DRI LL CUTTI NGS RE-| NJECTI ON SYSTEM CROSS REFERENCE TO

RELATED APPLI CATI ON [oo00i] This application is a
woameprmas Si onal utility application claimng pCrms2aog020141

to U.S. Provisional patent application no. 60/684, 099,

entitled, "Drill Cuttings Re-injection Systens," by

Andy Dyson, Tom Robertson, and Marci o Laureano, filed

May 24, 2005, incorporated_Ry. reference herein inits

entirety. BACKGROUND OF THE | NVENTION Field of the

I nvention [0002] The present invention relates

generally t em re-| Ilng
dutti ngs’ oo B EIEEILYGS b InEerioifinRrenr,
subsea well. The present invention provides a s stem
for a proRCSSRERRRING EAQRILATHIEAPPEACARION nt o &
pressure containing conduit while mnimzing erosion

(0001}  ckhis eappbygationeisf aonpreprovistona-utiljte cappticationl clatwingi pgerity to U.S.
The present invention discloses configuring the

Provisidrea pajesicdpplication|net 60/684099, Rheded)“DritioDitehfl R-igectibui Systems,” by
such that a cyclone effect is produced in the flow

Andy Ipﬂioh Glond RObEidon! 2BHINLRYS LaWtiabd) Hieli Mag €5, B3®S! Gheorporated by
and may elimnate the need to hard face conponents ng

referen nﬁﬂa¥§ﬁﬁg%mﬁ@@crlptlon of the Related Art [0003]
Lty , .

nvi ronnen oncerns can be an inportant issue in
the drilling qf I ' ' egi ons of
the world. | nﬁéﬁg&m&% bﬁ@@ﬁ&ﬁ‘ﬁoﬁ@ﬂ‘bﬁ concern is
the storage and safe_di al_of cuttings produced
during the drilling B iiﬁﬁé@&“ﬁ@?ﬂgl Sone regions Mﬁth
i.gh artlcularl hlg envj ronmental standards are..th
loouzy 2#1% preseat inyientigytel Wﬁ% 18R SiBteHh psedfomunRgdrpling cuttings or
Sea. Regul atory reqU|renents have been introduced in
drllllngtsh@ry\mq\,@g appulge i ®pubsgatvelNoullee present invention 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 componeﬁts of the system.
Description of the Related Art

0003  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.



allow for the re-injection of drilling cuttings into

the formation while the well is still being

wdandd1etk4f 0004] When drilling a subsea wel |, dpCiriusne/020141
mud is used to bring the drill cuttings to the surface
where the m xture of drilling nud and cuttings, or

slurry, may b e filtered and stored. After being
filtered, the slurry nmust b,e stored or disposed in
accordance with environnental regulations of the
region. As discussed above, one acceptable form of
storage is the re-injection of the slurry into the
wel I formation. The re-injection of slurry can b e a
oood)  When dstlling acabssaavril, delingmad Isyisechby ringathe deill gpitings frythe surface
time, and thus increase the cost spent on drilling a
where theehixtufeGI@5]lingrand ped cutfiegs; dongjusy unay bé fiteretihed siotdd. After being
formation for storage the re-injection flow rate may
filtered,08e isREFyEBSIObd floRl RIAHIRId nOadcefiaaee Wit dnivirBnihb@hl @gulations of
drilling vessel needs to remain at a well. One

the regifh.S %%Vcﬁwu@&% dRve e GREIJUDIE RSind 6 5iBlBE LS B Eliged R & the slurry
I's the increase I'n erosion of conponents used i'n the

. re-injection stem Sl ur is a rather r.asiv

into ther 2l ISR PHS I esBotbf Kbl Bl Fpu iR Bloos ang can greatly

. potential [y containing pieces broken aoff the drilling

increassine drfling Whs.d dhysdnerasg dhs eosk srent AR duﬁ@g@i wllife of a
re-injection systemand potentially could lead to

oos;  fWhew re-injegtingslusie int\theh vigh Hormatian fesiterags thetig-injection flow rate
increase the re-injection flowrate, it nust be

may be adreased th i htterhiteo exdnse the toaetheta drijlirighesseb neas éc tepchin at a well.
slurry. [0006] The re-injection of slurry into a well

One dish@¥4iBlole @8 iR sz IRe feSiiRtheNflbWeaR &l ihcrddselih kfdgiohiof@omponents
if the well cannot b e drilled sinultaneous to the

in %5 deBhREHSPBystim ! 8firS! b6 rhh atfedlisk ASHANS St doiuins drilling cutt

used ln?%]:enfl%ct{)o%/sofm sFur y_ ey be t00 cost\tl% o fhe o e cutings
overall. drilling of. a [] . i.fication of .an .

as well g5 Foftohroniihe iects Mghen R BB O pBEeRieq Heign deoreases
syste y alsg increase the drilljng c s per [, .

the useRe Fi5: PhteEt IRey YR AOKRALY ol ieaéip@c faffore during use.
running tool to install the systemonto a subsea i

Althougheit| sedagirabin etosipershssl the uigrinisglior dlowwsaie.dit ahew bs lalagped with the
addi tional cost to a ’

erosion caused by the re-injected slurry.

0oos)  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 well 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.



drilling conpany as well as the additional tinme and
cost to train personal to use the special running
woaale/127as t hese reasons, drilling conpani es mMRgTMISR006/020141
e interested in using a re-injection system[0007] The
re-injection of slurry into an annulus of the well
formati on may cause undue wear on well conponents. For
exanple, the slurry may b_§_injected i n an annul us
that is between an inner casing and injection mandre
with the slurry being injected fromthe mandrel side
towards the casing. The opening in the injection
mandrel may cause the slurry to flowdirectly at the
oo Theerination @f ghireniniedd gnrodissefithe ayeblsiopmation ey sapse undue wear
casing. This possibility of erosion requires hard
on well &ﬁg{bdﬁ@n@f RdpexhmpRl tieahirngmiap beringtted iptantaonplue e s between an
undesirabl e erosion and possibly failure caused by the
inner cadih®@¥hPinjdcRi6n Shatdrsl withethe sfiasi tein®injédiel Gami the niaddrel side towards
expensi ve and adds to the overall drilling costs
.associate A t j I i e
the casiefs SPAS Spiflnin e DRl praphRR R G e PIADIIh! Plfctly ot th
to allow the drillin

. of the wel.l ta.beqln.tf . :

iuner capjfg PaLsPHED GROSREPBRAPIBRoh CPUD T POTILS, o crprgy reauires
also utilizes the well formation to store drill . .

hard facipgrafiheyinnge oS B G PIHEATICRTARE o508 gd possibly failure
causi ng the operators to switch between the two

caused Hyuhe flosnsf thBeluny. sBarddadig bé thytdasimgtin expangive ead gfdslg the overall
to drill the well, thus increasing the overal

drilling Estd dskdgatéGith theh@elli ni mi ze costs, it would b e
beneficial if the re-injection systemallowed for the

&6t nd Wiabd NGS Jrdkars onaARE dhibkewélh€oeltilon\ViBso allow the
100031 Eg#ﬁ%1ggﬁyﬁ%ﬁg C%é poééiS?g problemis the transfer of

drilling ?)f Iél{\/elei)vgﬁ ﬁf%ﬁ%&ﬁ%}%gﬁog&&ﬂohio@ gnya}(;c%rbot-ﬁg.e mg—iﬁ]gé/tlidglaéé@tghpthat also

re-injectiron system It wou
.. heneficial .if a re-injection system all d foF. :
witzs SPGB <65 S BB L L A s s
for the passage of drilling nmud downhol e. %§EO9 [.n .
the operpioghto ssfitchrhetvesndhe MrfunFionge Hqing s Wauld Ipngihen thg time required to.
provide a re-injection systemthat is . )
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.
poosy  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



adapted to store drill cuttings and/or slurry in an
annul us of the well formation. It would further be
wdesioriatd4e that the re-injection system may bePCT/US2006/020141

connected to existing well head designs. It would al so
be desirable to provide a re-injection apparatus that
provi des for an increased dianeter flow path thus
allow ng an increased flow pf slurry, but also an
apparatus that isconfigured such that the flow of
slurry causes mnimal erosion to the conponents of the
apparatus. Additionally, it would be desirable to
provide an injection systemthat has bal anced

configutiedj sch i tbat ther tlewt eiaslumyn¢arisese mipimnad resesion 1@ rthe romponents of the
boundary el enents of the storage annulus. It would

apparat| seddigorthils] it atdudd be dpsimbladi® @ovide ianjisjetiienssyest dmt has balanced
that may allow the drilling of the well concurrent to

injectiofl BErté Haf GlihiANzOtheSdrbsiby opl thBibBuhdiey WRientOs Ml Brage annulus. Tt
Further, it would be desirable for the systemto allow

would a@s&{rbeetn %E%lr{ﬂﬂ? \gﬂg{?% & Eé-ﬂlé'ecti%ﬂ%pstéﬁ #l5d by gHoWH @filling of the well

Injection’systemto downhol e

| ocatians wi thout interrupti t he.re-inject.jon of the

concurrgi g i Teebbyt oy B@ULIE oo R hHRE ol PRuftes' dSirbte for
overcom ng, or at least reducing the effects of, one

the sysgm foRBowHor e Fowi/6E FEeIiAtoPIGR- B BBy R rough the
I NVENTION [oo0ii] The present application discloses a

injectios yystenmicodovapods latatons ovitheut mfesoipting thel rednjectionyef theslyrry.
well formation for storage. In particular, a pressure

(po10]  CIHtrbdhnvestivduis iditestedits ovaseating dhat Jeestpeducirg the effoets of, one
a renotely operated subsea connection for the

or more' dFthdlsffel sQTo@h alivel | cuttings. [o00i2] In one _
enbodi nent, the systemto re-inject cuttings conprises

at | east one i @MMX@Y@ﬁ%{H’ﬁ%@&E?ﬁ gui de base,

an injection adapter ring w i ng guide

se n. i ni .1 0. r j i "_'. 1 cutti i
o 05 RS RO ot B, Bl 1 REBIGP o utings o
injectjion inlet_is i.n fluid conmmunicati on

well oTRhER h 3t BLOHUBHbHE PR Py guiae baes Ylgnd vt the
inturnis in fluid communication with a circular .

provisiqpafor a rgmeselyraperates bssacienaerionder the reyin qgion;of jdé@tqugﬁlg&

[0012] rrItlilnc()jr:eelembodimen’c, 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
mandrel 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 gallery such that a cyclone effect is

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



i ncludes at |east one injection port that is in
communi cation with the circular gallery. The inner
woasieng7saf t he system creates an annul us bet weedTise006/020141
i nner casing and the injection mandrel, wherein
cuttings may be injected into the annul us through the
at least one injection port. The injection inlet nmay
be positioned relative to tthe circular gallery such
that a cyclone effect is created within the gallery.
The drilling guide base may be adapted to connect to a
conventi onal subsea wel | head. This system may al so be
used to inject other materials or nedia for the
subsea wellneadg sy sttirspog also &s uagslitodinisst efper weictinls @t Biedisfor gie storage
ordinary skill in the art having the benefit of this '
and dispéiab 8¢ RBUIIbe dpPRitdledTheomtofl @disbryoskdll imfhe arti lamingahe befefit of this
the injection mandrel may be adapted to reduce erosion
disclosur@f the injection mandrel due to the flow of the drill
cuttings. For exanple, the injection port may be
led tao align wi : il ' ;
oo S cen St i APpl b of R LRt g1 il e il RS duce erosion
i ncl ude rounded corners., The. inj.ecti.on nandre .
of the injefgorgandee! ELSHONEY FF B8 By BOFEET I R BUPE e pRbiggaport may
of materi al through the injection mandrel. The af e ..
be angle(l ¢msligrowh theofhp 9 ]él@rdtﬂllrﬁaﬁl%ﬂﬂ dvidipenalysths gatrgice Lpdhg injection
and/or drilling nmud through the injection nmandre
port mayninchda roumdeé coeeisngT irfection mandreljreast inglndo st lgastiope flow-by-port
cuttings. [oo0i4] In one enbodi nent, the system
to allowl thE ?d@k@ge; 3% nfaitdlak thrbh @ theoinjdctibe tnsendred. tThe 4t igast bhoflow-by port
mandrel includes multiple injection ports. The
may allér?gi}fl% %gﬁsgg{lﬁ ChhoRt Add&t érilﬁﬁ% e irBligh Y R§dckion matdrd without

anced to wthin the systemto reduce

. .er 0S| on. the i 1 j due to the reinjection of
1nwﬂbnﬂﬁV”%QQ%FTW%ﬁﬁgﬁgﬁﬁyléﬁﬁ#&%. [00i 5] The re-injection

system nmpy_.i ncl ude an isol ation sl.eeve.that .i.s g
oo Joine] TRERAER R SYHEm GPPRAPH PG isRua s, gt the injection

injection adapter ring. The isolatiqn sleeve b?. e
mandrelsgelydexinbmhowiedtionmonst i Fit meBile iBse08 BleSeRghgrltple injection

position, such that when in the second position the
ports maysbé balansed to within the system to reduce erosion on the inner casing due to the re-
injection of drill cutting and/or slurry.
o015  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 injection
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.



sl eeve bl ocks the fluid flow path between the drilling

gui de base and the circular gallery of the injection
weadapiiersssi ng. The sl eeve may be used to bl ockPCinais2006/020141

fluid flow path into the injection adapter ring when

the drilling of the well has been conpl eted. Shear

pins may be used to secure the isolation sleeve in

both its first position anqsa detent ring may hold the

isolation sleeve in its second position.[0016] The

i njection systemmay include a second inner casing

wthin the first inner casing that allows for the

drilling to b e perforned sinultaneous to the ) )
oots)  The inj¢ioni systemf maly inkclude atse¢angsinner capiag avithin the fysltipeercasing that
the first inner casing and the injection mandrel. In

allows foNeheedilfdl 1@ bk petioandd sigtultaneeers toabe nginjeyiob of dailll@uttings in the
3/ 8" casing an(fthe second inner casing may b e 10 3A"

annulus SBSIAE thd BEstiithe? ChdifD ah MHRL infERMoh av@dAl. [@38¢ embbdiment, the first
inner dianeter. The injection mandrel may b e an 18 '

inner caﬁalﬁfgirﬂ?ygg?r gl 13 S-J}Q’e cgs(fxlléJ %lld ﬁieg%gélk&)ﬂﬁlep Qégﬂﬁﬁnﬁﬁg Eeolfo AL ®asing. The

i'on system® suc e I nner casl hgs,
.. . inLection inlet, and .injectio ul.d b.e varie 379
infections GG GRnAlait Ak B GHHECABEAmy YTl yEEmay be an 18 %
woul d b e appreciated by one of ordinary skill in the

h .
mandrelar fTbhaagtuny diflensienseeorppaienisnps thei scingrstPR. SYpisEY Apch gs the inner
one enbodi nent, an apparatus is provided for the
casings, r@jectipe oilétpandfinjestion] could thergsiei rieperadingph appli¢psion gind necessary
conprising a pressure containing conduit, nmeans for
flow rate s 8641 Be Hpbldciatadt iy Bigks of bidonary fskidinptht lartdfavirdeethe benefit of this
pressure containing conduit, neans for creating a
disclosgycl one effect within the flow path of the pressure
containing conduit, a first annulus, a second annul us,

nd_means for .direct] : ; f | 3 F RE T ftBies int
e L
el o P P R R P i oo
multiple injection inlets. The jnjection inlets ma%.ge
flow patioe, th pressuraconipivng qoaduitgreansox freatieea syplene etfect within the flow
contai ning conduit. The nmeans for injection dril
path ofCthiet pregsiré rohtathisy icopdatt ia)rﬁlrstnargmll;lsmysqﬁogd 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 pressure 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



configured to have a large flow path such as having a
four inch inner dianmeter. The large flow path of the
wappwriatsss may all ow the apparatus to inject vVRCTMS2006/020141
materials or nedia into the well formation for storage
and di sposal. The pressure containing conduit may
include a circular flow path around the conduit. The
nmeans for creating a cyclogg_effect may i ncl ude the
posi tioning of the nmeans for injecting drill cuttings
relative to the circular flow path such that a cycl one
effect is created within the conduit. The second
. annulus of the pressure containing conduit is _
within the diasteanilvup ioh therressureseoniginins gengit. t hae prearssior directing the flow of
contai ning conduit. The nmeans for directing the flow
drill cuttihg dhmtd ithe Gust srinuwdpsi mepinchde fan igectammubndselmntaimed withen dre pressure
i njection mandrel contained within the pressure
containfi@toadit. he@fudtibh mahldee] hidlyesdlidyatiteadbd infdyioh peHtUeRerein the at
at | east one injection port, wherein the at | east one
least oﬂthﬁFﬁdlpgrP?sr' 1 doPnrhniC/IRURHIE Blel 90t Mdulus! 4 thé bfleast one injection
annul us ‘and the at |east one injection port Is
. configyred. to. direct -t.he £l ow.of .the dfill i ngs
poctis ?%1;%# Fhndihfired T%‘E@?ngfﬁ‘témg%%gfé%@%yl
rther include _neans. for the sage of material .
oots) ¢ o Bt T3, SAGSInE s, TRRARRHBT diif GEseRErP! Talsrial through. the
means may include by-pass ports |ocated within the .
apparatps e et doyynhatentication. hdthe an¢any hay indhedepbspasgepats located within the
materi al through the injection mandrel w thout
injection mhardeel ghatreglovh éori the eassagan odHathrial through thegisjectiomughdrel without
the injection ports into the first annulus. The

interruARRah@injéction of fddill AiffindsnBloudR (LR bA poRE enenkd fiGt biitilus. The
injection of drill cuttings into the flow path of the

apparatgf g%?;ﬂﬁ&qgﬂﬁh@ hEng ?cﬁggéJenti;{ h ol &Y drifiCduiisanto the flow

at 1's position on the outside of the

st (O] secon

paosition, wherein in the seco sition the sleeve
the outdl F¢he, PRoSeie GoPEATIG FnEHE 3?1@3“@%@ BB PRITAPYGIe Detween a first
~_conduit. éooLQ] I n anot her enbodi nent, a nethod is L
positionprctd sgrend positipovhegeislin theysependapasitios the sleevesblacksustlow inlet into
conprising the steps of filtering the slurry of
the pregintel dontagningidoratudt. dri |1 cuttings and punping the

path ofﬁé%ﬁ%e#sreu?%gg%%#gag Id%ﬁn ietm%a}-rrlgﬁna lnlzl%}a{l % eegree[hat is positioned on

0019  In another embodiment, a method is disclose to inject a slurry into a wellbore annulus
comprising the steps of filtering the slurry of drilling 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



filtered slurry through at | east one injection inlet
into a pressure containing conduit, the at |east one
wonpmoaR7d48l et being in fluid comunicati on w t RCaUSk@$/020141

path within a drilling guide base. The nmethod further
i ncludes the steps of punping the filtered slurry
through the flow path of the drilling guide base to a

circular gallery of an i nj_eg:_ti on adapter ring and
circulating the filtered slurry around the circul ar
gallery, which is in fluid comunication with at | east
one injection port of an injection mandrel. The net hod
al so includes the step of directing the filtered

through tHeuat tepstne ingjhctidnepaat to] aazpamnulyg éommdg@wm theypngedtign gppndrel and an
annul us formed between the injection mandrel and an

inner cadi@®ithinAie p@ssiré bormaihing qondsisur e cont ai ni ng condui t.

‘ [ 0020] The nethod may further include the step of
po20]  TRY hiRehcAnAysRk@El RRludk @eVsted 6f Rbogk ah idldtlonistbeve to block the fluid

comuni cati‘on between the drilling guide base and the
I | LN : le a
commf{ S5-I )V v HBHI ARG e method my

. circular .gal lery of.the injector, adapter rin h_.
inciude g fecsoparpiel Smsipnrd SR Qg PRI slibS o upssgy adavter
) ath. The nethod may further inglude the st of
ring sucgrthau 3 pirplensectigst Ingededyifan thy é&deﬁo‘gmﬂhr y%ﬁ"s method may further
re-injected into the annulus formed between the
include ithyj step i cfrdrittimgittled watbognwhile dilteredslagy ivhe-iniecteédsto the annulus
one injection port of the injection mandrel may be
formed Bélapéethetifjetiidn Mhd@eledndsdnoinnérccaking. iThi et tdastroneen@ct@dn port of the
The injection mandrel may include at |east one bypass
injectio® Rlahd @0 thaly e dlﬁf)ﬁé@% HEMirhiZE teh®don facthy djeétitd) ®befeDf The injection
punpi ng material through the at | east one bypass port.
[9 0 | ' b nflly REthEH ircRudR the step of
mandrels?gfé%%lﬁér étg? %S} ﬁ%%g/h%@gﬁr%ﬁg&?ﬁgtrh F(; n?%){)m mﬂd% I ple e Siep 0
. Subsea. wel | f t |l ate or system One well of the
pumping gakriaf ﬁﬁwﬁﬁg?@ﬁﬁﬁﬁﬁn@e g@aﬁﬁgﬁed to store drilling
slurry conprising at |east one injection inl eé, a...
oz tApsheaembedingpt displescdiis dirpefed i 3 prira fyoorng 1B defline sturry from
an injection adapter ring, an injection mandrel, and
multipleasubisemevells afiantgntpiatie of swsteman Oaanuellief dhe femmiate or system may be
injection mandrel. Drilling slurry may enter the well
adaptedt B sbetg irllldg slurry comprising at least one injection 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 inj éction mandrel. Drilling slurry 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 slurry to be injected into the annulus

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



at least one injection inlet. The tenplate receptacle
may include at | east one flow path in communication
wonods/iesasat | east one injection inlet and t hePCT/US2006/020141
injection adapter ring may include a circular gallery
that is in fluid communication with the at |east one
flow path of the tenplate receptacle, such that
drilling slurry may flow fromthe at |east one
injection inlet to the circular gallery. The injection
mandrel has at | east one injection port that may be in
fluid communi cation with the circular gallery and
allows the injection of drilling slurry to be injected )
adapted itqblock Hinid aeminusicaenmbeiiveem gy eifravar gallerypidhe iniggion adapter ring
i njection mandrel. The sliding sleeve bore protector
and the atdyasbersfipw @dthtof tid temipldté thcdptacdamuni cati on bet ween t he
circular gallery of the injection adapter ring and the

00221 Ghel 38 9IRS iAdleN BEtebstof séddad twelphdiheent @6 el aelleadapted to store
[0022] The system may include at | east a second well

illing §Hh9C o d e Bayibé biduBt ! tHE Eirface to b
drilling \g/)ivﬂig?’e‘l%ﬁérg}rnl ﬁlpﬁ%%r%ﬁfﬁ &%?nec?ﬁe%%eco%}g wel | Qmay b e riace 10 e
ﬁltered.g@ggﬁtyﬁ‘t@%ﬁ agg elgcw{iel;sgg %rr%tg);llgldg%gﬁll l&%t?of gl}e %rralgsp%ytﬁtti&{nof the filtered

... transportation of the filtered dril]i lurry to the.
drilling ghuryetgsihe ghleastruecipicsiion ilel e i Pl redhe grilling sturry.

store the drilling slurry. The system may further .
The systconpey Serther sewpriee 4 segpud Soitesnduit der the rapsparaten ehfiltesed drilling
of filtered drilling slurry froma third well to the
shurry frain 4 Shagltwelh® thaptdedst ome injdeddn firdet fohthere-injajtentdfoe Hitered shurry.
the filtered slurry. [0023] Another enbodi nent of the

0023 ARIER enthodGh& Wrahé Pra@emediboseé id Ashéthdd BPirdtalling a re-injection
re-injection systemon a subsea well head. The net hod

system élg ?P’g%%h g%llg%ﬂf.‘ effid ﬂgth@d%g}élg&igﬁgsc!oﬁﬁééﬁn Q Bfirg &ML 9 an interior

Injection a ter ring, ereinthe

adapter rin as.an i,nteri,or _hore_an he.sli.di 1
surface §f GR yRCqion Ao o i ¢ PeF schep SR e gnd the stiding
second. open pgsition, The slidable sleeve protects t
sleeve 13 GaiPRls BORTHEE! GIPoThaop RPBLP SrSopOIBOM RHGm Skt Plgble sleeve

adapter ring. The nethod may al so include installing
protectstthe sealjngcuirfose ewl st isterior bgreoeit e dnjeetinn adapter singpt rel aethod may
that includes an injection flow |l oop and a sliding
also inghdzeustalipetiei imjdctien adageering i oigo rteepldth @eiptadlenthat includes an
sl eeve to the
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 system on a subsea

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



open position. The nethod may al so i nclude using the
slidable sleeve in the first position to pressure test
woOhersinjsasti on fl ow | oop, running an injecti onPoRmSL®L/020141

down to the injection adapter, wherein the injection

mandrel includes a test plug, and | anding the

injection mandrel on the slidable sleeve, wherein the

slidabl e sleeve is noved tg,the second position. The

nmet hod of installing a re- |nject|on systemon a subsea

wel | head may further conprise the step of using the

test plug to pressure test the injection nmandre

[ 0024] Another enbodi ment of a method of installi a .
of an injegtiomdapter sings ybersin thp adapiipingaanen IHeEeRr hose adée @g@ag sleeve is

The nmet hod conprising connecting a sliding sleeve to
movablafromxt Brst closalpdsittmob asacind apenipositiadaghe methadgpcludes connecting

wherein the adapter ring has an interior bore and the

a slidabk kldbdtoStREMErios LIRY 8Pl zidaﬁfﬁr aidg, Witerath beelidudsd Eleore may be
to a second open position. e met hod i ncl udes

moved ?ﬂﬂp ﬁggﬂg? goﬁtlﬁh'\gﬁetf Gt E{o@&:‘f té%afn% sifth& bR rth@%t@n&f bore of the

r ring, Int sli b e sl eeve may e

mjectlog 8%2}1)??{6[' 2 ?aa%ég%% (Fsh fon. nﬁlee)rm ; m A4 01%1?1%[‘1@ 1n%tall ngotr}]le injection
dapter ring to econd .p tlon The al so .

adapter fiRg | rlling $‘Pﬁ"g§%5ﬁ gt ﬁ]l@@qscﬁﬁl BiFSReR Oy H@P w‘%ﬂa the exterior
drilling guide base that includes an injection flow

sliding bleeys, ofihe najieptioth adapser girigomowdsi t9i thg oppe@osition. The method may also
i njection adapter ring noves to the open position. The

include mainiogitheralyillah s guite bhse diewnito ai cogdodier ltrisingl imgtaljingdbe drilling guide
base down to a conductor housing, installing the

base onCthé %Iﬁdiﬂtcﬁ WodSinD asen Othe tsN@a1O BB B thB Tt dgitio 36 Peessure test the
the slidable sléeve in the first position to pressure

1nJectlo£Qﬁ)g\; té*b%d g&ﬂlﬁﬁﬁ 'aﬁrinfel:@(% kf%ﬁ@rel IRl tr(‘)gthérlnje@ﬂl@rpﬁdﬁfbr, wherein the

he' I njection adapter, wherein t

A PN SRR N e—
of the injection adapter. ring, r e |nter|o

sleeve afj they amp%tlf%u e roe b be tgiwsrlgreé%lepgwﬁ% flovigtp the second
met hod may al so include the step of renoving the

positiordr Th¢ imeghasuima® alesiaciude the: siep wér¢theddg thih énﬂuna gujle base from the
exterior sliding sleeve noves to the cl osed position.

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



[0025] In one enbodi nent, a network of mnultiple subsea

wells may be adapted to re-inject drill cuttings into
wa eaem4s e cont ai ni ng conduit of one of the weCrastdwan20141
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 annul us
to the injection inlet. The one well nmay al so include
an isolation sleeve that prevents the injection of
drill cuttings when the isolation sleeve is in a

cl ose sition. .The flow path of the one we|l y be

may al§os ?ﬁgﬁga to stod difnTB S oMot eRr T %CPOIE‘LYVF Wuld be adapted
frommultiple wells fromthe network. Additionally,

to comprise t}@@mﬁggﬂhguttjhg tf-inj¢vsion spsiem as thenfingt adeptedevell. Each of the wells
cyclone effect within the flow path to mnim ze

of the retvosk amaycheefluid coivescted-to nheijdction dflets b€ bothithe fiedtahd Bgdnd adapted
A second well of the networknmay al so be adapted to

wells tSAIRE fétthé te-Bidctibn 88 dFiIQMtdIe foys IR MntildEetwBAOMEL YeHle: the first or
would b e adapted to conprise the same drill cutting

1hesaﬂ¢?&éuection systemas the first adapted well. Each of
the wells of the network may b e fluid connected to

the injection inlets of both th i rsf and second
adapted wel | s t gélaﬁslawcf’é’?‘o r?téftﬁ“e{)ir?]‘r”é'é?i on of drill
ttings fromthe entire network into either the first
oo el 3 o et S s Tih R TR S e PR gRtem 150 of
[0026]. Figure 1 is a top view cross-section of one
the presspb§sslp@#8 of the re-injection system 150 of the
present disclosure. [0027] Figure 2 is a side view
00271 cFigers-Lisca side visw tioes-edvntion mibdll omnembédimignt of the re-injection system
re-injection system 150 of the present disclosure.

150 of {he@28entrdigiusare3 is a top view cross-section of an
enbodi nent of the re-injection system 150 having two

oozs)  OFIRARI 1N& h R GHelOfrobbRtion b8 anl AV mElt BiTtBe 4e-ir§eddn system 150
i sonetric cut-away view of one enbodi nent of an

having b 81%(}591% iﬁﬁ@@t%'nqlnle%) 1 (5).f

o29]  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.

31  Figure 6 is an isometric cut-away view of the re-injection system 150 with the isolation

sleeve 40 in the closed position.

[0032)  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.



the present disclosure. [0030] Figure 5 is an

i sonetric cut-away view of one enbodi nent of an
wonpwoak7san adapter ring 2 0 of the present di seCoaS2®@6/020141

[0031] Figure 6 is an isonetric cut-away view of the

re-injection system150 with the isolation sleeve 4 0

in the closed position. [0032] Figures 7A-7D show the

novenent of the isolation sleeve 4 0 when the

injection sleeve 5 of the drilling guide base i s
renoved fromthe well head. [0033] Figure 8 is an
i sonetric view one enbodi nent of the drilling guide

base 200 of the present disclosure.[0034] Figure 9 _

wos4]  Fhgws Jashosisodintodiment afibe pressetndisedpsies hatircludesta sliding sleeve
i ncludes a sliding sleeve bore protector 320 in a

bore praaedied 320tie aisaisilad inatallatiorodf thh dritlivigl duidepagei2d@ base 200.
10035] Figure 10 shows the enbodinent of Figure 10

[0035] "Piiﬁpli}e_tlf(')esﬂomsetﬁé ie@{bodBAEH &If BiQuleal Tt @gthWiht Mhjectidie mandrel 50 landed
re-injection systemon the sliding sleeve bore

within tgér gets_ler%caé[ll g}h{?ﬁ%@ 84 tif %fglir% %%ﬁvg E)éi@pre{écﬁﬁmom ment of the

closure t s a tenpl ate receptacle

ddin | eeve bore protector 330 as,.well a .Shidin
o g oP S8 ra et raingsott feotpap oo uf gl complace
of the drilling guide base 20Q. [0037] Wile the i
receptaqle ghding sleers bagsratseiop Pa0tas Walk pow slidpaisieerabpisnrotestpr 320 in a
alternative forms, specific enbodi nents have been
templats instatlatiotyofithy dofling»gunds! teasé 30@.he drawi ngs and will b e
’ described in detail herein. However, it should be
00377 UWHHE sheodflvdniah ik haistdptidbid it@ rvarisus @hodifitatiode cintl oaltereative forms,
limted to the particular forns disclosed. Rather, the

specificl dMBIArh&is hiveltRe WSin BY vafed bf(élﬁ}%l& iPhS drBsinkY MEWIBbe described
and alternatives falling wwthin the spirit and scope

in detaif)lfleréig.e ﬁo%@glt, &t%ﬂofiﬁ b@%h&%g)oﬁxhatt% iﬁ%}ﬁﬁgqg n&t itelBed 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

j0o3s)  [llustrative 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 embodiment,
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
effoft 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.



Description of Illustrative Enbodi nents [0038]
Illustrative enbodi ments of the invention are
wdeswriztsas bel ow a s they mght b e enpl oyed i RCThS2006820141

a systemto re-inject drilling cutting back into a

subsea formation. In the interest of clarity, not al

features of an actual inplenentation are described in

this specification. It will,of course b e appreciated

that in the devel opnent of any such actual enbodi nent,

numer ous i npl enentati on-specific decisions nust b e

made to achi eve the devel opers' specific goals, such

as conpliance with systemrel ated and busi ness-rel ated
ooss]  Bartist mspestssandwidivatiages lof theaieyions embedimentyeif ehpenventiopwvill become

to another. Mreover, it wll be appreciated that such
apparentdrdhe ¢ehsipativin ¢f thefdllowigdesbritianompl drawingsl

ti me-consum ng, but would nevertheless b e a routine
[0040] ﬁ & 1 akbRE thOfop! NewCoreds-seetihar ¥ réjfﬂjleétidnnsgb‘d@ﬁl 850 of the present

ving the benefit of this disclosure.[0039] Further

disclosuli%; gﬁ(l:et ?e-ﬁ]e%tiﬁgﬁﬁgrﬁgl%% iﬁélu&&eanvﬁlﬁﬁc?igﬁ sRpodgi Elﬁlli_ﬁg guide base

i hventio bécone appare rom consi derati on
of the follow ng.descript.i and ,dr aw,ngs. 4
200. The %ﬁ@glg%%%set iy thpvhitndieiss s SRD] BoedshRY Blbe connected to
re-injection system 150 of the present disclo? re., The . ...
conventiogal; Weld élﬁﬁdfna@i//é‘?eérﬁoi seAlviscihe deslesiAn joh j2cha 3¢ 1djeadly olhe drilling
of a drilling guide base 200. The driIIin? gui de base
guide bABOin¢lsHesvan iinjeFfigurlesve? Saamd @) injsctimbajpilesdlG o Theeinjection inlet 10
connected to conventional well heads and does not

includes' ok petht hehat elesiog thedova ofigatanial fromeadinjettien sourtd 8 figough the
gui de base includes an injection sleeve 5 and an

injectio4 f}ﬂ&%i A 1B liRkctidh s1d8 5. NTRECInjQfioh Hhiet 106 dorabdte®s & injection
ow path 7 that allows for the flow of material from

source ag"(]jlll Rj Ige%} {,é’ ecﬁl?lﬁrcgﬁln‘ﬁmﬁ%ﬁgﬂ %*_‘ul%ltétﬁg stBlcE & hﬁyl@h .eg'ttf{{lg *Q-Si’nj ection of

nj Ion sleev Injectio

connected to.an ipjecti.on squrce..s8, i ch 1:N
filered pogRyq a1 BT SRR na g fith el el Bifish "t a surface
~the re-injection of filtered slurry, which includeﬁ
locationchryi mpansnopcte. thaseeof @rdipary skill o arfnyV 0P njqags gRpld connect the
a surface location by means known to those of ordinary .
injectiors kilét| 10i tn atdoercaraf filteledisburey asesaioeld bewbprecigteddwtonetnd 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.

wo41;  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.



injection inlet 10 to a source of filtered slurry as
would b e appreciated b y one of ordinary skill in the
wantocdhaw4hg t he benefit of this disclosure. TheCcT/US2006/020141

injection inlet 10 provides for the re-injection of
the cuttings into the remai nder of the systemthrough
above referenced flow path 7 . [0041] The flow path 7
of the injection sleeve 5 Hg i n comruni cation with an
opening 15 of an injection ddapter ring 2 0 positioned
within the injection sleeve 5. The opening 15 is in
fluid communication with a circular gallery 2 5 of an
i njection adapter ring 20. The circul ar gaIIer%‘2 5

wo421  The carimpastioh exstethef Frgyse 1 dicivdes an isplationeslgenp 401 jIbp operation of the
adapter ring 20 and provides a flow path for the

isolation le¢wrj 4% tadsh sdferied/to As @ shotibff Yeevappyr descebet] bblpwoimeredérences to
ordinary skill in the art, the dinmensions of the

Figures SALEIY| ke Balati6h ¥1e6%111(§1isthd§‘;l)t¥@[d RevéBaeReh BFir@bokifien and a second

desired flow rate of the slurry through the
ition/vfhieh thE i ; TRthOkREhd BBsiBYS iSRRI sleeve 40

posiion g oSG0 GBI LADARL I R L EGH B NR R s

bocks GRE 0L P g b Bt ML IR, B0 S8 i 20
references to Figures 8A-8D. The isolation s|leeye 4 0

preventing the)egotngastion b atdlshresingscHen S%@Pt]isbn bigi1sqlation sleeve 40
second position when the drilling guide base 200 is

. may be nexwved ado therseched pesiting tptginoraiy stopothe re-injegiomesfeslyrypor may be

‘ bl ocks flow path 7 from comuni cation with the opening

may be dovedidtd thel 8@l positicadgohehe congeRoDofpdriliag thengell bere by removal
re-injection of slurry into the re-injection system

of the dliflthg Jli& bsR! W0l OMhS1s6RMEN 4lebvd Ry B8 sTaMAY cofhéetdd® the injection
second position to tenporarily stop the re-injection

of .8l rv. Qr . be noved into the second
sleeve Spaélglfotrilt%en%lfgg%ﬂr?%a ecrgl etion of drilling the well bore

v ! GRER b5 005 80 R0Ray Bpnd ntes o

) [ nJl ection sleeve 5 and/or the i n%' ection adapter, ri n’?

circular gglleqy(iuthpt Feumseribes snnaerafpFteF oh ghepingealion adppieiciiag 20- The
to the conductor housing and includes a circular

circulargglllber 35 26peditaenedi tocaligncwithdlee flow patih dr ofdthgnistestiompleeve 5. The
the injection adapter ring 20. 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.

00447 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



circular gallery 25 is positioned to align with the
flow path 7 of the injection sleeve 5. The circular
wgabdearys425 provides a flow path for the sl urrycamnsuedo020141
the inner portion of the injection adapter ring 20.
The shape and di nensions of the circular gallery my
be varied to allow different flow rates of re-injected
slurry as would be appreciated b y one of ordinary
skill in the art. In one enbodi nent, the injection
adapter ring 20 may b e a 30" ring. [0044] In the
i njection system 150 of Figure 1, an injection mandre
50 is located within the injection adapter ring 20. L
ports 30They bejcenfigwed tameiust e5aFiometused dyithg ohslygptrastthe injection
As shown in Figure 1, the injection mandrel may
mandrel 50| Bsiexhitle, fHeaiiance oy the idjctidraporarmay be fdunded and/or the ports
comuni cation with the circular gallery 25 of the
may be %@leﬁ%'aﬂgn&p@ﬂﬁ &e flaw %at%Qo ifEniz& ER6ioh O The dliinbeBthd@wfiguration
e bal anced around the perinmeter of the injection
.. mandrel ,50 to L i M : . S/ niecti
of injec{5L885 37 whebt Fafdts s miiT LR pEREC8hd the injection
Additionally, the injecti rts nmay be .conf i gur .
mandrel 3 45 St b6 MR FISGH Ty Tme G pe dry e B befes of this
' the injection mandrel 50. For exanpl e, %he en%{%ﬂce for th
disclosufent Bhe edtinpenandsel Hoef Kigwes | feclpdasriipng by moris S fhat allow for the
ports may be angled or ‘aligned with the flow path to
passage 0f biabdrizly sectoss cameriTloe drilliiganudrid pessrithiapghdhe eningsiction system 150
injection ports 30 may be varied to provide nmultiple
without iftb@@Htin@RhRLiRjestian 6fiEltryhe i nj ecti on mandrel 50 as
woul d be appreci ated by one of ordinary skill in the
possy  Ahb illé] @é’do‘ﬁ%oh@%obﬁ@ﬁé infec@bn hitindrel 56 aleda Womubi€ation with an annulus
injection mndrel 50 of Figure 1 includes flow by
ort.s .55 that f 5 [
57 beowBgh 1R fBiteh o el ¥0 ¢80 oy Wi BSRE SO SIRR S BeureS YGia ). The
re-injection_system.150 w thoutf jinterruypting.th
injectiof Boriol GUEICORIBHE FAFF eimept YHES AR dRs pfilsos o Thpmmutus 57
of the injection mandre] 50 are in co ni cation wth .
is used tonstenaribe slorrs Popteinie therdiill ewifingsindhe Wl dpanation RIRYFrLAe potential
i nner casing 60 (Shown in Figures 3 and 4). The =
environinghiak tormamimatios bgGthadeillcarntinggur Ba openihg sige of ke jeson ports 30
of slurry into the annulus 57. The annul us 57
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.

(0ods)  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.



IS used to store the slurry containing the dril

cuttings in the well formation preventing potentia
wenvisrieresent al contam nation by the drill cuttPogas200be20141

openi ng size of the injection ports 30 could be varied

to affect the flowrate into the annulus 57 as woul d

be recogni zed by one of ordinary skill in the art

havi ng the benefit of this ?[sclosure. [ 0046] Figure 2

shows a side ViGMICTOSS-Séé on 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

o047 BiguAn3ishowaiai top vidve excss-4ection qfoari embedimenlepfvdierteripigction system
injection sleeve 5 and an adapter injection ring 20.

150 wheldif thesRfj@ttib® Manliat 86 M fomyinjeetiompaty 20.cbnthéxersbodiment there are
the injection sleeve 5 and the adapter injection ring

two inje%fbl?ﬁgféﬂs {§8bm WRLRLLAY SALaHe: FRYhE spstémy qle iife@i@Malts 10 may

conmuni cation bétween a flow path in the
.injection slee Ry e Wt FdH 861 SRo th ¢
*be positgh Tl FPofls“THS e e RisstPY JOLh, Il SO Ty Ao the system
. Ccross-section_of an.enmbodi nent.of .t.he.re-injection S
150 in opRasY e AeSEP it dPe IR OF e ST s RGBT st s efig pffect within
~injection ports 30. In this enbodi nent there ar%}hﬁo .
the circylay galterpRSiaflthe énjawionrasikpiphirdr 20 u ks Chagne et hepps o minimize
the system The injection inlets 10 may be positioned
erosion anthehosi dixlsithegallety 2hend & dirfetedtintorthe guyrudys 57 byjByection means.
injection slurry into the system 150 in opposite

The inje@lié £ flehXBay BbRjdceieapban30f the injections inlets 10
creates a cyclone effect within the circular gallery

[0048] éf%f %{:Oﬁrﬁg FRLRCS] AR RARALE mdrdRd ﬁpmazr hBclay€ ¥@i€injection ports 30

ps to mninize erosion as the slurry circles

he’ I ' ' ' .
e B SRl TR L THE Begaadd e Bledd pos s

orts 30. [0048]. A s sho in Figqure 3, thednjection.
may be Rafapsed argwid s ipeonasenetl o AuBin B St B Sfine o0 due
to direct the flow of slurry into the annulw%hﬁ7. §g§ 4
to the injestion gl ishtyontocghe prmudes 3 onApshave. e ey o8 of Uy Lydirected nfo
around the injection mandrel 50 to m nim ze erosion of
the anntilne 57riwetheciagiction POrtsid8. 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 slurry into the
annulus 57.
0049  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 fluid 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



to the injection of slurry into the annulus 57. A's
shown, the flow 35 of the slurry is directed into the
wanms1as457 b y the injection ports 30. A seCORATiUSH®G/020141
casing 70 may b e provided |ocated within inner casing,
60 creating a second annulus 58. As shown, two bypass
ports 55 may b e provided between each of the
injection ports 30. The byppss ports 55 nmay allow the
passage of material past the injection mandrel 50
Wi thout interruption to the injection of slurry into
the annul us 57. [0049] Figure 4 shows a cut-away view
one enbodi nent of  an injection mandrel 50. The

25 of ﬂ”feanEeP?Ibﬁ FPiSTRE Proyiding:q daw&aémthah plevs 8¢ 1edniectsd slurry to travel
which is in communication with a fluid flow path 3 1

around gheo injettiohenimirelcq. oTheramidetin 5@t 3Theay b edepteh tpdirectFow of the
is also in fluid communication with the inner cavity

slurry tB3ugh theligjettijpreport and e theeinn®lds 5V @he ifjsétinl iBghdrél F0hgso includes
re-injection system the inner wall 33 of the

bypass ipbi& ki 108at8R AL RN (RO p@flﬁ@k?s TR P g@né% \Mlb@« 3 the passage of
i nner casing 60. The fluid flow path

materla} ﬁéés‘? gljli Al Bﬁcﬂgﬁl %ﬁ%ﬁre@ % 8 é%tﬂfoﬂ &1"[&%6?1

e In éCthﬂ

. . .. provi '. fl ow ws the re-in

injectiof pgis b o ??%wuhgﬁagfn%l e onfie 1&?0%399@?8 quraem Figure 4,
i.njection port b e adapted to direct fl|ow of

the numbgg, locgtiqny apd K@G@&urﬁ%%n ph }l@cmje@hom optts 3Ackoulst be varged as would be
annul us 57. The injection mandrel 50 al so includes

apprecifgpg b3 onp of beligBy Iskidlandlae at bamig thedepefit ofehisrdisckisere. The injection
bypass ports 55 allow for the passage of material past

mandret 5@ a0 @chided semingd retand G 1Wot frovitle iandealih€ bf@ctibh vithe injection
re-injection of slurry through injection ports 30 into

adaptertrﬂ@ RYThdi- ﬁ?ecn@hts;b@éfﬂ%@nl y one injection port 30 is
shown in Figure 4 ,” the nunber, |ocation, and

[0050] Slgaigﬁllegglrﬁltokx%n Plgé em%d n%n%cgsf ﬁ‘@ d Prgéctt‘%nsgda ?el%l 1d ing (¢ %0 of the present

ed as wou apprecia

. ski i.n the art haV| e benefjt
disclosijf dpgdfiptionebia gl dﬁaﬁﬁ??oqpép% P i i communication
sealing neans 5.1 to provide a sealing connection with
with cntCHJér Brifcax 20 dhatsdigpmeeribes flep peroneier efifhe inje¢tigneagiapisnring 20. When

system 150.
assembled as part of the re-injection system 150, the circular gallery 25 is in fluid
0

ecrazln ctlon &h slurry through

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.

os11  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



[ 0050] Figure 5 shows one enbodi nent of the injection
adapter ring 20 of the present disclosure. The
wonpwak7san adapter ring 20 includes openi ng 15pcwhisedv/020141
is in fluid communication with circular gallery 2 5
that circunscribes the perinmeter of the injection
adapter ring 20. Wen assenbled as part of the
re-injection system 150, qﬁ circular gallery 2 51is
in fluid communication witR the fluid flow path 3 1
and injection ports 30 of the injection mandrel 50.
The opening 15 of the injection adapter ring 2 0 is
also in fluid conmunication with the fluid flow path 7
openingof5 vfighe hjestiononlapteeaing 2. as\sdbhwos s digiso be therppening 15 of the
i njection adapter ring 2 0 includes sealing neans 2 1
injectiott @ddpt@viitte 26 isdal fluig wammadtation with la ¢itvmldrrgadletyi 8h as well as an
sleeve 5 of the drilling guide base 200. [0051] Figure

injection Porkt %0@)f GhOBRCASE laRBret BOWTH ibd1Sidrsabael Nmay @RI to closed
I'n a closed position preventing the injection of

p031t10n5r1y%rcie¥enighgh S %'18@" %g lapper ring 20. Isolation

eeve es an ening 45 and is slidable

e SGREEH RS PR LSS PR 40, 20, e g v
sleeve 4 0is n o longer in fluid ¢conmunjcat.i on q

are conelndashand hyra s e firtber pieddPi Brinisefagild CURNg 1D thggwellhead. The
shown in Figure 6, the openi ng 15 of the injection

drilling guidpbese mihnipg206l 308 (shovir i Bigwsrininiuedpireniev# the diilling guide base
circular gallery 25 as well as an injection port 30 of

200. TNuhfihg €ddl 300 maRthel tHeQirilMieguidobati200 fsinetheacoABustayhdusing. As
e held in to closed position by a detent ring, as

shown ﬁfrﬁigﬁ}e'm Bl i &i11iBs g]%QQ%%];e @098 UpwaAEs aRawfionethe wellhead the

ret val of the drilling guide base once the drilling
1nject101i1 %Fee% 50 &lf{hgrlgﬂgﬁ g%?%eggéil h gfd?h gﬁllePLQré @6 @@cet‘ﬂe isolation

s ] W AT e DR, U B 00 390 SShOND 1 £ i s

runni ng tool 300 unlatches t he dr|II|qg gui. de base 200
adaptedftp geaeiveer aieriutnect0 PrSUEINgE on ke 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.

10os3;  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



shown in Figure 7B, as the drilling guide base 200
noves upwards away fromthe well head the injection
wehemve7sdss pulls the isolation sleeve 40 upwar 86T/USh®an20141
pi ns 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 exterjg;_of the injection adapter
ring. Once the detent ring90 engages with the recess
86, the ring will close the sleeve and the sl eeve
shoul ders out on an edge on the injection adapter ring
. all owi ng the shear pins tq shear, thus releasing the
injectiogslgqve nﬁ gtheqlocafiare and rumbss, afhiaiestiori drletsr maw g Meriedagvithin the
shown in Figure 7C, the shear pin 85 breaks all ow ng
inventiarhas wajlddie; anpresiates by Hne of odisany kel tsthai arhhavaisg gt banefit of this
the isolation sleeve 40, which renains connected to
disclosurbe Tihejdeidlingoguide Bagee200r alng indluded A& LirB0Infdction valveayeterh to control
O seals the inlet in the injection adapter ring 20, as

the injeliGF¥5S8dy HROVER: 1 e%ﬁoﬁ'@ t&ﬂeqrhe pv'aﬂfe&ﬁauh 80w Q@P{h@ Jemote control
t he drllllng gU|de ase be renoved fromthe

of the r%é&f&ﬁ%gﬁ%o n, ?2‘%6’?@1{ %1?8'{ ﬁasz ?00 Jaﬁg ?fl)’élucl:es %Hﬁi é‘g leegg 6@@ for support
drl i 200 .i,ncl udes n in

of the g o the pREMonFREAST B %ﬁﬁee‘@?Y : laﬁé&de?ntm aygelihead in a
mhen |nstalled onto the well head. The drilling guide

numberpf ifferons véayswn al so i ncl udes two injection inlets 10
one the sane side of the injection sleeve 5 that are

(0os4 i In acsaailiteiapplidatinn,the Kridirfg guadepbesh 200 noydie privabugle dstadled onto an
sl eeve 5. The | ocation and nunber of injection inlets

injectorn@igpiee rivig 20etlatvwhém nthyt feerunnte@hé welhexd. Wokidrllatdeely, the drilling guide
appreci ated by one of ordinary skill in the art having

base mzﬁyh Be kiﬁl'i‘@éth&tegff aﬂchht@acﬁéc? ¢ ﬂ?e“frﬁectd“h@laﬂfef hlngrﬂ) GHi instances, the

base 200 al so includes a slurfy injection valve system

drilling %ﬁld%oo%é ?leollri]lEf tﬁg\; HorR ft \Lféfﬁ}{e}{d gﬂq{)r totcpg}pl?nr?n of the well.

I'njec he valve may

note cont he re-injectian ste .
oss dfl?q mrﬁwaregl&feég%%fs S iarbapine ol eaore ! og exteml
for support of the guide on the mellhead The drillin
shut-offyslpene 562 &igigs Ho-TIHswhichewalsihe inieqian adapipriningainlet 15 when the

nunber of different ways.
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.

(0oss)  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.



[0054] In a satellite application, the drilling guide
base 200 nmay be previously installed onto an injector
wadapiiersssi ng 20 that then may be run to the weCrhsams/020141

Alternatively, the drilling guide base nay b e run
renotely and attached to the injector adapter ring 20.
In both instances, the drilling guide base 200 nay be

retrieved fromthe well head,prior to conpletion of the
wel | . [0055] The pressure integrity of the injection
adaptor ring 20 may be maintained by an externa
shut-off sleeve (see Figures 7A-7D) which seals the

i njection adapter ring inlet 15 when the drilling | .
The SSRRUB2AR ishdesizn20 Guéls thabit|ip pgwioned: taaielgct e sk swrfAeRscdusing running
housi ng. When the drilling guide base 200 is attached

the adaptér PuGEStd bemptier baldrifling amf fensdire ire th9 positivhemtipére injection
position providing communi cati on between the injection

mandrel! fgi RtrudOTAO thibHRnChifdiiabn@abh eytop RcObS HRESSBIP 800 iad slides it
adaptor ring 20. The interface between the drilling

dom 88 S50 H3FoF SLgPRCo Ay DAL BB Lo 88 S0 ein
A Wk o R T —

be in conjunction with control valves positioned in
50 providieg Preswrowptaimerint Hotheagipnh et she dnigpiem maagrel saigeds to be
in the re-injection system 150. [0056] To prevent )
retrieved aha §8BP G 20heilli et ertoradticalizirétngped o fitaereginad positien thus protecting the
i njection adaptor ring 20, a sliding sleeve bore

seal surfAt& @CHhe injc&RBRAapRPrin@ 20 b&he SSBRBRG provitléreths ybilimogsessure test
shown in Figure 9.The SSBP 320 is designed such that

the inj edthon! ffol %cd# dRNGOvds dnREO AR Ing i hedeSIRRL 200 iff @6 §Fectivh &¥ptor ring 20
runni ng the adaptor through to conpletion of drilling

. .a engni Ns. i i j ol i | D] S&tHoP testing th
’meﬁﬁﬁ%ﬁ%ﬁﬁﬁﬁgmmc%%ﬁ?é@hﬂ?%ﬁ%“mge
top face. of, the SSBP 320 l.j,des it .do hus
seals be%agﬁq]ﬁquqtg@ng %Ht?rrfén%ﬁ)r ?@ggga{j Mg en]?aé%?? in adapt or
ring. Wien the injection mandrel is fulli | anded,. the
oos7  Chheaniesionymandtel, SOmay g rynwih @ tgitkig HE Batieals gy ifsrRore as shown
injection mandrel 50 providing pressure contai nnent. )
in Figureri Ot HEheetegtrilug R4 alidves fomjtlerpresswrertestingpf $o injeetthn mandyel 50 prior
e
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.
oss)  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.



retrieved, the SSBP 320 will be automatically returned
to it original position thus protecting the sea
weuodeaecesason the injection adaptor ring 20. ThecBsBER06/020141
320 provides the ability to pressure test the
injection flow |l oop and valves on the drilling guide
base 200 if the injection adaptor ring 20 is
pre-installed in the drillijg guide base 200. Further,
SSBP 320 all ows for pressuré testing the seals between
the injection adaptor ring 20 and the drilling guide
base 200. [0057] The injection mandrel 50 nmay be run
with a test plug 340 that seals on its bore as showmn =
(0oso]  lm ofdey tor kand the Mjpstipe sdappiraipeA0inty itoieal pesitipn avithin the re-injection
pressure testing of the injection mandrel 50 prior to
system 1%0,ith¢ SSBPoR30 Waen badiritnjrdatkied fromaidreigitd goasiobderthe template
| anded within the systema pressure test can b e

receptadl€ r'f%i@ﬁgr e $SEP ROl Bk anRtREd B a tdigott Bpe@tddOrhicle causing it to
mandrel 50 to test the integrity of the seals between

i or iaiecti 0 P _

owomal Lo B hod MK TRAMEAL 1501608 By Bt sing 20
anot her eppodi pent,. .a differen P e an .. .

needs tq H? é@tpgye PR rg—nygﬁmn&yéepgi%@?ﬁg |S§%§’S§'€(¥8&% a}lt?‘i)matlcally slide
Figure 11. This allows the for the pressure testin gf.

back to ftg @righal pesitior thusjpeetesting the skal Swdiren Y sovids therd m%m odiment, a
agai nst the SSBP 330. The SSBP 330 is |ocked in )

SSBP 3p@siayiterpreient Agmalg thlthaigtenped sealingrsurfaeas of ity iatacton pdapter ring 20
sealing areas that will be used by the injection

providirtiptadility itd @redurk A5 He injection @owt loop and valves bnjtiexteimptate and the
adaptor ring 2 O into its final position within the

seals betWednthe Ghje&brS¥RbRIMiha B0 drdaempRit #36pthas 400. e fihje&tion mandrel
unl ocked fromits original position in the tenplate

50 of thr'i)seéilglpécﬁﬁlle is Té’é?ﬁl%@let 3330‘{1 T bodhentand % lts{utzlgﬁa&' BL 2&K&%h a test plug

Yy renpte opera eni € causing I
ut gmati.cal | ve to th P ositjon as shown i e
340 il anuis DO { Fie 1o B 90 AR B (P A D Riilgt g ifection
b eretrieved fromthe re-injection %%stgqil 0, ﬁh .
mandre5§@mrigs do ipiipegtifno nithea dhe yugstianempadicl 08 hap deep | ﬁﬁ%ﬁwﬂhm the
position thus protecting the seal surfaces. As with
system t Ipecssime \test e belperfermedzon 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.
[00s0]  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.



SSBP 320 may b e prevent danage to the internal
sealing surfaces of the injection adapter ring 20
wonrowsiidisag the ability to pressure test the i npeTiseme/020141
flow | oop and val ves on the tenplate and the seals
between the injection adaptor ring 20 and tenpl ate
receptacle 400. The injection mandrel 50 of this
enbodi mrent is identical to_%'izb_ove enbodi ment and as
such may b e run with a tesi 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. Wien the injection nandrel 50 has been
CLAIMSanded within the systema pressure test can b e
performed on the inner dianeter of the injection
1. Aesystes to 5&-ittjecttceings o arvedlhead gongirisitge seal s bet ween
the outer dianeter injection mandrel 50 and the inner
gl [aase bed infctibA@nletdj ection adaptor ring 20. [0060]
Al t hough vari ous enbodi nents have been shown and
o . . I .
e R KN e i bl el I oW
commuvlacl:rgiati qﬁéleaa!:s[ le\:’é{oylﬁje ib.eetiarg&?gt,ent to one skilled in the
S CLAIREE 4 ﬂ%ys%ﬁ]? €*inject cuttings into a
wel |, head conprising: . at least one.injection.inlet; a. )
&R IiFsting aé%ntﬁélr&@ghlwth% dgifing |gr1ﬁ§ b@ﬁﬁl= &e Tgiestion ﬁ%p&eairwg having a
at | east one flow path in comunication with the at
circular gallety i seminjnecativn iwithrihe gt leagh ope flewmianofdbie grilingrguidy base;
within the drilling guide base, the injection adapter
an gedtiav imegdeel evithinutherinjgetidreadppienring thel inj écditon oumandrdl lincluding at
the at least one flow path of the drilling guide base;
least on@finjeftidGorOn caBiMlitatithtvititht BRcil1AY £LletyOsF tB8 afédion adapter ring;
ring, the injection mandrel including at |east one
and 1hjection 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 dne 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 éystem 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.



an inner casing within the injection mandrel form ng
an annul us between the injection mandrel and the inner
woasieng7s4dherei n cuttings may be injected intoPCAIS2006/020141

annul us through the at |east one injection port. 2.
The system of claim1, wherein the at | east one
injection port is positioned in relation to the
circular gallery to create §_cyc|one effect within the
system 3. The system of c?ain11, wherein the at | east
one injection port is adapted to reduce erosion on the
injection mandrel. 4. The systemof claim1l further
conprising multiple injection inlets and wherein the |

7. Tihejsystemmf cleamdy;, siheroiethedeaterial lis sqment, dijlieg myd. ¢rakipg fluid, or a
5. The systemof claim4, wherein the nmultiple

gas. injection ports and the multiple injection inlets are
bal anced to reduce erosion on the inner casing. 6. The

8. ’l]‘fﬁé%?@t@inoc_ff Hidl MubthetRRishd Deleéi fRitHonsd PeRdéethe drilling guide
ur

her includes at |east one flowby port adapter to

base ancirgrtgl% g}jéﬁ:&()g-ead%ﬁtgfs i 4 51 yeg@ rfa]d%?{eg Yool ?roﬁf‘i £t b@%tion to a

tem o wherein the nmateri al
is.cement, drilling nmud, drilling fluid, or a gas. 8.
second PASHIODy st em of claim 1 further conprising a sl eeve
,Fositioned between the drilling guide base and the .
9. hej systemopf aimnt. avhergin ghe lesyedn PECH| RegLtien RpTvERisicgmmumnication

nmove froma first position to a second position. 9.
betweenThe floystatimoiithe diilling ®idetiee endithelsércalpegallery af thénjection adapter
second position prevents comruni cation between the
ring. flow path of the drilling guide base and the circular
gallery of the injection adapter ring. 10. The system

10.  Ple ShRLOALY T ABfhef BOMPiSh 8 séob@ HRRE cAsHpEwitRiaghd fner casing.
w thin 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 %4” injection mandrel.

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

conventic;nal subsea wellhead.

15.  The system of claim 1, wherein the injection mandrel is lande(i 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.

17.  An apparatus for the re-injection of drill cuttings into a well formation comprising:

a pressure containing conduit;



11. The system of claim 10, wherein the wellbore may

be drilled in the second i nner casing while cuttings
waneiwie7d4n) ected i nto the annul us between the POWAIS2006/020141

casing and the injection mandrel. 12. The system of

claim1, wherein the at |east one injection inlet has

an inner dianeter of at |east four inches. 13. The

system of claim 12, mherei_‘ihe inner casing is a 13

3/ 8" casing and the injecti'on mandrel is an 18 3A"

injection mandrel. 14. The systemof claim1, wherein

the drilling guide base is adapted to connect to a

conventional subsea wellhead. 15, The systemof claim_ .

meang{eF B1iertingalrillqueings éro adleay rath ok thepmersaresqnigining conduit;

sliding sleeve. 16. The system of claim15, wherein if

nkans fior ectiioma npniaresdffecswithimibe flowpatls b tHe prpssire eemaining

protects a seal surface of the injection adapter ring.

conduitl7. An apparatus for the re-injection of dril
cuttings into a well formation conprising: a pressure

£ Rk %ﬁ\%lpgwﬁﬁﬁﬁﬁé greg?rﬁ@éorftﬁhld oMHoB&hit;Ng drill cuttings

Into ow pat f the pr esslre containing conduit;

%ﬁ%%f]a&{nglgsr SR 1nn[ge reg%? Qon(?alg{rfgec%h 1\{\1"tt Idn the flow

ssur con ai ni ng*=con Ut “a first
annul s within the Pressure. cont ai ni conduit; a
Qﬁﬁq}mgsihaﬁ?m i Supes &ip g %ﬂnﬁﬁﬁg condui t ;
and means for directing the flow of drill cuttings

18.  The appanatus pf ¢einy hhfiriher corgprisipemspisdonthepagiage pémmewl through

further conprising nmeans for the passage of nateri al
the apparhts tigh dbhvehaelpparatibms t o a downhol e | ocati on.

19.  The apparatus of claim 18 further comprising means for preventing the injection of drill
cuttings into the flow path of the pressure containing conduit.
20. The apparatus of claim 19 further comprising means for protecting a sealing surface of
the adapter casing ring.
21. A method of injecting slurry into a wellbore annulus comprising the steps of:

filtering the slurry, the slurry comprising drilling mud and drill cuttings;

pumping the filtered slurry through at least one injection inlet into a pressure containing
conduit, the at least one injection inlet being in fluid communication with a flow path within a.
drilling guide base;

pumping the filtered slurry through the flow path of the drilling guide base to a flow path
of an injection adapter, wherein the flow path of the injection adapter ring is a circular gallery;

circulating the filtered slurry around the circular gallery of the injection adapter ring, the
circular gallery being in fluid communication with the at least one injection port of an injection

mandrel;



19. The apparatus of claim 18 further conprising neans
for preventing the injection of drill cuttings into
woOhesiibmsas pat h of the pressure contai ni ng condeCr/US2®6/020141

The apparatus of claim 19 further conprising neans for
protecting a sealing surface of the adapter casing
ring. 21. A nethod of injecting slurry into a well bore
annul us conprising the stepg of: filtering the slurry,
the slurry conmprising drilling nud and drill cuttings;
punping the filtered slurry through at |east one
injection inlet into a pressure containing conduit,
the at |east one injection inlet being in fluid |
doasting thediliesed slinrk thyosghothe phlepstwie injectipndrort ofjthgyiniagtiee mandrel
base; punping the filtered slurry through the flow

to an anpalufl thé arrdusdioitheéd bgweer e iljatmntmamiréll amd apatier oésizgwithin the
i njection adapter, wherein the flow path of the

pressurd (nB&RihRoRdARt er ring is a circular gallery;
circulating the filtered slurry around the circul ar

22. “gfge% +18ﬁ1¥d oF 1}t '2ir11 %%%38@8%%}% &Iferstéﬂ @lgmo{fiﬁgtaﬁ lidofdtiofsleeve to

ery bel ng I I catiron wt e at east

R e ey [ O R
ort of the injection mandrel to an annul us he .
23, Torweibed b Fieim 2 erheein thewigcpB delebis PREHER relgfe g the circular

I nner casing wthin the pressure containing conduit.

gallery @the Tijectivatadeptenfing bushitha? arytlone hfectdoensates iwith theyguid flow path.
step of noving an isolation sleeve to block the fluid

24,  Thémthodaf ichiin e tfugker coherising thd stgp ofdriléing dseweltard While filtered
i njection adapter ring. 23. The nethod of claim 21,

s D8 AR ot BT BA  r cio
25, FHERAR AR e S FASTIELI R e £l mante
adapted?tg F]?léinzllag grotsﬂ)% £ t[}?e%nj%];tignr 1|n|ar|1&rglg the wellbore while
26.  The method of claim 21, wherein the injection mandrel includes at least one bypass port.
27.  The method of claim 26 further comprising the step of pumping material through the at
least one bypass port.
28. A system to inject drilling slurry from multiple subsea wells into a well formation
comprising:

a well adapted to inject drilling slurry comprising:

at least one injection inlet, wherein drilling slurry may enter the well through the 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 for the flow of drilling slurry;



slurry is re-injected into the annulus fornmed between
the injection mandrel and an inner casing. 25. The
wortdsad7saf cl ai m 21, wherein the at | east one POTAIS2G06/020141
port of the injection nmandrel is adapted to minimnze
erosion to the injection mandrel. 26. The nethod of
claim2 1, wherein the injection mandrel includes at
| east one bypass port. 27. _Fhe method of claim 26
further conprising the step of punping materia
through the at | east one bypass port. 28. A systemto
inject drilling slurry fromnultiple subsea wells into
a well. formation conprising; a well adapted to ipject
P iHEStioy adpRIFT Y% Shpinjeshipg ddapier iinghavigger ¢iFquias gellsry in
inlet, wherein drilling slurry may enter the well
communipaBor Withike #rieast apedeoweath qﬂtét drilding igideibase wherdim drilling slurry
base, the drilling guide base including at |east one
may fldw anwupdithie dirculaopatieny,cati on with the at | east one
injection inlet for the flow of drilling slurry;an
laf 1§ €dtioR M AUREL BE ifjedttbn hiRiréINh@GAhS Bt REGRIE injEdtIE port in
havi ng a circul ar gallery in communication with thé at
t Al i.de. base wherein
Comm‘%??ﬁ{)? ﬁlgﬁg{'éug}r%y i H?ﬁfyoo\t/fvtﬁger loLér? g&% E‘gd crre %f ar gallery;
an.injection mandrel he 1 njecgti.on ndrel inc]udin .
AR B G Pl B v TRk Re e ooel L (e s casing
;circu%ar gal.lery of the_ injection adapter ring; an
whereip theaf leastang dnipefton bRyt abthe Hieaties mpadyel arjceth drillmgskuryointo the
mandrel and the inner casing, wherein the at | east one
annulug;@pécti on port of the injection mandrel injects
drilling slurry into the annulus; and an isol ation
ah é@lationtsheve, skd Bbladon sleeeieilcidagteddaptoet! thocdrh@tkication
t he conmuni cati on

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 are 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 drill cuttings.
29.  The system of claim 28 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.
30.  The system of claim 28, wherein the drilling guide base is part of a subsea manifold or a
subsea template.
31. A method of installing a re-injection system on a subsea wellhead comprising:

connecting an isolation sleeve to an exterior surface of an injection adapter ring, wherein
the adapter ring has an interior bore and the isolation sleeve is movable from a closed position to

an open position;



between the circular gallery and the at | east one flow

path of the drilling guide base; at |east a second
worebde/1atj4acent to the well adapted to store dr PCiriusgoo6/020141
slurry, wherein drilling slurry fromthe at |east

second well are brought to the surface and filtered,
and a first fluid conduit for the transportation of
the filtered drilling slurcyyto the at |east one
injection inlet of the well adapted to store dril
cuttings. 29. The system of claim28 further
conprising a second fluid conduit for the

transportatj f filtered drjlli slyrry froma |
EPRRER FlidaBle sleevaito feaierigrkore of BiedrJpfigmleaver whereidhe
. re-injection of the filtered slurry. 30. The system of
slidable-glegvenay, befpeyed; romwdigipasitiongvhsis derdiestea isealipgstrfafe e the
subsea manifold or a subsea tenplate. 31. A nethod of
interioribost eff the hgectionedapteedng e sgetdposttiona subsea wel | head
conprising: connecting an isolation sleeve to an

nstalincothe $yjedtRBRdapteffing Bitd @tdrﬂlﬂn%gﬁﬁﬂé BéselthatdnclRr8hfRction
the adapter ring has an interior bore and the

flow lobs, 1REdiR therBBNE ghifle %Qyﬁﬁb\%sftﬁé;{g%lggﬁ g%s B 5}5691 otgl‘?ion;

an open position;connecting a eeve to

' ' of . the i.solation s|leeye, .wherein. the
Gl e RLE, i bR 95 Rn T BB EE WPl St

mhf e iL ﬂnﬁtects seal i ng sgrface on the interior
Hrstaliings the qulling cvids base qn ths condpstprhqusing: second

position; installing the injection adapter ring onto a
y5ing therdidahle dlecvminethe fizst ppsitipnitdepressurertesidhe tjectipn flow loop;

| oop, wherein the drilling guide base noves the
rngwirgt anonjestieemande] tédnven aphn cpadictardwusinginmhiedein tieinjection
drilling guide base down to a conductor housing of a

mandreMilcludeagltest plagaddd ng the drilling guide base on the
conductor housing; using the slidable sleeve in the

ngggfg tRORdctiBR nidhdRll SR GidhBR klebhe WHYGH HOMidhbi Weeve is moved
to the second position.
32.  The method of claim 31 further comprising the step of using the test plug to pressure test
the injection mandrel.
33.  The method of claim 32 further comprising the step of removing the drilling guide base
from the wellhead, wherein the isolation sleeve moves to the closed position.
34. 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, the injection adapter ring having a

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



running an injection mandrel down to the conductor
housi ng, wherein the injection mandrel includes a test
wolow/12z8ad | andi ng the injection mandrel on thecT/US2006/020141
sl i dabl e sl eeve, wherein the slidable sleeve is noved
to the second position. 32. The nethod of claim3 1
further conprising the step of using the test plug to
pressure test the injectionygmndrel. 33. The nethod of
claim 32 further conprising the step of renoving the
drilling guide base fromthe well head, wherein the
i solation sleeve noves to the closed position. 34. A
systemto inject. material .into a well formafion for . .
GTY LpesrLiop %@Jﬂgt‘ﬂiﬂé@ gled&%‘il%?q%&er 5ng; thg fiegoa mandrel including at
injection inlet; a drilling guide base, the drilling )
least onginjdetianarast inromydimieation widuibe copidar galgrypef the injection adapter ring;
communi cation with the at | east one injection inlet;
and an injection adapter ring within the drilling guide
base, the injection adapter ring having a circul ar

@R lidnef Yasiny WRRRUAE GAddOA minbiR] Fdithidd ad S88fusHeewEdnahe injection
path of the drilling guide base;an injection mandre

mandrehdd¥hB iddde c?ﬁi&? fifel a%ﬂu]]ﬁg ﬁ&hg n EdrR@unicor Mif il £Meast one injection
mandrel 1 ncluding at least one injection port 1n

omaruni.cati on with % ﬁg?t%iéﬁ%lw ﬁ%?lﬂ%iikgg%gﬁ%h\%%?ﬂ‘iﬂﬁ&t he

port, WGP AR B AU P It
i njection mandrel form ng an annul us between the
i njection mandrel and the inner casing the annul us
being in communication with the at | east one injection

port, wherein material may be injected into the well
formati on through the annul us.



