236883 DI STRI BUTED DATABASES FOR A VELL CONTRCL
DRI LLI NG SYSTEM BACKGROUND [ 0001] Well control is an
w0 ponesams aspect of oil and gas expl oration. REENS2009/036721
drilling a well in, for exanple, oil and gas
expl oration applications, devices nust be put in place
to prevent injury to personnel and equi pnment
23688%0ciated with the drilling activities. One such well
control device is known as a bl owout preventer (BOP).
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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 thercof) 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 sca floor in deep water drilling arrangements so that kicks may

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



the surface or on the sea floor in deep water drilling
arrangenents so that kicks may be adequately
w@omvneddbed and "circul ated out” of the systenPCBUS20U036721
preventers nay236883 be activated to effectively sea
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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



operated to control wellbore fluids. [0008] In shallow
wat er, many subsea bl owout preventer and flow contro
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[0011] As such, it may be desirable to archive contro
systb&W%PréVfWP%tha%ﬁggéa%eé rgqgfre £ GONIFOA SYHE or  anal ysi s.
Particularly, it is desirable for any process control
[00&1)st em #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 database, 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



have data storage device, such as a database, in a
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purposes or for retrieval from another renote system
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[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 oil 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.



[0015] O her aspects and advantages of the invention
w Il be apparent fromthe foll ow ng detail ed
waele®entgsvd on and t he appended cl ai ns. BRI EF DBSURUSZDDODN6721
OF DRAW NGS [0016] Figure 1 shows a prior art oi
drilling unit. [0017] Figure 2 shows a database system
i n accordance with an enbodi nent of the present
23688%cl osure. [0018] Figure 3 shows a partial view of an
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present disclosure.236883 [0019] Figure 4 shows an
exampIentsielogwfi n accordance with an enbodi nent of the
resent disclosure. [0020] Figures 5a and 5b show
[0058) ¢ i al Figuespsdaoindath ehesnpirdalsyavept th cxwade auitee impeagrdance
an  eyhod ARRkinRhe S RL&fMtcidhuRe! osure. [0021] Figure

6 shows a partial view of an exanple systemin
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I'scl osur®e. gur e shows a pa VI ew 0
exanrpibedisest @rthé prewochsd@nce Wit h an enbodi nent of the
present disclosure. [0023] Figure 8 shows a flowchart

[0022) a pFomes3? showsae patidanice ofi dnhexamplndystdinnia niccaflarchevith an

present .disclosure. 024] Figure 9 shows a flowchart

foregmBnggggqﬁ%WS%%égﬂiﬁ%g’mﬁth an enbodi ment of the

esent _di scl Qsure. TAl |_.ED DESCRI PTI 0025 .
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now thReprdRacdisddgdrel N detail with reference to the
acconpanyi ng Figures. Like elenents in the various
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consi stency. [0026] In the follow ng detail ed

desdhq peseaidigossise or nore enbodi nents, numer ous
specific details are set forth in order to provide a
nor e thorough understandi ng of the invention. However,

it will be appareRtlAdldHe LIESGRIPHEPN skill in the

art that the invention may be practiced w thout these
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features_have not been descEibed Hp detail to_avoid _.

obs afmhl rﬁgereinﬁ% to the accompanying Figures. Like clements 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



i nvention. [0027] In general, enbodinents of the
present disclosure relate to nmethods and systens for
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di stributing themthroughout a well control drilling
system More specifically, enbodinents of the present
di scl osure provide distribution of a | ocal hardware
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network 230, such as a
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,



| ocal area network ("LAN') or a wi de area network
("WAN'). Furthernore, as will be understood by the

W@ kobi1zs99per son, the end device 210 and the OpRCHUSI0%036721
panel 220 may include nore than one |ocal application
executing thereon. [0032] The system 200 further
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pl at f 1€, |
Pontr sl S mihishh AREIZoe Fh R Beal hindhilt EEBLSbr other
one dstasteemsaynfor dlhid Emcnenaliiynef sydena 200 NDCWS ephmaple oremmands.
whi | he ot her. incl udes  a NUX pl atform, [ 0034 .
Comarh e P BRThispRE D550 2 e, BBt B Q5 hrggunication
bet weans, cacipane MmN, WASY, siteem& s, ditdlite ocstiuhk,Cailyi @ier type of
bet ween conppnents in system 200 .may be in the form of
sendWﬁ3cﬂﬁ%EE§€€&VWHQWB§?%n%g%ﬁ%@n t he components,
erein _the data is a set of neasurement values to be.
[0033at ed FRERYRETS, SORMUBSEHORMEVIAK abids 8Y of Rt Herd dhtrality of
necesahis dromnlifihHAEtbHARIsE Y P%ic@l?ﬁ%?, 5200 %thp@n%ﬁts fzcg%ﬁgured

exanpl e, conmmands. Further, conmunication networ
may 9 nenuaEiGy ilhpeadyf otheinfigyi eempypicate 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



means, such as a LAN, WAN, Ethernet bus, satellite,

cellular, any other type of wired or wireless |ink,
warwaepyval ents thereof. [0035] Furthernore, PCT/US2009/036721

comuni cation network 230 may conprise a plurality of

networ ks or conmuni cati on nechani sns. Particul arly,

two conponents configured to communi cate with each
23688her may communi cate through nore than one

comyvn, gt the m»tlme chanssminffades exapidae; loﬁaitll‘@tnn&ﬁlﬁbaﬁac odmdroller

syst cont 0 y be connecte ch ot her

t hr 84 E% t %ﬁqoéﬁ@ ‘rnﬁ%%ﬂ’mﬁ?sé%fsr{éﬁ “ﬁ ¢s a primary local
pl unalityt pro€dssdretaiBhdeS3 TR B WEhed Se.an 3a95dintln1@@ad rdpE¥A¢ local
of redundancy in systen1200 [0036] As shown in Figure

3, tUHEYCEPRSPEN d¥ehite 813-unit 240 may include two system
controllers 350, 351, two communi cation controllers
[00380, 36Eachprir piwerimenyirenligate lessb bardyareatrgbagy tonstfesgf remote

the d%%ﬁ&s@ W&Q@&ge%ﬂeﬁ; eclthgteofgth Sﬁ@%’s 5&%5%3&‘%@01&5 'dgigﬁéée fails,

| ocal system contro dat a ,
(e. dhe BB ay mwhqtbewﬂlancvtépﬂ,l datte thocalundpsy eresent in the remote

conty, ﬁ%Ms%r g(ﬁ’t&Q ?1% %]5a3Cas§ kx}m—:rleQEé é%ra?&eda%]foasgqg g4 352) fails, the

communi cati on con
pr i nepligate odxedbaco (agunB &Pt man seacit o lopentedat plvase 2863 3hereby

o2 G e QTR DRl Pbse i abas o SY TREHD fifabse 352

It he altiﬁ Idrﬂgltnyil BpOicRs Sl@faEaséS?nSg haVBEQéntlbﬂCéetﬂgeﬁﬁaa ProW@ddyby the
oca tilit rocessor dat apase 372 nd t ot her
(e. gupl l%atral} '%/On@ £ e 55 5 lpggnit eaf’?é“el‘%c?afﬁﬂ’ier pR¢ {he switch will be

Pr oGesseds. dakdbaste, 3idn ol PR3 Printedf Bathakd 39fis restored, the original

primry/replicate 'ocal hardware databases constitutes
a r épdicalc dathpasid3 may @ninsdo e BiPFiNEFy BPde Heereby updating

pri %Gvyen@?ésatgao?ﬁl& \Mpﬁﬁﬁhr' &eﬁ%b%sf' 352bage, % 14Snow BE perating in

system as a due to t e redundancy
preseﬂtcatiequhe renDte dat abase. For exanple, in a case
where the primary database (e.g., 352) fails, the

[003&]p| i caRefed@rigabas ¢o E@ug:_ 8538)ennﬁ90 &Mltpdhtirtgodanqoﬁromt @& blowout

o sy e s b DR RRAGRALERAFI § Mot SR Sodotudes o

and ﬁmlegd ravice 1 amiazt ecdad abfamd 1c3_5§30h_&11€a mdedwr isthailar to 210 of
t u C

bot e b ARY QUUET S sl et I Al B 1&%}1?  Bgtnptaware

be sieadess?2, FUrthdramce, appienioariigi Bad’, Rispdtlidly. System 300
dat abase 352 is restored, the original re icate

dat ABEE CaBBritFaR B q%%olt%mo%@raandéhweﬁ Op?ﬁa%.s yﬂaﬁ% that are a
t herginyy ygﬂ@f Ly 2R @%Mp%@ﬁeﬁr"s %ﬁnél@m’(f a8l AR1bdRE WERISHop panel 320c.
dat abase whi ch now be operating in
In a manner similar to 220 1n Flgure 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 subsca 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



replicate node. [0038] Referring nowto Figure 4, a
system 300 for updating data froma bl owout preventer
waecwoneidey to one preferred enbodi nent i s shownCT/ByX®Eea6721
300 includes a first end device 310 and a second end
device 310'. In a manner simlar to 210 of Figure 2,
the first and the second end device 310, 310' each
236B%cl ude a | ocal hardware database 312, 312' and a
| ocaihdappbd oatthe Bleécﬂpergdrﬂthat ties@Eeedtore panclsSYHuS03 0y also
further co rlses ntr cont r ol u |t 340 a
opeFﬁann%a‘ﬁ’élf & ‘é{lﬂa 9 F%lrtra él‘még%g tpl%?ugh the
t 00|c@ﬁhﬁﬁﬁfca§o@&ﬁ@$orﬁ%@@ Il@m ansddbsen smlkﬁhpi@uﬁam Qipdates of
320c. In a manner simlar to 220 in Figure 2,
dri 0¥y @trganef BPORU npevRIés dlatao s mmmv@ﬁat%ﬂat theeygh  the

and BmhRGRhtEHs nkfwik @ﬁph‘b&athé Ofl dRRks §hPVWO’ to the central control
separately), the toolpusher s panel 320b i ncludes a

| ocallmtt366|apd.n ﬁhteqpe@mrétm@@s é?m Oco &Iﬂwemo itp&ighgderstood that data
|
app nlla%%dv@ﬂl TﬂlF‘ %glfgﬁﬁ) és aﬁia}le E&ﬁmﬁﬁipﬁ&ﬁthrough the

wor kKshop pane ocal subsea wor
dat abasengagbna syscal 339 Lﬂwe mevapptGMCsppaapip I32¢=t300 ran(i rthft central

sh nggnt% 1rt %&8 tc}/ Phe 6[‘19 8 -ghg ; IIOr %I rtﬁermogee¥01%1%a1§ S may e sent

t he “€EEOAG" end “WeViee “310® “are’ 'con 1 gure
co rmiumctl;aﬁr@n Wictdpeitabve’ spamdls @lg.,Bani)rto thelsnd tdeddd (apd3tyevithout
operator’' s panels 3 Oa 320c .t rough a comuni cati ons
ot uore 3l B e S sagt o B garo oIt w i
g 36883 understoo by the skilled person that th ,
10040 at oMVialedmur & ORI 30 baving e RGeS Uy Y- one

eacRkMENG thangt WLt dhptdRtcCBAL @l nuadBt Bioénd%lvfceﬁﬂlgy be used. For
t hrough the comuni cations network 330. In the

embSeIHRIALa yPisHlmerogineleystem ifsdiger v otubirawognterg as yellow”
of v, »
Qh@s}é@taﬁt Idgaﬁlﬁ L RbIRE E{ﬁ%%@@o%‘%{%%h@%hﬁ% ‘ghﬁxﬁyg@mﬁ%nd a

commnl C ns net wor VI Ces
310'divetter. hAs ceeht cadh wbsmarmeld mai incRd agminarnend a standby subsca

oDere%a n1§s REA % Tﬁgﬁﬁ?géoa%fi t@%%l\ﬁ%% %ﬁstea el%ctyo%gc%régcﬁpeg each

t hat a nay oW | her
comieahais amtvealbpodc darmhant emt edodah Ipodlghpltda‘eon One of the local pod

communj cations .system 3 t he o

320&131%%?85 %ﬁadpatlﬂ pé’%atr?éﬁanib SSF R ?m?szOd(“iest%aé Oé’ﬁléi‘te asa

devipgigsird lddal @tOdatatizss;, tWigle ¢ ethe€ MaPCiGtcn®BYa Bplisfflocal pod

di rect fromthe operatqr's pane £€.0., 320a) t

the Gdgev ] The dogab, 794 anslieion) ohs _pbaaa gawﬁ g desubsea

centelc@iroi &N kel néatch aﬂQrfaéeO QO ka0 HaCdvrir WhE &nSIROWSuch as

system 300 as having two end devices 310, 310Q', one
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 subseca clectronics 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



skilled in the art will appreciate that any nunber of
end devi ces may be used. For exanple, a typica
wa@leoob/1289¢0 control systemincl udes two subsea pREBEUS2009/036721
{e.g., a "yellow' subsea pod and a "blue" subsea pod),
a hydraulic punmping unit (HPU), and a diverter. As
such, each subsea pod may include a primary and a
23688%ndby subsea el ectronics nodule. The primary and the
st anrdBy npubsiasior be dicmafibesoftvad db@sese3a o fthat Aal Be@redent in system
Ioc%l pod dat abase and a | ocal pod application. One of
t he PBcal pod databases of a pair of primary/standby
bsea el ectroni ¢cs nodul es may operate as a prjnmary
1003 al  pdYingaRees Rdere nge rh@npﬁ%praf%%ﬂr NRES/Intpiar it sgaicqardware

repliesdg dora fprlﬁﬁ‘%l St ARBEGe [HBA hhRGAke B@fasc arc created on the
applications rimary and the standby subsea

el edpfsni bsrepirais legal g@réwaﬁerd@@bﬁsae%a fypdicate sepyhed teReyineary local
and h%ﬁl%% & tababte ITgf%le tt]ﬁeagh%«g UGEES le 3&1 iy %hg\% u'ilnd the standby

However, er en evices may In

pu rrpulvsga uhpttormﬁdn@dubhswé theesubscA poytsl erh|¢r| azalppllnw vl ba mprrarent in
may ﬂl [lg‘gl%ga | ocal HPU dat abase and a | ocal HPU

appl icatron and the diverter may include a |ocal

verte dat a |l ocal ert pplicati .
00f 4511 BRI 0 MeRs i el i o PRt Lo ypodiments
opt id@@&b&@/ hﬂ:lﬁﬁl lude Fi'l9gu|r@68,| ﬁh,an@twalpgd dapladadse @%Vﬁb&utmg on
as are ate | ocal r [ t abase . Q. [
end PYEW c%l%éef‘(f’l?%m%lc% H‘Bg‘gmaéﬁ?‘% 8? P SHESES pﬁ&‘g&g?dé HB’FVQ%(SP data 40.
subs@g Maddcal YéH AplitdtioRUNEX datBBMt St BAPR datvhiLihe
end devi ce G??l%&il sﬁaln 1IE)IPU or tlgilgf\[}feﬁrtter) te he regalltl cate primary

| oc dpcahBpdidasrbascrbiCa s erineBtlopd pof datbase i 2 1. them e fH‘?@f’lble for

Wh' |d‘ﬁ%§dé§5§ [He?iQQ/ érﬁ’ne%h@% @Ellé&?evl'o&g phmaﬁﬂge AV, CRSFigure 5b,
one ski | in the art would appreciate

t h atthq lﬁéﬁ;éy 368]&3)%1)@@@5@ 443 hps bacn apdagasd ‘(jq‘q a gprpmypigdons pgtwork
end Z{%? ﬁ?cc)'f ﬁ%lgre Z%h';f@ﬁén&?l& cBhfna (ﬁt42' thatS, cﬁglf’f)é@e for example,
n 1 nstanc é

[ 00 s where nore t an one processor
i nt déroima tless ditilhe’ sspamel teag: ,dﬂ\maeln( Bignsod)s, Thiscupdateais autornatlcally

Pr TR R s B psf B R EnERRR TS uf himary and
ﬂgtr alhasplidag la%a;i g@e)d dgatiases @mmytﬁ off mtggg thy ¢ommg(mtimg dilrst far(l)c: second
1 he R8T o SoriRa e a2 sy oM de R el bo HAIBA st aar for

of tsbensitl DeRandaasls. TKS Mhievt 1smmwe§ppwcédonb¢14apmaahe&tecutes the
the foll ow ng. 0043] Fi gures 5a_and 5b shows so

exarfpP@aRgrkonghe BpmRaHbie? eiectEmiss drariled 0A. for example, in order

to energize/de-energize solenoids. In selected embodiments, a standby subseca
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 clectronics 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

10



di scl osed herein. In Figure 5a, first |ocal pod
application 414A executing on primary subsea
web@otzsym cs nodul e 410A of a subsea pods readBCTESBUI36721
data 40. The first | ocal pod application 414A then
updates the new BOP data to the primary | ocal pod
dat abase 412. The primary | ocal pod database 412 is
2368%ken responsible for duplicating the new entries to
t he iiiteqpd dealad @mledaghwapodr lﬂqmabﬁsbcaél llﬁﬂer dambbdedR20 65 Fdated via a

the primary.local po b sbeenu at ed :
vi a gmi%‘ﬁ‘r% S AET 9%3?5@ Qﬁ(?é“e‘g eoramarrﬁhsgg ér%k?)update 18
Wi t fauﬁ)aiaﬁmuydqmmm&ﬁleﬂf@pﬁcb}t@tlodmmnmrldgtala@s% 6,221f UThe updates to
exanple, fromthe driller's panel

Fi guifce paimanTHing thedaplicats laeal ofitler c%ﬁtéﬁvsqseéﬁ cé%Qédtrtgser the
the b8RHLERAE ﬁlrs@%ﬁ‘él s&@ﬁid Qﬁﬁlam{%? aﬁ&?ﬁratlon-gr@4ﬂgg94§§o ERck the

t he primary and t he rg@él cate | oca dat abases 412,

21210 d@@@rdatah@e& 621 oo R gTRhs i Bt Swegloy st and
p0d s&%f gr‘?lﬂaz fg@%lon%]ﬁEAt ?eﬁhluit oLﬁgﬁdée Pﬁ? gttld second

dat abase for "sol ehol d comyan

| oc éd)cabdxdlea ppphc@taims OPAALIRAB trtvdrda@é@cwheh ntapide semmaiwssuch as
44 ubsea el e uI e 410A
oxagmeryl IR BUVRRE, Gl o Bl e SRRy A e e

I'n smoaﬁmgdht‘emby)dotmemsmlﬁbespraﬂdhytosbubsﬁaheedmaioﬂ@n|R3sner for

i LR e R o TR g P R doe i

WDerdﬂfﬁWaﬁ@JSasJﬁE&Q alr 9p&y of |c@ﬂ1maﬁ@é/\@1\bﬁf al ﬂlﬂ@ﬁtﬂ{ GodaB hardware
set to automatically occur upon | ure of

or i gRitasepFPRdAa ngNng & G, firy feshe the[ftsemf]al ﬂwl%ﬁmlw&wn 524A

MO d&nQif ufIREE eHel R d:AS tosme\émniapy E)'cﬁl'tfrﬁlefs datBbaQ¥ b3 &¥hidh is then
panel 520 includes two no simlar to the prinary

and reperdy ferudadisatagetbe mewi weriqrddthe scrdirate Hecak dﬁggadatabase
podsyy,, T

e AL DA B BSR4 TR B L
542 Ats 1ot d@é@ndﬂﬂahamjénrmﬂ tb@l@scoad megd.i dmtlas Icascathe local driller

dril] d 522r cond I ocal

A Ry R BSI5R au85R i sie i agponsivi
sanrfomarmﬁwm thd Inew p:lntrtmrtcy tﬂeoloedl diitlet Herbasat2zbat ehe SRR node.
FI g de&})%dw c%da%mc?oﬂmmgﬁa%{tsg%talch?—nﬁ]]%gen %Eja\é}g?oglrﬁ%ﬁig«ité wsl,tﬁoan%f subsea
aut emRirbiad mydilepd.cated 410Bt drerFip@p!IB) &)tn@anlyql‘o@ as long as there
driller database 522r. The updates to the prinmary and

t he eF’éBIaV%’?f‘quUHE%Ica&P? P?t&(PrkoCQP%%H%s 522, 522r

trigger the corresponding first and second | ocal

10043 || er Repring ietfiigis 25ha ppersouppang! 2hapk theyrantrah gggitrol unit 240
dri l@rleadalRNARES dRERY détglgarse il aft SPIFRBHS pah! HQpIRR database 226

executed by the first” and
and a CCU display database 246, respectively. As such, every component of system

200 having a graphical user interface display may be associated with a display
database. The display databases 226, 246 are updated, for example, with new BOP
data, from any local hardware database. In operation, one of the display databases
226, 246 operates in a primary mode, i.e., it acts as a primary display database.
When the local hardware database 212 is updated with a new entry of data from the
blowout preventer, the local hardware database 212 automatically duplicates the
entry to the primary display database (e.g., ecither 226 or 246), which is then
responsible for updating the remaining display databases (e.g., the other of 226 and

11



second local driller applications 524A, 524B.

Si mul taneously, the first and second | ocal driller
wappbizeand ons 524A, 524B read data 50, whi ch nBgI/082009/036721

sensor data such as tenperature val ues. However, one

skilled in the art would appreciate that the incom ng

data may not necessarily be provided to both of the
2368%0 nodes. Rat her, for exanple, each node may be

r espanpwhh encfraty ¢ndgeaif\dang: patht ipeithlagr dispipesatafasdataes replicate

arious sensors or types of conmmands from a
d| ffdéSPL*H ﬁt%é%?ﬁ Mﬁlav%rfaoraa%oawaﬁ 5 EOHNG At %Yal?qﬁ% g gnterface

to tdwplayi rst node, the first | ocal driller application
524A then updates the new data to the primary | ocal

[00’4’45]I I er fdahahasedmrtt, M@'l@&l'}ﬁr&m@ dafadie 'gb| 2120 QIpdates the

duplicating the new entries to erigllca | ocal
dri [prigeng gdtsalssséatapsy (eg héz@e@’éﬁhdn@"o fa gtripy djom the blowout

appl &@Bﬂelonlé%lr é‘hpgrﬁﬂ éﬁtst gqg\%% hh %fevgzﬁla QJ Ql 913.?7 detect

[ ts oca dri er data e 522r e secon
t hi svhemsie, the kysteno2@4, i.dr pn Mémchdﬁtﬂaﬂoawtmanolf 220rm1d the central

Sec %nﬁltrgi %ﬁﬁ 296 ﬁ{eg)tngr?alr% QIFI?\?‘PS ﬁe%tﬁge%gé/ remgse The E)C%l hia{dhv&}.ea?e database

responsi bl e for new entries
I océZIlz mltelnlsbxﬁfs adapadbastdd2 thé plileryfdisphly dattese (dpusither A26 or

sel e odlnents communi cate wWth

oy ShbSuETer B P ahea e Gl RO SHBRE SR dbies .
Fi gulﬁeeotﬁeB)on% aiy4bpd as long as there exists a viable
comuni cation network connection. [0045] Returning to

[00F7OUr e ZvhilehRe %ﬂﬁﬁﬁ% Of da%a @&H@brnﬁ@@ d@s@ﬁytdlaﬁbé‘s@nst §dlwn in Figure
control unit 2 al so each conpri se a

dat Zbaskeing scat by kaqalopedare fatabasanel?, ap élm@y% gk disatype of end
226 Rpde & 1%5&1' 1§9h@¥coﬂ@5?%%ﬁes@ﬁthvernﬁ§tpeﬁtaﬂh&e |ab{y tyﬁé of local

such, every conponent of system 200 havi nlgﬂ hi cal
us ethajdwags ﬁ@t@@S@ 28 plodyanprespd bdevigs 2001 mane dpedite Hleaprlmary display

di spl Ay, d %h@lﬁ@ﬁgﬁp%ht%zd@{uﬁgb &ﬂ%@*&aﬁ@%ﬁ %%tc 246 are

updated, for ex dat a rom any
al hardware database  |n
[OOh ol ay M Lguc, asogvss afzeé(amﬁlf %cgeg 0?21 otpglglgcl)r}] be Fe)en a h}r(n‘auhc 0purnpmg
. e.upiti3B0 acimsendledicowitheeyentra pbayo! dait ?%tﬁi&d oprE)ln sphels. As

Ioc dwar e dat ab 212.is u wth ne
oot Bt DR P e R RO R oist nP s St aingio i local HPU
har dqb@lic@u&ﬁlﬂbi}ﬁ@teiﬂ@ é@ut Il@l’i@tigtﬁﬁdsbb 981 UH{el 16@11 Hi?Uth%lbase 382 is
entr to the r | spl ay dat abas eith
226 B 9epsI '\ﬁﬁ?fg‘i%rm?(l ating dhe Pyg ﬁ%%sr%ﬁ%% PPH’rarYu%%W abase. In

t he (heFRiRIRG Sow 1@3131%1?5 ANRSHIMArS dBplay [BELAL B8E isQbcated with
226 and236883 246) with the new entry of data, i.e

t he thy pendiely catitioh Iualy 3%t isbabe legeb §1CEE5 display idegbasc dipgiicayn the
S:‘g ?%?%{F}Zr ?gec g’f‘ﬁe PmaTD ' Rp 9 TRRBERAS 6 A 1SN RPRLE Bhtry of
data to the remaining display databases, i.e., the primary display database 346
creates replicate display databases 326a, 326b at the driller’s panel 320a and at the
toolpusher’s panel 320b, respectively. Therefore, all graphical user interface
displays in the system present the same information to all operators at all times.
However, the present invention is 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 toolpusher’s panel, or any other system

component having a graphical user interface display.  Further, while this

12



di splay. [0046] In one enbodi nent, the |ocal hardware

dat abase (e.g., 212) updates the primary display
wel210ab28929 (e. g., 226) with new data entries frpea/Ukm09/036721

bl owout preventer. In such an enbodi nent, the | oca

har dwar e dat abase 212 nay detect where in the system

200, i.e., on which of the operator's panel 220 and
2368k central control unit 240 the primary display

dat abhsdintcasihdes theTii{ﬁiaieCtﬁ“&lataharthial\@ﬁrﬁarg‘aﬁ@b@l&ﬁtﬁﬂs% (bt turn

sends an. updat e of dat to t r. 1 spl a }
dat APEYE"E éhsﬁfay déia)f"hssfr) Py AR o) ?ﬁ’é}g mﬂﬁ?cgﬁ‘ tﬁ% a1]-¥ Kvoplg gppreciate
r es peRFhtd fend AhcreRd A&Vt niah®e LpdaEdYo Mgk [FHgRY aﬁéplay database in a
dat abases (e.g., the other of 226 and 246). [0047]

Vi SEn{aR ananggat Adgitisnalyader benchdeyigs thar {ickidepp dgcal hardware

dat ahasRclas w1 QWA riflichit WthLhAdRste BEhNGe SRR LKRY 1n°tﬁé‘ Iart would
har dwar e databases 212, no l[imtation on the type

end agegtigle tha updetentpethcilpcal hardyerspéatabhsc Weulérbégémcated to the
' nvgg@fc% loche‘lli lare QQXba%%Hleadgftloh g&@éln%ﬁ%iﬁccﬁtah?$hﬁggﬁcﬁsplay

212 devi ce
dismhabmdanémam@JOﬂmchudnmgdppusdmhydﬁﬂulic punpi ng
units, diverters, etc. [0048] Figure 7 shows an

[004%janp| e Retetdngoiovo peFigtic () a ipiweken staywinygitha stepe emmtpd ngder the

unit..380 a n end . device wt he central contr

ot it g B Ao e aitshled Afn Fis iy GOehed by an end

lpunm:eﬁge Wt ZPBGf FiRuel 23()8@1 wmgh W@ﬁl’ﬁafphcdhleﬁldbdﬁgs,, such@s the
ocal, HPU ap |ca i on 4 updat the | oca

dat AHFLEY @glf' fe&c%lFC“iquS da?da%a% theg prifoary; }ﬁfﬁw pod subsea

res Q%&brhbsemf)&ﬂe dupl iseptso N et MBndIaMNERES ¥yl R wt & to update, for
primary display database. In the embodi ment shown in

Fi gurenme. newedafs qnirgs frog & ploapuidueanias elf simee isgomgw d@ydata to
Wi t h Heﬁ@ Cf@e?rg()rl % e%@zﬁ&f Qﬂtﬂ 't'ﬁyré 1531%91’ Bd)P Qata & ngdalté)c"’u/he%re is

dISp abase operates I1n the primry
pri mawyiat:#ltg phdwje. dap abhesla®4 Gietlorahhatdpire dalblease tdw, Tldwt Figure
entr at @l

4X s;ﬂﬁh g?ﬁhl%r}é?a)l/ggj?sea{ ?lgalro éctga gdgzep@pi%)ager% a?@%ﬁl% or the yellow
r eplplod aiNextlstsp Bag/ddahmb&msﬁther:ﬂﬁa;rep&zﬁb laatl Handware database (e.g.,

dril,) er anel. 320a and at th usher

3200, BEERERT YL nitarer s ° Tl RyBGR: fafoefErt there s no
! n% etflaate l(djasmrawae Idﬁltabd'se skyps3oe iy a;reeﬁtemagauh elfskdr®is a replicate
In r | n 0O a t ors . at |

t he?‘ﬁfggéaé AP H%té%’ﬂsii 7148?1“@6’5 E‘Terﬂefve%gp B %\Aﬁe regigate local

ski Iha@ivatd) dhiaBasar 1rld{*/0t@I eke@PRIme 6T ate® Sd1at Fudthermore, in selected
al ternative enbodinents, the primry display dat abase

may SB@ofligat e et i Fe e Bep ph égplisatp dajgpascy Hus, step 505 may
t oolpYshEdk B sP@Fehere Afc AP AIRRTdaBYEEMd 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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conmponent havi ng a graphical user interface display.

Further, while this236883 enbodi nent shows the update
wW@Roodarsr9e o the primary di spl ay database (and PET/US2009/036721

remai ni ng di spl ay databases) froman HPU, one skilled

in the art would appreciate that data from ot her end

devi ces may be updated to the primary di splay database
2368% a simlar manner. Additionally, for an end device

t hatprinaey disigsy datdbacale. ghandvarguat)abiase stes 60feddtermsned whether

repljcate | ocal hardware databa 0 kill.ed in. the

art WSUME "Ippree Hﬁ?@%ﬁgbﬁ“?}d&&ﬂ 326% aélggﬁéb Plocate 5{'in RS system
har gvwar, 8ol at Ribasie). WIhdle bR rt@Rhing atithyt DitabhRs eMkis¢abR, step
| ocal _hardware database in addition to being updated

to tHé Birfiraesy i By BORadekbdor ditd Primatyuditiey dabase to the

r eMgihiRGe @isﬁﬁ@y%té@%e@.b A3€ Steph P FRr B LES pleRG PV dBted by a
Figure 8, a fl owchart showi ng the steps executed under
t he seitere epitomlcofsugh po &zt syjsgm iceritdllen 24 op pasgecth sxstbm Trgroller

ste . executed by an end device (e.g., 210 of
Fi g%r%ggg%{lgg% whi ch the | ocal application resides, such

[00?@ the pil TRV M%gc%ggd %g%%'ne%l Sl getLoni,gg J“)Qﬁ*i'étye &' different
e primarfy yelTow'pod subsea e ect roni ¢s nodul e
Fi r systersd. e Fob @tardigt etherisysesn infaytieersed mdthauny piesssdanaol gystem

or ettt PR aror B AR oy O A st o

501 rétsicva® poat@0thnkmbtetsh@ed. i s new BOP data to update.
When there is new data to update, step 503 updates the

[005Pcal  hardwaiRotkh, APASE ak €mBthods3H2hOprefehBdEGostle mSHEBvide at

as the | ocal subsea el ectronics nodul e dat abase of the
bl udeast onenef e ffollowinberdvaniages, Bacaye 505heeerapasictis of jtie control

L O IsSstbiR (Ghd'dRPob Calnfral RGRbL B! RIS RRABARGud Lt Frast onc local
312' "of Figure 4j corresponding to the [ocal hardware
dat dbriserc d4talaperte pstonp dpespidt agede td ehide ayndyygrtanary flat file

dat | t ' I er e\.}.s
fopRraBs FREM BT i doAKSCH! baaR T bl Dak uilacs and
t he cnewmaB@Pddadtactdta grethregh iticatetrhlomatrolhantdefethe system, which
dat abas rior to execution of step 501.. Furthernore )
' 3008 30 BmBten e Ran et S fafed s e Makire A RSTOHRA Seal-time
r epleimbadded détbhss desighhusy 1l gihte purhléfes mey nalds ao chedécat hardware
see jf there.are an epl i cat e dat.gbases and step 507 .
oo BT d e Sty et o B B R wonsin Sl Bk pation

t heragd ahe 1601 Gatddare di@bast A9 F0dpoRabIer ol RGtoRAWLA§ updating the
Figure 9, a flowhart show ng the steps executed in

or déPrrespoRting fepheads losrd hardwaoptaaedf #%v-al | t he di spl ay

dat abases is presented. First, step 601 determ nes

[005flet her Addisiondlyalalihapdsiarie dldpemhadwedv(as glatabag gargfautomatically
Fi gLﬁ'b@at@d to%the %ﬁﬁlaﬂf 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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Figure 5) of an end device (e.g., 310 of Figure 4, or

380 of Figure 5) has been updated with new entries of
weamIdzge | f the | ocal hardware database has POI/UR®@91036721

updated, step 60 1 is repeated until the |oca

har dwar e dat abase i s updated. When the | ocal hardware

dat abase i s updated, step 603 duplicates the new BOP
236838t a to the236883 primary di splay database (e.g., 346

of RpgrucieteGhat d‘bl&‘xtembstiﬁ&nﬁ%aﬂﬁé devitedeshivhab het dépagrfeom the

are renui dIS ases (e. a and 6b )
o EF g Vit Sy, Acisgtglh (b gopag (e pvention

t herseowdd Be ﬁﬁff@déﬁmgydlle&ﬁmyd@llaﬁl@bases in the system
step 607 duplicates the new BOP data fromthe primary

di spl ay database to the remai ning display databases.
The steps in Figure 9 are preferably executed by a
system controller, such as first systemcontroller 240
or second systemcontroller 250 of Figure 2. [0051]
The invention described herein may be used with a
variety of different systens. For exanple, the system
may be used with any process control systemthat needs
to update information renotely for either archival

pur poses and/or for retrieval from another renote
system |[0052] Advantageously, system and net hods of
the present disclosure may provide at | east one of the
foll ow ng advant ages. Because all the conponents of
the control system (end devices, central control unit,
operator's panels) include at |east one | ocal hardware
dat abase, the system does not need to include a unique
binary flat file database systemthat is replicated

t hroughout the system Data updates and comands do
not need to go through the central control unit of the
system which leads to a nore efficient and
stream i ned system having a distributed real-tine
enbedded dat abase design. Al data updates are nade to
the | ocal hardware database that is concerned by the
execution of the corresponding | ocal application, and
the | ocal hardware database is responsible for
automatically updating the corresponding replicate

| ocal hardware database, if any. [0053] Additionally,
all updates to a |ocal hardware database are
automatically updated to the primary display database,
which in turn is responsible for updating the
remai ni ng di splay databases in the system Primry and
replicate databases are
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guaranteed to be consistent with each other.
Therefore, |ocal applications only have to interface
W@ 009112890 cal hardware and di spl ay dat abases, BCTUS1989/036721
| ocal databases are nore closely matched to the | oca
hardware. This sinplifies all database interactions in
the system and renders the database system
23688 eraction | ess cunbersone. [0054] Wile the
CLAT¥eSt i on has been described with respect to alimted
nunber of enbodi nents, those skilled in the art,
havi ng benefit of thls di scl osure, w |l appreciate that
Whejtihelpimefsvdi ment s may be devi sed which do not depart
fromthe scope of the invention as disclosed herein.
1. AcCf SipR@tu to iRt TaRRE a Helllebfird] RY&HM, It appBaHls doMBrising:
limted only by the attached clai ns. 236883 CLAl What

is clained.is: 1. An apparatus to update data |
a cqpap) confpk Yo 1n509g1pg]mcatt1q,pewg%ﬁ épwlce@pﬁrx}p qxilg theacentral control
unitCc@®MpFigthg & PiR%t HRblay Bhthbds® communi cation with a
communi cations network, the central control unit
conprising a first dlsplay dat abase; .an end devi ce
an. CRTATHICE 2 ERTMERMEFRIOR eWE]érﬁl%ﬁrﬁoéawné‘iﬁ‘go%PG\%’P% tha eenén gevice
amﬂﬁ&hgﬁl&ﬁﬂﬂﬁ&ﬁhggm@wm@%ﬁh har dwar e dat abase; and an
operator's panel in communication with the
comuni cati ons network, .the operator's panel
an QPSR SRR IhcRBHHERtAN %"IhaIEP PRBPRREONS firBY Uirihe prerator’s panel
amhﬁ@ﬁ%a@&hﬂ&@ﬁﬁm dat@hase is configured to automatically
update data to a primary display database deS|gnated
fromone of the first and {he second disp
whegeip Sipalogad hasdmarcedatnbeseds spitareg talagfﬁﬂapcaélat%%@ gatp do a primary
dlsﬁgrtfa'ta%bgeedés@l@at@i"ﬁ&%ﬁé &ahd Mrstpiahesck ey (ﬂﬁ)tlegr Jafabh €,
other of the first and the second dISp ay atabases
The apparatus according to claim

2.
whegzia rt%ﬁ Biimay ghsplay Ebate is égnfé&urﬁrde@s%ut%wéwafy apd&ﬁ th dptado the

othd?df ﬁﬂeaﬁrﬁ ah@ﬁie@é’c%'ﬂ@ Ells?la? aftgbasesaNd a subsea workshop
panel . The apparatus according to claim1l, wherein

the end deV|ce conprises at | east one of a subsea pod,
rRRTATRES ‘iﬁ‘?fﬂ“ﬁi’gtolﬁ%"fufn Laperedn gheoperaiqr’s npnelgogiprises at least

one%@ RaFi At aBACPTodipithel’ 9 p&leRiafl 4 subdREREikcbho %)tibﬁnel
communi catl ons net V\Dr Cor‘r'prl ses at | eas one of

| ocal area network de area networ
3. wi rldie@gRaraey wsPIdinggo Chaﬁ@ lappeieiatthe eréic%wsm@plﬂ%?s & lgpsone of

a subsca M8 Blyardul€ p&EpthE Bhit, GRML BRLYNI T conpri ses:

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 first systemcontroller conprising a primary | oca
system control | er database; a second system controller
W@ ovpneedng a replicate | ocal system control | ePCT/US2009/036721
dat abase; a first communication controller conprising
a primary |l ocal conmunication controller database;
236883 a second communi cation controller conprising a
2368¢hl i cate | ocal communication controller database; a
a sdcbiid tordinuhicitionpronGelss WomPENPE iaSicpigrag otdl dfynun@@ddbn controller
tility processor database; and a second utility
FScessor comprising a replicate local utility
processor database; wherein each of the primary | oca
a fideitaippesess @ compfisifgls piimig 1edal Gty boaddsyr daephdecaide
data to the corresponding replicate Iocal dat abase. 6.
parat us accor e
o el RIS 2R LR e B udp RSP R e
dat abase, wherein the |ocal hardware database is
Whﬁrﬁnfeh@lmfaﬁe prjmanyt lomtdh@bdshyis@dﬁgwe(ﬂ@t atdnaatichigy replicate data to
the O%ﬁe I e g re database. 7. An apparatus to
&Egﬁ?él F?Sﬂ?g ﬁ%ut preventer, the apparatus
conprising: a central control unit in conmunication
6. W tTheaappamtminiccatingris aketwor khaad tbo repd idsving fartldr sphanises a

ub od.co sin ry. subsea
rer e RE il FElE BoRpre Hs e FrBryY Rk g8 §ntewred o
autchadtiailasepdandaa 1S thaneidiyats wmslealrca»baee:ﬁartﬂma:s modul e
conprising a replicate |ocal pod database; wherein the

pri d.the ndp supsea el ec i CS dules.are
P AbinbanE it Ve P & U RS RRURr Bl B ShaPho i
the bl owout preventer; and an operator's panel in
a cdlmm‘mmitrohtuhiom varrhuttidegion ovithun ceaminningione hewoks atdemprising a
&ﬂ&ﬁ%%g or s panel conprising a display database;
"4t he primary local pod database is configured
to automatically replicate entries of data fromthe

a sublsda\md t:orpptéﬂi@let pim4re stihsea ele@fdntcamdhkaccaﬂnpmjnig dplﬁmhlaéﬁzal pod
d, th t
durisest &é@n@mﬁ%@g el it ol ot § SPGB base:

dat abase; the primary di splay database bei ng one of
whdrtie tlmh' phay anlditlﬂlmmélw mfosetarmomemitcs aloddonie ob camintimiamen with

t he erator S onflgured to
the St Rt Foy Rl it ahp PRl tidlat a t o t he of her
of the display databases. 236883

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

dat

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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8. The apparatus according to claim7, wherein the
operator's panel conprises one of a driller's panel, a
wo owbpedber ' s panel, and a subsea wor kshop paneCT/US2009/036721

The apparatus according to claim?7, wherein the
bl owout preventer conprises a subsea bl owout
preventer. 10. The apparatus according to claim7,
236¢kkrei n the conmmuni cati ons network conprises at |east
8. onerhefapparhtoc adcoriigito elimon, kyhe@inhd @pantetls patchveskprisagone of a
.a Wreless nefwork. 11. An apparatus to update data
mﬂgféﬁwgtﬁﬂﬂ%B mﬁﬂ@@@n@%&%“@ﬁ%‘%%%%?%P%@Lconprising: a
central control unit in comunication with a
9. CoOnMg ndppaitaiud NS careingad kelamd7,c efipeinsiha dblewdud qabveel) comprises a
daé?base and a CCU di splay database; a first subsea
subssa HIoYPYt ¥ Snd subsea pod, the first subsea pod and
t he second subsea pod each conprising: a primry
10. subdeappdraad L@t Qi ey, QOBRIN the BEMMuUPICAITAL Yiethotabomprises
%Pd dagaﬁgse, and a standby subsea e| ectronics npdul e
at IS9P P5 R G4 Pl Wt ®e 0 8P "HYE AR LD AEE CSIFEY K n t he
first subsea pod and the second subsea pod are in
11. comMppaatuis @uptlatchiatalfeont o BiswpLCAEEYARS, thedpparatas 3o piidies:
bl owout preventer; and a hydraulic punping unit in

C nicati.on wwth the co ni cati ans. net wor t he ..
o T S E ORI & R o stsRS PRy and Comprisng o
locdll @ICAD@SbasPandiaWETW @isplaf d@abadni cation with the
conmuni cations network, the diverter conprising a
| ocal diverter database; ol pusher's nel in
o fisDiRor R0 ST YR O8I (et MR PPk S6PRd subsca pod
each o@hpisalper ' s panel conprising a tool pusher's display
dat abase and a | ocal tool pusher database; and a
drillel{'s1 anel in qpnnunication mﬁﬁh h . d
@ PR SERE P O1E h BPWLF ROMP g P“r‘?aev-%cair%ﬁéﬁa BBpsi ng
adriller's display database and a | ocal driller
a stadeibpbdser Q36GB83s mwoeule comprisingof replivatc@atdl dodgetebpse,
dat abase, the tool pusher's display database, and the
wheg&h't|1§ rﬁrsz fhap! By Hatabass {gl%%l!;s%s %éd a¥c % B{;M%Jé%aﬁon with the
i'splay atapbade’ erein the primary Iocal po
conthainidade® ricsvarbafid e beaotiopravthanedidcal |y replicate
entries of data fromthe bl owout preventer to the
o b i iy B 2L R 0 O E b B R 0 Wrautic
punthrigalbdiscemptikieg b tozal HMPUJadedsebase, ’ the | ocal diverter
dat abase, the l|ocal tool pusher database, and the |oca
a dlqrerltelrl &' 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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dat abase each update entries of data to the primry
di spl ay dat abase, the primary display database being
w@emwbizgaeed to automatically update the entri eBCOUSHA2/836721
to the remaining display databases. 12. The apparat us
according to claim 11, wherein the bl owout preventer
conpri ses a subsea bl owout preventer. 13. The
2368ppar at us according to claim 11, wherein the
wha€ifnana b Liat ICONBdingipmbitibash tertosipsshat s digasyt daatasbndithe driller’s

| oc area network, d rea network, and a
dlswyr%ta@g%e WERHRS AR 2 prilﬁlary)gf W@P’%ﬁ@&t‘sﬁ update data from a

bl owout preventer, the nmethod conprising: connecting a
whee € thegdrine@ntocdllpod dathbase igpohBgure @ aﬁioh&hcﬂ]iy&ﬂilﬁyte entries of data

ase to a co gat i ons netmo k; communi cating an
fm%ﬂﬁ%z%w% B¥ U ﬁ%ﬁ@’ Qatpg(tcg f pog, & e with the

comuni cations network and the blomout preventer;
wha@n Rechingy and thpesmicote '1@cappdned1atab@m rthsioeal @ lafbske, the local

abase to . the co ni.ca S network; )
HP@éigﬂp Bﬁ ?ﬁ&ce} VST fi"ﬁgjaﬁ? F@g%ﬁ%aﬂ IS %é%@fﬁﬁ%ﬁ@ﬁb%&?cal driller
datdbadcabiab @Pdas catriRs biMakty t6itsPp@Margadiass @itabdRd akd PEmb edlsplay
| ocal hardware database with entries of data fromt

datahpesiiising conibsrseet terautomatieiytupdar thy catgaet ¢ torke @ﬁwmr@sdlsplay
datddhsedata fromthe local hardware database to the

primary di splay database through the communi cati ons

net wor k; and automatically updatln the entries of )
12. datThefappartun acenrding iy cli phlayvhgrsim Bigsbloweut eveich spmptises a
&m&g%gwiﬁﬁmaggﬂthe second di spl ay databases. 236883 15.

he nethod according to claim 14, further conprising

autonatlcally updating the entries of data fromthe

13.1 ocldic apRirtfiNatcsodirR4n §8en { b veherepihic camaupisatians Rer@itaganprises

at 1&@46&@%?? 100k rddehcBRAk FEWIIE Srea AEwofk, IR NRHEQ ndRARE €

data froma bl owout preventer, thé nethod conprising:

connecting the bl owout gﬁeventer to a comruni cations
14. hetAnBietaod Enidatstdpiadion ¢ iatveul Presater dhe methed eannrkime:
conmmuni cati ons network, the central control unit

conf&BRE |a5deﬁﬁal%oﬁirélsﬁnndécﬁlﬁﬂrﬁﬂlg@ﬁﬁﬁb AsPlapN@taBasti th St communications
primary | ocal hardware database; conmunicating an end

netyAYi ce conprising a local hardware database to the
comruni cati ons network and the bl owout preventer;

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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connecting an operator's panel to the conmunications
network, the operator's panel conprising a second
waele®ph28p9dat abase and a second primary | ocal heCTWs2089/036721
dat abase; designating one of the first and the second
di spl ay databases as a primary di splay database;
desi gnating one of the first and the second primry
2368%tal hardware dat abases as a desi gnat ed dat abase;
15. upd[&bimghémecodﬁﬁr@nﬁtlem dat ﬁlbtasrecomﬁﬁrfsir@netutdrmic@ﬂy dpdading the

entri OF Fie T Gbak P e ef ot B el 4B Vets Rt of the

endldeciaé. har dwar e dat abase of the end device;
automatically updating the entries of data fron1the
Iocal har dwar e dat%base of the end devic

6. or i‘hFRodifasdaly dataronne BlowgpPraxshishits IB%I&P@ Q?ﬁ%ﬁ]é{nigng

the entries of data fromthe primary display database
conh&@tihf ehe®ldvrut picvénie té h t@hmamcatiohengectnd di spl ay
dat abases. 17. The nethod of claim 16, further

con QTR 0 B PR P G R0 TGPl RSP

contpaibiapasiest 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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