SEABED WELL INFLUX CONTROL SYSTEM CROSS-REFERENCE TO RELATED APPLICATIONS
[0001]This application is a non-provisional application that claims priority to provisional U.S. Patent
application Serial No. 61/566,091 filed on December 2,2011; the disclosure of which is hereby
incorporated by reference. BACKGROUND [0002]Embodiments disclosed herein relate generally to
methods and apparatus for controlling well influx within a wellbore. In particular, embodiments
disclosed herein relate to methods to design and assemble well influx control systems. [0003]During
the past years, with the increase in ch of fossil fueléFt?he interest in developing new production fields
€er,

has dramatically increased=Ae ﬁq'eLaU}JEéM& %E%Qée@%r%g@\ﬂon fields is limited. Thus,

the industry has now extended drilling to offshore locations, which appear to hold a vast amount of

fossil fueC RS R BRERBENG BIXDRE IO EPD gRPINSATRGNSLO, as illustrated in FIG. 1, includes a
platform 20 (of any other type of vessel at the water surface) connected via a riser 30 to a wellhead 40
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U.S. Patent application Serial No. 61/566,091 fi@dDecember 2, 2011, the disclosure of

which is hereby incorporated by reference.
BACKGROUND

[0002] Embodiments disclosed herein relate generally tthoas and apparatus for
controlling well influx within a wellbore. In padular, embodiments disclosed herein relate to

methods to design and assemble well influx corstyetems.

[0003] During the past years, with the increase in pricssil fuels, the interest in
developing new production fields has dramaticailyréased. However, the availability of land-
based production fields is limited. Thus, the stdyhas now extended drilling to offshore

locations, which appear to hold a vast amount séifduel.

[0004] A traditional offshore oil and gas installation B3, illustrated in FIG. 1, includes a
platform 20 (of any other type of vessel at theawaturface) connected via a riser 30 to a
wellhead 40 on the seabed 50. It is noted thatldrments shown in FIG. 1 are not drawn to
scale and no dimensions should be inferred froative sizes and distances illustrated in FIG.
1.

[0005] Inside the riser 30, as shown in the cross-sesiion, there is a drill string 32 at the
end of which a drill bit (not shown) is rotatedeixtend the subsea well through layers below the
seabed 50. Mud is circulated from a mud tank ¢éhotvn) on the drilling platform 20 through
the drill string 32 to the drill bit, and returnseathe drilling platform 20 through an annular
space 34 between the drill string 32 and a castngf 3he riser 30. The mud maintains a
hydrostatic pressure to counter-balancing the pressf fluids coming out of the well and cools
the drill bit while also carrying crushed or cutkdo the surface. At the surface, the mud

returning from the well is filtered to remove tleek, and re-circulated.



[0005]Inside the riser 30, as shown in the cross-section view, there is a drill string 32 at the end of
which a drill bit (not shown) is rotated to extend the subsea well through layers below the seabed 50.
Mud is circulated from a mud tank (not shown) on the drilling platform 20 through the drill string 32 to
the drill bit, and returned to the drilling platform 20 through an annular space 34 between the drill string
32 and a casing 36 of the riser 30. The mud maintains a hydrostatic pressure to counter-balancing the
pressure of fluids coming out of the well and cools the drill bit while also carrying crushed or cut rock to
the surface. At the surface, the mud returning from the well is filtered to remqve the rock, and _ .
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by monitoring the changes in level of drilling mud which returns from the annulus on the drilling ship as
well as wtlfarssaliiae Wl burst is not promptly controlled, the well and the equipment of the
installation may be damaged. Blowout preventers (BOPs) are one type of well control device that is
often us¢doErtlospusntptee ahidingalra ckelborectiusiiegy ar higdbnamesuieacire e Kk uBaraidlly
preventers are typically ipstalled at the surface or pn the sea floor in deep water drilling arrangements
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are typically located at the top of a blowout preventer stack, with one or two annular preventers
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riser 30 and may occur at unpredictable moments. In order to protect the well and/or the equipment
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In addition, choke and kill lines are used to cohtine kick by adding denser mud. Although

there are many types of blowout preventers, the cmwamon are annular blowout preventers

and ram-type blowout preventers. In a preferredngrement, annular blowout preventers are

typically located at the top of a blowout preverstack, with one or two annular preventers

positioned above a series of several ram-type pteve

[0008] Referring again to FIG. 1, during drilling, gad, @i other well fluids at a high

pressure may burst from the drilled formations i@ riser 30 and may occur at unpredictable
moments. In order to protect the well and/or theigment that may be damaged, a blowout
preventer (BOP) stack 60 is located close to thee# 50. The BOP stack may include a lower
BOP stack 62 attached to the wellhead 40, and setL&arine Riser Package ("LMRP") 64,



which is attached to a distal end of the riser 30. During drilling, the lower BOP stack 62 and the LMRP
64 are connected. [0009]A plurality of blowout preventers (BOPs) 66 located in the lower BOP stack 62
or in the LMRP 64 are in an open state during normal operation, but may be closed (i.e., switched to a
close state) to interrupt a fluid flow through the riser 30 when a "kick" occurs. Electrical cables and/or
hydraulic lines 70 transport control signals from the drilling platform 20 to a controller 80, which is
located on the BOP stack 60. The controller 80 controls the BOPs 66 to be in the open state or in the
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the currelrMGIHtGZ((merwmmdmedi) of the BOPs. The term "controller” used here covers the well-known
configuration with two redundant pods. [0010]Traditionally, as described, for example, in U.S. Patents
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herein), a mud flow outputfrom the well is measured at the surface of the water by sensing device
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for kicks and fluid losses. [0011]In one particular scenario, when a kick is detected based on feedback
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drill pipeperevhienad @e@ltbeamahdrsm stalskisUTREBHRN\B0 tinikel Bseatbraygs ilbinesihwhile a
choke line is used to conﬁge i‘]r) w. When the k|cI%q§|s been CFE; trollﬁge heavier é”m mud replaces
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opened afettitiihgalslessaumisst. A&l siatiedinebeiv a kﬁmll@e@@@dothaﬂnﬂhsgn@&rﬂ%&tmmd, in part
due to the lack of a rotating wellhe atlve deyices have b ropgse ta w
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separate dmwurcdlagsmadlbdras:paetsnthbe/\@imkswvg beidiatithre wiitil Shipredianpldot twotise
commencement of drilling. The rotating wellheads are not configured as an integral part of the BOP
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In addition, h& rostatic bearings and external lubrication s%stems are needed to allow for rotation of
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devices igdhethel aivMeisome 608 - trt@@ﬁéﬁ@wt@@wg@ﬂ@mgmeanm@@%mw@e of the
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controlleb&@ofrals:beltha vedditivieHong timye passasybatwadamibsinetvialpe! orud tompeobateded iokswhen
this chanaq1 l}fisda] counter-balancing impact at the bottom of the well. [0013]Accordingly, there exists a
need foran mHux 23ROl system that allows for the

[0011] In one particular scenario, when a kick is deteti@sked on feedback from the sensing
device, drilling is stopped, the blowout preventalives (internal and external to the drill pipe)
are closed and heavier drilling mud is pumped ddvenwell bore through kill lines, while a
choke line is used to control the flow. When tieklhas been controlled, heavier drilling mud
replaces the earlier lighter mud in the drill pighes choke and kill lines are closed, the blowout
preventers are opened and drilling is resumedsté&ted, when a kick is detected, the drilling
must be stopped, in part due to the lack of airgjavellhead. Alternative devices have been
proposed that allow for continuation of drillingdugh the use of a rotating wellhead that must
be configured as an additional, separate deviendsded as part of the drill string below the

drill ship and prior to the commencement of drglinThe rotating wellheads are not configured

as an integral part of the BOP stack and requipstantial amounts of additional seals to stop



continuation of drilling activities during the presence of a substantially higher pressure than that of the
wellbore. More particularly, there exists a need for an influx control system that eliminates the need to
stop drilling during the presence of a potential blowout condition and during regulation of the mud flow
to prevent a blowout from occurring. In addition, there exists a need for an influx control system that
allows for sensing of the presence of a substantially higher pressure in a manner that allows for a
reduction in response time than current technologies. BRIEF DESCRIPTION [0014]In accordance with
an embodiment, ap apparatus useable in an offshore drilling installation close to the seaped for
controli B PN A A ot SRR AR EXI AL T
constrictoystesesrarly necdes oo, dlluthva@orntratilen. af hirkogpt alitkinahd flatatiognstritteadssembly is
configured to centralize a drill string within a drill riser and regulate a return mud flow. The sensor is

located Gigsp{ thﬁn%?ﬁ‘érﬂgﬁ%lé‘fﬁ%ﬂ%fl’fé’%%gﬁ@ ARHEIRN AP SR RY R AGBHG MRl ESOf at

least one parameter related to the return mud flow. The controller is coupled to the centralizer and flow
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constrictg{eagearaRly WhashiermAgebiar mGansa RARERBIRTIOSE AR Predsiarmifpryalie, based
on the values acquired by the sensor. [OOlSéIn accordance with another embodiment, an apparatus
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wellboreigi@ioyired tihe papasatbetinekitingen drlliniseiauar érrlirgsRaddlanaonal ictengsseably,
a sensor and a controller, The drill riser includin afclgg]i)%lfxtending from an annular space through
which a %ﬁ%“ﬁﬁﬁ‘&’ﬂ%\%%%&@?@?hatéhﬂ QUL nding a drill string through which mud flows
towards a top of the well. The centralizer and flow constrictor assembly comprising a centralizer
componéB@Binfighesondingmtrdiere trastsin seied fnitamitikidadhrystemdizeat elovsnisiitier component
configured iRdEGHA S RITLMNINTBa-epsReSdPaAatElnTal) Hiae pheckand faped

to acquire values of at least one parameter related to the return mud flow. ler is coupled to

the centr@fitha WRHORSR: dYRserivesti adadnBhieme i serder. amdtongeneplsysisiattal to control the
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predetermined value, based on the values acquired by the sensor. [0016]In accordance with another
@I
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well influx naddrier wellmis toRtidgste M ehaparsalssansitigibirfedsitb sisecedEQIREESH RO flow
constrictor assembly, a sensor and a contr?ller. The dril] riser includinﬂsﬁgc vity extending from an

annular SPAE AISRRINSIRI B AREFANALARYE R LORE SRRNSE JPasd aiHAHIRMg a drill string
through vetiechotogib#ows towards a top of the well. The centralizer and flow constrictor assembly
including a first centralizer component, a spaced apart second centralizer component and a flow
constrictgiGem @h[ﬁfﬁéﬁnsor being disposed between the first and second centralizer
components. The flow constrictor component including a throttle plate disposed on an uppermost
surface of the second centralizer component and including an opening therein for the return mud flow.
The throtf@hte SpBFSBIERIFEUIREMRMBRSIMARId I AP AHAHENEIRAL AiRPAGH B rictor
assemblinfuatingrondludiv goa e xisid &e ssinghand|inglmrdnlxtevithiredl@xdite feeigringviidddmgaa bearing
surface configured to seal about the drill string while allowing rotation of the drill string., The r late
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configures ntralcoprisnudloascohatrietst asse pbignsstondiglate ddaot thikzee tudnilvaidritpwitAiheaabiitroller is
coupled 0.t %ﬁ&?&'@'ﬁa‘?& %]”r%tf&?ﬂ’ rﬁ%sﬁgﬁ}.or‘r%sésg%%gﬁ%hﬁo%%nt?)o{hg BED .‘é%l’%rn'& ﬁ&{r&f'g“md to
control the centralizér and flow constrictor assembly to achieve a value of a control parameter close to
a predetennitedvahssebadgdion toafiglres lacgtidtcbmtfat@astione parameter related to the

return mud flow. The controller is coupled to ttentralizer and flow constrictor assembly and
the sensor. The controller is configured to cdrttre centralizer and flow constrictor assembly
to achieve a value of a control parameter closegredetermined value, based on the values

acquired by the sensor.



[0017]Other aspects and advantages of the invention will be apparent upon reading the following
detailed description and the appended claims with reference to the accompanying drawings. BRIEF
DESCRIPTION OF THE FIGURES [0018]The above and other features, aspects, and advantages of
the present disclosure will become better understood when the following detailed description is read
with reference to the accompanying drawings in which like characters represent like parts throughout
the drawings, wherein [0019]FIG. 1 is a schematic diagram of a conventional offshore drilling rig;
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controller. The drill riser including a cavity extding from an annular space through which a
return mud flow passes. The annular space surnegraddrill string through which mud flows
towards a top of the well. The centralizer anavflmnstrictor assembly comprising a centralizer
component configured to centralize the drill strwighin the drill riser and a flow constrictor
component configured to regulate the return mud.fldhe sensor is located close to the seabed
and configured to acquire values of at least omampater related to the return mud flow. The
controller is coupled to the centralizer and floanstrictor assembly and the sensor. The
controller is configured to control the centralized flow constrictor assembly to achieve a
value of a control parameter close to a predetexdhralue, based on the values acquired by the

Sensor.

[0016] In accordance with another embodiment, an appausesble in an offshore drilling
installation close to the seabed for controllindluwelux within a wellbore is provided. The
apparatus including a drill riser, a centralized #ow constrictor assembly, a sensor and a
controller. The drill riser including a cavity extding from an annular space through which a
return mud flow passes. The annular space surnegraddrill string through which mud flows
towards a top of the well. The centralizer anavflmnstrictor assembly including a first
centralizer component, a spaced apart second teatreomponent and a flow constrictor
component. The sensor being disposed betweeirsharid second centralizer components.
The flow constrictor component including a throfilate disposed on an uppermost surface of
the second centralizer component and includingpemiog therein for the return mud flow. The
throttle plate operable to regulate the return fitmd. The centralizer and flow constrictor
assembly further including a flexible bearing andm plate. The flexible bearing including a
bearing surface configured to seal about the strithg while allowing rotation of the drill string.
The ram plate having an opening therein for therretnud flow. The sensor is located close to
the seabed and configured to acquire values efaat bne parameter related to the return mud
flow. The controller is coupled to the centraliaed flow constrictor assembly and the sensor.

The controller is configured to control the cenai and flow constrictor assembly to achieve a



flexible element bearing of FIG. 2, according to an exemplary embodiment; [0023]FIG. 5 is a
schematic diagram illustrating a portion of a flexible element bearing of FIG. 2, according to an
exemplary embodiment; and [0024]FIG. 6 is a schematic diagram of an apparatus for controlling well
influx within a wellbore, according to another exemplary embodiment; and [0025]FIG. 7 is a schematic
diagram of an apparatus for controlling well influx within a wellbore, according to another exemplary
embodiment. DETAILED DESCRIPTION [0026]Preferred embodiments of the present disclosure are

craming YAV 146 I RALE VR IR SR PG Qe b NG BECLHBHY I8 are

words ofggmpeenience and are not to be construed as limiting terms. It is to be noted that the terms
"first,” "second,"” and the like, as used herein do not denote any order, quantity, or importance, but
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limitation of quantity, but rather denote the presence of at least one of the referenced |tem The
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meaning} by the context (e.g., includes the degree of error associated with measurement of
the particular quantity).

BRIEF DESCRIPTION OF THE FIGURES

[0018] The above and other features, aspects, and adearéthe present disclosure will
become better understood when the following detaikescription is read with reference to the
accompanying drawings in which like charactersesent like parts throughout the drawings,

wherein
[0019] FIG. 1is a schematic diagram of a conventionatadfe drilling rig;

[0020] FIG. 2 is a schematic diagram of an apparatusdntrolling well influx within a

wellbore, according to an exemplary embodiment;

[0021] FIG. 3 is a schematic diagram of a portion of aredizer and flow constrictor

assembly installed about a drill string of FIGa2¢cording to an exemplary embodiment;

[0022] FIG. 4 is a schematic diagram illustrating the icdion feeds in a ram plate and a
flexible element bearing of FIG. 2, according toexemplary embodiment;

[0023] FIG. 5is a schematic diagram illustrating a poritid a flexible element bearing of
FIG. 2, according to an exemplary embodiment; and

[0024] FIG. 6 is a schematic diagram of an apparatusdntrolling well influx within a
wellbore, according to another exemplary embodiremd

[0025] FIG. 7 is a schematic diagram of an apparatusdntrolling well influx within a

wellbore, according to another exemplary embodiment



[0027]In one aspect, embodiments disclosed herein relate to subsea stack assemblies. FIGs. 2-5
illustrate schematic diagrams of an exemplary embodiment of an apparatus 100 useable in an offshore
drilling installation and more particularly a seabed well influx control system 102 for controlling well
influx within a wellbore. FIG. 3 is a partial cut-away view of a centralizer and flow constrictor assembly
of the apparatus 100. FIG. 4 is a schematic diagram illustrating a plurality of lubrication feeds in the
apparatus 100 and FIG. 5 is a schematic diagram illustrating a portion of a flexible element bearing of
the apparatus 100, all according to an exemplary embodiment. [0028]The apparatus 100 includes a
centralierE#dor‘i‘llp%RéRFa%gﬁé\%E?QWow constrictor component 103 and is configured to automatically
sense and regulate a returning mud flow in a mud loop as a means for detecting an increase in

pressurel @ibpreRigtaged ginaahnsiotesitbemt aﬁﬂnw@mlague&wamer@nzmﬁmppaﬂms includes
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to a wellhead 108 on the seabed 110. It is noted that the elements shown in the Figlures are not drawn

to scale HAHaisteRAdRBICAETh UKD 156 inedre PRIERRT\ENE. siruEthd stahe dke et raidsthe
Figures. {8Acal1Rsiee tha HeenbPh e isHIRRPastRitYSting thlFeatdhal ens thaviipha-¢rdt bit 114

is rotated to extend the subsea well through layers 116 below the seabed 110. Mud, indicated b
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the drill siringsktPtéodiBeridilidhitohHelantbretuione dto e eetiitng aladiemairaugibenenvielar space 120
between the drill string 112 and a casing 122 of the riser 106, In order to protect the well and/or the
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positioned proximais el siting 142 and lacated dsg 18 te.seabed 140 He plualty oo
centralizer ahd fow congmé/tor 2588mblics 128'61¢ cg]rc?%ureg ina ver%lsca?'spac% aparf”‘r&aeﬂonsﬁip
about thefdhik starnigula? guahtityg. manner to center and hold the drill string 112 within the casing 122
and provide for constriction of the mud flow therethrough, as desired. [0030]Each of the centralizer and
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flexible element bearlngelso integrally formed therewith a blowout preventer (BOP) 140. As best
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plurality gffbiaiiedtrBmersilisgbarnfeeambrersificapdlSdalssmed thenathtomeidl kysie@mbedispent,
each of the plurality of flexible element bearings 130 is forme@of aé)lurality o‘fﬁsiegments 131, egch of

which m&§HAUGE WELMHEX YR, We RS- shIfAgE AR CHIF AV KRN hoerraz8nafspring
133. Eadivof thepliowlitysydietiplef efensppibamrinpsiardificr smecheihaatiexizgranatiiiat sl as

clastomely ARbel PRGNS 1SRRI DS AU BB 955 105 Lenbintmeprealtig dngs

portion of a flexible element bearing of the appasa 00, all according to an exemplary
embodiment.

[0028] The apparatus 100 includes a centralizer compdi@nand a flow constrictor
component 103 and is configured to automaticalhseeand regulate a returning mud flow in a
mud loop as a means for detecting an increaseegspre and preventing a potential blowout
condition. As illustrated in FIG. 2, the apparatududes a platform (not shown) or any other
type of vessel at the water surface 104 connedted siser 106 to a wellhead 108 on the seabed
110. Itis noted that the elements shown in tlgaiféis are not drawn to scale and no dimensions

should be inferred from relative sizes and distanibestrated in the Figures.

[0029] Inside the riser 106, there is disposed a drilhgti12 at the end of which a drill bit
114 is rotated to extend the subsea well througgr$al16 below the seabed 110. Mud,

indicated by arrows 118, is circulated in a mugplofrom a mud tank (not shown) on the

7



provide for insertion therethrough of a drill string tool joint 124. The flexible face 132 of each flexible
bearing 130 is configured to provide sealing between the drill string 112 and the flexible face 134
during drilling operations. The plurality of high pressure lubrication feeds 134 are configured in fluidic
communication with a plurality of high pressure fluid feeds 136 formed in each of the blow out
preventers 140, and more particularly ram plates (described presently). Lubrication may be provided
by pumping drilling mud or an external fluid at pressures above that of the wellbore to ensure bias
leakage qf mud/fjuid into the well, thys sealing any mud 118 to travel in an upward direction and
avoune (G R T D RS ORGP Sorhe i FLEE 154, 136
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the drill String tool joint 2 d%rmg dnl‘ﬁng operations: ﬁn%ey ISclosed’eém odlrﬁen?, each of the
plurality pféksubdecoletitamsh daeingadI0Dvieintgyralbpfeyatech iR oratudethe plurality off spaveit

preventess (RQRHr ﬂgg ffH\m?oRE{fgc'BF gLk %ﬁ&g@ﬁgéﬁﬁtﬁ%ﬁa@@@%ﬂ&ﬁ #&?m blow

out preventers, suc those common nown in t y serves to centralize and

hold the @fifl Ingiaigd tipseheciieel seabiedid isef nOel Elteelifbiaamaentflavieenamoitassemplies
positionehpraxdrpaff; f&}“u‘?e%eiﬁb‘?%%@a@@ﬂﬁéﬁ%&hré%mB@oéﬂf‘tﬁeﬁﬂﬁit'ﬁﬂﬁe N 3 §RGRG apart

relationship from the first ram plate 142, and above the first ram plate 142, relative to the seabed 110.
Each of fRETNSE khaesiepraddialgiie sl string i mihe ¢ a3a8ihd2 asderaddarerspnatEchthner

providing,for e di@wonl tRErbiButiitiakydadiraed in a downward direction through the drill string 112,
to flow in an opposed, upward direction and back toward the water surface 104 through the riser 106

via the opepjngs 1 % 033]In addition, in_th 'IIustrate?.e bodiment, at least an upper. centralizer and
flow rest@gﬁasseﬁ% y fi ,%ﬁ rﬁrﬁ%ﬁﬁééﬂaar |§J'8Wyct?1r(‘as (')c\"/{\jgtr:onsﬁgtérz %Or%np%rqqeoﬁfs 1@,{'%@5@% a
throttle pla¢ecen8alizancempodeneidthearttitattde plBexdbé é ot 30 antegpdyniastedrface 150 of

th late, 14 ' ' ' in. {l t '
operabled 5 amita i PBrCUBNP ALPRADD ASPRIGIEH MBS 8 RN BERGEE, e
riser 106eleWw&t ravizgerlsiitack des aflthouigHansdyi8Ranp) 14 atiny efchighteressutsilivigticatdnn FIG. 2,

1 Is anicfpaiRd dParifles a4 Rt SIABHRRTLGHo R BRHENA REIH O BB AN ShAwmigiay be

positioned on an uppermost surface of the first ram plate 142 and operable in case of failure of the
primary HIRIRRNpRABTES. T3 imieiepiata Phy ditysHmRHsIl3d LashOhbnhieh Ry veguRlg the

retumingﬁéﬂi‘%\ﬁlc}\l@s Qté@]%@ﬂ_ﬁ@g, Wé‘d@éﬂr& Qﬁﬁfﬁﬁ‘?ﬁ?#r@) 3 wgapgwf@@w@mm 152
formed therein and in Qgerable alignment/misalignment with the opening 146 formed in the second

ram plat®'47its @l dipdble Slemepifeaiings are e migidie i materialh surb S8 PaaeMAFlh openings

152 in aligpm@nbwile orenings 146, during normal operation, but may be closed (i.e., switched to a
closed state) with openings 152 in misalignment, or at least partial misalignment, with openings 146, to

i”te”“pt@é%ijf] floy, lng{tﬂ% H%ﬁ\;\ilﬁg;eérég s‘é’hﬁl% ‘ﬂ@Qﬁaﬁé‘&@ﬂe‘H&?ﬁ rfs%"%”éaﬁ%ﬁviv?gagtﬂ@ﬁﬂ okick”

occurs. 4]Throttling t sing throttle plate Is just one way to contro er valve types
may be desigaedincegidrndaaretbringrRalg gletiesgitoallinint dadol Digldexifdo 3ata $3AsHrensh is

located qp.fhsdisehHI6 138045 BariGHIR Yo ARSI RERES: drill string 112 and the flexible

face 134 during drilling operations. The pluralityhigh pressure lubrication feeds 134 are
configured in fluidic communication with a plurgliof high pressure fluid feeds 136 formed in
each of the blow out preventers 140, and morequéatily ram plates (described presently).
Lubrication may be provided by pumping drilling modan external fluid at pressures above
that of the wellbore to ensure bias leakage of fluid/into the well, thus sealing any mud 118
to travel in an upward direction and around thé diing 112 due to kick. In an embodiment,
the high pressure lubrication feeds 134, 136 anéigared to supply a drilling fluid which acts

as a lubricant between the drill string 112 andfiéable face 132 during the drilling operation,



156 of the casing 122, disposed between the first ram plate 122 and the second ram plate 124. The
sensor 154 is configured to acquire information related to a mud flow returning from the bottom of the
well. A distance from a source of the mud (i.e., a mud tank of a platform at the water surface) to the
seabed may be thousands of feet. Therefore it may take a significant time interval (minutes or even
tens of minutes) until a change of a parameter (e.g., pressure or flow rate) related to the mud flow
becomes measurable at the surface. Placement of the sensor between the first ram plate 122 and the
second ram plate 124 minimjzes errars in reading flow ra hich arise due to the arbiting of the drill
Sting 113 B ARSI L e BnE DB T CRIE B 28 R ARG DL rs 149
(hydraulidrifiirejexpscatipagier receiving commands from a controller 157 that has received a signal from
the sensor 154. Sensor 154 primarily measures flow velocity as a means of detecting kick. Change in

velocity g8 2 CEAI AEERSUALS AINANERAL EIRr Y e ISIMRIRAII oG stafin daa sanuol

process. In an embodiment, the controller 156 is configured to automatically control thethrottle plate

148 basdifeeaHy fpimed vateae o iieePieinibr abal aptgrrete ey (BRE hd 48w krcg AidBgIow
towards geRiginer d AU hReGaRIERS F@!@'i@%@ﬁﬁé@%@pﬂt%ﬁﬁ%ﬁmm%‘@éﬁte‘ﬁé{tgmﬁiﬁé‘{ﬁose

controlling means that no signal from the surface is expected or required. However, this mode of

operatinGYBERHbE BN e AR AYitRBaViRENGRERITAIGS 2hd BRldts S oEr&dithat may
Fnab|§9 owa@mgwiﬁﬁmaquamoe.ow @ﬁ%ﬂﬂﬁ)ﬂiﬁ‘iﬁﬂ@!@ﬂﬂﬁi@l&téqm @pt{j@tﬂ?f%&tﬁﬁfﬁ%@@bvame-
0037]In one embodiment, the sensor 154 may include a pressure sensor an e control parameter
oo be (18 SR o B i SO0t AR A SOHBEILS BEACRA AYh ELAT SRR g
pressurefirheano plaod 425 Grod pisolzttiesthirstiiamplatd 48 kaiskdeahly seiiedig 1 10e Gaehing the2
relative tp the opening 146 thereb reasjng the flow.and, thus, the dynamic pressure if the pressure
R & i e R e B N S A R RN i b
controls fhewidiogléoplate fiodd ob wlidkebbdy it Ithepuopesdy dd2etativeirect e openigl thecditilereby

increasi m ﬂgﬁv ﬁl \W"ﬁs H} P?g@@i r‘ﬁﬁ%ﬁﬁﬁ if '§ l\lﬁét 1 t 4’;1Iue. The
controlle rpr§ssur(’—:'?rar_:ag)/ be tﬁe_ § ssure (t_i)lglowt e t%ﬁott e%%ﬁétq\&é gf{ﬁgar a otto%rhecoéfetlhdé well.
[0038]In tanetigbr tbmbselirhehty itEhserrRNingadldfay also include a flow meter measuring the mud flow
therethrough, and the control parameter may be the mud flow itself. The controller 156 then controls

the throtfieosBite Iiktaimutioneinfiibaiopeaieg dbddinecmydiliansispesescinaaiaseiniusy or to
maintain the ggenln% 152 in an Oé) Eosmon if the Enﬁd flow is smaller than the set value. Yet in

en
another EBUARhaRTRIPO6HGD18P] SRR ALY NS ARs GLARANAR FuREBAR] Fning
mud flowtHroteaphavsl THBY nneser anbqeliessulr ehtsahqtire 318 ¢sstinposel 08 Mugdition sasu tiasated
in FIG. 2, included are choke and Kill (C/K) feed-thrus (or i 158, 160, respectively, rupnin
mlonge it B A S e A Ml 5 L BT S A PR R AT o e LR TS s,
160 are dgéristiopaiabl@tovideviteingjitsdieasvied/oritimgsmud thewtowthefwelicobt e dLighehariet

feed Nriyrh Bl e HisCIos tRERTTHY wattl SRR LRSI Y SHERAAIRIRRE 28 s

pressure eve
illustrated in FIG. 2, it is anticipated that in alternate embodiment a second redundant throttle

plate (not shown) may be positioned on an uppersw$ace of the first ram plate 142 and
operable in case of failure of the primary throflate 148. The throttle plate 148 is configured
as a valve and capable of regulating the returming flow 118, by modifying (increasing or
decreasing) a surface of an annular opening 1%2dditherein and in operable
alignment/misalignment with the opening 146 fornmethe second ram plate 144 to increase or
decrease in size. The throttle plate 148 is in@en state, with openings 152 in alignment with
openings 146, during normal operation, but maylbsed (i.e., switched to a closed state) with
openings 152 in misalignment, or at least partigatignment, with openings 146, to interrupt a

fluid flow through the riser 106 when under a hpgyessure event, such as when a “kick” occurs.



[0040]Referring now to FIG. 6, illustrated is a schematic diagram of an exemplary embodiment of an
apparatus 200 useable in an offshore drilling installation and more patrticularly, a seabed well influx
control system 202. As previously indicated, it should be understood that like numerals are used to
refer to like and corresponding parts of the various drawings. [0041]In contrast to the previously
disclosed embodiment, the apparatus 200 includes a single centralizer and flow constrictor assembly
228, and more particularly a single centralizer component 101 and a single flow constrictor component

103. As fllustrated in FIG. 6, th tus incly iser 106 t t Itf the like (not
shown), WP belinbA e RS LA T A V58 e R St g e AR end o

which is theedrithdyjt el dasi géeliicl cbrpordnseiamelithie R Agiidsye rslibhodoalow tidlegabed 110. Mud,
indicated by arrows 118, is circulated through the drill string 112 to the drill bit 114, and returned to the

drilling p 6[%695 thioUgh-aR ANIUAL SRREGHANALEPERENG Y H:ﬁ%@l&ﬂq? BR%A 6ARPYdf4caf the

riser 10 e single flow constrictor component 103. In order to protect the well and/or the

equipmehp el RRigasindatidg S ROSRG *i’l%‘f\@%éﬂ‘9r@ﬁﬁ@%&ﬁalﬁkﬁlﬁ'st%§%@Ht§bfﬁ(70éﬂ'ﬁ#ﬁﬂd>@4control

system 2fZ.iagllss H1e81 0617 GEFEERIF BEGMATAN FARRHMEEY BSSPRURIYI ST RORNING & prthgmate the
drill string 112 and located close to the seabed 110. The centralizer and flow constrictor assembly 228

is configRRIPALBLIREVEN SARIAIES HRMiR SAHEHEF BV edher ariButbiank @idhiPeliRigMaNithin the

casing 1%@@%&@&%@%6@&%@ H@tﬁ@%%@ﬁ%@m&@@ﬁ%ﬁé}ﬂtQﬁ@tﬁaéigﬂrf@ﬁﬁtflﬂw/e
constrictor ass %1228 includes a fleilble ent | earln 30 |nte aII ormed therewﬂhggblowout

preventef! THH IS RGBT RS PHEH 18 pé‘r%‘ f sGo1 @ ERHERLHERNhg 130
includes raiﬁexmwéacte ?2raod %ww%w&mhmumcatlomﬁaedmefrrt@ﬁfnhe$et&érformed
therethroq et &I}ﬂr% e aerlﬁa ent Bg ueged t ai Aflrrlﬁertrlﬁaneeénéjrrlgrbsrl%a}lon of the drill
string too 10|r‘13t lef ﬂrexuﬁ) Clerfént earlng fQB TOVidEs sed |'ngI Stweeh the %aﬂ sgrlngV\lez and
the flexibiatéanbidi3 ankeidgedtillihg opatiaigoof. thieeditirlity D hihminieszese spacatamieeds 134 are
configured in fluidic communication with a plurality of high pressure fluid feeds 136 formed in the ram

plate (deggripd preRemivldRARISIAYIR ARGy SYOMSYAHTE @9RF-eMPedERAicHIF ey out

preventer 14 is configured as split ram blow out preventer and serves to centralize and hold the drill

string 11 eeMBEeAMRANHRTRB P16 TR RIS pA A BBl dipighe! dIRMER SSRS biftof a bypass
assemblgesswillisg pessamgth e iés stamétb%.t% suftigies\isebtiaagdncChepaiatiaeddeagition

with the use of a single centralizer component 101. lllustrated in FIG. 6 is a ram plate 242 positioned
oroxima NP SBEA 76 R 1B et O BECE G S Bl A ABS SR ke 242
does notpruieds. ain apeasninightiimeaed, uimereohtmaemaﬂmugmawtogamoﬂmlﬂaqufdmdl i8throttle
therethro g#gbl %}s ret rne to the water sur %ﬁgg)ls paqf u{lar emp dlmentétthe flow of mud
118 is infl y pu A doRNVART dfret It\llg ou%ﬁ aniPSe fﬁ’u 8 owin aHrgp%’o@éJg
upward diogctmmaadsl axatmb\tmgaid/ahmmaceutfabpa&melwagb a bwrimemm@b@dlm4 and into the
riser 106, [Q9:AkR A1) BBIRASHMS Mheif RRRS BRRIRINS 40 ARk es f condh 284G ndlyidic
However, this mode of operating does not excludermection between the control loop and an
external operator that may enable occasional mapehtion or receiving new parameters,

such as, the predetermined value.

[0037]  In one embodiment, the sensor 154 may include sspre sensor and the control
parameter may be the measured pressure or anatfzngter that may be calculated based on
the measured pressure. The controller 156 corttielghrottle plate 148 to slideably misalign
the opening 152 relative to the opening 146 thedswyeasing the flow and, thus, the dynamic
pressure if the pressure is larger than a set valigh as when under a high pressure event.
Likewise, the controller 156 controls the throttlate 148 to slideably align the opening 152

relative to the opening 146 thereby increasindlthe and, thus, the dynamic pressure if the

10



communication with the riser 106 at a conduit inlet 248 and a conduit outlet 250. The conduit 246
includes a throttle assembly 252 disposed therein. The throttle assembly 252 includes a plurality of
throttle plates 148 each having an opening 152 provided therein. The throttle plates 148 are operable
to provide adjustment and/or constriction in the flow of mud 118 as it is returned through the riser 106
toward the water surface 104 via the conduit 246, and more particularly from a first side 255 of the
single centralizer component 10) to a second side 257 of the single centralizer component 10. More
specifically, at least one of the throttle Iat eable relative o the additional throttle plate
175 t0 AREATHCAIR P BpHIARGEa 38 B0 11 T BER ey o Mo € SR 9488 i an
open statierottikng aterbad opﬂ%mmbbmbm@yﬂhe eletied (i.e., switched to a closed state) to interrupt a
fluid flow through the riser 106 when under a high pressure event, such as when a "kick" occurs.

[0045]A r 134 Shigrieshmbtimenndua Eé‘ﬁs&}”fb’&‘%3&5‘1@5&&%‘%%&‘&8%%%&@@%@4 of

the conduit 246. The sensor 154 is configured similar to that'described in FIG. 2. Place of the

sensor oﬁ‘W'%ﬁ@i%@é@%y@ﬂt%@mﬂ?b%ﬁﬁﬁlmmQ:HH&bftOZﬂGSEFode'@s%'ﬁtéOH@E:rease in
Sensiiy s e S04 ARANE AR QU RN o IS DIRING Bigapinimizes

throttle constriction response time. [0046]The throttle %ates 148 are configured as a valve and capable

of regulafi? héFEYAHMPHAIMR ﬁ@éhﬁypﬁ%ﬁ%ﬁ H’cEt%%QH@"&%Eét@a@%\@f'&‘@uﬁ%@ﬂﬁhe

annular epenipasstdidRiEnedaharaivans @ﬁﬂf@mmmmmmw@@@meqmmwmwz to
increase, or decrease in suge It is anti mpi%je ?{ atin an al nate mbodiment, the throttle plates 148

may be r&P1LRR B HHELH 0N Q6HAMAE Et“t‘}'r“ef RACTRHFOlIGM QST 246,

such as agygiervalve, or the like. In an embodiment, the throttle plates 148 are controlled by a
controller 156 connected to the sensor 154 and operational as previously described. More particularly,

the contriglipiyl 56 configt F?] HetiRie RIS 8 19 SHAGARY SSRIYM IGIPRERNAR4RAr Wﬁ eSP‘I)'/he

decreasing the flow and, thus, the dynamic pressure If the pressure Is larger than a set va

controllelingss ééﬁtré@tﬁé&ﬁ?@ﬁtéebtatégmﬂ@ @dpgmwrpfﬁe%g@m@gs_eszl%réw%mm
the flow ﬂﬁgwthHﬁtﬁeeaﬁynme'@mq%&ttﬁtmg%eiébtgr&%ﬁ&ﬂdfﬁam 6 Mot Rasldision, as

illustrated in FIG. 6, included are kill and choke lines 158, 160, respectively, running alongside an

exterior SrHHBGFMIAGReEr theeval beia dsanaRiiBa KilEe{Er GBowiRdhs Fhg R (e e Ht. 158 is

illustratedds @tbaiphedimrMGirdiaing theliagaadimgrigdumralesis FIG. 6, except in this particular
embodiment, disclosed is an apparatus 300 including a single centralizer and flow constrictor

bl | liz
compond B R G B e R R By SRt staten o
FIG. 7, teenhppirenisat aroafigaretlg&térabheainelur an tishdivnio iiatiation e ensvediment illustrated
in FIG. 64 ﬁlHGIQ 1585 A08 sl RIS é?éﬁﬁ%\% 8%@&;23{@%%@%5%%%:?&640048]'”

the emb ment strate In FIG. 7, the central er component 101 es the
understood that like numerais are used to refhketcand corresponding parts of the various

drawings.

[0041] In contrast to the previously disclosed embodimtr®,apparatus 200 includes a
single centralizer and flow constrictor assembl§,2#hd more particularly a single centralizer
component 101 and a single flow constrictor compbd®3. As illustrated in FIG. 6, the
apparatus includes a riser 106 to connect a pfatfor the like (not shown), to a wellhead 108
on the seabed 110. Inside the riser 106, is tilestting 112 at the end of which is the drill bit
114 to extend the subsea well through layers 1ldbihe seabed 110. Mud, indicated by
arrows 118, is circulated through the drill stritt® to the drill bit 114, and returned to the
drilling platform through an annular space 120 kestavthe drill string 112 and a casing 122 of
the riser 106 via the single flow constrictor coment 103. In order to protect the well and/or

the equipment that may be damaged during incrgasssure conditions, the seabed well influx
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one-piece annular bearing 302 having formed therein plurality of high pressure fluid feeds 134 in
alignment with a plurality of high pressure feeds 136 formed in the ram plate 140. Additional
information on the one-piece annular bearing 302 can be found, for example, in U.S. Publication No.
2008/0023917 (the entire contents of which are incorporated by reference herein). The inclusion of the
one-piece annular bearing 302 provides an improved design that serves to improve the stability of the
drill string 112 and bearing surfaces during orbiting of the drill string 112. [0049]Although the

above-described embodiments have been described for an offshore drilling installation, simijlar
b S B A R AR SR R B A O b e oS ary
embodinpeokénmaicyithe appatainpaes 2omidldatieck clostiah seath etbte Pariite adytpativedeatat flosv
continuation of drilling operation.when a.potential well.pore kick condition_is detected in offshore
el e R e SRR R R o e
control ihpbtHiterdl stangpilf {evithiretizetoasiaoté 2th Py sk tndcbesivextion efdbidipand corrective
action, aﬁlgpeqﬂﬁ%j%p minutes in the conventional approach) and can be performed frequently (e.g.,
i se

few times every setond). [0051]At least some of the embodiments result in an increase of safety. A
response time for return flow variation is significantly reduced without requiring expensive equipment

or shut dORRPbf the RIFRY ER#8E BRIV BRRSHIRE Rsed R REYHGS A dle 8!8 £IRIBERAI part of the
BOP staglanshtheehwsyranyiifsr itk saals topremthgsies o owy thooag prbecRnpss Hbese

h t It in bett trol of | of the bott f the well and maintainjng th
cauival oSS PrSscre-a B BBl RN JBOEGE BHE TR AdE R SEF dioghBlire at he
bottom opltralinedfthiyfopraisonedabrageriomteshst dfioesptedrfemed tireresiohatesh amthécfesxilgduations

of stuck drill pi ur. [005211t should be understood that this description is not intend limit the
© rentor BTRE L con e P e e Rl S B ol TRRE e .
modificafitesllanih ecelimalent deatian k3@ molides sealemwpiil #relddbpeing thEiaveriierflasitkefined by
the app ims. F or i il iption of ! ' erous
o B L8 W iHilo B fele SACBRELALR SR SRR RLE T
inventiorcantigeesy infieidikitedimumnecationovilt armleratightigfapirasoie Butbiriarehss ieinpd in

practiceqﬁlgiv&wb%{g‘t&é@&iﬁg‘eg%&,{g%?;]Although the features and elements of the present

exemplary embodiments are

[0043] Similar to the previously disclosed embodiment,lileav out preventer 140 is
configured as split ram blow out preventer andegite centralize and hold the drill string 112
centered within the riser 106. In this particidarbodiment, due to the inclusion of a bypass
assembly as will be described, the drill string Isl&ufficiently maintained in a centralized
position with the use of a single centralizer comgra 101. lllustrated in FIG. 6 is a ram plate
242 positioned proximate the seabed 110. In cshtoethe previously described embodiment,
the ram plate 242 does not include an opening fdrtimerein in a manner providing for the flow
of mud 118 therethrough as it is returned to theemsurface 104. In this particular
embodiment, the flow of mud 118 is initially pumpeada downward direction through the drill
string 112, to flow in an opposed, upward directma back toward the water surface 104

through a bypass assembly 244 and into the risgr 10

[0044] In an embodiment, the bypass assembly 244 incladesduit 246 in fluidic
communication with the riser 106 at a conduit 248 and a conduit outlet 250. The conduit
246 includes a throttle assembly 252 disposed ithefghe throttle assembly 252 includes a
plurality of throttle plates 148 each having anrapg 152 provided therein. The throttle plates

12



described in the embodiments in particular combinations, each feature or element can be used alone
without the other features and elements of the embodiments or in various combinations with or without
other features and elements disclosed herein. [0054]This written description uses examples of the
subject matter disclosed to enable any person skilled in the art to practice the same, including making
and using any devices or systems and performing any incorporated methods. The patentable scope of
the subject matter is defined by the claims, and may include other examples that occur to those skilled
in the art, Such other examples are intended to be within the scope_of the claims. [0055]While the
oresent dAHIGE RO RERD- B RGOS LA 2 SOHRAA e Br O bl 5 iSthose skiled
in the artevawving treoatjhahthisdistiestowand trappraciatetihed othehecdratliin2nae arayrherdevised
which do not dt?%?rt from_the Scope éhog isclosqre a

. described herein,.\While the present.disclosure
s IR e gy s eVl e g
the art tHaewinglesceimdiadjes rmeasnpenaadt0ankl @guipaidifitaregt@sealdtihaddrist e llatent8 3R ase of

without Jeparlgam e SRR e APGIRSHIE oA Uan HA PR EcaNA a9 MAdS ©

adapt a partlc_ ar S|tuat|_on or material to the teac |ngs_ 0 e present _osure without de_partlng from
the esselitRipdtoigsnReely THERIbretltieigsaembkydZimiamoprastateitiosurerntal swaraied tbuhe

particulapemBadipesy fsclazGiasdns BesbaeadsARpiBrIptASH e EM%%F{}HS’HB%QM%W- Itis,

therefore, t0 be understood that the appended claims are intended to cover all such modifications and
changes'438RVORETR tERDECSPiE SUBRLBEOB A heEIBIHIC@IrSooffshore oil and gas installation
20platform 30riser 32drill string

[0045] A sensor 154 is located on the conduit 246, ancerparticularly, on an outer surface

254 of the conduit 246. The sensor 154 is conéidwimilar to that described in FIG. 2.
Placement of the sensor on the bypass assemblya@d4more particularly the conduit 246,
provides for a decrease in sensitivity of the set8d to movement or vibration due to the drill

string 112 orbiting and minimizes throttle congidn response time.

[0046] The throttle plates 148 are configured as a vatecapable of regulating the
returning mud flow 118, by modifying (increasingde&creasing) a surface of the annular
openings 152 formed therein and operable by aligntmésalignment of the openings 152 to
increase or decrease in size. It is anticipatatlithan alternate embodiment, the throttle plates
148 may be replaced by any type of valve operatimneonstrict the flow therethrough the
conduit 246, such as a gate valve, or the likeanembodiment, the throttle plates 148 are
controlled by a controller 156 connected to thessei54 and operational as previously
described. More particularly, the controller 1sfrols the throttle plates 148 to slideably
misalign the openings 152 thereby decreasing tive dind, thus, the dynamic pressure if the
pressure is larger than a set value. The contrdé controls the throttle plates 148 to slideably
align the openings 152 thereby increasing the #ow, thus, the dynamic pressure if the
pressure is smaller than the set value. In aduigs illustrated in FIG. 6, included are kill and
choke lines 158, 160, respectively, running alotgsin exterior of the drilling riser 106, as

commonly known in the art.

[0047] Referring now to FIG. 7, illustrated is an emboditngmilar to the embodiment

illustrated in FIG. 6, except in this particular lmmdiment, disclosed is an apparatus 300
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34annular space 36casing 40wellhead 50seabed 60BOP stack 62lower BOP stack 64lower marine
riser package (LMRP) 66blow out preventers 70electrical cables and/or hydraulic lines 80controller
100apparatus

including a single centralizer and flow constricéesembly 228, and more particularly a single
flow constrictor component 103 and a single ceizigalcomponent 101, including a one-piece
annular head 302 and means for lubrication. lAstilated in FIG. 7, the apparatus is configured
generally similar to the previously described embyeaht illustrated in FIG. 6 including a riser

106, a drill string 112, a ram plate 242 and byssembly 244.

[0048] In the embodiment illustrated in FIG. 7, the celiwea component 101 includes the
one-piece annular bearing 302 having formed thegkeirality of high pressure fluid feeds 134 in
alignment with a plurality of high pressure fee@6 formed in the ram plate 140. Additional
information on the one-piece annular bearing 302b=afound, for example, in U.S. Publication
No. 2008/0023917 (the entire contents of whichiacerporated by reference herein). The
inclusion of the one-piece annular bearing 302 e an improved design that serves to
improve the stability of the drill string 112 anddying surfaces during orbiting of the drill string
112.

[0049] Although the above-described embodiments have teseribed for an offshore

drilling installation, similar embodiments may lmdgrated in land-based drilling installations.

[0050] The disclosed exemplary embodiments provide apysegatfor well influx control,

and more particularly provide for the continuatafrdrilling operation when a potential well
bore kick condition is detected in an offshoreafiation. In addition, due to the proximity of
the sensor, flow constrictor assembly and contrallee control is performed promptly (e.g., less
than a tenth of a second between detection andative action, as opposed to minutes in the

conventional approach) and can be performed fratpu@ng., few times every second).

[0051] At least some of the embodiments result in an asxef safety. A response time for
return flow variation is significantly reduced wathit requiring expensive equipment or shut
down of the drilling operation. The rotating wedlid areis configured as an integral part of the
BOP stack and therefore require minimal sealsdp gte flow of mud through the annulus.
These enhancements result in better control optbsesure of the bottom of the well and
maintaining the equivalent circulating pressurehimita narrower range. Due to the better
control of the pressure at the bottom of the wedl formation damage and shut down

occurrences are reduced and fewer situations ok shill pipe occur.
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101centralizer component 102seabed well influx control system 103flow constrictor component
104water surface 106riser 108wellhead 110seabed 112drill string 114drill bit 116layers 118mud

[0052] It should be understood that this description isimi@nded to limit the invention. On
the contrary, the exemplary embodiments are inttaeover alternatives, modifications and
equivalents, which are included in the spirit aodpe of the invention as defined by the
appended claims. Further, in the detailed desonpf the exemplary embodiments, numerous
specific details are set forth in order to provédeomprehensive understanding of the claimed
invention. However, one skilled in the art woultlerstand that various embodiments may be

practiced without such specific details.

[0053] Although the features and elements of the presasrhplary embodiments are
described in the embodiments in particular comipngt each feature or element can be used
alone without the other features and elementseoéthbodiments or in various combinations

with or without other features and elements dissddserein.

[0054]  This written description uses examples of the subjetter disclosed to enable any
person skilled in the art to practice the samduding making and using any devices or systems
and performing any incorporated methods. The palbds scope of the subject matter is defined
by the claims, and may include other examplesdbatir to those skilled in the art. Such other

examples are intended to be within the scope ofldiens.

[0055]  While the present disclosure has been describddregpect to a limited number of
embodiments, those skilled in the art, having bienéthis disclosure, will appreciate that other
embodiments may be devised which do not depart fhenscope of the disclosure as described
herein. While the present disclosure has been ibescwith reference to exemplary
embodiments, it will be understood by those skillethe art that various changes may be made
and equivalents may be substituted for elementsdievithout departing from the scope of the
disclosure. In addition, many modifications maynb&de to adapt a particular situation or
material to the teachings of the present disclosutteout departing from the essential scope
thereof. Therefore, it is intended that the presisttlosure not be limited to the particular
embodiment disclosed as the best mode contemgdtatedrrying out the disclosure. Itis,
therefore, to be understood that the appended slaimintended to cover all such modifications

and changes as fall within the true spirit of tiexkbsure.
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120annular space 122casing 124drill string tool joint 128plurality of centralizer and flow constrictor
assemblies 130plurality of flexible element bearings 131flexible segments 132flexible face 133leaf
spring 134high pressure lubrication feeds 136plurality of high pressure fluid feeds 136 formed in each
of the blow out
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157controller 158choke 160kill line Claims 1. An apparatus (100, 200, 300) useable in an offshore
drilling installation close to the seabed (110) for controlling well influx within a wellbore comprising:

a centralizer and flow constrictor assembly (128, 228) configured to centralize a drill string (112) within
a drill riser (106) and regulate a return mud flow (118);  a sensor (154) located close to the
centralizer and flow constrictor assembly (128, 228) and configured to acquire values of at least one
parameter related to the return mud flow (118); and  a controller (157) coupled to the centralizer and
flow constrictor assembly (128, 228) and the sensor (154), the controller (157) configured to control
the centralizer and flow constrictor assembly (128, 228) to achieve a value of a control parameter
close to 2 1 etermined value, based on the values acquired by the senso (154). 2. The
apparatus‘% , 200, 300) of claim 1, wherein the centralizer and flow constrictor assembly (128, 228)
comprises: at least one centralizer component (101); and

1. An apparatus (100, 200, 300) useable in amoffésdrilling installation close to the
seabed (110) for controlling well influx within aellbore comprising:

a centralizer and flow constrictor assembly (1Z8)Zonfigured to centralize a drill
string (112) within a drill riser (106) and regat return mud flow (118);

a sensor (154) located close to the centralizefflamdconstrictor assembly (128, 228)
and configured to acquire values of at least omamater related to the return mud flow (118);
and

a controller (157) coupled to the centralizer dod/fconstrictor assembly (128, 228) and
the sensor (154), the controller (157) configueddntrol the centralizer and flow constrictor
assembly (128, 228) to achieve a value of a copaimeter close to a predetermined value,

based on the values acquired by the senso (154).

2. The apparatus (100, 200, 300) of claim 1, winetlee centralizer and flow constrictor
assembly (128, 228) comprises:
at least one centralizer component (101); and

a flow constrictor component (103).

3. The apparatus (100, 200, 300) of claim 2, wihdtee centralizer component (101) is
comprised of a ram plate (142, 242) and an intBgfatmed flexible element bearing (130), the
flexible element bearing (130) including a bearsugface (134) configured to seal about the drill
string (112) while allowing for low friction rotain of the drill string (112).

4. The apparatus (100, 200, 300) of claim 3, winettee flow constrictor component
(103) is comprised of at least one throttle pla#8], including an opening (152) therein for the
return mud flow (118), the throttle plate (148) mdde to regulate the return mud flow (118).

5. The apparatus (100) of claim 4, wherein theradimer and flow constrictor assembly

comprises:
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a flow constrictor component (103). 3. The apparatus (100, 200, 300) of claim 2, wherein the
centralizer component (101) is comprised of a ram plate (142, 242) and an integrally formed flexible
element bearing (130), the flexible element bearing (130) including a bearing surface (134) configured
to seal about the drill string (112) while allowing for low friction rotation of the drill string (112). 4,
The apparatus (100, 200, 300) of claim 3, wherein the flow constrictor component (103) is comprised
of at least one throttle plate (148), including an opening (152) therein for the return mud flow (118), the
throttle plate (14%2[0 erable to regulate the return mud flow (118). 5. The apparatus (100) of claim
4, wherein the & ﬁgﬁ%}r i%eﬂ Bﬂgﬁﬂjﬁt@? sembly comprises: a first centralizer component
(101); a spacechapaitetapad centyad zerteaiipemsnh bdEnta@add); a throttle plate (148) disposed on
an uppermost surface, (150) o second centralizer companent (101) wherein, the first and
zecond centraider i PR R TN AP SR SR o B R SR
therein feothpareemtr(10dg, flow (118). 6. The apparatus (100) of claim 5, wherein the sensor (154)

< di q iy . : q
centralmer com Lo St A0 B G L R R e
flow constdétbhagserapIPPEP8)orpitereirsiingidedpimlz dpvothpdhent (101) and a bypass

assembly (244) configured to provide a return mud flow (118) from a first side (255) of the single

centralizer comgonent (101) to a second side (257) of the single centralizer component (101).
. The apparatus (100) of claim 5, wherein thesge(54) is disposed on the drill riser

(112) between the first centralizer component (01 the second centralizer component (101).

7. The apparatus (200, 300) of claim 3, wheregncéntralizer and flow constrictor
assembly (228) comprises a single centralizer compio(101) and a bypass assembly (244)
configured to provide a return mud flow (118) frarfirst side (255) of the single centralizer

component (101) to a second side (257) of the sioghtralizer component (101).

8. The apparatus (200, 300) of claim 7, wheretnliypass assembly (244) comprises a
conduit (246) having a valve (252) disposed betweeeanduit inlet (248) and a conduit outlet
(250) and operable to regulate the return mud {bi8), wherein the valve(252) is comprised of
a plurality of throttle plates (148) each including opening (152) therein for the return mud
flow (118).

9. The apparatus (200, 200) of claim 8, whereirs@resor (154) is disposed on the
conduit (246) between the conduit inlet (248) ameltalve (252).

10. An apparatus (100, 200, 300) useable in tshafe drilling installation close to the
seabed (110) for controlling well influx within aellbore comprising:

a drill riser (106) including a cavity extendin@in an annular space (120) through which
a return mud flow (118) passes, the annular spe@) Surrounding a drill string (112) through

which mud flows (118) towards a top of the well ;
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8. The apparatus (200, 300) of claim 7, wherein the bypass assembly (244) comprises a conduit (246)
having a valve (252) disposed between a conduit inlet (248) and a conduit outlet (250) and operable to
regulate the return mud flow (118), wherein the valve(252) is comprised of a plurality of throttle plates
(148) each including an opening (152) therein for the return mud flow (118). 9. The apparatus (200,
200) of claim 8, wherein the sensor (154) is disposed on the conduit (246) between the conduit inlet
(248) and the valve (252). 10. An apparatus (100, 200, 300) useable in an offshore drilling
installation close to the seabed ﬁlO) for controlling ng, [ fI% ithin a wellbore cor?égrising: a drill
riser (106) incluﬂjﬁﬁga&g\ﬁffg% RH’.&&'?F&H‘E% E) %z%\ @RH?&%P{ GRS R urn mud flow
(118) passeagydherar(notby speHizRI(@2 @) serpalivinga dtiith gt Withitheudhlwlseh (108) Bows (118)

towards g top of the well ; a ceniralizer and flow, copstrictor assembly (128 comprising a
contrale PR S e G LS R G B A A R i reer (106 anc
a flow constrictarsssraqiofiéd) (D03)ecboliigertuthe iegabiatt ((hédpetdoiuned thoac §Li8)yaluea séator (154)
located ig {r lues of at least one parameter related
to the re(ti%rg}%gq ﬁgﬁﬁgﬁ an kaqga%i%%maﬁgg to the centralizer and flow constrictor
assembly(128, @zgpuﬁwqhaééhggupimjptﬁ@ sentrelice (B feonstjiated asssnbiy( 128 cesdadizdr and
flow congiclenasperaly {1280Ra8l4P ALYRYE MYAHAAT R FANICL ARLAERF SR EIRSH b Rstrictor

predetermined value, based on the values acquired by the sensor (154). _
assembly (128, 228) to achieve a value of a copaimeter close to a predetermined value,

based on the values acquired by the sensor (154).
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