the data of, the master database. Second
remote server 226 1s configured to communicate with first remote server 210 va
communication system 238 so the backup database may mirror the master database.
Because of this mirroring function, first database 212 on first remote server 210 and
second database 222 on second remote server 220 preferably contain identical sefts
of data. This ensures that remote database 204 has a level of redundancy in case one

of databases 212, 222 or remote servers 230, 220 fails.

[0043] Therefore, in a case where first database 212 or second database 222 fails, the

system as a whole will not fail, due to the redundancy present in remote database
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be storage providers such as a server, a processing device having an internal storage device, a
processing device connected to an external storage device, or any equivalents thereof 100461In one
embodiment, first archiving application 242 functioningprimary mode sends first set of BOP data 244 to
the master database. In such an embodiment, first archiving application 242 operating in primary mode

may detect o which o femote servers 210,220 {1 Jgiabase, 212, 722 gperali Iy masier mode

resides. First archiving apeﬁl?énéflghlafzcopera ing in primary mode then sends first set of BOP data 244
to first remote sene@r 21 Gor secondasmcibistie s2R0biaihick i datsisase GPETSRSE'M master

mode resides. In,apother embodiment. firstarchiving aRPlisalian 24%AeAPIS 0 sRAdrst set of BOP

data 244 to first remote’server 210 before attempting a send to second remote server 220, 100471in a

case where first &ibtivinghappiddtioh DABoHETatS LT Biif APF I JBeRsA L LU TileP¥Esf BOP data

244 to remote d%@?@?ga%%%mgem fallue ofboth Aatabages212; i32R. revmete: Servessil0, 220, or
communications system 230, first archiving}ggﬁphcation 242 may write first set of BOP data 244 to first
I

local storage deWiB& a8 THUES Al is TUSH EveRtin 2 Case it Bot At SPAEESs B 199222 have
completely failedsqs:aretothgemise unavailablaoRata that is writender firsidosal siarage: dezice 246 in
this situation may later be updated to remote database 204 upon restoration. For example, in a case
where data is writlSHAES 8L THEET S5fHye device 246 due to an inability to write to remote database

204, after restaration, first.archiving application 242 operatin i@zorimacty mode may send fhe written
data to th@%ﬁored mg%?élra %:?a[‘té3 ai%é%s i‘r’ﬁ]‘%ﬁﬁ?‘fﬂ%ds(g%}eg “E’)Sr%céssag S0 Fécﬁé?e?to selcond archiving
application 252 asdits retatedcorponéntbawtion hederoAd arhivingdpplicatiels 25X 8perating in

primary mode. 100451 Comauynicalign system,23Q fagiigles comraupisaton bepyeep.components in

system 200. The communication between corr\;gﬁonents in system 200 may be in the foul' of sending
and receiving datsbeseeriine eb AN e WIS & tHe Hae: i858t 5ttt Y artAtfed or other

data necessary faxthefupctionality ofesysiem200:huEther-cammunicationrsystepnastmay include
any type of communication means, such as a LkN, WAN, Ethernet bus, satellite, cellular, any other

type of wired or witelEd RIS ek iVAIBRESTRE DR 50 AN TE BRI dORIGTE e MthicATBRA System 230

may comprise a plgkalityOfrovide even greater levels of redundancy.

10445] In one embodiment, first remote server 210 and second remote server 220 may
be storage providers such as a server, & processing device having an internal storage
device, a processing device counected o an external storage device, or any

equivalents thereol.

[6046] In one embodiment, first archiving application 242 functioning 1 primary
mode sends first set of BOP data 244 to the master database. In such an
embodiment, first archiving application 242 operafing in primary mode may detect
on which of remote servers 210, 220 the database 212, 222 operating in master mode
resides. First archiving application 2472 operating in primary mode then sends first
set of BOP data 244 fo first remote server 210 or second remote server 220 on which
the database operating in master mode resides. In another embodiment, first
archiving application 242 attempts to send first set of BOP data 244 to first remote

server 210 before attemnting 2 send to second remote server 224,

j0{47] In a case where first archiving application 242 operating in primary mode
cannot send first set of BOP data 244 to remote database 204 due to a faiiure of both
databases 212, 222, remote servers 216, 220, or communications system 236, first

archiving application 242 may write {irst set of BOP data 244 to first local storage



networks or communication mechanisms. Particularly, two components configured to communicate
with each other may communicate through more than one communication mechanism. For example,
first system controller 240 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 2Q0.1905Q1SHgh 1eflundancy insystem-200,allews, B datagontral information

be archived even in. the evem of damage to one or more oilfield components. As used herein, "oilfield
components" m&yHoRIElE E8HHHOREHEsOIBYEE HPU Sy sttt 60 F BIGH ') BralyFather

component that mayaffest theyiahility otthe:dkilling,opesatienyfier-examaietblewmtpramenters,
mooring lines, umbilical cables, subsea wellheads, hydraulic, lines, subsea risers, valves, and
communication 88 RS BCEo S SFETP B TP BB hES N dh STHERSY, fﬁ%i‘?f‘é%s?%%%te
'monitoring schemes:{e.4; Gubsea welihracdinstallations): BORdata pMusitiaetgidat distances
through hazardous Conqjitionls to.ge ftggm a blowout lggventlgg Q an. g(sc%/it@g server gﬁtg.leO and
220). For exampfé? T RS IBRLE rﬁling‘e??v%aghnmé%t? Uifface Weather f:e‘.g., troplcaf storms; etc.),
subsea environmentabcoatlitiens (dgapesirefisiiseisniic esentspete); etiistrlistioncardenaintenance
operations (e.g., remotely hicle.cqllisions; !gﬁﬁ divers: ), lant and
animal life (e.g., Té‘gﬁ‘%gﬁaé‘%gg%{‘%%d%%%‘%hg%eiégg%)%f%n%y result ?rfﬁém%glé)' os% @O%g g%%%??%lﬂeld
components. 10082480t feid uidmhiog (it ermeiiplétemote servers 210, 220, system controllers
240, 250, and networks 230) in system 200 allows it to continue to function and archive BOP data in

the event89B8br morelsiERPESHoREHE il o EIEHHHBIHEEHIE HRTRGR S FHIAE EibEea and

surface oilfield cQRpanenls may Renencasedinseparatembiical:inesiextending:therthetween such
that if one umbilical is physically damaged, the other is capable of carrying out the archiving and
control tasks. SiriEHy BERAS LY tRredHiaHaiTa g EO?%&%%%H TS eeBrd And fransmit
BOP data in the evert@aprimarrcantoler(egd.2b)cbecomizs inoperakleal 9052 Refeltithg now to
Figure 3, a system 300 for archiving data in ntrol system such as MUX .BOP contral system is
chown. System 300 TR R B o aler S0 A (e e e
2) a first local processor zd first [Bcabstotagecddvicesasiitst axdhiingapphications ahdva first'set of BOP

data that is to be \&}{%@é\g@ﬁmﬁg%&%%ﬂbﬁf}ﬂ@ﬁ@&@éion Is initially set to operate in primary mode and first
system controller 340 is connected to a first network switch 332. 100531Additionally, a second system

controller @@QsﬁonﬁgUrﬁ&ﬁ%ﬁﬁ&@“&iﬁ%ﬂéﬁmt@%mmt@%@r 3Aisseonneggted;to first network
switch 332. Second system controller 350 may also include a second local processor, a second local
storage device; a"SE¥BHA & SR ABIHIRSESA 4TS seEbMTF CEl of {3 G HAE " E T8I EYEl of BOP
data may be identicalde.first &8t of-dlataand seeong sysiem:contraler3b0-pravidestaaredinrdant
system controller for system 300 in.a manner similar to second Sﬁstem coHtSI;c)!!% %gg of

> YS! { system 200
(Figure 2). First syStEMESANEISISATENY selotr&yitart Controniar S50 function Similar %%irst system
controller 240 andsesondmsydtent Bbntller 250 ofisysterm@08idestritvel alvove1ab00B4LAS shown,
first network SWItCalilc:g?’r%e%xswg&nneﬁtlgdpﬁ%r%lfégstcMggiz(\ngefgsw%lé‘ﬁ%gwe as an additional level of

redundancy in system 204.

100501 Such redundancy in system 200 allows BOP data and control information to
be archived even in the event of damage to one or more oilfield components. As
used herein, “cilfield components” may include componems of system 200 (or
system 300 of Figure 3) or any other component that may affect the viability of the
driliing operation. For example, blowout preventers, mooring lines, umbilical
cables, subsea wellheads, hydraulic lines, subsea risers, valves, and commumication
hnes may be considered oilficld components. Nonetheless, in certain remote
monitoring schemes (e.g., subsea wellhead instaltations), BOP data must travel great
distances through hazardous condittons to get from a blowout preventer to an

archiving server {¢.g., 210 and 226). For example, in a subsea drilling environment,
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which is part of a NRIX BOP control system. Generally, a h/11.1}C network may be defined as a
network in which multiple signals are combined and transported over a single transmission channel.
Additionally, a first remote server 310 and a second remote server 320 are connected to first MUX
network 336. Therefore, first system controller 340 and the second system controller 350 communicate

with first remote seryer 310,and secqndiremate server 320, throyah firstaeinonkswiich 332 and first

MUX network 336. 100551First remote server 310 has a first ieniote processor and a first database
initially operatingCHTRREstSFHe ¢ Saon8 SemERBSERRIOR 3805 A1 S8EBE PERIBISHrdédssor and a

second databasedpifially qreratingincRaskuR;mede.anepravides-a edundaptremetensener for
system 300 similar to second remote server provided in system 200 of Figure 2. Firsf remote server

310 and second #BifGtdEek&r SFHFTIRTHTTLIFMEHY TPRISErEMORAE RN 218 T8 B6 T remote
server 220 of system 20f-deseribed@bove. Moreover, the first database on first remote server 310
functions similarly to first database 212 on first remote server 210, and the second database on
second rékiétg serveriB32:funcinissimilaryitoli$geontdatabase 222 dhisegona remotésserver 220,

First and secondJanats SEIVES 240, 320 MAX.De T spanested 8.3 fata aughive, sypghronization
acilita : 3 r

network 338 that eSCommunicatiod between the two servers, enabling mirroring of the
databases on firstrrémoté(8edsr B10and-secondrermisteisbpie r@RorkDOsE1AduitiGhampifirst system

controller 340 ang, secongd system: capi olier350 AL6-each fennesiade.4 saeond netwark switch 334,

which, in turn, is connected to a second MUX network 337. "dist remote server 310 and second
remote server 328 AT aBHEBoAREEIEI IS EBE R TP WX he O kB8 7. CHRnBEt thes

components of system 30 Tagethenyistsecanshpaiwork switel: 334 ard.second MXdpaebvork 337
provides an additional level of redundancy for system 300. Second network switch 334 and second

MUX network 3375 capabie ol SHEtTHG e SIS Tekfiding 1inGBnSTEYEL il (FESTERT first
network switch 332:edir st netierk 336 failsaFuctheraliere. it is possiblere adgadditional nerwork
components to system 300 in order to provide a-eater redundancy, [0057iReferring now to Figure 4, a
flowchart{$iG#]|ng the Btepsiexeouted Ripder the divectidtofcanranchidnigiapplicationoperating in

primary mode is Shown, The,steRs Ay Be.cxegited bya sysiem.capi allareq Which Wgaiehiving

application operating in primary moae_ resides, such as first system controller 240 or second system
controller 250 of Figureligr Fiichastep @02 determinesaf thertd isfanguBCP ity tecarehinessithere is no
BO. P data to archiyg, step 402.is rergated gintibihereds BORcaton, and & first set of BOF data

that is to be archived. First archiving application is initially set to operate in pramary |

mode and first svstern controller 346 1s connected to a first network switch 332,

JOGE3] Additionally, a second svstem controlier 350 configured to communicaie with
first system controller 340 is connecied to first nerwork switch 332, Second systern
controlier 350 may also include a second local processor, a second local storage
device, a second archiving application, and a second set of BOP data. Second set of
ROP data may be identical to first set of data and second system controller 356
provides a redundant systorm controtler for system 384 i a manner stmilar 1o second
sysiem controlier 256 of system 200 (Figure 2} Firs“{ sysiem controller 340 and
second system confroller 350 fonction smmilar to first system controller 246 and

second system controller 250 of system 200 described above.

0054} As shown, first network switch 332 is connected o a first MUX network 336,
which is part of a MUX BOP contro! system. Generally, a MUX network may be
defined as a network in which multiple signals are combined and transported over a

single transmission channel. Additionally, a first remote server 310 and 2 second

Ja—t
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data to archive. When there is data to archive, step 404 sends the BOP data to a first remote server
(e.g., 210 of Figure 2). Next, step 406 determines whether the data was sent successfully. A
successful send is achieved if all of the BOP data is received on the first remote server such that the
data may be archived in the database. If the data was sent successfully, step 402 is executed again If

the data was not.septsuccessiilly, sieR-408 sends e BORwHade:a sacancksemate.saarer (e.g., 220

of Figure 2). Next, step 410 determines whether the BOP data was sent to the second remote server

successfully. If themBOR 4 anasssreentesdemIfrrsiiradotcersrmsaagan. I was not
sent successfully thensthe.systen cantolaris 4rahlertecananypicatewithiteniote datahase 204, and
step 412 writes the BOP data to a local storage device. 10058]Referring now to Figure 5, a flowchart
showing the steﬁg%%ébpi%{ﬁkiﬁ%rder to chive BOP data written to a local storage device is shown. The
steps in Figure 5 are preferably execute a system controller, such as first syster ntroller 240 or
second 4§‘7% controﬁ]éf‘tf‘gg%ifﬁ‘érﬂfé gl%ylr%‘}(’ sategrgoﬁjﬁ]gtgr%ﬁ%(éeg&\?v%e CEeFl %sfgée %t%%ﬁg data on the
local storage devigexfthgesyistem controltlendH. theraid nonBOP data $H! the locatstorageidevice, step
502 is repeated until there is data on the local storage device. \Whenthere is.BOP, data;on the local
storage device, sEEreOpC o4 é%%&ss%%“ agt%%}tl%%eﬁlrstlrzﬁgge _se‘rvg”er (e.g.,g‘%io (:)f@Fig'urp((a;i 2). Next, step 506
cleteimines whethreintidend atanias sseritr siiccessfully 30 seiabiashisl Sepis HERMYEdTf 4l Of'the BOP
data is re.ce.;ved on, the Firs{ remofgiserversp that e, daiamay-he arhived n.ihe database. If the

data was sent successMIly, step 508 removes the data from the, local storage device, and step 502 is
executed again. Foffier dfh e o F5BHRE( eSS e 5 510 LA ThE BEP aRTFE $Econd
remote server (e 220 Rf Lo d:2teR Sbdwetauminesd the datawassenidditberseoend remote
server successfully. If the data was not sent sucge\s}%sfug# §t,}$IQ? 507.is execu;{tedé repe %ing}&he process
of archiving BOPSAEE wHBHE88I5ER SfordG e Hevite T tha’data WaS 'SSIt siccesstully” step 508
may remove the BRQR«data ffambibe locatstoiagendevieey andthenstomS 078 eke tuterond
100591Referring now. 1o Fighire 0, aflowehalt showing jhe;steps, exeauied under de drssgion of a
database operati IR the fraster mode 1S shown. ThHe steps may be executed by the remote server on
which the databagatoperating:ithmasteremnetieresidas ustiehe sy fistosmom senver o 2§ hsecond

remote server 220,of FIGIUIE 2,,5180. 892 fleigmings Whetheradatalipse oReraliag i bagkup mode,

is operational. This step Is provided such that in a case where a databasg operating in backup mode is
not operational, tiieteksss asdiiirpecthertes AP orthe UstapEsE'sperating in master mode as soon
as it is restored. if the database is operational, step 604 determines if there is BOP qlgt%?to archive. IT

there is nbP8af to arcHVidiigalY 665 A BD AR BIYGout Hith HHEPESERER £54FehRve Y fhere is BOP
data to archive, stepi60&arehives the BRPrdeta:io thadnaster databdseniext; step 808 mirrors the

database operating in master mode ontg the database operatjng in backup mode. OOQQ]&f,@tep 602
determines that tﬁgoﬁﬁ a%%g B%Wk‘fébblfé%'m%ﬁ% llgnrll%%eo%%fg]ti%?lgl?ﬂs ep )B% j(j%ltlgr?n[?ﬁrgg whether there

is any BOP data tmaychive: Kdthereds atatodkttiNestapledd alchivesithe tBOPtaciosthie master
database. Next, siep 624 delermines If he gatahase aparating Jn. backup modeds aperatignal yet. If

the database is not yel{noperatron_al step 620 Is executed again such that any further BOP data may be
archived. If step 624 détermirisitpi s atadsedzepdpanoran thih SWPPBREHTRGr$YHE? database

operating in master, mode onta the datahase-operating inbackup medesand-step:bhZ-dsexecuted
again. Thus, the database operating in master mode is not undulglﬁdelayed in.archiving BOP data, and

the database operfafiRECRbEMUE HEdR FUPEMEH Y Thi 6 the databass dperathiy i madler mode
as soon as it is regoredr [006kIRefering.naw daFiguredd; eoflawehar:showing: the stepstexecuted

under the _ . o
300 i order to provide grealer redundancy.

{0657} Referring now to Figure 4, a flowchart showing the steps executed under the
direction of an archiving application operating in primary mode s shown. The steps
may be executed by a system controlier on which the archiving application operating
in prmary mode resides, such as first system controlier 240 or second system
controller 250 of Figure 2. First, step 402 determunes if there 15 any BOP data w

archive. If there is no BOP data to archive, step 407 is repeated until there is BOP

14



direction of a database operating in backup mode is shown. The steps may be executed by the remote
server on which the database operating in backup mode resides, such as first remote server 210 or
second remote server 220 of Figure 2. The steps serve to enable the database operating in backup
mode to switch to operate in master mode in a case where the master database fails. Step 702

deteimines whethgr, {he databage opgratinginavagter;node js:opecational dHthe.database is
operational; step 702 repeats until the database is not operational, If the database o&eenr‘?tjng in master

mode is not opeFalGHaFestEn(764 SHHERELIRE PackiFdAtan498 f55Pamt FHESEn8de. 10

621The invention, glesesibadhesainymay heayanatyoldiffercmtaystgns. Homhexampldathéssystem may
be used with any process control s%/stem that needs i%cﬁ) tJdea e and/or store infanmaéio.n r%motely for
e ved, 1 the

either archival parfOXeS SRdidF U HIBYE FORT andther fentbte alistBi. BHrissaiioid” atemote (e.g.,
international) mapufacturingheldstmay seeduastdid pertipest procuetion! datareMaotelyidor archival
purposes. A local (¢.., domestc) system,could aggess ihe, same (emate AIghiys, forlggaldisplay- and
processing of thewp?o uction'dats; Urthér ore; fie system may e Used with any system where
information needs.to. BastdregrelisibliNinasenbié dotationawithemgtipie Fedudiamneiessin Place to

handle the varioyg failure;seenarios. 1g.aasure £19,/0ss af.daiges 190631Sysiems.200,80d5300 exhibit

many advantages over other systems that may be used for a similar purpose, The databases, system
controllers, remot8sépverssuehl eefmuiichticlitaetitorrRe Infa) b BT &S ret Lo mmsiF58ints of

failure. Systems 200,and- 300-pravide sadrndancynthase clemants sodhatdfsomething:does fail, the
system may continue to be operatiorgal. Additionally, local data writes may be employed to prevent
data loss even wiEP{HE LHitite teribte g has failed, i.e., the master and backup databases are

unavailable, Furthermore, the database mirroring ensures that the. plurality of databa.ses do not
become B3t isync. T%E%ér’ﬁéﬁm&@géggfg %’s‘pg&\gﬁ a’ﬁgnf}?ﬁ}’élﬁﬁﬁr}l]?\ﬂtﬁﬁsr% ﬁ%ﬁscg%]n?%’?‘s%tems, as it
is crucial that thezsyistenisip dee remainopdrationatdespitedhe islevitablExfafigresrcaised by harsh
conditions. 100641While the invention has been described wit espec to.a limited, number of
embodiments, thgiseepg%ﬁleag%netzf%é?g] R}a\g}iﬁésg‘éjnfé(ﬁ% tﬁi’s‘ %ﬁéfgsure, %,\/ilfl3 appreciate that other
embodiments masebedevised whichdoZi6tddpairdrombthe.step&6F theimatitiohcds tiselssed herein.

Accordingly, the scopsQf.the,invention shouldhelimited.only; by the asiached:slaimsno sor

data on the local storage device, step 882 1s repeated until there is data on the local
storage device. When there is BOP data on the local storage device, step 304 sends
the data to a first remote server (e.g., 210 of Figure 2). Next, step 506 determines
whether the data was sent successfully. A successful send is achieved if all of the
BOP data is recerved on the first remote server so that the data may be archived in
the database. If the datz was sent successfully, step 508 removes the data from the
local storage device, and siep 502 is executed again. If the data was not sent
successfully, step 510 sends the BOP data to a second remote server {e.g, 220 of
Figure 2). Step 312 determines if the data was sent to the second remote server
successtolly. If the data was not sent successtully, step 562 is executed, repeating
the process of archiving BOP data writter: 10 a local sforage device. 1f the data was
sent successfully, step 508 may remove the BOP data from the locai storage device,

and then step 302 15 execured.

[6059] Referring now to Figure &, a flowehart showing the steps executed under the
direction of a database operaiing in the master mode s shown. The steps may be
executed by the remote server on which the database operating n master mode

regides, such as first remote server 210 or second remote server 220 of Figure 2.

—t
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CLAIMS What is claimed is: An apparatus to remotely archive data from a blowout preventer, the
apparatus comprising: a first system controller in communication with he blowout preventer and a
communications network; a second system controller in communication with the blowout prevei er and
the communications network; a first remote server connected to the communications network; and a

second remote servefaonacial{aneneommealiops-ReRY Rk IkeF el thei fikgigamaie. server is
configured to archive the data from the blowout preventer through the first local controller and the

. - C N
communications HENWWERKS WIRIERT FHENREL PBA GISSSERAET & CPRITG AP RECHIVATRE Eit4from the
blowout preventer thr euahibrasesendisysieminaniralenapan mifaitune: of:theafissirrystemicontroller

resulting from damage in an oilfield component. 2. Th}q pparatus of claim 1, wherein the second
remote server is‘%?)%‘l‘??gﬁ’l‘é% & Ve - the G % om hz‘ligg}ﬁ%ﬁfl %ré%@ﬁ%??ﬁ?gﬁgﬁ%g %‘fst system
controller upon aifedturesfithidiesk radivtaieontretienfronl damagednithe oilfieldveorygordiit. 3. The
apparatus of clalariq ?I,ﬁ\(sw%(gl ) (’5hgds§1%9n[ Jemote. s EV%H%\?Q”@%H{%Q 10 BF Q{ﬁ,}i}g %%fgg)m the
blowout preventer hrough the ‘second system controller upon a failure of the first system controller and
the first remote sezveitfremidamgelinthduoilfielbecomsporimebade Thedpparatis steriniE wherein

the first system ganialienix.aaWE G AEN e bR daradiam hadlgwoblREVRRIRY Lo a local

storage device upon a faifure of the communications network from damage in the oilfield component.
[0060] If step 602 determines that the database operating in backup mode is not

operational, step 620 determines whether there is any BOP data {o archive. If there
is data to archive, step 622 archives the BOP data to the master database. Next, step
624 determines if the database operating in backup mode is operational vet. If the
database is not vet operational step 620 is exccuted again such that any further BOP
data may be archived. If step 624 determines that the database 15 operational, then
step 626 mirrors the datsbase operating in master mode onto the database operating
in backup mode, and step 602 is executed again. Thus, the database operating in
master mode is not unduly delayed in archiving BOP data, and the database
operating in backup mode 1s updated to mirror the database operating in master
made a8 so0n as it 1s restored.

~

166061] Referring now 1o Figure 7, a flowchart showing the steps executed under the
direction of a database operating in backup mode is shown. The sieps may be
executed by the remote server on which the database operating in backup mode
resides, such as first remote server 210 or second remote server 220 of Figure 2.
The steps serve o enable the database operating in backup mods to switch to operate
in master mode in a case where the master database fails. Step 702 determmes
whether the database operating in master mode is operational. If the database 1s
operational, step 702 repeats vntil the daabase is not operational. If the database
operating in master mode is not operational, step 704 switches the backup database
{0 operate 1 master mode.

10862 The invention described herein may be used with a variety of different
systems. For example, the system may be used with any process control sysiem that
needs to update and/or store information remotely for either archival purposes and/or

for retrieval from another remote system. For example, a remote (e.g., international}

16



3.The apparatus of claim I, wherein the second system controller is configured to archive the data from
the blowout preventer to a local storage device upon a failure of the first system controller and the
communications network from damage in the oilfield component. 6. The apparatus of claim 1,
wherein the blowout preventer is a subsea blowout preventer. 7. The apparatus of claim 6. wherein the

communications network Includes at least.one subsea umbilicalcale:ish e appartyseim t, wherein

the second system controller is configured to backup the data from the blowout preventer for a

specified time infEFIAOPETRASED stér ARl soe (U THE AP EFR RS O SRR oL R RERTT 85ttion of a

storage device ofihig,eeceNctsysigm ARl listdsconiguedhiocmiiar a.portiantbésterage device of
the first system controller. 10. The apparatus of claim |, wherein a data%)as of the eg,oq)g remote
controller is confiy&iHa T it 3 FAHABRE S B e YiPST T SOt LgN&F° ﬁtﬁ%}g ﬁtﬁﬁ%iéfﬁfé ¥ claim 1,

wherein he communieaions Hetworkicamprite s.audiiié aehvgirce: 12 iEhdlapparatossofadiaim 1,

wherein the communications network< con%prises at least one
SCEnArios o ensyre no 1088 ol data.

160631 Systems 200 and 300 exhibit many advantages over other systems that may be
used for a similar purpose. The databases, system controllers, remote servers, and
communication networks may be considered common pomnts of fallure. Svstems
200 and 300 provide redundancy in these elements so that if something does fail, the
systermn may continue t¢ be operational. Additionally, local data wriies may be
employed to prevent data loss even when the entire remote database has failed, ie,
the master and backup databases are unavailable. Furthermore, the database
mirroring ensures that the plurality of databases do not become out of sync. These
advantages are especially important in MUX BOP control systems, as it is crucial
that the systems in use remain operational despite the inevitabie failures caused by

harsh conditions.

[0064] While the invention has been described with respect to a limited number of
embodiments, those skilled in the art, having benefir of this disclosure, will
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.



of a local area network, a wide area network, and a wireless network. The apparatus of claim 1, further
comprising a redundant network. 14. The apparatus of claim 13, wherein the first remote server is
configured to archive the data from the blowout preventer through the first system controller and the
redundant network upon a failure of the communications network from damage in the oilfield
component. 15. The apparatus of claimwherein the first remote server is configured to archive the

data from the blowout preventer through the gacgngssystem controller and the redundant network
upon a failure of the first system controller and the communications network from damage in the

oiIfieId_c%(gﬁe&&nge@. ;An apparatus to remotely archive data from a blowout pre enter, the apparatus
cornprisi system controller in communication with the blowout preventer and a communications

network; a first remote server in communication with the cgngggunications netv%%rek;aa sec%gsnd remote

server in‘commiificARBI ittt EBIFM FTEATo & A RBI WHEFET S FatT

Srein the firet remote Sarver is
configurgﬁ;x&@aﬁﬁk@ve the data from the blowout preventer through the system controller and the
commumcaﬂonsa n[%:[g/%/ Osr3l§§te§n coniroller in communication with the blowout preventer and a
communications network;
a second system controller in commumication with the blowout preventer and the
communications network;
a first remote server connected to the communications network; and
a second remote server commected to the communications network;
wherein the first temote server 1s configured to archive the data from the blowout
nreventer through the first local controller and the communications network,
wherein the first remote server is configured to archive the data from the blowout

preventer through the second system controller upon a failure of the first system

controller resulting from damage in an oilfield component.

2. The apparatus of claim 1, wherein the second remote server is configured to archive
* the data from the blowout preventer through the first system controller upon a failure of the

first remote contrelier from damage in the oilfield component.

-

3. The apparatus of ciaim 1, wherein the second remote server is configured to archive
the data from the blowout preventer through the second system controller upon a failure of

the first system controller and the first remote server from damage in the oilfield component.

4, The apparatus of claim 1, wherein the first system controller 18 configured to archive
the data from the blowout preventer to a local storage device upon a failure of the

communications network from damage in the oilfield component.

5. The apparatus of claim 1, wherein the second system controller is configured to
archive the data from the blowout prevenier to a loeal storage device upon a failure of the
first system controller and the communications network from damage in the oilfield

component,



wherein the second remote server is configured to archive the data from the blowout preventer through
the system controller and the communications network upon a failure of the first remote server
resulting from damage in an oilfield component. 17. The apparatus of claim 16, wherein the a
database of the second remote server is configured to mirror a database of the first remote server. 18.
The appgratus-a{Claim.18,fWihefeoMPrishea dUBdaRkRIVEHS LI NE appaatsRlviaim 1E,
wherein one of the first remote server and the second remote server is configured to archive the data
from the®f5#BER preventer through the redundant network upon a failure of the communications
network resulting from damage in an oilfield component. 20.An apparatus to remotely archive data
from a blbwout fireweptetnthe apparatusheamphisingnafirstsystenrantralkendasconmamoation with

the blowgyt preve nhcqrgr%}%nications network, and a redundant network; a second system controller in
communication with the blowout preventer, the communications network, and the redundant network;

a first remote server in communication with the commui ca ns net one and th redundant network; and
8 The appearatus of claim 1, wherein the second system controller i3 configured fo

backup the data from the blowout preventer for a specified time mferval fo a local storage
device.
9. The apparatus of claim 1, whersin a portion of a storage device of the second system

controller is configured to mirror a portion of a storage device of the frst system controller,

10, The apparatus of claim !, wherein a database of the second remote controller is

configured o mirror & database of the first remote server.

1. The apparatus of claim 1, wherein the communications network comprises a MUX
network.
12. The apparatus of ciaim 1, wherein the communications network comprises at least one

of a local area network, 3 wide ares network, and a wireless network.
13. The apparatus of clazm 1, further comprising a redundant network.

14, The apparatus of claimm 13, wherein the first remote server is contigured to archive the
data from the blowout preventer through the first systemn controller and the redundant
network upon & failure of the communications network from damage in the oilfield

component.

15, The apparatus of clanm 13, wherein the first remote server is configured to archive the
data from the blowout preventer through the second system controller and the redundant
network upon a failure of the first system controller and the communications network from

damage in the oilbieid component.

16. An apparatus to remotely archive data from a blowout preventer, the apparatus
COMpPIisIng:

2 system controller in communication with the blowout preventer and a

coOTINUICAtions networy,
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a second remote server in communication witn the communicationso ann the redundant network;
wherein at least one of theremote server and the second remote server is configured to archive the
data from the blowout preventer through the communications network and at least one of the first
system controller and the second system controller; wherein the at least one of the first remote server

and the secondarﬁg}%%lg%r\b@{,é? &%@%{%Q@&f%ﬂ%ﬁﬁ@%&%ﬁﬁ%@@ ;Plc%?}%{t preventer through the

redundant network upon a failure of the communications network resulting from damage in an oil6eld
component. 21 ZTIE08P pEPRlGSOF lAinoPonwReten hdslsnsmpravatierisdsubsea blowout

preventer. ﬁﬂe?é?ii’%@tﬁﬁi%ﬁmg@é%é{ Gh iE&x@@,@é&?ﬂB a-blgwolt praventer. dhepppakatus
comprising: a first system cent-oiler in communication with the blowout preventer and a

communications nBIREHE S EEEEH N TETERT COMEUNE EmFRTIFCAIR RitheteBlowout preventer
and communicatens hetweiksringmote server is configured to archive the data from the blowout

preventer through the system controller and the communications network upon a

faflure of the Tirst remote server resulting from damage in an oilfield component.

17.  The apparatus of claim 16, wherein the 2 database of the second remote server is

configured to marror 2 database of the first remote server.

1E. The apparatus of claim 16, further comprising 2 redundant network.
19, The apparatus of claim 18, wherein one of the first remote server and the sccond

remote server 18 configured to archive the data from the blowout preventer through the
redundant network upon a failure of the communications network resulting from damage in

an oiifield component.

20. An apparatus fo remotely archive data from a blowout preventer, the apparatus
comprising:
a first svstem controller in communication with the blowout oreventer, a
cormmunications network, and a redundant network;
@ second system contoller i communmecation with the blowout prevenier, the
communications network, and the redundant network;
a first remote server in commmunication with the commumnications network and the
redundant network; and
a second remote server in communication with the communications network and the
redundant network;
wherein at least one of the first remote server and the second remote server is
configured to archive the data from the blowou! preventer through the
communications network and at least one of the first systemn controller and the
second system controller;
wherein the at least one of the first remote server and the second remote server is

configured to archive the data from the blowout preventer through the redundant

290



a remote server in communication with the communications network; wherein the remote server is
configured to archive the data from the, blowout preventer through the first system controller and the
communications network; wherein the remote server as confmured to archive the data from the
blowout prevernet through the second system controller and the communications network upon a

failure of the first system conlqlleresuling om.damage o an.qilfleld campanghk.faJdg apparatus

of claim 22, further comprising a redundant network. 24.The apparatus of claim 23, wherein the remote
server is configured o aekhirangiaeiita from. the blowout preventer through the redundant network
and the first system controller upon a failure of the communications network from damage in the

oilfield component. 25 dieappasatus of claine:23, wheareitvthe remeteserver iseenflguredito archive
the data from the blowout preventer through the redundant network and the. second system controller

. Ve ! . . . e
upon faillie€¥fthe communications network and the first system controller form damage in the oilfield
component.

22, An apparatus to remotely archive data from a blowoul preventer, the apparatus

COMpIising:

a first systern comfroller in communication with the blowout prevenier and a
COTTLNICAtions networlk;

z second system controller in commumication with the blowout preventer and the
cormmunications network: and

a Ternole gerver in comumumcation with the comymumcations nefwork;

wherein the remote server is configured to archive the data from the blowout
preventer through the first system controller and the communications network;

wherein the remote server 1s comfigured fo archive the data from the blowout
preventer through the second system controller and the communications network

upon a failure of the first system controller resulting from damage in an oilfield

companent.
23, Theapparatus of clarm 22, further comprising a redundant network,
24 The apparatus of claim 23, wherein the remote server is configured to archive the data

from the blowout preventer through the redundant network and the first system controlier

upen a failure of the communications network from damage in the oilfield component.

Z5. The apparatus of claim 23, wherein the remote server is configured to archive the data
from the biowout preventer through the redundant network and the second system controlier
upon failures of the communications network and the first system controller form damage

the oilfield componant.

24, A method to remotely archive data from a blowout preventer, the method comprising:

commurncating a first system controlier with the blowout preventer and a
communications network;

communicating & second system controlier with the blowout preventer and the

CORMUNHCAtions Network,



76.A method to remotely archive data from a blowout nreventer, the method comprising!
communicating a first system controller with the blowout, preventer and a communications network;
communicating a second system controller with he blowout preventer and the communications
network; connecting a first remote server and a second remote server to the communications network;

archiving the daia feom ihelowanbRrevsaien i PrRe-af dhefist remetesenesaneihe.aecond remote
server through the communications network and one of the first system controller and the second

system controller; Eﬁﬁ’%}éhiving the data from the blowout preventer through the second system

controller upon adaiie et the: firshsystemwantraliemresilting rom-damage®t amailfigldeemponent.

27.The method of claim 26, further comprising.connecting the first system controller, the second
system controller, TRe AfstTRATOESERETC ?%g%ﬁee%oé%ﬁﬂq%ﬁ?&se%“ e tgné) Péﬁu??{i 't%fértwork.

The method of claims#; furtheli«amptisingai¢hidngthen dataeframt the blowout preventer through the

redundant network upon aefglg,ur ommunications n tg\{lo%#(iggm da a?s% of the oﬂ{i]leld

of tpe G
y in t '.t o - h t v
component. 29. The me od of cfénllmrf& ﬁj‘?’fﬁ%rpég}ﬁ%ﬁlsmg a IVII’]SC'[ e data from the blowout

preventer to the segunderénivtedetveriuporstefailoreroithadirdtrerfiote servaefrdrmdariage of the
oilfield component.c(%gpejgg&method of claim 29, further comprising minoring a database of the first
remote server with a database of the second remote server upon restoration of the first remote server.

27. The method of claim 26, further comprising connecting the first system controlier, the
second system controlier, the first remote server, and the second remote server {o a redundant

network.

28 The method of claim 27, further comprising archiving the data from the blowout
preventer through the redundant network upon 2 fatlure of the communications network from

damage of the oiltheld component.

29, The method of claim 26, further comprising archiving the data from the blowout

preventer to the second remnote server upon a failure of the first remote server from damage of

the oilfield component.

30. The method of claim 29, further comprising mirroring a database of the first remote

[%e]

erver with e database of the second remote server upon restoration of the first remote server.

31 The method of claim 26, further comprising backing up the data from the blowout
preventer to a local storage device of the other of the first system controller and the second

svsiem controlier for a specified time interval.

g -3

]

A method to remotely archive blowout preventer datz, the method comprising:

connecting a first system controller, a second systemn controlier, a first remote server,
and & second remote server 10 a communications network;

receiving the biowout preventer data in the first and second system confrollers;

archiving the blowout preventer data from the first system controller to the first

remote server; and



31. The method of claim 26, further comprising hacking up the data from the blowout preventer to a
local storage device of the other of the first system controller and the second system controller for a
specified time interval. A method to remotely archive blowout preventer data, the method comprising:
connecting a first system controller, a second system controller, a first remote server, and a second

remote server 1o.a communications,AsWarksfeceivingihe hlowaidheavanirs datadnstagniirst and

second system controllers; archiving the blowout preventer data from the first system controller to the
first remote serveFCBRE SFRTVIREtACAIITH 8L SU8 AR SeF e Rt S (885t Bller to the

second remote sefyel-1RQR-3dadidre of the first remote server resulting from damage to an oilfield
component. 33. The method of claim 32, further comprising archiving the blowout preventer data from

the secaond system controller to the first remote ryer upon %{ llyre f the firstsystemgantroller from
damage™to theS%guﬁié?&%Sganéﬁ%ﬁ‘F 3%’1%%%%&?? of c i%[}s}z,%rtﬁer‘comprisffngwarchiving the blowout
preventérotiatafranmriie secondsysienicontiolerdoatiessetont e msteuse ffdhuish & Tifire of the

first remote s&&eﬁ%dd&%&gﬁg system.gontinllsrfrom damage to the oilfield component. 35. The

method %?llt:tfalm 32., turther comprising connecting the first and second system controllers and the first
and second remote servers to a redundant network. 36. Thj}meth%d qt{l]claim 35, further comprising

archiving the bibWoBEBIAShtEr Rt r o AP ISRREB R LR afd The setond Systert ¢

&'S8eoNa’ System controllers to
at least gpenofitheditstiandithe segorittramaite serversdhraughtive redundaniumetwollk upsh a failure of

the communications netorl from, damage g 27 0lfeld cOMRARERA il componen.

35, The method of claim 32, farther comprising connecting the first and second system

controliers and the first and second remote servers to 4 redundant network.

36,  The method of claim 35, further compnsing archiving the blowout preventer data
from al least one of the first and the second systern controtiers to at least one of the first and
the second rtemote servers through the redundani network upon a failure of ihe

communications network from damage to an oilfield component.
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