O L FIELD SYSTEM FOR THROUGH TUBI NG ROTARY DRI LLI NG
The present invention relates to a Blow Qut Preventer

w@ BOPp2@ssenbl y and a Lower Ri ser Package (LRPPCDEPENS/060614

oil or gas field well. The invention is particularly
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and t hen ough the tubing for production. TJRD
al | ows Jﬁ%ﬂ)@raafeéﬁ' tively nevt @3U%¢rmqw%rﬁanwhlph abowg gerators to dril
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renove the tu and associ ated producti on equi pnent
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conyent i onal r|I or dedi.cated TTRD BOP st ack. ,
Yaw% gn\%)ﬂ?q gtelnfg aAw%&pcggréIE%Rg t{agﬁéntﬂ,ﬁq Plﬁ 8ear|ng formation
cI QB Et IERIrglty ralewaiBe Mbitdandassobiaeet gddddioh guiba@nbduch as an
a drilled, and often garti ally cased, hole. The

acé‘@?&tiﬂeécr%ﬁ‘ee‘ﬁ?fh&? the casing is term nated using a

casing PR dAlingRloWaeRdcrBatesingowEIP hvfi i‘t7hs hBEeBER to use a BOP
assenbly is connected and seal ed. The wel | head and BOP

st @6kenblie Howeveoin ITHRRNWeereramexigting wallbeadieay xmastirageare being
ab'd?uéd’ h‘f&%ﬁb@n&én‘ﬁbﬁé d’i‘ﬁnnaﬂgge&%*rl{a?ed ‘H‘RBQB(? ?ﬁ\%gﬁoﬁjld be very

ressures t are antici
drlcbistlyng or when haV| ng to punp |nto t he vveII to

suppres circu contro

TP i & SOB e bR 7 il Bt Sl Fhyfe el §358pected to the top
f ororatdrined,fdrdi cﬁtelnspdﬂ’mwﬁtaééd ol THS a@(&%slb&ﬁto@béridl cﬁltlﬁ@ casing is
control of the well &drlllln contr ol

( krRfnaied iRy & ‘@Sﬁlﬂp?ﬂoé’égr ‘f"ﬁ' eedhoysing o whicki the lﬁQﬁ éssemb'y 1S

t hgohRddiekafykediSg.necessary to control the well. An
uncontrol | ed escape of fluid, whether liquid or gas,

to the digiwebheahand BOPstankdthe sepliasvin sinich.ramsgremogiged) must be
cany,&s .lé{)ﬁtahrh u?ds'ﬁ%%?eésﬁ ?Eha{l E%?cg&vdf aﬂg FBR tigw%r%gsu res that are
can i1 gnite or explode, an

eopar I ST ng personne

eqanpcipated wiehlaelling or whery haamgltogaum les:ulhe welll tesuppoess or circulate
IOOIalnuutnI(:orr1]troIIed pressurised influx of formation fluid or gases. This influx of formation
fluid is known as a “kick” and restabilising control of the well by pumping drilling control
fluid (known as mud) to suppress the influx or to circulate the influx out is necessary to
control the well. An uncontrolled escape of fluid, whether liquid or gas, to the
environment is termed a ‘blow out’. A blow out can result in a major leak to the
environment which can ignite or explode, jeopardising personnel and equipment in the

vicinity, and can result in serious pollution.
Although normal drilling practices provide a liquid hydrostatic pressure barrier
for well control, a second safety barrier to contain a kick is provided mechanically by
the BOP assembly. The BOP assembly must close and seal on tubular equipment

(i.e., pipe, casing or tubing) hung or operated through the BOP assembly and
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Al t hough normal drilling practices provide a liquid
hydrostatic pressure barrier for well control, a

waemonghssaf ety barrier to contain a kick i s prpui/gRmos/060614

mechani cal ly by the BOP assenbly. The BOP assenbly
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strea ri%/ out a wor kover intervention,
varfd Q9l3 A& TUD byl ars, coiled tubing, cable,

wireline éubrséb dehatioRaTriniag BoMslags hssumtbIpy attached to a wellhead
assortnment of tools are run. A subsea conventi onal
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t owar ds /ea®RP Ritf1fdally BoMidtesd tb@hé)foﬁ\b‘?fhb xhdditbelduBMy tree installation
t hrough the bore. An LRP is talél cally connected to

t he
t 09" YOTKQNET samelsCantaias @uRimeeT usealinirall ATAate yatyes and lightweight

t
vaW@s{ﬁ% Egﬂﬂ &ﬁ\t@ v@i &ﬁt.%@ﬁgﬁafngég@)%bw d?a‘ff‘ﬁe%tetgﬁvtoﬂéh%gs such as
and\/lr@hn@eaalllewmbw elgctaneltlmesworikg thhe ngspletieh phase. It should be
I ec ' i ring.th

conpioat i BliEstrP dl s MpE ot SBlarm PRI G ¢ Rty of tree
Bﬁ]éesst) a;ohp;aaeﬁ With ehﬁeRP ﬁfne:}eanae (seobmﬁghty&/eaghmB@FWaameﬂs usually
thre S), €O ed  w t he re one 0
1 GRGENG it BORbRR! ol dial qrn, BRP: fasfi &nf dssbiated actuating
WO IntdthaRimdre cbhﬁﬂer%bly' rhbiOe@eRsiva ifartihd IRERRGIRIBPs and gate

actuati ng nechani sns are consi derably nore expensive
thdﬁ'V?ﬁe | i ght wei ght BOPs and gate val ves. The term

tdrif i ﬁ%ﬁBtQF’mf em“f?q 'B%)I:Y\"?é%sk@?\x)?ll kRow 6 #d aﬂg%%dia?eused in this

used in this specification to refer to ranms t
despgeiticatioo tareder tarayonthat ére désighkd fui geal groone themrd pipe (sometimes

cal I il E £
klcgEé.jd t{;s%nﬁ%tg g)ol h $\8%1t 8{hr5 sgu %é%‘ IJ(,% |b8 g%%(%unt&red%unng the
pr @gﬂla@'p‘mgraﬂmdief fradifigrbnisset olrbmsaine usuatly irslialedyn a drilling BOP stack
| uded | a dril th % BOP st ack. known as shea .Lllahrrs; _
BRGNP 2R Shed domS T AN ARUPERE) SR Oan Y eriiydlk her a drll pipe
dr lahbl pPdvide a pressure containing seal against the well.

The term “gate valves” is well known in the art and is used in this specification
to refer to valves that are primarily designed as a closure device to provide a pressure
seal against gas or liquids (typically oil). Valves have been developed also to cut small
diameter work strings (typically, 3.175mm (0.125") dia meter. wireline and, more
recently, small diameter drill pipe - up to 73 mm (2 7/8") diameter and seal afterwards.
Valves, however, cannot be substituted entirely for drilling ram type BOPs as they are

not designed for sealing around the drill pipe (drill string).

2



and provide a pressure containing seal against the
well. The term "gate valves" is well known in the art

waeaiosssosed in this specification to refer toPUBREP®SS8/060614
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that are primarily designed as a closure device to

provi de_a pressure seal against gas or |iquids
(typi caITIh? lightweighy BQre@ntdiscusee rﬁaeép%%@t'an &fe ygpd in LRPs to
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t heyglvas es lthtetlr sheding nepbtfllmesmmmlcugmgy aendorelreliatie.| I

pi pe (drj ' The l htvve t BOP rans di scussed :
PPt e s o0 (dhn Haserned e S iopSorns il by FUBSIEG or working
culobeng wel SER hdghdaaeéd bityin m.@@@&@ﬁ@rﬁtcz@ foOmiést Behtdory safety
gate valve; they can also be used to tenporaril

suspRHEMANte Of mevipgra |1gashttwei Ratierdr in| plage rdiUfi@@)tKe qoRptsuction or
Ca%ﬂ%erﬂ% A0 FHhe r%e&f&j%é/ c¥ the Lhée%ftt\{O@HQéB ét%%ﬁ;e% fh the form

often preferred to cutting than gate valves as their
seaf blugs paptipndd atites efdodf te compiétiog)stinge Anihe two deep set barriers

r elair@%?hiabjécégn&q&%?\ﬁé?ggred%8&( bibt?lé b%rrrreerg t&gﬁf&t"?w in place during

suspéndi n
netshgebrs®h andicompletibn Speieﬂmnmnmelmllt iﬁhumaﬁansltm atdallifg BOP stack

o et atgroren ereane el e =B eldaadhsitons gatd e, only an
The RFekheglitegaches the use of two deep set barriers in

the formof plugs positioned at the end of the
conpl et ¥R 03{Q14kE4 dpscriags a Methgd @rdapparsiys foe e rgplacement of an

NolonfieiSP sfté%k'vﬂgce J5atdehile. bRr Bte RIdIs Qbsd lﬂ)%dk?ﬁﬁitrh'ag la%lidable gate

can remain In p urln spensi on and

opevithta auitingreddedhalgs k:apanhe gf mmthtdu@h paodircnbrh tuW%G@cord.ng to
r v

» hgfé‘tga hlng n &ﬁg:ﬂg?lﬁrﬁ . ohﬁgs qate élv?Fl"Pﬁ e%‘?@én H%QF;‘S{‘%BOP stack and

r eqhwg dréithg BOPG3/M814604 descri bes a net hod and

appar at t he re acenent of an.entire B tack .

aPPar ot ik Bl BodARbET S Tolk e BMuied B HRICh s suitable for
a shb&a#Y $napdigmibidr V/lr@hr‘i‘éﬂTHé‘%t@dQIQe Hbad nbtpréAdaessanie function
cutti nﬁ t hr ough production tubing. According to the

t e 6Kl 'leBle? hi s document, this gate valve elinnates

the needf @, o@kh%%e%@mét@&%vhgﬁs%ﬁw Reh Bidnd tﬁ%cl)ré\}#%ion ofan

6454015 descrl es a gate val ve as a gate
i s LRH intbb SPB stadheansemylyssmiHat ¢i sepatate BOR eldckas ndheequired for

g? Tﬁrcf %lh\ﬁeéwgei%tgg't [r)ﬁé VIt ﬂ: |t ESeﬁ?rgnf :120: Ioogr g\su de a
system \M@bcdﬁilr@ tb avilssttaBpect@hthersesemt miveation there is provided an oil field
system comprising:

a main body having a bore therethrough, the main body having a connection at
one end of the bore for, in use, connecting the main body to an existing wellhead, tree
or other oil field equipment;

a transverse cavity through the bore, the cavity having at least one opening to
the outside of the main body;

a plurality of flow control devices for insertion, at different times, into the cavity

in order to selectively control fluid flow through the bore;



LRP into a BOP stack assenbly so that a separate BOP
stack is not required for Through Tubi ng Rotary

wdeioblo24sgz According to a first aspect of the PCEERIWS/060614
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invention there i s provi ded an oil field system

conprising: a nain body haV|nq a bore therethroug

t he mai r‘i"h%?j'y tWPaQ'PF?é'tYaOfcf@H‘h@% fohHeveesinelugR® Qﬁtetvﬁ[é’e and drilling
boigyp Ams.i N Use, connecting the nain body to an

exi sting well head, tree or other oil field equipnent;

atr ansxvléhemea gats va}ve tsrioungitionén Bsr eavity hibegaaintopdy functions as a

P08y Rl 82508 1 ARSRL Wbl ol AHLAHE b8 4be MRl body and

ura
i nsmlmemhmtkm drdiiig BOBmamt tlhEmsaln bodyds shitabteafor TYRDror other workover
uid flow.t

order .t o sel.ective r ol h the

Do cehb oS e BRTR S86k Na TRE IR PR labrder to replace
I Nghaigfte FaBBIAHVABOP A3enly. JohbentBRRNIY, ABing YB&hgelements (BOP
gate valve is in position in the cavity, the main bod

f ufePp iy eased elagipgierii(sbepiyesgals WOdW%gatG vglves have
f
\r,f?%fgr%gr (?t] ttor}ﬁetgpé@all% eﬁﬁeﬂ??%f@@%’n AN st %ggg?tlc\)/re cavities.

I ng BOP ram . ody 1's suitabl
TTﬁlbe(tMVO distireat swﬂm@weclplaehawe predgusin Heg¢nindepenasnizy each other. To

&grﬁ‘%% alNQh ﬁér%ﬂb\i#@%@cgf%éﬁfdaﬁégg%%;n%e\kltﬁlrq the same cavity is

rep Cramopal gat e
Comameredaxlnbsecedemtbdjl ng sealing elenments (BOP rans)

have us el ast onehc (rubber, e a S wher eas

e vducs 0R iR bSPa O RO ded A RPa g hsta PO ragatp and provide a
seabahlity @blﬁﬁm‘ﬂi §|tHe(P o llgheidight r&émt W BU'FE@até AP 6E UMBng ram type
cavities. The two distinct seal mgFp rinci pl es have

pr 8RR UEM§ %@@WS.thgéﬁganelpght\wlg@ta Pofafes anggate valves when the
ac%gggmglzs§wé%? WR (&P Q_%W%WR §e¥¢%%ké’éeg§ﬁ%‘dl|hﬂ ram type BOPs in a

mechan the sane cavity I's Tonsi
unplrlkbogaepltoetjon Thie notinecelssaty to eahpidiedy dmnmtieélde entire assembly and

P50, VRl IEBATTRASAE 108 055U IR, e FERk poP ramt
v?lleazﬁeﬁubﬁssédtnblé’sd:r ?mtype BCPt eTCials enabl es the use
ossenl v Ehis e araiie BOBEM L& PRER A s aseous) flow

dr ithroLgHathe daHd, WhRhBSIRSddsisedlirdy the bbl’é%u@ﬁ alt gl bRz tHet bore in order
is not necessary to conpletely dismantle the entire

as $@RIIVeNiANY floé!\pihéf&ghtth% b@Eﬁj‘Ef legkageashing gnte ¥alvepy/BOR rams.
gzﬁnggs% s:'yg% g@gg?gﬁonﬁeﬁé;ﬁé h%u ?éna\éﬁl wells or land ol wells.
act to dcweferably, theicavity bas g\a@epersmgélodhe outside of the maln body.

Preferably, the cavity is sized and shaped to receive the valve and rams at
different times.

The cavity may be non-circular. Alternatively, the cavity may be round, obround
or substantially elliptical.

Preferably, the system, further comprises recessed portions in the wall of the
bore for receiving valve seats for engagement, in use, with the gate valve. The valve
seats may be removable prior to insertion of the ram.

The main body may be a Lower Riser Package when the gate valve is in the
cavity.

The main body may be a BOP stack when the ram is in the cavity.

Preferably, the ram is one of a shear/seal ram or a pipe sealing ram.
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t hrough the bore, which includes sealing the bore such
that they block the bore in order to prevent any fl ow

wo ooowgtsor he bore or | eakage past the gate val RET/BP20BER0614

rans. The system of the invention can be used in

subsea oi l vvel s or land oil wells. Preferably, th
cavity Wesording @p%ﬁpﬁw gepadhof ha @T%@”bﬂnv?'}‘i@”ﬁt&ﬂ? is provided a

bogethbd ﬁfr%’o‘ﬁb{eﬁﬁng e EVRIYr Péct@dfgéqqtoaé‘@@mé%%ﬁ @ Lower Riser
receive the valve and rans at different tines
caViackageagorbesisinga- ci rcul ar. Alternatively, the cavity

may be round, QA oY @ 95¥|ﬁ¢‘%nb&%t i@ étP(roSé}’n | AL B8 body having a
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seats for en use t he ate val ve. The

valve s @R Sag Eunahista Y EgF PhIOHGIHBERE! on of ¢ he
ram The nai i badyersaycdifty ahrbOye thdbse! tr‘féagéﬁ\mgewaM@at least one

the gate valve is in the cavity. The nmain body may be
a BOP stoReRringHerhe petsidgaf the mainthodlycavity. Preferably,

the ramis O%eqa% vévéla%ﬁ[)ée%elﬂlthé @mlﬂlrlﬂ%r&&r@@sél@@tweﬂgcontrol flow

ram According to a second aspect of e present
i nifgouglothetiosee is provi ded a method for converting a

Lower tﬁee%eﬁ%%kc%%nsﬂﬁ_gh@s@%’y?t ack, the Lower Ri ser

Package conprisi haV|ng a bore
t her et hremgving theegataivalvb didyn the\danity;@andonnecti on at one

end of the bore for, ip use, c ecting the main body

to an e%?%’{tmd”%ﬁ?ﬁ@élg’ aiting B8PPot her oi | fiel d

equi pnermhe [dwler Riset FRRaGe Ml fukhrisatprisb e Sohd trtahgverse cavity
cavity having at |east one opening to the outside

t héhrﬁa%ﬂwdwe havigatad laast gre QP%@@ gdthlerpqt%e etakhietrpaln fpody and a
Of d8htwloRt BOFANELeY i Y dbonfiayky: hrough t he bore,

od conprising the steps renoving the gate
val ve frtrammtett@dcmwtrytheawwméheste@ dfnto the cavity a

drilli nQerﬁgpré%Tﬁbellqlth\g%éQt??QS%rgav| F%%?%r oug"ht%/l %e bor e

conprise a ond
havi ng #isertergsihtodthe segmmi mltyestab@wcbdmmsﬂoa’f the main

(k:)g\cll?/t ;lnci_hg iln{/eqnqlto\ae\}w hrgongj éjesc Hosd (\j/vithnretfer}ense? rhe accompanying

figures, in which:

Figure 1 shows a schematic view of a Lower Riser Package according to the
present invention;

Figure 2 shows a cross sectional view of a drilling BOP ram in a Lower Riser
Package.

Figure 2a is a cross sectional view across plane A-A of Figure 2;

Figure 3 is a cross sectional view of a gate valve in a Lower Riser Package;

Figure 3a is a cross sectional view across the plane A-A of Figure 3.

Figure 1 shows a Lower Riser Package (LRP) which in use is attached to the
top of an xmas tree by means of an hydraulically actuated connector 11 (the xmas tree
is not shown in this drawing). A re-entry hub 12 permits the attachment of an
Emergency Disconnect Package (EDP) to the LRP 10. In this example, the LRP
comprises a dual bore arrangement, namely a production bore 13 and an annulus bore
14 which extend longitudinally through the LRP. The production bore 13 and annulus

bore 14 are arranged such that they are aligned with corresponding bores on the xmas
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the nethod may further conprise the step of: renoving
the lightweight BOP fromthe second cavity; and

WO e®ent4sny i nto the second cavity a second driPET/RBR008/060614
BOP. The invention will now be described with

reference to the acconpanying figures, in which
Fi Jgeand asp s0@ied WEB feQrrasPondng Bpres q_”d{ﬂ@?(”ﬁﬁér@le by means of stab

Packafrc845anhdi1eg to the present invention; Figure 2
shows a cross sectional view of a drilling BOP ramin

a Lower HRidsasdicabycaciaied se@imga;eua valyea 1¢ranslsars Bydrpglivally actuated
e&%q%??arﬁﬁé?h@t%gﬂt U({Lﬁ p%evenltequ{éaar% ﬂé@\r/i%eg t&EBntrol and

sec ronal” vie Lower
5 Papkaget fllid dowehi@agh ﬁweaprodo&s)nskmm n®nal view across

Kol pabeai sy tuld evicaly Joabocs SOTNE &S ponies shown at 19
t O evan BORFarhs 8& it réfﬁﬁ:@& Rfthaanhds aotd Al |y
actuated connector 11 (the xmas tree is not shown in

this drd®iH§)Hre gorreadrssyansupyovide dag maxinymstrength the gate valves

at 1 2o R
PR eS8 P ERAGK. D A e FRCHMIE S 20

10 bor e ar CGonyewreationrateesn meiu@rodmlohmrebéﬁ@nmsh@adnuﬂns bore 14 is
et i BT T8RS gL 8@ ronitoring an
ar euranlaiarrgmdpesnsrertdtmn tiehiegitedron taltheysted! Motk20.
cor r espgndi bor t he, X e and are seal ed
MLt e P dP RGO S Lt 1 Rend Rty oS elSBy ranssouidance
of wHeAlndrANY 6h helinadWed 6. Hydraulical ly act uat ed
seal i ng gate val ves 17 and an hydraulically act

15 shear / s&alhed &R $hpwe in Fightakiagiemaiaban @t@%V@V%Weandl@hghtwelght
ar gap uifedstd t&eéﬁtro@'an%ﬁﬂedyn?ﬁﬁetﬂow rslidh! Ry %%L{%HSH bore 13.

t he production bore e annulus bore T4 typi
| ndlandwsr, steshbulddegated that o sREosncamprise. gat vielves QnIBOFhe use of

r A : .
e RISt G R SRR Tl e AN SR R e S ERyrgmontsin torms
t h@; gabewyrkbyiags ?%;&floglsst&jiﬂﬁtiﬁﬁe g nggdtt@bmte(gate valves will cut
W t hi uni ti sed stee 0CK SNhO; ] : .
20 Co st ot h BRI L REA U (TS EBHBRB, @1 £3t leraerdimeter colled
amﬁ!rﬂu# dtcal findsSorRloMbiittRi8nd¥f BotR). 0Ss over gate val ve
is may be used fordglressure nmoni toring and

circul aﬁS@h%\m b‘oE'@ﬁrea%da iHine B BB rery29 mssembliecosrsises, in this
bl %‘igmag, a pair of shearrams 30 and 31. Upper shear ram 30 and lower shear ram 31

are advanced towards each other to seal off the production bore 13 when necessary.
25  As shown in Figure 2 the production bore 13 is open therefore allowing fluid to flow
through.
Upper shear ram 30 and lower shear ram 31 are disposed in transverse cavity
23 which crosses the production bore 13 which has a cross sectional shape
compatible with the upper shear ram 30 and lower shear ram 31. The transverse
30  cavity 23 extends through the block 20 and has an opening on each side of the block
as shown in Figure 2. The block 20 is recessed as shown at 24 and 25 so that the
transverse cavity 23 can be used with a gate valve, as described below.
Typically, the upper shear ram 30 and the lower shear ram 31 have an obround

cross section as shown in Figure 2a.



A steel frame 22 encloses the LRP 10 and provides
protection and gui dance when installing on the xmas

wo e@e/024507 t he LRP shown in Figure 1, a conbi napCDRPIDS/060614

gate valves 17 and a |lightweight BOP 18 are used to

control and prevent fluid flow through the production
bore 13ASIHRMPdP FiguresBenf dapa Jats v hais dppasee "f‘rﬁ}ﬁ* transverse

CORRitySE3 M ggﬂ Heshes! th dMfRe Hﬁmngfscﬁﬂwagm Mi§Sre. Gate valve
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seats 43 and 44 are provided in respective recesses 24

and 25 in order to create a seal with the gate 40. In
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5. A system according to any one of claims 1 to 3, wherein the cavity is round,
obround or substantially elliptical.

25
6. A system according to any one of the preceding claims, further comprising
recessed portions in the wall of the bore for receiving valve seats for engagement, in

use, with the gate valve.

30 7. A system according to claim 6, wherein the valve seats are removable prior to

insertion of the ram.

8. A system according to any one of the preceding claims, wherein the main body
is a Lower Riser Package when the gate valve is in the cavity.
35



use, with the gate valve. 7. A systemaccording to
claim6, wherein the valve seats are renovabl e prior
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into the sec ty a sec drilling BOP.
removing the gate valve from the cavity; and

inserting into the cavity a drilling BOP ram.

20 12. A method according to claim 11, wherein the Lower Riser Package further
comprises a second transverse cavity through the bore having at least one opening to
the outside of the main body and a lightweight BOP disposed in the second cavity;

the method further comprising the step of:
removing the lightweight BOP from the second cavity; and

25 inserting into the second cavity a second drilling BOP.



