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OPERATED PROTECTOR FOR - DOWNHOLE DEVI CES Fi el d of the

I nvention [0001] The present invention relates to the
field of downhole tools. Mdre particularly the

i enwbTmor el ates to servici ng appar at us f or PCT/EP2005/009234
conpl eti ng downhol e wells such as hydrocarbon wells.
Background Art [0002] In the art of well drilling, it

is common practice to run nmultiple tools, often using
conventional setting nechanisns. In cased wells, too
wearing by the casing is typically limted. However,
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particul ar el enent REIREVIRERt with the
borehole walls when running the tools that are
typically fol ded away during placenent operations
and/or elenments that are deflated such as packer,
often made of rubber or other readily abraded
materials. [0003] Sorfieldygfdbe dverdicar soneti nes
protect the nost sensitive parts of the tools but
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wellevel opnent of horizontal or highly deviated wells
where the tools may be literally dragged al ong the
borehol e. The risks of deteriorating a toel while
handling it at surfa&ackpweMnt &rso not be negl ect ed.
[ 0004] These issues are of particular concern with a )
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~stretc rom steél,
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matbxdalar ovi de sone protecting nmeans to tools until their
proper placenent in the well. It would al so be

[0()0(31]e %O‘EII%%%S toP (Z%ve% sho(lenerﬁgz%g %rofte%{ thSRse: éeinglgves &Ir% o% 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 ﬂexiblé, 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




protecting neans be fully conpatible with the too
operating neans, in particular, does not require any
addi ti onal power supply. Summ@&y of Invention [0006] A
first aspect of the present i nvention provides a

service too] f act uat ed downhol e
PraleGi oA iﬁ%’ eaImg al%%¥9? Loprratipg Y igy particular, does not
rehlﬁpesgnyrh@ﬂftmg{ﬂ ﬂo%rg@ﬂ e when the device is run into
wel I'bore; and characterrzed in further including a
prston assenbly di sposed in the tubul ar sheath,
abut ti ng the upper ext Semmgrycrflnmtumvr ce, said
[06@(@ acﬁét a ge ggt rtllgeepgee L. élgéﬂat on, gr | gltd%g] a Osgelal ﬁ(l)glt %)E a% gydraulically
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Io r position where the device is essentlallg
hefe e Vithelss FRaiio aieplibaien apdl sthgrrciemerd dn rigrther including a piston,
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asscm’aija irecfudomg: i anhpirbdiie pisien) exid pistdretd displpées thendevice between an upper
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pogg{) IgIIS’ ﬁ’ﬁﬁgaﬁoﬁm[% PrPf PRI O?ﬁé © 4pWGR 2k £ IRWET Bepition where the
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the position along the borehol e nearest and farth
seat dranpleting ploag esajdhbular iode randr rlcaine \ferr pmsmttngoﬂulrincla:ulatlon into the
vert i t haugh enbo nt.s .0 |nve
dew hglg tg% Brstd&gl(gr I%g(ﬁag I1tn eﬁtﬁlg/h éng rg aI‘IlFI“c éﬁlwfe 1¥ outside the
sh@tﬁ.t able, to horizontal or highly deviated wells).
[ 0008] The prot ecti ng neans of the enbodi nents of the
i nvention. fully conpatible wth hydraulically

[000¢4 taithe éb@@\ﬁie@@stlom Hgttenms wpehad layeeaary FBSEWI’(YIBV refer to the position
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IS may case I nstance

vera'cﬂli well, debugh elabodinvdner rﬁ" thh iviehtivrimpy @16 be appli@didandindeed may be

dahl e body having a hol]ow interior to engage the
parfiRtaHY SRiIAB1% o BaTEEoRL PriEeb dsviatssvelli ehol o. | 0009)

Since both the protecting assembly and the hydraulic
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prevent urd circulation to the device I'ng t
' Wltbéwdc%lheadbr aduitor devidoneharis dither sicakd @risipplyt eperated by a pressure
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i nvention, the dynamic seat may transla al ong
lnnPlh‘éalH@f/ﬁhé@m%@stféh@b‘@rﬁh%lﬁt al so ref erred as
"l ong-stroke"” dynam c seat in the remining part of

I i pti b Li cabl e. when_ t.h .
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actuated, it is crucial to prevent fluid circulation to the device during the device éxtraction.
- 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 may translete all
- along the device. This embodiment, -also referred as "long-stroke" dynamic seat in the
remaining part of the following description, may be 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.



is large enough for allowng the seat to travel

through it, until the fluid can actuate the device.

Optionally, the device may include a second seat,

| arger than the dynamic seat a&nd | ocated at the upper

extremty of the device that can be used to di sconnect

evice fromthe profecting sheath. 3 [0Ql1] Y .
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| ower position. This enbodinent is suitable whatever

the dianeter of the hydraulic device. [0012] According

0Q1g] Aqspehing fea mrtsaer mehodmend heqetepiing dados of tef invention may
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forsiestence tb orake nisd @ivtive transtafken ¢fhthe dehahic\seattoniynpdsaibicosnce the piston
on]y possible once the piston has

of the . dynanm c sea
hase??‘tt‘iaﬁ@flg%e‘%}‘{éced’é’\trp eshgathys the sheath. [0013] In yet
anot her preferred enmbodi ment, means may be provided
- [00197 16l SICRHIVARE trd¥Brrbd) BmbOYiHeat) Inh&anl ¥y Elrogmeﬁ H8r disconnecting the
(glﬁst_on assen‘oltﬁ/ so that the piston and the protecting ‘
hydypelig devicerfraye the pistonesssshtdyiso dfat tHeepisteh and protecting sheath can be

. rbi shed fagr an er. erati.on. [0014] The
rorfieotl FEE vl 28Tl R Rolr@Raei it s of ¢ he
invention provides multiple benefits. The device is
[00pdT The tpryte@ingt fevied teblrdMile Sibodiferty on SiROIHvahticNp@Ries multiple

installation, The systemis fully operated by ) ]
berf% A0F idevige ésrartestly perteriebfing susface fanypogtation anbinstallation. The
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whihds especially sbieablo furtolizedall srafeviang welld. Jhe abyiatisd 80the@ system can

single ball or dart, which greatly sinplifies the L
be =8%?°A1Ffi dfpr{l e SORs D B BGITaTER Tl G el gregdy simplifies the

opdiRA {8 yetulle! dalduRitRE N AR Go! i . oumping is
OP[.0015§ T‘F]e autorrtzllffla?lir(&:B sequ%éri:lcgagf glgvlzeﬁfigggitanp | Igghétr,ngumpmg_ls_
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Mor eover, the operation can be nonitored fromthe

rfsace by observing_.a eci fi.c pressure signatur.e. . _
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pressure. The device is not exposed to any

spegifie frsesewie signatyse e Bsuerdragion pb thet deviceananibeeichioyed bleghy pressure, as
the Qfé(/icgfis tnla? e%gsteg Gh Hhat i)rrréiss%ré. Sflilenggvri(tzea?st ngteg)%)%ggd % any differential
pressure before it is entirely pulled out of the protector. This is important because é
prematurely 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 opérated 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



prematurely actuation could prevent the correct
extraction out of the protector and/or damage the
device. Thus the systemis conpatible with hydraulic
devi ces such as a bag nmade of woven material, an

Wi k@b/adsi® rubber el enent, or an arti cul at edrarmr2005/009234
operated by pressure. [0016] O her aspects and

advant ages of the invention will be apparent fromthe

|9)ﬂl ription and the appended clains. Brief
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represented with the tool in storing position (figure
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2-A) and in active position outside the protecting
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dynam c seat (f! gure 3- C); [0021] Figure 4 is a
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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.




t hroughout the description. [0025] Figure 1 is an
illustration of a first enbodi nent of the present
i nvention where the dynam c seat noves all along the
protected device. As shown figure 1A, a tubul ar
pyoewei7ize sheath 1 is secured, for instancect/Brooginezs4
threading, at the bottom 2 df tubing, drill pipes,
jointed pipes, coil tubing or other string of pipe
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strong material such as steel for I nstance as a
[0027R sTaextjact the protéﬁeﬁ AEGLORTNIB REIPEPIGSG0e®Ys arsprovided. Said

exh[aOOZG i héé }lz hgr%ls{syq %‘ﬁt { u SI??JI‘ akggldg’s ét%ea?‘s% ﬁ{ee%qston seal 4 in

hi*s i case,
conmcomahtﬂwmesﬂnelaﬁdqth&t the tpeeselre aik theatuonige stieg tcew ipogitively move the

es, W t hout yin at_th | By QR HRY I so
5t ShbOFaigters it ovig LN SRR BofRA g 48, and seat
lockippmicar3 In thé 111&1!;"[:&1&@&35&; ﬁleaocliﬁgﬁﬂeﬁjls Tmch»dbs lavd)tin'g‘leys as it will be

r ot ect Jce fr e, € ct|
rarnctelid inyefptoS ity Sy poatols Tty KL RRHR § 3fom of e
hydemsaugxt@e@{edaeﬁb@t on asserrbl y includes at | east one
piston seal 4 in contact wth the sheath 1 so that
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devi ce i s downl oaded othé well”in the stored

of the sitwias hody-thamkscior ta Isertiksts ¥hPaesgihe tiskon piserpblytreasaes the lower
extrégﬂ'ggf"th; s]?eﬁ&t L&f&h&gﬁfz@@ ﬁ?ur'ﬁslBa{hla Mﬁg 3BT 2 dﬂﬁicke&o free the

dart 1s’ punp surfac 'ands onto

dynapivait® tha &eeps muvineclowehe dWecemomﬁ%iacWacfﬁm Hm%m@?e@ seat ends
its ct%ﬁresé Wﬁ%rf@é cgkleg ﬁ:\of meseat%??%sssswtﬁat L sqt{&gmjé %}ph hﬁedl iag toaﬂﬂg device

n asse tomar
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stage, the dynam c seat 6 cannot be pushed out of the
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seatdya?amoﬁlysmaﬂer@ﬂﬁsf 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 exiract 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 elements (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



its course when bl ocked by the seat stop 8 so that the
pressure cannow be applied to the device itself to
actuate it, without requiring an extra ball or dart.
[0029] If the inside diameter of the hydraulically
opeewt/erfizdevi ce i s not | arge enough for al | e®/BRERObIN®I234
dynam c seat to travel throtigh it, the enbodi nent
schemati zed figure 2 may be used. Thi s enbodi ment

emﬁ&ﬁ ]Re referred to as the short-stroke enbodi ment
STHCE t he dynam c seat travels only the length of the
tubul ar body. As illustrated figure 2A and 2B, the
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PCT/ EP2005/ 009234 6 enbodi ment. [0031] The main
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it i %K'ﬁ&lﬂ@&@gyr&lwﬂ thil® pbditidnd fel the \dyBdrhi@ NschtScorresponding to that
reestabl i shed once the deV|ce has been entirely
MOMHIOERG BOWAD- of t he sheath and further progression of

the dynam c seat has been nade possible by the
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bott om of the device nust |nclude g val ve that

whilg, theprgtecton tsyrptrieyesiand reconditignpdad mpgrhameal ponmestay; suchfgshear pins,

can B uiddeAravalRRe 1 ﬁi&%ﬁﬁ&t&foperﬁt@& 8B kbdond BAIY 6r dh@dr when the
t akes advantage of the device novenent to close is
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connect or opt 1 onal | provided, to close the
aﬂdﬂ&wu@@&hmbgaln when a second ball or dart of |arger
di mensi on has |anded on that seat, for instance for a
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t er nat It is also possible to provide a thir
figugodiandon fefsrench evithy figwre o, SBustrates rthe éppieaenigtion; of Iﬂm 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 asscmbly 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.



nmoni toring position. [0033] An optional connector can

be added to the system so that the device can stay
downhole while the protector is retrieved and
recondi ti oned. A mechani cal connector, such as shear
prosgsozam be used. Alternatively, a hydraul PCT/EP2005/009234
connector operated by a secdnd ball or dart or when

the pressure exceeds a given threshold, provides a
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figure 1 and in reference with figure 4, illustrates )
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step#1 of figure 4 h i.stan _assenbly i eld in
tooC R o L e ton 208 5.d8 08 naRBEP oo i deRs g of o koys
is 15t Mh W the Ballyloutsifee@ivter Ghain taebmiti. spl acenent of the

pi ston assenbly until a positive pressure is applied

todt. | at bl l,ocki devi ce, ] A ..
oo oWhen bl Py i e B 9 B e WEign HRMGy® sing
landiatoShdrectio@aiefile 2 dhweadad s da4lingi thd BeibadynebpathdAd Heévnsequence,

heath 1 seal that annulys. WD 2006/ 027120 .
the Braug cepngs be P ym?re[aaég%]wsﬁsw ST meeasine o topof the art, which

credtés £oRR| publiff theQart 4nd Be $éc@RePdd¥lwar®Thd 1648 1é trahibmitted to the keys
positioned 1nside the piston body 5. To seal the

27 anchin the Mudtviods Hhel e IR BolgnssausRHy thiepisioR AifeEibhe & pushed

dovhward series of Oring seals 25 nmay be provided.
[ 0036] Several slots 26 have been cut into the piston
These slots formpivots 24 and provid stori

5. .
[003§]p Aesldlusteatedfigres 34B ﬂd\)%ls;eﬁig Rfé@gn‘% P},_ wien F]gorﬁ%ggg'ﬂg% enough, the
pind 88 itha| wite Ssle&ﬂr%? thé Iptedn’ Ak&RbIY 118418 18 AprotebdL shdaf Undehs whole

. 28_on the top t he keys are engaged 1n a groove 29 .
integnal assemly éderiasalerle badakeysoiseaveand ferpds prsheddowrnyvped. (The device
. t # - e
3 B P Proghif, Sl dnsice
the tdgviee, sor thngle30¢ coursh basachuatedr The leadrioraptusic the Wsten eg be very
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povBE o shesBeBBAE o B b il ol B e SpAfh BARo e bilekl e workc
any idbvistiponbt éveh irehdyizdytalowdllsi de di aneter in their
extremty.

[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 abuiting 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




[0037] When a ball or a dart 31 is punped down from

the surface through the running string, it lands into
the receiver profile 24. The dart is sealing the

recei ver inner path. As a consequence, the fluid
semmoéoeopunped anynore and the pressure stBCT/BP2005009234
increasing on top of the da¥t, which creates a force
pushing the dart and the recei ver downward. The | oad

preisﬁ: O@%ﬁw tet gghedqgtﬂé&%éé/ Fio a%ﬁa%qg ﬁt_n%x lepénvlﬁﬂat&ﬁé Phcker will

nsequent | he piston assenbly
inflets opths menipedjmmvamﬂateﬁ[ o @@@enﬁ\hag ds |smwn st phjiguee 4- B
and in step#2 of figure 4, when the force is high
[Ooﬁg %ﬁaﬁ;ﬁ Qs 15{1@%6%%@ oML o UL T {8 s'jzﬁ@m ﬁh&h&k@ a hydraulic

I nsi e prote tor shear, and the
connmt@rmweeai@edmioy apd|theipisson aSEf@PZO y.D¥ bR thR @%Sﬂrfr Té%fé |ab‘§4€ a given

thre%%@g ﬂﬁ %&#{a hlg%r c?aﬁ@?@d;] e fie ﬁtﬁ%&&c&r as:iﬂllést‘éra%g %% comnector

is mggepﬂdemé lﬂteedelvs:e aqaqhscoemeqtqu&cm:ethetm@e@@ma@sgmbbfo endbling its retrieval
andde cannot be actuated. The load to actuate the

|cf &an be very powerful, as the pressure applies

on the full area of the sheath bore. So the system can
[0042D rfks mentioner befere; the looking means\that praveridhs t#H sewpe oiche dynamic seat

canl {30 ? Aﬂp c%:tgl% 1%; { lﬁgﬂ'ﬁ?dﬁ%igurg ACRnbifler Q% aﬁ@e hlﬁlstrated figure 5

entl r ot ector,
mchmesrthmseu of @ sofiest dfeball&agnd lzr@asmgahgeThm iure abo nlé@trgtss details of the

' ﬁm@ﬁ%ﬁ%ﬂg%quﬁ%%ﬁv Fe ?8% a h%rque ang]ie 'gﬂgggﬁ%g§§g%%18ﬂuﬁ

the pecond pmdnmftlieedynagtmmes locaied inafraxd of byypas clofs, sm@aﬂ(fhgl pressure

oSO 55 0 e 2 0 SRR i B RS K e o
benﬁgaﬁdck e GRIAEIS ©of &f 1ohf &trplies tatdh ifig dyaridstobyl fielemsl deyict twéth no or
neans_21 abutting the recess 32. [0040] As shown
ms‘ffﬁblﬁ‘i*té?a@-f@t ¢ A¥tpressure will now nove the dynanic
seat 6 and the dart 31 downward, until they stop
10080 AHRPlsteh dsSe@tshP indltides Mubdier Hody SGHding withincsleevp 63 kid @dynamic

that the WD 2006/ 027120 PCT/.EP2005/.009234 8
scaly| PUBRR [HSP G HHOSE S5 PHE TGP (B SPBOert Gf B pitop gpsembly

relaﬁi?@%ﬁh@pro&@ﬂiremhbﬁhql%h@ IR KiRsr Pink B4 pletdd: alsplaGsmdnbirelative to the
cenment inflates the cemsnt b&g 0?%3({10\/\/11 in

Sledse Bt Qo s PUBTDSA, G o I T PR sPal 6 that the
asse‘[%ﬁlg;;;I 1%&?%# SorBdsufel 19 WpRlicft to iREMAYI4aCHP the) Sl ERS the load on the whole

connect or” between the device and_ the piston,
assqme rﬁivlgh elwveh t ljkeap ﬂ@s@pﬁ@pms 32 figmpodaAty deyver extremity, the

Eatohtuara mﬁﬁﬁalﬁ%% @J%ﬁ ifRkhich 3RER 4-AS tferamp 35
e connector as | ustr at he connect or | S
facdsrw\ggm 86 made irhibe gey pEbe fubuldr bedyralrsadseeneagedrin thesleeve so that it

fordtd ﬁcguesﬁltgls oy s%?&%@aﬁ% 37 %Pe%géd ﬂ%rélfysbeﬁ%eh'tﬁé’ Qkeve 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




and refurbishing. [0042] As nentioned before, the

| ocki ng neans that prevent the tail course of the

dynam c seat can be nmade of pivoting keys as
illustrated figure 3. Another alternative illustrated
Ww@eme05120i ncl udes the use of a series of babPCEERIGE/009234
by-pass slots. This figure &lso illustrates details of
the short-stroke enbodi nent where the main difference

agaﬂs{ Eﬂe ngss 3? g?tk@ B%t? iy e 5 Hﬁ’tg]g? th%??(f‘tecjtocr. : cr:]rti? Bes %%‘?fﬁgly or the

ion o ocat e ront
prebﬁ}arqdas.’swﬂll sbeas ;thaﬁowet’rMS Frtbat preessonring thasledye 33 pplthedebdy §. Once

the gﬂg age S et beo%lﬂ 3 é‘éns%ag oglﬁléﬁ% ﬁ]?éﬁ? 19&11 Et@ 9%021?(%1‘ 40 %}P%ssagamst

esign re uc
thealeeee 330hgh$1pbﬁﬂm ﬂlastchtadtﬁgu& fhﬁnﬂiabdlsy"ﬂfam loaatsd thefvant ef a groove

w.t h t th f the dart. [0043] Th
41 %qtﬂ@ﬁggﬁgggﬁ’bﬁe% é C%}§£§3§‘atubu?2\r bgdya[s sl i[_di ng] °

within a sleeve 33 and a dynanmic seat 6. During
[004st dftspomp 35 wppiarths fpmmipsaat6 28 pove pasht thelbald Acmbethe gofove 41,

t.he |ston as at|veto 8Gt
freei d e seaﬁ&%j}ou% .‘? ﬁieﬂ? pr eve ré%wfr Fﬂ# ate% dﬁarm% Igga@%@nd the
dart H| mbva/cbvmnaraltdhe thes;leamd@oﬁﬁomaﬁgn‘e 5aCxl a‘ht d&131 & nouripekd in front
n an e r 24 th nam seat_ 6
ot 33845 g8 Su ol § bt Ol ) e e i can
by-pdsh theadatan® birédiste Heakghahiel sibla etzl doad 16 thet dveicet8olSe the device 3 will
nbl hi gh h t th
IR N AT LT S
seat includes a ranp 35. In the storing position
foo47] ITuitwathesbtihy gt eheSewh, progiisal Toakipg dfzans (atemord)aw; aatbgroves) are

36 made in th f the tubular aIr

oot gt o SPod B frvaseit 1 b s AelERys ¢ or
several balls 37 wedged laterally between the sl eeve

[00488 Axedrdinpeto bppqferdil enayodinvent, tthe ddviog 1k)yq1hﬂ51®dt\naﬁmxmutomatlc valve,

oS e SRS e TR B P e

can @i fciAtide the aéwde&b attoate itt An bhenpd Ststch Hodlye isi0BE4td Agure 6.
il ustrated figure 5B, the whole internal assenbly

f or b bul ar dy, 5, the ., dynanic seat
ooup, X TR optn: 80' Bslne 60 o s B &, BER% £ ifpcing en
intetrlABT1K @htﬁ Gt j s6ahs fiﬁﬂéd&s fhe 1\Wer ekﬁa?lj&bf&heprogdaﬁwﬂﬁﬁ:ﬁ ar Ehe valve
ve ¢ sse not ied to t vice, )
oL e B oHe Rhict 52 GRen B b SEIE ob e SREA g shear pins 53
that TBdéfiret Eﬁ Q@Méec Qi@ R éﬁ@aﬂ@cﬂiuﬂkedpe)ﬁebom{t&pdrﬂﬁs%@ nﬁgure 6-A
the device is entirely | ocated outside the protec

corrpspending & e stosng 8outian Ssresp o bisbing ppiis §4 are e though the
buslﬁ\q%njg%@ O ARR2Ahicaft RHRIANShnilACHARHESSS. Sthetihsilid ﬁlamlster of the

tomextiemty of the protector. The inertia of
bushing isriseql bare Ghevhese astearesT, orth narts| 58siam shids. e slogwer 57 includes

seal%Sé‘%q%éd&J‘@a%hgﬁéSfﬁlggfééx}e%rtgBg. sl eeve 33 on the body

[0050] The sleeve 57 is connected at the lower extremity of the device flow path 51, so ifs
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 exiraction. The sleeve 57
translates through the bushing bore 56 until the device shoulder 60 stops against the bushing



the pins are sheared, the body 5 can translate
slightly further until its shoul der 40 stops agai nst
the sleeve 33. In that position illustrated figure
5-B, the balls 37 are located in front of a groove 41
OV 2006/027KR8 | nsi de di aneter of the sl eeve 33. PCOOEB)S009234
The ranp 35 cut in the dynd#ic seat 6 can now push the
balls 37 into the groove 41 freeing the dynam c seat
ghe
et P IAPHH mob el ) A0 PRSI 2ttt 58 oM fne 52
clomﬂm |slcwe(1fortgdn edditig), an Frrendiag ring 62 skightilywxpardabdewitke bushing,

el oAby BT o 1

by-pass the dart and circul ate through the slots 42
[00gbvipnce @ wiftviepéldad és @pil@bon e rigom assciBblyi #9 ﬂlumwdb‘igure 6-C, the

o4 95y S ACAY S, 5Bl SRy Uin on o
mmwnmnbfmemmmgmthmmﬂuhbvmmum@ﬂmp@b@dﬁWQdkﬁﬂg means (keys

or balls and groves) are not sensitive to the

[oogfsﬁﬁé’#ﬁg’&hfbg@}g{ Q%Bf ﬁégn%ﬁéﬁﬁ alldwd B& Gafulanbad %o fluid through

ccor to a preferred enbodi nent
oo trsoaléuwinpsintallaioui Qe et 4t sabeilllatdnen fhe dyatmv, seat, the device is
4C S [ t
RO IR b7 S S o KU SO, Bl s
autonmegicdalve keibsetetie ﬂewtpathm ﬂwaaxe:enrﬂty ofthcaleuinp| Hhenf aummmcelly when

e Y505 e 0 AR R 2378 i

actuafeaik. lld}lerv@owlsequdmt:efsrbﬂﬁref}l anorpatictfobdn casp atdisfe dperationsasl it can
wer extremty of t rotect e she
be it FORIEAGE Hly Bumen o R RAR A e a

the extremty of the sheath 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 bushingports 54 are
drilled though the bushing 52 and they comuni cate
with an annul ar chanber 55. The inside dianeter 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 sl eeve 57 is connected at the | ower extrenity of
the device flow path 51, so its |ocation inside the
bushing bore is defined by the device itself. The
desi gn can accommpbdate 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 sl eeve ports
are |located in front of the bushing annul ar chanber,
so the valve is open. [0051] Figure 6-B corresponds to
t he begi nning of the device extraction. The sl eeve 57
transl ates through the bushing bore 56 until the
devi ce shoul der 60 stops agai nst the bushing




WD 2006/ 027120 PCT/ EP2005/ 009234 10 extremty 61. At
that nonment all seals 59 are engaged in the seal bore
56 of the bushing 52, closing the sleeve ports. In
addi tion, an expanding ring 62 slightly expands bel ow
the bushing, preventing any backward novenent and
| ocki ng the val ve in cl osedCaiBisti on. [ 0052] Once a
sufficient load is appiled on the piston assenbly, as
illustrated figure 6-C, the pins 53 that were
1. sec uk isaryitehoob feharigydoaulichity atiasiet dvehshededct imhdling a tubular

t bushi ng cap now e out of the envel ope with the
Shagﬁifere?ovgﬁ g geavaﬂ’a&feg’g%ﬁ;ﬂ@‘neﬁ d‘éf@a.tﬁf deYey ISTRINSMiNG digHbore; and
PPy . _ . . _ - . _
BRRRRR! 00 DR DAL AV B A8 LS B, i
‘thenpner extranity off the dewtd, skidnsembly ehidthgnani ¢ seat, the

device is . hydraulically. extracted.fromthe sheath

e oA B R LE b Gethe B an upper
aut omat i GoYieibl evidrO® I3RS shduth thays RAUEsAakt N %t dRBel #nd a lower
of the device. Then, autonmatically when the device is

entirel y padifpoy8wrothe dvicehis esspasinfy outsidesthe speatlesdandosaid piston
t he hydr ' I [ i | act ua I t...Th .

wnol o’ sedasdin® BUEPL I hoth dump I 1B} Baltaial g suid wbutar
saf e opebatiyon, and it can be initiated fromthe

surface at any nonent by punping down a single dart or ]
bal I~. 11 meens;iferspreventingeflyidcerauipsionsigio thendeyieaumhee|the piston is

~actuat ed Ql: ' incl udi r
For cover | RACAR  aREHERARE KAt B bR, Hon Gt e,
device is run into a well bore; and characterized in

further includin i ston assenbly di sposed .in the
2y ubﬁtﬁSFefgWéé?qj:aC%s@flg hglamp ﬁ_eél&%@m@ﬂtns@d?w%flﬂﬂ%to secure the
= pisﬂﬁx}’ds&@mbl?% the@pp& PsHioh Rl dh O brvide BT i ld5wRiRE QBN
said piston to displace the device between an upper

posi tion where the sheath covers at |east part of the
_ device and l.ower .. pQsitio ere the. device is. .
3. oos bt paMes eelRbraraiBAR claB 2 Fhctaysud fptecdegire includes shearing
pinkhcl udi ng a tubul ar body and a dynam c seat

transl ating along said tubular body neans for

preventing fluid circulation into the device while the

pi s Ls:..dl splaci.ng it an eest abl i shi.ng I.t en ..
* et fordise MOBPEUR biand b RSonl g, Glaptiled i that the
tubtilapbodicoluded B ckig edeahsolprefdnt Al atichCofUld dghathit 8K hng as the

. device to secure the
piston is not in its lower position.

5. The service tool according to claim 4, characterized in that said locking means are
deactivated when the piston assembly abuts a recess 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 sleeye with a groove, said sliding sleeve in downwards movement with the
~ piston-until-it abuts the recess and the dynamic seat includes a ramp housing, at least one

ball, 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.



pi ston assenbly in the upper position while the

service tool is run down the well. 3. The service too

according to claim 2, wherein said |ocking device

i ncludes shearing pins. 4. The service tool according

tvwoo amyowizot he precedi ng cl ai ns, charact eri zedci/npabrang234

the tubul ar body includes 2ocki ng neans to prevent

translation of the dynam c seat as |long as the piston

is t.ln i l.ower Dpogi.-ii -The. e | .
7- nocBeniid b a8 e BUHily S Banitier TP MG hembly fnctudes
at least ohe feyrhanSecartie dybemt sextatiash thb&ey ishenpresedrby the recess of the
RE-IES nb&y abuts a recess located in the vicinity of the

b ®@Maxtrem ty of the tubular sheath. 6. The service

tool according to claim5, characterized in that said

| ocki . i i _
5. o7 oblibrErS b 8P ofu U 7, SHERN b the dymopic sea
is théweablp dewwrardsinsitle the despultoke deviser ecess and t he dynanic

seat includes a ranp housing, at |least one ball, said

bal | blocking the relative translation of the dynamnc .
9. seaTheassrvigmigohaccendingdp pp AL plainyot to 7.oeherasigriged iy that the dynamic
seaPBRiulibOR 1da5 ARG ﬁdaﬁ%a@ﬁ SRMBe AIal D&y ATRIR B one by-pass slot

conmuni cation, allowmng the ball to"get out of the
so that/fluid cariunicatianiiscackiewad whag thodapmicaeaids translated to face the by-pass
QOECT{EP2005/009234 12 7. The service tool according to

Claim6, characterized in that the piston assenbly

includes at |east one key that frees the dynam c seat
10.Wefyd éaﬁzi&%paéc&mgfoeaaﬁcb, Bt ShclRER S8eal td ionnect the device

tubul ar sheath. 8. The service tool according any of
from|the pigtost t o 7, characterized in that the dynanic seat

I s noveabl e downwards inside the downhol e device. 9.

The service tool according to any of clains 4 to 7,

characterized in that the dynam c seat includes at

| east one fluid flow path and the tubul ar body

i ncludes at | east one by-pass slot so that fluid

communi cation is achi eved when the dynamc seat is

transl ated to face the by-pass slots. 10. The service

tool according to claim9, further including nmeans to

di sconnect the device fromthe piston.




