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while the well is still
Field of the Invention

ooe2)  The present invention relates generally to a system used to re-inject drilling cuttings or
drilling slurry into an annulus in a subsea well. The present fnvention provides a system for a
providing an increased re-injection rate into a pressure containing conduit while minimizing
erosion caused by the flow of the re-injected drill cuttings. The present invention discloses
configuring the re-injection inlet into a pressure containing conduit such that a cyclone effect is
produced in the flow path of the drill cuttings, which minimizes erosion and may eliminate the
need to hard face compone;lts of the system.

Description of the Related Art

o03]  Environmental concerns can be an important issue in the drilling of subsea wells in
different regions of the world. In particular, one environmental concern is the storage and safe
disposal of cuttings produced during the drilling of subsea wells. Some regions with high
particularly high environmental standards are the artic sector and the Norwegian sector of the
North Sea. Regulatory requirements have been introduced in the Norwegian sector that would
allow for the re-injection of drilling cuttings into the formation while the well is still being

drilled.



WO 2006/ 127845 PCT/[J52006/ 020141 -2 10004 When drilling a subsea well,

drilling nud is used to bring the drill cuttings to the surface where the
m xture of Wpi, Edl?ﬂlﬁmd and cuttings, or slurry, may be } 0@902@
stored. After being filtered, the slurry nust be stored or |spose in

accordance wth environnental regulations of the region. As discussed
above, one acceptable formof storage is the re-injection of the slurry
into the well formation. The re-injection of slurry can be a conpl ex
process and can greatly increase the~ drilli ng time, and thus increase the
cost spent on drilling a well. 100051 When re-injecting slurry into the
well formation for storage the re-injection flowrate my be increased in
an attenpt to reduce the tine that a drilling vessel needs to renmain at a
wel | . @ng diWhehdrillinge stlsea well,ahrdlingymudis used torringtthodrill cuitingsiiodhe surfabe
increase in erosion of conponents wused in the re-injection system Slurry
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potentially containing pieces broken off the drilling bit. Increased
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use of a re-injection systemnmay also increase the drilling costs per
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install the systemonto a subsea well head. The special running tool would
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time and cost to train personal to use the special running tool. For these
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’ used in the re-injection system. Slurry is a rather abrasive mixture as it contains drilling cuttings
as well as potentially containing pieces broken off the drilling bit. Increased erosion decreases
the useable life of a re-injection system and potentially could lead to failure during use.
Although it is desirable to increase the re-injection flow rate, it must be balanced with the
erosion caused by the re-injected slurry.
oos]  The re-injection of slurry into a well formation may also lengthen the overall drilling
time if the well cannot be drilled simultaneous to the re-injection of the slurry. In this instance
the re-injection of slurry may be too costly to the overall drilling of a well. The modification of
an existing wellhead to enable the use of a re-injection system may also increase the drilling
costs per well. The re-injection system may also require a special running tool to install the
system onto a subsea wellhead. The special running tool would also be an additional cost to a
drilling company as weli as the additional time and cost to train personal to use the special

running tool. For these reasons, drilling companies may not be interested in using a re-injection

system.



WD 2006/ 127845 PCTI US2006/ 020141 -3 [0007 The re-injection of slurry into
an annulus of the well formation may cause undue wear on well conponents.
For exanpl e ry may be injected in an annulus th j n an

i nner casingmgﬁgﬂﬁhﬁéction mandrel with the slurry being§?3?§€@@@%¢r0n1the
mandrel side towards the casing. The opening in the injection mandrel  may
cause the slurry to flow directly at the inner casing potentially causing
erosion the inner casing. This possibility of erosion requires hard facing
of the inner casing in an attenpt to ptevent undesirable erosion and
possibly failure caused by the flow of the slurry. Hard facing of the
casing is expensive and adds to the overall drilling costs associated with
the well. [00081 During the drilling stage, the primary function of the

wel | f opoot | The kesinfertion b vluir énto Ghianhulag obthetwd] fupinbtidromiag gause tundue wear
production of hydrocarbons. A re-injection systemthat -also utilizes the
vel | f ogd el edinpdhetsOFRr Skdrhple, GHé SIRY mdybe inficRUfiR a8 Ahills tHatisHetwden g
process causing the operators to switch between the two functions. Doing
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allowed for the re-injectjion of slurry into the well while allow ng for the
passagehast facing; af (thenignen cesing in Bb péempto prventndesjrableogrosion and,pasgiblynigiluget
woul d be desirable to provide a re-injection systemthat is adapted to

st ore deaideld byuthe flngsofdheislomy.s Hard facing ofi theanasing uss explensihe andeadds tothewtveral. |t
woul d further be desirable that the re-injection system nmay be connected
t 0 exi sdrilligg swstslasdveimteddeish tesvelll t  woul d al so be desirable to provide a
re-injection apparatus that provides for an increased dianeter flow path
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drilling of the well to begin the production of hydrocarbons. A re-injection system that -also
utilizes the well formation to store drill cuttings may interfere with the drilling process causing
the operators to switch between the two functions. Doing so would lengthen the time required to.
drill the well, thus increasing the overall drilling costs. To minimize costs, it would be beneficial
if the re-injection system allowed for the injection of cuttings for storage while the well was
being drilled. One possible problem is the transfer of drilling mud to the drilling site. The mud
may have to travel through the re-injection system. It would be beneficial if a re-injection
system allowed for the re-injection of slurry into the well while allowing for the passage of
drilling mud downhole.

oos)  In light of the foregoing, it would be desirable to provide a re-injection system that is
adapted to store drill cuttings and/or slurry in an annulus of the well formation. It would further
be desirable that the re-injection system may be connected to existing well head designs. It
would also be desirable to provide a re-injection apparatus that provides for an increased

diameter flow path thus allowing an increased flow of slurry, but also an apparatus that is



WO 2006/ 127845 PCT/ US2006/ 020141 -4 configured such that the flow of
slurry causes mninmal erosion to the conponents of the apparatus.

Addi ti onal lyg 240k/19¥84§ d be desirable to provide an inj eCt#}@ﬁgﬂ%Aﬁmﬁ hat has
bal anced injection ports that mnimze the erosion on the boundary

el ements of the storage annulus. It would also be desirable to provide a
re-injection systemthat may allow the drilling of the well concurrent to
the injection of slurry within the well formation. Further, it would be
desirable for the systemto allow fot*the flow of materi al , such as
drilling mud or cenment, through the injection systemto downhol e |ocations
Wi thout interrupting the re-injection of the slurry. 100101 The present
invention is directed to overconm ng, or at |east reducing the effects of,
one orconfigwredfsuthhéhat thsaidlows ef shuoryt baumérowenimBUNRARY ©F thkHEompdiEhS| @\theoot r |
The present application discloses a systemor apparatus to re-inject drill
cut ti ngpparafus. AdditRhAlly, @ weild ®8 desifabid PIp@¢de b irjédtioh Gystain, that Hak ealanded
containing conduit is disclosed with the.. provision for a renotely
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one enbodi nent, the systemto re-inject cutti'ngs conprises at | east one
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ring, and an | r.casing. .,The at.least.qne injectipon inlet.is. in.fluid
Compun Rt R iEhiniE R LB 10 othin R et OGpaiphe Pt it Rpul pesiaie ot b o
inturnisin flud g)gm"ru;hication W th a ci rcul,ar gal lery of the injection
adapt erthé syem taelio; B e dlovaat merabieeh fesining aniel of GEmPH dEsEinitor
that is in communication with the circular gallery. The inner casing of
the sydniestiarwystemdo dowahnheilogatidps wikhent inteauptingthe tainjestionnftheshiynj ect i on
mandrel, wherein cuttings nay be injected into the annulus through the at

| east qee i njThe present poventionlisalirectad ¢ bvevepming,air atdeastxedpaing theaaffecks oé| aiei ve
to the circular gallery such that a cyclone effect is created within the

gal | er yor mid2€ ofhihe issiadgetoitiabdd@se nmay be adapted to connect to a
conventi onal

SUMMARY OF THE INVENTION

wo11;  The present application discloses a system or apparatus to re-inject drill cuttings into a
well.formation for storage. In particular, a pressure containing conduit is disclosed with the.
provision for a remotely operated subsea connection for the re-injection of drill cuttings.

o121 In one embodiment, the system to re-inject cuttings comprises at least one injection
inlet, a drilling guide base, an injection adapter ring within the drilling guide base, an injection
mandre] within the injection adapter ring, and an inner casing. The at least one injection inlet is
iﬁ fluid communication with at least one flow path of the drilling guide base, which in turn is in
fluid communication with a circular gallery of the injection adapter ring. The injection mandrel
includes at least one injection port that is in communication with the circular gallery. The inner
casing of the system creates an annulus between the inner casing and the injection mandrel,
wherein cuttings may be injected into the annulus through the at least one injection port. The
injection inlet may be positioned relative to the circular galiery such that a cyclone effect is

created within the gallery. The drilling guide base may be adapted to connect to a conventional



WO 2006/ 127845 PCTI US2006/ 020141 -5 subsea wel | head. This system may al so
be used to inject other materials or nedia for the storage and disposal as
woul d be apwoeocscanesds by one of ordinary skill in the art paexisb@ebiagsibenefit
of this disclosure. [00131 The at | east one injection port of the
injection mandrel nmay be adapted to reduce erosion of the injection

mandrel due to the flow of the drill cuttings. For exanple, the injection
port may be angled to align with the flow of the drill cuttings.
Additionally, the entrance into the injection port may include rounded

corners. The injection mandrel may include at |east one flow by-port to
all ow the passage of material through the injection nmandrel. The at | east
one flow by port nmay allow the passage of cement and/or drilling nud

t hr ouglsubseewelheadt This systamimedy also beoused to injest pther materipls lor mediarfer thajstomeeon of
drill cuttings. 10014 In one enbodi nent, the systemincludes multiple

i nj ect iandhdispdsat as would b @ppragiated bp nne ofwrdinaty skilt inthe srtrhavingghebénefiteft thisn
ports. The multiple injection inlets and nmultiple injection ports my be
bal ancegkclogurei t hin the systemto reduce erosion on the inner casing due to
the re- injection of drill cutting and/or slurry. 100151 The re-injection
systemggy |1id 4d8sBbne ififbidn it Y tBEMfectiBR nahdrePRaY bt Q8GReBIYERE efdsn
drilling guide base and the injection adapter ring. The isolation sleeve
may be . e bt eds t jist ch
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fl ow path _he n the driJli i.de base and.the c¢ircul ar | Ler f the
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into the injectiqgn adapter ri when, the drilling.of the well_has been
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its first _position and a detent ring nay hold the isolation sleeve inits
second thelew ithm paspemeefopatenial shmugicthe igjegtien oeodigh The at least one flow-by port

may allow the passage of cement and/or drilling mud through the injection mandrel without
interfering with the re-injection of drill cuttings.

0014 In one embodiment, the system includes multiple injection inlets and the injection
mandrel includes multiple injection ports. The multiple injection inlets and multiple injection.
ports may be balanced to within the system to reduce erosion on the inner casing due to the re-
injection of drill cutting and/or slurry.

po1s]  The re-injection system may include an isolation .sleeve that is positioned between the
drilling guide base and the injection adapter ring. The isolation sleeve may be adapted to move
from a first position to a second position, such that when in the second position the isolation
sleeve blocks the fluid flow path between the drilling guide base and the circular gallery of the
injection adapter ring. The sleeve may be used to block the fluid flow path into the injéction
adapter ring when the drilling of the well has been completed. Shear pins may be used to secure
the isolation sleeve in both its first position and a detent ring may hold the isolation sleeve in its

second position.



-6 100161 The injection systemmay include a second inner casing within the

first inner casing that allows for the drilling to be perforned
si mul t aneougoheveli@ed €-i njection of drill cuttings in thFCT/&E'@U&/MﬁuI?et ween
the first inner casing and the injection mandrel. In one enbodi nent, the

first inner casing may be a 13 3/8" casing and the second inner casing nmay
be 10 % casing. The injection inlet may have at |east a 4" inner

di aneter. The injection mandrel may be an 18 34" rmandrel. The actual

di mensi ons conponents of the re-injecTan system such as the inner

casings, injection inlet, and injection, could be varied dependi ng on
application and necessary flow rate as would be appreci ated by one of
ordinary skill in the art having the benefit of this disclosure. 100171 In
one enhwdj neThe infactiopsateat mey inslude @\seched ifingr cading wishinrthe first innepéasingithat
cuttings into a well formation conprising a pressure containing conduit,
means fallows figrethe idhtlingl ol Be pafothed simultageoas té tlwntepiajebticd of tell puttingsiinethe
cont ai ni ng conduit, means for creating a cyclone effect within the fl ow
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and neans for directing the flow of drill cutting into the first annul us.
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containing co may | nclu single 1 njection
injecti.on_ inl.ets. The injectiop.nleis Si.tion 0S1 3,81 des
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i ncl udes i gélec i on i?T ts may be confi uT|_;ned t.o, have a | ar&g fl ow path such
as haviPRRdELf olipe pof Bf1005; CORRODENtS T the FPdRieeton, SYSIERLLSUSR 4she APRELr at us
may allow the apparatus to inject various materials or nmedia into the well
f or mat i%8¥ingse injestion dplet, #nd inipdiopsequld bp yaped denending ort APHEFHIPIEAGEESSFRYy
include a circular flow path around the conduit. The neans for creating a
cycl ondloxf fagecas wayldibecippersiatddebypensi of| adinary skill in the arebaving the hiengfitcafithig
drill cuttings relative to the circular flow path such that a cycl one
ef f ect dislosareeated within the conduit. The second annul us of the pressure
containing conduit is |ocated WO 2006/ 127845 PCT/ US2006/ 020141
0177  In one embodiment, an apparatus is provided for the re-injection of drill cuttings into a
well formation comprising a pressure containing conduit, means for injecting drill cuttings into a
flow path of the pressure containing conduit, means for creating a cyclone effect within the flow
path of the pressure containing conduit, a first annulus, a second annulus, and means for
directing the flow of drill cutting into the first annulus. The means for injecting drill cuttings
into a flow path of the pfessure containing conduit may include a single injection inlet of
multiple injection inlets. The injection inlets may be positioned at opposite sides of the pressure
containing conduit. The means for injection drill cuttings includes injection inlets may be
configured to have a large flow path such as having a four inch inner diameter. The large flow
path of the apparatus may allow the apparatus to inject various materials or media into the well
formation for storage and disposal. The pressure containing conduit may include a circular flow
path around the conduit. The means for creating a cyclone effect may include the positioning of

the means for injecting drill cuttings relative to the circular flow path such that a cyclone effect is

created within the conduit. The second annulus of the pressure containing conduit is located



-7 within the first annulus of the pressure containing conduit. The neans
for directing the flow of drill cutting into the first annulus may incl ude
an injecti Qfp pReasRIs contained within the pressure contmiTg2gemendii t. The
injection mandrel may include at | east one injection port, wherein the at

| east one injection port is in conmunication with the first annulus and the
at least one injection port is configured to direct the flow of the drill
cuttings into the first annulus. 1loolsl The apparatus nmay further include
means for the passage of material through the apparatus to a downhol e

| ocation. The neans may include by-pass ports |ocated wthin the injection
mandrel that allow for the passage of material through the injection
mandrel w thout interrupting the injection of drill cuttings through the

i nj ect i withipghe Srst panglusios the pressugsmenmtaiaing vepduity fthe magans toredirecting e dlowhed yde
means for preventing the injection of drill cuttings into the flow path of
t he pr edullicwtingmtosthe firsy avoiemay inthde nemi@tinnmandm? cerdained; wishindhe pragsures
positioned on the outside of the pressure containing conduit. The sl eeve
may be cowvzfihg chimluite The injédtion tmanfdres iay dnchaledit feasteme finjeqtivmi gortpwhersingheatn i n
t he second position the sleeve blocks a flowinlet into the pressure
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inject a slurry into a wellbore annulus conprising the steps of filtering
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slurry roug east one injection inlet into a pressure containing
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steps of punping the filtered slurry through the . flow path, of the..drilling
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circulating the filtere lurry around the circular gallery, which is in
fluid cB’Jﬁ?ﬁ?ﬁ mgpdrghthay “afoq ayessaereOﬁd mptere) ugﬁcsfaq Injgctign W%F@LW%‘H“"
mandrel . The nethod al so includes the step of directing the filtered slurry
VO 2006imerpgting themiestpoox/dodlocutings tigrough the injection ports into the first annulus. The

apparatus may further include means for preventing the injection of drill cuttings into the flow

path of the pressure containing conduit. The means may include a sleeve that is positioned on
the outside of the pressure containing conduit. The sleeve may be movable between a first
position and a second position, wherein in the second position the sleeve blocks a flow inlet into
the pressure containing conduit.

0019  In another embodiment, a method is disclose to inject a slurry into a wellbore annulus
comprising the steps of filtering the slurry of c!rilling mud and. drill cuttings and pumping the
filtered slurry through at. least one injection inlet into a pressure containing conduit, the at least
one inject inlet being in fluid communication with a flow path within a drilling guide base. The
method further includes the steps of pumping the filtered slurry through the flow path of the
drilling guide base to a circular gallery of an injection adapter ring and circulating the filtered
slurry around the circular gallery, which is in fluid communication with at least one injection

port of an injection mandrel. The method also includes the step of directing the filtered slurry



through the at |east one injection port to an annulus forned between the
injection mandrel and an inner casing within the pressure contai ning
conduit. [ sobe/1584set hod may further include the step '

i sol ation gﬁgeve/ to block the fluid conmunication bet mﬁTﬁgéﬁg??Pi ng
gui de base and the injection adapter ring. The nethod may include an
injection inlet that is positioned relative to the circular gallery of the
i njector adapter ring such that a cyglone effect is created within the
fluid flow path. The nethod may further™ include the step of drilling the
wel | bore while filtered slurry is re-injected into the annulus forned
between the injection nmandrel and an inner casing. The at | east one
injection port of the injection mandrel may be adapted to m nim ze erosion
t o t hetlirojghcthé atrleastiomirigjectiorhport tojaacmpulns formed betveemthe iinjettintemandré¢land enone
bypass port and the nmethod may further include the step of punping

mat er i @inet dusingotithinthe ateshirasontainimgleppdidts port. [ 00211 Anot her enbodi ment
disclosed is directed to a systemfor storing the drilling slurry from
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system may be adapted to store drilling slurry conprising at |east one
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an injection adapter ring, an injection nman , and an 1 nner casing " that
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gallery that is in fluid commupi catig jth the at | east qgne fl ow path of
the t effsiudecthe stepetft drlling t, o para il i%m s rweﬂwcﬁeﬁdww e rADPRIS at
| east one injection inlet to the circular gallery. The injection nmandrel
has at forewdtbetyeen thejinieeticnmpnsicel apd an inpgy casing. nlte| aylegstcanerinisriéen pahof the t h
the circular gallery and allows the injection of drilling slurry to be

i nj ect eyedtiononandee] aray Heleslaptod tavednintiteerosioe to twdnjegticmnuhandrel. i The ofjéction
mandrel . The sliding sleeve bore protector may be WO 2006/ 127845

PCT/ USz{aq6re afd¥ 4icludeOat least one bypass port and the method may further include the step of

pumping material through the at least one bypass port.

oo21]  Another embodiment disclosed is directed to a system for storing the drilling slurry from
multiple subsea wells of a template or system. One well of the template or system may be
adapted to store drilling slurry comprising at least one injeetion inlet, a template receptacle, a
sliding sleeve bore protector, an injection adapter ring, an injection mandrel, and an inner casing
that forms an annulus with the injéction mandrel. Drilling slury may enter the well through the
at least one injection inlet. The template receptacle may include at least one flow path in
communication with the at least one injection inlet and the injection adapter ring may include a
circular gallery that is in fluid communication with the at least one flow path of the template
receptacle, such that drilling slurry may flow from the at least one injection inlet to the circular
gallery. The injection mandrel has at least one injection port that may be in fluid communication
with the circular gallery and allows the injection of drilling shury to be injected into the annulus

between the inner casing and the injection mandrel. The sliding sleeve bore protector may be



adapted to bl ock fluid conmunication between the circular gallery of the
injection adapter ring and the at |east one flow path of the terrpl ate
recept acl ewd 96dedisdhe system may include at |east a seg;mﬁ ?91 jacent
to the well adapted to store drilling slurry, wherein dri |ng slurry from
the second well may be brought to the surface to be filtered. The system
also includes a first fluid conduit for the transportation of the filtered

drilling slurry to the at least one injection inlet of the well adapted to
store the drilling slurry. The syst may further conprise a second fluid
conduit for the transportation of filtered drilling slurry froma third

well to the at |east one injection inlet for the re-injection of the
filtered slurry. 100231 Anot her enbodi nent of the present disclosure is a
met hod addptedtot btk flgidaomennivatiat betweers fhet direnlan gallesy bf e injettidreaddptef ming

met hod conprising connecting a sliding sleeve to an interior surface of an

i nj ect |ag@ﬂ@®magtronelﬂag,pamtm@mbra@e@dqm@5 ring has an interior bore and
the sliding sleeve is novable froma first closed position to a second

open PGkt i Ofhe gﬂ?eh agaiﬁhﬁdé hERYE a RcBhE e gfir’:% eRtoR)| ﬂl@gve'ipﬁcfaﬁ&'ﬁ 8stée

|nter|or bore o ection adapter ring. met hod may al so incl ude

i nstal | dhﬂﬂlﬁtgﬂﬁ# 1}%&% aﬁyﬁgﬁ%}%fﬁo&ﬁ {uﬁi Rell |b§tb?o g\/\ﬁﬁp&g%ﬁ%ctequ%apt or

|ncludes a Ion |d|ng €eve, erernt

ring th sI| p The al,so
et u HEeing S i ettfese @fﬁqrﬂwﬁ@w@g? e Miapshiriion gf dne Blte® ooy
the inj ectl on flowl oop runni ng.an, i njection mandre down_ tq the injection
adapt edrillingdwgy o theeat loateone; igiscipminied jof ithe. el @dapted tosttors the drilling SluRYi ng
the injection mandrel on the slidable sleeve, wherein the slidable sleeve
i s novdae systeth anaydfodher comprise asecorthBuidwonduit fof theitragspeirtationyoffiltesed diillivgi on
system on a subsea wel | head may further conprise the step of using the

t est plslogrytfeonpadssdwell tocthd attlémst omej injetticminten fuditied rediffjéddich ofithd fikeredsthagi ment
of a nmethod of installing a re-injection systemon a subsea wellhead is

di scl og%8: TABotHE! &E6bAHAER of The!BreSet WRR1ds i@ 8 aShb@lbd Of HseaNe & Qe-Afjectiher i O
surface WO 2006/ 127845 PCT/ US20061020141 - 10

system on a subsea wellhead. The method comprising connecting a sliding sleeve to an interior

surface of an injection adapter ring, wherein the adapter ring has an interior bore and the sliding
sleeve is movable from a first closed position to a second open position. The slidable sleeve
protects the sealing surface on the interior bore of the injection adapter ring. The method may
also include installing the injection adapter ring onto a template receptacle that includes an
injection flow loop and a sliding sleeve, wherein the adapter ring moves the sliding sleeve to the
open position. The method may also include using the slidable sleeve in the first position to
pressure test the injection flow loop, running an injection mandrel down to the injection adapter,
wherein the injection mandrel includes a test plug, and landing the injection mandrel on the
slidable sleeve, wherein the slidable sleeve is moved to the second position. The method of
installing a re-injection system on a subsea wellhead may further comprise the step of using the
test plug to pressure test the injection mandrel

0024  Another embodiment of a method of installing a re-injection syst.cm on a subsea

wellhead is disclosed. The method comprising connecting a sliding sleeve to an exterior surface



of an injection adapter ring, wherein the adapter ring has an interior bore
and the sliding sleeve is novable froma first closed position to a second
open positiwo.2006herseet hod i ncl udes connecting a slidablecEsuseveobait he
interior bore of the adapter ring, wherein the slidable sleeve my be

noved froma first position where it protects a sealing surface on the
interior bore of the injection adapter ring to a second position. The

met hod may al so include installing thednjection adapter ring onto a
drilling guide base that includes an iThjection flow | oop, wherein the
exterior sliding sleeve of the injection adapter ring noves to the open
position. The nethod may al so include running the driIIing guide base down
to a conductor hou3|ng, installing the drilling gui se on..t

conduct @franrinigetionqdanter wee, twhered the adanierJingdips an HteriE rer &yﬁeetvs 1
pressure test the injection flow loop, running an injection nandrel down

t o t he imnyable from afiistpiesed positerciors sehend dpep position Tasaiedbd invludes eenngctingst
plug, and landing the injection mandrel on the interior slidable sleeve of
t he i nj #ckdable sletaptterthé interiorvbvee ef rthet idapientring] ohein drebdlidalsle steeee nsayntmey ed
to the second position. The nethod may al so include the step of renoving

the drihbidaofremi Q%Qaﬁﬁﬁltfdho%érbm pYsttdid @ adaling SiirBice dnh theiteRior Yores bf dheNg
sl eeve noves to the closed position. 1002sl I'n one enbodi nent, a network of

nul tipl foj e%ﬁ&?&ﬁ W {'111 tdR¥eddfd ?G%ﬁneglf'ﬂe étﬁod Ia§ also Hdlhde 1nﬁhﬂlf1é BSinjeBich @

pressure cont al |ng ondwt 0 S that has been adapted to
d
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injection of drill cuttings when the isolation sleeve is in a closed
posi t i offclugepinping the,drilling guide bassdewndp p carductasdoysing.insialing the deilling.@uds o
the flow of drill cuttings frommnultiple wells fromthe network.

Addi t i obase by thet ¢oadedsert hapsing wsing e slidabld slegvepnithe firsy pesitiont te paessyrs! test ghe-
effect wwthin the flow path to mnimze. erosion due to the re-injection
of the nhjectibn Botvt loogsrunking eancingctier] mandrel Hewmdo e injadbor A0&ptdr ¥avetein the
PCT/ US2006/ 020141 --11
injection mandrel includes a test plug, and landing the injection mandrel on the interior slidable
sleeve of the injection adapter ring, wherein the interior slidable sleeve is moved to the second.
position. The method may also include the step of removing the drilling guide base from the
wellhead, wherein the exterior sliding sleeve moves to the closed position.
(0025 In one embodiment, a network of multiple subsea wells may be adapted to re-inject drill
cuttings into a pressure containing conduit of one of the wells that has been adapted to inject and
store drill cuttings. The one well may include an injection inlet, a flow path through the well
formation, and an annulus within the well, wherein. the flow path connects the annulus to the
injection inlet. The one well may also include an isolation sleeve that prevents the injection of
drill cuttings when the isolation sleeve is in a closed position. The flow path of the one well may
be maximized to accommodate the flow of drill cuttings from multiple wells from the network.

Additionally, the configuration of the flow path may create a cyclone effect within the flow path

to minimize. erosion due to the re-injection of the drill cuttings. A second well of the network



may al so be adapted to store drill cuttings fromthe system The second
well would be adapted to conprise the sanme drill cutting re-injection
system as ipbéissssadapted wel | . Each of the wells of sdreusaedsweois may be
fluid connected to the injection inlets of both the first and second
adapted wells to allow for the re-injection of drill cuttings fromthe
entire network into either the first or the second well. Brief Description
of the Drawi ngs (0026] Figure 1 is a tpp view cross-section of one

enbodi ment of the re-injection system 150 of the present disclosure.
100271 Figure 2 is a side view cross-section of the one enbodi nent of the
re-injection system 150 of the present disclosure. 100281 Figure 3 is a

top view cross-section of gn enbodi nent of the re-injection system 150

havi ng m%%&&%ﬁ tqjstare 36% Cpiings 5‘3@0&1@ PSten; Féeéﬂnﬁgveiln‘”?'ﬁ@ﬁ?etaﬁmed
cut-away view of one enbodi ment of an injection mandrel 50 of the present
di scl osfercemptigotbe samms duill eutting re-injectign Aystem as badirsadapied wall oEadhrf thariells nent
of an injection adapter ring 20 of the present disclosure. 100311 Figure 6
i s an isfahehetivorkcmay bevyid\cornected to tiee injectior) imlets afibotly thedirstldng sedont atapsed
isolation sleeve 40 in the closed position. [00321 Figures 7A-7D show t he
MOV e e Nivel R to tall6wi f5:04ha ré-Gfjectibl Y drilt Quitidgs frbMmethé Biitee newvork lite ¢ither theofirst be
drilling guide base is renoved fromthe well head. 100331 Figure 8 is an

I SOMet Ihe seofivwele enbodi nment of the drilling guide base 200 of the
present disclosure. WO 20061127845 PCT/ US2006/ 020141 -12 io00341 Figure 9
shows an enbodi nent of the ﬁfi@isﬁ&rcnﬂitiﬁﬁloPﬁ}érlﬁ-aWﬁs i ncludes a sliding

sl eeve

joo26]  Figure 1 is a top view cross-section of one embodiment of the re-injection system 150 of
the present disclosure.

00277  Figure 2 is a side view cross-section of the one embodiment of the re-injection system
150 of the present disclosure.

oo28)  Figure 3 is a top view cross-section of an embodiment of the re-injection system 150
having two opposing injection inlets 10.

joo29)  Figure 4 is an isometric cut-away view of one embodiment of an injection mandrel 50 of
the present disclosure.

0030}  Figure 5 is an isometric cut-away view of one embodiment of an injection adapter ring
20 of the present disclosure.

joo31)  Figure 6 is an isometric cut-away view of the re-injection system 150 with the isolation
sleeve 40 in the closed position.

o3z  Figures 7A-7D show the movement of the isolation sleeve 40 when the injection sleeve
5 of the drilling guide base is removed from the wellhead.

(0033)  Figure 8 is an isometric view one embodiment of the drilling guide base 200 of the

present disclosure.



bore protector 320 in a satellite installation of the drilling guide base
200. 100351 Figure 10 shows the enbodi nent of Figure 10 with the injection
mandr el 50 wapebed27s¥s t hi n the re-injection system on thepcl/usboosm26eiseeve
bore protector. [003sl Figure 11 shows an enbodi ment of the present

di sclosure that includes a tenplate receptacle sliding sleeve bore
protector 330 as well as a sliding sleeve bore protector 320 in a tenplate
installation of the drilling guide basg 200. 100371 Wile the invention is
susceptible to various nodifications and alternative fornms, specific
enbodi mrents have been shown by way of exanple in the drawings and wll be
described in detail herein. However, it should be understood that the
invention is_not intended to he limted to the particular forps disclosed.
Rat her ,1008he FiguenP isbews an embedient ¢f the prrsent; displosyresthabingiudey 2 sHding gicgve
alternatives falling within the spirit and scope of the invention as

def i nedbopsprotestan 3@ mokeshtelite anstadlati®e ot the drilling guidelbasa 2l at i ve Enbodi nent s
100381 Illustrative enbodi nents of the invention are described bel ow as
they mghi bFiguesTp0 cliews the drhlsodiraenteofsHiglire M withehe iyjectiondnardrélny) tantiéd ng
back into a subsea formation. In the interest of clarity, not all features

Of an agiikhd 1ERAREERAFSbABnARESTIBELLdVE Bold prétbior. SPeci fication. 1t will
of course be appreciated that in the devel opnment of any such actual

enbodi , I i e LON-~ i £l 1Sy
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systemrel at ed .ajad Qusi ness-rel at consts ai nt.s,. i A one
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devel opnmeni . effori m.ght, he conpl.ex ti me-consum ng, but woul d
nevertH@P@fs?’%e’Bﬁta]imroBL?fﬁ’r‘f g aﬁ%‘%&gor those of ordinary skill in the
art having the benefit of this disclosure. WO 2006/ 127845 PCT/ US2006/ 020141
-13 10091 F\WYhike thea yertion isnspsgepiibin fgyaariens medificgtions, ands ghierantivenfdmss ¢ he

invention wll become
specific embodiments have been shown by way of example in the drawings and will be described

in detail herein. However, it should be understood that the invention is not intended to be limited
to the particular forms disclosed. Rather, the intention is to cover all modifications, equivalents
and alternatives falling within the spirit and scope of the invention as defined by the appended
claims.

Description of Illustrative Embodiments

jpo3s; Illustrative embodiments of the invention are described below as they might be
employed in the use a system to re-inject drilling cutting back into a subsea formation. In the
interest of clarity, not all features of an actual implementation are described in this specification.
It will of course be appreciated that in the development of any such actual einbodiment,
numerous implementation-specific decisions must be made to achieve the developers’ specific
goals, such as compliance with system-related and business-related constraints, which will vary
from one implementation to another. Moreover, it will be appreciated that such a development
effm"t might be complex and time-consuming, but would nevertheless be a routine undertaking

for those of ordinary skill in the art having the benefit of this disclosure.



apparent from consideration of the follow ng description and draw ngs.
10401 Figure 1 shows the top view cross-section of a re-injection system
150 of the i scl osure. The re-injection system i.ncl an
injection s Q@@@ﬂ%ngg a drilling guide base 200. The dr%&?ghgﬁﬁﬁgﬁé base
200 (shown in Figures 2 and 9) is adapted to be connected to conventi onal
wel | heads and does not require the re-design of a new well head. The
drilling guide base includes an injection sleeve 5 and an injection inlet
10. The injection inlet 10 includes-d3flow path 7 that allows for the flow
of material froman injection source 8 through the injection inlet 10 and
the injection sleeve 5. The injection inlet 10 is connected to an injection
source 8, which nmay be in fluid conmunication with the surface to provide

for theyke- i Pl bsPRcRfand hilVahRE&bTIhd Warious WRbEdiments ol BRSnedntibh willlbédoR@sS -

The drill cuttings nmay be filtéred at a surface |ocation by neans known to

those QlonfEAl ik Yortldetdriode %0 Miwing (E¥clipt Sﬁlfdr}%gé‘.' d connect the

i nj ect I'nl"et to a source of woul d be appreci at ed
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opening 15 of an injection adapter ring 20 positioned within the injection
sl eeve 290. Thhe &illing eyidesbase 206, (showndn KigwesiAi @k Pois adapted do bF connestedylel | ery
25 of an injection adapter ring 20. The circular gallery 25 <circunscribes
t he i nmenvehitiona twell béads laed idepsendtirequirdthp tredesigm gf 2eanwelbhead. d&be drillingw
path for the re-injected slurry. As woul d be appreci ated by one of

or di nargnidekbdst ih¢luddsearnidjectiohaledverdnaidoms isjéctionhimletil0c ullhe igedtionr inletdd d be
vari ed depending on the desired flow rate of the slurry through the

re-inj aadlhdd3 aSiow Bath 7\WEut2NORS fo? (AT WO iefeAADR6:M 28 jdctionlsdurb® 84Brolk the

re-injection systemof Figure 1 includes an isolation sleeve 40. The

oper at iiﬁjlégtfgél inf2 10 iaﬁ&"ﬂ?& PG 8648 540Thé‘infé§ti61‘?ﬁrﬁétrl%dis (cBnriteted 8 AHlinjetion

sl eeve, escri bed below I n references

source 8, which may be in fluid communication with the surface to provide for the re-injection of
filtered slurry, which includes drill cuttings. The drill cuttings may be filtered at a surface
location by means known to those of ordinary skill in the art. Various means could connect the
injection inlet 10 to a source of filtered slurry as would be appreciated by one of ordinary skill in
the art having the benefit of this disclosure. The injection inlet 10 provides for the re-injection of
the cuttings into the remainder of the system through above referenced flow path 7.

o411  The flow path 7 of the injection sleeve 5 is in communication with an opening 15 of an
injection adapter ring 20 positioned within the injection sleeve 5. The opening 15 is in fluid
communication with a circular gallery 25 of an injection adapter ring 20. The circular gallery 25
circumscribes the inner diameter of the injection adapter ring 20 and provides a flow path for the
re-injected slurry. As would be appreciated by one of ordinary skill in the art, the dimensions of
the circular gallery could be varied depending on the desired flow rate of the slurry through the

re-injection system.



Fi gures 8A-8D. The isolation sleeve 40 is adapted to nove between a first
position and a second position when the drilling guide base 200 is
renoved. | RydbgeseReNd position, isolation sleeve 40 Dbl gekEshbsvonath 7
from comuni cation with the opening 15 in the injection adapter ring 20
preventing the re-injection of slurry into the re-injection system 150. The
isolation sleeve 40 may be noved into the second position to tenporarily
stop the re-injection of slurry or na% be may be noved into the second
position upon the conpl etion of drilriﬁg the well bore by renoval of the
drilling guide base 200. The isolation sleeve may be slidably connected to
the injection sleeve 5 and/or the injection adapter ring 20. [0043 The
injection adapter ring 20 is connected to the conductor housing and
i ncl ude®en  The wtihjactiapedystemyof Figurh d tinchides anisolation sleevre4(. nHeeropdiation ©0€ theof
the injection adapter ring 20. The <circular gallery 25 is positioned to
al i gn Midldtiohhstecht @0 plad lreférred té e ai shut offi sheevs, Bedescribed Thedow dn refeteacesgial | ery
25 provides a flow path for the slurry around the inner portion of the
i nj ect iBguresPERBDE The iddlhtidd slebPe 46 Raagptad th HbVEBEHvEdtSa Bist békfidhl 4ndl Wl saéond
gallery may be varied to allow different flow rates of re-injected slurry
as woul d . i4ahe g Y i i ; :
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40
enbodi mrent, e I nject ring 2 oou In the

i njecti,Qn tem,150. of F re N, A ecti.on ndgel. .5Q.is .2 ithin
ST R MR B 3t ot estion e B SBEhRE 13AhE nipdntadnBEE R A o
orts 30. As shown.i.n . Figure 1, the injection man I . i,ncl ude t
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gallery 25 of the injection adapter ring 20. The injection ports 30 _may be
bal ancd@ayabeomarediine the seqerd Posigen themperasiky sion hearediniection of Hume Ppmayheni ze
the anmount or erosion caused by the flow of slurry within the system
Addi t i onayt beymoveddntp thesssconshpastionopen te7@apleion|afdeitiog/ theoell bore bysreporals 30
may be configured to reduce erosion caused by the flow of slurry past the
i nj ect iafrthe dilidg ghidé BaseF200. €Rlznisblation sleevenhayabee slidablyocdninectedfoethe iimjactjpmr t S
may be rounded and/or the ports

sleeve 5 and/or the injection adapter ring 20.

00433  The injection adapter ring 20 is connected to the conductor housing and includes a
circular gallery 25 that circumscribes the inner diameter of the injection adapter ring 20. The
circular gallery 25 is positioned to align with the flow path 7 of the injection sleeve 5. The
circular gallery 25 provides a flow path for the slurry around the inner portion of the injection
adapter ring 20. The shape and dimensions of the circular gallery may be varied to allow
different flow rates of re-injected slurry as would be appreciated by one of ordinary skill in the
art. In one embodiment, the injection adapter ring 20 may be a 30” ring.

[0o4s) In the injection system 150 of Figure 1, an injection mandrel 50 is located within the
injection adapter ring 20. The injection mandrel 50 includes injection ports 30. As shown in
Figure 1, the injection mandrel may include two injection ports 30 that are in fluid
communication with the circular gallery 25 of the injection adapter ring 20. The injection ports
30 may be balanced around the perimeter of the injection mandrel 50 to help minimize the

amount or erosion caused by the flow of slurry within the system. Additionally, the injection



may be angled or aligned with the flow path to mnimze erosion. The nunber
and configuration of injection ports 30 may be varied to provide nmultiple

i njection pRoNbGsiLAsNd the injection nandrel 50 as mukeT’%gZﬁQg%%ﬁi at ed

by one of ordinary skill in the art having the benefit of thrs I scl osure.
The injection mandrel 50 of Figure 1 includes flowby ports 55 that allow
for the passage of material, such as cenent or drilling nmud, to pass

t hrough the re-injection system 150 vi/ithout interrupting the re-injection
of slurry. 100451 The injection ports 30 of the injection mandrel 50 are in
communi cation with an annulus 57 between the injection mandrel 50 and an

i nner casing 60 (Shown in Figures 3 and 4). The injection ports 30 are
configured to direct the flow of slurry into the annulus 57. The annul us
57. i ports 8@ may b¢ comfiguinsl ®l xeduce erosivmicansad) byythe dlom 6f slutry ipaststhe anje¢tionvel |
formati on preventing potential environnental contam nation by the drill

cut t i Nngeandid) 800 RsRieRgmpleZthe ehtrdnde into ieChjettiodortsmaObe wunded dd/of alie gattst 0
affect the flowrate into the annulus 57 as woul d be recogni zed by one of
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a
Figure 2°shows a sﬁ%w ew cross-section of an injection system 150 of the
present .gi 0 44 | g.ﬁﬂaﬁ Ut Ferelplatsion] : :
conductogr&ﬁ?)tgdgll ﬁ%f?s%l%éagrqel #r%g tggjﬁl&ﬁgp ase‘aggla I néllblgoélgtg an |ﬁtjﬂee?:'@f=%plﬁ
sl eeve 5. .An..sol atjon sl eev 0 is si.tioned, between the . injegtion.
ol oove Binde} S sl Anpeeted o pranadiiRin b B RakRg it BeBR Lo e
novabl e, connected to.the injectiqgn. sleeve 5 and the adapfer ipnjectiqn ring
20 suc Hikelogtre; sBieaplegfion meagel 5‘5@?5‘1{@ muqeaqb% SROTS Bt et COPRRIAY 8% 1 on
between a flow path in the injection sleeve 5 and a flow path in the
i nj ect ipgssageiabmaierial pughzg cement xygsillingrgud twpaysthupogs theae-iugctionjsystemold)
Figure 3 shows a top view cross-section of an enbodi nent of the
r e- i nj exithouhingeysipting the 5@injtvtioniofisltirg. i nj ecti on mandrel 50 has four
injection ports 30. In this enbodinent there are two injection inlets 10
from whéessh siTh¢ Mjectiony pext 3 ofl thé mjéckion muadren0 ddén corh@ahication witle tus ardhilusay
57 between the injection mandrel 50 and an inner casing 60 (Shown in Figures 3 and 4). The
injection ports 30 are configured to direct the flow of slurry into the annulus 57. The annulus 57.
is used to store the slurry containing the drill cuttings in the well formation preventing potential
environmental contamination by the drill cuttings. The opening size of the injection ports 30
could be varied to affect the flow rate into the annulus 57 as would be recognized by one of
ordinary skill in the art having the benefit of this disclosure.
oo46)  Figure 2 shows a side view cross-section of an injection system 150 of the present
disclosure. A drilling guide base 200 may be connected to the conductor housing. The drilling
guide base 200 includes an injection sleeve 5. An isolation sleeve 40 is positioned between the
injection sleeve 5 and an adapter injection ring 20. The isolation sleeve 40 may be movable
connected to the injection sleeve 5 and the adapter injection ring 20 such that isolation sleeve

may be moved to prevent fluid communication between a flow path in the injection sleeve 5 and

a flow path in the injection adapter ring 20.



be positioned on opposite sides of the re-injection system thus injection
slurry into the system 150 in opposite directions. The |ocation of the

i njections wo®BbS123ddscreates a cyclone effect within th j allery
25 of the inject?oﬁﬂgdapter ring 20. The cycl one effect nggéﬁpg%ﬁyﬁinize
erosion as the slurry circles the gallery 25 and is directed into the
annul us 57 by injection neans. The injection neans nay be injection ports
30. 100481 As shown in Figure 3, the injection nmandrel 50 nay i nclude four
injection ports 30 angled to direct “tile f1ow of slurry into the annul us
57. The configuration of injection ports 30 may be bal anced around the
injection mandrel 50 to mnim ze erosion of the inner casing 60 due to the
injection of slurry into the annulus 57. As shown, the flow 35 of the

sl urry k&) di Fizuteed showoa topheiewnorodsesectioh ofyart bmbodijnent ofbthe reqinjecti®@. systemecond
inner casing 70 may be provided |ocated wthin inner casing 60 creating a

second 130R#Hersin B infootioh Mafdrell SWOhBVPasSHjdeton pored30Takh thes enicdithéi dhdpe tiseen
each of the injection ports 30. The bypass ports 55 may all ow t he passage

of ~ maLghi; ihlets"® fréth Shidn Bhterfhid¥nk Bm | Thé irfjétloh Hets 20
i njecti on@%c@l%ﬁlr rey Into the annul gg 5%. 10049$€élgingure Zi showsea ctt?tfh?away
vi ew of . | -of . ¢ R L 1-00: I . h.0l i rel
501 nol aRRtSRAF i Fpsy igBlot B SEiOHoAIIREE, w1l lCiold BR RO,
fl ow h 31 aroynd .1 he jnj.ect.ion ndrel 50. The injectiqgn t,.30,is
al 90 i nOPIPEPRER AR BiF 1oGAteR of e e ailre 40 cstegf oy lgnd St vty
mandrel 50. Wien installed in the re-injection system _the inner wall 33
of the thefeelaragrllsandt of thsonierton alapter ringH yLShesqydigmeretiest helpsio mipimizs 60.
The fluid flow path 31 of the injection mandrel 50 is in fluid,
comuniezesianoas the slurry isircles the gpliary dalane isydixacted e theapgylys Ty 5 eCve/ 02034 1
-17 25 of the injection adapter ring providing a flow path that allows the
re-i nj ebteanjestian myans mayrbevgectioaportsnd0.t he i nj ecti on nandrel 50. The
injection port 30 nay be adapted to direct flow of the slurry through the
i nj ect i@ POAk showniiftKigire 8, dieninjection mandbed S0NhEE inchide nfatd irféctioh pakis B0
i ncl udes .

angled to direct the flow of slurry into the annulus 57. The configuration of injection ports 30

may be balanced around the injection mandrel 50 to minimize erosion of the inner casing 60 due
to the injection of slurry into the annulus 57. As shown, the flow 35 of the slurry is directed into
the annulus 57 by the injection ports 30. A second inner casing 70 may be provided located
within inner casing 60 creating a second annulus 58. As shown, two bypass ports 55 may be
provided between each of the injection ports 30. The bypass ports 55 may allow the passage of
material past the injection mandrel 50 without interruption to the injection of slurrsr into the
annulus 57. |

[0o49)  Figure 4 shows a cut-away view of one embodiment of an injection mandrel 50. The
injection mandrel 50 includes an injection port 30 which is in communication with a fiuid flow
path 31 around the injection mandrel 50. The injection port 30 is also in fluid communication
with the inner cavity 32 of the injection mandrel 50. When installed in the re-injection system,
the inner wall 33 of the injection mandrel 50 creates an annulus 57 with an inner casing 60. The

fluid flow path 31 of the injection mandrel 50 is in fluid communication with the circular gallery



bypass ports 55 |l ocated around the perineter. The bypass ports 55 allow for
the passage of material past the injection nmandrel 50 without interfering

W th the repdnogsizean of slurry through injection portspcEfusnicndiae
annulus 57. Although only one injection port 30 is shown in Figure 4, the

nunber, | ocation, and configuration of the injection ports 30 could be
varied as would be appreciated by one of ordinary skill in the art having
the benefit of this disclosure. The injgction mandrel 50 al so includes
sealing neans 51 to provide a sealing ctonnection with the injection

adapter ring 20 of the re-injection system 150. 10050] Figure 5 shows one
enbodi nent of the injection adapter ring 20 of the present disclosure. The
injection adapter ring 20 includes openin 5, which is,in fdnéi d

conmuni éaef e njgrtion adapterriag Peydieg 3 flow 2kl re-uectechdurpeiq Wtedr  of
the injection adapter ring 20. \WWen assenbled as part of the re-injection
syst em a%0npd theeinisctionumandugh 0. rKhe dgjection; port Bimpy boadaptedctat diteat fpwirfithe
fluid flow path 31 and injection ports 30 of the injection nmandrel 50. The
openi ngslifry troughethe injjention portadd frite therannglu®67.i Theinjextion nfandret! 5S¢ alsoninelwcias i on
with the fluid flow path 7 of the injection sleeve 5 as di scussed above.
The i nj g¢fasd PoredsPichted #8umdOihi etineRs TheHypaE pREMNS diow ForPthe\Paskgé of
seal ing connection with the injection sleeve 5 of the drilling guide base

200. [oguaae}iaﬁ%agwhe- eétﬁmamama%ow&upﬂné&m‘g paﬁﬂae rb- S Roh QR sRigRMRugl | N

a closed position reventing the injection urry rnto injection
21 ) S0t Bt RSk AR EEY PRI R iR D0 SRR HiBre
Post ) O TSR A5 P S B S ke bR b
) St o i i s U R By i,
25 as well as an injection port 30 of an injection mandrel 50. The
i sol at i ornéieledy alsandtedesrealing meqns Xlotocprewidel a sealing connection with the injection
adapter ring 20 of the re-injection system 150.
oso)  Figure 5 shows one embodiment of the injection adapter ring 20 of the present
disclosure. The injection adapter ring 20 includes opening 15, which is in fluid communication
with circular gallery 25 that circumscribes the perimeter of the injection adapter ring 20. When
assembled as p«'zrt of the re-injection system 150, the circular gallery 25 is in fluid
communication with the fluid flow path 31 and injection ports 30 of the injection mandrel 50.
The opening 15 of the injection adapter ring 20 is also in fluid communication with the fluid
flow path 7 of the injection sleeve 5 as discussed above. The injection adapter ring 20 includes
sealing means 21 to provide a sealing connection with the injection sleeve 5 of the drilling guide
base 200.
(osyy  Figure 6 is a cross-section showing the isolation sleeve 40 in a closed position
preventing the injection of slurry into injection adapter ring 20. Isolation sleeve 40 includes an

opening 45 and is slidable connected to the injection adapter ring 20. When in the closed

position, the opening 45 of the isolation sleeve 40 is no longer in fluid communication with the



position by a detent ring, as shown in Figure 7D. 100521 Figures 7A-7D show
the retrieval of the drilling guide base once the drilling operations are
concl uded $§0085Bad S NO further need to re-inject dril ' pnto the
wel | head. $ﬂg2 d?il?%ng gui de base runni ng tool 300 (shoh%ﬁF%%E?%g?g 9) is
run to retrieve the drilling guide base 200. The running tool 300

unl atches the drilling guide base 200 fromthe conductor housing. As shown
in Figure 7B, as the drilling guide base 200 noves upwards away fromthe
wel | head the injection sleeve 5, purﬂ§'the i sol ation sl eeve 40 upwards.
Shear pins 85 connect the isolation sleeve 40 to the injection sleeve 5.
The isolation sleeve 40 includes a recessed portion 86 adapted to receive
a detent ring 90 positioned on the exterior of the injection adapter ring.
Once tdpenidgtlénef therigeGiem gdapts rivig 0.t s slowasin Biguret hethei opgnimgl 15 of tee t he
sl eeve and the sleeve shoulders out on an edge on the injection adapter
ring alihjeefidh0adaper $imgarz0 B fisfltid sor@minication Swith @l cirGlah @allérg 2B ad IvellGisgin de
base 200 fromthe conductor housing. As shown in Figure 7C, the shear pin

85 breakacddd oM 5 of B irdi &t trhaHaret 50€ Ve SsdlioNON&vE ROBRAS b1 if @S BIBEId T O
the isolation sleeve 46, whi ch remal ns connected to thée injection adapter

ring 3890%@38#’3%@5{fg%%%@@%&?@é@fﬂ%s the inlet in the injection adapter

ring scusse “shear pin 85 has sheared the
drillin ui de ba 0, my, be renmpy, f,r.am t he | | head, as_.shown in Figure
70, 108891 Fleyedne 7D SuER R of o O el e PRE e RriR Pged Dase
200. The drilljng qujde . bas 00 includes an,injectiop sleeve b th
connectae eandtudsd ol dhete i TRcber neeR g Thaarct drul SYIRES T tor PRlicag | Higad.
The drilling guide base 200 shown al so_includes two injection inlets 10 one
t he sandrilingiguids basp aunningsiopl YW Shever/ia Bgwrn Q) isgua to retdeyierthe fdlking guidabase a
fl ow path through the WO 2006/ 127845 PCTI US20061020141 -19 injection
sl eeve K. The rinpowgt toolB30nuhlatcheb the doifllingguadset base 200 freingheregnductor bmising. Wist hi n
the invention as would be appreciated by one of ordinary skill in the art
havi ng shoen e Riutd 7B fastthe drilliak Snide basec200Thevedripwatdsavaiyi fiksn ligswelead deso
includes a slurry injection valve systemto control

injection sleeve 5, pulls the isolation sleeve 40 upwards. Shear pins 85 connect the isolation

T,

sleeve 40 to the injection sleeve 5. The isolation sleeve 40 includes a recessed portion 86
adapted to receive a detent ring 90 positioned on the exterior of the injection adapter ring. Once:
the detent ring90 engages with the recess 86, the ring will close the sleeve and the sleeve
shoulders out on an edge on the injection adapter ring allowing the shear pins to shear, thus
releasing the drilling guide base 200 from the conductor housing. As shown in Figure 7C, the
shear pin 85 breaks allowing the injection sleeve 5 to move upwards with respect to the isolation
sleeve 40, which remains connected to the injection adapter ring 20. The isolation sleeve 40
seals the inlet in the injection adapter ring 20, as discussed above. After the shear pin 85 has
sheared the drilling guide base 200 may be removed from the wellhead as shown in Figure 7D.

[00s3)  Figure 8 is an isometric bottom view of the drilling guide base 200. The drilling guide
base 200 includes an injection sleeve 5 that connects to the injection adapter ring when. installed
onto the wellhead. The drilling guide base 200 shown also includes two injection inlets 10 one

the same side of the injection sleeve 5 that are in communication with a flow path through the



the injection of slurry into the re-injection system The valve may all ow

for the renote control of the re-injection system The drilling guide base
200 al so | w0 rdes27s4spport | egs 100 for support of the ROTAES2006/0201¢1
wel | head. The drilling guide base may be installed onto a wellhead in a
nunber of different ways. [oosal In a satellite application, the drilling
gui de base 200 may be previously installed onto an injector adapter ring
20 that then may be run to the wellheady Alternatively, the drilling guide
base may be run renotely and attached to the injector adapter ring 20. In
both instances, the drilling guide base 200 may be retrieved fromthe

wel | head prior to conpletion of the well. ioossi The pressure integrity of

the injection adaptor,_ri 20 may be.muai nt.ai ned by an exiernal ; .shut-off
Sl eeve TEIOTAGRGS. 7RIS Istafiph SR SUTHET R deTc, EAh TATaBt SRIF YTRhIR 15
when the. drilli r‘l&gui de base 200 is ngQ longer attached to the %ogg&:t or
housi nghveptien as ireoutt be ppnieriajed B ong oF erdinany skill in ithe: #7é haying the henstit s
external shut-off sleeve 40 to the open position providing conmunication
bet weendischasuienj Flot drilting ghide ba® 200calschimchidesca blarry dajedtionyvabe systenhte donjrelct i on

adaptor ring 20. The interface between the drilling guide base 200 and the
i nj ect i the irjéetaiph @f sluiMydnidGhé fe-injadtibn tysdm.t The shleewry4lloivsfon tearmbieominiryl
opened when the drilling guide base 200 is installed and closed when the

dri || ngf tedHetifjcbAsEsystefh. i ThedeimieSshidelihliss 200 sdRiciudes Rippbi tdgs Q00 Yérlshpgopnt 1 ol
val ves positioned in the flow |l oop to control any pressure which nay appear

in the 'glﬁt iCihe wolhk&IM TRO aril) 5%&<1T9a %W'ﬂﬁﬁ@?% Oq WfihdatiR Al
seal i nggfgdl}% acesd onet‘ﬁ% Fﬁnectgon aga toer rs?ng 20,1a S igl n% spléeve1 bor e
pr ot ect Qr §§g@cﬁf32g may be included in the systemas shown in Figure 9. WO
2006/ 12“}%%% FEOUBB! 020141 -20 The SSBP 320 is designed such that it

is positioned to ptrotect. the seal. . surfaces durin unni n t.h apt or
thr DugHOEh. o ShpsebliGAEBlcantn B AR R o be Breblely inRaaRIo the
injection mandrel 50 is run. The injection mandrel |ands on the top.face
of t he inicglor adapteriings?( thakthep may be run to the wellhead. Alternatively, the drilling guide

base may be run remotely and attached to the injector adapter ring 20. In both instances, the
drilling guide base 200 méy be retrieved from the wellhead prior to completion of the well.

[0oss)]  The pressure integrity of the injection adaptor ring 20 may be maintained by an external:
shut-off sleeve (see Figures 7A-7D) which seals the injection adapter ring inlet 15 when the.
drilling guide base 200 is no longer attached to the conductor housing. When the drilling guide
base 200 is attached it pushes the external shut-off sleeve 40 to the open position providing
communication between the injection inlet 10 and the circular galiery 25 of the injection adaptor
ring 20. The interface between the drilling guide base 200 and the injection adaptor ring 20 is
such that the sleeve 40 is automatically opened when the drilling guide base 200 is installed and
closed when the drilling guide base 200 is removed. This may be in conjunction with control
valves positioned in the flow loop to control any pressure which may appear in the re-injection
system 150.

lossj  To prevent damage to the internal sealing surfaces on the injection adaptor ring 20, a

sliding sleeve bore protector (SSBP) 320 may be included in the system as shown in Figure 9.



down thus exposing the sealing surfaces on the injection adaptor ring. \Wen
the injection mandrel is fully |anded, the circular gallery 25 is forned
with the seapdsooenzishe i njection mandrel 50 providing pressy i nment .
In the event that the injection mandrel 50 needs to be retr?@gﬁ@?ﬁ?he SSBP
320 will be automatically returned to it original position thus protecting
the seal surfaces on the injection adaptor ring 20. The SSBP 320 provides
the ability to pressure test the inj sétion fl ow | oop and val ves on the
drilling guide base 200 if the injectron adaptor ring 20 is pre-installed
in the drilling guide base 200. Further, SSBP 320 all ows for pressure
testing the seals between the injection adaptor ring 20 and the drilling
gui de base 200. [0057] The injection mandrel 50 may be run with a test plug
340 t hdthe S8BP320nis idesigival such thas itdsupositionelitg pretectGhe Jdab stréxes guring Bubingl | ows
for the pressure testing of the injection mandrel 50 prior to

re-inj ekd hdaptor \hgh he comipREibh @f dAHGE @ld Rhalt@SinbBBNpdsaimheantil théinjedtioa
system a pressure test can be perfornmed on the inner dianeter of the

i nj ect i ORIRBELE hup GHeOnfetifdn B INhAG! dr mqup Ehe ofBaIsSBPeIMeAA diaes AUt er

di ameter i1njection mandrel 50 and the inner diameter of the injection
adapt ory i 5 . di I e y be
an | i Aoyt rpcs ey Sel P QriEks G 000l AR flattbl HERE by Aokl
allows th or. 1h ressure testjn f. the val.ves an ippection flow.l oop
by pr eutitiel B flaSaahERe FE st et o8 s Frtmed B e 30 ort oot ol on
during drilling operations and protects the sealing areas that will be used
by t he S0rjrevifing pragsars epntaipmers. ol thegsveniy tlﬁxfswcg@rmqémso@/ peEdadq be_ o1
100591 In order to land the injection adaptor ring 20 into its final

posi t i aetrigyedhihe SSBP 320 wil] excautomaticelly retumedy, it priginglgrmitRechusprotesting:the r st
unl ocked fromits original position in the tenplate receptacle. Typically,
t he SSBEal 3@&faces bh tHednjeoti@cddaptobying20.eTint $SBH 82 podidesthe@bdity foumessgrel testt o
automatically nove to the open position as shown in Figure 12. |If the

i nj ect ithyinfedig A6wilodi¥antDvalves on the drilling guide base 200 if the injection adaptor ring 20

is pre-installed in the drilling guide base 200. Further, SSBP 320 allows for pressure testing the
seals between the injection adaptor ring 20 and the drilling guide base 200.

pos71  The injection mandrel 50 may be run with a test plug 340 that seals on its bore as shown
in Figure 10. The test plug 340 allows for the pressure testing of the injection mandrel 50 prior
to re-injection. When the injection mandrel 50 has been landed within the system a pressure test
can be performed on the inner diameter of the injection mandrel 50 to test the integrity of the
seals between the outer diameter injection mandrel 50 and the inner diameter of the injection
adaptor ring 20.

[0ess)  In another embodiment, a different SSBP 330 may be an integral part of a template
receptacle as shown in Figure 11. This allows the for the pressure testing of the valves and
injection flow loop by pressurising against the SSBP 330. The SSBP 330 is locked in position
during drilling operations and protects the sealing areas that will be used by the injection adaptor

ring 20.



needs to be retrieved fromthe re-injection system 150, the SSBP 330 wi ||
automatically slide back to its original position thus protecting the seal
surfaces. Agvowbici2ishe above enbodi nent, a SSBP 320 nay p@r,ggﬁ,g@ml‘ganage
to the internal sealing surfaces of t he i njection adapter ring 20

providing the ability to pressure test the injection flow | oop and val ves
on the tenplate and the seals between the injection adaptor ring 20 and
tenpl ate receptacl e 400. The injecti o&}mandrel 50 of this enbodinent is

i dentical to above enbodi nent and as ch may be run with a test plug 340
that seals on its bore. The test plug 340 allows for the pressure testing
of the injection mandrel 50 prior to re i njection. When the injection
mandrel 50 has been | anded within the stem a pressure test can be

per f or mewdl on In prsler torland thie dnjection adapt@ma intetitsofinakpasitien withinithe recigiectiothe
integrity of the seals between the outer dianeter injection mandrel 50 and
t he i nneystedi &5Gtthe SSBP 330chasrtp et firstnurdolded drom iits gorigfinal HOSIGOM irAktehtenaplate
vari ous enbodi ments have been shown and described, the invention is not so

|'i m t edreagiflacld. | Typical n@emotﬁlllwwﬁc@w a ﬁdlhﬁdie m%& aliitle Raustipdit to

vari ati ons as woul d apparent to one skilled int art. -22- Wat is

cl ai med, ] i

compri s/ roratal ggﬂ“’ U SR pETHE ! bR Fig 1) PR ‘gﬂ&% 8“?"‘1’ i
drillin d a n I W th
the. at  fesdt b0 BERGel Aot Bl iF %ﬂﬁ%ei%‘.f ﬁ”&%ﬁ%@épmﬂﬂﬁw et ¢ o

drillin e hase; a.ci ular aII ically contai
nj ect ﬂwﬁﬁﬁﬂﬁpasmﬂ it O el B Yool Singaces nf% VA e SRRt e o
| east one flow path of the drilling guide base,; i.njection mandrel wthin

the inj atBl 3#0 may pe preventfgmags to the,inisrngl sealing ﬁEHf@eS Phthe duipctipn adapter ring 20

providing the ability to pressure test the injection flow loop and valves on the template and the
seals between the injection adaptor ring 20 and template receptacle 400. The injection mandrel
50 of this embodiment is identical to above embodiment and as such may be run with a test plug
340 that seals on its bore. The test plug 340 allows for the pressure testing of the injection
mandrel 50 prior to re-injection. When the injection mandrel 50 has been landed within the
system a pressure test can be performed on the inner diameter of the injection mandrel 50 to test
the integrity of the seals between the outer diameter injection mandrel 50 and the inner diameter
of ihe injection adaptor ring 20.

ooso)  Although various embodiments have been shown and described, the invention is not so
limited and will be understood to include all such modifications and variations as would be

apparent to one skilled in the art.



at least one injection port in comunication with the circular gallery of
the injection adapter ring; and an inner casing wthin the injection
mandrel form ng an annul us between the injection mandrel and the inner
casing, wherein cuttings nmay be injected into the annulus through the at

| east one injection port. 2. The syst of claim1, wherein the at |east
one injection port is positioned in réf"ation to the circular gallery to
create a cyclone effect within the system 3. The systemof claim]1,
wherein the at |east one injection port is adapted to reduce erosion on
the injection mandrel. 4. The systemof claim!| further conprising nultiple
i nj ecti oVhatjieelaimedds:wherein the injection nandrel includes multiple
injection ports. 5. The systemof claim4, wherein the nultiple injection
ports and the nultiple injection inlets are balanced to reduce erosion on
the i nneCleddMhg. 6. The system of claim 1, wherein the injection mandrel
further includes at | east one flow by port adapter to permt the passage
of material through the injection nandrel. -23- 7. The system of claim 6,
wherei n tlhe rrat@stbmlto 'resinjeetrtmtttngs ohtd 4 weltigadushpriding! 1 ing fluid, or a gas. 8.
The system of ﬁ g rth@r conprising a sl eeve positioned between the
drilling gui d& "% @E‘Qﬁ %njecti on adapter ring, the sleeve being
adapted to noyeirfllipry@ddé ibase tlw)ﬂhlhhﬁrgutd@ Bhse SROQINE POt @R IO phitheinsyst em
of claim8, wherein the sleeve i.n the second position prevents

conmuni c&PBHNIER R theydl I9asipe jriedtioninldthe drilling gui de base and the

circular gall g yifiof Raptet mge\s;itmlﬁn]e@%n]tgegmde'b% 10. The systemof claim1
further conprising a second 1nner casing wWithin the inner casing.
a circular gallery vertically contained by the mjectlon adapter ring, the circular gallery
in communication with the at least one flow path of the drilling guide base;
an injection mandrel within the injection adapter ring, the injection mandrel including
at least one injection port in communication with the circular gallery of the injection adapter
ring; and
an inner casing within the injection mandrel forming an annulus between the injection

mandrel and the inner casing, wherein cuttings may be injected into the annulus through the at

least one injection port.

2. The system of claim 1, wherein the at least one injection port is positioned in relation to

the circular gallery to create a cyclone effect within the system.

3. The system of claim 1, wherein the at least one injection port is adapted to reduce

erosion on the injection mandrel.

4. The system of claim 1 further comprising multiple injection inlets and wherein the

injection mandrel includes multiple injection ports.

5. The system of claim 4, wherein the multiple injection ports and the multiple injection

inlets are balanced to reduce erosion on the inner casing.

6. The system of claim 1, wherein the injection mandrel further includes at least one flow-

by port adapter to permit the passage of material through the injection mandrel.



11. The system of claim 10, whereinthe wellbore may be drilled in the
second inner casing while cuttings are re-injected into the annul us
between the inner casing and the injection nandrel. 12. The system of
claim1l1, wherein the at |east one injection inlet has an inner dianeter of
at least four inches. 13. The systempf. claim 12, wherein the inner casing
is a 13 3/8" casing and the injection mandrel is an 183/4" injection
mandrel . 14. The systemof claim1l, wherein the drilling guide base is
adapted to connect to a conventional subsea well head. 15. The system of
claim1,, whergj FOLGCE | el 16.
The systen1o{ﬁEF %ﬁf%@hl éf@ﬁﬁqP@gt g“ﬁﬁféaﬂggg”ﬁﬂlng{dﬂgﬂgéﬁkﬁgﬁgthe
sliding gasl eeve protects a seal surface of the injection adapter ring. -24-
17. A method of injecting slurry into a well bore annulus conprising the
steps of; filtering the slurry, the slurry conprising drilling nud and
drill cugti Ngishie sputp bN@aitrhiefutthértcamesisd mléewelpbmmu@mbaweéretastinmnggmlm ection

i nl et |nto a pressure contai.ning conduit, st one injection inlet
bei ng i NP3 019G BHRSinT &2Pieb Hgth 1SS POUE fadém VR fnﬁwenﬁ ki o5 §" fi4 de
base; pqggm@goghglfiltered slurry through the flow path of the driIIing

gui de base to a flow path of an injection adapter ring, wherein the flow
path of the injection adapter ring is a circular gallery vertically

contai negd by ffae 'sﬂalnﬁc&f' QIQm@d@p@v Erein! sl%éJeC‘rH hd NGcdnl® ééltliénegf%%rﬁi urry

around t he circul*ar gallery o e injection adapter r|n circul ar
gal | er y @mmgllqahorf lbquwd:ndbﬁnﬂ%mp@thtmf the dillintg gufvie base dnd kst cisnlar galjescefitb port
of an ct| ? mandrel ; directing the filtered slurry through the at
e tion adapter 11
| east on njec 1on 6ort of the injection
10. The system of claim 1 further comprising a second inner casing within the inner casing.
11. The system of claim 10, wherein the wellbore may be drilled in the second inner casing

while cuttings are re-injected into the annulus between the inner casing and the injection

mandrel.

12. The system of claim 1, wherein the at least one injection inlet has an inner diameter of

at least four inches.

13. The system of claim 12, wherein the inner casing is a 13 3/8” casing and the injection

mandrel is an 18%” injection mandrel.

14. The system of claim 1, wherein the drilling guide base is adapted to connect to a

conventional subsea wellhead.

15. The system of claim 1, wherein the injection mandrel is landed on a sliding sleeve.

16. The system of claim 15, wherein if the injection mandrel is removed the sliding

sleeve protects a seal surface of the injection adapter ring.



mandrel to an annul us, the annulus formed between the injection mandrel and
an inner casing wthin the pressure containing conduit. 18. The nethod of
claim17 further conprising the step of noving an isolation sleeve to

bl ock the fluid conmuni cati on between the drilling guide base and the
injection adapter ring. 19. The nmethod of claim 17, wherein the injection
inlet is positioned relative to the cikul ar gallery of the injection
adapter ring such that a cyclone effect is created with the fluid flow
path. 20. The nmethod of claim 17 further conprising the step of drilling
the well bore while filtered slurry is re-injected into the annulus fornmed
bet ween tiHe i rf methpdaf inmwatihresllurgridtoarwellborgannubssiomgrisigd the Fieps ofict hod of cl ai m

17, wherein t at t e.injecti e} t he ,i-nj ion mandrel is
raaptod £o"m ficfihe b€ Bdtny ALY ERtdrAheRBfile HudliF il GEHIOD MO Sl L
claim 17, wherpempinghie filtreiciurgnhiroagidstdéast one linjebeion atletligas pressvee ppassg  port .

-25- 23. The.neth f claim?22 furth i si.ng. t he st f [
ot or i PRGN 4 AP ket it g e € FRppinaon AL FR ey MR £°

drilling dsilliHgrepidevas® mul ti pl e subsea wells conprising; a well adapted to
store drilling slurry conprising: at |east one injection inlet, wherein
drilling sl ur®magg téenﬁlé?req rarmpEirpughiihe flgw reterfdhe drilling gride pseitppdiow a
drilling Qi den BaREen Ecnlﬁtegfih%, \heRiraHE H6w DRRSF hR GhibtdioR dddter RERla BRFlaf | OW
path in ‘communi Cation with the at least one injéction inlet for the flow
of dri || igaberg vertiealty capfaingg by the driectigmpdapter ringig; a circul ar gal l ery

vertically conbaiingg Ry k€ sk aHuRe trRIARLEF ghileRdof hl§nibdiofi WhiferdRlg! €Y

the circular gallery being in fluid communication with the at least one injection port of an
injection mandrel;

directing the filtered slurry through the at least one injection port of the injection
mandrel to an annulus, the annulus formed between the injection mandrel and an inner casing

within the pressure containing conduit.

18. The method of claim 17 further comprising the step of moving an isolation sleeve to

block the fluid communication between the drilling guide base and the injection adapter ring.

19. The method of claim 17, wherein the injection inlet is positioned relative to the circular
gallery of the injection adapter ring such that a cyclone effect is created with the fluid flow

path.

20. The method of claim 17 further comprising the step of drilling the wellbore while
filtered slurry is re-injected into the annulus formed between the injection mandrel and an inner

casing.

21. The method of claim 17, wherein the at least one injection port of the injection mandrel

is adapted to minimize erosion to the injection mandrel.

22. The method of claim 17, wherein the injection mandrel includes at least one bypass

port.



in communication with the at | east one flow path of the drilling guide base
wherein drilling slurry may flow around the circular gallery; an injection
mandrel, the injection mandrel including at |east one injection port in
comruni cation with the circular gallery of the injection adapter ring; an

i nner casing form ng an annul us between the injection mandrel and the inner
casing, wherein the at |east one inje®ion port of the injection nandrel
injects drilling slurry into the annulus; and an isolation sleeve, the

i sol ati on sl eeve being adapted to bl ock the comuni cation between the
circular gallery and the at |east one flow path of the drilling guide base;
at | east 24. sedbadetet lof aldinra2Zzfirthtracompasingthe sedapp@eoping meteorlehwugh the ag
slurry, erei% drilling slurry fromthe at |east second well is brought
to the suffad& 48 P tered; and a first fluid conduit for the
transportation of the filtered drilling slurry to the at |east one

injection inlet of the we|] adapted to store dril|ing slurry. 25. The
syst em ofé4cl ai"‘rﬁyét&mftﬁuﬁtPWéJr’”%F&’stf%m&ﬁ@ Y2 Pells PBIEEI t for the

transportati of wePfaddgidd ®iRek dHiiihg d1iey SniprikMgf roma third well to the at
| east one injection inlet for the re-injectron of the filtered slurry. 26.

The syst em of atleast gnemjeciipe indetnwheiein @rilling; shigrygnddentss dbe weld thsaygh the one subsea
nanifoldiﬂgamghﬁ&bsea tenplate. -26- 27. A nethod of installing a
re-injectron systemon a subsea well head conprising; connecting an

i sol ation sl eevailting guidesbass; ithy dsliing apiédeobasarindludieg vi taastactepflew patni,

wher ei n LBg LLSERLAR ACARLEL oS R T Mol B 5 BF alREL9AAT the [ sol ation
sl eeve i s novable from a €losed-position to ah open d%S| on; connecting a
sl i dabl e sl eevridjativha&lapret gfig;or bore of the isolation sleeve, wherein the

:la:a?laﬁlgesz:’ ? :\égirgﬁ%ﬁ%ﬁem\éggalﬁ; gorl?ta?'nefdlbg/sﬂge f?xﬁe%tllgnl gigpt\é\pr%g? tl%e:t Cil%Ll%It gaﬁltersy a
in communication with the at least one flow path of the drilling guide base wherein drilling
slurry may flow around the circular gallery;

an injection mandrel, the injection mandrel including at least one injection port in
communication with the circular gallery of the injection adapter ring;

an inner casing forming an annulus between the injection mandrel and the inner casing,
wherein the at least one injection port of the injection mandrel injects drilling slurry into the
annulus; and

an isolation sleeve, the isolation sleeve being adapted to block the communication
between the circular gallery and the at least one flow path of the drilling guide base;

at least a second well adjacent to the well adapted to store drilling slurry, wherein
drilling slurry from the at least second well is brought to the surface and filtered; and

a first fluid conduit for the transportation of the filtered drilling slurry to the at least one

injection inlet of the well adapted to store drilling slurry.

25. The system of claim 24 further comprising a second fluid conduit for the transportation
of filtered drilling slurry from a third well to the at least one injection inlet for the re-injection

of the filtered slurry.

26. The system of claim 24, wherein the drilling guide base is part of a subsea manifold or

a subsea template.



interior bore of the injection adapter ring to a second position;

installing the injection adapter ring onto a drilling guide base that

i ncludes an injection flowloop, wherein the drilling guide base noves the
i solation sleeve to the open position; running the drilling guide base
down to a conductor housing of a wellhead; installing the drilling guide

base on the conduct or housing; using 14 slidabl e sleeve in the first
position to pressure test the injection flow loop; running an injection
mandrel down to the conductor housing, wherein the injection mandrel
includes a test plug; and landing the injection mandrel on the slidable

sl eeve, Her eidmtthed sf instelbh@a st-igpevion systempu edulisea weldhegkcommispgsi ti on. 28.
The nethod of c¢laim 27 further conmprising.the step.of usi the test plug
(o pressure. CBUR-Pd (APF IR El Roby Sl e A RsRh h it 38 U 1 e
conpri si rghetdireths tirggctionh adpom ving Gad dvein@fiod Bordghdghs Welati@sdeevé isanovable fived | head,
wher ei n thgﬁ%golation sl eeve .noves to the closed position. 30. A systemto

i nj ect métS POSIHON & 3 QRSP IPO§ 9t i on for di sposal and storage conprising;

at | east one ichifR6tidg0R slidibRl sleede & tHel inRREloIbUr6lOf BRSBolatidteslétive,] Whéteingh de
base including at |east one flow path in conmmunication with the at | east

one i nj ectidable slepvamay s meyed dtompa s Rptiden Whesgy hiretasth 2 serding spnface 9§ tfui de
base; a Gitcidfe Gl ifltioneHbiGaldedo SORLA REMRY the injection adapter
ring, the cirqufar ga'ﬁery i% coénunlcatﬂgﬁ Wwth the at |east one flow
path of the drnstallingghginjegdorbadzpter rigg ontan diiling gride haseethad irgludap erinjectione
In) eCt! 0'}10%%‘@, Sheleln e dﬁl“g Fﬂhg&}s% ﬁn%v%qpedig(ﬂllticinr}?eley ok tenlpgsﬁﬁgn;pn? .
I njection por I N comruni catron w the circular galer (0} e’ nection
adapt er ri ng;rumirg the drilling guide base down to a conductor housing of a wellhead,

installing the drilling guide base on the conductor housing;

using the slidable sleeve in the first position to pressure test the injection flow loop;

running an injection mandrel down to the conductor housing, wherein the injection

mandrel includes a test plug; and
landing the injection mandrel on the slidable sleeve, wherein the slidable sleeve is

moved to the second position.

28. The method of claim 27 further comprising the step of using the test plug to pressure

test the injection mandrel.

29. The method of claim 28 further comprising the step of removing the drilling guide base

from the wellhead, wherein the isolation sleeve moves to the closed position.

30. A system to inject material into a well formation for disposal and storage comprising;
at least one injection inlet;
a drilling guide base, the drilling guide base including at least one flow path in
communication with the at least one injection inlet;
an injection adapter ring within the drilling guide base;
a circular gallery vertically contained by the injection adapter ring, the circular gallery

in communication with the at least one flow path of the drilling guide base;



an inner casing wthin the injection mandrel form ng an annul us between the
injection mandrel and the inner casing the annulus being in comunication
with the at | east one injection port, wherein material may be injected
into the well formation through the annul us.
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an injection mandrel within the injection adapter ring, the injection mandrel including
at least one injection port in communication with the circular gallery of the injection adapter
ring; and

an inner casing within the injection mandrel forming an annulus between the injection
mandrel and the inner casing the annulus being in communication with the at least one

injection port, wherein material may be injected into the well formation through the annulus.





