HYDRAULI CALLY OPERATED PROTECTOR FOR DOWNHOLE DEVI CES

Field of the Invention [0001] The present invention
woebmtoesi2bo the field of downhole tools. Mre PCT/EP2005/009234

particularly the invention relates to servicing

apparatus for conpleting downhole wells such as

hydr ocar bon wel I s. Background Art [0002] In the art of

well drilling, it is commobn practice to run nultiple
tools, often using conventional setting nechanisns. In
cased wells, tool wearin he ca3|n I S ically
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constitute highl ymbWNHe)BErIDEG&CESat tend to
damage the tools, in particular elenments that are in
contact with the borehole walls when running the tools
that are typically folded away during pl acenent
operations and/or elenents that are deflated such as
packer, often made of, rubber or other readily abraded
materials. [0003] Sofielgyqidbe EFV%%U%? soneti nes
protect the nost sensitive parts of the tools but

[0001]o e aittpsent fvention gelates tpethe fikh 6 epvinbolentoliy dletssparticularly the
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wellsdevel opnent of horizontal or hi ghI y deviated wells
where the tools may be literally dragged al ong the
borehol e. The risks of deteriorating a tool while
handling it at surfaackgeouAd®rgo not be negl ect ed.
[ 0004] These issues are of particular concern with a
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| exi bl e, expandable form nmade for instance of a
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11m1te%1e ;—rlgo nvér | hey c%ed %l?st, %1 %roflé Qvgfls c&ﬂa{ut%] Blgggr Eﬁgﬁive surfaces that
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allom1defornat|on t hreads can_easily get | oose,
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provi de sone prote ng neans to tools unt
matenals

[0003] Some types of cover sometimes protect the most sensitive parts of the tools but overall,
the tools are left exposed to the aggressive wellbore environment, for example as in patent US
6315041. This raised issues in particular with the development of horizontal or highly deviated
wells where the tools may be literally dragged along the borehole. The risks of deteriorating a

tool while handling it at surface should also not be neglected.

[0004] These issues are of particular concern with a technology consisting of placing a cement
plug using a flexible, expandable form made for instance of a stretch fabric formed from steel,
rubber, glass fiber, carbon fiber or para-aramid fiber, that holds the cement in place and thus
allows rigorously correct placement. Since the mesh is necessarily loose to allow deformation,
threads can easily get loose, thereby creating holes through which the cement slurry will

escape.

[0005] Therefore, it would be desirable to provide some protecting means to tools until their

proper placement in the well. It would also be desirable that the means for operating said



proper placenent in the well. It would also be
desirable that the neans for operating saidprotecting
wore@as2teo fol |y conpatible with the tool oper apCTgP2005/009234

means, in particular, does hot require any additiona

power supply. Summary of Invention [0006] In a first

aspect, the esent |nvention proposes a protecting
Proteciiigmeins %ﬁ’g\rys‘iqu&“é © ‘&’”i‘etg% ited QRSEAING HBFAN; H’gP%rtlcular» does not

ieUbylaadineha el Qfopievering at |east part of the
rmyndev?é@,l%or%%ngtaﬁ?gpmhiIe the device is transferred

fromthe surface down the hole. Abutting the upper

extremty and di sposggng,“a&%fq%%nsheat his a

pi ston assenbly that conprisSes aulic piston with

a d ] eat _tran i ng. al.an .
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servicdetebl irchelinge e nuaiatugheath fo@ doberdp biRhstepd0of e d@4&d, for instance
rtly inside) the sheath and an active position
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. . Shegth 0007] In the above defjnitiaon, the ter
isplagip e GeoIPGksEn FE PRFY oY GUp SRl § Tt By ghpfe the sheath and
an acR@S pbdiGeh 8hSIA8 thd1§heh@ ehRhEs ReAFSLvRIRY depth&iingt Muid circulation
t he surface (hence upper and |lower position in a
towarde thej deyiceviehdn, the pisterhdishlacédit eranidofior resstablshing fluid circulation after

extfaﬁ%i%%!Jf%b%%icg%%ﬂpgﬁgﬁﬁ%ﬁarti cularly suitable, to

orizon iated wells). [0008] The
protecting neans of the invention are folly conpatible
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horizenigagdightedéwviated welt)l of the casing or of the

borehol e. [0009] Since both the protecting assenbly

and the draulic vice are h aul i cal.| uat ed,
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devic€e \thet 8s Siflidr Hovedeord@vipReof¥dtt@ bl ia0fressHRVBMRLup b wellbore fluids as
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[0009] Since both the protecting assembly and the hydraulic device are hydraulically actuated,
it is crucial to prevent fluid circulation to the device during the device extraction. However, it
is also important to resume such a circulation after the extraction. This problem is essentially

solved thanks to the dynamic seat.

[0010] According to a first embodiment of the invention, the dynamic seat translates all along
the device. This embodiment, also referred as “long-stroke” dynamic seat in the remaining part
of the following description, is applicable when the device inside diameter is large enough for
allowing the seat to travel through it, until the fluid can actuate the device. Optionally, the
device may include a second seat, larger than the dynamic seat and located at the upper

extremity of the device that can be used to disconnect the device from the protecting sheath.



the device. This enbodinent, also referred as
"l ong-stroke"” dynam c seat in the remaining part of
W b@eOzilkow ng description, is applicabl e whenP@TiEP2005/009234
device inside dianeter is large enough for allow ng
the seat to travel through it, until the fluid can

actuat e the device. tionally, the device I ncl "
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along mnrd1$t@ﬁlﬂa15]o thetopeningg of (bheamtdwﬁlce bpipast ﬁeﬁstpr@ﬁd@mm the tubular
also referred a.% "short-straoke".
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1nstané€ thfrﬁkél thel relagivp tehstati@do et df;}nail’ﬁm seatt drdy positde biegthe piston has
ce of the jnvention further includes |ocking nmeans
ethaGF‘?S‘rtthiéYﬁé‘ﬁf’Pterfﬂ%s@é@r dental displacement of the
dynam c seat, for instance to nmake the relative
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protecting sheath can be retrieved out of the well and

[0014]" afherRoebeth §@vicaned] Erthe pefkation Provid¥s Idltiplebenefits. The device is
protecting service tool of the invention §r ovi des

perfeqtiy rpfsetedhiniag) sugfaceTiianspeiation angd IB@alﬂaém he, sy ipfplly operated
by h}%&‘é{lﬁ%}é%ﬁ'éﬁ 838 %altg Qlﬁecﬁﬂgt éagthﬂg,_ W_rf];g:ﬁ is especially
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sinplifies thé operation (no vol ume calcul atlon
bet ween darts, no need for a dart |auncher, nip [
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press
actuation could prevent the correct extraction out of the protector and/or damage the device.

Thus the system is compatible with hydraulic devices such as a bag made of woven material,

an inflatable rubber element, or an articulated arm operated by pressure.

[0016] Other aspects and advantages of the invention will be apparent from the following

description and the appended claims.

Brief Description of Drawings

[0017] The invention will now be described in greater detail with reference to the



before it is entirely pulled out of the protector.

This is inportant because a prematurely actuation
weowbd2peevent the correct extraction out of tPEI/EP2005/009234
protector and/or damage thet device. Thus the systemis

conpat i bI e wth hydraulic devices such as a bag nade

of wov mat er i ag an i nflatable rubber el enent, or an
aCCOmMPARYIRg, V@agsaﬂ 587 at ed by pressure. [0016] O her
aspects and advantages of the invention will be
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appended clains. Brief Description of Drawi ngs | 7]
with aTlheg-shokendyramiois¢dt; represersediwés thatogl irhstgﬂ@&p@s-ltl@aefﬂgwe 1-A) and
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nmeans according to the present invention with a

[0019]| BRUrs? IOk eclibniaitl vieweadts; prb&pﬂi@mah@aombtdmg tethie goésehninvention
storing p05|t|on (figure 1- d in.active pasit

with soihogtsieke FEngspistseets retm?ﬁ@ntg% é‘éfthﬁﬂ? 99 dp étoimgpomp% @Squre 2-A) and
in actll\:/le gH& or?oﬁéld@ t‘ﬁééﬂ%f%glg% @éhﬁﬂﬁ%&@ -Bj,ot ecting neans

Ing t I nvention With a short-stroke
dynam c seat represented with the tool in storing
[0020] pB@ure» diis 4 fdipiled vRWAPT thedlyhamiscsent/with d@crkumg)memﬁ l@pldlémg pivoting
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dynanhid Gbad ¢fipiete BLENT | ng keys represented in storl ng
posi tion (flgure -A), pivoting (flgure 3-B) and open
to free the dynamc seat (figure 3-C); [0021] Figure 4
[0021]; Figyres e ﬁé@h@nwc‘ewew ullugtf%tlafs.Sﬁalesl@afe%tm?wfstb% pBeigfng prauence of

the mQ%%ﬁ%ﬁ%ﬁ,ﬁg%g@gf @Bo&lﬂl%ngnyentl on with a | ong-stroke

I gure is a detailed view
detailed view of the dynam c seat with a short stroke
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embo%me&ﬁ 1};1%510};1@8 oS 3 I]."%Cl%c%? rag%gl} ir?n(qisb@a:s I@ﬂg g%?dc’vg%f Orepresented in
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0023 ure 6 is a schematic view of an
deVlCalﬁtathtqddﬁgaﬂe\/Se P preferably equi pped a device
protected according to the present invention in the

[0023]S %%utre Btk %ks%hglﬂyt%jjvwsf ar Rk Snb &8 viSS Hhdt rf)tré:fgfébly equipped a device

protected according to the present invention in the short stroke embodiment.

Detailed Description

[0024] The same references will be used to reference the same elements in the Figures

throughout the description.

[0025] Figure 1 is an illustration of a first embodiment of the present invention where the
dynamic seat moves all along the protected device. As shown figure 1A, a tubular protective
sheath 1 is secured, for instance through threading, at the bottom 2 of tubing, drill pipes,
jointed pipes, coil tubing or other string of pipe known in the art. The dimensions of this sheath
1 are adjusted to entirely protect the device against shocks during transportation. Installation
though sheaths ensuring only partial coverage may also be used in some cases. The sheath 1 is

typically made of a strong material such as steel, for instance as a casing joint.



[0024] The sane references will be used to reference
the sane elenents in the Figures throughout the
waele®e2ppeé on. [0025] Figure 1 is an illustratipCI/BP2085/009234
first enbodi ment of the present invention where the
dﬁnanig seat noves all along the protected device. As
shown figure IA a tuybular protective sheath.l |
(0026] S dumalionlbroRerRieEdREce: hiSGHGRC HIEAH SFoads Fesrpase the
protecavé) 2}% %ﬁﬁbf EBgcencgrdlll %101%; ﬂféstoollﬁ%it R RAs anﬁ@ﬁb sa?ﬁig' thhtuBé Rerention may
er stri pi pe known in the art
also bedcmasomnm}mi pIdhac‘slng lskeathcavesing oaldf the tlmbrmert@iﬁ therdavice 3.
protect the device agalnst shocks durlng

oo RGBT 0 90 VAL AR L e si
extractiie ntheAdsBentiall$ cbﬂs@$t§ af h piseadesahbls isdluddgit frmls‘eameqblston seal 4 in
such as steel, for instance as a casjng j.oint.

contach peifiathei Bsthy! opdaitiea PEFéW"e &5 s Siigingoehiog 18 BESRgy move the
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1ock1ng/|rﬁémsw Iiiahd: Nwstrivad casfeethle mmug meansdyineludes ﬂueota:g kdyeds it will be
a protecting s coveri ng jonl

ﬁlrtheb detallet mt Triatiga il figlrg gogwtllqroseé& HPEA TS lﬁ‘éatﬁ‘f 8t e apgom of the

hy&aﬁﬁ%h??g%%@ﬁhb@ Seenvel ope, extracting neans are
Sard extracting nmeans essentially consists

of a piston assenbly includes at |east one plston se
[0028] 4The, pmmttlal@ tmeans hC(tOh‘éing fe dherintengionta pperaied gp daliawse ﬂilGnPrOtCCted
nni. n can, pQ t
devieq, A VIR P hecRhannbE LT gEBHG Bl R through the

protecﬁ%lléhea@h dyahathe dsgiaé 36s alldweear hanQRiaﬂQ? oeamdartds plimped from the
the illustrated case, the |ockin o 7 includes
%@rw B

surfacgj koes erjo Kesydyngmnic peaho|andistoses, the al Jig gapsss an increase of the
rel.ati |
pressur% J?ttﬁe? gmﬁ%sé@gu{%ﬁ ﬁ‘y & au% I}Jefé't g%%nﬂ}pl?s guéhéd 1868 the lower

|ca operat ed devi ce.
extrerhi®P3Bthe prugequive stcﬁtln QeDnﬂrag‘lﬁla‘asIa:gmg thendynamict deat 6 canmat bopushed out
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extretféft%ﬁf’!h@%hl f aFI v atfz@@ ﬁ@ﬁ&tlgtthé’l%cﬁhgﬁ{éanéw arfud1béked to free the

of a dart is
dynamm rspatch tha‘rdmepmmosmgfm thb dﬁ‘dse mW @ull}h@itWdeT ke dmpmie seat ends

L IO T e

1tselfﬂia%tt1%b§5s§ﬂ[8ﬁltl/e JuirifpUalGdratbanar dartt he | ower extremity
o t he protectlve sheath 3. During that stage, the

nam c seat 6 cannot be pushed out of the tubul

[0029]b fhet ingidrsdipmeten ©f stb@thy;i@yhcaﬂy epreded levisesis gt Targe enough for
ﬂlow@%ﬁ@@b’%ﬁéﬁ%?@%@%}gmﬁ@ ’o{hk E SMdoYidnt %Bﬁerﬁﬁ%& tﬁguf"eSZ may be

i ng neans are
used. Ihivedibstiient widkbé beferred to as the short-stroke embod1ment since the dynamic

seat travels only the length of the tubular body. As illustrated figure 2A and 2B, the whole

service tool includes a tubular sheath 1 covering at least part of a downhole-actuated device 3
and a hydraulic piston to extract the device. The hydraulic piston includes at least one seal 4, a

dynamic seat displaceable within a connector 5 and locking means 7.

[0030] In the present case, the locking means 7 is made of several linking clements (balls,
keys, collet) secured by a sliding sleeve 33, but it goes without saying that the pivoting keys
mentioned while describing the long-stroke embodiment could also be used, as the linking

elements here described and further detailed in relation with figure 5 could be used in any



dynam c seat 6 that keeps noving al ong the device now
fully extracted. The dynam c seat ends its course when
whbkwekzt2by the seat stop 8 so that the pressupPEr/ER2v05/009234

now be applied to the device itself to actuate it, o

Wi thout requiring an extra ball or dart. [0029] If the

i nside diameter of the hydraulically operated device
embodingemiot | ar ge enough for allowi ng the dynam c seat to

travel through it, the enbodi nent schematized figure 2

inYdi ' ' odnk 8ss slots 10 in

o) T B ool B glassadol o
the cottrreatoel5s Thellycation of giege Hotsfis sinab thatb aneerthp baly or the dart 31 has landed

illustrated figure 2 B, . the I LV .
on thq bt dhE e S RRPRA R IRl R BrRRILHER f Miigied by the
locking rHQWE ohet Aetual eécalarbe & fecsblishel ytealhd Gevpes hanbéem entirely
extract the device. The hydraulic_piston includes at

pushed eutsf tamsheatband further gyagipssionst dhe GmepliaecehBrsdsFP fpds Pessible by
conne r.5 i . . B 1
e s Q0059 RIS, D00 PO o pI 0 0 a v
that agtbREBell ¢lbsds| 8, sokays, the delviet )mews urut dfije @nwdloph. vgn example of
sl eeve 33, but it goes_w thout saying that th . .
automg,tpq,gqu%giak Ea};gs @@ﬁp‘gagﬁ gg Mqvg:edjé%‘%éme% H’gcalf’??els %escnbed hereafter in
. - gke enbodi nent could al so be used, as the
relauoh%ﬁ%ﬁ%&el%enent s here described and further detail ed
inrelation with figure 5 could be used in .
[0032] aAyemdsdtiinak tandife)e@t |1 1THecated an dpp fafr taceonppeter gy be optionally
.l ater enbaqdi nt i.s the provisio by - : .
Pm“fﬂeﬁ F%%loﬁ% eﬂ?\grpaéh B V§eat isgcr?%g?g ahey g%z Isbcgts1 é&%lz diflension has
landedEthat At fordAGendeTBr Haldfacemddi®ridalt thd systemsopesatidadAtiernatively,
. the seat, the fluid circulation is blocked as Ion% %ﬁ
it is alsre passilipite mewde ja tirdprEdobfor fe fwariA FeRespEesponfige to that
f&slf't.ﬁo% circulation is reestablished once the device
Peenentirel y pushed out of the sheath and further
progression of the dynam c seat has been nmade possible
[0033] byAntdpeioasitcoandotur cah bt hddddookhagystamarse that thexdevieet capastay downhole
t he bottom of .the devi ce . must, i.ncl éﬁje.a val ve, t hat

while S BpiiecioE &1 1eyricere 2ad reendifigped, & PRENGRSGH EEPEsgh po shear pis.

can b@ﬁi(ehhglt&%ﬁmﬁea hy a6 AFRhEAG opREHQIRY b Secoall ball R dhrt or when the
takes advantage of the device novenent to close is, )

pressute sxeeeted ghwen dlikshold,imovidesa convenienhwhy dudisc@meppyithqut applying

: ddi ti |. l.andi t, 1%, . f :
e 0 SRR SRS RSR 5 B LSBT 82y in
art of ib@¥hd1atdblagai n when a second ball or dart of larger

di nensi on has | anded on that seat, for instance for a

surface nonitoring of the system operat.i Oﬂ. .
[0034] AFi@Y A tShowEs 9 detail of the piston assembly as used in the configuration represented

monitit;'rgr%

figure 1 and in reference with figure 4, illustrates the implementation of the long-stroke
dynamic seat embodiment. The piston assembly includes a piston body 5 having its lower
extremity 20 screwed on the protected device 3. The piston assembly includes lateral stop
means 21 and 22 that maintains the piston assembly centered within the protective sheath 1. In
the initial storing position (figure 3-A and step#1 of figure 4), the piston assembly is held in
position by shear pins 23 associated with the upper stop means 22 to prevent unwanted
displacement of the piston assembly until a positive pressure is applied to it. Other latchable
locking device, well known to those skilled in this art, can be used. A series of seals 4, located

between the piston body 5 and the sheath 1 seal that annulus.



it is also possible to provide a third position for

the dynam c seat corresponding to that nonitoring
w@omso2Tem [ 0033] An optional connector can beP@UEPIHOS/@9234

the system so that the device can stay downhole while

t he protector is retrieved and reconditioned. A

chani cal nne tor. h ar can be used. ..
00351 ARCBRRENS 8 97 PSOHIRIEEE O CORTAaD ST EPAPER 5t 4 5 positioned
inside $IRCSEn BBHY 50T0 S&Hl theQnMIE Betiten BHeSSiStHh Bo@X S @88 thedlynamic seat 6,
gi ven threshol d, grOV|des a convenient way to
a seried 0§ Ooringsealsd  meyibe amyidedng tensile | oad or any
physi cal novenent on the device. Such connectors are

[0036] o \LSA\}EPOEQ%% p e{'l?eefi gl%@{op?lgm&g g S’f;lgﬁg{a Stotd Qﬁﬁi%vcf TS 4 Eﬁd provide

storin€ Qfﬁhﬁ:b? toradeveal pepties kextsedl. fin ghe keyk rwudall pbsl[tﬁfrﬁﬂlﬁﬂtmied figure 3A,
W t | ure 4 strates the i | ement at j on af
the shppldgssd %éhfaifwaﬂé B0 Xek) A BEARTHLR 2 g’ﬂ?é(er# S8R the Gynamic seat

outs1d@§1§§ﬂa&y sb Qﬁét%ﬁ@%eeﬁ‘ (?%a%h@@tr%‘fja)fe %o%%f@aé To%gla@\”eﬁé keys 27 are in

remty 20 screwed on the protected device 3.
neutrabpsstmon ddmeptdityon iseibteiesl Yyoa epradg 3, @pchmﬁalzerlspamg opan O-ring,

at mai ntains,the t. d
tocate} 5 0966 b RLGERSEOR IS TP B LT RGBTy O the keys
is not AL5OWIE tiks %@%tsﬁ&@e&lﬁﬂne@f irf the# eRtrémity.t he pi st on
assenbly is held in position by shear pins 23

associated with the upper stop nmeans 22 to prevent

[0037] uWieetackeplprepdaaic Bhispunped drwn diose Hie sus3estbropelihe runging string, it
lands ﬁ{?g kﬁe‘ r\éged%r%§§fﬂ '[ ?hti@éﬂjt isesgaﬁ%n Te %\E:F nﬂg@fn&tﬁa}% & consequence,

) nown to ose s

the ﬂuidliq tanno@be bempsdshynfors end & ppésssrealatsdncrbasiigg @dtopeif wesdart, which
the pistaon body 5 and the sheath 1 se h t, .
createg Aoics PUPBDS B]° JerCAPHAS EEoEREt ey o s pgitid to the keys

27 anIHLtSf lﬂ‘iﬂﬁodt AnSHA Fbggﬂa@ﬁ storP5. @oﬂ@’qhe&ﬂy tHeS]In%ﬁ' 4k is pushed

I ston To seal the’ annu bet ween
downwhe. pi ston body 5 and the dynamic seat 6, a series of
Oring seals 25 rmy be provided. [0036] Several slots

oro 2 LS REE R P B0t ASuR 081 B enonsn,

pins 1 Vied i igre k@}éﬁm?g thel gl stoReags@blyniside ahe AR6ietiod Bhear, and the whole
illustrated fi t he shoul ders 28 on the to

internalrassqrably (devdce b@fi}’» keys, gaciyoransodast) ds pyshed, éowﬂ%r%] The device
3is tlﬁfé%o gt édt%ﬁe ﬂi\l\%{egﬁn SRatnnAt t{{églgﬁ(ﬁi%ﬁ}egencg ?12;9'&%6 is applied inside

ranslate & ong as eys

the denied, rsal theoddvideotanndhdt goamiddl Athei lbadlib aictheatt e piston can be very
sprin such

30, t
powertBeat e BHSHIBTGROL TR ) SR RS HEAtg, S5 TR spcan work a
any dBGAEd2br BA% ih8Rzodt&vdiRWer side of the keys

[0039] In step #3 (figure 4), once the device is entirely located outside the protector, the lower
extremities of the keys 27 engage inside a recess 32 provided near the lower extremity of the
protecting sheath 1, which creates a torque and makes the keys 27 pivoting in their grooves. As
a consequence, the key shoulders 28 are no longer engaged in the receiver groove 29, and the
dynamic seat is free. On the other hand, the course of the piston body is blocked by the stop

means 21 abutting the recess 32.

[0040] As shown figure 3-C, the pressure will now move the dynamic seat 6 and the dart 31

downward, until they stop against a recess cut in the Device, in such a position that the



is not flush with the body outside dianeter in their
extremty. [0037] When a ball or a dart 31 is punped
waewn/otTiem t he surface through the running strPCEP1005/009234
| ands into the receiver prdfile 24. The dart is
?Faling the receiver inner path As a conseduence t he
uj.d capnot Dbe d

pressufesRHEaS BG BRedp B SHG TRCER et S BB g R plcker wil
inflateR S ﬁéaeceﬂ?eh% infiakks ttﬁ'éecehﬁﬁﬂba\gee[s HewR e EepdTbefihnad.

S transn1tted to the keys 27 and to the plvot poi nt

24 of the piston 5. Consequently the piston assenbly
[0041] i @Pﬁ@wﬂi&d ag dUmsieaitesl Withosen*Sael ifiges dr e BYHoH url%luéessa hydraulic

conne& Find eg‘ri ﬁﬁ#cﬁavhce J?'gqg% gltsf})\nlr\lle a?%%gbé% NEmEL ﬂ%ﬁ%fe%ulf@ Atks above a given

oug uring t

threshalgls smahim h Bédo(fnlgl Iak@(rj ﬁmﬂmﬂs ms1®ftha conmetbr tak ellwdlmted the connector
i nternal asse y. (devic k, bod re

is trigggierd apd the deyicgds H@GOYHWH ﬁ*ﬂ?éof&% %:%SS%‘T%Y F‘P@i‘ng its retrieval

amimﬂﬂﬁﬁﬂlgUtS'd? the protecting sheath 1. At that nonent
no preSsure is applied inside the device, so the
devi ce cannot be actuated. The |load to actuate the
[0042] piAs neemtionetl heforeethe lpdhieg Medns that rrenenpthedaili peursppl the dynamic seat

on the full.area of .th e or S
can bg made é&f péyﬁpn@e]gﬁygtais dﬁus%@f t& @ e% g}lllegoant?%aﬁ¥§ H]F\[E'trﬁ%ﬁ figure 5
include§8RUse loff aSseflBs EBbAlIsi hdH5-phks sl@f&C%Fhisff@ﬁ@HlIsG elluﬁrates details of the
entirely |l ocated outside the protector, the | owe

short-gxake emphodigensfwhaie t}p@eyxgmzd;af é}ﬁ:ggeggflqhﬁgq: é(gigastx;ogg éiéfgargg seat is that
the se (H]gi\a/é(%l ”o\i&ﬁfl% {%ﬂ%nlug %@d’t i {;{u@&fh{ Yol Cf)f{ ek t?lLo?sC E&) fHat the pressure

Creates a torque an eys
can bepapplied Ittgthenietli&e lafteQ4 O&ryahort éisolaa afchs mﬂé?fnsademglereﬂugcs the risk of
shoul ders 28 are_nao | on ed in.the ecelv r

being griskia 9 sAlF oha logaaNRlE. SBRLT FSRRGAIOTY viggywith no or

msuﬁ{&?g}l@paﬁlffgrﬁg%ﬁg of the piston body is bl ocked by the
S neans abutting the recess 32. [0040] As shown

flgure 3-C, the pressure will now nove the dynam c
[0043]s At pBtammsserhblydaeludes altubideredyd sliding vithineasleqvgs3 and a dynamic

nst,a recess cu n_t he,Devi | ce
seat é‘ ﬁgltrm[gqgﬁqsgggu DRPSE; § thlea]i'IBW %rﬁs? c}iép{iace e%t gf Qﬁe?‘g Eochnassembly
relatn]?eoco q6d pratRtivé shefaf 1 8XR MR shaal pimRfldairaane displakemem tdlative to the
nflate or the punped cenent inflates the cenent

slecvend3 whighendarh3 b iepympesk landygp dheyreceigeudd Oﬁ?ﬁdéfﬁéwysea‘gé so that the
assen‘ibh& i"ssstgr% Eieglha\é\%ﬁ uﬁs 11 7% 19 fnd | ﬁﬁ’lu%rga &¢ tﬁé@eﬁ? d 818 load on the whole

connect or et ween evi ce and

assemfbleisPhigh @ﬁo@ﬁ%ﬁeﬁr théheppet pias 26 e(ﬁgureeS —IZAI)SAS; italdower extremity, the
given threshold, ar. when a second

dynarmieseeeinegoT BABRLGr T s fiptag Pevien i e s 7S s ramp 35
faces a window 36 made in the part of the tubular body already engaged in the sleeve so that it

forms housings for several balls 37 wedged laterally between the sleeve 33 and the ramp 35
and vertically by the tubular body. The combination of ramps, windows and balls forms a

locking devices that blocks movement of the dynamic seat relative to the piston body.

[0044] As illustrated figure 5B, the whole internal assembly (formed by the tubular body 5, the
dynamic seat and the sleeve) acts as a piston and it translates inside the protective sheath 1. At
that stage, the pressure above the assembly is not applied to the device because the dart is

sealing the bore of the body 5. Thus the device cannot be actuated yet.

[0045] When the device is entirely located outside the protector, the external sleeve 33 stops



Is triggered and the device is disconnected fromthe
protecting assenbly, enabling its retrieval and

wo edoantiighi ng. [ 0042] As nentioned before, thePCDERIONH009234
means that prevent the tail? course of the dynam c seat
can be made of pivoting keys as iIIustrated figure 3

WL RIS R VT N ST
pressufé IQH& Gl El%%r Hel 1gEf ﬁh@ 34 @?att Wek@se@ﬁnﬁ@ﬁle%l&% nghQK@body 5. Once

nbodi nment ere the main difference with t
the pmsoamg slﬁaradkéledyxiarﬁ engeaslatesslighdy further %@lolﬁﬁjslp@kier f@ gtops against

e s 50 0B FE B4958' 0, HEHAST oot ot grooe

41 cutd€WeGBsiad diefer bETHE stde0E B3 st roke of the seat. This
desi gn reduces the risk of being stuck in the mddle

(0046w kv iaeeD 97 iﬁﬁﬂé’lﬁﬁﬁ dEname s58k h Spopov sl dhe bARHAO Heegroove 41,
freem%ﬂféh&yﬁaﬁﬁcs guggg Br?g a@csttH% ﬁl’esgﬁ%jbéaé tﬁb 'd?hﬁﬁlc seat 6 and the

I'n a s nam c seat 6.
dart 31 RS Klowhwanalap glie sdoend pesition ERupr b@nThecklasp} latsmmnltocaiﬁd in front

o sty L PB0E S S Bt A RS BB v o

by-pa{sechélhhef @nd @1r51|i]§testhﬁ)%\éﬁ {33183t 42 dAAI RS the JedideS. Bermedevice 3 will
ands on the receiver 24 of the dynam c seat 6 so that

now bt hetuatsd digdojudtion sembely, ocprresizanr it was enfiplyi leeptedoytpide the protector.
full area of the seal and the |oad on the whole

[0047](a Slg %o!ﬁﬁsnoi\ tﬁ\%][ G0 ?%&ép%sgcp dkin eébtgﬁﬁéy 61“1:?311%%d ﬁroves) are

ex rem ynam c se
not sehéifiVéidethe ?osfsﬂ;!l@s}ﬁ)'éks 1hat ¢dneocsinoif th’eg:lapldsmdsl vaolently.
illustrated figure 5-A, this ranmp 35 faces a w ndow 36

O, TNANITY TR R VRO Tl e .
IocateBQMtsclg’szs g@ﬁg ?}%e h&ki&s ﬁlafté’ nRRANESR. DRSe Bleoriee %301@&9 the pressure

vertically by the tubul ar body.
can ramnhmdmﬂle deviod tor autipge itwhn dxanspla of sushl 4 elvaois nléusérated ﬁgure 6.
|OCkI ng devi ces that bI ocks novenent of the dynam c

rel ati t he b 4
[0049]i VgltVF 2558 \{’?Y gﬁrlg sbe% e n[ qg\ée )%%e?'%]c /—\g Sasdevn‘re 3 including an
internéIfﬂ)cS gthy , d1ehat 1#RWs3E tH@Q@\)(lel’ixtﬂehﬁtydzf RTh1oteREne sl&mth 1. The valve
eevezO acts as a piston and it transl ates_insi

assembbelnphld@%% wes bushing H2, pinned af Hhgrexemg of fhs%eshsa%éléwgéﬁear pins 53
that %@8% " t‘?iﬁ%%g @Eﬁ&ﬁ lifie rﬁ%atﬁp éﬁ%ocir-pg OPSsl Gy 1glgstrated figure 6-A

gcause I's Ssealrng t
correspBiding e tigestorirgy pestivat. Sbeerak:ﬂau\aingd)uyhihg pk)ﬁﬁzﬁg]ar&‘/\ﬁﬂﬂed though the

the device is entjrel ocat ed, ou rote r
bushifg 2 R dheiaFOBREBIFAIER Y thaap%%}ﬂf b5 oble @55 Gfuneter of the
bushnﬁ%?s DL :%gx}e%, N@{Qﬁé ¥ sevd BE, WIRIBAL 88 -cad RAAS. NEHe d18vRf57 includes
the asse y or the
seals 59 located on each side of the sleeve ports 58.

[0050] The sleeve 57 is connected at the lower extremity of the device flow path 51, so its
location inside the bushing bore is defined by the device itself. The design can accommodate a
rather large tolerance because the ports have an oblong geometry. In the storing position
illustrated figure 6-A, the device is retracted inside the sheath and the sleeve ports are located

in front of the bushing annular chamber, so the valve is open.

[0051] Figure 6-B corresponds to the beginning of the device extraction. The sleeve 57

translates through the bushing bore 56 until the device shoulder 60 stops against the bushing



pressure load will shear the |ower pins 34 that were
securing the sleeve 33 on the body 5. Once the pins
wae®@emdtmar ed, the body 5 can translate slight|BCT/EP100&009234
until its shoul der 40 stopd0agai nst the sleeve 33. In
that position illustrated figure 5-B, the balls 37 are
located jn front f a groove 4 1 cut he I psi .
extromify it heme RNt asls %%are[%sa%ﬁd ITIH'QGIS 55 8? the,pushing 52,
closmégﬁl% sfhepa ?bﬁ? If %Hdlﬁoﬁaa!ﬂ é?(‘ib%dlﬁé bink 52 sﬁ?ﬁﬂ@ e%&@BQoMﬁe bushing,
reeing the dynamc seat ure 5-B).
prevenling |ah$ baakwehnd mpresentrapd lakihg thhaaliy mlanﬂp@edsm&ttlo@ and
the dart 3 1 nove domnmard to the second position

o GG Ghe 35 At SR B b e . e
pins 5§3hz?er\ﬁer§ts'el:1irnfg0ﬂﬁ§ neskag dﬁuﬂhe tsheath laut ehenesd, layd plas bughivez can now
dart and circul ate through_the slots 4§E?§mn to the
move eiiif dee velope il thedevdes, 3ndithel vaheitays cstdrat ed. Its
actuation can only occur when it was entirely | ocated
! L i 1@9&!1 89 thAbid through
o0 Y8 NS e BRIy gk FeOua 0 gl o
the degico\dasing angtaltambns@nsa aideg dra balklapds onbhe dsnmmlesseam ghe device is
i f rt nds_vi ol ent |

hydrati{%gg}egq%cqeg Oy g‘I%eF}}e@ SHEOHT REHE }éﬂ’fgo‘ge@ thg prgssure and the

autom@t‘i’éJ {fﬁﬁ?@ dlodid fRe FAIABHIR BB He Cox Vi@V of RS 8éack. Tihh, Ali@&tEcally when
en the device starts noving out. Once the valve is

the devnlc@ ﬁefmtlralh dewpmcnm of tmrshc@h,slé is axppeRsl to ee lipilyaudis nressure that will

w5 98 S B Y3 B Bl RLGhOR g 1 con

be inithd@Efro@thé SUFFcY aPinyamElR¥hIdE; @mmﬁg dewng siigld deresmizill.
flow path 51, so that it closes the |ower extremty of
the protective sheath 1. The val ve assenbly i ncludes a
| ower bushing 52, pinned at the extremty of the
sheat h using shear pins 53 that secure the device
within the sheath in the open position illustrated
figure 6-A corresponding to the storing position.
Several flow ng bushing ports 54 are drilled though
t he bushing 52 and they conmuni cate with an annul ar
chanber 55. The inside dianmeter of the bushing is a
seal bore 56, where a sleeve 57, with ports 58 can
slide. The sleeve 57 includes seals 59 |ocated on each
side of the sleeve ports 58. [0050] The sleeve 57 is
connected at the |lower extremty of the device flow
path 51, so its location inside the bushing bore is
defined by the device itself. The design can
accommodate a rather |arge tol erance because the ports
have an obl ong geonetry. In the storing position



illustrated figure 6-A, the device is retracted inside

the sheath and the sleeve ports are located in front
w@Roobke7ibushi ng annul ar chanber, so the val ve PGI/BPm®N5/009234

[0051] Figure 6-B correspontls to the begi nning of the

devi ce extraction. The sleeve 57 translates through

t he bushing bore 56 until the device shoul der 60 stops

agai nst the bushingextreﬂ(ﬂ%ﬂﬁa. At that nonent al

seals 59 are engaged in the seal bore 56 of the

bushi ng 52, closing the sleeve ports. In addition,

an

expandi ng ri 62.slightly  expand el o he. bushin
1 A GrBBHIG SR aRH PER RO P IS aR) AT b afiplar sheath
1) fot 'Eoﬁj,rﬁ’%egt RASH parPof thdQRce QS theSHEViESiERIn 188G iellbore; and
(D

appiled on the piston assenbly, as illustrated figure )
charactri@ed trthBiribeninch@ing epistan agse (9 rsispones inthe fubylas sheaply abutting

sheat h are.sheared, and theg_ b k:NQ. can now nove out
1heumﬁFe?hgngﬁygﬁﬁﬁ%N%?tﬁu ﬁ%mgglfgépaé'd the val ve stays

cl osed. [0053] This unique conbination of the

| nvens ihgaraalit @iwsod, Isaid piiton tid displave die @dvécef bativelert it opygr position

t he device during inst aLc}Ipat i on. Onﬁe .a dart._or a ball h

| andswhsise theeshagthevers sblepst neRerfdhG Aewcs anthg v pegidop yvhere the

ext 1 AELRA il LATHIAG SRSAL MeNHhO bnP 840 $igdsP ARAIAPDa kiilar body

pressure and the dutonatic valve closes the flow path

at t hé) exd 4 dynanyic ofat (G)eraishaiing alompeaid temtlartmdycal | y

when the device is entirely deployed out of the

sheatfearist fdrs pexpaaRd flutl tcheulagiol aintd cherdesiar whilhabe piston is

w Il actuate i1t. The whol e, sequence is .entirel

aut orflishlacipgit 2ad r@a@pﬁgﬁw i a¥hen dhrederidedn outsig g shoafh.
be initiated fromthe surface at any nonent by punping
down a single dart or ball.Cains 1. A se

5 ! A . / vj ce ool
2. t'bhe servigarterliaceending taclaia bdudbannedngey Oefémg gipvice to secure the
iston | iofi Mfe - Vi2hidBgmahe (EAST
piston gty B8 Ik iRlion aaiend phibOloct BBk bntte |
wel | bore; and characterized in further including a _
3.  plhé servizsseobhosofd)g thi lpims &d wherdim eaitlubeking dstieatteludes shearing
) bytting the upper extremty of the device, said
an(g%géhbly including: a hydraulic piston, said piston to
di spl ace the device between an upper position where
the sheath covers_at |east part of .the deviceg and.a, .
4. | bl senyiesi toPhACGARURS tP RBY AEvIE Proceding s, Shgratgiayd in that the
lay BB lﬂ-g;"l’ﬁciés 168X S Rleshs(75 1@ PreivBst! tiisRioR of WRLUEyAantI® ¥4t as long as
tubua%g) gn a dynaméc geas{)d ?6) B{ ransl ati ng al ong %gi d s
the pistorisl rext itbissllowee positibor preventing fluid circul ation
into the device while the piston is displacing it and
reestablishing it when the device is outside the
5. shBatshrvice tool according to claim 4, characterized in that said locking means are

deactivated when the piston assembly abuts a recess (39) located in the vicinity of the lower

extremity of the tubular sheath.

6. The service tool according to claim 5, characterized in that said locking means includes
a sliding sleeve (33) with a groove (41), said sliding sleeve in downwards movement with the
piston until it abuts the recess and the dynamic seat includes a ramp housing (35), at least one
ball (37), said ball blocking the relative translation of the dynamic seat as long as the piston is
not lowered to a position in which the groove and the ramp are in communication, allowing the

ball to get out of the way of the dynamic seat.



2. The service tool according to claim1, further
i ncluding a | ocking device to secure the piston
wW@s®enli1go i n t he upper position while the servPCEHEPO$/009234
is run down the well. 3. Th2 service tool according to
claim 2, wherein said | ocking device includes shearing
pins (23, 34). 4.. The service tool accgrding.to an .
7. {REe prEce R Geerdingdo B br g i tah e Hisien Enfly inchudes

at leadt WRRIRY (RANYedsNEL HABSNiE @_Ea{?iv%énr%@'lé?f (e bothBreBie@MBMhe recess of the
translation of the dynam c seat as Tong as the piston

tubularsheatit. in its |ower position. 5. The service too
according to claim4, characterized in that said
| ocki ng neans are deactivated when the piston assenbly
8. alht sermicedoalswc¢@dlg dnyoxtadalmisrt tohs chawcteiized f thaththe dynamic seat
. | oper, extremity. of the tubular sheath. 6. The service
13““W§%ﬁ%QBFEBWE&%@%@8ﬂ€WEWﬁ%8g N¥facterized in that said
| ocki ng nmeans includes a sliding sleeve (33) with a
groove (41), said.slidin | eeve i n _do rds novenent .
9. oiThR SERL PRk SHOUHRS fo T GbEEE L0 e CHEBAEHiER RTAl the dynamic
seat irﬂ‘l’ﬁlﬁg‘agleﬁﬁ%e itRed HERDam dANRe A MY 3RIudedbt le8@Dhe by-pass slot
one ball (37), said ball blocking the relative
so that flaidsdoatrivaxicasfontis echigied mihendleadynesnit oery isiganskéedtiodacsrthe by-pass
is not lowered to a position in which the groove and
"the ranp are in conmunication, allowing the ball to
get out of the way of the dynam c seat.7. The service

tqol according ta.claim.6,, characteri.zed in that the .
10. oABe sFvieetts i Gt TR inghung Ry b Fhocbot the device
from thB@isnNam ¢ seat when the key is conpressed by the

recess of the tubular sheath. 8. The service too

according any of clains 4 to 7, characterized in that

the dynam c seat is noveabl e downwards inside the

downhol e device. 9. The service tool according to any

of claims 4 to 7, characterized in that the dynamc

seat includes at |east one fluid flow path and the

tubul ar body includes at |east one by-pass slot so

that fluid comrunication is achi eved when the dynam c

seat is translated to face the by-pass slots. 10. The

service tool according to claim9, further including

means to di sconnect the device fromthe piston.

slots



