WO 2012/ 000098PCT/ CA2011/ 000768 1 Wel | bore Control Device Field of the

I nvention The present invention relates to a welibore control
devi ce amsoaomibdd of using a wel |l bore control device. pRardA2euloaoicy, but
not exclusively, the present invention 5relates to a subsea wel | bore
control device and a nethod of using sanme. Background to the invention

A bl ow out preventer is a safety device which is nounted to a subsea

wel | head and is adapted to seal the well head in an energency situation.
Conventional bl ow out 10 preventer 6 3 eraIIy have a nunber of

wel | bor e control devi ces such as %‘"%? %g’g@geﬁerams which lie in a
common pl ane, L 5ftﬁéﬁlﬁ ont he vveI | bore. In the event of an energency,
the rans are pushed toget erto seal the wellbore. The rams can be provi ded

with cutting Surface&e%géﬁﬁmeﬁtﬁn%ﬁteithra%%ré’@n{r&@éﬁce%wam onhi ch may
be | ocated between the rans, such as a riser and/or a tool string. Once the

rans have 15sevesiedla tvamotegianﬁdmeewwl Phdicutarig (put forexdusivaindhepresestig@gtah Wi t h
each other, the wellbore is seal ed. BOP rans can be controlled in one
of two ways® Theelfteste shissepweltiorstentrdl devicarepd agiethgd af ysingsame.e applied from
surface, for exanple hydraulic pressure, to a pair of stenms, each stem
applying a push force to one of the rans. The drawback of such a 20system
is that if the ace LRSSl E fails, for whatever reason, the rans cannot
be shut. T%é{: r? Sri 'H‘(’)%i‘“"g to use pressure applied fromsurface to

hol d the rams open %%ﬁmye%aﬁa;gaw{&% %g:gr; §gr§:t]nt@§to%% efeal! ”Oge”

accumul ators, to shu n to shut e rans, he
surface appliedapd 828apicd th Sed! PeORRRAd A2 RFelgBRcyRit@dibm ICaheHtisRBbIGR bl t he

ranms. However, a failure of the hydraulic pressure systemw |l result in
closure of 1@ he penentars (BIRas gaetally havAduhbe pbvéiipore Bbradi degicebesutie &spairk
of opposed rams which lie in a common plane, either side of the wellbore. in the event
of an emergency, the rams are pushed together to seal the wellbore. The rams can be
provided with cutting surfaces adapted to cut through wellbore equipment which may
be located between the rams, such as a riser and/or a tool string. Once the rams have
15 severed through the wellbore equipment, and are engaged with each other, the
wellbore is sealed.
BOP rams can be controlled in one of two ways. The first is to close the rams
using a pressure applied from surface, for example hydraulic pressure, to a pair of
stems, each stem applying a push force to one of the rams. The drawback of such a
20 system is that if the surface pressure fails, for whatever reason, the rams cannot be
shut.
The second method is to use pressure applied from surface to hold the rams
open and provide biasing devices such as springs or nitrogen accumulators, to shut the
rams. When it is desired to shut the rams, the surface applied pressure is released

25 and the biasing devices shut the rams. However, a failure of the hydraulic pressure

system will result in closure of the rams unnecessarily. Additionally, biasing devices of



2 sufficient strength to sever a riser and/or a tool string are extrenely
heavy, and shoul d the bi asi ng devices seize, the rans will not shut.

I n bot h cseeasi2domshe open position, the ram stens extemrdTaaonfoovtse BOP
housing into the surrounding water. |If the hydrostatic or external pressure
on the 5seabed is greater than the pressure in the BOP (well bore pressure),
the external pressure will act on the ends of the rans to cl ose the rans.
This pressure can be utilised to assist in sealing the wellbore. Once the
rams are cl osed suffitient esength tedeverasissand/or  toblstrmg @@dexiigmenkearaandgtoiidg on t he
ot her. However, the nost dangerous situation in a subsea well is when the

i nternal pressut® Yasingdgjices seirpatherpios Whpdshdl 10pressure. In this case, the

internal pressure will hinder the closure of the ranps, and i ed act to
force closed rams afhrd" c3aFt EYIRSPRED £OHI. ta%gapbsﬁegnqﬁ%%pgg °gthf)g§ sure

bal anced conft i Gt ity E QL EHARPhGer, F1: HHBRUEL o BSehASIGRS ingal T Of

gates whi ch, when i s desire o seal ore, are pu across the

throughbores i n epnesisiReattr IaR iNeQRSsurk th thdBEP AleNSROFERITE), tHex@ifipr than
lying in the same plane, the gates lie in parallel planes and slide across

each ot her, shearessue wihaawghevsdbis tfaiera@stsl qpe thie ranis. tTIRR prdsswelgdaer e, to form
a double barrier in the wellbore. There is a stemat each end of each gate,
and the stens extlisettofapaishinsealingdrR waibrse.ngndetheoambperesivsedh thediktatpawat er . The
external pressure applied on the end of one stemis cancelled out by the
equal external PrEEXESP Balgnsst Preneranacingan diedther. Hovever: Bagst dapRerYSposi t e

d of th gat.e.. Ther ef i s bal dat all ti dth
el 1 bor o and endPERHEACAChPECE U R o Ao Br AEhEe Y6 BEn: of  ho
ACATS &t :

et he BOPL whi B R or S At e Eanacaq'  surs i M Hhocch B bford i P O o1

t hroughbore is dapandentorsicictad hghspgsence of an external closure force in
the formof an applied pressure fromsurface or an integral biasing device.

Particul arly, conveAtéroamat BBORssighs utizt alpeeseuré beargbd tdntigurdtion.sedrf cl ose in a
hi gh internal pressure situation.
example, one known type includes a pair of gates which, when it is desired to seal the
wellbore, are pulled across the throughbore in opposite directions. In this arrangement,
15 rather than lying in the same plane, the gates lie in paraliel planes and slide across
each other, shearing through wellbore equipment in the throughbore, to form a double
barrier in the wellbore. There is a stem at each end of each gate, and the stems
extend from the BOP housing into the surrounding water. The external pressure
applied on the end of one stem is cancelled out by the equal external pressure applied
20 to the end of the stem at the cpposite end of the same gate. Therefore each gate is
balanced at all times and the welibore and environmental pressures have no effect on
the movement of the ram.
However, this design of BOP still suffers from the same problem as the BOPs
which incorporate opposed rams, in that closure of the throughbore is dependent on
25 the presence of an extemal closure force in the form of an applied pressure from

surface or an integral biasing device. Particularly, conventional BOPs do not have the

ability to self close in a high internal pressure situation.



3 Summary of the Invention According to a first aspect of the present
invention there is provided a well bore control device for use in a bl ow out
pr event erwoanmaosidng: 5S5a housi ng, the housi ng defini ng acrhraughioerss;

a gate, the gate being novabl e between a throughbore open position and a

t hroughbore cl osed position; a first stemattached to the gate; and a
second stem rel ease* engageable with the gate, the first and second stens
10bei ng arranged such that a portion of each stemis exposed to an internal
housi ng pressure and a portion of each stemis exposed to an external
housi ng pressure; wherein when the internal pressure is greater than
t he external pr8ssuraey, oftthelnperg®sure differential results in a force being
applied to the gate to nove the gate to, or retain the gate in, the

t hr oughbor e cl osed peesirdingia a fitst pspeelf BapEgetENentian theieds prddedawellne@nt i on, a
wel | bore control device is giovi ded which is self-closing in the event of

pressure wit hi nc@a! dReice 196158 it 8 AP GHt RIBXEMERCATPEYRHI ng pressure outside the

wel | bore caontrol device. he.second s i,s el easably engageable with
the gate, but not atathg%sﬁneqﬁé’fatgo?%"g%g ”gq,atls“%ﬂ% bz’“’*r nternal pressure exceeds

the external pressubged fig ghObERy BBRRIHRIRY tilRnRIeasHTEsRAdNG ber ent i a

w Il push the gate andet he second stem apart, a 0oi ng so push the gate
to the throughbewcigabssaesea@ssiionon agai nst the | esser resistance force
generated by the external pressure. Subsequently, should the internal
pressure decrease t @ fisst btemattadhed thihd yede;@rd er nal pressure, the second stem

noves under the influence of the external pressure back into e%agement
with the gate to baledfesndsier rpieesaliy eaoagestinwitiie gate, dnpfisst apsheasombitelfted, t he

ate will not npve under the action of the external . .
g 10 being arranged such that a portion of each stem is exposed to an internal housing

pressure and a portion of each stem is exposed to an external housing pressure;

wherein when the internal pressure is greater than the external pressure, the
pressure differential results in a force being applied to the gate to move the gate to, or
retain the gate in, the throughbore closed position.

15 in an embodiment of the present invention, a wellbore control device is provided
which is self-closing in the event of pressure within the wellbore control device
exceeding pressure outside the wellbore control device. As the second stem is
releasably engageable with the gate, but not attached to the gate, if the internal
pressure exceeds the external pressure, the force generated by the pressure

20 differential will push the gate and the second stem apart, and in doing so push the gate
to the throughbore closed position against the lesser resistance force generated by the
external pressure. Subsequently, should the internal pressure decrease to a level
below the external pressure, the second stem moves under the influence of the
external pressure back into engagement with the gate to balance the pressure across

25 the gate. Once balanced, the gate will not move under the action of the external

pressure.



pressure. 4 This is of particular benefit in a subsea |ocation where
the external pressure is relatively high. If the internal pressure exceeds
t he exterweal2ores®are in this environnent, then a probl ecrica2prigioedss y
developing in the well, and it is desirable to shut the well in this

ci rcunst ance. The arrangenent described will result only in the 5gate
nmovi ng when the throughbore is open and ag a result of a pressure
differential created by the internal pressure exceedi ng the external
pressure. i n fThie isoyb partidutae beriefitlimb subsea inkrtion whege thirtedemallprgsseeésure i s
greater than the internal pressure, the pressure differential creates a
force which preteadivelnhjgh fEihe pigenaf pressureprepede g sYedelrssuUTidhist ens, in turn,

inst the gate,f it i ti . +10h [, f
ol ed by e SRTETTN. ARSI bRER EVEREN b TR Eirse ety o acr oss

the gate is bal Wﬁ\g’weﬁ‘m hig af?cuﬂettaﬁce\.'\’ighéa Plerﬁgﬁeéé?riﬁg%utrhéeﬁﬂ bnléin the ghe gate

may conprise an apertured portion and a so portion, t aperture

portion, lrsusegatbmo_mgg #hdrdRedrotbibard iBpch Bh@ HOD R a Presife &ifidremighbor e open
position and the solid portion being aligned with the throughbore in the

t hr oughbor e cl osrested byibs intantahpreddues dxceesiing $Heaaxiemalpressuet t ached to the gate
apertured portion. The wel | bore control device may be provided with
an acti vati on nmechahitberpppapitesdvationmhemthmexthmal rsessyra s drateythao thedalemd nove
the gate fromone position to another, in normal use, as desired. 20The

activation mechBRFSH Mgpreseuradipreats! eeptesspotre #hieh Beryes 2pastibe frtAnsr an
o Lo oo LR B SO S TR B A 1
el ectrical by, NEGRAG S&hb YorQ apBedd) YheSWelr@fr&ss a8 $he stems is equal, the
pressure across the gate is balanced, and the gate will not change position.
The gate may comprise an apertured portion and a solid portion, the apertured
portion, in use, being aligned with the throughbore in the throughbore open position
and the solid portion being aligned with the throughbore in the throughbore closed
15 paosition.
The first stem may be attached to the gate apertured portion.
The wellbore control device may be provided with an activation mechanism. An
activation mechanism may be provided to move the gate from one position to another,
in normal use, as desired.
20 The activation mechanism may be adapted to apply a closing force and/or an
opening force.
The closing and/or the opening force may be applied hydraulically.
The closing and/or the opening force may be applied electrically, mechanically
or by any suitable means.
25 The closing and/or opening force may be applied from surface.

Alternatively or additionally, the closing and/or opening force may be applied by

a remotely operated vehicle.



25The cl osing and/ or opening force may be applied from surface.
Alternatively or additionally, the closing and/ or opening force may be

appl i ed byoaorxwoivel y operated vehicle. 5 The closing aou/cnotineowpeni ng
force may be generated i ndependently of each other. The gate may be
bi ased to the throughbore closed position by one or nore biasing devices.
SThe biasing device(s) may be a spring org nitrogen accunulator or the like.
I n one enbodi nent application of the closing force, in use, noves the first
gate stemin a diregficRBneuor HeUFEAiRERNS Map Bé gereaiddimlepahantiy ef ¢dthoughbor e.
I n one enbodi nent, the gate nmay be held in the throughbore open position by
a hydraulic forgey for exanple, against the action of springs or nitrogen
accunul ators 10whi ch bias the gate to the throughbore closed position. In
this ermbodi ment, r efrewgale nudy belbséntd thedbroeahpere §'98AAPOBHRISNONE Pld"Y&t e to
spring shut. ~_ In one enbodi nent, application of the closing force to
the first stemtasggdedcasn the first stern applying a pull force to the

em my b8 1ol casalERARAREY Dot hotina CHeAT pAPR0RE S The SErone

stem may bé rel easa ate portion. When
engaged with the 92 &ne éﬁ&ﬁ%@ﬁ%n&mmfwcm@ﬁg afaDhede, dvédtRassidatea force
applied to the second stemto the gate. The solid gate portion nmay

include at | easdierf % dirb&iSR Blvaeidnehe wBibofe R d&meititlog@hbee.por ti on surface.
20The second stem nay be rel easably engageable with the at |east one
el enent . In one embodiment, the gate may be held in the throughbore open position by a
| hydraulic force, for example, against the action of springs or nitrogen accumulators
10 which bias the gate to the throughbore closed position. In this embodiment, removal of
the hydraulic pressure causes the gate to spring shut.
in one embodiment, application of the clasing force to the first stem results in the
first stem applying a pull force to the gate. The pull force pulls the gate away from the
second stem
15 The second stem may be releasably engageable with the solid gate portion.
When engaged with the gate, the second stem may be adapted to transmit a
force applied to the second stem to the gate.
The solid gate portion may include at least one element extending from a solid
gate portion surface.
20 The second stem may be releasably engageable with the at least one element.
In one embodiment, once engaged with the gate, the gate and the second stem
define a void therebetween. A void is provided to facilitate the force created by the
internal pressure accessing the solid gate portion surface.
The throughbore may be at least partially defined by the housing casing.
25 The housing casing may define an internal chamber.

The internal chamber may be arranged, in use, to be at substantially the same

pressure as the device throughbore.



I n one enbodi nent, once engaged with the gate, the gate and the second stem
define a void therebetween. A void is provided to facilitate the force
creat ed byotbhe/domi9er nal pressure accessing the solid gareTpabiimeossr f ace.
The throughbore may be at |east partially defined by the housing casing.

25The housi ng casing may define an internal chanber. The i nternal
chanber may be arranged, in use, to be atgsubstantially the sane pressure
as the device throughbore. 6 I n one enbodi nent, the internal chanber

is, in use, at substmsie eadbbymbdteths BtenaptHamberis indBe, tdl subd@ntiatiethe kareeighbore i n
t he t hroughbore open position. In this and in alternative enbodi ments, the
i nt er nal chanberrassyye gethe device thréugbbare inghet throoghybrie open polsdien.t he gate is in the
t hroughbore cl osed position. Such an 5arran%emant seal s the higher internal

pressure in the charfbbis a”%ﬁ@ﬂ?rﬂat?’ﬁém??ﬁ'%”&h g inter ehegirrenAyr RS pesleiramy | |

Force whi ch woul' BEEROYRAMELEIRE R FeyoioBbly o pP oGS Mg path ey |
exi st betvegn t e pebLhotLs, {agmr;ﬁ&hmgﬁagfee%mﬁ%Qnmefﬁ e _housi ng

i nt ernal chanber e contr evice may conprise at |east one

addi ti onal gat ethroughbore MBEduR drbi2 kil RRFRUIERRIchaNge Hand GrBssaRGHfrenea at | east
one additional gate, the wellbore control device may further conprise an

addi ti onal firswhishevghtresuitima totkaivihiohwalild eparahelgad.em an additional first
stem and an additional second stem being associated with each additi onal
gate. Each additi ondileastone luithftowspathonay existhetvween the wellkormheontividevitd y

15i dentical relationshi an additional gate as the first and second

stens of the fi F'E?“ga%%gﬁd 18 hqumiag infeinahenegRe"- In the preferred
ggbrrg?: 2?2;1% f’\hﬁ[:)gelr %’Saweélbg%gcloéﬁ' Q%F%Eétc%méngg atie lcpn%ra%digo%g}gra?el. devi ce
While the wellbore control device comprises at least one additional gate, the
wellbore control device may further comprise an additional first stem and an additional
second stem, an additional first stem and an additional second stem being asscciated
with each additional gate. Each additional first and second stem is in a substantially
15 identical relationship to an additional gate as the first and second stems of the first
aspect of the invention.
In the preferred embodiment, there is one additional gate, the wellbore control
device comprising an upper gate and a lower gate.
In this embodiment the upper gate and the lower gate are adapted to move in
20 opposite directions.
in moving from the throughbore open position to the throughbore closed position
the upper gate and the lower gate are adopted to form a sliding contact.
In an embodiment, the/each apertured gate portion includes a cutting surface.
Thefeach cutting surface may be attached to, or defined by, a surface defining
25 the gate portion aperture.

Where there is an upper gate and a lower gate, the cutting surfaces cooperate,

in use, to shear through any obstruction which may be in the wellbore contro! device



In this enbodi ment the upper gate and the |ower gate are adapted to nove in
200pposite directions. In nmoving fromthe throughbore open position to the
t hr oughbowe 2012me¥sposi ti on t he upper gate and the | owercgataoarwomsopt ed
to forma sliding contact. In an enbodi nent, the/each apertured gate
portion includes a cutting surface. The/each cutting surface may be
attached to, or defined by, a surface def}ni ng 25the gate portion aperture.
Where there is an upper gate and a |l ower gate, the cutting surfaces

cooperate, N UgfughtRreStiQRY gaiddme o e tRBSdhbete obsibodiidrtb tHealrolimbbe t he
wel | bore control device 7 %hroughbore as the gates nove fromthe

t hr oughbor e opegloge@pbsiioon to t he t hroughbore cl osed position.

According to a second aspect of the present invention there is provided a
met hod of sealing t Aceoudjisiion esconthespasiofibel pesrnd invesitipnthera s psevided aof
S5providing a wellbore control device having a housi n% defining a

t hr oughbore, t hBethed pissaivg dwemobiore. evnetiedicanpisgodrefaPa o n a t hr oughbore

iti ; X, i th te. t J diff i t ed
by an” i nterfai housPHERY avlieis HeffuSikBaladd GRS ke SRt N’ ©
pressure, such fhgf . 8&?‘ ?&icg‘ﬂg\%gaﬁ A% tﬁré\%h%r@%iééﬁrp%s@dnf, ferential

separates the gate an Irst stem attach to t gate 10from a second

stem rel easably engagRginyinkQateiea praistre diftfentifticRatedBy aiigteinarnoysihg to the
t hr oughbore cl osed position. According to a third aspect of the

present ' i nvent i pressuneiieing gieagiar thah de dxterndlihousingrespure\sectt that af@8GPYeremteduse wit h
a subsea wel | bore, the BOP conpri sing: a housi ng, the housing
defini ng a t hrobyheeressure ¢ifiereripingpgipies be gela gocafirsiptempattached to the gate

10 from a second stem releasably engaged with the gate, the force moving the gate to the
throughbore closed position,
According to a third aspect of the present invention there is provided a blow out
preventer (BOP) for use with a subsea wellbore, the BOP comprising:
a housing, the housing defining a throughbore, the throughbore adapted to be
15 aligned with a subsea welibore;
at least one wellbore control device, each wellbore control device comprising:
a gate, the gate being movable between a throughbore open position and
a throughbore closed position;
a first stem attached to the gate; and
20 a second stem releasably engageable with the gate, the first and second
stems being arranged such that a portion of each stem is exposed to an internal
BOP pressure and a portion of the stem is exposed to an external BOP
pressure;
wherein when the internal pressure is greater than the external pressure, the
25 pressure differential results in a force being applied to the gate to move the gate to, or

retain the gate in, the throughbore closed position.



15aligned with a subsea welibore; at |east one wellbore control device,
each welibore control device conprising: a gate, the gate being
novabl e bwowesmossshr oughbore open position and a throughhbaraeoalwezms
position; a first stemattached to the gate; and 20a second stemrel easably
engageable wth the gate, the first and second stens being arranged such
that a portion of each stemis exposed togsan internal BOP pressure and a
portion of the stemis exposed to an external BOP pressure;

wher ei n when t he i nfegortig tp e éygl pepertsof theomsent inviriian theee ieREYdeYA bigy @4sur e,
the 25pressure differential results in a force being applied to the gate to
move tﬁe gate t?f?v%‘?erf%(?@if‘ﬁ up it gubseavellpele ”E“hl?ﬁp @‘%?RS'P' 9cl osed position.

8 According t .of 1h S i t] eis
or ovi ded & bl ow aut SERvErpe o BRRBH S s HEEBbERRLe DR SBRe B (7 o
conpri si ng: alignéd RAUSI Bka ddiforbiousi ng defining a throughbore, the

t hr oughbore adapted to be aligned wth a subsea wel | bore; 5at | east one

wel | bore cantrol deyilest orRafdiboke borror R vies) Rhdholelbley tarroli@Wps tediprgihg:an upper
gat e; a |l ower gate, each gate being novabl e between a throughbore

open position and a threugbdsogae.cl osed position; a first stemattached to

t he upper gate; 10a second stemrel easably englageabl e wWth the upper gate;
a lower gate, each gate being movable between a throughbore open

position and a throughbore closed position;
a first stem attached to the upper gate;
10 a second stem releasably engageable with the upper gate;
a third stem attached to the lower gate; and
a fourth stem releasably engageable with the lower gate, the first,
second, third and fourth stems being arranged such that a portion of each stem
is exposed to an internal BOP pressure and a portion of the stem is exposed to
15 an external BOP pressure;
wherein when the internal pressure is greater than the external pressure, the
pressure differential results in a force being applied to the gates to move each gate to,
or retain each gate in, the throughbore closed position.
it will be understood that non-essential features recited in respect of one aspect

20 may also be applicable to any other aspect and have not been repeated for brevity.

Brief Description of the Drawings
An embodiment of the present invention will now be described with reference to
the accompanying drawings in which:
25 Figure 1 is a schematic of a subsea wellhead including a wellbore contro! device

according to an embodiment of the present invention;



a third stemattached to the lower gate; and a fourth stemrel easably
engageable with the |lower gate, the first, second, third and fourth stens

bei ng arreoget/®owh that a portion of each stem PCT/CA2DH/0%8Ssed t o
an internal BOP pressure and a portion of the stemis exposed to 15an
external BOP pressure; wherein when the internal pressure is greater

than the external pressure, the pressure glifferential results in a force
being applied to the gates to nove each gate to, or retain each gate in,

the throughbore cl oggde PRSI detsPBetive view of a section of the weMdotel colitev! deutbercst ood t hat
non-essential features recited in respect of one aspect 20may al so be

appl i cabl e to amyuret herthesghesie opardcdnBguentiomt been repeated for brevity.
Brief Description of the Draw ngs An enbodi nent of the present
invention will now Bigurel@sscrieppecting viaw pied seciamebthe yellge RBEDADSA ng dr awi ngs
In which: 25Figure 1 is a schematic of a subsea wel| head including a

wel | bore cont r ofigyeinde hopehegreriPsedcaafiouaiBddi nent of the present

B e it

i N ore open configuration;

Figure 3 is a pﬁéﬁf@‘?%tké’ﬁ o\ﬁg@greo{peﬁc%@rgtgﬂ; of the wellbore control device
of Figure 1 in the thrpug[’ub re closed configuration; S5Figure 4 is an
enl arged perspect i Veigirk 8W¥ £ enideld perspdctiee Wil df bart 6f tiowdiib@é cehtrol deeice bf
Figure 1 in the throughbore closed position;
Figure 6 is enlarged perspective view of a section of the wellbore control device
10 of Figure 1 in the throughbore open configuration; and

Figure 7 a perspective view of a section of the wellbore control device of Figure

1 in an alternative throughbore closed configuration.

Detailed Description of the Drawings
15 Referring firstly to Figure 1 a schematic of a subsea installation, generally
indicated by reference numeral 1. The subsea installation 1 comprises a subsea well
head 3, attached to a downhole casing 4, and a blow-out preventer 5. The blow-out
preventer 5 includes two pairs of shear rams 7 and a wellbore control device 10
according to a first embodiment of the present invention. Passing through the subsea
20 wellhead is a production tube 9 which runs to surface inside a riser 11.

The wellbore control device 10 will now be discussed in more detail with
reference to Figure 2 and Figure 3, perspective views of a section of the wellbore
control device, in a throughbore open configuration (Figure 2) and a throughbore
closed configuration (Figure 3).

25 The wellbore control device 10 comprises a housing 12 defining a throughbore
14. In use, the throughbore 14 is aligned with a wellbore (not shown). The housing 12

also defines a chamber 16. Slidably mounted within the chamber 16 are an upper gate



Figure 1 in the throughbore open configuration; Figure 5 is an
enl arged perspective view of part of the wellbore control device of Figure

1 in the woroixglhbwse cl osed position; Fi gur ecé/dazorarmioersged
perspective view of a section of the wellbore control device 10of Figure 1
in the throughbore open configuration; and Figure 7 a perspective view

of a section of the wellbore control devigda of Figure 1 in an alternative
t hroughbore cl osed configuration. Detail ed Description of the Draw ngs

15Ref erring fir siglapd b Rwet g £0. Eadh §adedTBY h&n&&es@an&ﬁ&m doRih abd aka on,
generally indicated by reference nuneral 1. The subsea installation 1

conpri ses a subsd awelld pohieaelb324tatin the khetlghimreopeo poditoh ¢Figes2)nige ghte and a

bl ow- out preventer 5. The bl ow out preventer 5 includes two pairs of shear
rans 7 and a weldprbiured rogions 23a, adre aligndl, ansidbe itironghbore 14 i ¢pert Indiibodi ment  of
the present invention. Passing through the subsea 20wel | head is a

producti on t ube YyoughPers closaspositipndfiprrs db thegategalidpopipags2bP4b are aligneqgpd
wel | bore coptrol, devi 10, ,wi LI now,be di scussed in . nore detail with
reference t3 Fi d?ﬁ@@%ﬁﬁ TBiisdregd 3 t'ﬁ?@?@‘f)"i’@?'?\?‘@”\?i"@ﬂg‘}%o%e 8538%"& on of the
wel | bore control | £ 541 - | ' [ 2) and
a throughbore clpggggg %‘grﬁ“ﬁ g&%ﬁ%@%ﬂ%%@ﬁ?f@?&%@%ﬁé&gﬁ%ﬁéﬁg{bfn@éﬁf|
device 10 conprise@sea 2bousi ng 12 defining a throughbore 14. In use, the

t hroughbore 14 is aligned with a wellbore (not shown). The housing 12 al so
defines a chanber 1@otfitheagateyapentured mtions 223, P4 atifohude b antey suttficesibeS8n upper
gate 10 18 and a |l ower gate 20. Each gate 18, 20 conprises an apertured
portion 22a, 24dsdhfigatessi8l 20arpeut. itherpatee i3, 20 4lisle over epelectbdiirapgbiiier e open
position (Fi gure_22. t he g%te .agertured ortions 22a, 24a are aligned, and
the t hr ougHBor e 9actioss g cufting syriacqsme B teough GBLYP WS PRIPASIPES gure 3),

Lo 2a e oot PR B FERef Rl R SRy s oy cyonhere 24 1
Referring to Figure 3, the upper gate 18, and particularly the upper gate
apertured portion 22a, is connected to a first upper gate stem 30. The lower gate 20,
and particularly the lower gate apertured portion 24a, is connected to a first iower gate
15 stem 40. The first upper gate stem 30 comprises a mounting plate 32, a gate arm 34, a
pair of stem guides 36 and a pair of hydraulically powered drive piston assemblies 38.
Only one drive piston assembly 38 is visible on Figure 3, the piston assemblies 38
being more clearly visible on Figures 4 and 5, perspective views of part of the wellbore
control device 10 of Figure 1 in the open configuration (Figure 4) and the closed
20 configuration (Figure 5).
Referring back to Figures 2 and 3, the stem guides 36 are adapted to slide
within complementary slots 50 defined by the housing 12.
Similarly, the first lower gate stem 40 comprises a mounting plate 42, a gate arm
44, a pair of stem guides 46 and a pair of hydraulically powered drive pistons 48.
25 The drive piston assemblies 38, 48 will now be described with reference to
Figures 4 and 5. Each drive piston assembly 38, 48 comprises a piston cylinder 52, 62

(shown in shadow on Figure 5) and a piston arm 54, 64.



portions 22b, 24b are engaged, and forma seal, with an upper seal seat 26
and a | ower seal seat 28. Both of the gate apertured portions 22a, 24a

i ncl ude awvoubtzaogosurface 56, 58. As the gates 18, 20 areTAn2d11/00bEBS gat es
18, 20 slide over each other in opposite 10directions and the cutting
surfaces 56, 58 shear through any tubulars or tool strings which may be
located in the wel |l bore control device 1Q, Referring to Figure 3, the
upper gate 18, and particularly the upper gate apertured portion 22a, is

connected to a fir sty dhRARFgeBA RuAbE Whadit is ThRirddrdeliut e tieoudBboramaland
particularly the |l ower gate apertured portion 24a, is connected to a first
| ower gate 15st enveltfe gaitse!8f 20 ottheutirpeghbgra tiesesttpesiti®Ohysicaviin lusldsiniodvorsht | ng
plate 32, a gate arm 34, a pair of stem guides 36 and_a pair of

hydr aul i cal | y p@Wéh%dStm tvirdeps 52t Shthiguelenpl Hods (ngighows)| thd #? Plve pi ston

mbly 38 bl Fi th t b
i aar by vi Si bi oMY geraie i indhE SRR b B v The

vel ['bore cont ro%\ﬁglgexls;m%(’athr hBlre '1:% Etlsjerlgwé]r ggt? s¥en|eprs(t)o[?\e%n$91{'r§15\%% ﬁ{h'eon (Figure 4)

and the cl osed ron are erri ack to Figures
2 and 3, the stgm.gi) da§§ov?’§ aﬁ’tf the @ﬁb%péa%istérg lp@!oh g@nsvmtnmv?ﬂg faRPbpoEet ary slots

50 defined by the housing 12. Simlar the first | ower gate stem 40

conpri ses a NnouBitdctich).pTiiovément af tﬁ&biﬁoﬁérms‘“,, 64andves the st pbertangwwdes 46 and
a pair of hydraulically powered drive pistons 48. 25The drive piston
assenbl i es 38, 4&e sieins 30ddalvay fthesthe htheihg tiroughlbaré &4, eachdirst gaté-stgm38s404 and 5.
Each drive piston assenbly 38, 48 conprises a piston cylinder 52, 62 (shown
in shadow on Fi gayies spulldmerch °b‘i"% gaes i A9, BMJ""QG'ZP gatefj?e 20'from the thrpughfefegency

Situation, when it is . re red ut t he hbore d, nove the
Cht e 10" 39t oRREOB IO RGBS et gasien yFOPR oy SN (A

e 0 R ST R B A3 .
forces the pisteggagy tﬂ@th%ghb@ﬂe AV Yealet B{the gate solid portions 22b, 24b.
Referring back to Figures 2 and 3, the wellbore control device 10 further
comprises a second upper gate stem 66 and a second lower gate stem 68. The
15 second upper gate stem 66 is adapted to releasably engage the upper gate solid
portion 22b and the second lower gate stem 68 is adapted to releasably engage the
lower gaté solid portion 24b. The purpose of the upper gate stems 66, 68 is to balance
the pressure across upper and lower gates 18, 20 respectively, as will be described in
due course.
20 Both the upper and lower gate stems 30, 40, 66, 68 are arranged to slide
through apertures 80 (best seen in Figure 5) defined by a first housing end cap 82 and
a second housing end cap 84. In this arrangement, each of the upper and lower gate
stems 30, 40, 66, 68 are exposed to both the pressure within the housing internal
chamber 16 and the pressure of the environment surrounding the welibore control
25 device 10. In the throughbore open position, the pressure within the housing internal

chamber 16 is well pressure due to the provision of an upper leak path 87 (best seen in

Figure 6, an enlarged perspective view of part of the wellbore control device 10 of



5t he housi ng throughbore 14 (the | ower gate stem piston arns 64 noving in
the direction of arrow A and the upper gate stem piston arns 54 noving in
t he opposwoDeottvavewmsi on) . The novenent of the piston ar nPCHAA264 /000068 t he
first upper and | ower gate stens 30, 40 away from the housing throughbore
14, each first gate stem 30, 40 a playing a pull to each of the gates 18,
20, pulling the gates 18, 20 fromthe thrPughbore 10open position to the
t hroughbore cl osed position. In doing so, “any downhol e tubul ars or

equi pment | ocat @by {iRtR tirGnbdte BN HRAkgErafsh) aftﬁaéngf@ﬁp%gr R4 bhosGHiti Ng

surfaces 56, 58 and the throughbore 147is sealed by the gate solid portions

22b, 24b. e @ber gat 182414 aliwdrledk bRk 9@ batiébnIne 16WRR s¥d? kddD o8 endaRéIt I Ol

device 10 further conprises a second upper gate stem 66 and a second | ower

gate stem 68. Tlmveipse2®dnd upper gate stem 66 is adapted to rel easably

engage the upper gate solid portion 22b and the second Iomerzggte stem 68

i s adapted to rel eadldberemnlyserrabie thal thowelbgrgtcantebdeavige Hohave e abiity to The

pur pose of the upper gate ste 66, 68 is to bal ance the pressure across

Upper and | Buer CGER RUSHaYCaI) i PRe¥SBLa’ A fafasrous S on and be RULEHIF BBYY - due

course. 20Both r | r t i arranged
SPer RRE sﬁﬂg ax'u%r@ ocB@h GneHike ;&?sgsﬁ%ewntég ihggt%l%oggc(%grgl

to slide through” apertures st seen i n a first
housi ng end cap g8dceaftema ch&hirds bl%ﬁﬁ!eﬁﬂ%&é&@ur@ﬁ?hiéﬁ%rth%ﬁ‘mfefi'n&v&roét‘étfcangenent’
each of the upper and | ower gate stens 30, 40, 6b, 68 are exposed to both
the pressure w phissuré Basidedbis wellporertbtfoNddvice Na eexteh@i Grasbuteh erHdwessUs € of the
envi ronnent surrounding the well bore control 25device 10. In the

t hr oughbor e openngrsiabie forthe weilborerceslideyicei 0 toi charige statedien ngenitmtiesedal chanber
16 is well pressure due to the provision of an upper |eak path 97 (best
seen in Fi é@re fomgiesestip gpaje heses g fstiveli sate oppratinaspndiian exigs, thatis theel | bor e
control device 1% of, 12 Fiqure % i‘F t he hrou%hbore open configuration)
bet ween t he upp&F LR CS8US (S HReRR (P Lte E)‘é(?ss@ te 18, and a | ower |eak path
99 between the | ower | L Q\)E [t i xtremely
desirabl e that the \fé?’ﬁ%%sr(g%@%rre\t% 3’5‘%@%8%&%’]’0%8&{?38}%? %Qg%i&ltf‘tr%erg %Ceg(gl ose

a;Jt omatical l'y i thetupBer@dRns, 1AL firdt UPBEIERIERS 50 dntl Blel sBEbnd 0bet Bite B¥MIsBUI1I C
cl osi ng :

will be understood the same mode of operation will exist for the lower gate 20 and the
15 first and second lower gate stems 40, 68.

Referring to Figure 2, when the external pressure is greater than the internal
pressure and the wellbore control device 10 is in the throughbore open position, shown
in Figure 2, the upper gate 18 will not move, as the external pressure is applying an
equal but opposite force Fex to both the first upper gate stem 30 and the second upper

20 gate stem 66 (which have the same cross-sectional area). As the forces Fex are equal
and opposite, the wellbore control device 10 is pressure balanced.

Similarly when the welibore control device 10 is in the throughbore closed
position, shown in Figure 3, and the external pressure is higher than the internal
pressure, the external pressure force Fex applied to the first upper gate stem 30 is

25 cancelled out by the force Fex applied to the second upper gate stem 66. Both of

these situations are desirable as the wellbore control device 10 is not subject to a



systemfails. Such a situation occurs when the pressure within the wellbore
control device internal chanber 16 (the internal pressure) is higher than

t he hydr owpabizoopessur e out si de the wel |l bore control deciraxa200/0001se
external pressure). However it is undesirable for the well bore control
device 10 to change state (fromopen to closed or 10from cl osed to open)
when a relatively safe operating conditiofgexists, that is the external
pressure is higher than the internal pressure. Exanpl es of different
pressur e scenar ichsgein dtateroavalie of @ pessupediffererttibl exietingriewideh theextérealupper gat e
18, the first upper gate stem 30 and the second upper gate stem66. It wll
be under st ood tﬁ@sgﬁwgrﬁ?&étf@ﬂt*@ﬁwa%hp@ﬁsw|| exi st for the |ower gate 20

and the 15first and econd I st ens._ 40, ing to
B qur o2 when t o &RFETTANOR Fe Tt pas gt eise i et THIGHTAI pr ssur e

and the well bor %y?g%ﬁm}él%gﬁ'%\% Rgpé%ﬁm %e&ﬁ?gr&&hé%”ﬂ@?ﬁ’fs%ﬁ%ﬁg fo‘?‘ih%' tion,

shown in Figure e external

pressure i ssapphyigie MRS AbAle daits 10PRAS e $HRLE %eﬁ@&raﬁlfé ct?:@&r@ sjshfn il St

upper gate stem 30 and the second upper 20gate stem 66 (which have the sane
Cross-secti onal trervesidore bsntroltRvit®1 & shepresertiitretipn &l adapted mppl&smteepres‘sbre
wel | bore control device 10 is pressure balanced. Simlarly when the
wel | bor e cont r oldifigrevtiat tp shat thesgates 18h20 and seal Ylellwpwghbdresed position, shown in
Figure 3, and the external Eressure i s higher than the internal

J

pressure, the exter mgferiodsEigyre S¢thp secondippaigste stam B@relepsablyiepgagesiiger gat e
t 30 25 |l ed d th
gate st eImSGG © BpTe ate sfllartty P endirtieus B segond Goérne SRERRHRG”
control Y? ce 13 é§(f 89! p&ybdrahd stB %2]1% GQ@QQ%eﬁn@F@%{%% £6RYS G 0f 2
ferent:a A

pressure di exl st ng 1 n e ext'erna ressure’'rs gr eater
than the internappephfe SHd urface 96 andld@\é@aﬁenppesaaagtemtsbﬁacbI@éewnéﬂ th@r essure

increase to a situation in which it is dangerously high, and higher than
t he external pr édsual erestunein higheritisandiesextetrial pre§sore, dmiatemnal pressure force Fin

acts against the upper gate end surface 96 and the second upper gate stem surface

98, forcing them apart (Figure 7, a perspective section view of the wellbore contro}

15 device 10 of Figure 1 in a throughbore closed position). As the gate 18 closes, the
volume of the internal chamber 16 increases due to the displacement in opposite
directions of the upper gate 18 and the second upper stem 66. This increase in volume
leads to a decrease in pressure within the chamber and the release of energy which
assists in shutting the gate 18.

20 The configuration shown in Figure 7 exists as long as the internal pressure is
higher than the external pressure. However, if the internal pressure drops it may not
be desirable for the gates 18, 20 to re-open. When the internal pressure drops below
the external pressure, the external force Fex acts on the first upper gate stem 30 and
the second upper gate stem 68. The first upper gate stem 30 requires a greater force

25 to move than the second upper gate stem 66 because it is heavier due to the mounting

plate 32, the arm 44 stem guides 46 and the hydraulically powered pistons 48.



5wel | bore control device gates 18, 20 to shut. Should the hydraulic closure
systemfail, the wellbore control device 10 of the present invention is
adapt ed twoubiZdos®st he pressure differential to shut thecyataesi1897620 and
seal the throughbore. Referring to Figure 5, the second upper gate
stem 66 rel easably engages the upper gate solid portion 22b, and
particularly first and second upper gate ? plid portion 10stops 90, 92.

Bet ween the stops 90, 92 is a void 94, defined by the stops 90, 92, an
upper gate end surf ae s8@nanghetgRe stonGe LHoRBVer,3ah mosdxemawéaa@emeandémen t he
internal pressure is higher than the external pressure, an internal
pressure force Mainfiuenee difjeiertetnat feecelfiep erovesditom theposdian staew iBgaed itthe
second upper gate stemsurface 98, forcing themapart (Figure 7, a
perspect i ve sectaNgigereawiththe;urrengatelstrpr &0, %BFR‘F‘WJ%@G@*\‘R"‘@@ figureB. M there 1 in

a t hroughbore clos osition As t he e 18 ¢ es t he vol une of the
i nter nzl;Ig chanberp°i'§°ri Eue'plggalg%ggra@gumer9?{8%15%@6?@@ ﬁlenqeﬁ op\pgos:Jte

di rections gf t he u%ﬁ)u%dﬁ’cg't%ngg% IFT\EFOVG%T?&H?S rxﬁay%% made orve g(;rsgﬂ$er?l ncrease

in volune |leads to a decrease I n pressure t the

rel ease of ener gmbshimeht wARSt aép%nlna fréfwetgcs& drbg trgfaﬁt%nlgor e%%h@ although

configuration shown in Figure 7 eXxists as long as the I nternal pressure is
hi gher than the celytoRé pait of Q&S SHOWR, mENDIENHRE of dateslchfid bebsetNBl otifefF essur e dr ops
it my not be desirable for the gates 18, 20 to re-open. Wen the internal
pressure drops |estbodimente, thexsealseals 2fr28ddayibe adaphes te fvat toreduck eeareonfexseact s on
the first upper gate stem 30 and t he second upper gate stem 66. The first
upper gate st emSSGaqeéa%ﬁhPééte%c‘@ﬁee&“é? thPG?t@%afzﬁttbe WW@QOF%'PSP%EO%@B-ond upper
gate stem 38‘ because jt | ?w er d Q the mounting plate the arm 44
st em gui des’46 £AG°tHkerg ?ﬁ%ﬂ Feei wqy dﬁ@é\?é’?‘%ﬁ”%@ﬁ%"f‘%%"ﬂh@e gatﬂ"‘h S whioh i ®he
second upper gat Qo8 66, however, can nove relatively easily and under
the influence of T1ie €xternal Force Fex rmoves from the position shown in
Figure 7 into engagenent with the upper gate stops 90, 92 to the position
shown in Figure 3. In this position, the pressure on the upper gate 18 is
once agai n bal anced. 5Various nodifications and i nprovenents nay be made to
t he above descri bed enbodi nent without departing fromthe scope of the

i nvention. For exanple, although only one pair of gates shown, nmultiple
pairs of gates could be used. In other enbodinents, the seal seats 26, 28
May be adapted to float to reduce wear on the seal surfaces as the gates

cl ose. Once the gates are in the throughbore cl osed position, 10one or

ot her of the seal seats would float into engagenent with the gate with
which it is



associated. 15 Cains 1. A wellbore control device for use in a
bl ow out preventer conprising: a housing, the housing defining a

t hr oughbow®e;2012/000098 a gate, the gate bei ng novabl ePohetcazen /o768
t hroughbore open position and a 5t hroughbore cl osed position; a first stem
attached to the gate; and a second stemrel easably engageable with the

gate, the first and second stens bei ng ar#Sanged such that a portion of each
stemis exposed to an internal housing pressure and a portion of each stem
is exposed to aflam& ernal housing pressure; 10wherein when the internal
pressure is greater than the external. essur h ressure differential
results in a fo '(féwﬂlg?'ﬁémgrﬁgqeiw&j%f Bset’ﬂggiagtogt %?%’e;r’r%'scé)g‘lp ﬁ%@gate to, or retain
the gate in. the thLQuahbanensl-AsecRasl oo The wellbore control

- o3t :

device of claim1l, wherern e e conprises an apertured 15portion and a

solid portion, the apektHs §de BSHd hmAble bBwbsta thRRbHMGreddpb psdtiomarida t he
t hroughbore in the throughbore open position and the solid portion being

al i gned wi t$ t hewdugrisgidaed positiont he t hr oughbore cl osed position. 3.
The wel | bore control device of claim2, wherein the first stemis attached
to the gate 20aper t afitstisteropttached to the gate; and

a second stem releasably engageable with the gate, the first and second stems
being arranged such that a portion of each stem is exposed to an internal housing
pressure and a portion of each stem is exposed to an external housing pressure;

10 wherein when the internal pressure is greater than the external pressure, the
pressure differential resuits in a force being applied to the gate to move the gate to, or

retain the gate in, the throughbore closed position.

2. The welibore controi device of claim 1, wherein the gate comprises an apertured
15 portion and a solid portion, the apertured portion, in use, being aligned with the
throughbore in the throughbore open position and the solid portion being aligned with

the throughbore in the throughbore closed position.

3. The wellbore control device of claim 2, wherein the first stem is attached to the gate

20 apertured portion.

4. The wellbore control device of either of claims 2 or 3, wherein the wellbore control
device is provided with an activation mechanism adapted to apply a closing force
and/or an opening force.

25
5. The wellbore control device of claim 4, wherein the closing and/or the opening force

is applied hydraulically.



4. The wel | bore control device of either of clains 2 or 3, wherein the
wel | bore control device is provided with an activation nmechani sm adapted to
apply a cwvozpregob@sce and/ or an opening force. 25 5. ThreTwA2btamoerésont r ol
device of claim4, wherein the closing and/or the opening force is applied
hydraulically. 16 6. The well bore control device of claim4, wherein the
closing and/or the opening force is appIL%d electrically, nechanically or
by any suitable neans. 57. The well bore control device of any of clains 4
to 6, wherein the closing and/ or opening force is applied fromsurface. 8.
The wel | bore control device of any of clains 4 to 7, wherein the closing
and/ or openi Ng §0mhe fveiltsoredddRird @ehide)of aaifrenaherkiy thetusay edd/erdls apeeing e 9. The
wel | bore control device of any of clainms 4 to 8, wherein the closing and/or
t he openi ng f or cappled gendcaily, etbchanibelhea dw anyl syitable meadh ot her . 10. The
wel | bore control device of any of clainms 4 to 9, wherein the gate is biased
to 15t he throughbore cl osed position by one or nore biasing devices. 11.
The wel | bore control device of clai.m 1Q,. wherei.n th i asl. ice(s) is a
spring or nttrogemedethaigsontddeye ¢ pay ‘%icﬁgs 42*6?2“.'heﬁ?net%§?%'@garng%gont r ol

devi ce of either [ / erein application of the closin
force, in use, ﬁ%%%@q%ﬁ%E?Fég?9%%%%ﬁ§¥2n1in a direction away fromthe °
wel | bore control device throughbore. 13. The wel | bore control device
of claim 12, wherein the gate is held in the throughbore 250pen position by
a hydraul i ¢ f or geThe wellbore control device of any of claims 4 to 7, wherein the closing and/or

opening force is applied by a remotely operated vehicle.

10
8. The wellbore control device of any of claims 4 to 8, wherein the closing and/or the
opening force is generated independently of each other.
10. The wellbore control device of any of claims 4 to 9, wherein the gate is biased to

15 the throughbore closed position by one or more biasing devices.
11. The wellbore control device of claim 10, wherein the biasing device(s) is a spring or
nitrogen accumulater or the like.

20 12. The welibore control device of either of claims 10 or 11, wherein application of the

closing force, in use, moves the first gate stem in a direction away from the wellbore

control device throughbore.

13. The wellbore control device of claim 12, wherein the gate is held in the throughbore

25 open position by a hydraulic force.



17 14. The wel |l bore control device of either of clains 12 or 13, wherein
application of the closing force to the first stemresults in the first

st em applwongi2zoopsgl force to the gate. 15. The welridaana/oamsr ol
device of any of clainms 2 to 14, wherein the second stemis 5rel easably
engageable wth the solid gate portion. 16. The well bore control device of
claim15, wherein, when engaged with the te, the second stemis adapted
to transnmt a force applied to the second stemto the gate. 1017. The

wel | bore cont roli4dgdineord cdirétRgliceds efeRbitRindd120r 13 vhedlidpBlicdatidr ¥ thol i d
gate portion includes at |east one el enment extending froma solid gate

portion surf ace.clodiBy foldaeo ive Filshs¢re rezolttin ik fideaters @ppfingcd @il Mordeftp thetgateci N t he
second stemis rel easably engageable with the at | east one elenment. 15 19.
The wel | bore control device of claim 18, wherein once engaged with the

gate, the gate and_the second stemdefine a void therebetween, . 20.
The wel | bore corlfrie vwatkererenbe! dgyise ¢ rrecd glims Zp Af mheridbesasord e ifr oughbor e

is at 20l eagt partially define t he housing casing. 21. The well bore
contr ol devf’ce (5?'935%%{3{%qgfie,ab%?gi}gnwpcﬁ%at%%@ng casi ng defines an internal
chanber. 2522. The wel | bore control device of claim2l1l, wherein the
internal chanber is arranged, in use, to be at substantially the sane

pressure as the 1getHe@RIBdA QIRBERBYIE: of cibih BIwhetBif, wieh bRg¥aBd Wil thé gite dRy/i ce of
claim 22, wherein the internal chanber is, in use, at substantrally the

same pressure asetdné stemns adapiel tormaiana Grderapplied td the secghdsiers toopegatposi ti on.

10 17. The wellbore control device of either of claims 15 or 16, wherein the solid gate

portion includes at least one element extending from a solid gate portion surface.

18. The wellbore control device of claim 17, wherein the second stem is releasably
engageable with the at least one element.

15
19. The welibore control device of claim 18, wherein once engaged with the gate, the

gate and the second stem define a void therebetween.

20. The wellbore control device of any preceding claim, wherein the throughbore is at

20 least partially defined by the housing casing.

21. The wellbore control device of claim 21, wherein the housing casing defines an

internal chamber.

25 22. The wellbore control device of claim 21, wherein the internal chamber is arranged,

in use, to be at substantially the same pressure as the device throughbore.



524. The wel | bore control device of claim23, wherein the internal chanber
is sealed fromthe throughbore when the gate is in the throughbore closed
posi ti on.wo 2012/@8098 The wel | bore control device of any ofrctlGom/08d7680 24,
wherein at |east one fluid flow path exists between the well bore control
devi ce throughbore and the housing internal 10chanber. 26. The well bore
control device of any preceding claim wh&ein the well bore control device
conprises at |east one additional gate. 1527. The wel |l bore control deV| ce

of claim 26, whéPeihe waHhsrecontiel daute o sloln Powberein thedrierpal chasehsr is 'Bé‘seata I east
ddi t | b t
Sddi 1 onal f ?rs?%a?aé‘m"aﬁ*& Gie aiares o ar SerEhiSeaki AEh AR AgT B

stem and an addlpgé second stem bei ng associ at ed with each additional
gate. 2028. The"we bore control device of either of clains 26 or 27,
wherein there is one additional gate, the well bore control device
conprising an upper gate and a |ower gate. 29. The wel |l bore control device
of claim 285 wheneriha vichisreqpesi dgatecof alath 2 ehérentire igerna chansbeadapsled] t o nove
in opposite directions. 25 19 30. The wellbore control device of claim 29,
wherein in novi figmitheihfoughbotetvhen diemsteds ippeihediibeieslesedPostien- t hr oughbor e

cl osed position the upper gate and the |lower gate are adapted to forma
sliding contact. 531. The wel |l bore control device of any of clains 2 to 30

when dependant og gl s, ST 2T, KB SAGHAASE bALAeHA RaAHS hiflud! U

a cutting surfa eV| ce

the/each cutti n%awxa‘sé%sweén b WRRIRAohfPol dlicedfibighBEFe B the hadigdf&nalel | ni ng

the gate portion apert
10 chamber.

26. The wellbore control device of any preceding claim, wherein the wellbore control

device comprises at least one additional gate.

15 27. The wellbore control device of claim 26, wherein where the wellbore control device
comprises at least one additional gate, the wellbore contro! device further comprises an
additional first stem and an additional second stem, an additional first stem and an

additional second stem being associated with each additional gate.

20 28. The wellbore control device of either of claims 26 or 27, wherein there is one

additional gate, the wellbore control device comprising an upper gate and a lower gate.

28. The wellbore control device of claim 28, wherein the upper gate and the lower gate
are adapted to move in opposite directions.

25



10 33. The welrbore control device of claim32, wherein where there is an
upper gate and a |lower gate, the cutting surfaces cooperate, in use, to
shear thrwoghizzmgossbstructi on which is in the well bore ®omaAahiidevicse

t hroughbore as the gates nove fromthe throughbore open position to the

t hr oughbore cl osed position. 15 34. A nethod of sealing throughbore, the
nmet hod conprising the steps of: providin wel | bore control device having
a housing defining a throughbore, the wellbore control device having a gate
in a throughbor go.0meweRBA dohtdl deviveRPahIMRPS! Witerddinendviag forp thesigoughbore
differential created by an internal housing 20pressure being greater than
an external houspengpogiti@sts theghrogghbbre theed rasifiaytbeupperaateaanddheigvarigate gfeessur e
differential separates the gate and a first stemattached to the gate from
a second stem r éfiapiesdofopm aslingeantdftt h t he gate, the force noving the gate
to the throughbore closed position. 2535. A blow out preventer (BOP) for
use with a subsea well bore, the BOP conpri sing: a housing, the

o ot L%y b AR e b FHPAE AN e 07 Bl A i

a subsea well bo east one ore con Vi ce eac ‘wel | bore

control device GRORKIHSAMIH apertured gite $Bki6h inbiltRs G@LiEn Bg. novabl e between a
t hr oughbore open position and a throughbore closed position; a first stem

attached to the gate; and 5a second stemrel easably engageable with the
gate, the first and second stens being arranged such that a portion of each
stemis exposed 320Tharwellboraa¢mm¢l dBﬁP qﬁpletmsiﬁr wheiﬂdtm/ep@rqums%fﬁcq Be stemis
exposed to an external rein when the internal

pressure is gre&f‘%qhe‘!Wa?fdleW@d@Xtaeﬁuﬁé‘fe defirdaadiye %ate P‘H@’“ﬂﬁﬁ?"é"ssure di fferential

results |n18 force being applied to the gate to nove the gate to, or

33. The wellbore control device of claim 32, wherein where there is an upper gate and
a lower gate, the cutting surfaces cooperate, in use, to shear through any obstruction
which is in the wellbore control device throughbore as the gates move from the

throughbore open position to the throughbore closed position.

15
34. A method of sealing throughbore, the method comprising the steps of:
providing a wellbore control device having a housing defining a throughbore, the
wellbore control device having a gate in a throughbore open position,
exposing the gate to a pressure differential created by an internal housing
20 pressure being greater than an external housing pressure, such that a force generated

by the pressure differential separates the gate and a first stem attached to the gate
from a second stem releasably engaged with the gate, the force moving the gate to the

throughbore closed position.

25 35. A blow out preventer (BOP) for use with a subsea wellbore, the BOP comprising:
a housing, the housing defining a throughbore, the throughbore adapted to be

aligned with a subsea wellbore;



retain the gate in, the throughbore closed position. 36. A blow out
preventer (BOP) for use with a subsea wel | bore, the BOP conprising: a
housi ng, wbeotrwsiosng defi ning a throughbore, the througlrbor@2adapome t o be
15aligned with a subsea wel | bore; at |east one well bore control device,
each wel | bore control device conprising: an upper gate; a |l ower gate,
each gate bei ng novabl e between a throughjpore open position and a

t hroughbore cl osed position; 20a first stemattached to the upper gate; a
second stem rel easabllyasesrgagtiadié eontbitdevitd) @adhpyeiiioreg@hizgl devidelvomgrisrigem
attached to the lower gate; and a fourth stemrel easably engageable wth
the | ower gate, the fir 9gtatestbe oatel beingdinevablahetweena thipughbererppebrgsiign atd anged
such that a portion of each stem 25is exposed to an internal BOP pressure
and a portion of th8YERUShPqreclesedse¥Pni o an external BOP pressure; 21
wherein when the internal. pressure | reat than the external pressure,
the pressure di fferentiglﬂrs?%tgrﬁla %C%F%%é %a?ecg'qdbei ng applied to the gates to

mve each gate to, or rataljiaSRfeNakEy bRyagtddR Wil HRUSRDAE BrstdriasachnROSI ti On.

stems being arranged such that a portion of each stem is exposed to an internal
BOP pressure and a portion of the stem is exposed to an extemnal BOP
pressure;
wherein when the internal pressure is greater than the external pressure, the

10 pressure differential results in a force being applied to the gate to move the gate o, or

retain the gate in, the throughbore closed position.

36. A blow out preventer (BOP) for use with a subsea wellbore, the BOP comprising:
a housing, the housing defining a throughbore, the throughbore adapted to be
16 aligned with a subsea wellbore;
at least one wellbore control device, each wellbore control device comprising:
an upper gate;
a lower gate, each gate being movable between a throughbore open
position and a throughbore closed position;
20 a first stem attached to the upper gate;
a second stem releasably engageable with the upper gate;
a third stem attached to the jower gate; and
a fourth stem releasably engageable with the lower gate, the first,
second, third and fourth stems being arranged such that a portion of each stem
25 is exposed to an internal BOP pressure and a portion of the stem is exposed to

an external BOP pressure;
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21
wherein when the internal pressure is greater than the external pressure, the
pressure differential results in a force being applied to the gates to move each gate to,

or retain each gate in, the throughbore closed position.



