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FI ELD [ 00011 The invention relates generally

to a fluid supply system and apparatus and, nore
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moregaitichiagy, teiameodubobashyn dydrenic flyid Sunndy sistenri ang appaiatus.

cl osing hydraulically operated pipe rans, annul ar
seal s, shear ragg L OURD GP TR NGV BORE, @ series

of renote operated valves to allow controlled flow of
drilliqr;aflwds and well re-entry eqwgrrent. In
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well control, and Tlow control devices to sup

remotgpaeraterivalves g dlowrcontrelicd fispeetdnlbre Bridy, ped Beibre eméf equipment.
In add-lﬁ/{ﬁr A< 438 B f?ﬁoﬁﬁ&}%@e‘}ﬁc&e&oﬁfﬁﬂ&g&%OP system. * The drilling

ctively as si fun
industyy eefhyd;tr’émIHC&aWS’gmcmrtmakﬁSIﬂe&jBOWSttdmkpl ping attached to
the riser supplying hydraulic fluids and other well
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allo operator to nonitor an ontro
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BOP &b 86hm@RlyGefikd kdd EX BRI 4sQim Sy $eSBOP. Many BOP functions are
hydraulically controlled, with piping attached to the riser supplying hydraulic fluids and other

well control fluids. Typically, a central control unit allows an operator to monitor and control
the BOP functions from the surface. The central control unit includes hydraulic control systems
for controlling the various BOP functions, each of which has various flow control components
upstream of it. An operator on the surface vessel typically operates the flow control components

and the BOP functions via an electronic multiplex control system.



[0004] Certain drilling or environnmental situations

requi re an operator to disconnect the LMRP fromthe

BOP and retrieve the riser and LMRP to the surface

vessel . The BOP functions nust contain the well when

a LMRP is disconnected so that formation fluids do

not escape into the environnent. To increase the

likeli thatly, i1 ' '
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redundancy, this redundancy is often only safety
otherladHEEPCBR: not oper ati onal redundancy, neaning

that a single component failure will require stopping
drilligpgosper @Wufénﬁle fRakiRg d&@@le\ﬁ’eéahys@frﬁensa@ the pods to be
repl acing the failed conponent. Stopping dril to
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operation during conponent down time and 1 ntegrates
repEagits 2 dPrgetitc Rl yerviveopaiids eich gigneicantc sryerest lToss for drilling

dustry needs a sinpler, economc, and

Cmﬁ%@é@?ﬁsggﬁgPhgd of controlling subsea well contro

equi pnent. BRI EF SUMMARY OF THE | NVENTI ON '

t 0006&P0Rd cofltie iglusiy mhelstd sigpleagiderst dfectihe methedentprovide
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di rectional control valves corresponding to the sane
nunber of bl ow out prevention (BOP) functions that
t he nodul ar renovabl e blockznay si mul t aneously serve.



[ 0006b] According to the second aspect of the present
invention, there is provided a fluid supply
apparatus, conprising: a plurality of primary fluid
flow routes that include a corresponding plurality of
primary flow control conponent sets, a corresponding
plurality of intervention shuttle valves, and a

corre i ng pl,ural esti.nations: e
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val ve; wherein the secondary nodul ar renovabl e fl ow
contr oiﬂﬂﬁﬁh‘}po@qmdlsgtto ther epend @spegsof $ks prgsent dagptigghdhere is
ontrol a e f
provba{?? F 0# aggarlr?tél\é p%o}é? ris nlg arf);ﬂﬁgﬁg oggrm nﬁ‘fl‘iﬂcpﬁ@\k routes
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secondary r removable flow control co

c01§6§p0 u%%? lgﬁ @EE@,’F 10ashyitle valves, and a CQTE B ng plurahty of

de eI Qgelé&aﬂl@ @ecrohﬂa[rsj fREPAGV rSite 1S bP hREGMH selected one of the
invention, there is provided a hydraulic fluid supply

prlmppaﬂewu@nfr@}r camongtt $¢tsa and, irfdrdga e anoddp gipsvatlg flow control
I K
cofiRD! 24K nPrifBfih Sy EPBVARER U AlIE (GURAKIRMS And) flow
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val§él enlraép&ﬂcmg to@h® BEKRd fHnelry EOWNREIEIGoPoRend 83GkthR destination
i nl et stab connection receiver, an outl et connected

comezquadm;m taihe doapasyecbm@md]womtﬂ%cq%wwanw aand a remote
opergtgat vefiicl tlfé?lc%ﬁhéc\fse X q‘@lﬁ@%%aﬁlleehdg aﬂ{é rbgc@l 1é.rlyr fodular
enovabl'y connecta e to e va | ock sta
renmahlecﬂicm roaind @ns@mentdseeria tioo urrte'ctrabhesmmleawvm rwehepdin the
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dirt&@Rail c%ﬁ@o]diraﬂﬁc thop@hb& WTdiRttional ddirol DEvaUsREpMding to the
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A di
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is provided a nethod for providing a backup supply of
hydrauWD&%ﬂluﬁdmnbnaﬁoGhﬁ@ﬂmh@%ﬁdBﬂPmﬁuﬁgﬁmbWWﬂ“mﬂ there is

N e

renovably connected to a BOP stack, the nodul ar val ve
bl ock having an outlet connected to a val ve bl ock
stab connection; providing a plurality of

i ntervention shuttle val ve each having a primary
inlet hard piped through a prlnary fluid contro
conmponent set and to a hydraulic fluid supply, a
backup inlet connected to a backup inlet stab
connection, and an outlet hard piped to a
hydraulically operated BOP function; and controlling
a renote operated vehicle to connect via renovabl e
stab connections a first end of a hose to the valve
bl ock stab connection and a second end of the hose to



[0009] In sone enbodi nents, the nodul ar val ve bl ock

is renovabl e and includes a directional contro

val ve. More directional control val ves may be pl aced

on nodul ar val ve bl ock, with the nunber of

di rectional control valves corresponding to the

nunber of BOP functions that it may sinultaneously

serve. Modul ar valve block is general]y retrievable .
copyprigipg: ROVodY p s mearb A gyalve Phogk ‘wfalge%aclﬁi?ﬁ gennegigd to a hydraulic
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ofﬁ@@‘ﬁfuﬁéﬁéﬁéjihﬂﬁﬂ%%odhﬁﬁvmgmo@lﬁ mék¥fuBhQukly BB s ont o
a nodul ar bl ock recelver that is &ably atgached to

BOP st Pr fer dul ar ck receive

o vor D6, ReerdRa i FolRanpth SRS prebf Vel dhere is
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BAPRYUL @ X@}Jn%ﬁsh% g%ﬂn&ﬁg)t(} Co?]ﬁtg ghnﬁbfﬁéﬁd rc@ﬁt%l\é%fn bent sets

connect éd npor a recel vi n? .
andhpgwdler wrmblek EWVH‘?JMPWC%F%BQ 0%ackt Ge gipdular Valve block

havind @h \tRlkd @hnsdied td @ vadlevBlock @t@ﬁb})hﬁbcﬁmrowdmg a plurality of

. vention shut ve | Ses.

VB0 0 R vhg: GBI 4 Fugt b ol by TR Bimary
flujsrdomtrolycomploaent eettanditng hytiauk¢ Heidotippine b?@iglsp m@:t cennected to a
batﬁi‘ﬁg R bcﬂln@&nﬁméﬂ L Quadt lﬁﬂ:ﬁpi%d 18 hhausidady oﬁerated BOP

neans, and a

uttl e havin
 funglien e@%ﬁ?ﬁt¥qq§‘gaasﬁea’@t%9g?‘ﬁ@ h\ﬁ?}éﬁ'i%éo PRicghrie Temovable stab
corﬁﬁtmﬂlls rEfbtsendtdfa laut ketheivalvediebkpitgbedbnhertian alDa second end of

thezh 9 %gg 7? tlgcgr{aé&ﬁgqg/ep g’tgg %gnnegﬁgrhsl %%1# Fmthgqggdlhﬁ' removable

valm rhlch fwhﬁapomprw #th a@h@net dléecrlgnal rpom@l vayerethe fmugier of

dirR@®hall c%ﬁtr@n«zal\tés WoSte§dhBMS th ee Rk Mir¥bek BF BORAMCHidRWEat the
roun @e shuttl e stem and out of the outlet. The

““’Fkﬁqu? adi YRy SEuyEnsausly §®Fom travel i ng i nto ot her
areas. Wen backup flow is introduced into secondary
i nl et,[000F f lusand ombedimehis, thhwrastrd inentipe pepyides e dmproved
meﬂl%ﬁ'eﬁﬂ% afat%@ i tp'r&gdé p&luﬁﬁdn@?rté/ fhufd ﬁBwada%p%hérﬁészﬁgaltematwe

| ow only from secondary”in| et 012]
floyriodise 11@ BB AL e SRR ETEL IHERiopeiors ot e B efficient
bypasd Mﬁfaﬁmyrbﬁmpcﬁ&nts\mmlldﬁllbe@tdmmahmw ke funatimesordastBations.

Thd gﬁtelseen Smls/ia%aﬁsona%a%lage ﬁ“)g&traﬁe& ﬂﬁf‘o lvﬁjloqlts f{% nﬁgﬂﬁ@t ?Fﬂ%#ﬂ%f b%ced on

ound I nterven
entgelirpnévs eldow viysipmis nigr yrqvnﬂeetaslayerw@f séldgentarcfundaney. s, In other

emtﬁcﬁﬂm@ﬂts Oyt | p%sentTﬁ‘ﬁﬁﬁ%Freﬁi?éélt fol £ st‘e(ﬁ{ \ﬁl%]tné Sotdl s|y§témt fr subsca
e interve shuttle valve in that i

blogft Pfege‘i‘tﬁ)&t(bQ%SF 3 e FieFE P et Faaiculagly useful
for hgdraskidadly epéﬂaml/cb_ntmhsyktemsxalhrbﬁmbniﬂmﬁn whigt depelmerfaldlOp0 feet or
lmngs.a di fferent shuttle design.
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[0013] In sone enbodi nents, a BOP hydraulic contro
systemincludes a blue central control pod, a yellow
central control pod, and at |east one nodul ar val ve
wb ekoas®oci ated with each pod to provi de unipgemnszuios03028s
backup for all control pod conponents. The nodul ar
val ve bl ocks have an outlet that attaches to a hose
Vi a ' .of the ..
nose e ecpaeoiie SABAREICA AR el Puslsfls RS rifrary flid
flowgpiige thabinghideseane oz auie prdwayifameehnivol donoBERs, bu irgérvemion shuttle
T . lar vey, bl gck proyi des redundanc
valvg, 348  AERE A VoSBT B R Bl R SRR Row contot
compmett.end endntds aenidulat endvable bloch 6f SRR @€ Sccan&ir@N6w control
al one subsea contrql system. npdular in construction

- ORI BRRTHG UPR S PHLS WY e 2 STleRIYPLY rema abledose Rgksarmects the

mod@leteiel 2t bidcPbiieadridhdy Mfw M‘b%ﬂﬂlﬁoﬂ@ﬁﬁ%@ HiSvention shutile
commopnl .y enpl oyed on subsea BOP systens. Such a

valves gad @k dettingionatd smotely wewrdtcd sehicle SRPYD eat: demlpy belgstabis hydraulic
supplith ﬁ@@%@ﬁdﬁ%ﬂ&&a@t] sPé%n'v%}?fgrﬂﬁrbgﬁﬁ]&l. Bps%gﬁ%r%\ﬁ?ﬁ%ﬂts? the

. using an energency hydrau ine route
ntergtipm shmtileovadive Hason ontlat et tdeel pipediatBOR Hpbiion sdsutseondary inlet

that i f-al of gll BOP functions.
atlfg%ﬁ%?deﬁr%ép%% %lg%rpg%t%/or redundant control over BOP
functions reduces downtine and increases safety.
Fur t §e003br dn sencanbodihernsy, sheemvdidativalye &gk is/removable and includes a

. L ' le ¢ onegnts allo fast and eas
direcl el B BRI R P s B B B e oo vave
blocki, with diremextizo of ditsetisnal Sot@irpaiéstiotreMiohfing tolib bbb rgor
fun est bt%shed.s stens, and provi des inexpensive ,
B TRLA MY SToHiapegssk et el Block 1§ eapratlieietriovable by an
Rov,emta@ﬁbm? fep@fr ahd) BxdhBNRakR Fur®ef) iHeGho R natuREo AR A block

bl ock valves is transparently integrated into an

meang ihatg ;qg&c%pqt ivg]vg Plaek may de s@y;{q @ﬁldeglpyqﬁmvh@ a@na.xisting valve block
requifeP Blafiand LorGRMde0 M&E%ﬂ@v\%%ﬁénc}{@ lni/a?' R lp?a%gd 35 1% ddlfir valve

existing control syst
blockpigolnding GE7EROTES USAQDGA TS BBBitors accumulatorf. OPikS valVeremay be

' ..outlined rather broadly the features
hy&m%ﬁ%ﬁ@%% nP@%ﬁmégﬁg%Qgges of the present invention in
order that the detailed description of the invention
t hat [080] olussomm\entbedivedntse the nmmtintas valoel bloskd chrnicrnad the BOP stack

. I advant.ages of the .nventian will b . .
via preR e A R RS B e ol Bp et cpppection, via
-electrichlavaranake colwesciion, eltsome embbdigiatd] He AR daRPVAE Bb&ImBYnts onto a
g hg@@lF skilled in_t htﬁ art %£at t he conception and
mo “f%b P¥ Feg Rt it apechetiod Magtatie Frelsigblyy thamqdplsg block
receivais aniaShBsoftRdt R ANrBd ndufe $h190bIRsUaR €5 nnect t? itt. gré some

structures for carrying out the sanme purposes O
embogpeglerfithehihe madalsr valve Bleluprdbamodulpeblpekatetsient ihyonnected to a
tempotd}P 8nrskibol ke Gedefidd WhAAE bo SdMRbct TS | ! i i
empocigﬁst ructions cgo n%? %ep%rt %crtzﬁr% ltﬁﬁe sﬁ’?‘ﬂr%{ei%ﬁélr%&’ %%lgﬁeg’enmn
shuttlegfaltehe | nvention as set forth in the appended cl ai ns.

The novel features which are believed to be

charggifri st ' ' its . .

_or ga[ni zation Sg%gfenr%%tg ﬁ{)ﬂg Héoéfetlﬂ % %@%}g?lﬁlgﬁﬁ?h o%{é‘a?}"leecromﬁrfsﬁs & housing
having agankeatly eplimtrics] amidy,adrirerp st entetihg the shietof éfe housing, a

od from.it f.ol lowi hg descri.ptian when
secondff R LRENRd P Qhtdns RosnRl £ PR R L Rbleinfpengetent means, and
an outlet enitimgsa silié of the houshey. K pH@S SinYodinEeE ShOSE et RAWEMSIped to a
that each of the figures is provided for the purpose
of illustration and description only and is not
intended as a definition of the limts of the present
i nvention. BRI EF DESCRI PTI GN OF THE DRAW NGS
[0017] For a nore conpl ete understandi ng of the
present invention, reference is now nmade to the
foll owi ng descriptions taken in conjunction with the
acconpanyi ng draw ngs, in which: [ 0018]




[0020] FIGURE 3 is a side view of a BOP apparatus

i ncorporating an enbodi nent of the present invention;
[0021] FIGURES 4A is a schematic diagram of a nodul ar
wabheolack according to an enbodi nent of thecpieseaizizss
i nventi on. [ 0022] FI GURES 4B perspective

vi ew of a nodul ar val ve bl ock according to an

enbodi t _of the pr . NV ioR. . VD .
desti3 i wERL pitnaty (RsB BRE g R A Buid S Dywring posmal flow, the
shutfifisamthe Bomti# flomqesitiorahd Hndlentsisdke primivg ioét sad flows around the
iintervention shuttl va}ﬁ_vtﬁ chordi nﬂ t.0. enbodi.nent s
§huttle design seals

shutflg stem and, P OE the quilite At W} {0 gther arcas.

Wheh Sadkup TR%Sis S8 dLORAThto SbR MYy @eOThe FuGDFRRE @ shutile to the actuated
.gntervention shuttle vcﬁl_ve.aCﬁordi ng to_an enbodi nment
positm, fsplatipg the @rimarniplsh enggflowing flow OmY[%E@Q@lF seriongdiy indet; g
-a schematic diagram of a BOP hydraulic control system

i ncorperAt i1Rgords «ABRBRAEARE B oRpolnianteFes@itshii &alkve @Bmprises two
. [0026] FIGURE 8 is a schematic diagram of a BOP
interpgrgion ghutde vavasvdiose guitetsare atashesblio 4k inletsn{ adaissbntieyelve. Thus,

the cBfnpbilf iBARRAN HMRNaHRRomprises two pri %@%Eﬂet Fﬂv@é@ﬁ?dg?ﬁnl s, and
©ang IEE%Elar gﬁf% ow chﬂarts Show ﬂ%esen%gla%l nts of et ho o, an

an oggfet. uBhagpta thettisrvabens simileetottheoimtervention shuttle valve in that it has a shuttle
that shifts to allow flow from one inlet and to isolate flow from the other inlet, but generally has

a different shuttle design.

[0013] In some embodiments, a BOP hydraulic control system includes a blue
central control pod, a yellow central control pod, and at least one modular valve block associated
with each pod to provide universal backup for all control pod components. The modular valve
blocks have an outlet that attaches to a hose via a temporary connection, and the other end of the
hose attaches to any one of a number of intervention shuftle valves, each associated with a BOP

function. Thus, each modular valve block provides redundancy for at least one BOP function.

[0014] In another embodiment, the invention comprises a stand alone subsea
contro} system, modular in construction and providing retrievable, local, and independent control
of a plurality of hydraulic components commonly employed on subsea BOP systems. Sucha
system eliminates the need for separate control pods. Other embodiments allow independent
ROV intervention using an emergency hydraulic line routed from the surface to an ISV in the

case of catastrophic system control failure of all BOP functions.

[0015] . Independent and/or redundant control over BOP functions reduces
downtime and increases safety. Furthermore, a control system having easily retrievable
components allows fast and easy maintenance and replacement. The present invention, in some
embodiments is compatible with a multitude of established systems and provides inexpensive
redundancy for BOP system components. In another embodiment of the invention, control over
the modular block valves is transparently integrated into an existing multiplex control system,

allowing an operator to control the modular valve block using the existing control system.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0028]

As used herein, the use of the word "a" or "an" when
used in conjunction with the term"conprising" (or
wheesuieymous "having”) in the clainms and/ opct@e2006/030288
speci fication may nmean "one," but it is also

consi stent vvith the meani ng of "one or nore," "at

| east one," and "one or nore n o In additi
e IBRGT T e honpese e BEt Dy e Soatpassrd eehiel
adv S?LPé BreQdnt ﬁt Eﬁ‘tﬂx iRt Rr MY Li6iRdd RBcripibh of Bk idvefition that
ec

y® or i nternmedi ate corrponent S.
fotlov[zm@gqe meemdmgaorio Aritiomet faatureyndadiaiages Af the fovenfion will be

descr%racgge nt & I%FP& %];?e% e&%sf t}[e%%g ?u he Ex}w}éhﬁiorrc' qpmoﬁldlbe

r|S| primary | ow route
appredin@d $¢ el ﬂ{‘iﬂecf intthelart thewhe mma)tm anspesifioyenttodingent diggosed

may t{e&?zg@é ]ﬁt%B%e gl lﬂj)a%'? 3‘% I}:}J %luog' %[esx n%cptger sil’.ﬁédﬂég ?%garrymg out the
same pikpB4E B Dleiph@Edt ihvn@ibn, 106hoafd dlsdt erreaized by thebeititille! in the art that
valve 16 and to destipati

such Qe o oot S0 s h drLopg ot iftel s st fort

in thegaé% d@@Eﬁmﬁé Uf’h@ n%%lrt&ﬁuré@@hl@ﬁ‘ Hre@RNGID UEBe EHARRUG B C of the
ar val ve bl ock thr ou?h sel ectively repovabl e

inventios dothGss te Hs @uggmzetm@ﬁdl methorl of eperatipe. iokcthr i b Tgtpects and
adv Ut iy F% ?&L u%a%ﬁt%@thg?gﬂd «%@rt ?Toélr“;hen considered in

conn@bﬁdi‘i’p@tt& ﬂi&cddtnmlmngaigutdsdl s torhy e)g:gesa}yy.md@mt[geql, hgwever that each

~of th C npoqggﬁogﬁtﬁg ﬁ%&tgmse oﬁﬁ@sn?a%ﬁggﬁi fiescn i o(]g% ﬂ@,ﬁ% ﬁot intended

as a d8HnitiBWbT MO lindits BF tRrésent ivahie@s, pi pes, hoses, seal s,
connections, and instrunentation. Mdul ar val ve bl ock

%&%%188%?’%%@%&%&%@ Qﬁjﬁﬁ@%‘% I?Iow contr ol

conponents, at |east one of which should conpensate
for tdwa7bypassedre dom;ﬂht@m@mtmding of thegpmaberiGnventiomh aefgience is

descri bed in nore detail, bel ow,. terv ion s
now e RGO B CEFIPLPR IR GHTT B RE P Py e v,
inwhi@0 secondary inlet 101. Wen flowis through

secondary inlet 101, conponents upstream of pri mary

inlet 100 are isqlated and ut fluid

cont 10008 FISRE 1 5 Sheliin SRR 1 7 syt et e reprosonting
oneeﬁlle&lQJefﬂ Shd St ndrention; [0031] Hose 19 connects

to nodul ar valve bl ock 18 via tenporary connection

103 and to _secondary inlet 101 [ nterveﬁtl on

shut TAS] AFUEURE 205 & SSEY Py Lo dAB R aR T ingpperpfion

: AR of e PRAER IWea@iIect i on 103 attaches
mcor%?}re y tc? rroduloar \?geigve bl ock 18, while in other

embodi ment s ng and ot her_ egquj pment exi sts betwe
t heml0020h; Eﬁlﬂg}l 318 a§’<§1ﬁé{13é‘?ﬂf(§‘d1ﬂa% ﬁ]@;gﬁtra( 91'@1“.111g an emrl)odtment

' A 04 attaches directly to secondary i nl et
Ofmec%%ﬁ%&% %n ot her enbodi ments pi ping and ot her

equi pment exi sts between them
q F[J0021] FIGURES 4A is a schematic diagram of a modular valve block according to

an embodiment of the present invention,

[0022] FIGURES 4B perspective view of a modular valve block according to an

embodiment of the present invention.



[ 0032] Tenporary connections 103 and 104 conpri se
comercially avail abl e stab connections, such as
those having an external self-aligning hydraulic link
whabo7exdsands into a connection port and mat epcwusbooso30288
its hydraulic circuit. Generally, a stab connection
conprises a receiver or female portions and a stab or
mal e portion, and either portion gﬁy_be,reggrrsd to.. huttle
gendnoashl FYGHBES 5t ad B auemeast p5HONA Mg Niewa ph By Hon sav
secaondary inl.et 1 : ligh.Pi PiNng to receiver
valve 300 g%@ém#W%Fmﬁ%%égg%ggﬁ%%ég%ga%onnection 104 and
may house other tenporary connections. - .kOOSSk
I n° qoens] e FIGURRSIf is 2 cfdse pettiondb pids vigii paptgoyyst intervention
coppri ses. renpte [ ' 106 t hat
Sh“ﬁledﬂ@g"f%&ﬁ%mﬁ’&% go %e%ﬁoﬁ?%%ﬁﬁgg%é? ?%Sf&ll t??)&réimmjl ar val ve
bl ock 18 and secondary inlet 101 of intervention
shut[oiEs] v HIGEREGT isRGvhendBicrdiagraa ein BOB dyfiqulds copgeksysgm
) and connegct ..an l,Ssconnec | ar val ve bl ock 18.
IncorpRYsing g © ?h@gaaggFQFEﬁﬂ?%S%@?ﬁe surface by a human
operator, or it nay be preprogramed to perform

specjodi6] CRIGHEE § Brsschematicsiiagrme ef 4 BRY hydeuhc epntiohpigien

. froma mu|tjplex control. s . [0034] In
nmoﬂ@ﬁﬁ%géﬁﬁ@g?hgﬁW§#%Fﬂﬁ?%m%%%%%§H;pparatus 10 i s used
to supply hydraulic fluids to BOP conponents.
' Ref pn27]n FISIURES D ARKGHEREe pwshnteshewingsadiodpeengypf methods of
_ water 21 connects to BOP stack 22 via marine riser
using gepeeserf IYEHPhe riser pipe 23 may carry a variety of
supply lines and pipes, such as hydraulic supply
l i nes, chokpETANED) DESCRIPTIOREOF GHE INVENTEMN
enbodi nents, fluid source 13 is generally a main

hydr i.c supply line comni « ke (S 8k cdiaREniuncti

257 Rttt B el BrsiRE o g SRRD T I e hRnjunction
with 1i0terth HEddmehide0 (ofhe RRRUMIbES Dayingl iatheiclainas gnd/eathe specification

2007/ 016678PCT/ US2006/ 030288 hydr aul .c_ suppl y »ki .
may 050301 P B6R BTN TRB AR BP9 Sigfor 4 est one” and

“one OV WahSnb e e alifimith GRAkEDerdifdh@ghrase “connected [J3B& s joined to
n one engodinent, control EOd 4 aht%che .

or plastddipto c@mnzmication Withy cithsr digecHy 6t arongh fie
control pod 24. Hose 19 connects nodul ar val ve bl ock

18 t poB6P RLRAINE26 FIGORENQbnd@sbfinemyf the prusynidyehibon

used to control “various BOP funct.i ons, agggggg te 11 and
comptises retthadard fuis ropply bPHAEIF SHSOBIPTIYRE TRTATY, wroute 11 an
| pi | DSt | i PAGH T3HA1 Obsuins! -8 BuidabaIcs 13 and
Sewng?rg.fﬁ%%%‘?’ﬁ%%g?%@lﬁ??n ustry r ef‘feglrms‘S to control
contimes tRdughngini s flowdome nomporsntsehdpadtl S chrruegh Pripery it 100 of

as.a bl ue d.and,yel | ow ' i Qn:
ey oln R SR EBMARLT, SEHES le L LyRcl o
cithell A sduSca Bt orbaisked flifd aneeridlngd tantinhes throwglemodular valve block
invention may requiye stopping driklin i, G
15, tuonahooe iy 1wy <Al 18oteg spcspoigy Dy of st R s
Vﬁveagﬁﬂ%qgg 1eat, of the present invention, including
06,

ose 19, and nodul ar val ve bl ock 18, all ows

eociogn%?ments.

redundancy for components inside of cgntrol po
by pa WAl AWaoRaboR BRI ! S00HR PRECHH Y CBRGRAEL Tt 15 fere
! ' RBerdid. Ub ik Ot dorrpodntsTbElaldalrs nuayl comprise any
L L R s o
component in a fluid flow system, such as, but not limited to, valves, pipes, boses, seals,

connections, and instrumentation. Modular valve block 18 may comprise any modular,



[0036] Referring to an enbodi nent of the present

i nvention as denonstrated in FIGJURE 3, control pod 24
(e.g., a blue pod) attaches to BOP stack 22 and
Wodbaicsval ve bl ock 18 attaches to control poedrak0oks028s
addition, a second control pod 25 (e.g., a yellow

pod) attaches to BOP stack 22 and a second nodul ar

val ve bl ock 31 attaches to control

ﬁ 25. In tfhetﬁe od
removelﬂbﬁdwmemtmi commen@@sau Tovst prsri ol hgul yemBeRsrte Tor thy hypass
fluid 08{91%?1? g ogﬁﬂmx%xn&e%%g ?%O%Adeéﬂd)e%??v Rit&vEARn shuttle valve

& vari unctions, sone of which
16.accapte ﬂhﬁftﬁfoﬁgld cither pyimanyrihlet moas@c.i_qndaﬁvsnlﬂalrﬂi 3Plaen fggpis through

confrol functions include, but 4 d. but
socondapgigg - SgmaHEPRE BB Gr i Bift OO e U hd passed,
fluid cBhtRfues %@owﬁiﬁﬂd]ﬂfhoﬁ@&h&,sesdiﬁmy fidBowesitghdd to cut

the pipe, a series of renote operated valves to allow

g 8 Etn[rggélh re g cgq 88’\?3{11}6%3 Iénléhiltoagl \EfE\Iregnﬁr%crlﬁal Sr\}d% rpOfary connec’uon 103

and to%éco%ﬁ&y%ﬁetaf B JTaktekvRitRaGhie Vilee Y@viadespdsOp connectlon 104 In
functi ons, 1ncluding BOP functio

some eshbashimensaiempdiany cPRicsHen LEHBEHRES et g ffe i 18, while
in oth&" ea:zb%d{n?éﬁlltssq_ﬁ}agaﬂ&‘%e RRuipRRat &8s bdtReenhah e Sieililypin some

i sconnected and th tral .
embocilmxdhis tenoputrary lcomneetiorBG# q’ct@pi@g dieadlyde éeocgn%qry gﬁeécl(a ?, the in other
ted., As u ' or "hard
mnbm%FﬁPﬁémmm%?%H§§¥ewﬁPgﬁﬁﬁmg%§{g?%g@$§%ed connecti ons

that are permanent or not easHi‘Prermved by an Lable stab
I n apdB2]i o’fbmlfcmarysaﬁr@pyomri@ma@@ gasyise wﬁ@lal available s

drillin e |on can Wistidhds int
connegigns, %’ﬁg%ﬁ? S (g:?&a%) gegf ?ﬁ%g#ng}@ﬁraggl@ ﬁ%} glaof onz intoa
conneSRSHOSUHEAHA r@efteso&mﬁh pohlydradicedcat. d(E‘rmietallryrga gplepenp@ipnicgmprises a

stop. One enbodi nt. of the se
ceceivgy B BAEFOTITS S0 pr 306 PO BB R IG PRI Bere oor=d ©
generﬁﬁ.ﬁ?;bé.@i@téﬁboiﬁgﬁi%ﬁ o brid dnit@adbxyemrsewndam dnlatldd lcannegisdria piping to
e

ct abl e backup control for nent
receivenpletediOS Hisd bipesss Eempar?ay 6‘?“112@1011 gmn‘F 86%'*/‘ el fomporary
commﬁﬁ %rrlng to FIGURE 3, BOP functions 301, 303 and
504 tonnect via hard piping to intervention shuttle
val ves 16, 300, and 302, respectively

embof0FBht I ortecambodionasis, SR sEPRlY GBW%“%E) ?Oénpﬁ‘ci‘FSoI emote operated
bldek a8 and
vehlc]%dg%&i')al%ﬁ i gﬁ%{l%{%gg(g{@% doBRect O toRRodula Qe bldek a8 an

. Intervention shuttl e val ves hose 19 and
secondfg iﬂadl(BOﬂ'uabwenﬁmnr‘shetﬂt velye 36-nBOV Kipgaasaise disconnect hose 19 an

connegction |ver [ i
conneﬁ‘[ r?irfgscop?]ec ]]a%%aﬁveglgﬁ keﬁf %G;g lgb ﬂfag r‘%)% gg?réﬂet@ g'&ﬂf tfle surface by
a hu.xﬂa'ﬂ Eﬂéﬁﬂter{tnﬁyhhbﬁ pﬂepro‘gﬁhuﬁd]tﬁ pwfcaz’r@:edﬁp pmnq:gh?:@ o;:
not shown, co al so connects to
dlscomﬂc’é?ﬂﬁgwqdcﬂ? iapidt qn%a%qﬁtmi&g( ‘%’5% ]g §%02. Wen a
control component in control pod 24 mal functions, the
BOP {ou3af | osdnst éﬂilbd’dttnéxhﬁ fimbhdupply appen‘ptum &is used io supply hydraulic

corresponds will not spo or
i A PR B R G BOR AT o LT UG FORERP § puIp g 21 comects

to Bc%f%%%'ﬁzﬂﬁéjm A riéer BER 280 MpRmE Riser p&pm mﬂpﬁéﬂyl’\agvarl@@\bf supply
rected to connect hose 19 .at

t1: uch embodiments,
lines emﬂpcs; bugh as émavlm suphlyriBERichele [pesdel Hoes: tifal® 1%
fluid ggu@%()& lﬁggnetrﬁ r# Lmall %HQ hoWelide Wi Ldbwi Mafd@idpipe 23.

S CO hose 197 to tenporary connecti o

Alterid fluidrenct 182 wey adcludsnboisma liodied éo @h epramaiors sxayrdiary

pl ate 105. ROY 106 al so connects hose 19 to nodul ar

val ve bl ock 18 at tenporary connection 103. In other

enbodi nents, ROY 106 connects hose 19 to nodul ar

val ve block 18 first and ttren to intervention shuttle

valve 16. In either scenario, the mal functioning

control conponent of control pod 24 is bypassed, and

hydraulic fluid flows through a secondary route that

|ncludes nDduIar valve block 18, hose 19, and



[0039] FI GURES 4A and B denonstrate one enbodi nent of
nmodul ar val ve bl ock 18, which includes directiona
control valves 40 and 42 and pilot valves 41 and 43.
whbheMidazd wo sets of val ves and pil ot val ves pat@s2006/030288
shown, any nunber of valves may be placed on the
nmodul ar val ve bl ock 18. The nunber of directiona

control valves corresponds to the nunbe f B
hydraflicrepply fige,t2h anxiligg soaduil,ey Marms] 135123 8T ﬁ&}}g‘auhcctjged from control
d2Einultaneously serve. However, nodul ar val ve bl ock 18
P i'n nost cases is snmall enough to be retrievable by

ROV 106. |In sone enbodi ments, nodul ar v bl 1
ag 5 f dul
Conpi0DaEis Imant pobefipentssuiel el Hrees S5B0G sBish s gpd modular
valve Héﬁ]ﬁg% gﬁafcl;ﬁtlasgg ch|1 I gc& Yp pﬁgseolr%%ﬁh\{c% ¥ ShEEBlock 18 to BOP

wnstream of directional control valves
stack 20) @frod Bod ZNglapbé aty gyslemsisedtoragudlaegpusdOr Smetipnss gd may

. ressure avaj.l able to the pil. o :
inchudg o peRE B P daties e R ety St
regul @8 uUraditonald), 8@ ipd@ity gefel ac kortiebpodBAdmais irgdundant counter-

t trol 24. . 0040
part confisd abdeh e Dlpee 2 3Py S8 Belera g maRRTgLy Hy BREBE the

comp eﬁ%ﬁH{%&e SOH Rk ok i it ME@?WOW ulieeprb@asinvention may
en shifting pilot valves 41 and 43, and aCfunuIa r

requird stuppivgldvibiing 2nd servicingWhe,eamip hepdoPhish Cofitit Y B MgRTa1OWever
one eréﬁ%qtglla:]reﬁ}gog éﬁ@s%’rﬂ B P@?& lonﬂﬂﬁﬁ&’lh RESr 106)h&LT®, and modular valve block

val'ves 41 and 43, pressure . X
18, alReGUEtindioy férdtompanirioinsidp pbemtrokpaddguiydnssipg and glating 2
pilot pressure regul ator, 48, 8@ QR1VEBEAR and bose
matfopeliqpingJogipRn ,amg%fo é‘?ﬁ%erﬁs"é‘?gg‘é’ﬁ%%‘é%{) ]?}pst ream or are
19, not required. Wile many BOP conponents require
hydraulic fluid at- the sane pressure, in enbodi nents

wh d I bl 18, i, t ' .
ab |e re ([eqog?k 3%%%5&%% ?ué Eﬁnggtﬁﬁeﬁtl ol(ﬁlee Op%g%éﬁ? igr%ehﬁftroh %%L:l)érﬂonstmted n
FIGURED QBRI Hodba (¢ f £hia8bodyragachss esBOB wibk 235 angimedwiarivalve block

18 aiaghor & cravaAGao 0o AT BIECER FOTTRABPORS Lol (ATt ataches

1o BOY &2kSn 189U RLE tidduBE GaliaIbiatios Battaahst 10 thigtol a2, din these
conmponents are possible, and in sone enbo

di nent s
embopinhents, theldegimatiansa thedgrdsgulic Sgideane BOPIpRATQnS ?%ﬁ"&?c’d’* 24 and 25
NALYEST U i ' ‘ fefe8 to by numbers 301,
o) B R TR ko by s
303, HtP0di BOR @nirE@Enstons knchle; it ersmet iméer! topthg openipgnd gosing of

of, dul ar ,val ve bl ock eac i1C [ i s of
iy A PP TP P ST G B GRREE Yo Bl e, a seies o
remotleMpérhledVRRS R alloid aoatrbiiciciiowl 8f drillinghBwids @rrisei @egector, and well re-
connecti ons 400, 401, 402, .and .403 t.0 cann . .
ety SgiprRoT CoRITo LS St SRS DIESHAGET IORL b g inctuding
BOP @%%ﬁo@ﬁbﬁéb%, AEP, SRRl aNE et Sinfoneniin eattiobpsd 24 or 25
at allow for renoval and relnstallﬁtlon vi.a

S d and the
fails d@iBnust he sphiou, therwhole eqqiiof Perperahe EME cmpst bp ATePPER? a0
NRSCLLOD 10s! | Galre WRledBACuLAMBRE, ofid piped” or
Contriglgpoglﬁ%’\?v cr}rllavleﬁlabgn u?’é‘i%ﬁ%&gé%? el etgt ri cgl )
“hardCRPINETHdfan® nipide pudhbspcialRé tenneptings that anppermanent or not easily

200710 8PCT1LS2006 _ V6o '
remol pBILO Yo P BT OO MBBGT A TBF ARR TSRSy o i f S canno
or will QFEoRARe fitAeAlySone Madking cotitad phd.r Elowsi & Bilaegfioge component of one

fixably attached to, BOR stack .22 an | :
pod Torea S UBB PR ETHE PP B S ERent ph LS B hin overcomes tis

enbodi nent in FI GURE 4B, nodul ar bl ock receiver 48

i ncl udes receptacl es 404, 405, 406, and 407 to

recei ve connections 400, 401, 402, and 403.

Recept acl es 404, 405, 406, sand 407 and connecti ons

400, 401, 402, and 403 are preferably universal so

that the present invention can be installed on any

nunber of BOP stacks and different nodul ar val ve

bl ocks can attach to nodul ar bl ock receiver 48.




[0042] Hydraulic supply connections 408 and 409

supply hydraulic fluid and pilot hydraulic fluid to

nodul ar val ve bl ock 18. Any suitable source nay

waBhb¥iddygdr aul i ¢ supply connections 408 and $09wss6bk028s

as, but not limted to, the main hydraulic supply, an

accumul ator, an auxiliary hydraulic supply line, an

auxi liary conduit on marine riser 23, or a hydraulic
probleﬁglg@uﬁsre@ gﬂllﬂhﬁgl by etovixdink ﬁédllllWﬂnﬂéflp‘é?ﬁgT)b%t})P g‘?ﬂfﬁ’é@ iﬁl@ﬁy

1 may be ho ar val ve ock 1 irectly,
COmpmﬁmﬁﬁW“%WQUmﬂ%ﬁﬁg%gﬁﬂpng# modul ar block recei ver 48.

In addi tion, one or nore additional orary

c o N3] O Mefdkidg FEIGIRE BB QR éumcméf) e%nd@ro""f connect via bard

nporary Con ectio
pipingsp gBRv e BSRBRAT Tyt PO ar ACpBRrFaly B mliTuBamen
mtervéﬂtfoﬁ %ﬁﬁt@é‘%lv&% @t pipddMe Senfidrarp dmﬂmchmall%embb@tﬂ@l‘ pigte 105 via

hard pﬁmmz &n@%@@%@lﬁ%ﬂ% £ @Zsagﬁf’\?%“ Bls: grPoy
connecifJ}Prg%?{ &181{%5@%1— Ip‘l’zlg e 16Bvik ﬁmﬂ'}ﬂﬂﬂg dn aﬁdilnbn I”c@nﬁ'dﬂg)od 24l eonnects

el ver 48, g% Eo exit ﬂ 424 al
to 1nte®~trelmann km:ttetvabnsl 6oia hasd winig 13- o%l@onu aptgBpwigoniZY}pRd 24 also
conne Ts tq Wge?éetélg x?a?% esPB0 Bhd fg@s WRhdr £kl dohpofémtn €htrol pod

r easy connect durlng
24 maBRBEBRE Y BOR @haqmuh kswhichitHeRRVEN FPOROISHEL Aot ponga rjinot respond

[0043] Referring to Fl ES B, BOP
to norbagl Y (PEnE QAT el gy Ll B AERbRA that
comp&ent RAGE ﬁ@ﬂh@aﬂotvly} (ﬁﬂﬁayl* B difeatcyt to cdrmect 16, 1%@&@w@|am}¢non

Inlet 101 ener a cylin 0ol -t t
receivgign ceneiv SR OS5t Iebotaybadp DEo T e vy gk hifoURE 3,

ROV ggsn hﬁéc}téﬁ Hokd w{&%mﬁéﬁﬁf SRhectibAt 0N Mng eNexadkl tgmporary connections
ar area 502, and 'a side cgllndrlcal I

on reddmes spkig 198 RQY 19galgpeanpesiebase b foneddi w.bﬁ%ﬁ% At temporery
0 H8 corHRss hb@ 19%o BRI S block 18

mmm%}W% é5§6°hwréﬁ%§ﬁéggggyﬁ?o sg%ondary ini et 101 and |
first sR@WicGo Ateredhiius shurths taint 1€a| Inyithérspenariosthe ppipnagpning contro

caV|t 500 and reqi.o I 9&%@&%& fe
comppgﬁn@t) e?%d% gw&t d Sféragaﬂn% fl grﬂoﬁxﬁgfri?o?%? ¥ TOU
that ifdIidRE nfoaﬁlhpmwocﬁ 1d, fhdsdl@gmnhnt‘mﬁ@nﬁm shingsle vatiel 1|6 fIh@ ROP

secondary inl et g@. V|ggla radi us substantially
functioh will apw stk prgpe FEVP *fourth region 507

furthest fron1secondary inlet 101 and having a radius

smal | @38% hansoadmflimhits, ehodelgi oavableck Hhid desigaedite botpbust in
surface 56 between fir

that iDi9 0A72bIEEE ?@P@%@SW@‘@%@G@%W Smetiopssengh of yhich is selpoted by
pluggo%tgﬁogg 19 ?ﬁ th-gr bufak AflerSiiion @Eutﬁ@vdl%’as@dio@ﬁﬂﬁ%iﬂy thel R function
|

of first region, 504
expericagingRof0H prcrhlema "Fi,COBPOBLS Wﬂ%@ré’ﬂ@ﬁg’wgﬁgr ‘gﬁsr?fﬂ’?é in detail
radius of fhl ts &f coB@B 0P J48HN25, making
belowjé%ay(ar%w i° %m{:agég%tr ?Xg%lgﬁ%?l 7 %%hédl}?ﬁ glC ec i's a flat
modiBaiaRE ®ldiR rgﬂmdraltyoumhfesai yhd mangterdly eﬁ‘ic@@t oﬁve@é@ﬁ%a component

regi on 50 some t
failurg RpEd: hage g& ey trt])fa ﬁgﬁegﬁe{r%s mo glts x?aév %kﬁ&naggl gﬁnﬁﬁfaﬁconnectlon
on m%%}?g%eoin Odﬂatrﬁ E,nt%ﬁl@eécb 8 flé)a:aliﬁl:ﬂctmnpﬁ d phﬂcgbn@qutong@d \E)jgpourse ifata
later g paliffaent coUPPRGt aﬂﬂﬁ;)%ﬁg g{o(?\r] é@% %{n Cfﬁ&:onnect hose 19

from e%sféoﬁﬂ&h@ﬁ bARS vkt H'aﬁ lﬁ)b‘ Qi Eetabe iiltd acliffdrtBoRmmettion (the one
ttle 51 is in the nornal flom1ﬁ05|t|on and . fluid

conee;mném toythiemealfunciigang BOB fugatignisto oW bAKIBEEHER!r egi on
505, and out outlet 50. Fluid does not flow to other
areas because sealing areas 54 and 53, corresponding
to first region 504 and third regi on 506,
respectively, prevent fluid fromleaking or flow ng
past them Fluid flowing through primary inlet 100
applies a force against transition region 56 to keep
shuttl e 51 bal anced. Accordingly, the shuttle val ue
remains in the normal position. [ 0044] When




intervention shuttle valve 16 with shuttle 51 in the
actuated position. During flowin the actuated

position, which corresponds to flow al ong secondary

wo oWz iRl 12 of FIGURE 1, fluid enters secopd@ig2006/030288
inlet 101 and out outlet 50. Fluid does not flow

beyond shuttle 51 because sealing area 54 prevents

flow. In addition, third region 506 hits lip 52,

VRIOE oA R WeAdL EE 8@ e 51 from actuating any further.
Thus, when shuttle Si is in the actuated position,

pri neosp]i MMIGURESOCLansl B deporstntesne pbedimanict madulgr galve block

I.sol ated and b . Shyttl
5 S B LRSS RS R b by aehagp. s
two Se{tsg%f}%?gqu &?‘}gifo!t 3&1@? a&é&%&ﬁ%{zﬁ? nupstet bf meﬁglag be placed on the
ererrin 0] , .o, 1IN S enpodl ne
modulenyadyaAdhi b ROV AL ATpeior! SR LTR R Sl GPUCR H e f
BOP %Jgén%ﬁg tl%?mf)&’tﬁé?\%ﬂ%ﬁﬂémwlﬁ‘éﬁﬂﬁmﬂemlﬁﬁma [Foweaby erodular valve

onme enbodi nents, conpound |nt§r¥$n#fon bodiments
block $R1irt b caseb iscsuall epovghrtp e setiiguablerhy W8 APe-olR SO S baciments,

val ves 1 d 6] ' NN bR R0 sHot dofirdIahy By @aulic fluid
modulgt V%iﬁefwo‘ﬁﬁ%?oénﬁ%ﬁsg%%@ﬁé%égsseco%ﬁgaro_ y inl et s 101E};1nd
supplPpkssufbatb @y sidrol (tdn?)@@ts dmmmmn@f digestiomy ﬁﬁ’fﬁql d gg g#0 and 42, and
" connects_ conpound i ptervention v, G0k @
pilot Wﬁ%ﬁt@n%% t?ﬁgntfog Pfﬁsa_“ué%?‘éa%gﬁ% ? (ﬁ[% !pﬁ?tsfcgri: g]tﬁ mean to |
embotrehds il P&_s§u9e QBN 2RANS isiehfgurty fealofpretide back ferd hydraulic
valve,” but is only used to distinguish it from
pressirgtoegopdpitnod@dshut tl e val ve 16. Gate WO
2007/ 016678PCT/ US2006/ 030288 i ntervention shuttle
val VRoG# CRIoRE caihdistbuls nedvlai wvettiadk Midompsiistpressere
accept flow fromonly one side and.isol ate t 0
accungilater 44 to avoid any prygueq loss ‘gb?‘h%lf@ﬂ%l”&?}s}’é vht &1 ?"f%g”(%’ t‘ﬁ‘%ﬁ ogumulator
| DG MeBhSiatd1aug fe@Red M aighoimbletperh@dns. In
dmnpgghgﬁfgsﬁgggg%%gﬁ%g’ forging shu;?1e 51 intog;pf gulator
some ambuditrents pEBi viloes. 4 1FRnd i3 cRrTSIIASSUBRIRLOF ft SHapERIG REFFSHre tegniato
huttle val ve i QA BN HISEK S8t r@her are
45, ar@d?%tp%?}mfrsgl&]%ﬁ%a%grteeng{s%}lfgﬁ gn %14 to the left and . _ .
place@lipsaehin @r iteqiot eqtiralit Weile 880 ROP| copipardnfiyequire hydraulic fluid at the

intervention shuttle val 1 I : 1
came prBBI GhET OPPLBATE PEEreyar o Tarve dlesk 1€ i Pp Rticatly able o supply
hydralifi ilflgiqlﬂ& ﬁg‘fe'keﬂzft g@*&&:ﬁﬂoﬁer}tﬁhﬁ&ﬁﬁﬁmlp@@sm@s@gm aslgn@nnula:r compared

Wou e forced to the right, jsolating,;s L
to a sHeBr rany), BERIEClA REFSEHFERTgLor %E ﬁ%%ﬁdﬁ?fager‘i’?% ?V%’ﬁ%%uts %ﬂﬁb%%aﬁi of

! : : Hekr bentivl exhpteenie areglosfibloyand in some
valve%}}“%@sal%gmlaloﬂ? ?fi%ilﬂ(}ﬁifoﬁean r plhe osfi

raulic fromeither the bJuee%od tlﬁltlhow
embogikn{= pijot, vabient + aid Foare solancid apoaed PG R"EWSW ¢ ahagrer
emb"ailnit ﬁeﬁrﬁn ! gveenﬁfdg’g‘é{%% éﬁ%@o\’gﬂ%ﬂl B addBloneinRb A6 kmb8diteni3 IBOP stack 22

suc I ments, conpound |ntervent|?n

is coriBetbd tota plataliey @Onoduldr vhlye bingkibleachot! whieh mapRyde fekup for one or
f|Ui§ fromfour different sources to an outlet that

moreje ceRPE function. In sone enbodi nents, the

housi ngs of intervention shuttle valves 16, 61, and

62 afg4rpdeiddubmvalvebicchi§ fpitee eomprissacannpetions 4pf,Ha1, 402, and

in other enpbaodinents the housings .ar s 403 are
403 tpPamencr BC ot & SR b as oS apl 40T 402, and 40
presst@ bafiheedaiidh Gdnédiiend iedloy fat tandvebhntiociesialtation erROV 106. In

such that the outlets of, |nterventh§8.shuftlglxﬁk%ﬁ&e
embogignemgreguiring 6iCirisalPonprciey EBeCHAY B0 2BFICHEFR

| i i 16 ricabChiEViIdne ubdldMater. Referring to
connogHpfid Bt 912D hd i“E%oo4 ]MIE?ZI GURE 7 is a schematic

i ncl udi ng BOP pi pe ram 700 and associ ated hydraulic

feed systens. Fluid source 13 conprises a nmain

hydraulic inlet and fl ows t#éirough valve 70 to either

control pod 24 or control pod 25. In one possible

flow route, valve 70 routes flow to control pod 24

and valve 703 routes flow through control conponents

14 and 15 to compound intervention shuttle val ve 60.
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Al t hough the destination of the hydraulic fluid can
i ncl ude any BOP function, FIGJURE 7 depicts an

wobadivpead 1 ncl udi ng two conpl ementary desti patiuefsén3o2ss
the first function, "pipe ramclose" 701, is

associated with corrpound intervention shuttle valve

60 and opens pi pe ram 700, and the ond fu t.i on
FIGURBI 4 masilab peve blpgip] § mowets gde Pdelar ot ecgRB adri e

mbo%n{sv T\’fc%c%uﬁ? bR E&ckﬁeﬁ’ MGix{fly aidned ©DTP Rhdhe2X @2 hydraulic

I's exanple, hose 19 connects tenﬁErary

fluid a@plyde hard pipkd B> andcttfedlpe taihy ewberdimstt b HIGYREAS pogpler block

raul ] 0 1,402,
s g RS o UL AP b Bty
and 4@3) nRédé taaemnea)ﬁ 206 4ndrd7 il @hngtony 10, fold 402 ataﬁ 393 are

y direct fluid o the functi | ks
prefeighlygamerhioy et By ipE et R pe i A ol g pop st
and diﬂce%t btk B1661Q e attael 4 MbdMad bl@ckhhmsker gs hose

and intervention shuttle valve 16 of conpound
|ntervent|on shuffl e val ve .6

t he 0L Fedaeulds swp@gﬁgneftw%o@ﬁ aB:iié sugﬁ#yq%ﬁ%ul%gmd and pilot
hydra@00 11 éﬁ@ nfoﬁﬂi‘aﬁa@tﬁeeblz&ll & aAnsoRithisle kRtcelpayf smppfyl Iydraulic supply

around control pod 24 and contr ﬁf 1 ot
. connezcbmpﬂ 4Band 40U ﬁd@?@yb‘éfm&b’ﬁtt%‘lo gﬁﬁﬁ@ﬂ@' 3%‘115 P‘épp ¥> BN acCuImuiator,
1%151: hﬁrﬁgaouilg Eiﬁ}ﬁg} v & 1% OShdeft o Rthrie® Abdr OB (ﬁchd:lyafauhc feed

udes an addi ti gnal
from bexitrol mazxr awlemmmm gmmqmn 193 anayyhg dowsed @a|wuiﬂr gle block

77.1ncl ud
s FEESS SRR PSRN0 o, o o
addltiéﬁﬁltt&nf)&mytc@ﬂﬁw{@isw 1¢d amayeetihdnded7 The Z@nberred tepaporgsy connections

connepsid ty odslar yelva,eck, B Y S RRTFPORT tmbRyt fifstiona
contrslos&é'lxﬁés ah hahllaAvAesBoto1 ¢ Aeseileanesdrlbndicas lneeday: BOP

I'n sone enbodi nents, due to the universal nat
functions olagbe BimyBRnepRFly 81ve® AlRPUER ORI aﬁ“ﬂﬁf?%ﬂﬁﬁ%%&m as

o GONNRET b1 &xildd Jthef botatiohS on afvdular
exmnﬁghéagge ?f;nl}?ﬁdlar gé%i%{ 0 any }}wn‘oer of tee npﬁL

blockoeasien B omsh that a bettmin p@‘tl@mh?@rnﬁBawﬁlﬁﬂb’t‘P@iﬂéthB%B sea floor, for
Il n_sone , BOP functions such as
casy a]lsff)ém%ﬁr‘il] ggﬂtg%gl H?pe ram cl ose 701 can vent

hydraul i c fl ui d usi ng backward fl ow t hrough conmpound
|MMWE&HUMEMAL¥E 60 and 78 to vent lines

(not shown). [0050] It is also possible for
the i[p843] v@ntdrong BIUGURES 2 wed Bonteoreptioyshyile valve 16 comprises

gency_backup, hotl.i flow ta
housiag e BB e osag g gl Pty % ey Bkt goneraly
cylmgﬁpa@ dB‘P—BFp% sy 5 1Q8d ‘é@ﬂéﬂSeS Cavine s @emeiyestyidp geeraily circular

MRt O .
52 a‘t{o%g 90%2%53?{/?1:1?&%&%}%@03' I} &In¥Edtitoain o Etige Viador@prikes first

ultc fluid in the event of . ot her £
region\504 acdrest 1 $eumd1assumiﬂt 0¥ and having 2 radipgsubstapgitly similar to that o
aulic fl.ui A tMOfoﬂPllxd 4 19d@B¥maller than
ca"‘tﬁﬁﬁ%ﬁco go P%’ﬁ%‘% %&Pﬁe e%nt of catvg{sét rophij ¢ _
that $OfEseBRibRAG04 tierd remzoa Tirtht6 81 BRET fesendip 1l0gdHE gnd baving a radius

[0051] . In sone e odl an_.el ' .

subs SRR GGy 4t B (R SO ege o et SR IcbMeal gt 101
and ﬁ@&%raqladlapgﬁmer FRRAiRAR of BOR régine 5060 sl waditiop daxdadeiS6 between first

supply. In a sinple sense, the MJX all ows an operator

to control BOP functions by the push of buttons or

the |i ke For exanple the operator closes an annul ar

by pressing a button or inputting an electronic

command to signal the hydraulic systemto close the

annul ar. In sone enbodi nents, the present invention

is integrated into an existing nultiplex system such

that the initiation of backup hydraulic supply can be



81 are typically hard piped to conmpound intervention
shuttl e valves 60' and 78', respectively, but nmay be
connected via tenporary connections. Primary nodul ar
wahdenfmcks 80 and 81 typically retrievablyptowstoot/os0288
nodul ar receiver plates, but may nount directly on

the BOP stack. Having a plurality of primary nodul ar

val ve bl ocks nmakes repalrlng a mal funct] gg rimar Yhe radii
regiorcidtand Iseoomirmgntmnﬁ%e Jeaneition serfave P8 %ﬁfad@#ﬁ( ctween'the radt
ecau ' ﬁ}) 16 RAfinlcdisthddhange from the radius of
of firs & th&“%% ﬁ%?@géggﬂP val ve bl ock |nstead of
first refgedrrsoa\tb ﬁgt alfseauntd region 66 ﬁalwhuﬂ;maﬁedranﬁaan syrfpce gpyes a flat surface

mbodi godul af :
L T R Y
piped $/% BesBfatPRCRIBH A% ¥ BMhﬁionV@imﬁy bleiclio8 isligird alpdd 12)7001111'01 pod 24,

that connect to inte ventlon valves 0
and sspndey IRk heot DD gsoepar Beter 1y DuttR bedhel By Pion
corres{;/y@n?déqg EEH%/' aYong lﬁﬁ@ia’r? duMifRvwedsiel 1 of G’[(EUB.Eab b]ﬁltﬂlmﬂuds ar the normal
| ocks.”"I'n addition to being easil

flow position evdBhid entetreprishary mlﬁttwooﬁovrﬁﬁd%}ffl&rsewﬁ\f%%‘r ¥ and out outlet
50. F uécy Godd Q0o %r&g&%%gﬁlg&ﬁ% s‘%ﬁly{%@é&ﬁ sRRGRYS Q;oh@%bn&iﬁ@ to first

nass produc
reglorRﬁmrﬂltmgi tegioR ISGRRESI@Avelsh pmventélmbﬂprnéw&{% %@PW&% past them.

Fluid %{%\é{ﬁd‘[ﬁrgﬁgﬁ ck ugrprférlr).@ ﬁOOf Jtpgw%s aofogcfggiihét 2%%1%12&16 ?c‘l;ﬁ»n%@ ¥ keep

shuitlé Bl bhlakRs. Abuﬁhﬁgﬁmﬂkehmﬂmvduékmmmmmm&enogmdmoa§OMhen
he detects a nalfunctlonlng functlon and/ or he needs

t te f "
mbodliiigh heh A e Sih Hont RIBEEY o SRIAP TR, fuid s
mtrod%@&;ﬂ/o%&ﬁaﬁ?ﬁﬂéﬂmQﬁﬁfcﬁ 3@5&&8 prebmdm@mceosﬁ ¢f§hatt13®b

function. Referring to_bhoxes 9 d9
Bocaute A BN o oS Epi5 g EPS P BRgn 2ome 562
flow @ik &ﬂﬂgﬁﬁiﬂe’t 00 it eQfial Proséudé &F VRuIE eorisdhkddgh primary inlet
val ve. After "'the hose i's connected, flo ls sent

100 will rfcerug shutthves Irintehe potvaipdRospionc KIGHBESB degtstsemeathedingent of
mtervgg c%n sl%na{tlet\haﬁ/e 18 {hvs%ﬂftfﬁ%rf ﬁﬁiétauuﬁteﬂ ﬁbéi@ona r]ﬁhrh:% ﬂd%m the actuated

i'on as s In Some enbodi nent
positias, \sﬁimﬁeﬁpdwx tfow plohg swoad@m fawpeite 82 of RIGURE 1, fiid enters

u f|OM/t |
SECo tlglﬁ saﬁ‘é Ut ”g{et‘ g@er a o&roeéggoﬁ fg:)c‘;‘;n e?@?cpﬁ-ﬁ&[btﬂl%ecause scaling
area éwéﬁdn&ffldw Elntah&mﬁﬁ,dhir&regwml 506 lrhjis tip WZWhln@pIeM@tg@}vﬁ.‘Ie 51 from

actuagg; ;qgfnr@g]rlq;lmn B El}t%l%% {uateg pomﬁon F’B‘B’gﬁ‘ﬁ inlet 100 and

compbhédtRipsBBing BPM@I@QQOI%@Q&H E@ﬁﬁse@f Sk Pr magbé reset at any time by
i nvent’i on i nvol wngé bl ue and_yel l.ow centr.al ﬁontro

supplyoge o Btphlbel PPt G foremme shisdle ths Rarsl HASPEP Bp
functions. In one enbodi nent, hydraulic fluid is

su ppl 038) DR el Pl cRRE 6, kﬁ‘ﬂ&ozﬁe SAB3d0nts, Qﬂitmﬁﬁidn shuttle valve
&nct]on I's detected as shown in box 90

16 is euhumdmth sﬂaeagalgmwﬁowwu%@w}%P%alF %rﬁ some
embo?w;einga e‘?%f(; L3S, Hﬁéﬁeshﬂﬂ% vaRe 0 @otiphided Wb ﬁﬁewéﬂﬁ%m shuitle valves

I nNg rom el t her Oper ator | nput or
16 and\$l pgeas inmr@mmpm slauttle malve 62, ipomanChlesolfdgad 60p, Sﬁ%@ﬁé’ niets 101

and n;og%gé sﬁ&{g&é ocw(%deggf L¢ %e[ggﬁf?_s}n?eeért - ¢ rl]'lg;l &vennon shuttle
valveddd {tR@BOBAigend0y it teinl “gammaﬁtes isndh wen tcxbeliu:@!mnato any ‘particular

val ve bl ock d to . the. co ound | Nt i.on
type gEghpile 95 ¥alwe. Eﬁ qQpist yeeq magrgl? e&%n%on%ﬂ]ﬁﬂlé lvﬁve 16. Gate
sone enbodi nents, as shown in box 905 mul tipl ex
control of the hydraulic flowto the function is
transparently switched such that an operator can
control the BOP function viaa the nodul ar val ve bl ock
usi ng the sane button or input neans that controlled
t he now nmal functi oni ng control conponent. Referring
to box 906, hydraulic supply may be swi tched back to
the blue pod, and hydraulic fluid flows around the



WO 2007/ 016678PCT/ US2006/ 030288 Accordingly, the
appended clains are intended to include within their
scope such processes, nmachi nes, manufacture,

WwWORPsIdktons of matter, neans, nethods, or s
CLAIMS What is clainmed is: 1. A fluid suppl yi’@@mszooﬁmsozss

apparatus, conprising: a primary fluid flow route

_ that includes one or nore primary flow control
interveiopGhetit sglve 62 can be any shuttle valve that will shift to accept flow from only one

side and isolate the other side.

[0046] Tracing one possible flow route in FIGURE 6, flow enters through
secondary inlet 101 of shuttle valve 16, forcing shuttle 51 into the actuated position. Flow
continues out intervention shuttle valve 16 and into gate intervention shuitle valve 62, forcing
gate shuitle 64 to the left and allowing flow out outlet 65 and isolating intervention shuitle valve
61. If flow through intervention shuttle valve 16 ceased and flow was introduced into shuitle
valve 61, gate shuttle 64 would be forced to the right, isolating shuttle valve 16. In some
embodiments, compound intervention shuttle valve 60 may be used to provide normal flow of
hydraulic fluid from either the blue pod or yellow pod (e.g., control pods 24 and 25 of FIGURE
3) and alternative flow from modular valve block 18 or 31 of FIGURE 3. In such embodiments,
compound intervention shuttle valve 60 will be capable of routing hydraulic fluid from four
different sources to an outlet that leads to a BOP fimction. In some embodiments, the housings
oof intervention shuttle valves 16, 61, and 62 are made from a unitary piece of material, while in
other embodiments the housings are made from distinct componenits and intervention shuttle
valves 16, 61, and 62 are fixably aitached to each other such that the outlets of intervention

shuttle valves 16 and 61 flow into inlets 602 and 603 of gate intervention shuitle valve 62.

SCHEMATIC FLOW DIAGRAMS

[0047] FIGURE 7 is a schematic including BOP pipe ram 700 and associated
hydraulic feed systems. Fluid source 13 comprises a main hydraulic inlet and flows through
valve 70 to either control pod 24 or control pod 25. In one possible flow route, valve 70 routes
flow to control pod 24 and valve 703 routes flow through control components 14 and 15 io
compound intervention shuttle valve 60. Referring FIGURES 6 and 7, in one embodiment
compound intervention shuttle valve 60 has primary infet 100 downsiream of control pod 24,
primary inlet 600 downstream of conirol pod 25, secondary inlet 101 downstream of temporary
connection 104, and secondary inlet 601 downstream of temporary connection 74. Gate shuttle
64 isolates the inactive side of compound intervention shuttle valve 60 to allow flow through
connector 63 to a BOP function. In this example, intervention shuttle valve 16 is in the actuated
position to allow flow from secondary inlet 101, and gate shuttle 64 isolates intervention shuttle

valve 61 and allows flow through intervention shuttle valve 16.

13



an intervention shuttle valve having a primary inlet
and a secondary inlet, and a destination; a secondary
fluid flow route that bypasses the primary flow

wonsorAlssiONMPonent s and includes conponents, acimduosizoss
renovabl e bl ock of one or nore secondary flow contro

the intervention shuttle valve, and

[0048] Although the destination of the hydraulic fluid can include any BOF
function, FIGURE 7 depicts an embodiment including two complementary destinations: the first
function, “pipe ram close™ 701, is associated with eompound intervention shuttle valve 60 and
opens pipe ram 700, and the second function, “pipe ram open” 702, is associated with compound
intervention shuttle valve 78 and closes pipe ram 700. In this example, hose 19 connects
temporary connection 103 and temporary connection 104 to route backup hydraulic flow to
intervention shuttle valve 16 of compound intervention shuttle valve 60. Thus, control
components 14 and 15 of control pod 24 that normaily direct fluid to the function “pipe ram
close” 701 have been isolated and bypassed, and fluid flow is routed through modular valve

block 18, hose 19, and intervention shuttle valve 16 of compound intervention shuttle vaive 60.

[0049] In the embodiment of FIGURE 7, both pipe ram open 702 and pipe ram
close 701 can be backed up for flow around control pod 24 and control pod 25. Thus, complete
redundancy of control components are provided for both control pod 24 and control pod 25.
Modular block valve 18 includes an additional outlet for temporary connection 411, and modular
valve block 77 includes temporary connections 75 and 76. Similarly, receiver plate 105 includes
additional ports for temporary connections 72, 73, and 74. As depicted, none of temporary
connections 411, 75, 76, 72, 73, or 74 has a hose attached to it, but ROV 106 could-attach a hose
to those connections as needed. In some embodiments, due to the universal nature of modular
block valves 18 and 77, ROV can attach hoses to any or all temporary connections 103, 411, 75,
and 76 and route the hoses to any number of temporary connections that lead to other BOP
functions (not shown). In some embodiments, BOP functions such as pipe ram open 702 and
pipe ram close 701 can vent hydraulic fluid using backward flow through compound intervention

shuttle valves 60 and 78 to vent lines (not shown).

[0050] It is also possible for the intervention shutle valve 16 to provide emergency
backup hotline flow to a BOP function in event of total loss of hydraulic control. In such
embodiments, ROV 106 carries an emergency hydraulic supply line from the surface and
connects it directly to temporary connection 104, which is connected to secondary inlet 101 of
intervention shuttle valve 16, thus supplying hydraulic fluid in the event of other hydraulic fluid
supply failure. In this manner, hydraulic fluid can be progressively supplied to any number of
BOP functions in the event of catastrophic system failure.

14



a selectively renovabl e hose connecting the nodul ar
renovabl e bl ock of. secondary flow control conponents

to the secondary inlet of the intervention shuttle
wabiSoisaid the destination; wherein the nodubat/usoos03028s
renovabl e bl ock of one or nore secondary flow contro
conponents further conprises at | east

one directional control valve,

' e 0Tl S RO 8 EHEORBI RGeS e MUK and
an o]{%ﬁdgaﬁ{o &R&F sRfaOYE b de%f%rﬁt%@ﬁ%ctlﬁmﬂlk@ﬂﬁuh@ﬁﬁaply Ina

renovabl e bl ock si_mul t aneously ser
- simpf, sefrsaethawéxaﬂws ot oRsraggrip gontv\% B8 THnghivas iy theipash of buitons or the

like. g%ngxa%lgjh? ny ﬁ&%ﬁ%logﬁ%n%m{fﬁrb? 57?(%519 PA@tdod &Hﬁ?&t&ﬁg drfdlectronic

east one
commaldve sipparid hydedufic cssasjqah éocloss thevnnglar. | h%@me@méwdunents the present

I

hydri8id Stipp €anfHe! comnvaalivEby he puslmﬁlaﬁmttﬁh prmaslémne software can allow the

regul ator control st ressure t
switGhSARSER SR Ao o0 BEcLoR R 6 He CORPREY B CRGNET T Plsbes e
samevlﬁllt%ﬁ to @Ry PirliQfiarRhSHioH Haeth@Nnabial bagepaldw ek,

goughed to the at | east one pllot valve

e apparatus of claim furt onpr.i si
S R S S et 4t e L ST .
16

ol [ e iy
the BOR e ity syt dntolasn OB el contpal ppds, a plusality of primary,

dedicated modular valve blocks and associated intervention shuttle valves are hard piped to the

various BOP functions. By way of non-limiting example, primary modular valve blocks 80 and
81 are typically hard piped to compound intervention shuitle valves 60° and 78°, respectively, but
may be connected via temporary connections. Primary modular valve blocks 80 and 81 typically
retrievably mount to modular receiver plates, but may mount directly on the BOP stack. Having
a plurality of primary modular valve blocks makes repairing a malfunctioning primary control
component easier and more cost efficient becanse an ROV can refrieve the particular
malfunctioning ptimary modular valve block instead of retrieving an entire central control pod.
In some embodiments, primary modular valve blocks are backed up with a one or more q
secondary modular valve blocks, such as secondary modular valve blocks 18 and 77°, that
connect to intervention shuttle valves via one or more hoses 19°. Thus, total hydraulic control is
recdundantly supplied via easily retrievable modular valve blocks. In addition to being easily

retrievable, the plurality of modular valve blocks save money through economy of scale because

they can be mass produced.

" FLOW DIAGRAMS

[0053] Referring to FIGURE 9A, in one embodiment a method provides backup
fluid flow to a destination. In some embodiments, referring to box 91, an operator initiates an
alternaie fluid flow route, such as when he detects a malfunctioning function and/or he needs to

route flow around a control component. In some embodiments, the fluid is hydraulic fluid and
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4. The apparatus of any one of the preceding clains ,
wherei n the nodul ar renovabl e bl ock of secondary fl ow
control conponents further conprises conmponents
wEL&EHER:d rom the group consisting of a mani felfisz00603028s
pressure regul ator, an accunul ator, a pilot valve, a
pil ot pressure regul ator, and any conbi nation thereof

5. The apparatus of claim4, wherein the E)llot val

the destinatiopss o PP mesisine Rsfairips odoxesdAAnd 98, aROYds ﬁ%ﬂi%ﬁd to connect a

hose tﬂc%’ 9rnI%Hﬁlhr%f@@\/aiéckvaﬁd\é%ﬁmngarg inlet of an int@venHof sRRAGLALAISA fier the
fination conprises a

- hose byabhaseddc flow hsaient thraugBOR hertvtdrivalve blockadioss] and spepndery inlet of the

of . co SIS f a shear
mter%q gg}g shuglep\fagvg angd fo gisgﬁstmgts ?jr} aﬁ eshtr) Wi gﬁ%?é} q%?]&gcﬁérﬁ%%mmnts,
shomiﬁiﬂ bor@@ﬁ Mul@ilebdonaobst thehydralliogw ta td Bectiomdntaspaently switched

a riser caonne close e
such 85@1%?%%0? qagicante) fes fgﬁ% Juegien gip eem‘)%ﬂwaﬁfefbi?é}n%g e same
butto}RE thpufchrd e Ldntfofied ey F@&oning control componehit, The

apparatus of claim1, wherein the hose connects to
he intervention shuttle valve and the nodul a

r e84 BIGERESRB showsaa smpodimehy of it I?I‘B&len%?ﬁ?gﬂ’é ffvglving blue
and %ll&w%eﬁfa??oﬁtﬁb@ﬁo&'sQB RESL V%ﬁ’f&rauhc fluids to one or@nord BOP func’aons In one

appar at us aim?7 erein the secondary inlet

of
embadiraerititydrantin fliigrs simplied by {hsibius 1od. 1 A GOTqh spropepegt malfunction is

detec%edaag sﬁc%@r?mqg)gl @ggt i&%ﬂeeéﬁ?do\ﬁﬁﬁems as shown in box 903 ﬁftﬁ"alﬂlc supply
SO0 further cénprising a plarality

smtohés fies thertatd pmlstp ﬂma:enawqmr s pmmih mgplipie fireh itljer @perator input or

terven huttl.e val ves: V\,her
autor POt PG CAGENTFab P SRl ey 1P Foould remain in the
blue &AMkl Dow eOiRttzek, Refepnenttox 004, anR @i deployérband connects
plurality of intervention shuttle valv

a hos i gty APRENGR e sPmPUnd iHEFETeR Sl Yalvg psspgipipd with the

propé%rB OB MefidO ih GORL ERboGHRIFRRNARIhSWH KoM CheltpleR céutrol of the
first central control pod comorls%mg a plurality of

hydrq,nlnc demyto theoingiontis Brnspaiepbhuricked igh &t %O%Fr%%ﬁaa PPl the
BOP c%gﬁ 81&”%&8@@& valve block using el samB MRitBR B ?ﬁt‘iﬁeaﬁé that conh*olled

odilaryaive block uamg L% prlna ow cont r ol
the nownmdftmntﬁcsungscoutmlrmmemto RafempuiLip &ox P é@u’eﬁ pipplyinay be

f trol
switd B B e Pt B S ol QB F bRinctioning cauteo
compRhedDititugh Me&ﬂ@ﬂﬂé&lv@lvb Ibdlmksandan dle@@?]ﬁmmmﬂ gastoring hydraulic

|.e bl ock conpri Si i mary flow control
'COHUEB%%B%QPW@%&FB‘?% %‘ébﬂgé’gé}ne of a corresponding
plurality of intervention shuttle val ves and
dest i[p@8s] 0PSthough the present invention and its advantages have been described in

detail, it should be understood that various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the invention as defined by the appended
claims. Morebver, the scope of the present application is not intended to be limited to the
particular embodiments of the process, machine, manufacture, composition of matter, means,
methods and steps described in the specification. As one of ordinary skill in the art will readily
appreciate from the disclosure of the present invention, processes, machines, manufacture,
compositions of matter, means, methods, or steps, presently existing or later to be developed that
perform substantially the same function or achieve substantially the same result as the

corresponding embodiments described herein may be utilized according to the present invention.
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12. The apparatus of claim10, further conprising a
second central control pod that provides redundancy
to the first central control pod; and at
weastyooe® addi tional nodul ar renovabl e bl ockrotius2o06/030288
secondary flow control conponents associated with the
second central control pod. 13. The
a ratus of . gl ai . L0 OB L I
Accof R Yoy SrpBts Rl fe PRI e TR e ScBROMEH pfoceses,
machadek affi@sactife, @ompokitiars o matkr, meansi methodhat si¢tsuses a
stab type receiver connection for connection with the
hose; and t he nodul ar
renmovabl e bl ock of secondary flow control conponents
is renovabl e fromthe nodul ar bl ock recei ver w thout
interrupting the primary flow route 14.
The apparatus of claim 13, wherein the stab type
recei ver connection on the nodul ar bl ock receiver for
connection with the hose is oriented in a vertica
direction in relation to a sea floor.
15. The apparatus of claim 1, further conprising an
electronic nultiplex control system 16.
The apparatus of claim 15, wherein the electronic
mul tiplex control- systemtransparently integrates the
primary fluid flow route and the secondary fluid fl ow
route. 17. A fluid supply apparatus,
conpri si ng:
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a plurality of primary fluid flow routes that include
a corresponding plurality of primary flow contro
conmponent sets, a corresponding plurality of

i ntervention shuttle valves, and a correspondi ng
plurality of destinations; -~ a selectable
secondary fluid flow route that bypasses a sel ected
one of the primary flow cédtAIS conponent sets, and

i ncl udes a nodul ar renovabl e fl ow control conponent
Set’Vthﬁs&kﬁHm%i& the intervention shuttle valve
corresponding to the bypassed primary flow contro
conmponent set, and a selectively

at t athalhed angply eppovaid, eommpssingonnect ed to the
secondary nodul ar renovabl e fl ow control conponent
set and the intervention shuttle valve correspondi ng
to theaBVﬁﬁggﬁﬂ'EPWHQ PR r ol conponent set
the destination corresponding to the bypassed primary
f1 ow cont r ohnLRRSRRiMaEE Flowaddirol components, a renote
operated vehicle that connects and renpves the hose
fromthe secondary nodul ar renmpvabl e f] ow contral .
conponent s@t nfegvenienisheidle vaheihgring pprinragy pagtagd a secondary inlet,
wherein the secondary nodul ar renovable flow contro
conponent set further conprises at |east one
directional control valve, the nunber of directiona
cont r oh dasaiingt®s; cor r espondi ng to the sane nunber of

bl t t BOP) .f unct | t hat t
o econaareponGan A Hetaob it Prots dnt P! components

and inSIGliesT®Y. Si mul t aneously serve.

and

a modular removable block of one or more secondary flow control
components,

the intervention shuttle valve, and

a selectively removable hose connecting the modular removable block of
secondary flow control components to the secondary inlet of the intervention shuttle valve; and
the destination; wherein the modular removable block of one or more secondary flow control
components further comprises

at least one directional control valve, the number of directional control valves

corresponding to the same number of blow out prevention (BOP) functions that the modular removable

block may simultaneously serve.

2. The apparatus of claim 1, wherein the modular removable block of one or
more secondary flow control components further comprises:

at least one pilot valve operatively coupled to the at least one directional control

valve;

a manifold pressure regulator operatively coupled to the at least one pilot valve,
the manifold pressure regulator controls the supply pressure to components downstream of the at
least one directional control valve; and

a pilot pressure regulator operatively coupled to the at least one pilot valve.

18



18. The apparatus of claim 17, wherein the secondary
nmodul ar renovable fl ow control conponent set further
conprises: at |east one pilot valve operatively
coupled to the at | east one directional contro

val ve; a mani fold pressure regul ator

operatively coupled to the at | east one pilot valve,
t he madi f ol dhprrrasaipeolrdym heos: fedhar comprising ageppiepperated
Vehiclg Irttrﬁlz géil{n%ctts And 9&%{?%@ Q%e;lﬂ(%.g %gﬁn%lg gﬁﬂp@f% %Qﬁ‘ox@itolel iy of¥3€ondary flow

nal” co pressure

control egrip@icdts to fiey @tombly intawdkiednteovehtien siiutfleadte.one
pil ot valve. 19.The apparatus of claim 17 or 18,
wherein the intervention shuttle valve conprises a
primary inlet, a secondary inlet and a shuttle.

4. The apparatus of any one of the preceding claims , wherein the modular
removable block of secondary flow control components further comprises components selected
from the group consisting of a manifold pressure regulator, an accumulator, a pilot valve, a pilot

pressure regulator, and any combination thereof.

5. The apparatus of claim 4, wherein the pilot valve 1s a secondary solenoid

pilot valve or a secondary hydraulic pilot valve.
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20. The apparatus of any one of clainms 17 to 19,

wherei n the secondary nodul ar renovable flow contro

conmponent set further conprises conponents sel ected

fromthe group consisting of a manifold pressure

regul ator, an accunul ator, a pilot valve, a pilot

pressure regul ator, and any conbi nation thereof )

21. Thé appahaepparsns ef Giim hovhegpia the destiratiopicpyprises a hydraulic
. v on ' ' .
N
close, aRRRY @inUspedf a pipairith tlose whemeailar fdabostas b aatula@Real close, a riser

conprises, a hydraulic inlet to a %ﬁP functi,on
connegfaf eRted FPIAPRFACTI&pa HPidOREPLYal PR 2 Huidirepfrolgiye close, a

, r a pi pe ramopen, a pipe ram

“mﬂr%#%gg?%%%ﬁgﬁﬁﬁﬁgﬁ%g%gﬁggben, an annul ar seal close, a

ri ser connector open, a riser connector close, a

flui d Zont r Ghe sppaveuopirigimal ,Wheireln theritase ogligéo the intervention
sty ¥ering g Bt S Rl Mor g fot RSt ¥aBoSiis via a st
 type c&HeBg6H. S to the secondary inlet of the intervention
shuttl e val ve and the secondary nodul ar renovabl e

flow control conponent set via a stab type i .
connec8.i on. The apparatus of claipy7, whegein Hisaeadndsrsoinleg phthgintervention

23, Wherejn ft Seco LY. 1.0 . the intervention
Shuﬁles%%‘fet P glarvdaﬁ’ 13%({]'%%53 Sﬁ%br %F%“élﬁ E{I(gﬁ lée%éltv % 0 type connection
receiver. 25. The apparatus of claim17,
wher ei 9 t heThd apipakdtiyofaflaipr 1, fartherfcboyrisiop tirpbirality of destinations,
conmponent set ,arF,connected to first centra
and a Wp(g}du%@ma ity of intervention Q%{_Itﬂq-ﬁav% L, g]eglps% fagngets from the

modulé:z7 rem%?!'ﬂ@ bR 3FRe@nd RN ol Eéfmg(‘;neﬁfsi tgBhY foﬁéa 8¥he plurality of

ontrol conponent set$ Is connected to one ©
intervantion ebydndalvgs.pl ural i ty of nodul ar renovabl e bl ocks,
and each nodul ar renovabl e block is connected to a
correspondi i ntervention shuttl.e valve and .
dest i nafi onjflge apparatus cr;ft claim iﬁerem éheachs F Jote prmary flow control

compdbits M dmncttd 1d1eFfirse 68l sbiieh1 Pos e6@APHsiRE A Pludlits 0N pfidhry flow
that provides redundant sets of primary flow

od
contrOEmp@en@Gmﬁt@da ént plurdity Redgstingens. f 1 ow contr ol
conponent of the first central control pod; and

at |easf on %%%;4 c%%@@m!@énﬁ% e H{@g@ﬁ@g}@%w control

flow contro onen dssoci ate
compoderits issdondected @l a podular removable block and a plurality of other primary flow

control components are connected to a corresponding plurality of modular removable blocks, and
each modular removable block comprising primary flow control components 1s hard piped to one

of a corresponding plurality of intervention shuttle valves and destinations.

12.  The apparatus of claim 10, further comprising a second central control pod

that provides redundancy to the first central control pod; and

at least one additional modular removable block of secondary flow control

components associated with the second central conirol pod.

13.  The apparatus of claim 7, wherein the modular removable block of
secondary flow control components removably attaches to a modular block receiver that houses a

stab type receiver connection for connection with the hose; and
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28. The apparatus of claim 27, wherein one or nore of
the intervention shuttle val ves are conpound
i ntervention shuttle val ves each conprising a first
primary inlet, a second primary inlet, a first
secondary inlet, a second secondary inlet, a first
shuttl e, a second shuttle, a gate shuttle, and an )
outl et to atBomdulgigeingyable block of secondarpfowgatrol components 1s
s of , ¢l ai . -aj
remo ARG HE Poosfi Bl IR Bl (SRR IS Ykl b oute
attaches to a nodul ar bl ock receiver that houses at
| east ofie sThbappapauy etediinel3, ederoicthcambitype receiver connection on
connection with the hose; .an . . the . .
the medudas Ak TR G CORBRRPRDT e Sareds AtiFpd BghigHealdirection in
58, fi§govabl e from the nodul ar bl ock receiver
out Interrupting the primary flow route
30. The apparatus of claim?29, wherein the stab type
recei vés. colinegipamtuoe déim hdudhecombusike pe clerivesric froMtiplex
onnection with the hose is oriented in a vertica
Contmgﬂsée@f"i on inrelation to a sea floor.
31. The apparatus of claim 17, further conprising an
el ectropmi c M zip'fp@l'ﬁms SUWMif0l 5, swhefe@imhe electronic multipled 2ontrol
The apparatus of claim 31, wherein the electronic, .
systenpigpnsppieaily sveerates theysimeary fakhdeys rae aud the seqgpdurg dluidhBow route.
primary fluid flow route and the secondary fluid fl ow
route. . e fluid supply
appar aHjs f%rﬂuﬁ% SéuP\ﬂlfﬁppgﬁa ﬁ gélﬁgg%g% BOP system
conpri si ng: a nodul ar renovabl e val ve
bd plokalitauf prgmany fluid épwooniee tag thetwle a doyrdsmmting pldmalig of primary

flow cgzgt]r]ucﬁggm%gﬁen% gets(:),l'lat (lsoei‘“ltresggn Efr?gclgiﬁldalit[yoofam%?\l/e\r/lgog lsl?u%&e \Sfatllegs, and a

corresponding plurality of destinations;

relatioﬁ% ﬁ
W t

a selectable secondary fluid flow route that bypasses a selected one of the primary
flow control component sets, and includes
a modular removable flow control component set,
the intervention shuttle valve corresponding to the bypassed primary flow
control component set, and
a selectively attachable and removable hose connected to the secondary
modular removable flow control component set and the intervention shuttle valve corresponding
to the bypassed primary flow control component set;
the destination corresponding to the bypassed primary flow control component
set; and
a remote operated vehicle that connects and removes the hose from the secondary
modular removable flow control component set to the intervention shuttle valve; wherein the
secondary modular removable flow control component set further comprises
at least one directional control valve, the number of directional control valves corresponding to the same
number of blow out prevention (BOP) functions that the secondary modular removable flow control

component set may simultancously serve.
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a plurality of intervention shuttle valves, each
having a primary inlet hard piped to a hydraulic
fluid supply line, a backup inlet connected to a
backup inlet stab connection receiver, an outl et
connected to a hydraulically operated BOP function,

and a shuttle; . a sel ectively engageabl e
hose half- Ag§e apraratys obelan Ehovhestiy theskrRenTPedt EREvable flow

]?hﬁ QpR&stion and a second end
comﬂ%%ﬁ%@%#%ﬁ%%f 0 gﬁ§ ne of the backup inlet stab
connectatdst one pilot valve operatitxdy eduplechie theatukast one directional control
renovabl e val ve bl ock further conprises: at |east one
valvelgi rect i onal contr ol val ve, the number of directiona
control, ¥ah¥&a pr&RheCSRARG! Mreﬁﬁzetyﬂﬁmﬁﬂﬁ% e RfastQne pilot valve,
BOP functions #hat t he  nodular val've bl ock may
the magiifiold prasseouspylageicoerols the supply pressure to c@dporiEhis downstream of the at
t us, of clain133 wherei n the nodul ar renovabl e

lamtqggﬁ&éggpggwnpa YHEE ®8npri ses: at | east one pil ot

val ve opgilaihatel réQiRbeshdrfiveliecoablel@dfie #Mst one pilot valve.
di recti onal control  val ve;

19.  The apparatus of claim 17 or 18, wherein the intervention shuttle valve

comprises a primary inlet, a secondary inlet and a shuttle.
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at least one pilot valve, the manifold pressure

regul ator controls the supply pressure to conponents
downstream of the at |east one directional contro

val ve; and a pilot pressure regul ator operatively
coupled to the at | east one pilot valve. 35.The
apparatus of claim33 or 34, wherein the nodul ar
removabl.e vEhwepmsrauekoffanytone of elamps 1 Gles! % @’ﬂip@ﬁeﬂi? gecondary

modu%u;g eekg lﬁégvumnfgg?rg) &% ou(?ngglgst?ﬁ,h,]rﬁa} o(?orggns%s p(\)/% gseselected from the

group I@bﬁs‘i’&m@ o8 §$1%ﬂ0[cﬁ1§k‘éhﬂ@ﬂ’e WEEL @%cﬁﬁﬁlﬁtdﬂ ai pit vilesepilot pressure
36. The apparatus of cIa|n135 wherein t he pi | ot

regulaja) and dng camboladiabitkresit] ot val ve or a hydraulic pil ot
val ve. 37. The apparatus of claim 33,

wher ei f, bac )
recelvgr plgﬁngﬁ%ﬁ%réaﬁg ?%%}]?@égﬁBﬁgﬂ&ﬂﬁgqfﬁﬁg%WSOEHmd
pilot vafvetona sedvhndiryeiydiamiic pilut tdle. val ves. 38.

The apparatus of claim 33, further conprising an
ener ge c ¥draullc so rce t Iect

renova bepaget 't‘soo Lﬁlﬁs f X%TBTBSG:S a hydraulic

inlet t&Q ﬁ'@ﬁﬂﬁﬁlé’ﬁlﬁr selected from the gror}@of 5Uﬂ§1sﬁﬁ§@f @tsldéar @4m ©pdd, M shear ram
3, wherein the BOP systemconprises a plurality of

close, Ialpma'myl dpenya. wipa tamo Iclo@@mp@nemiﬁr seat epenpanaiulag seal close, a riser
first central contr

Comegﬁb%ﬁegt & LS Coppeton p@/\ﬂg‘d ec'TOHtr?IhveaI\gdpesyS{lmgll%ntrol valve close, a

well r&ﬁ&pbpa?%n@amequn@bm@d@ie primary flow control
conponent sets, each connected to a one of a

corres ondlng plurallt rimary nodul ar renova
bl oc ksJZO Flg #ppagns fﬁ?q latay 13, wibgisathe heporaBres M @e gecondary

inlet 0;!f/ ﬁ}e%ﬂt@ﬂ%gﬁ%g Sl{u?trl]eg}lz?ig% {uﬁﬁﬂg ggdoﬂ@ar&r RIS L h QbR e Bntrol

alve an
component set via a stab type connection.
24.  The apparatus of claim 23, wherein the secondary inlet of the intervention

shuttle valve is hard piped to a stab type connection receiver.

25.  The apparatus of claim 17, wherein the plurality of primary flow control

component sets are connected to a first central control pod.

26.  The apparatus of claim 17, wherein each of the plurality of primary flow
control component sets is connected to one of a corresponding plurality of modular removable
blocks, and each modular removable block is connected to a corresponding intervention shuttle

valve and destination.

27.  The apparatus of claim 25, further comprising a second central control pbd
that provides redundant sets of primary flow control components to the primary flow control

component of the first central control pod; and

at least one additional secondary modular removable flow control component set

associated with the second central control pod.
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41. The apparatus of claim 39, further conprising a

second central control pod that provides redundant

sets of primary flow control conmponents to the

primary flow control conponents of the first central

control pod, and at | east one additional

nodul ar renpovabl e val ve bl ock associated with the )
second28ent Akt 2pranttroef Jeim 27 2vhpran apparaesldhe @leayeption shuttle

valves ér[: m@r%f)gﬁr{}l 13%?\76?1'&10 Q (fal(r&teeefcﬂtc ]ﬁﬁlﬁ{]{l%g rvﬂ ag)eu%et a second

vestare conp oun erve Ion s

primaBO[t, I eSﬂiﬂSGse@ozﬁdali‘jS Inl@[ éll sabyd bdtbedary nlstes Gird siptiletarsgcond shuttle, a
inlet, a first secondary inlet, a second secondary

gate S]iniﬂl@tandémﬁuﬂ@tm@rﬁ@? fuctignsecond shuttle, a gate
shuttle, and an outlet to a BOP function.

43. Th g?_ap p‘?rl@%i%lreg &t (?}élmhﬁ 'WH@Pé?ﬁ el dMRafDHNb AT removable

renovabl’e valve ks each Attach to a separate
flow contlel @mpvhatiser reweiveldy atthdies housedulat blodasiceiynethst latuses at least

type receiver connection for conne tion \éllththe
one st?% € IehgHyer connection tor connection with the hose;
the secondary modular removable flow control component set is removable from

the modular block receiver without interrupting the primary flow route.

30.  The apparatus of claim 29, wherein the stab type receiver connection on
the modular block receiver for connection with the hose is oriented in a vertical direction in

relation to a sea floor.

31.  The apparatus of claim 17, further comprising an electronic multiplex

control system.

32.  The apparatus of claim 31, wherein the electronic multiplex control

system transparently integrates the primary fluid flow route and the secondary fluid flow route.

33. A hydraulic fluid supply apparatus for use with an underwater BOP

system, comprising:

a modular removable valve block having an inlet connected to a hydraulic fluid
source and an outlet connected to a valve block stab connection;

a plurality of intervention shuttle valves, each having a primary inlet hard piped to
a hydraulic fluid supply line, a backup inlet connected to a backup inlet stab connection receiver,
an outlet connected to a hydraulically operated BOP function, and a shuttle;

a selectively engageable hose having a first end removably connectable to the
valve block stab connection and a second end connectable to any one of the backup inlet stab
connections;

wherein the modular removable valve block further comprises: at least one directional

control valve, the number of directional control valves
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COLTCS)

Serve.

t he nodul ar renovabl e val ve bl ocks are renovable from
t he nodul ar bl ock receiver without interrupting a
flow through the first central control pod or the
second central control pod. 44. The
apparatus of claim43, wherein the stab type receiver
connections of the nodul ar. bl ock recei ver. faor .
RABERE & the sy epmberd BQYslunctioas battkstneduiar jalye Yatkmayayimultancously
direction in relation to a sea floor.

45. The apparatus of claim 43, wherein the nodul ar
renovabl e val ve bl ocks attach the separate nodul ar

bl ock receivers via pressure bal anced stab
connections and an el ectrical wet-nmake connecti on.

46. The apparatus of claim 33, further conprising an
el ectronic nultiplex control system

The apparatus of claim46, wherein the electronic
mul ti pl ex control systemtransparently integrates

wi th operation of the nodul ar renovabl e val ve bl ock.
48. A nethod for providing a backup supply of
hydraulic fluid to an underwater BOP function,

conpri si ng: providing a plurality of
primary fluid control conponent sets and a nodul ar

val ve bl ock renovably connected to a BOP stack, the
nodul ar val ve bl ock having an outlet connected to a
val ve bl ock stab connecti on; provi ding a
plurality of intervention shuttle valves, each having
a primary inlet hard piped through a primary fluid-
control conponent set and to a hydraulic fluid
supply, a backup inlet connected to a backup inlet
stab connection, and an outlet hard piped to a
hydraulically operated BOP function; and
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controlling a renote operated vehicle to connect via
renovabl e stab connections a first end of a hose to
the val ve bl ock stab connection and a second end of
the hose ‘to one of the backup inlet stab connecti ons;
wherei n the nodul ar renovabl e val ve bl ock further
conprises. at |east one directiaqgnal control valve

the nundferlheaprarats pf Qakm 3 oG aN thegnodar removable valve block

ndi ng to the same nunber of BOP functions
ﬁuﬂmf%%ﬁ&%%g nodul ar val ve bl ock may simultaneously

serve. a#RBast bhe pitet hubet qferativaiymodfled whitkeei leatthome directional control
modul ar renovabl e val ve bl ock further conprises: at
valve)| east one pi l ot val ve operatively coupled to the at

| east opg..d 131%%1.1(9 Ralve CAP 'ir[aﬁlfol\ﬂeﬂré’sgilre regulator controls tBE supply

| east one pilot valve, the nmanifold pressure
pressureguioatponcte dowostsatthe! theipideast pnedisastientl goriompahenasl.

downstream of the at .| east one diregctional control .

val ve:  SRIPRRSSTHGCRRGE Rl R 1§ Loy pilot valve.

coupled to the at | east one pilot valve.

'50. The nethod of claim48, further conprising the

step of selecting which intervention shuttle valve to

connect t he3hoseThoamnasaes ofrlaimsierald. pheieinnthe modular removable

valve BREE &lfler ggmﬁg]seg lc&%b&%}litscsefgamdtt%rﬁ e g%gﬁﬁ ce(msisting of a manifold

pressure regulator, an accumulator, a pilot valve, a pilot pressure regulator, and any combination

thereof.

36.  The apparatus of claim 35, wherein the pilot valve is a solenoid pilot valve

or a hydraulic pilot valve.

37.  The apparatus of claim 33, wherein backup inlet stab connections are
housed on a receiver plate and are hard piped to the backup inlet of the intervention shuttle

valves.

38.  The apparatus of claim 33, further comprising an emergency hydraulic

source that is selectively and removably attached to one of the backup inlet stab connections.

39.  The apparatus of claim 33, wherein the BOP system comprises a plurality

of primary flow control component sets connected to a first central control pod.

40.  The apparatus of claim 33, wherein the BOP system. comprises a plurality
of primary flow control component sets, each connected to a one of a corresponding plurality of
primary modular removable blocks, wherein each primary modular removable block is

connected to a corresponding intervention shuttle valve and destination.

41.  The apparatus of claim 39, further comprising a second central control pod

that provides redundant sets of primary flow control components to the primary flow control
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51. The nethod of claim48, further conprising

provi ding el ectronic surface control of the nodul ar
val ve bl ock; and integrating the

el ectronic surface control of the nodul ar val ve bl ock
into an electronic nmultiplex control system

. thod of clajma48, further conprising
Com@WE%Fﬁﬁﬂﬁg%$q%ﬁ%W'%F%Dlﬂﬁlbackup inlet stab connection

Of 0ne,f ar i BG: St RITHERGI Iﬁsdlﬁa%ﬁﬂoeam%meé bRRA a3 With the
the intervention shuttle valve to the BOP function,
secondvxaitral eongobpdd.ow t hr ough t he i ntervent | on shuttle
val ve forces a shuttle to actuape and isol ate the
gghpngg | nI Of t ne. a%q gaia éfl WherTB" efolr zl'ﬂoge § t Elrﬁtérventlon shuttle
valves'Heé MQpcﬁfndGﬂlt@iv@hﬂ& sHugld Wes%@m&drﬁpﬁ}ﬂné Perss bﬁﬁa@f inlet, a second
establi shing hydraulic s y to the nodul ar val ve
primaty] iplsk 2usiGeeondpey iplebm @ﬁorezﬂ&iwwﬂanr Wéetar Heshiftuitle, a second shuttle, a

gaes@ﬁﬁg$ﬁ§gn8@%£§£§FkﬁTa|n1 3 ngtﬂg?econpr|5|ng t he

steps of mounting the backup inlet stab connection to

a receiver plate; and hard piping the
backup inlet stab connection to the backup inlet of
the intervention shuttle val ve. 55. The

nmet hod of claim48, further conprising the steps of
attaching the plurality of primary fluid contro
conponent sets to a first central control pod;

provi ding a second central control pod that provides
a redundant set of primry
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fuid control conponents; and providing at |east one
addi tional nodul ar valve block with the second pod.
56. The nmethod of claimb55, further conprising the
step of providing the plurality of intervention
shuttle valves with a second primary inlet, a second

backu |nIe a first shuttle, a second shuttle
a gat 2 43 hut {[h@apparatus of claim 42 .gvherepty the madulzg repovab Yﬁlve blocks

each a?tg%}'l L%{ de Elra {ﬁrﬁﬂa &&%Ite@&vérttﬁﬂﬁmﬁies %Ffését\éhl@ Gtal gype receiver

unction is maltunctionin
connevdior ﬁrh@frdfeambnmthlﬂtd}d)sé;sankiei ng supplied fromthe

first gcentral contr d;. and sw t chi dr.aul
f1ow t rﬁeia%a%%vag)ien{?ﬁ&? bleglfﬁ%re“aaf&ggﬁfy %ff%dﬂock
recew@xf withYut Pt £ 5 ﬂﬂ*gué'zthe f& tcBRral CORRYI ipsl Bgt}fers@cond central

ep of pro |d|ng t he nodul ar renovabl e val ve bl ock
cmﬁﬂﬂpoh conmponents sel ected fromthe group consisting of
a manifold pressure regulator an accunul ator, a

glolngit n : :;ﬁ"f?%%[? TALH us & 3237 éfs whersy r|1 %te%{ab t%g]edreé‘é}%r connections of
the modular block receiver for connection with the hose are oriented in a vertical direction in

relation to a sea floor.

45.  The apparatus of claim 43, wherein the modular removable valve blocks
attach the separate modular block receivers via pressuré balanced stab connections and an

electrical wet-make connection.

46. The apparatus of claim 33, further comprising an electronic multiplex

control system.

47. The apparatus of claim 46, wherein the electronic multiplex control

system transparently integrates with operation of the modular removable valve block.

48. A method for providing a backup supply of hydraulic fluid to an
underwater BOP function, comprising: 7

providing a plurality of primary fluid control component sets and a modular valve
block removably connected to a BOP stack, the modular valve block having an outlet connected
to a valve block stab connection;

providing a plurality of intervention shuttle valves, each having a primary inlet
hard piped through a primary fluid control component set and to a hydraulic fluid supply, a
backup inlet connected to a backup inlet stab connection, and an outlet hard piped to a
hydraulically operated BOP function; and

controlling a remote operated vehicle to connect via removable stab connections a
first end of a hose to the valve block stab connection and a second end of the hose to one of the
backup inlet stab connections; wherein the modular removable valve block further comprises: at least
one directional control valve, the number of directional control valves corresponding to the same number
of BOP functions that the modular valve block may simultaneously serve.
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49. The method of claim 48, wherein the modular removable valve block further

comprises:

at least one pilot valve operatively coupled to the at least one directional control

valve;
at least one pilot valve, the manifold pressure regulator controls the supply
pressure to components downstream of the at least one directional control valve; and

a pilot pressure regulator operatively coupled to the at Ieast one pilot valve.

50.  The method of claim 48, further comprising the step of selecting which
intervention shuttle valve to connect the hose to based on a signal from an operator or an

electronic monitoring system.

51.  The method of claim 48, further comprising providing electronic surface

control of the modular valve block; and

integrating the electronic surface conirol of the modular valve block into

an electronic multiplex control system.

52. The method of claim 48, further comprising routing a fluid into the backup
inlet stab connection of one of the intervention shuttle valves and through the intervention shuttle
valve to the BOP function, wherein the flow through the intervention shuttle valve forces a
shuttle to actuate and isolate the primary inlet of fhe and the primary fluid control component set

upstream of it.

53.  The method of claim 48, further comprising the step of establishing
hydraulic supply to the modular valve block before the step of controlling a remote operated

vehicle to connect the hose.

54.  The method of claim 48, further comprising the steps of mounting the

backup inlet stab connection to a receiver plate; and

hard piping the backup inlet stab connection to the backup inlet of the

intervention shuttle valve.

55.  The method of claim 48, further comprising the steps of attaching the
plurality of primary fluid control component sets to a first central control pod;

providing a second central control pod that provides a redundant set of primary
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fuid control components; and
providing at least one additional modular valve block with the second pod.

56.  The method of claim 55, further comprising the step of providing the
plurality of intervention shuttle valves with a second primary inlet, a second backup inlet, a first

shuttle, a second shuttle, and a gate shuttle.

57. The method of Claim 56, further comprising the steps of receiving an
indication that a BOP function is malfunctioning while hydraulic fluid is being supplied from the
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first central control pod; and

switching hydraulic flow to the second central control pod.

58.  The method of any one of claims 48-57, further comprising the
step of providing the modular removable valve block with components selected from the group
consisting of a manifold pressure regulator, an accumulator, a pilot valve, a pilot pressure

regulator, and any combination thereof.

26



