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Overall deslgn of the BOp Stack for the Deep,vater Horlzon.

Declglon:
The BOP Slack mosi sultad ftrthis applicstion is s Camcfon TL Guidcflneless, 18-3/4' 15K slack rated for 10,000
fl u,8tar depth.

f) $ackconfhuration:
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RB Falcon t}eePrrabr Horizon
Tachnlcal PosiUon

; In hino otr Posillotl, lt ls not
#l Msdertiam outlst

io routlnety dnillete uP klll

lssglr* Corffirdon (8o{hrn oT-opl !.- - 
rr.t* i,Hn l+.rlcoriilFr-illir" ft ifitr pd atF { ts TFp ,hr t{[l conmcffi

opsdittg Pt€sltE: 1,5(P - 3.000 Pd
Libtr vofrxna: 7-37 gd-
Unhtdrrrotoms: 0.Egd.
SscotdryYvdutn€: 110.18 geL
WoOlrr*-etr*a tdsssEio ROVPaql '

. Wsllhead fonnoctor unlatch toROV Piml
Pflot op6ratsd dtec'lt valve to ROV-?and

TLgoF, t;uH& lAffl* rqm paf frFnllhs?'l*Gl6 'nd tqutnctYNlvtt
Ofrtsiru nms€urs: 1,$@-3,S10 Pel.-
Ciocqvohinel 213gd.Psrc'\try
00an nolurno: Z-agld- PtrGsYilY
Si- lod(vok tns: 3-4 gel- Parbct
Lorcrmm witY: 5 - lXf PiPenmc. .
lJpfrrgn cev[* ult?,' *818',vshbb Rstng
Liinr klll orfleti Mcs Mlr|ne Cholc and Klll Target Valv€'

3-tlli* 15,000 Pl lltP
opon volume: .90 gnl'
Ciose votume: .94 gel (fallsafe assist)
Lorer inner and outer ldll valve
Failsefe dose Penel I

Lo'uor choke outlat Bfank
upPerkirr ourrd: 

fJl[:l8J"ror Bo(
uper choke *", 

Ifr s*1i8HH.#. 
r{iil rarset valw

Open volume: .fl! gal.
Giosa volumc: .9t gel. (fallsafo assist)
Lowar Inner a1d ouler dtoke valve
Fdlsafs doco Psnsl2

?L lOP, Stngb, l&Vl,n lq000 pr| ytF s{ft gtr'l.oc|tl tttd m4nnm lnlurl
OperSEtrlcstre t,500'S'll00Pd
Clmvoh,rns: t{.Sgal.
Oponvofuma: A'.1991.-^ .- - -,
Rinn cav$: 3,-1fif -|&1518'Varbbb RenP'
Kiil outlet Bhnk
Choke ou0st MGS llerlne Choto and fiill TrnprVihts

*1116' 15,000 Psl ItUP
Open volume: .90 gal.
Giqsa voluma: .9f gal. (fansafe s6[ibl)
Upper inner and outer dtolre velve
Failsab dosa Panel S

T! BOp, hub1* rt ff{o 16,{00 felUipxiln3g.ocl$md:squ*ngsY4*g 
''

Opctatng Prsnr€: l,SXl*3'000-PS
Clrcc voluine: Caslag dnar 69.'il0 got
Gloog volunn: Blhd shosr af.30 g8l.

" oF6n volurtot csltlg shoer 65J0 ssl,

erogion ln

i  
j . ; ' : - ..:?:u.*i:i!
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RB Falcon Deepwater Horlzon
Technical Pocltlon

Opnvolume: Elind shear 2,.40$al,.
Lortrmm cavity: Ceslng shearrarng ( NO ST.Loclll

To H[h Prassuo Caslrg Shaar Fsllsafo Cbse PanEl {
Uppor ram cavlU: Stleadtu bllrd rams

To'High Pressure thear Feilsale Pancl 5
To ROVPand

Lorer klll odl€t Blank
br€rdtokE outlet Bhnk
Upper kilt oullat MC[t trfrrinr Choftc and Klil Ttrglt Vrhr!

3-{t16il 15,000 psl UllP
Op€n yolume: ,90 !d.
Closa volums: .94 gal, (falbafe asslrt)
Upper inndd and outr klll valves
To failsefg dop6 pqnel6

Upperchoke outleu Blank
f,Gantt ltllnd'll, l8-t/4" f5,0o0i'3lUrF' -

Dsa&nan Pil.l {Eor TPP D..dntn SytErl
Hydraulic accumulalor supplfcd system fot closirE in tv€ll

ROt, Prnef (S.c TPP ROV Penel|
Prwide ROVaccess to the follovittg:
WH POCVVaNI
Accutnulator RdM Vafu s lsolatlon
I'Fret. Rsmsdhtion Injection - Wgllhsad Connector
l-fodfnc Bype$ (B & Yl
Aoanmuletor Dump (LIrfRP & €ttr10
Rlser Conncaor Unlatch
Rlsar Connedor Gasket Releeso
Wdhoad Conn€clor Unlstctl
Welfhesd Connedor Gasket Release
Rem STLock
C/l( Conneclor Unlalch
SBR Clcse

FaiFelb pancb
. Fellsafe panels provile relief valves to ensule over-prassula of lhc

e@nnulatorwhen lh6 BOP- Stred( b t€trisvd from dsgp mter.

Lousr Mrrina Rlter Pacliaga Configunrdon (botlom to topf:

gameron HC Co[et Connector, lt{/{' - 14,000 psf l,YP
Opsretlry pful$rrc: 1,910 - 3,000 pci
Ldcfr vdume: 14.9o gal.
Unlelci volumg: 1E.50 gal.
s€condsryvolume: 16.50 gal.
A*hs 'dssb LlffiP ROVper|d
Frfit*ry snd Secordsrf Unldctt to LlrRp ROVpot*t

DLAmdrr, &lr[ tfdil,'-t0,000 fsf UrP
Operat||A pru8sm: 1,500 - 3.000 pd ar.'| emder
Cfogs voluma: 51,00 Cal atdt *ttx$ar
Opst volurnp: 46"{0 gal oac{t slrulsr
&tnar-t5,gn S outlatE bafow illnuLrp|dffs
Lorvrnroutfst ll0stl/frdrucfiohffilXilTffgptVrhn

Operating Pregsure: 1,500 - 3,0(X1 psl
Glose Voluma: .fllgBl
Open volurne: .94 gal (fiallsafo assist)

.:{:ff*,:.i;#;,;i+n{q:
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Uppet outl€t:
lnncr and outer bleed valves
Blrnk

llclt flrritra Chob rnd Kitl^llole6o! -V^tlTc' 3-l/16" - 14000 pC UVF
-:d;iru 

Pressura: 1:5oo-s'ooosti
Obn volurne: '90 Sal - -.
d[,se votune: '94 aal (failsaG asslst]

cttoriiiti rltt Mlnl connectoi, 3--!{16"-15'000 pslwP
----- 

Ooer*lm pcssurs: 1.500 - 3,0(X1 Psi
[riictr votuine: 1.5O gsl.
Unhtctr voluma: 2'00 gal'
SsldrrYvdrnc: 20ogd

onltrr Fri l,&rrq tasr" - l'00.o F!!w'-"- 
Of#etg Prissna: 1.5(Xl -'3'Oog-ItcL
oicn votrmr: .90 sa! "- - -.. - -.'-- Cibsc volurns: .91 9d {firbdti tsslst}

F6 srilniottwloi ltt l& OF *oqQI' "* -graraUno 
pr$surB: 1,500-3'000 p6i

oien Volume: .90 gal - ..
Ciose volume: .94 gal (fallsafe asslst)

RisGr Torminelion Aftgbr"'-- 
it*id; Risar Connaabn interfaco' and gK kick'outs'

tDdnullc Conddt Prclagc
contr& tho florrr fri-fraurio fluld fronr $e riser mounted conduit or hot llne'

t, 
#P*Tko;;ffi"r*"" rn d"urgntng rho BOp fteme ars sed( s€rshr, hang ofi weighr durrng

id;;;ldt il"d hdt"d;"itts stnsffndtoG gfd side lmpad loeds'
lfttcn 1F BOp b u##6e.'ffisrofaG o];" ;otl1e"" n tt, bc supported at tts upper and

towsrtrfffrr. Tl*s,ilui;;il;fr'd;-i"tfut;fni e-nure eoF sad(through thb freme whldt stttcfi€s

t0 $€ mF d 0rc sd;;fr ;ld.r&qq dn$h iurr aop snd at the too of fie Rbcr conncdor'
yyhen Siing tho BgP-fro['t1,fttA 6't g,st tt1|j d;*Ch tq* qna.""* locdcd at the top of the

uppertrame. rne paciyeJwiiitran-mitm#ffi ilffi;tltl iiactino both fram$' The upp€r

i{"mi auacfres to itre stict at the top of the Rtssr Conngdor'

GuHe spegnE ,o*.0'"itJ;"oi;E oiirre-rfrilieid"iEo'"s handres to *ablllza tho BoP stsck

i'u]ini Ffutts. These ttansrnit the side toa& into lhe freme'
Bumper raits are ro.ieo atong rhe pt"g*. oi tilsiCls of $e hame. tnd Uumpa rails are

odiiinea ro aosoo sice impadiocarning during trensport'

n 
ifl :fiF$i* n* r,* prr s€nsors, upps-r sensor b rocd.d berow choke borstion vake.
iii; tolr;,,"naor is rocaisd on kitt ouildr'of number2 BoP csvitv.

4) i;bhs tlangrrorfrnbdon Pln (cspabl[ty):
Tha Bop contmt 

"/#il;"ffi1p36..htdre4c 
ftrndiotts.1psnarcd for a Tubing Hang€r

orfentsdon Pin. For futurc completlgn ?{lviil"c; hvrt;- q"lry 1s!14 pln can be installetl to

ilorffi th; means roi orflnution orme brblq harupr atd subsea trse'

s) 
!K?5"#"ilr1*iffinn"g Esp{ery.l,r $c psu.|ds ?99s.of e dvnsmtcdrv po6ild'3d
veset. rhe Bop cl;di"3;-€;t-; Ehci'}i!ffirc q ltryff $rL0q oodtd^sv3am'
This means that BOP tunc'tion comma.n* ttt-d,ffi ffioi*eily d na srOcog po6 vie

annored pmBr and slgnal cablae wlticft rfi-ilfr;1ht;dtt cotilt1il rlnn to [ts $bssa pods

r1y6rautic suppry is proiliAeO via a combingt:hff;,mil'sli Atlce sotum[||dors ad a dgltl

condun [ne. fie oesf of reila6tfiy of Uto.;;; g Otu t"dttd"t'3il encsnpassed bdrncn the

ttsifisr,s panel Toolpnha'c farc*, a;ddffitt C"tilt"t Utdt 
- 
8otrt tb Too|prdtstrs snd

Or'tofs coilrrot pords af' indapfidsnt of.ddd{- poisg,tlpb-' lf tlrc Toolp$arb e*'d b

dffirssed * ir*p*t ffi;;;;;;iE-rneylt dil-ffi 0t" tf||i{#* Plod' nit silOst' conffi"

gods gre rguunoarn'tiiriftrrire ar" mr gl frntGi-das on ne stack, whlch unrk Indepandent

of aach dher-

RB Falcon DeePwa$r Hodzon
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RB Falcon DeePwabr Horfzon

Tha conlrol sydom has baan docN.grtd to appllcaHs APlan{ 4BS (CDS) rcquirementl. The
rystcm f Aasigrpd for nd only srfo md redurdant opcration durlng normal drilling and polenllal
wstt control wentc, g1| dso lncorpordos a nsmbef of sabguards for sfnltlcant unplanned
arerils. Thrye$;
ri&gf Pair**hirquuffir
@ frlhre orp*{n0 of tho ddtrrg therabovo t|gUmP and befow
tha upper flex joint, which would render ssnbul by tha !t$s6r potlg" Inefildhn. Thle oonffin
coufr'ilso bo riusad !f fit5 Nndror a$|odon ni*cft @r Up hdnndlo gupply 3nd lls ltlx
cg0|oacffierh cs|bol room sr!||ornlh!tnodrpoot ln silt*orsa,tta {lt{/t*an oilrlna
r alrdmen 8ydffn" (Dtf6) wfrhlr rsrd.t arr&rildlodly lnHsa cf08m €f &e lllnd *hsr nmr
ard $ofisrl$t bots0oo velv€t to $rl0illtp nffie. fi m{.1 stso hfidi a dkconFcdon of litg
t&r crfimffi to Sur $e rh S mqre of locdon, Th OtlS b potnrsd !y dsoeby bsfrctlc

@ rp'teprpqrapA |n flta sil{rol qd,q!! w{thh ers deslgnod to
. dttrgr pnver* or cpirtrd thg ottffi of $ unpb,tned dbconngct 0f tfi3 tlfrp. tlry sre;

stdFnot pqt|ffof op6rr&o"

1l Fhydcal brnlars prwent b0& thr deerdscoorltdt and ltr wl$prd dhcoriofft b#orIt on
srs Too{nrJisfr rfd eu6fs p{frols to bo rdl€frtrry ncfvalrd. Doa{ilvson of $sr brrks
requilps dlred and tblibwde Intsn grton R SP operffr.
4 Toudr seroen controls on Opsralor Interface Panals (O|rs) requlra two (2) corfirmelions

in ofdor lo complete either lho rissr or wdlhod dlsconnod operalion.
S In tho wc|{ thao *anr to b sr unfi|bn0ut* {booord of lhr lJ,lRF from re $ach the

cdtrrd syrilom lrlcorpor*ts sn aut0dEef &rfr nff(*l ni Nc$vet d on trym|d rnnt€mont of lh€
lllnP, ienard nrw€mant of the l-lffiP ecffrid.c N drad" nt$cft do$c &a b$td Ctear nrns.
Hydnuss r{rpp&r forltds dmrlt ls }rcrt€d ln mrnul&'l on lht lor|wffi sr|d doo8 not r€qutto
fts LilRPtis bo ftt$f.at.
ROV lnlarvantlon
ThC Oceprvaor Hodzon will hav6 on board, nanned for 24hr operation, a wodt class ROV
capaHe of operallrE the follorrving BOP stsd( tunciions.
r WH POCVVent
r Accumulator Rellef Vafue lsolaUon (LMRP & Stack) .
r Hydrate R€mediation InJection - W€llhBed Conneclot
r Hotline Bypass (B & Y)
r Aocufiluleior Dump (LMRP & Stacto
. Fllser Conngc{or Unlatetl
.r Risar Conngc*orGasket Releslb
r Walfhead Connedor Unlatctt
r Wellhead Connedor Gaskot Release
r Ram ST Loclt
r C/l( Conn€cior Unldch
o SBR Close
In addllion. the ROV systsm ls Ins{all€d with a "Cunse/ depfoyment qFtam which elloffts
leuncfiing of the ROV In mora severe wsrtherthan silaldad sydems.

- Apl l7O, $Fecifoatioa for$ubeae Wgllh3rd eld Cffimae Tm$ Equipmonl
- OfW Raconmsndad Fnrcf,ho FIF 9401. Calhodfir Prdecillst DoSSI
- t{AcE IIR-O!-75, Stef|derd lfdrfkl R8qdramsntE - st||ffdr $lrres cracking Rdsistant

lilrrtsllb Matedsf hr ollfiold Equlpnr€nt
- NAS ,t838, Nst|ond,{sflrnauths f,rdspsce Adminlstralion -cleanllness Requfrcmonts for

Perts Used in Frydraulb Sy$sfiis.

' 
A comple{e HAZOP study wes completad on tha Conlrol sydem and all lssues raisetl with
rusolvad.

Dlgcuglon:
Th. fullovvfU ls a llct of mquirsments lhal sfi€€t ths dadsbn:
r Tfie BOF must comfly witlr:

- AFI iA, Spgdfiea|lon forWsilhesd gnd Ohrlslmre Trsa quilmonl

wef€

:,!i;ft{{'fii:'". '--"; .:: ','' li"' ':l.'Hi} * i :it;li.,; I - ,r,'i- ^: r..--1. .. ii'r , .: i'.:* r, :.-:_ ;
!  - .  , . r .  -  . '  -L  ; ' ; '  _ -n
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RB Falcon DeePwater Hodzon
Technical Pot@

a

a

VendorSeledlon (summery from Well ConUol Sy$am Meeting 12 Feb 09):

Ftioe - Camenon b tess than Shaffer
Vcndor supporr - eoit'ffiffii* t€q{p gosc monitorirE for opllmum performance'

oliiJety -'Cememn ii rs r{bnths apd'Shrffer ls 10 months'
Vandor conftren* -iiiri tiiiiilnii; lre.gEpp of producltts acceptablB svstems.

diini"nt*on - cameton data frcm the RBSSM'
fta i-"*dtFlest Compatibilily - Betterwith Gameron'

rna 6oC*ran be rared ioa ininmuh vrortring prss$r8 of 15,000 Fl.
Th, dibt loc.red on nJ 

""nui"iwss 
incr6ss* trr t-rr to 3.1il.s'to.incrssss ths effdency of gas

breed do$r. rrre oeasiri'il;;;;-ro ioc"ra'iii'ar;kr iil; leror rtre rower annubr for esss of

;;F" ;ffii liton" n" upper annubr ror rve-ll .qontrol ttlasons'
Thers havc been . numbcr of rspotte- iF ftqfepcofl;m4O nroUeps wilh ST'Lod.s Cametut meds

e presenrauon to .ooresiirrrs" 
'ri.io1"'1"",mr r"iii-oit- tliE;tpFt vatues ware rdsced wlth metal

seals ard lhs automstlc sequencing foatur€ 1l1t-Eitntnat*' /itso;fte roller bearlnOs aI€ nov supplie<l

;;-#;sd ssta ard rre tltilst lie!=ng matgrlat has been upgradcd'
tte toner ram is to O. ,fiiiconslOereO tfrd rfraAir faql di witl conteln 5'1'2' flxed rems' This vvill

;-mr;pottd to tha plmary pipe size-to b9 u1d'
Tho csR,s ere 6cded 6"1d" m" SBRB. The purposa for.this errangoment B to protect the sea$ng

caoab'i0€s of the sBR ilffi#;;;d *fih tht-a'sRa and thsn rais:ng rhs rail, the sBR's are aHe to

ffi il u*."iiwith less 
'rislt 

of damagirE the seal'
A decision w4r msde to $etda|daz€ on a manufedyrsr for the Bpf' Th6 camatDn TL'Ram wss

favored o/cf ths Sfrrmi fri'*6. nl sir"f"iennulai was prafcrrod of lhe highar F€ssura
required rrdth the C"rneton annljbr to €tp dP- t"i Aosi on operl hola The dloics to go udt1

Cam€ron rras *", 
":n 

d &iftnu]ty, ndd piriormance and flaet co{npdblllty.
Drc to tnc h6h toatts rmioiili iti-n"'dop stacl;od rlsar, a dudy.was dono of lhe bolt{trg' Th€ r€sults

of this dudy rcqutmd verlging th€ hardness "aluJ 
* tn'e uolts to b€ ussd. The f,rst set of bofiing

suodied wss d6tormtn€d td Ue to had and ,taJsu6"quenity rcpl€csd with bolts wttbh had been

irilriluualry Inspoctcd and found acceptable'
ED$.1 ard EDS-2 rnoCel w"t"1""tJ.na the times requlred were verlited on drors to be 32 saconds

for EDgl end 3E soconds for 8D92.
Sheer test was condudJ on OAn the SBR'S and lhe CSR'S' The CSR'S wErs tssil€d on 13'5/8' 88'a|

el2s casing anO requtreC 7 slconOs to shear and 15 saconds to close et 2'000 psi' The CSR'S also

were tedsd on *112' 1-1t18' wgll Pl'l 0 dpt .nd *qllsg -11 seconds- to $par and 27 seconds to

dco gt a300 psi. rn, siiii wirJ tls"dl;r s-18' Zif* S135 pipo end |€qulred.S secot:* to sh6ar

and 12 sacon& to uoo;ri;,-gdiii"i.-iJr*rhg ttri"tt"ar a stccelsnrt p€ssur' tss{ rras achbved'

Due to ttla dcep{'r8tet capabilirbs of.lhe stec& tha compressbn.medlum to be ussd In tig suBoe

acc'mutatoc was inv€stlgeted. The dacision was maiJfo io rltttr.l'litroOan Instsed.of Hellum'-The

orimary d6u,bad€ to Hsliurn were lts srnaller *om ilze, frniAr atfor for easler"mlg6tion thmugh

Effi;i;'*;.d p"si s"ats, indusilry familiarity, cost and availabilitv'
Accumulator slzing and sefe.liin were b-ased on the most etflAent use of space for prwidlng thB

rquircd hydrauttc nuu t fr'ui,.a-il ietolJ gte siicfr" ne bottl$ on the daclr'valv€s e'l requlred to

close tie valves unOer f ll&0 psi*,irlrm press,ltp. The total srbsg! accumuletor rcqulpments s'ers

1.11Rp: 015 gatton btadd;;;afti;", Z tdgatlon.6;|-Oi6i6cUes, 4 q geilon giston boilles' STACIC 6

15 gathn bladder oonreeli'ao-iirrtin pisLin-_[orrir ert oou* ire ratel fot 1b,000 n depth 3nd s,o(x)

psi ssrylce.
cdsxiphosesuseclontbet-['RPa]tdstlld(arscapab|aofvdthsiand|rrgco||apsa|110,00011watef
desh if"void.
irinmn cagsHlilieg of lhe variurs pips rems ere ss follows:
Rffisiza pipesir-e ' ' 

Maxknum xaqg-Q{-lpslt
31t x51E 3?jl5'l5y" 140,00o'450',000/450',000 '

5W 5W 000'000
r Stacklftlelght LMRP

Stack
Total

272,OOO

- : i ' ... 
. .- -,_, 

'., 
I .,r:. "
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RB Falcon DeePrraterllorizon

Func*ion namg descdPtion

UPPer annular Pcvontsr
UgPg annular Prwsnbr
Lorver annulsr P6t/onbr
Lower annular Prat/ontof

Upper inner cnoke vslvo on LMRP

UpPer outer cfioko valve on LJIIRP

one oalr of ftil stgtic dloks enb run- - 
lino lsotstion.va'lves,on LIIRP

. .  . ' . ,
LMRP connector4r.imarY
LiiRP connsdor+dmsry ' '

LMRP connsdor'secordarY
Choke and fill connccton
Choke and kill oonnsdors
Ghoke end kill Gonn'clsl

Ram Pranentsr uPPer
(sBR)

Ram Prc\renter rniddle uPPcr
(casing shsao

Ram Preventarmudlg

Ram Peventermiddle lffir

Ram Preventer botom

Ram Ptwenterloc'k
Mlddte Innar choko valv€

Mlddler out6r choke vahte

UPPer inner kill velve

UPPer outer kilf valve

Lowerlnnerdlolte valvs

Lor€r out€r ctloke valve

Lotrer inner kitl vafue

. Lou,Er ouler klll valve on

Wellhead connedor'Primary
Wellhead connector'Ptlmsry

Welthead connecilor-secondarY

doac
opon
closc
op8n
open

dose esslst
opsn

close assid

opeo
dose
latch

trlmary unlstdr
secgndarY unlatct

latdl
prlmary unlatdl

secondarY unlgictl
close

open
closE

open
close
open
close
,ip"n
olose
open

loc* energizl
oFn

dose asslst
oP6n

clost essist
open

dosa asslst
open

close assist
op€n

ctose asslst
open

dos€ a$i€t
open

elose eselst
opsn

dose asdsi
latch

pnmarY unlatdt
secondarY unlelcfl

grr
51
45.1
5t

45.1
0s
ost
u9
0.9t

1.88
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