BROKEN PIPE BLOCKER BACKGROUND OF THE INVENTION 1. Field of the Invention [0001] This
invention relates in general to capping or blocking a pipe end and, in particular, to capping of a broken
subsea riser. 2. Brief Description of Related Art In subsea drilling operations, drilling operators
generally deploy remotely operated vehicles (ROVSs) to the wellhead in emergency situations to enable
devices designed to cap, cut off, or contain the flow of hydrocarbons from a well. In some instances, a
remotely operated vehicle will activate a blowout preventer (BOP) designed to shut off the flow of

hydrocarbons from the wellhead. ACtiV{ﬁ:’%%%éﬁ%ﬁ%l%%r ms within the BOP that pinch shut or
otherwise disable the wellhead in a ma ignfi the ability of the operators to
continue use of the wellhead. Therefore, there is a need for an apparatus to cap, cut off, or contain the
flow of hydrocarbons from a wellhead without limiting the ability of the operators to continue to use the
wellhead. A second way drilling oBéattrRaeNp @b ddiraiN IBW BHYdrocarbons from a wellhead in
emergency situations involves a containment dome or "Top Hat". Use of a containment dome involves
lowering a large device over the wellhead to contain flowing hydrocarbons. Oil workers attach riser
pipes to thefdslgtahine M RIHeNo remove the hydrocarbons collected within the containment dome. In

this manpgiotheGeNFABRIRMT AMRECRPHIRS AV epRAB iR asicaddariansRtaéaratioo

surface vessels. However, use at the depths of some deepwater drilling sites causes methane hydrate
crystals FARIMOAIRPIRESLLRRRFRdome. These methane hydrate crystals block the openings that
oil workers use to remove hydrocarbons from the containment dome preventing capture of the
hydrocarbolsief Description of Related Art

In subsea drilling operations, drilling operatorsngrally deploy remotely operated vehicles
(ROVs) to the wellhead in emergency situationsrtabde devices designed to cap, cut off, or
contain the flow of hydrocarbons from a well. lonee instances, a remotely operated vehicle
will activate a blowout preventer (BOP) designedhat off the flow of hydrocarbons from the
wellhead. Activating a BOP will engage rams wittihe BOP that pinch shut or otherwise
disable the wellhead in a manner that significahihits the ability of the operators to continue
use of the wellhead. Therefore, there is a neediocapparatus to cap, cut off, or contain the
flow of hydrocarbons from a wellhead without limigj the ability of the operators to continue to

use the wellhead.

A second way drilling operators attempt to contthiww of hydrocarbons from a wellhead in
emergency situations involves a containment domé&op Hat". Use of a containment dome
involves lowering a large device over the wellhaadcontain flowing hydrocarbons. Oil
workers attach riser pipes to the containment dtmmemove the hydrocarbons collected within
the containment dome. In this manner, the contairindome captures hydrocarbons from a
wellhead for transportation to surface vessels.wél@r, use at the depths of some deepwater
drilling sites causes methane hydrate crystalsotenfwithin the containment dome. These
methane hydrate crystals block the openings thataikers use to remove hydrocarbons from

the containment dome preventing capture of thedoatbons.



[0002] Operators may simply attempt to place a cap having a sufficient weight to overcome the
pressure of the wellbore fluids on top of the wellhead. However, in many situations the wellbore riser
does not have a suitable surface for the cap, and the wellbore fluids may flow at too great of a
pressure to be overcome by the weight of the cap. In some instances, operators may attempt to weld a
flange over the pipe end to block the pipe passageway. However, due to the operating conditions at
many subsea wellheads, and the pressures of the wellbore fluids, welding a flange to the pipe end is

often not possible. Therefore, there is a need for an apparatys tq aig.in the blockage or capture of
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are ineffgdiyat HHliRodesstanriawinth faidrefrosusaeavellnead. Therefore, there is a need for an
apparatus that can stop hydrocarbon flow from a wellhead without limiting further use of the well or

relying op.j ive junk shats. [0004] Another methqd gperatars,lse to contain the flow pf
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well more difficult by shearing off the riser line. Shearing off the riser line removes any blockages from
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necessary to perform other operations at the wellhead. Thus, there is a need for an apparatus that can

cap, cut DA0br dAA TRALIGNCHGS AHIRRIMSRAIRTES R RN ShalRY WiNPBR & HiBoses.
SUMMARY Rt e WeIE&E GiNan effort to block or pthe flow of hydrocarbons. Much like use of a

BOP, top kill and junk shots effectively stop amyther use of the wellhead for the production of
hydrocarbons. In addition, many times junk shaotsiaeffective, failing to stop flow of fluids
from the wellhead. Therefore, there is a needafolapparatus that can stop hydrocarbon flow

from a wellhead without limiting further use of thell or relying on ineffective junk shots.

[0004] Another method operators use to contain the flovnyafrocarbons from a wellhead in
emergency situations involves cutting off the ehd tower riser and capping the wellhead with
a modified Lower Marine Riser Package (LMRP). Tmsthod, similar to the containment
dome, attempts to direct the flow of hydrocarbarts ia subsea containment vessel from which
oil workers pump the hydrocarbons for further actioUnlike the containment dome, LMRP
does not attempt to collect and contain all therbgdrbons from the wellhead. Thus, even
where used, all hydrocarbon flow is not stoppeccamtained. LMRP also makes complete

capping of the well more difficult by shearing dffe riser line. Shearing off the riser line
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[0005] These and other problems are generally solved or circumvented, and technical advantages are
generally achieved, by preferred embodiments of the present invention that provide a broken pipe
blocker, and a method for using the same. [0006] In accordance with an embodiment of the present
invention, a pipe blocker for blocking a pipe is disclosed. The pipe blocker includes a tubular body
defining a central cavity having an inlet, an outlet, and an axis. The pipe blocker also includes a
plurality of conical blocker rings mounted to an inner diameter surface of the tubular body within the
cavity, at least some qf the blocker rings peing rigjd and some of the blocker rings being compljant.
e biocEanHeR ATk ABARRS o CEBNLE DAPcen P EENBIPRES R B o CHUTGPrHE R tRer
rings haveakingutendiandéfieu)otoeslemanaiynexd@eirdiod thellcentipletality Aanichitss shexplanbff
D RS e el han spdapecciameter e e plockerdings and are
adapted l;[o seal around an exterior of the pi)ée VAT InGerted from the mFve 5% In abésraance with
another esszbthimamapptratpeteritianasinud off steaatthdftnking Hiddotavh fasnnd eensageer hipe is
discloseti#. ‘gnesﬁ}éa}%@ é)rf]HHldSﬁ‘]@rth ak Qdy defining a central cavity having an inlet, an outlet, and
an axis. ﬁe system also includes a plurality of conical blocker rings mounted to an inner diameter
surface of the tubular body within the cavity, at least some of the blocker rings being rigid and some of
the blocker rings being compliant. The blocker rings are adapted to seal to a pipe end inserted into the
central cavity. The rigid blocker rings have an outer diameter joined to an inner diameter of the central
cavity. The compliant blocker rings have an inner diameter smaller than an inner diameter of the rigid
blocker rings and are adapted to seal around an exterior of the pipe when inserted from the inlet. The
blocker rings are secured to the tubular body so that an outer diameter of each blocker ring, where the
blocker ring secures to the tubular body, is axially lower than the inner diameter of the blocker ring.
The outer diameter of each rigid blocker ring is secured to the inner diameter of the cavity, and the
rigid blocker rings alternate with the compliant blocker rings. [0008] In accordance with yet another
embodiment of the present invention, a method for blocking an end of a subsea pipe is disclosed. The
method comprises providing a pipe blocker. The pipe blocker includes a tubular body defining a central
cavity having an inlet, an outlet, and



an axis. The pipe blocker also includes a plurality of conical blocker rings mounted to an inner
diameter surface of the tubular body within the cavity, at least some of the blocker rings being rigid and
some of the blocker rings being compliant. The blocker rings are adapted to seal to a pipe end inserted
into the central cavity. The rigid blocker rings have an outer diameter joined to an inner diameter of the
central cavity, and the compliant blocker rings have an inner diameter smaller than an inner diameter
of the rigid blocker rings and are adapted to seal around an exterior of the pipe when inserted from the

inlet. The method continues by inserting the pi locker over the pipe end, causing the complaint
blocker rings to seal against an outesrmlfgfégh%ﬁd @T'% method allows fluid from the pipe
to enter an annular space between the pipe and an inner diameter of the cavity to act against an upper
surface ¢P908]upprstmasd suhaslpiobigotkereiggn el salvedicamierest, apecteshuicahasbiinianess
that the @%ﬁéﬁ&&@%f@\%? PSR AOPBRMGIHR AR RS AL SARGATHAE PRI AU, g from

a subsea wellhead. The apparatus may completely close off the flow of wellbore fluids from the
wellhead?iPBdIskaradns mayeiies dRoWsisUhSetRIBAt device to connect to the wellhead to direct the
flow of wellbore fluids to a containment or entrapment device. The apparatus can achieve this with any

size or lgogosjofneltrddivpavih risesmegdifiess offttheJeskbingitionias@ipktboiser fandlvikiagta
significant redesign based qn the. ambient environment E@Zg S.CRIPTIOIe\I%i)F THE DRAWINGS
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other equally effective embodiments. [0011] Figure 1 is a sectional view of a pipe blocKer In

accordaRbEaNRIREIRLEN IIRRM SRS N EaaMtRT ek ieHE| outy FRils &he isomplient R Ui cngre
pipe blogigreoh FigiHe: HithRasiliomBNexiRAELAR RRPRIBRTEtthe rigid blocker rings and are adapted

to seal around an exterior of the pipe when inddrtam the inlet.

[0007] In accordance with another embodiment of the ptessention, a system for blocking

fluid flow from a damaged pipe is disclosed. Tlystem includes a tubular body defining a
central cavity having an inlet, an outlet, and ars.a The system also includes a plurality of
conical blocker rings mounted to an inner diamsteface of the tubular body within the cavity,

at least some of the blocker rings being rigid smghe of the blocker rings being compliant. The
blocker rings are adapted to seal to a pipe eratted into the central cavity. The rigid blocker
rings have an outer diameter joined to an innemdiar of the central cavity. The compliant
blocker rings have an inner diameter smaller thmmaer diameter of the rigid blocker rings and
are adapted to seal around an exterior of theyplgn inserted from the inlet. The blocker rings
are secured to the tubular body so that an ouéeneter of each blocker ring, where the blocker
ring secures to the tubular body, is axially lowen the inner diameter of the blocker ring. The
outer diameter of each rigid blocker ring is sedu@ the inner diameter of the cavity, and the

rigid blocker rings alternate with the complianbdter rings.

[0008] In accordance with yet another embodiment of thesgmt invention, a method for
blocking an end of a subsea pipe is disclosed. méod comprises providing a pipe blocker.

The pipe blocker includes a tubular body definingeatral cavity having an inlet, an outlet, and

4



[0013] Figure 3 is a sectional view of the pipe blocker of Figure 1 in place on a pipe end. [0014] Figure
4 is a sectional view of the pipe blocker of Figure 1 in place on an alternate pipe end. [0015] Figure 5
is a sectional view of the pipe blocker of Figure 1 in place on an alternate pipe end. [0016] Figure 6 is
a schematic view of the pipe blocker of Figure 1 as part of a subsea riser system. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT [0017] The present invention will now be
described more fully hereinafter with reference to the accompanying drawings which illustrate

embodiments of the inventi .@isi vention may, however, be embodied in many different forms and
should nBP 58 ontHEPRSHIRRES TSR3 PURLERGAI P R BT e IR URER dF, SR
embodimimtsctee sucfeice disththatdbiardisclgswittivithbésthat degst antheoof phatehlackewiiinydybeonyey
the scopg of thejnvention iadhgse skiled indle a”on‘?a%%‘%‘?é%nEeFerH"s”5‘? CIOMS 1 osgnguk
and the prgme notaﬁon, ﬁ)used, Ra A e Eimirar Llemanta N allernatve embodinents.,
pipe end inserted into the central cavity. Therlgocker rings have an outer diameter joined to
an inner diameter of the central cavity, and theagieant blocker rings have an inner diameter
smaller than an inner diameter of the rigid blockegs and are adapted to seal around an
exterior of the pipe when inserted from the inldthe method continues by inserting the pipe
blocker over the pipe end, causing the complaioth®r rings to seal against an outer diameter
of the pipe. Next, the method allows fluid fronethipe to enter an annular space between the
pipe and an inner diameter of the cavity to actirejaan upper surface of the uppermost

compliant blocker ring.

[0009] An advantage of a preferred embodiment is thatdikelosed embodiments provide an
apparatus to cap, block, or contain wellbore fliliadv from a subsea wellhead. The apparatus
may completely close off the flow of wellbore flgiffom the wellhead. The apparatus may also
allow a subsequent device to connect to the wallliealirect the flow of wellbore fluids to a
containment or entrapment device. The apparatnsachieve this with any size or length of
wellhead pipe or riser, regardless of the landingage of the riser and without significant

redesign based on the ambient environment.



[0018] In the following discussion, numerous specific details are set forth to provide a thorough
understanding of the present invention. However, it will be obvious to those skilled in the art that the
present invention may be practiced without such specific details. Additionally, for the most part, details
concerning subsea operations, drilling rig operation, running of equipment to subsea locations, and the
like have been omitted inasmuch as such details are not considered necessary to obtain a complete
understanding of the present invention, and are considered to be within the skills of persons skilled in

th | t art. [0019] Referring to Fi | | incl tubul ber 13 havi

an axis 15, T ubular member 15 TR S AN 11 SRR BNGEL7 has & diameter of 2 size
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member 13 on an upper end of tubular member 13 opposite opening 19. Flange 21 may screw, bolt, or

weld to @RS IMERBeheseoh WiNftioAreadlsrlaisthdrelPRABISE 2 awinosctiginietma fnrhielhipart
of tubulagpeemigiohs. Range il bas i iaicliamatetiatoediamdae nutereiameaier of tnbrdabd

member 13 and in inner diameter smaller than the diameter of cavity 17. In this manner flange 21

defines &TARMTENbREMIFY DL HRD AN AP HSING AU LM SREAEM BB I PEP ah e

shoulder@zeaxtenamieatinty iovweierfeemaay satidiamaisieausface of tubular member 13 defining
cavity 17 to the diameter of opening 23. Flange 21 may include boreholes 27 formed proximate to an

covices, OO e A e M A R oy

Tubular Présedrin@&Eitidides a manipulation member 29 secured to a lower end of tubular member 13.
Manipulation member 29 may be a ring, wire, block, shoulder, or protrusion from tubular member 13.
Manipulgtiomeiher 28 exteiats el owa 6ithalpfiid Wisdke Fgureer ihdp ddaidip Wietiom ae rae @ may
be gripped by an operator, a remotely operated vehicle (ROV), or the like to assist in the guidance of
pipe blo "11 during deployment at a wellhead. Manipulation member 29 may also be used to
secure weight to pipe blocker 11 to assist in the deployment and sealing of pipe blocker 11 to a pipe
(not shoN13k [digsceiseild Bestovtionabulawmiéthbains biegkatfdide A iluraliy oh mpipedaton members
29. For example, a manipulation member 29 may be placed every 30, 45, or 60 degrees around the
exterior ohdulapiaEmeMNSTal Se AiORAPAERKEhEN SR %%Fﬂﬁﬁ&stﬁﬂﬁ Ry UMBRT Memriipigion
members 29 may be used as needed for the particular application of pipe blocker 11. [0022] A plurality
of bIockeefr}‘ﬂwgs 33 are mounted within cavity 17 of tubular member 13. Blocker rings 33 are conical
such that they are positioned at an angle a from the horizontal plane perpendicular to the inner
diametel] 80t de glafining casagtbnalf vidwlaf therpiper IBcBideHaraihgs piifacerdewmtanciateagipe
blocker ring,33 having its inner diameter above its outer diameter. In the illustrated embodiment,
blocker rings 33 include two types of rings, rigid blocker rings 35 and compliant blocker rings 37. Rigid
blocker rings 35 may be formed of metal and welded to the inner diameter surface defining cavity 17.
The weld Gigterf Somh SR AB MM dlfePiSREIF R bloBRPIRPES, BHESERJARY
fluid flowspetwrgen the outer diameter of rigid blocker ring 35 and the inner diameter of cavity 17. Rigid
blocker rings 35 have an inner diameter equivalent to or slightly smaller than the diameter of opening
23 so that a radial width, measured along a radial line from axis 15, of each rigid blocker ring 35 is
larger than the radial width of downward facing shoulder 25. Preferably, the inner diameter of each
compliant blocker ring 37 is smaller than the outer diameter of a pipe inserted into cavity 17 as
described in more detail below. [0023] Compliant blocker rings 37 may be formed of an elastomeric
material and have outer



diameters closely spaced or touching the inner diameter surface defining cavity 17. In alternative
embodiments, compliant blocker rings 37 may be secured to the inner diameter surface of cavity 17
with an adhesive or other suitable means so as to create a seal between the inner diameter surface of
cavity 17 and compliant blocker rings 37. Compliant blocker rings 37 have an inner diameter smaller
than the inner diameter of rigid blocker rings 35 such that compliant blocker rings 37 have a radial
width greater than the radial width of rigid blocker rings 35. As shown, a rigid blocker ring 35 is the

facing shoulder 25 RIESHAIE SRR B GO0 de BB L) o WAV and out of the
upper ey pie 0-BR AASERER BAISYY Y BERERD HEHA BEINEIA FE LA sppplant

blocker axially adjacent to the upper most rigid blocker ring Ari ckerring 35
then foll@ﬁéqﬁmaawpﬂiadfﬁwmeemw@srhus&r@@ odredimgEds anweaympnaﬁhﬁloakeﬂmmgmare
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blocker rings 35 will resist deformation when pipe 39 inserts into cavity 17, and will prevent total

deformaflBisated amBedimenisnaiiosio dereihgRatimnrsarbosifanis: MEJREVIHRES 37 addRism

while m%@!ﬂﬁﬂﬁéﬁﬁlﬁ'%%@?@@@ﬁ'@hﬂ'% &@”H?lé'%@o%ﬁ&éww&w bethendedropered
to an adjacent r|g|d blocker ring 35 axially below the individual compllant blocker ring 37. In this

manner LR %%éﬂﬁb%aétch%%d‘m@eﬁfﬁ%&é‘ﬂ@%ﬁtﬁd PR FSHHERTBIE ARAHAGS

37 and rigigsbtodkeioangs Silky idrathes ambedimenitoaisimats metal assembly ring may be used to
secure compliant blocker rings 37 to cavity 17. A person skilled in the art will understand that the order
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have a suffitgesieadiabl@idghretorasedimimerizienpipd aerewiinbeaphirtp up iertheskl ekiled uffigienart
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13 defining cavity 17 so that pipe bloc may secure to a pipe end having a vaglng profile, such

as whenTShRte GRS BRBAESBINSSYRAGAHRGELAT AT @ RRIHOY. A 1HeoSiBaBPIRNbil:
end. ThespHEReIRENBAS, Used thayikensiit inasit amithassiiepef thrishanaief Hhe ABe a5RiRRAY

and the force of the fluid flowmg from %pe 39. A person skilled in the art will understand that angle a,

the mateMRFEREANMITRRIAYIR FATRIEHTLSISSRNCH mtﬁl%@@ﬁﬂ%aﬁﬁrﬁ%ﬁgﬁfﬁd%@fm

rings 35 widirceraplian siekeistngssRilleand the tbietagss of each ring from a downhole surface of
each ring to the uphole surface of each ring may be varied and selected based on the particular
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blocker aré tupoht esu stanc owmgt rough pipe eam nt environment,

and the @mwmﬁm rié:‘edeﬂnﬂseacﬁetytrﬁi cquCkér HAGIREIitE dfchatya riliirsitasket aisire3mwill
have a grgalsy RifRESHBEALMRIARLRIGCKE S %hder glipe end into cavity 17. Tubular member

13 has an inlet or opening 19 at a lower end oulabmember 13. In the illustrated
embodiment, opening 19 has a diameter equivaletiiagadiameter of central cavity 17. This

allows pipe blocker 11 to more readily adapt tertisn of a pipe end into cavity 17.

[0020] A flange 21 secures to tubular member 13 on an ruppd of tubular member 13

opposite opening 19. Flange 21 may screw, boliyedd to tubular member 13. In addition, as
shown herein, flange 21 may be formed as an int@gra of tubular member 13. Flange 21 has
an outer diameter larger than the outer diametdulofilar member 13 and in inner diameter
smaller than the diameter of cavity 17. In thiswmex flange 21 defines an outlet or opening 23,
and an annular downward facing shoulder 25. Dowdwacing shoulder 25 extends radially

inward from an inner diameter surface of tubulanrber 13 defining cavity 17 to the diameter

of opening 23. Flange 21 may include boreholefoBWed proximate to an exterior diameter of



[0026] Referring to Figure 2, pipe blocker 11 is shown in position above a pipe 39. Pipe blocker 11
may be brought proximate to pipe 39 by any suitable means, such as running pipe blocker 11 to the
location on a riser or with ropes when in a subsea environment, lifted into place by a crane or rig when
in a surface environment, or the like. Opening 23 is approximately equal to the inner diameter of pipe
39 such that an upper rim 41 of pipe 39 may land on and abut downward facing shoulder 25. Pipe 39
will have an outer diameter less than the diameter of cavity 17 such that pipe 39 may insert into cavity
17. Preferabl e blocker 11 |II be positioned coaxial v However, i e blocker 11 is
ot com AR e BRI A PP ROy PG B R teh S8 ARFadiial o 2
physical puisséanvaiveipe hie daeplddratatigedorpip 3phdidn srsyobehsdesizxt to a wellhead or lower
marine riser package (Figure 6). [0027] Referring to Figure 3, pipe 39 will be inserted into cavity 17 of

pipe b'o‘{b@Q%]lebU%ﬁfrﬁér‘r%‘é?‘i%'% 1840 Pinc RIAGKELA hRNGRRYREE S LadRSEHASE rtﬁbular

containment dome, or the like. As described herein, riser 43 will include a valve (not shown) allowing

for passa@@'ﬂ@éflr%emt@%'%rmﬁm%@&W%BQ@émﬁa\M@@? SheshdistiaAt ICEREIPMGDLRY will
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rings 35 are closely spaced to the outer diameter of pipe 39. Compliant blocker rings 37 will
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skilled in '
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passage#5 @ieded o tRernaritie 83, aptcagdaesmsekeallb downward facrng shoulder 25. The fluid
thus flows down around the exterior of pipe 39 until reaching blocker rings 33. Continued build up of
fluid prdes't@gkz;e]vsi\'(trﬂm %ng?bﬁdﬁgﬂ ﬂhgyedd%@rrrmkﬂﬁ&kﬁ widlmrgr%?ﬁ Erdemvimsarsr riahipeselt. be3 o
exerted on blocker rings is w pr SS CO nt blocker rings 37 into tighter contact Wrt e
thoreby (HIABEH G e SeaEAMSEh SIBr R MR SRR 2 4 AEIE: TS BP B0 A kR pipe
39. Furthssrpserdiases itofitid prreesdrametbmswfat;eldegnwwause ﬂmlwmleaMpameha&prmbbmker
rings 33 Proxr to riser 43. Howeye Iuralr blocker r| :Lext d|n V\{n tae |nn{e
diameter snlgﬁace 8fca tyr]L\AfaV\‘/jII ?or(rn Pacb ik ars?dg fikeli %deo aﬂ [l gge &tound
blocker rInglseSBImsu‘amammbodln@eh\bmennqemﬂda Mmmmmmerydmdmmmgs B2

weIIbore a f pi 0
blocker r%ngs%oﬁ \K? ‘%ﬁt degg%(rffrcr gt%e}e h(?ctaprpe Ler I?r1lr g a%e%égﬁé} ??Sﬁﬁggg‘e ﬁlasét%aﬁées
weights mewmr@erad@éde@eramfggspiﬂmmqr@wmarﬁpum shemgexeend isemaptétrRiva @eighthe

suspendg: Fog P WR R MHoRREF %ﬂ@/@'somerz HGiHAWA hirgsAT the Yalbeia s gaving
pipe 39. [0030] Referring to Figure 4, a pipe 39' may include a portion 47 that has been damaged or

removed BishblsipkesgingiabansldheniriotligipetBloekbal . ARigiesRloskar e Inthas gecinoer
Figure 3gpiRe.a% @&E@réﬁﬂtcwarQﬂﬁﬂw%ﬁ’arrép%ww&%a%p@eda@ﬁ 34 Biges4B3rischaAURlgth o

pipe blocker 11 and may extend to the surface, a containment dome, or the like. As described herein,

riser 43 \ﬁ]ﬁﬁb‘lﬁﬁl’eaa%%\fer(?‘fd?'s%@vﬁ?ﬁll@@'ﬁr&%PE)@QQQ'Q@‘S‘E HE&rfﬁ% % IBOBIdhAt e RNt
blocker rigigigh3of wdb\rmréﬂ@tr@adgsgabam@nasam%r@rmﬁImdmeweame&ﬁndn@@ oloiElgsr

complrant blocker rin |II experience, a sI| ht upward displacement as pipe 39' is inserted into
caity 1 ST e GRS O G0, B 5 BRI PR PSRy
of pipe bitmtk@ised3rextending down the length of cavity 17 will contact pipe 39' below portion 47,
providing a sealing area as described in more detail below. The material properties of blocker rings 33

wil CaUS@B@T@éMBﬁ&rﬁ%BJ@Chﬁg@%Sft mé%/%%oﬁ%?ﬁ@&rgft%ﬁ?érﬁ@ﬁ@'%&ﬁﬂlaé‘i’r@ﬂﬁﬁ@eoHEﬁér

diameter surface of pipe 39'. During landing of pipe blocker 11 on pipe 39', the valve within riser 43 will
be open GRGIAFRIFoFIPas e BEAfkRioreIeltRothiRIgRs Sigya S!HfT@@BﬂF@)HBG sipéitylotker 11 is
landed within the position shown in Figure 4, the valve within riser 43 will be closed, blocking passage
45. Wellbore fluid pressure will then build within cavity 17 and passage 45 above blocker rings 33.
Continued build up of fluid pressure within cavity 1')8axially above blocker rings 33 will cause a
downward axial force to be exerted on blocker rings 33. This will press compliant blocker rings 37 into
tighter contact with pipe 39' thereby increasing the seal between blocker rings 33, the inner diameter
surface of cavity 17, and pipe 39'. Further increases in fluid pressure within cavity 17 may cause fluid
to leak past the upper blocker rings 33 proximate to riser 43. However, the plurality of blocker rings 33

extending down the inner diameter surface of cavity 17 will form a labyrinth seal decreasing the
hikelihood of anv leakande aroirind blocker rinae 2R




[0032] Referring to Figure 5, a pipe 39" may include a side opening 49 that has been damaged or
removed from pipe 39" prior to placement of pipe blocker 11. As described above with respect to
Figure 3, pipe 39" of Figure 5 will be inserted into cavity 17 of pipe blocker 11. Riser 43 is coupled to
the pipe blocker 11 and may extend to the surface, a containment dome, or the like. As described
herein, riser 43 will include a valve (not shown) allowing for passage 45 of riser 43 to be blocked.
Complaint blocker rings 37 will contact and seal against an exterior diameter surface of pipe 39". In so
doing, complaint blocker rings 37 will experience a slight upward displacement as pipe 39" is inserted
10 oo B Y R ORI D GUREHE 30 Y cHRCSEEIASE - B ghcf RUBHET
plurality ety b ckeny 37 exitbnaingdiewivéher lotigiiziicmatnd Swilco@aebpipe S&4 ieloveopahiang
49, providing a,sealing area as described.in more det ”o?, low. Similarly, the plurality of pipe blagkers
33 oG Gl AU SO o e g SRR g v
49, providavg saseilitey alfieanased estdlied thanotteed etaédrbdiamelT hgichdiedke propgstids cfuslodket rings

33 will Cac‘éﬁﬁpﬂ Bﬂ%@g@%&%‘?ﬂﬁb@%ﬂ%i&ﬂﬁ%ﬁ%’%‘fﬂ%&é&‘a jié‘tﬂﬁadfsr@b%%&étﬂ‘ﬁr? or

diameter surface of pip uring landing of pipe on pipe e valve within riser'43 will

be open %t‘ﬁq\ﬁiﬁ@h@r/\@@dg@ cbﬂMc;'r@qlaﬁi§tm@u@nrgasﬂag@hme[p_bs@]imm@Ipr{:ieeb@w%6_31 is
landed wihin thp QOFHI $I?@1’IV{;;] g%tﬁ)%’# Saidie d’é\WF&“‘F?&?&{o‘Hﬁd\%” 2 gosehaliaskinghassage

45. Wellbore fluid pressure wi ild within cavity 17 and passage 45 above blocker rings 33.
ContinueBiGiRnt Histanse presdions Hidideday arossadif aBbat HIScKkePRhNE0NiR RiBRe3]. as

downwagbaxidarselEnaRiex st andlpRitre inoR 3Rkl siyileP1ess cantam iR THPs Bisinto
tighter contact with pipe 39" thereby increasing the seal between blocker rings 33, the inner diameter

surface PRIRYANY FARPRE 5dtheuHPRE i BRSL SUeish REIRRP R SSure WHAIA CIRRSL 7 Rihyeatiéd fluid
to |ea§_pﬂﬂ(§dh§ u@@ﬁt . mm%{fﬂrmmggaeaa;m@dr?%@i?mli%ﬁnﬂsmwbwﬂ@_ thlrdntariijacnéﬂom@sii?i@@@ 33
extending down the inner diameter surface of cavi will form a |abyrinth s ecreasing the

Iikelihoog%?rgﬁ}tﬁ gl?a@@%%ﬁr?c?ﬂfb@k%@ ﬁﬁ@lﬁﬁemé 0 '*ﬁﬂyﬁé’l}}’eﬁ passage 019 fluid from

opening 49 may cause negative direction pressure on blocker rings 33 at or above opening 49 that

may forcEpide GrRitk@l Y1 rsfcobloipkesongs Fnsvituasich dadmtion avitenlRipe BRdngerindydeaihy
from magipulgtier,Riogks 2R At GG RdhEHuBrVaTd %%_ﬂ?ﬁﬁﬂﬁHY%bbd?&IBP REke7 1L iBaiRe

constructed such that blocker rings 33 will not extend the ‘axial length of tubular mémber 13 above
opening 297RIigat BisHRST HIgS Rt dsianBuMhd AtMABEREISEAHE BIARRCEXEAPIPR FiaFrRm§iRiBbove
opening Hl%éﬂéyrhﬂgﬂ‘gﬁ'ﬁ?@tﬁé%ﬁééﬁ HF%HBE%@“@%@H |9%%6k'éﬁgﬁr%3ﬁo%lﬁpﬁél'6\9 fifso
that they will not contact pipe 39" above opening 40, thereby allowing fluid to pass from opening 49 to
cavity 17NEHBHRHFO BRIt PR YR on I dRIG TR ARR s faeh v Bl Stk &F A ffom
pipe 39" k3 Referfing todtigesn Copiprablopksikél mExbe eripIsd drRbneitRYEisT. 4fh el eitvalve
53 may be Olé{ﬂed inline witm%%e kflocker JB between)é)ljiﬁe blocker 11 an .rise%|43 Pipe 39 will
further c8Hﬂ$i8 Bnefiivet REAME R, 3ReamBY (MIHRSS 29 RS YE A AR KRS préonter
(BOP) orcatlitgr sSuibge pevsdin el el wictheRasend Bumdignsc iad tiocaosdear afrtaeaigintddeckethergs 35
supported on a platform. riser tensjoner system or ri 036] Accardingly, the disclosed

pp G R A SR R e
blocker thaupmoitiysouctandoa cemlged bloiskeanpipsd.3rhe pipe blocker can then block flow from the
pipe or provide a means to direct flow from the pipe into an appropriate device. The pipe blocker

accompligioes)thipOYoistRathELiINtRMRAve a sufficient axial lengih accommodate pipe ends with
varying upper profiles. A sufficient number of bker rings 33 will be placed axially down the
inner diameter surface of tubular member 13 defiréavity 17 so that pipe blocker 11 may
secure to a pipe end having a varying profile, sastwhen the pipe end has been severed or
includes an opening partially along the side of pifge end. The number of rings used may
depend in part on the shape of the shape of th@fpigpe 39, and the force of the fluid flowing
from pipe 39. A person skilled in the art will lerdtand that angle, the material used to form

rigid metal rings 35 and compliant metal rings &Y% number of rigid metal rings 35 and
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increase in pressure caused by the flow of wellbore fluids from the damaged pipe. In this manner, the
seal or cap created by the pipe blocker increases as pressure from the pipe builds up. Still further, the
disclosed embodiments provide a plurality of sealing surfaces, thereby increasing the redundancy of
the pipe blocker seals and decreasing the likelihood that the pipe blocker will fail. The redundancy also
allows the pipe blocker to be used in multiple environments on pipes that do not have a traditional
landing surface, or that may have damaged portions below the traditional landing surface [0037] Itis
understood th tthe pre ent in ntloa IE]% y take marrbg and e nts cC several

vanannEOrW & RicsnEse O fh %vesn ?é&S % h% é'H@o‘i‘?
Having tkhs anwleb@ﬂfﬁt&emfeeaolh inngntian by r/eﬂeedmmddmmeobbnsrmqfamdIanmxpﬂnmentsoﬁ is

noted that th bodime SdlSClOS d are illu tra ive rtha miting in n e andt a
Tanea o B R N R (SR Bk R e Al Ak
disclosu weﬁgaoBZnaeerdepnsmtueepeonfwfeammw tfhevm@lmtpmteﬁﬂomheuayrﬁnemmmym m'&hbut a

correspo, '

obvious an eésl?r%@ll\s% q’lﬁc?)igesffkl%gg w aﬁ%\%’ upofr):l)g] ewewe’(é ?:S@E %?rﬂf‘t
preferrecBérWlibhl@M@mgfm&lﬁggﬁ,ﬁttWWIa@hﬁﬂ thesappended claims be construed broadly
and in a manner consistent with the scope of the invention. What is claimed is: 1. A pipe blocker (11)

for blockjog2B PR A FaTmEsRR, pqawbwaféioﬁyléla)&mﬁmmgﬁl e&mvel @@Vp’iy $b7) bipemgoarenlet

(19), tlet (23), d 15 f conical block ted t
Ciamotor A R R UTRS HEoE CV RS S i TS BloERP TS eitss)

being rigid (B&)crxdisome afriker bloakér vpegs (B3 heutgearvpliroh(@ans, Ilfted into place by a crane
or rig when in a surface environment, or the likgpening 23 is approximately equal to the inner
diameter of pipe 39 such that an upper rim 41 p&d9 may land on and abut downward facing
shoulder 25. Pipe 39 will have an outer diametss than the diameter of cavity 17 such that
pipe 39 may insert into cavity 17. Preferably,eplocker 11 will be positioned coaxial with
pipe 39. However, if pipe blocker 11 is not cohxi@h pipe 39, an operator or an ROV may
grip manipulation member 29 and adjust the physacaition of pipe blocker 11 relative to pipe

39, which may be secured to a wellhead or loweimeaiser package (Figure 6).

[0027] Referring to Figure 3, pipe 39 will be insertedbichvity 17 of pipe blocker 11. A riser
43 is coupled to the pipe blocker 11 and may extertie surface, a containment dome, or the
like. As described herein, riser 43 will includevave (not shown) allowing for passage 45 of
riser 43 to be variably blocked. The inner diametecompliant blocker rings 37 will contact
and deform against an exterior diameter surfaqaps 39. The inner diameter of rigid blocker
rings 35 are closely spaced to the outer diamdtg@ipg 39. Compliant blocker rings 37 will
experience a slight upward displacement as pipes 3®erted into cavity 17 and may extrude
into tighter sealing contact with pipe 39. The eni@l properties of compliant blocker rings 37
will cause blocker rings 33 to react against thépldcement to set an initial seal along the outer
diameter surface of pipe 39. Rigid blocker ringsrBaintain complaint blocker rings 37 in a
conical configuration. The upward force causes eammpliant blocker ring 37 to seal against
one of the rigid blocker rings 35. During landiofgpipe blocker 11 on pipe 39, the valve within

riser 43 will be open allowing for passage of wetkbfluids through passage 45.
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the blocker rings (33) adapted to seal to a pipe end (39) inserted into the central cavity (17); the rigid
blocker rings (35) having an outer diameter joined to an inner diameter of the central cavity (17); and
the compliant blocker rings (37) having an inner diameter smaller than an inner diameter of the rigid
blocker rings (35) and adapted to seal around an exterior of the pipe (39) when inserted from the inlet
(19). 2. The pipe blocker (11) of Claim 1, wherein the blocker rings (33) are secured to the tubular
body (13) so that an inner diameter of each blocker ring (33) is axially closer to the outlet (23) than the

e oL B E e SRR R A DS e
secured 43 thdlimretidsedeteiookity pastajealbty @ Perdaifles ipinkedlackeili(Libpefmthavaryein
Claim 1. WG (Ve o 0 HoCRa a0t A1E ronmauree it drdoeel e e g
blocker rig8G%) Bl wetdsdre whk inee bditddnetidrot tvwel Cemtch peasitg €149. above blocker rings 33.
Pipe 39 does not seal to downward facing shoul8er Phe fluid thus flows down around the
exterior of pipe 39 until reaching blocker rings. 38ontinued build up of fluid pressure within
cavity 17 axially above blocker rings 33 will causedownward axial force to be exerted on
blocker rings 33. This will press compliant blockings 37 into tighter contact with pipe 39,
thereby increasing the seal between blocker ril3gsh® inner diameter surface of cavity 17, and
pipe 39. Further increases in fluid pressure wittavity 17 may cause fluid to leak past the
upper blocker rings 33 proximate to riser 43. Hoave the plurality of blocker rings 33
extending down the inner diameter surface of cal/itywill form a labyrinth seal decreasing the

likelihood of any leakage around blocker rings 83he surrounding environment.

[0029] In some instances the upward force of the welllilords in pipe 39 may be so great that
the weight of pipe blocker 11 and pressure sedbdoaker rings 33 will not be sufficient to hold
pipe blocker 11 in place over pipe 39. In thes&ances, weights may be landed on and
suspended from manipulation member 29. The additiaveight suspended from manipulation

member 29 will overcome the upward force of thelbbegk fluids leaving pipe 39.

[0030] Referring to Figure 4, a pipe 39' may include atipar47 that has been damaged or
removed from pipe 39' prior to placement of pipeckker 11. As described above with respect to
Figure 3, pipe 39' of Figure 4 will be insertedoirdavity 17 of pipe blocker 11. Riser 43 is

coupled to pipe blocker 11 and may extend to tiitase, a containment dome, or the like. As
described herein, riser 43 will include a valvet(sloown) allowing for passage 45 of riser 43 to
be blocked. Compliant blocker rings 37 will contand seal against an exterior diameter
surface of pipe 39'. In so doing, compliant blackags 37 will experience a slight upward

displacement as pipe 39' is inserted into cavity A% shown herein, while pipe blockers 33 will

not contact pipe 39' at portion 47, the pluralitypge blockers 33 extending down the length of
cavity 17 will contact pipe 39' below portion 4#ppiding a sealing area as described in more
detail below. The material properties of blockergs 33 will cause blocker rings 33 to react

against this displacement to set an initial seah@lthe outer diameter surface of pipe 39

11



6. The pipe blocker (11) of Claim 1, wherein the compliant blocker rings (37) are formed of an
elastomer. 7. The pipe blocker (11) of Claim 1, wherein a conical surface of each compliant blocker
ring (37) seals against a conical surface of at least one rigid blocker ring (35). 8. The pipe blocker (11)
of Claim 1, further comprising a downward facing annular shoulder (25) at the outlet (23) within the
central cavity (17), the downward facing shoulder (25) adapted to be abutted by an end of the pipe
(39) when the pipe (39) is inserted into the central cavity (17) 9. The pipe blocker (11) of Claim 8,

wherein a closest ope of the blocker rings (33) is axially spaced fram the shoulder (25) to allow fluid in
tno pipe PSS AEEUARIGD BE IDETEOmb OF FI00 Lk RS (42 L A S BRI PR R (S5 ).
10. The pipsshigckén@booé Glais thradgreasadgangs.(21) is formed on an exterior upper end of the
tubular body (13), the flange (21) adapted to secure the pipe blocker (11) to subsequent subsea

O T P AL ek o e ity

remotely'tsgeraedilleRr|elosed, blocking passage 45. Wt fluid pressure will then build within
cavity 17 and passage 45 above blocker rings 3@ntidued build up of fluid pressure within
cavity 17 axially above blocker rings 33 will causedownward axial force to be exerted on
blocker rings 33. This will press compliant blockangs 37 into tighter contact with pipe 39’
thereby increasing the seal between blocker ri3gsh# inner diameter surface of cavity 17, and
pipe 39'. Further increases in fluid pressure iwittavity 17 may cause fluid to leak past the
upper blocker rings 33 proximate to riser 43. Hosve the plurality of blocker rings 33
extending down the inner diameter surface of cal/itywill form a labyrinth seal decreasing the

likelihood of any leakage around blocker rings 33.

[0032] Referring to Figure 5, a pipe 39" may includedeapening 49 that has been damaged or
removed from pipe 39" prior to placement of pipecker 11. As described above with respect
to Figure 3, pipe 39" of Figure 5 will be insertatb cavity 17 of pipe blocker 11. Riser 43 is
coupled to the pipe blocker 11 and may extend ¢ostirface, a containment dome, or the like.
As described herein, riser 43 will include a valmet shown) allowing for passage 45 of riser 43
to be blocked. Complaint blocker rings 37 will tact and seal against an exterior diameter
surface of pipe 39". In so doing, complaint bkrckings 37 will experience a slight upward
displacement as pipe 39" is inserted into cavity As shown herein, while pipe blockers 33 will
not contact pipe 39" at opening 49, the pluralitpipe blockers 33 extending down the length of
cavity 17 will contact pipe 39" below opening $8oviding a sealing area as described in more
detail below. Similarly, the plurality of pipe ldkers 33 extending the length of cavity 17 above
opening 49 of pipe 39" will contact pipe 39" abapening 49, providing a sealing area as
described in more detail below. The material proge of blocker rings 33 will cause blocker
rings 33 to react against this displacement t@sehitial seal along the outer diameter surface of
pipe 39. During landing of pipe blocker 11 on pg®#', the valve within riser 43 will be open
allowing for passage of wellbore fluids through seage 45.

12



12. A pipe blocker (11) for blocking a pipe (39) comprising: a tubular body (13) defining a central
cavity (17) having an inlet (19), an outlet (23), and an axis (15); a plurality of conical blocker rings
(33) mounted to an inner diameter surface of the tubular body (13) within the central cavity (17), at
least some of the blocker rings (33) being rigid and some of the blocker rings (33) being compliant;
the blocker rings (33) adapted to seal to a pipe (39) end inserted into the central cavity (17); the rigid
blocker rings (35) having an outer diameter joined to an inner diameter of the central cavity (17); the

blocker NRUCIASN AR REAJES Saei LR PG BYSRPBE (1) GHiEnan i W A e

(29); riser 43 will be closed, blocking passage 45. Wk f|UId pressure will then build within
cavity 17 and passage 45 above blocker rings 3@ntidued build up of fluid pressure within
cavity 17 axially above blocker rings 33 will causedownward axial force to be exerted on
blocker rings 33. This will press complaint blockengs 37 into tighter contact with pipe 39"
thereby increasing the seal between blocker rilgsh® inner diameter surface of cavity 17, and
pipe 39". Further increases in fluid pressuréniwvitavity 17 may cause fluid to leak past the
upper blocker rings 33 proximate to riser 43. Hosve the plurality of blocker rings 33
extending down the inner diameter surface of cal/tyill form a labyrinth seal decreasing the
likelihood of any leakage around blocker rings 33.

[0034] As shown in Figure 5, passage of fluid from opendi®gmay cause negative direction
pressure on blocker rings 33 at or above openinthd®may force pipe blocker 11 off of pipe
39". In this situation, additional ballast or glei may be hung from manipulation blocks 29 to
counteract this upward force. Alternatively, piplcker 11 may be constructed such that
blocker rings 33 will not extend the axial lengthtwbular member 13 above opening 49. In yet
another alternative embodiment, blocker rings 38 #xtend the axial length above opening 49
may be modified to increase the inner diameterdadker rings 33 above opening 49 so that they
will not contact pipe 39" above opening 40, thgratbowing fluid to pass from opening 49 to
cavity 17 without the ability to exert a force dodker rings 33 that may remove pipe blocker 11
from pipe 39".

[0035] Referring to Figure 6, pipe blocker 11 may be cedpghline to riser 43, and a valve 53
may be coupled inline with pipe blocker 11 betwegre blocker 11 and riser 43. Pipe 39 will
further couple to a lower marine riser package (LWMIB1. LMRP 51 may include a blowout
preventer (BOP) or other subsea wellhead devideer®3 may extend to a sea surface and be

further supported on a platform 55 by a riser temesi system or rig.

[0036] Accordingly, the disclosed embodiments provide nume advantages. For example,
the disclosed embodiments provide a pipe blockarthn be secured to a damaged subsea pipe.
The pipe blocker can then block flow from the pgreprovide a means to direct flow from the

pipe into an appropriate device. The pipe blockecomplishes this by using the internal
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the blocker rings (33) secured to the tubular body (13) so that an outer diameter of each blocker ring
(33), where the blocker ring (33) secures to the tubular body (13), is axially lower than the inner
diameter of the blocker ring (33); the outer diameter of each rigid blocker ring (35) is secured to the
inner diameter of the central cavity (17); and the rigid blocker rings (35) alternate with the compliant
blocker rings (37). 13. The pipe blocker (11) of Claim 12, wherein: the rigid blocker rings (35) are
formed of a metal and the outer diameters of the rigid blocker rings (35) are welded to the inner

O Bl LS SR VR R ) SRS R

manner, the seal or cap created by the pipe blookezases as pressure from the pipe builds up.
Still further, the disclosed embodiments provideplarality of sealing surfaces, thereby
increasing the redundancy of the pipe blocker saadkdecreasing the likelihood that the pipe
blocker will fail. The redundancy also allows tlpgpe blocker to be used in multiple
environments on pipes that do not have a traditiamaling surface, or that may have damaged

portions below the traditional landing surface.

[0037] It is understood that the present invention maye takany forms and embodiments.
Accordingly, several variations may be made infthregoing without departing from the spirit

or scope of the invention. Having thus descrifedgresent invention by reference to certain of
its preferred embodiments, it is noted that the @fithents disclosed are illustrative rather than
limiting in nature and that a wide range of vanas, modifications, changes, and substitutions
are contemplated in the foregoing disclosure amdpme instances, some features of the present
invention may be employed without a correspondisg of the other features. Many such
variations and modifications may be considered @lwiand desirable by those skilled in the art
based upon a review of the foregoing descriptiopreferred embodiments. Accordingly, it is
appropriate that the appended claims be constreegblly and in a manner consistent with the

scope of the invention.
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a conical surface of each compliant blocker ring (37) seals against a conical surface of at least one
rigid blocker ring (35); and the conical surfaces of the complaint and rigid blocker rings (37, 35) are
at the same angle. 15. The pipe blocker (11) of Claim 12, further comprising: a downward facing
annular shoulder (25) at the outlet (23) within the central cavity (17), the downward facing shoulder
(25) adapted to be abutted by an end of the pipe (39) when the pipe (39) is inserted into the central
cavity (17); and an upper blocker ring (33) is axially spaced below the shoulder (25) to allow fluid in
the pipe (39) to act against at least some of the blocker rings (33) in a direction toward the inlet (19).
16. The é}géb'l%g P%ﬂjsof Claim 12, wherein: a flange (21) is formed on an exterior upper end of

the tubulfr bod)& %8@ Bﬁlgcﬂgp%ls%} 8%%%%8 50 p?SgL{%)ﬂE:% P&&Bneig:blc’(:ker (11) to subsequent subsea

devices; and
a tubular body (13) defining a central cavity (haying an inlet (19), an outlet (23), and

an axis (15);

a plurality of conical blocker rings (33) mounted dn inner diameter surface of the
tubular body (13) within the cavity (17), at leasime of the blocker rings (33) being rigid
(35) and some of the blocker rings (33) being caampl(37);

the blocker rings (33) adapted to seal to a pige (80) inserted into the central cavity
17);

the rigid blocker rings (35) having an outer diaengbined to an inner diameter of the

central cavity (17); and

the compliant blocker rings (37) having an innendieter smaller than an inner diameter
of the rigid blocker rings (35) and adapted to sgalind an exterior of the pipe (39) when

inserted from the inlet (19).

2. The pipe blocker (11) of Claim 1, wherein the blecckings (33) are secured to the
tubular body (13) so that an inner diameter of daobker ring (33) is axially closer to the outlet
(23) than the outer diameter of the blocker ring) (@here the blocker rings (33) secures to the
tubular body (13).

3. The pipe blocker (11) of Claim 1, wherein the ouwt&rmeter of each rigid blocker ring

(35) is secured to the inner diameter of the céngaaty (17).

4. The pipe blocker (11) of Claim 1, wherein the rigidcker rings (35) alternate with the

compliant blocker rings (37).

5. The pipe blocker (11) of Claim 1, wherein the ridplbcker rings (35) are formed of a
metal and the outer diameters of the rigid blockags (35) are welded to the inner diameter of

the central cavity (17).

6. The pipe blocker (11) of Claim 1, wherein the cama blocker rings (37) are formed of

an elastomer.
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a manipulation member (29) is secured to an end of the tubular body (13) and adapted to be interacted
with by at least one of an operator or a remotely operated vehicle.  (a) providing a pipe blocker (11)
having: a tubular body (13) defining a central cavity (17) having an inlet (19), an outlet (23), and an
axis (15); a plurality of conical blocker rings (33) mounted to an inner diameter surface of the tubular
body (13) within the central cavity (17), at least some of the blocker rings (33) being rigid (35) and
some of the blocker rings (33) being compliant (37); the blocker rings (33) adapted to seal to a pipe

(39) end ertegnta e cenial ity (1, 1he i blocker g, (59) s an it et

joined to‘an inn
ring (37) seals against a conical surface of atleae rigid blocker ring (35).
8. The pipe blocker (11) of Claim 1, further comprgim downward facing annular
shoulder (25) at the outlet (23) within the centaVity (17), the downward facing shoulder (25)
adapted to be abutted by an end of the pipe (3@nwhe pipe (39) is inserted into the central
cavity (17)

9. The pipe blocker (11) of Claim 8, wherein a closese of the blocker rings (33) is
axially spaced from the shoulder (25) to allowdlum the pipe (39) to act against at least some
of the blocker rings (33) in a direction toward thket (19).

10.  The pipe blocker (11) of Claim 1, wherein a flar{@&) is formed on an exterior upper
end of the tubular body (13), the flange (21) addpto secure the pipe blocker (11) to
subsequent subsea devices.

11. The pipe blocker (11) of Claim 1, further comprgia manipulation member (29)
secured to an end of the tubular body (13) andtaddp be interacted with by at least one of an

operator or a remotely operated vehicle.
12. A pipe blocker (11) for blocking a pipe (39) conging:

a tubular body (13) defining a central cavity (bdying an inlet (19), an outlet (23), and
an axis (15);

a plurality of conical blocker rings (33) mounted dn inner diameter surface of the
tubular body (13) within the central cavity (17) |l@ast some of the blocker rings (33) being
rigid and some of the blocker rings (33) being cbamp;

the blocker rings (33) adapted to seal to a pif® €hd inserted into the central cavity
17);
the rigid blocker rings (35) having an outer diaengbined to an inner diameter of the

central cavity (17);

the compliant blocker rings (37) having an innemnaeter smaller than an inner diameter
of the rigid blocker rings (35) and adapted to sgalind an exterior of the pipe (39) when
inserted from the inlet (19);
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the compliant blocker rings (37) having an inner diameter smaller than an inner diameter of the rigid
blocker rings (35) and adapted to seal around an exterior of the pipe (39) when inserted from the inlet
(19); (b) inserting the pipe blocker (11) over the pipe (39) end, causing the complaint blocker rings
(37) to seal against an outer diameter of the pipe (39); then (c) allowing fluid from the pipe (39) to
enter an annular space between the pipe (39) and an inner diameter of the central cavity (17) to act
against an upper surface of the uppermost compliant blocker ring (37). 18. The method Claim 17,

wherein step (b ses. runni the e blocke fr rface Iocatlo to a subsea

(ocation axialy QECUETHE IHETI9) LRSS Gy S ARG S BB BT A TP B 3o)

end. 19. Thélowkbod ad ma)n\&ﬁewhmelbleﬁkpr(@r@mﬁmmto the tubular body (13), is axially
lower than the inner diameter of the blocker ri@8)(

the outer diameter of each rigid blocker ring (B5yecured to the inner diameter of the
central cavity (17); and

the rigid blocker rings (35) alternate with the qoiant blocker rings (37).
13.  The pipe blocker (11) of Claim 12, wherein:

the rigid blocker rings (35) are formed of a medall the outer diameters of the rigid
blocker rings (35) are welded to the inner diametehe central cavity (17); and

the compliant blocker rings (37) are formed of Es®mer.
14.  The pipe blocker (11) of Claim 12, wherein:

a conical surface of each compliant blocker ring) (8eals against a conical surface of at
least one rigid blocker ring (35); and

the conical surfaces of the complaint and rigidckés rings (37, 35) are at the same
angle.

15.  The pipe blocker (11) of Claim 12, further comprgsi

a downward facing annular shoulder (25) at theed#3) within the central cavity (17),
the downward facing shoulder (25) adapted to bétedhlby an end of the pipe (39) when the
pipe (39) is inserted into the central cavity (1laHd

an upper blocker ring (33) is axially spaced betbw shoulder (25) to allow fluid in the

pipe (39) to act against at least some of the leiodkgs (33) in a direction toward the inlet
(19).

16.  The pipe blocker (11) of Claim 12, wherein:

a flange (21) is formed on an exterior upper entheftubular body (13), the flange (21)
adapted to secure the pipe blocker (11) to subsegubsea devices; and

a manipulation member (29) is secured to an entdeofubular body (13) and adapted to

be interacted with by at least one of an operater @motely operated vehicle.
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providing a downward facing annular shoulder (25) at an upper end of the central cavity (17); and

step (b) comprises abutting an end of the pipe (39) against but not sealing to the downward facing
shoulder (25). 20.The method of Claim 17, wherein step (c) causes conical surfaces of each compliant
blocker ring (37) to seal against conical surfaces of adjacent rigid blocker rings (35).

17. A method for blocking an end of a subsea pipe (@nprising:
(a) providing a pipe blocker (11) having:

a tubular body (13) defining a central cavity (bayving an inlet (19), an outlet (23),
and an axis (15);

a plurality of conical blocker rings (33) mountedan inner diameter surface of the
tubular body (13) within the central cavity (17},l@ast some of the blocker rings (33)
being rigid (35) and some of the blocker rings [88hg compliant (37);

the blocker rings (33) adapted to seal to a piP¢ €Bd inserted into the central cavity
17);

the rigid blocker rings (35) having an outer diaengbined to an inner diameter of
the central cavity (17); and

the compliant blocker rings (37) having an inneandéter smaller than an inner
diameter of the rigid blocker rings (35) and addpteseal around an exterior of the pipe
(39) when inserted from the inlet (19);

(b) inserting the pipe blocker (11) over the piB8)(end, causing the complaint blocker
rings (37) to seal against an outer diameter optpe (39); then

(c) allowing fluid from the pipe (39) to enter annallar space between the pipe (39) and
an inner diameter of the central cavity (17) to agdinst an upper surface of the uppermost
compliant blocker ring (37).

18. The method Claim 17, wherein step (b) comprises:

running the pipe blocker (11) from a surface lamatio a subsea location axially above
the pipe (39) end; and

physically moving the pipe blocker (11) over thpe{39) end.
19. The method of Claim 17, wherein step (c) comprises:

providing a downward facing annular shoulder (25araupper end of the central cavity
(17); and
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step (b) comprises abutting an end of the pipe @$Binst but not sealing to the
downward facing shoulder (25).

20. The method of Claim 17, wherein step (c) causescabisurfaces of each compliant

blocker ring (37) to seal against conical surfamfesdjacent rigid blocker rings (35).
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