ANCHOR/ SHI FTI NG TOOL W TH SEQUENTI AL SHI FT THEN RELEASE FUNCTI ONALI TY

I nventors: Anthony S. Coghill; Thomas S. Myerley and Ronald J. Garr FIELD
OF THE | NvaNii1@s2{89001] The field of the invention is a tabiusgoioossseyed t ool
that can deliver or retrieve a downhol e valve or other tool to subsequently
secure or release the valve or other tool at a | ocation downhole. The

operation of t heANGHOR/SHIEEKING TOOS WHEH SEQUENHAL: HIFTZHAENr ecedes t he
rel ease of the tubing conveyRELESSE FUNSTRIONALd®¥Xnhol e val ve or other tool.
O her enbodi ments of the tubing conveyed tool are directly secured to and
t hen rel eased frqueﬁoﬁrgmh@iyssl Yogmllirthethay M@ rioy amit lvaeldioGirr BACKGROUND OF
THE | NVENTI ON [ 0002 sone _instances a valve or other tool needs to be
installed at a'FbP FHTIIE%\%NQ@I\& packer or el sewhere downhol e and secured

into place by [%?b‘g]b' “ﬂle%féﬂivo?)é}%a% oAb is IABingab¥ & z&f 1oL a&&fﬂbert hen needs to

be actuated t ilitate a ol e operation and ultimately the tubing
conveyed t ool meetd&retaaioweh@aszévean@tﬂee@vlaoBﬁtﬁeqmpﬁlya'eame wrablese de ot her t ool
at the location he case. of a valy

ot her t th ap operating
li nkage the toBig O(BP&‘FW@OI&SE‘%OC Wé‘oﬂéh(?ﬁ%g[(@éap%rﬂ@n gq\?éfmﬂd? ObtA¥r tools to
the Iocation dgynhehs dk&@feteh}ayrﬁ %@&Eésnﬁ@l rél@a%e @Pmé%lbl c&{ve)tlelaecoMal ve or other

tool with the release of the tu conveyed t ool e problemwth this
arrangenment waigon et dgwnhalel mh@ ot @thwgtoolhé)tl@mtpmbadimeatb Oéuhd tubipgf or ce t hat

was required to re be enhance t he tential .energy stored in
the string s et SeEaRE sfoiun SRR T iRl e RSt b no
conveyed t ool gbinkdd vy bR§hdr@oshi ft the actuating nenber in the valve or
other tool as it is also tr%/rin to rel ease fromthe valve or other tools

housing, a si tRAEKEGROMRP OF Hrng &NdIUNdue dynamic forces could be
transmtted tC’[ b% vl %6 mSB,&l&%r \;lf}%d)enﬂ{%ﬂo% éed??o”i?eo ?‘?}e% a?ta the time the

rel ease occurs rng ease, a S rans atl on ubi ng conveyed

tool fromthe Malivesah a@hﬁb@cfket o0dIse@bre do@ Aty arﬁlmdcu%@lsluiotplacl byndue stresses
to the valve or_ other tools OH’SI‘atI ng assenbly as a part of the rel ease
function. WO £b1a copyeape/isygiorDsBeaipol then needs to be actuated to

facilitate a downhole operation and ultimately the tubing conveyed tool needs
to release and leave the operated valve or other tool at the location. In the case
of a valve or other tool with an operating linkage the tools of the past have
delivered the valve or other tools to the location downhole but have combined
the actuation of the valve or other tool with the release of the tubing conveyed
tool. The problem with this arrangement was that in a long string the
substantial pulling force that was required to release could be enhanced by the
potential energy stored in the string that is being pulled upon at the surface.
With the tubing conveyed tool still trying to shift the actuating member in the
valve or other tool as it is also trying to release from the valve or other tools
housing, a situation may occur where undue dynamic forces could be
transmitted to the valve or other tools operator components at the time the
release occurs. During release, a sudden translation of the tubing conveyed
tool from the valve or other tool could occur and result in undue stresses to the

valve or other tools operating assembly as a part of the release function.



[ 0003] Anot her shortcom ng of the prior tool design is that it provided no
opportunity to test the valve or other tool to determne if it actually
oper at ed woaotiosk4hol d pressure before rel easi ng from PCT/USRQOAFEAE such
tool sold in the past was offered by Baker G| Tools under the nanme RCV
Runni ng and Shifting Tool. Shifting tools are illustrated in USP 5, 636, 694;
5, 765, 640; 7, 5990303 ;Anotssshenemingofatrenrespol desgaés o4t provdedgn 161;

4,928, 172 ; a%&u?n%}o? ha@t tﬁ?bé’i{? %Ip&ﬁe%%btl 1 Q&&Pi%ﬂeqplt%gtqgl faﬁtdhe need to

protect the v Ive er tool first
wi th upward pudndicogd had pesafe Hefige Meraﬁn@trdsmﬁtg while still remaining engaged
to the val ve 0{ gther tool with the tubing conveyed running tool. After the
val ve or ot her[008H Queotieh 40d goldapdhe Bast avay Qffered By BageicPBS8S pressure can

optionally bealflﬁ@ th@ﬂalﬁé‘lﬁ@{f’%nﬂﬂlﬂgnﬂgpffﬂffuﬁ% Tb&gSIRﬁm%Eb%lssa.%ﬂ H&%Ed”g annul us to

test if the valve or other too hat mat a ac er that may be
attached to i tinMSP5,636l684;07, BESH40,e7,5a0T08 7 38610 I5|678;63ad61,636 wHal am)unt of

upward pul li ng rce | i er there has already been an actuation
of the shiftin %ﬁagﬁgﬁ@f 499&%%/]; ve or other tool so that the tubing
conveyed runni m05]00|THeeﬂr@s@1§telﬁvﬁﬂéh hdiBesVR! (MEnQ 1O tRRECt ttIQ:OJ/alx%aé} be left at
the | ocation downhole while the running string is renoved. The tool of the

present i nventdtha tedhy aP@@ilIigehe:mh\fel qwthed topbfigsiuivith umrd/amlm foreem t he

| ocati on downhgl e su t ac ng.the shifting
rechan sm of eSS arBE Bkl e BufRE SiseB0biR BB oI M st ri ng. Pn
anot her confi gué athimconteyé@unafhg UsSR@AABS @e hat€br b@&! toeink Yip&ieds t 0 connect
a production string to a | ocation downhole such as in a packer and when
needed al | ow t¥eh 9at ydveopeigg H@‘iediI@f@ﬂSUI?Galbept@ﬁelb’a@eewph?ﬂdthf%éh thsol renpved

W th the prOduﬁéﬂc‘;’@mgM n!thurfoEHcﬁﬁ 3 ﬁogo dthg i RS PEELR Oﬁlf]%ttl)@haélg doerse”.t

I nventi on can be nor readily unders y areviewo escr|pti0n of

the preferred wmhodierepickantlat ihgy Bssachicdtied willdsidgsssibi Osly nieaogni zi ng t hat
the full scope of the invention is to be determ ned by the appended cl ai ns.
SUMVARY OF THEVillNGEdditiong! oo of Hawire drlligg foree by trplied éféFrtﬂ%F“‘r in and | atch

anot her t ool saﬁgug%e@aﬂgéétdaumfwﬁe i hROAAD ARWARRIPoRHAboaS tO a
packer. It has capabi of opera I ng t e val ve or er tool while
still being engabedhd @bing sormeyfsll mgpingdmokreleases and the valve or other tool

can be left at the location downhole while the running string is removed. The

tool of the present invention can also be configured to pull the valve from the

location downhole such as out of a packer while not actuating the shifting

mechanism of the valve or other tool to prevent pulling of a wet string. In

another configuration it can be used as a latch tool only so as to connect a

production string to a location downhole such as in a packer and when needed

allow the valve or other tool to be operated and the tool removed with the

production string. These and other aspects of the present invention can be

more readily understood by a review of the description of the preferred

embodiment and the associated drawings while recognizing that the full scope

of the invention is to be determined by the appended claims.

SUMMARY OF THE INVENTION

[0006] The tool can be utilized to run in and latch another tool such as a

ball valve to a location downhole such as to a packer. It has the capability of

operating the valve or other tool while still being engaged to its housing. Once
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the valve or other tool is actuated a pressure test can be conducted while
the tool is still engaged to the valve or other tools housing. After that a
pr edet er woediiappisied force allows the tool to rel ease fProrasthe/oswBre or

ot her tools housing wi thout the valve or other tools shifting nechanism
still being engaged by the tool during the release. In a different
configuration tghéalv%@q otheahodhés actysier|a) pagpsyre d1st ¢a hesppdugipe vhHe theal ve or ot her

tool from the Jo&ﬁﬁsf/&etﬁg efri'%aﬁgt[]% Th V“v}ﬂb@% S f Bl@ghdult:in .EMthe[haF%“” guration

of the tool can i ona ock to allow release froma |ocation
downhol e such @sdeadrmmeasphied fdxe diuwnibogod @ tchaserfr@hthe vhiRe anahdrer
configuration it can be a latch tool for a production string that shifts
the val ve or oflefotsgig Wiy heapve o ehadeolypuiing mechnisgudidi st ring i s

pul 'ed. BRI EF b He (D @fm%gﬁe TR iﬂ%if{%ﬁ%&ﬁ%ﬁ%ﬁo&ﬁﬁ%oﬁ &na full

section of the y” conf i gur version o e tool 1n the run in position;
[ 0008] FI GS. 2abezepullmngtidre td wolevothe FAlGSor dizer lab] fromhilad Ibcagiec tovarhokhowi ng t he

set down and shear that |atches the tool. to the valve actuation sl eeve;
0000, H e v it b e oS se Sr R R MP0 actunt) on
sl eeve shi ftedto%ﬂ@lvfél’é’ﬁ%ei@&ﬁl@%c_ﬁt%n%%ﬁﬁdle FRoR A0d lpSfRer Auchgab thet he vi ew of

FI GS. 3a-3d show ng the tool picked
right. In another configuration it can be a latch tool for a production string that

shifts the valve or other tool and then releases when the production string is
pulled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIGS. 1a-d is a full section of the fully configured version of the
tool in the run in position;

[0008] FIGS. 2a-2e is the tool of FIGS. 1a-1d in half section showing the
set down and shear that latches the tool to the valve actuation sleeve;

[0009] FIGS. 3a-3d are the view of FIGS. 2a-2¢ showing the valve
actuation sleeve shifted and just being released;

[0010] FIGS. 4a-4d are the view of FIGS. 3a-3d showing the tool picked
up to engage the threaded latch to the top of the valve housing so that a
pressure test can be performed on the closed valve followed by a shear release;
[0011] FIGS. 5a-5d are the view of FIGS. 4a-4d showing the tool
following the shear of the shear release component and then picked up to
engage a shoulder of the threaded latch component but momentarily still
attached to the valve housing;

[0012] FIGS. 6a-6d shows an alternate location of the shear ring in the
tool of FIGS. 1a-1d where the valve position will not be shifted as the valve is
removed by holding its housing;

[0013] FIGS. 7a-7d is an alternative configuration of the tool in FIGS. la-
1d where there is no ability to transmit torque or to shear release and the tool

only latches to the valve housing when run in and weight is set down;



up to engage the threaded latch to the top of the valve housing so that a
pressure test can be performed on the closed valve followed by a shear
rel ease; wpQolilge2BhGS. 5a-5d are the view of FIGS. 4a-4ecsrusesmgsiche t ool
foll owi ng the shear of the shear rel ease conponent and then picked up to
engage a shoul der of the threaded | atch conponent but nonentarily still

attached to thi90¥l vdIH8usrA¢;arg dlr 90k EF1G8a-Ted d sthewsizathe avaér nat e

| ocation of th ' ' I -| GS. la-1d where the val ve
posi tion will S S S by hol ding its

housi ng; [OO0L13[0BIS)S. HaS7%-dads éa vizlvtof kizaddl wEFIGSNE4-glvhatvingmheabolt he t ool in
FIGS. l1a- 1d where there is no ability to transmt torque or to shear

rel ease and t hckedyp (oimrgeeaghoukdes of the g‘I‘Féd‘?ﬂdF‘tG]éC%%‘?%Be MEAMEN i n and

weight i's set gd fr){\ﬁ ﬂ?eoéai\{e%ﬁ%%%/n%%%% ﬁgfféchF(pl%]tﬁe] xFa'HféS- 8a-8d are
the tool of FIGS. 7a-7d show ng the valve actuation sleeve shifted and j ust
bei ng rel easedhoufif15] FI GS. 9a-9a is the view of the tool of FIGS. 8a-8d
showi ng the tOGly kp DESCRIPTION OF THE PREFERRED EMBODIMENT

[0016]  There are two major components illustrated in FIG. 1. The valve 10

which extends from the right side of FIGS. la and 1b to FIGS. Ic and 1d and

the running and pulling tool (RPT) 12 that is above in FIGS. 1a-1b. The valve

10 will first be described. Housing 14 is a multi-component structure that

starts at FIG. 1a and continues to a lower end 16 in FIG. 1d where it is latched

to a schematically illustrated packer 18 with a latch with left hand thread built

into it and schematically shown as anchor 20. Alternatively, other latch

locations below the valve 10 are contemplated. For clarity the packer 18 and

the anchor 20 will only be shown in FIG. 1d although it is present in the other

views at the lower end of each view. The purpose of the left hand thread as

part of anchor 20 is to facilitate release from the packer 18 by rotation to the

right if the latch mechanism for some reason does not release when subjected

to a pull force of a predetermined value. Typically such an anchor 20 is held

by a sleeve or ring that is in turn held by a shear device that is generally set

higher than a shear device in the RPT 12 so that when pulling on the RPT 12

the RPT 12 will release from housing 14 of the valve 10 without pulling the

anchor 20 out of the packer 18.

[0017]  The valve 10 has a ball 22 shown in the open position when the

RPT 12 runs it in for latching the anchor 20 to the packer 18. A lower seat

sleeve 24 and an upper seat sleeve 26 are disposed on opposed sides of the ball

22, Sleeve 24 has a seal 30 that engages the ball 22 and sleeve 26 has a seal 34

that also engages the ball 22. Ball 22 pivots on central pivot pins 36 located on

opposed sides of ball 22 and supported on a frame 38. A slide assembly 40 is

nested with frame 38 and has an off center connection to the ball 22 such that

when the slide assembly 40 translates with respect to the frame 38 the ball 22
4



pi cked up to engage a shoul der of the threaded | atch conponent before

com ng unl atched fromthe valve housing but is nonentarily still attached
to the vavoeohssisng. DETAI LED DESCRI PTI ON OF THE PREFERREMDSEHNBORAVENT

[ 0016] There are two nmj or conmponents illustrated in FIG 1. The valve 10
whi ch extends fromthe right side of FIGS. la and Ib to FIGS. Ic and |Id and
the runni ng andnpgipiciipngrpes digrpqns fop 9 degreds Jo gpdiper tha skpwasopdna- | b, The
valve 10 will fjrst . ' , ' dni i - coppanent structure
Vhat starts arhelih iPBROEIERLLDBR ;UBHBLROpoaL kbl SRS ThCre T
is latched to &phineéhEbdwCAlpluyality bfushieatigdropadXkae seb8reiat hlowvet @idch Wi th | eft
hand thread built into it and schematically shown as anchor 20.

Al ternativel y, Odndide psseably 48 aashosmdn BEp-diw 2t &t 4PPper eng (af 8lee¥snt enpl at ed.
For cl arity the Dapker .hfon MOeIAARAAAR Nibld gaidueg ity 10 FI G 1d
although it is present in the other views at the lower end of each view.
The purpose of4& toesldeeé ¥4 hactdatinprskead: &6 hpar fongfintamehgoo @050 witha facilitate

rel ease fromthe cker 18 by rotation to the right if the |atch nechanism
for “some. r easoHOHB AT Kbt 4 L age: Gt s ipeihng® fyeninghNimge of o
predet er m PEd_HﬁﬁlaQﬁvelgﬁbP'SGQﬂa!tﬁlaﬁdé% Ward MidiPof ®e hebinPYlces! eeve or
ring that is in turn held by a shear device that is generally set higher

than a shear d¥vandgllistrateheén ROT 3banasking Hwtclaspd posgion| df wlep ol 20ndnRPT 12 t he

RPT 12 will release fromohousi 4 of the | ve. 10 .wi thout pulling the
anchor 20 out iR IS8R Tl pditdh 1% A bl R A Pt Shown i
the open posi térosve\sTen the meudnf3T14lwheh WhiSted tip tontlds@khel ball @BJ RGhdvcinanchor 20 to
t he packer 18. A |ower seat sleeve 24 an_dp an upper seat sleeve 26 are

di sposed on opf&séb Rafeseng brackpElGhaicia spping 6 pushes gepvp 43 agaigsbdle 30 t hat
engages the b \ es the ball
22.g %all 22 p?e{vscgﬁnﬁ)%'oﬁp%%eﬁ% ?g’l l%gizz\?o{mélle%\éesgggqaglgta% gg‘;%g'%@%‘ég‘ge gsi des of
ball 22 and suppsing @4l Seal 66 fsolawe pidBureAnJhaisdg: 68santhe/loddioh of test ed with

frame 38 and has an of f 4§ent er connection to the ball 22 such_that when the

slide assenbl ysli40atrably 4t ewhinet W pekTrelaeilinng pHRroftiams! 88 edid2nal | 22 can
rotate in Oppotﬁﬁ)q%lg{hé‘flgﬁs‘i Ny, bgﬁon%ﬁy degt 96l O §1ed (PR h@gm%hqm open
position in FIG fc to a ¢losed position of FIG 3c and back again as w ||
be expl ai ned ballwmuted ppdiphegl df tsiee af 26c Binalgc housgrgrlddes 4 Bpamé 74eator ed at a

| ower end to the sli enbly 40 as shown in FIG |c and at an upper end
to a sleeve as@a%%ﬂ?ﬁziﬂngga%ﬁ#wa“@ '?E}'b. An actuating sleeve 46 is
secured at threpes] 48rHeR1H ROV - bedeicHBdd iRthodd &ME A4RardR$ 761! ONg i nter nal

groove 50 with a square shoulder 52 at its upper end and a taper 54 at its
| oner end. Houwinmgtedat hmopper tndV@lo 8 tdplas Gtring dtat rramde shavme Aufpier d travel

limt of the actuatyg sl eeve 46 i) lustgated in FIG 3b marking the
ol osed post i artalp! 08 TR St ol b S5 B T Sng PO Kot vat i ng
sl eeve 46 and Jessdi@si fINadiaich SeanskcuRd FBAVeed scle drnereho88itmghel4 wWhen

shifted up to close the ball 22, as shown in FIG 3b. Referring back to

FIG |c a sprilaghepipyShdsitcdyRegjner 8@ hasgdrayelstaprl thas écmprapd by ths| eeve 24,

ball 22 and sl ' vel. st [n the [ 14. Seal 66

i sol ates pr esssﬁl(rgee(lg?rﬁﬁp(gg@éa%z&lﬁ %%rr‘? %1%% 1?5%2%6}%%%?6 Pjﬁlgé@lfi&gaes assenbly 40.
Bushi ngs 70 anghowi if BIC. 2t Hiedatcle 86 paisoc africoof Mdxidldheolicofiiseed4t thatough t he
housing 14. Optionally sl eeve 26 can be sealed to the housing 14 at the

out er peri pherBAvefn sxig@yesapye rightungd (hread Qona goapse, slaigh vp Jrgdy 74 ont o

whi ch the RPT 3 |,aRi9g @oiand fonnk!iE A bk EAOLRINTOSEEE dfoni || now be
described in nore detail. A mandrel 76 is connected at an upper end 78 to a
t ubul ar st ri ngmérdatl 76 by et or slwosshearAcdewt ¢02 andtaaheae ring004i thatseeutoed t o mandr el

76 at threads 82 and secured.b ne.or nore set scre 84. A latch 86 is
secured w th aCGHEal ©EPEHIEAT LB §TrReT STEEh ID2aaHED80. Lat ch

Ret ai ner 80 hagpRinkd BBl fil @Rn8OheRfdar ifie Q0O RALIRYing AR shaylider 92 of the
| atch 86 when weight is set down on the mandrel 76 as shown in FIG 2a. The
| at ch 86 has ashsarhleck 0 6 beypppliencd ovéret sd itngdrworBavhenatedadviiean ext er nal

square right hand thre 96 .t hat colla to latch or t ad..into threads
56 1 housi ng Trping dfz Fuh RRES AR SeoRt Pallivt BER ehe rmnar ot 76

by one or nore shear screws 102 and a shear ring 104 that is set to rel ease
at a much hi gher value than the screw or screws 102 as will be expl ai ned
bel ow. In essence the shear ring 104 is a split ring that needs the shear

bl ock 100 to be positioned over it so it will work when needed. The shear
screws 102 retain the shear block 100 over the shear ring 104 until a



sufficient uphole pulling force is applied to mandrel 76 which wll shear
both screws 102 and shear ring 104 at the sane tine. In the assenbl ed

posi ti on wonorwwes2isa, the shear block 100 is up agai nst ecTasp@o@sic3t he
collet fingers 94. As better seen in FIG 2a the latch 86 has an internal
di anmeter 106 and an upper shoul der 107 of a snaller dianeter against which
an external | ugificogt epholeemyding|forpgis\gpplicd ip prapdielelovinghy wikkidepr dbA@ mandrel 76
is pulled out - i 5a. i G 4a the
mandrel 76 hast kb 182 4 SR Tnd BB hPubietne By RN B LT 1C,
grooves 112 ofruhhe theashedr b8k 100 tshat aghine dradideeat thé Golies fingra94.0nal |y | ocked
to the latch 86. Having this rotational |ocking feature allows a turning

force to the riyntscahintie. traiefah Shenap gn gicrpdl SRawict dMyandHoBEH t he | atch 86
through its coly,@fief j79g" S sﬁﬁle&@?atme?erreal S SHRA Lmeit%ﬁaﬂquthgG to mating
housi ng 14 threads 98. Since the connection to the packer 18 shown in FIG
id at anchor 20andsld6 wdf tltimamly hittwheathe mandies76io peliddlost offtha Hode asal ve 10 does
not release fromthe Kk 18 with a |1 faqr f a.predeterm ned val ue
Lo still get wtpu enbBe Sy fnly Hee shibsaradif & BsaiF ghEm B0lndo  ne 1ef ¢
hand thread of hanghefio 2quHiingebbie &ak@heOnd by ik aakieds kealabiie of the fin
or fins 110 in mating groove of grooves 112. [0019] Referring again to FIGS.
| a and | b t herwardsel &/6gwmprofationnlly Hecksthdarthd lavdk 8G.00aving thisraagiondf seal s 114
(three are sh .but t he ampunt can. vary .and.in fact t al, assenbly is
optional ). | nol\éa(r‘%%ef‘tﬁreaﬁﬁwts SSPIHSHQIE etélttilen%gh\mgrt 3 {nﬁ%c{@e@ﬁg 14 are

| ocat ed i s notirkinited tlroughithoBMET 86 thfough &y @UeGInb @M 94 thai AGedt&nggnnect ed to
the RPT 12 when used as a latching tool as will be discussed with FIGS. 7-9
then the seal Headdiit Y6 10 mafing hysing dd ityeass I8 Goipgegthe gonnpeiondols t he nmandr el
76 is connecte pli | i 1S b an.cconnected to
col | et nandrelﬁﬁeg.lgiﬁoyuhl % Fﬁ'olé%gﬁgg&eﬁ%gglﬁ%n%gg%ddl Ié:'lis |0Trs1%l[gl€gger 122 is
optional |l y conhectied 10adoex henctldagy o thé@adkomd8 vamda phll titree ©0lal et mandr el

118. Its purpose is to extend into sl eeve 44 to centralize the collet

mandrel 118 andfedeiamasy yalge t??ﬁ“ﬁ%&r’i?l%e Pbmﬂ'f_ﬂ%g @EP@PdeUPF@éhghbﬁo col | et
mandrel 118 thgly, @AY Rshd e @f%ﬁ%?%uﬁ‘ﬁ%ttﬂé Fbtﬁﬁh#i@tlb&@d ?elaﬁl?ev&f 46 of the
val ve. Collet 124 conprises a plurality of circu rentially spaced fingers
with a grip | uge fig26r dsd1fireitmagmobauy gt@BeoH2each finger. In FIG |b for

run in the gri i.s above ct i sl eeve. 46. The rel ease |lu

is depr esseg Oi ?f zliéege@%aga%tok}%agi ﬁga”%?lltb tg@?fﬁhs h&inghemite Ve down as i g
FIG 2b the grijgck 100 (dl2QadR38 sV GRde ARIhSRT BN Ge Aburd @ad eAMal recess 50
while the release lug 128 has cleared surface 130 to permt such radially
outward fl exi nig.fadNdreecdlassomblyas optieaal). dme runeindnd 89t raddetshading gihkwt mandrel 118
wll eventually noye jacent surface 134 just .bel ow taper .54. on actuatin
sl eeve 46 V\hen%%\é‘faxj%}ﬂfj%e g%cf‘tegdm?t % 1C%]h§[\(3#fe‘feﬁ ! Ia@rgyi?ﬁt.l % HKal | cl ear ange
bet ween 132 angniddifdactis RST 42 4B usdhara ha€hing QoPhOKEC be tRaus@@er at i on of

the collet assenblies 124. [0020] The maj or conponents of the RPT 12 having
been descri bedvith H&iSepd thenitersepleyssmlyr A i aogoptiongndoipgfsheilywanchor 20 into

t he packer 18 Vi . di i t i : ill now be
doscr bed. 7l TEIYsGRRRIRE o DpSREMB O TRMBE AT & ot 1 by ok
shear screw orcoafgcedso 88llcamehndle] D18, thaulveshok elbevéd20 haviny @ lekdimg until the

shoul der 92 of latch 86 hits travel stop 90 on the latch retainer 80. Note
al so that sheafP®BHéek oponallscanpqiqd losrigrelryer! haracesndzd Befdlias shifted
down in recessm%@l@elqg&h%ﬂq%}ﬁe }s4tosetx%ﬂi"hﬂ9 sRBRr 44 Bf cehlifizt AR&HLNA38. The

coll et 124 has cone down h the collet mandrel 118 so that the rel ease

| ug 128 has gomendpddi8 sudrthacdletl2d nidvated hattie beersutfadedif ngllet mandxeli al | y

retracted to l,ow the grip.lug 126 which has al i fted wn to sna
odi oty ot | s enged S hasRlm G Rradost BB oM KRS AT Dol ourt he
stop 52. The |Wom9ﬂ§!:s 113p¥ur9ﬁt bf‘@i_r&lﬁiférl tiaﬂﬁﬁ%&‘i firilgh% With DOMp %angt aposed

agai nst surface 134 of the ac%’uatl ng sleeve 46 to act as a debris barrier

t hat protects 126andordcase lag $28xn apchl Rapet. hmtIG. b fupwon theripyug 126 col | et
mandrel 118. For, a Vﬁ| vg ELO that 4'hslshcl. sed t,h? bevedbed sturf e 53 at the
end of the col &P SANGICEIE oSt e PCaRCFR et AT RS a6 at a mating
bevel ed surface 51 to shift the valve&nto an open position. The coll et
assenbly 124 then remai ns engaged to the actuating sleeve 46 and is ready
to nove it when the mandrel 76 is picked up. At this tinme in FIG 2 the

| atch fingers 94 have their exterior square thread 96 in mating contact
with threads 98 on housing 14 but the shear block 100 is still spaced apart
so that it cannot |end support to the fingers 94 to force them agai nst the
housing 14. Again the nmovenent in FIG 2 is setting down wei ght when the
housing 14 is supported on the anchor 20 and the packer 18 so there is no

o o, N o o ~ o~ o



FIG 2 position. The mandrel 76 and the latch retainer 80 have noved up in
tandem as seen in FIG 3a. The latch 86 has renained on top 74 of the
housi ng Iwobkeriznesm4t he coll et fingers 94 have their extecras2&qosical t hr ead
96 still engaged to the mating square thread 98 on the housing 14. The

shear bl ock 100 has now noved closer to the collet fingers_94 but has not
yet come into ¢omusiag 14 When meightie e dewn eaiddi AbWsnesittlugl2hhavandrel 76 is

depicting the e | r(;ﬁmg romt he
actuating sl ee%/dggléféd?g%d)?fp{& ngoorlllf g)c'%gklaﬁge%?sgtas\ge 15%6%%%{.&%?2{%;% in FIG 3b
t he actuating déeewearfde 130s fpeen sphahkddiyuwptaed fibend Nawellsostiaophe56 on t he
housi ng 14. That pickup npvenent has rotated the ball 22 to the cl osed

position. The BYFYengddhaldheeabiat et A B} willsentordlyimpve Al 2Bt HE down wei ght

steps of FIGS. . j by virtue of
grip lug 126 ble:’il‘r}g&;%ﬁl%gr%%\%gag%%?%%tpggﬁeﬁixggﬁﬁlaw g%g%%tgggn,ﬁé As the grip

| ug 126 appr oathed it R Cc.akhelsmatl opabficetteovece 1 32agel 13dgieti 28 aldetirissur f ace 130
on the housi nglg%rff whi ch had the effect of ﬂguﬂgi r]g the collet 124 radially
i nwardly so t hmier fuprgiestshy qpgraqorpotithsoflct assspiblieslad £+ om groove 50 just as
the actuating |,f$)b2G1Ve B dMjdr dohPotdnBUR I heSRPP 12hav bdiRli8scatb&O ehat | ug 58 on
the exterior of thHe actuafting sleeve 46 has now landed in groove 57 of the
housi ng 14 so epieetion theyqed siuniing infand Hectareg ardhpn g0 shieethe mekenil8h t he bal | 22

closed is now fjrm 1eld in position.. Wih further pullin will be

i soussed 1 n o igue) PaBRRSHIGT ML T beT B BN 2ct att ng

sl eeve 46 whi | B-IehBoRREigh? sdt Sowh bh kheGRMARS 7@ Ghich bidaRs fRmSicRe k4. [0022] I'n
FIG 4 there has been further upward novenent of the nmandrel 76 fromits

FI G 3 positi oirewa88tanil allow ihe mandred {649 novoerwm pwilitke shauldeysi2% ¢fon under t he
collet fingers L dr %Wr {.ahly .out i J 14 in
preparati og folﬁt%ﬁééﬂﬁta Elev}élesst earlnntgfg}éj%l?C htr%tglgghgggﬁg? iaﬁgﬂqu%téiﬂ (%gh at this
time is still 106tiactill shlafel @ madidiat dnkdehagrshified dgwil 26 rhvas Id6ve@d up past the

end of the internal 8r oove 50 of the actuating sleeve 46 and the rel ease
lug 128 is a biwsipgd¥ sieppiag syt 9inhe tareigliSe dheireliskd & hasyroms w30 and t he
bal | 22 of thegyahue SR 1 bR ukl B88d | gt 0 thifset | Me pressure
can be appli egwﬁﬂﬁroua%gt ae RPT%lsZ to test th@ogzglqa g%nefﬁr%mtshe gl osed

posi tion to det3rtmithedl bden holdinglitdsdigityesisacted.to Alldvethaatip kel 26 ivhidhhe seal
assenbly 114 is omtt ince it is optional f this configuration of the
RPT 12 then t b AMmall e G linerep petHp B0 dxrsal BresuBErbed nd both t he
bal | 22 that iganQwis RER NSNS ThapwehenasiBabr Bt ciiRemeficindglker 18 can be
tested together. At this time there is no way to danage the actuating

sl eeve 46 or ruosjusRpescd tapanss |shiflwe AS4 exfrishey acadrtiog skebne #ald ac22s when t he shear

ring 104 is | ater shear Wt pul.ling for rT%ec.auseth cqgllet 124 has

previ ously reI%’Eg%garfl?rotﬁgttq{%wn%fhgrcgg?ltnaé%fngﬁ' i% 8tn1§r§’t1p§)08?ﬁ)¥1 val ve 10.

[0023] FIG 5 @libdemare 18NI0 Svaldke 10thithadlodeh@hdhesisdisefalod3ic i@ test on bal |

22 has been conpleted and further pulli n‘% has sheared the shear ring 104 to
e

al | ow t he sheatndpif drekcollgomangred 18 pushiesoon e agaying sleeendfl §f a1M&Ingo t hat t he

collet finger ial Ly i - [ eri or square
t hread can detsb fg%ecf%gfrar%énﬁﬁ)%Igﬂltt%rvgaa5@%&3@%@”&@%@%&%@? pul | ed cl ear
of the housi ngl24henl mdias Biggagal thhie: &xdagiedtevt Ug alD8 reqlyrs nioké @ contact with
t he upper shoulder 107 to forcefully release the now unsupported |atch 86
from t he housi Yieggnihe mprshed 7P i pighed upgAt s tiepn13G; Sthe ftchstagesi¥ol as in FIG
1 except that 10 at.-a. L0 nd the RPT 12
is being run i%g%vrtl%glj %err%gtsﬁlﬁﬁg{htk%alchgt 1ghmi?urrl1 %%@%@%@E?Pgtﬂe val ve 10.

FI G 6 depi ct shaubieg RPHutlRe shcarddabk 108ticidicspaaet eparhe thatlivend® ldndr pul ling it.
In this pulling configuration, the shear bloc 00'. isg,ipitially nmounted

i ghor ot he ST B9 eSS ab TaReARLeaR Dedrien T abeile: ) o al ready
in contact w tRofciRnGRIHEL & sOG88S wIdvdight SHBPAE hobshRM4ii0§Pp&idaPpi Nng cont act
of threads 96 and 98 to the housing 14. The grooves 200 and 202 that had
been used i n RGhe andhor 24 4nd thhpagkersl@rsevheans isgorrswo! s@araterdbateenshear ring
104 respective| e now, unused. ~The shear rin ' is.also.sized to

rel ease at a felﬁ h§§ Sﬁd;&‘e@%?shngﬁtqhglﬁmg Iglillénaﬁho‘fvgl”gglsj,cgﬂél?e ‘5‘?@?{8?&150 adj acent
the packer 18. In this configuration there is no relative novenent between
the mandrel 76 and the housing 14 when a pulling force is applied to the
mandrel 76. Thus despite the |l ocation of the lifting lug 126 in internal
groove 50 below the travel stop 54 of the actuating sleeve 46 this sleeve
wll not shift when the RPT 12 is noved up because housing 14 of the valve
10 will come out of the packer 18 as the mandrel 76 is picked up. Note
however when this configuration of the tool is landed in the housing 14 and
the ball 22 is in the closed position the lifting lug 126 will first push

~ oy ~ o A NS



WO 2011/ 062784PCT/ US2010/ 055631 [0026] FI G 7a shows the absence of the
shear bl ock 100 below the collet fingers 94. This configuration of the tool
12" i s reabl2gizoeprsaducti on shifting tool (PST) as shiftipog/usgoialossedst does
along with the sinple function of latching into or latching out of the
housing 14. Wth weight set down the seal assenbly 114' isolates the
sur r oundi ng anhﬂﬂﬁll]&lgp‘éﬁhfxiﬁ’éfm%i; Ad intorpentagh with hewsing g as 2ig fingsrsi n t he gr oove
50' of the act V. g sl eeve 46’
anti 1 the.col 150 DRe VRt ob Hinll Bl HRAG LURBELIBL D B 00% 4

I n essence t heshBSblatR'100 thsitwapssih@sureditoundnidie] 76 byl tat dlemsingri@4.i s sol i d agai nst

t he housing 14 ﬁ shown in FIG 7a. In FIG 8 the mandrel 76 is picked up
and the actuat0 gﬂsl dd(e3 depicy gh@@ﬁ?ﬁe%astf’op%]ﬂflﬁsf@m? fie2Pplgd fromihent ¢ he val ve
10. As shown |1|51 Oy T8Y nlah§et? therasRidhib g d ches t he end
52' of slot 50 GFE(?DSrletr'act fﬂgn Fugmﬁilgg 1ﬁlas ren1 aggg sugn%g%e 1 0 to force
the shifting |taglei?@s senntdeFIGgBmoi?lE B&h 86nl¢hst1hma1ﬁ!ﬁT01120p Y46 obrhei t s way out

of the housing 14. ho Kill in the art wll reci ate that
the tool can u&%i“ﬁg Qj]ﬁtrﬁs et hﬁlrﬁé@%‘?ﬁﬂ?@ﬁﬂlﬁ#ﬁfs’gr ent tasks.
In the confi gusftlﬁtén?ﬂﬁvegfto 'ﬁlecﬁatm% sQudrk tlﬁ@dﬂl 988n 'tHé ouliR®4 0Mhedshe4! | Ng and

| atch it downhol e y operating it at |east once and rel easing from
t he operated ddmkdﬂ@ﬂilﬁanmhmbﬁedﬁqsm toelwgrag@tdmg@s Pﬁéuttmbhotfmm@nﬁg Thi s

al | ows pressurl?lotgO ng’\‘%g{) wreleas efrothe eto hap s'i and it
separates the U | a5e W%r% H%n{ S&VREs Ry PP n7ge]rsati ng
engagenment W tde @gﬁgm 111§r1269ﬂﬁa@taﬁm B24i i nfofien P Yaed Rorh @Rlactubtihgt he speci fic
exanple of FIGS. 1- ownhol e ball valve is run in and anchored to a

packer. Setti n@eed@%amp@mct%b@rrweb@om%Aécsm\&m indfGs Pledyactugingt he val ve and
opens the ball I i Sleeve in the
opposite di recth?eg%% B clos %EC ﬁ%ﬁﬁg?cr h@‘?ﬁé@ opgr ab yt‘{lfgg&g ?4t Eg actuating
sl eeve by ret r;admpng)vbmeltsﬂai fdieed ahhaau Izzutb jhastosel pseridnt Tie tadl2 fromt he

actuating sleeve. At this time the tool is still secured to the valve

housi ng, whi c HhagPEgR/RpeR iFHr‘i't“}"i‘{:Pgdn M%@%@gélo‘f’%%lgl%wt@cpﬁéf Eiosédnbal | and t hen
applying a |l ar Qﬁ;@l’g f ve housi ng by
the tool. At tﬂ% t%?lma ofléce%%aW Sgsgl}f?ed%Pglgrguee O’?%ﬁﬁa tlgg??ﬂﬁ%ﬂp%rg@\?e of the

val ve can not hipsilothgectultegraipeed4®yAst the gtipbig. 120V aproachnd Hepmeel with | arge

ulling forces on ng.strin S a.su t he shearin
oo Wt b rnd s PO TG R bl SRS D G TRy R aT et b o hany O
rel ease from thRcval MBhNOUR AlcOEEMFQiall|@heurdIf sHhdt gk oS darpgoe to the

bal | operating conmponentsS as there was 1n the past when t he actuation of
the tool and ttecly nseagcted ét‘pweovweiﬂeusi asithegdcmatingisletverd6 ihdnits thamelt hose past

i nstances parts_of bal | .act u assenb e ris f being
sheared or beni%olpoart ht &F \%‘s%glat(cjl f’rg X§f18n9f¥? aﬁﬁi}fam&ﬁﬁ%ﬁ‘? %6 tions and
forces were tr@%lmldeﬂﬁﬂgrb@ze@@)hthl@@bﬁs&lgdursb gt thBposhipar Heat@ase, [0028]In
the FIG 6 enbodinent, the shear ring in the tool is placed at a different

| ocation and hdevadhpghde hall|22gksediamgw rmhnhekl nagogter Wl Bihethe t ool
h h bal | val
that 1o 1 at chaii 8 MFBERRaEl 1, SRS AR Rk Ohh Bl PRl Vol Ve

will open it aswchapny dldeng4iphiwd thd RPEIZRSEI tdaﬁeomlltv&lemomngmg fromthe packer
bel ow. The val vs?.f]an now be pulled with the string that latched into the

top of it whenlOPR2k hdndifért @%lh@? Bsn dythenupwagd mppgmegt of hgymapdgelnor  pul | ed.
[0029] In the Fiéf m 1fs9ﬂlé}h§ BQ?A n. 1A% il An@nd Qﬁa@@&ékoiﬂo% iR pRiRduction sting
and | andi ng on the val ve S|np y opens It so production ca commence.
Lifting the tcmidelslherpcbllet thgpseM tohkive deweradinldy mhwarpnmdllnousn[gnlébmri ng and the
tool can come out. a set force |S i ned roduction can
conti nue.  Not ePFRImAR S B Wi et Sl ATn Gt e vikhatl B4 Fee Bandat ory. s
that producti Od‘t‘ﬂlqat@ctCN&%'aBHQha‘t%eté?@ 1§§ ﬂlmﬁhstlﬂ)vh@ﬁp Pk ft&(‘e%d\@h'tﬂee avoi di ng
the annulus. There is no ability w hi s enbodi ment to pull the valve
housi ng, only ngmahgropyet @ftthﬁf mtuapng)slg@m%raném ehen lgpul28 isatbitof the hol e.

F h h d
on ¢ ed. [ 0oaoh e o BFERRG-Ch AT ! PPREREIEN RIS ol 1al Ve

other types of tools are contenplat ed.S Anong val ve tooI s a sliding sl eeve
can be operated with the various configurations of the tool illustrated in
t he FI GS.



[ 0031] The above description is illustrative of the preferred enbodi nent and
many nodifications my be nmade by those skilled in the art w thout

depart i ngvbromvaskms4i nventi on whose scope is to be deter rcmas2d008568he
literal and equival ent scope of the clains below W claim 1. An
operating tool for a subterranean tool actuated by novenent of a novable
nmenber in a ho@8Riagin hHelpssd pasititne At BifdEpe Previrelsyn bhaphpkierughgct ool |

conpri si ng: |, su Mt .ectiv l. e gripping
menber to sele%¥¥&gﬁ€%§g?%a?@'€ﬁgl%%G%ﬁ%%§§%%%%¢(%%%?ﬁglgﬁégg#ranean t ool
whi | e sel ecti vgbyurtl Xieahayiveln gfageskat sssdntitdy blis ionguedfsidch & is floaslr anean t 0o

with a latch; . said gripplqgﬂgenber rel easing fromthe novabl e nenber
before said | afERiyONEFEEON O Bi% RiHel 4 §ensthg gnnulys aropnd theddfT bt ca8) ai m 1,
wher ei n: ' el L ERS) menber
before a forcebez[géﬁsg'gg&% %gnﬂg%t%e rtfcl)egnlsai da%gé\%ﬂ{gghi%?ﬂgﬂlgtch. 3. The

t ool of clai m<tpaskarkican be tested together. At this time there is no way to damage
the actuating sleeve 46 or rods 42 or the slide assembly 40 or the ball 22 when
the shear ring 104 is later sheared with a pulling force because the collet 124
has previously released from the interconnected components of the valve 10.
[0023] FIG. 5 differs from FIG. 4 in that the pressure holding test on ball
22 has been completed and further pulling has sheared the shear ring 104 to
allow the shear block 100 to fall onto the seal assembly 114 so that the collet
fingers 94 can flex radially inwardly so that their exterior square thread can
detach from mating thread 98 and the RPT 12 can be pulled clear of the
housing 14. In doing so the external lug 108 comes into contact with the upper
shoulder 107 to forcefully release the now unsupported latch 86 from the
housing 14.

[0024] In FIG. 6 the RTP 12 is the same tool as in FIG. 1 except that now
valve 10 is already at a location downhole and the RPT 12 is being run in on a
workstring to latch into and then pull the valve 10. FIG. 6 depicts the RPT 12
already latched into the valve 10 for pulling it. In this pulling configuration,
the shear block 100’ is initially mounted higher on the mandrel 76 so that
when run in and then latched it is already in contact with the collet fingers 94
to support them into gripping contact of threads 96 and 98 to the housing 14.
The grooves 200 and 202 that had been used in FIG. 1 for the shear screw or
screws 102 and the shear ring 104 respectively are now unused. The shear ring
104’ is also sized to release at a far higher value than a shear release at anchor
20 adjacent the packer 18. In this configuration there is no relative movement
between the mandrel 76 and the housing 14 when a pulling force is applied to
the mandrel 76. Thus despite the location of the lifting lug 126 in internal
groove 50 below the travel stop 54 of the actuating sleeve 46 this sleeve will

not shift when the RPT 12 is moved up because housing 14 of the valve 10
9



said gripping nenber noves relatively to said latch. 4. The tool of claim
3, wherein: said gripping nenber noves in tandemwth said mandrel. 5. The
t ool of cweizmue2sher ein: sai d gripping nenber compTitsesioasssBeast one
radi ally protrudi ng menber with respect to said mandrel. 6. The tool of

claim5, wherein: said radially protrudi ng nenber conprises a grip
lug and a r et r¥iditdons onuef hppackd 18paie npandiel daisipickehan Notezhowpker t ool  of

e 2 et il gl BB BA EfE g, ATene

| ocation to novén thhelosmivabition e rtibedg luy 126 will Sikt glish éctn dw.actuldingThe t ool of

claimz, wher esilertla:ve 46 so that ball 22 opens followed by lug 126 jumping into groove 50.
Once again the engagement of anchor 20 at the packer 18 has left hand thread
to allow an alternate way to release from the packer 18 by rotating to the right
instead of applying a pickup force to the mandrel 76. This is because the
thread pair 96 and 98 is a right hand thread which will simply get tighter by
turning to the right and because the mandrel 76 is rotationally locked to the
latch 86 by the interaction of fin or fins 110 in groove or grooves 112. Ball 22
was open and remains open after the housing 14 and anchor 20 releases from
the packer 18 so that the string supporting mandrel 76 is not pulled “wet” or
full of fluid that cannot drain out.
[0025] In FIGS. 7-9 the production shifting tool (PST) 12” is modified so
that it operates as a latching tool with a production string that has the
capability to operate the ball 22 when pulled out but it lacks the capability to
remove the housing 14 as the shear block 100 is eliminated. In short when this
configuration is secured to the lower end of a production string (not shown) it
enters the housing 14 of the valve 10 that is already downhole and mounted to
the packer 18 with ball 22 in the closed position. The act of setting down
weight makes lug 126’ push down the actuating sleeve 46 to facilitate the ball
22 of the valve 10 into an opened position just as or shortly after the collet
fingers 94’ latch the housing 14 and then jump around it into the internal
groove 50°. The seal assembly 114’ is mandatory in this configuration to
provide a seal between tubing and annulus regions during production of
wellbore fluids. With set down weight maintained on this version of the PST
12’ production can take place as long as required until it is time for whatever
reason to pull the production string. When that happens only the actuating
sleeve 46 gets pulled up to close ball 22 as the PST 12’ is pulled out of
housing 14. There is no ability of the PST 12’ to grab the housing 14 because
the shear block 100 is eliminated and latch 86 simply disengages from housing

14.
10



said grip lug noving past the novable nenber after noving the novabl e
menber in said first direction to engage the novable nenber in a second

| ocat i on wWoronmsetsgnt in a second direction opposite saiPdTflisesw/osieseCt i On
to actuate said subterranean tool. 9. The tool of claim8, wherein:

after a predeterm ned novenent of said grip lug while retaining the novabl e

p
menber in a sel98%@ dillectd daws dieabseaee kg Bear blegkil80 bgugedolly push sai d
grip lug away f he, . - . 9 I . , Wherein:
said latch con%%?ggg'ngﬁéa “Egﬁg%ggkﬁgﬁqfoﬁgﬁgéggb?ﬁ%“%gggﬁ#’ and a
support nenberwslgPSBsaBhiftingos Bl @dlotwalsmy withwa dingle function of faddhthgsuppor t

menber noving toward said coll et when said grip |ug noves in said second
direction. 11.ntmslatchig oyt ofdhehaysing ,14\»1'1@1} @fplght set down the seal assembly

114’ isolates the surrounding annulus from the tubing. The shifting lug 126’ is
in the groove 50’ of the actuating sleeve 46’ but will not move the actuating
sleeve 46 until the collet mandrel 118’ is moved up with respect to the
housing 14. In essence the PST 12’ just pushes in until it latches and is solid
against the housing 14 as shown in FIG. 7a. In FIG. 8 the mandrel 76 is picked
up and the actuating sleeve 46’ is shifted to close the ball 22° of the valve 10.
As shown in FIG. 9b, by the time the shifting lug 126’ reaches the end 52” of
slot 50° the retraction lug 128’ has engaged surface 130 to force the shifting
lug 126’ out of groove 50’ and the PST 12’ is on its way out of the housing 14.
[0027] Those skilled in the art will appreciate that the tool can be
configured in various ways to accomplish different tasks. In the configuration
of FIGS. 1-5 it can run in a tool on a string and latch it downhole followed by
operating it at least once and releasing from the operated components while
still engaged to the tool housing. This allows pressure testing before release
from the tool housing and it separates the ultimate release from the tool
housing from operating engagement with actuation components in the
downhole tool. In the specific example of FIGS. 1-5 a downhole ball valve is
run in and anchored to a packer. Setting down weight operates the actuation
sleeve for the valve and opens the ball. A pickup force then moves the valve
actuating sleeve in the opposite direction to close the ball and operably release
the actuating sleeve by retracting the shifter that had just closed the ball from
the actuating sleeve. At this time the tool is still secured to the valve housing,
which allows running a pressure test on the closed ball and then applying a
large enough force for a shear release from the valve housing by the tool. At
the time of the shear release the actuating sleeve of the valve can not any
longer be moved by the tool. What can happen with large pulling forces on
long strings is a sudden dynamic motion as the shearing occurs. With the

actuating sleeve effectively released before the shear release from the valve
11



said grip lug is noved by said retraction lug away fromthe novabl e nenber
before said support nenber engages said collet. 12. The tool of claim 11,
wher ei n: WO 2011/s2i8d support nenber is retained to said mamdSediomwsicdl a

shear abl e nenber for selective release fromthe housing of the subterranean
t ool ; said collet conprises an external thread pattern to engage a
simlar threadQeing eschsdbere kaonisk of danage o the PAIPEELRHENHOIYIT when sai d

support ”e”berm&@%%lsth%ﬁaispwﬁ Ltb@&auagic?n ofﬁﬂ@to})f;@klﬁﬁ% sh r%lEQséf‘Ve%é’her ein:

said mandrel noves axialty re Ive to said s rotationally
| ocked to sai da lsiaglehfluid motionShi thosepat énstanas @k erfok@lball uguitkbnengage sai d
| atch upon a predeterm ned rel ative novenent by said mandrel. 14. The tool
of claimbs, whisiaibly were at TiskaQfgbeiggndieard of PeHedr Qbipise demagedms eshoe

extending fr O”Qiﬁléf’ri]%}ifdgn%@ rﬁ&ioﬁ@&rﬁrfo&&ew%\g%&hﬂttélﬁ%ﬁh Cpfaﬁ§ d&rﬁ%t ering said

fl exi bl e nmenber r creating a surrounding clearance around said
mandrel to redbeshedableass. access to said flexible nmenber. 15. The tool of
claiml, wher ef08é8] In the FIG. 6 embodiment, the shear ring in the tool is placed at a
different location and has a higher release value than a release below the tool
housing such as in an anchor set in a packer when the tool is a ball valve that
is latched into it. In this configuration latching into the ball valve will open it
and pulling up will release the valve housing from the packer below. The
valve can now be pulled with the string that latched into the top of it when in
the open position so that a “wet string” is not pulled.

[0029] In the FIGS. 7-9 the tool is run on the bottom of a production sting
and landing on the valve simply opens it so production can commence. Lifting
the tool simply closes the valve and the production string and the tool can
come out. As long as a set down force is maintained production can continue.
Note in this version a seal against the annulus is mandatory so that production
can continue up the string to the surface while avoiding the annulus. There is
no ability with this embodiment to pull the valve housing, only to tag into it
for production and then pull out of the hole. For that reason the collet support
ring and its associated shear ring are omitted.

[0030] While the preferred embodiment is described as a ball valve other
types of tools are contemplated. Among valve tools a sliding sleeve can be
operated with the various configurations of the tool illustrated in the FIGS.
[0031] The above description is illustrative of the preferred embodiment
and many modifications may be made by those skilled in the art without
departing from the invention whose scope is to be determined from the literal

and equivalent scope of the claims below.
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t he novabl e nenber operates a barrier tool. WO

2011/ 062784PCT/ US2010/ 055631 16. The tool of claim 15, wherein:

barri er twolorowprsises a ball valve or a sliding sleevePbPCTS20ibmsieDl of

sai d

claim1l1, wherein: said nmandrel conprising a sealing assenbly that engages
18. The tool of claim 12, wherein: said nmandrel all ow ng
nenber to be nounted in two | ocations; in a | ower

t he housi ng.
sai d support
| ocation for

direction shif s

ﬁprort menber, novenent of said grip lug in said second
' novabl e menber and in an upper |ocation for said

support nenberi.on @anwmamg&elﬁmQWﬁNEmmwﬁfmsB&ﬂm@ﬂnpImn@mbmxﬁaid second
direction does not shift the nmovabl e nenbe

movable member in a housing in the subterranean tool by the operating tool,
comprising:

a mandrel supporting a selectively releasable gripping member to
selectively actuate the movable member of the subterranean tool while
selectively fixedly engaged to the housing of the subterranean tool with a
latch;

said gripping member releasing from the movable member before said
latch releases from the housing.

2. The tool of claim 1, wherein:

said gripping member releasing from the movable member before a
force can be transmitted from said mandre] to said latch.
3. The tool of claim 2, wherein:

said gripping member moves relatively to said latch.
4, The tool of claim 3, wherein:

said gripping member moves in tandem with said mandrel.
5. The tool of claim 4, wherein:

said gripping member comprises at least one radially protruding
member with respect to said mandrel.
6. The tool of claim 5, wherein:

said radially protruding member comprises a grip lug and a retraction
lug spaced apart from each other.

7. The tool of claim 6, wherein:

said grip lug on initial relative movement with respect to said latch
initially engages the movable member at a first location to move the movable
member in a first direction.

8. The tool of claim 7, wherein:
said grip lug moving past the movable member after moving the

movable member in said first direction to engage the movable member in a
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19. The tool of claim18, wherein: sai d shearabl e nenber when set in
said lower location is selected to fail at a value that allows said mandrel
to rel easwofzoomektse housi ng; sai d shear abl e nmenbercrhsRo9eF568N sai d
upper location is selected to fail at a value that fails at a higher |evel
than when in said |ower |location with the result that said nandrel renoves
t he housi ng w}@wnﬁolﬁéﬁlopnfogdﬂ%’e@@&olﬁda degaae t Jiggation gpposifee saigdirstof ¢l ai m 19,

wher ei n: a barrier tool that is closed when
sai d nmandr el geéogetgg(?ﬁa%{aﬁ}%&ﬁr&%@%{nmb%ut whi ch remai ns open if said
mandr el rermve% saiTtle ol civgim §24herdilte t ool of claim 9, wherein: sai d

| atch remains fixedly engaged to the hou5| ng only with set. down wei ght
applied to said madtfel preggermifed meygmensol spi |gﬁ*Pi?Lg Wi Festnng 8% d | at ch

conprises at |gashie teP| le%ec@rf?i (ﬁf@&ﬁﬂ%aﬁir}@tﬂa@&iﬂug nlga%ed t%?ﬁ’s‘hd col I et
Imilar t

conprises an external thread pattern to engage a ead pattern on
t he housi ng f onidprippgy avgrytitoer thousvabte memhbher.when wei ght is set down on said
mandrel . 10. The tool of claim 9, wherein:
said latch comprises at least one collet to engage the housing and a
support member releasably mounted to said mandrel;
said support member moving toward said collet when said grip lug
moves in said second direction.
11. The tool of c¢laim 10, wherein:
said grip lug is moved by said retraction lug away from the movable
member before said support member engages said collet.
12. The tool of claim 11, wherein:
said support member is retained to said mandrel with a shearable
member for selective release from the housing of the subterranean tool;
said collet comprises an external thread pattern to engage a similar
thread pattern on the housing for gripping the housing when said support
member engages said collet.
13. The tool of claim 4, wherein:
said mandrel moves axially relative to said latch and is rotationally
locked to said latch;
said mandrel has a removal lug to engage said latch upon a
predetermined relative movement by said mandrel.
14. The tool of claim 8, wherein:
said mandrel further comprises a muleshoe extending from a lower end
to enter the movable member for centering said flexible member and for
creating a surrounding clearance around said mandrel to reduce debris access
to said flexible member.
15. The tool of claim 1, wherein:

the movable member operates a barrier tool.
14
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16. The tool of c¢laim 15, wherein:

said barrier tool comprises a ball valve or a sliding sleeve.
17.  The tool of claim 1, wherein;

said mandrel comprising a sealing assembly that engages the housing.
18. The tool of claim 12, wherein:

said mandrel allowing said support member to be mounted in two
locations;

in a lower location for said support member, movement of said grip lug
in said second direction shifts the movable member and in an upper location
for said support member on said mandrel movement of said grip lug in said
second direction does not shift the movable member.
19. The tool of c¢laim 18, wherein:

said shearable member when set in said lower location is selected to
fail at a value that allows said mandrel to release from the housing;

said shearable member when set in said upper location is selected to
fail at a value that fails at a higher level than when in said lower location with
the result that said mandrel removes the housing when moved in said second
direction.
20. The tool of claim 19, wherein:

said subterranean tool is a barrier tool that is closed when said mandrel
releases from the housing but which remains open if said mandrel removes
said housing.
21. The tool of claim 9, wherein:

said latch remains fixedly engaged to the housing only with set down
weight applied to said mandrel.
22, The tool of claim 21, wherein:

said latch comprises at least one collet to engage the housing;

said collet comprises an external thread pattern to engage a similar
thread pattern on the housing for gripping the housing only when weight is set

down on said mandrel.
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