1 EP0190864B1 2 escription

the other side of the piston being Epnomrgpatl on with a sealed | ow
pressure zone. Thus, this speci- This invention relates to pressure
responsive fication describes a pressure responsi ve downhol e downhol e
wel | tyoolyseripsanl . mor e particularly to pres- thawethdr sideof thawistatbeing inpromgwnjication
housi ny_havi ng an sure responsive saf ety vavithessealed low pressure zone. Thus, this gpsgier
end adapt ethist ipveioncrelatae de essuty wsropdiveng | n fislion dgecribesiarrsessyrel resPREivR: qwaple
oper at i dpwnhole wall tool.tand mgre Reriguiprbite Ags-a hous‘f"?'fgmﬂo‘?"@h @HFE'%& 3 §oysiag drYindo A
SOnet | msye (spansivasfedtivaltee it necessary |{dé?t s FP“ﬁeefthfP ubing e
of said t UB PRI dgllinacaes profystien eReERtiong,Lopry | | | sf"l‘"Pn dt @ fB s' to be
string; d&onsagometimas\ascylwhish make it Recesiay housi ‘f?rg:m s do g
of f T oighY PICEPP%I“‘?F’HW '19 dubi &"{ 0 ?H‘?‘g rreans éPabY%)’ ?) i’ °“fs‘r‘f,da"
bal | fOFWI |6r?rde|=|-5b§ g g%m O'r1 vaIve fo nducmoperahrst atl merIt

i nduci n atPPr Tpin o4l f’?‘fﬁ ?ﬁ?l i RALTSr t'ést NG, andgr gﬂ | ,{ the B@tovxgl I

known. 19 an ol E a fi rst d Sibn{ rdof PiatitePto 3ail & @l €
vavsareoe FospdnSi oSHibn ' thBrecf tHlati aid fovsng i
often copal ésuiﬁtwgl i ‘?es&ﬁél%ﬂ § A Vi sec,g n$8QS lalch4hge Fn*b%sﬁi? infr63péiish ¥e%a { O
sai d ho‘éﬁ dh Spohéive Walves iﬂlélxps PI R Riile Presdid diffaréHiR lofi8r tRdn that B54EAES €
to a chgge bd?en[? %ﬁé:’iﬁﬁﬁloﬁsn hESPABRe30 s S UbdiwedR RHil Lol RS Whe ski@ IbNG Hokee
val ves QérirgldnOd 4, f)é!i 588 | (YRsUpy. €1 SabiE o1 T T 1 RdWolvad| thedéalve of U aM270B2d caftint B4 ten g
U. S. p%e@@%pecﬁ@éﬂgds tneadell QRulus "iAsssure 4 064, 9epéned bySiowrnele pisesuresai d vel |
annul us sg#idd fadnd sibid !t atewitQison dbfRad bd &gt On)  anavelhalbmwodBisddleetvapvel thal whioh h
Of W‘M@ mandrd),Eand &e\ithed §iddIS-tifs- poddr 0610  is anamoyclingeand evhich vers be re-opened (after
ec f i @atoh |, cominaicatdl with arsaslbdiew presssime clesurehpietubidg brgssdwe\es finothetool of US-A-
suresrezaepl i ed to one side of a power p?e4YA (Wekkned on an W have
now devi seld WS.\as28e3] thewl is desibedihcxdingact uat i ndeeeedingr 8] the prrgent H@’eﬂiphe'ihefgl'ﬁle
of the pefelvalve Hohiaving actavagehiohdis bifsech can Bevided- apeREstreraspensive °§{“E?f? |‘"§ in
communi chtti kyna \ging and stenally] opeseledhbedbe 20 8’?95@!"’@ Jrhisty CQmpspas 93 E‘?“é’
in the tseme agpatipgsmaanssagy tbe Jogjscof the afore- 25 upper end adapted to be connected to a tubung

3842913 mestigepdyP:S: patents. Shis dphispisg aphahie, | 5 (FG Fﬁ’e bevi 9 g bore adaptj’d t‘% .ﬁe
Accor di Y megng pfedi é’éa@hf‘pﬂ"?ﬂ/’@'i’ff‘q Bt ther e | STEA d ‘“l{ 'i’°'3]§ouss|a' uping
V a| ve W(E?veﬂ op@alﬂe 8ckable 888 ?xg t %9 e su %nﬁgﬂg e |sp S6 FQSI:) W Eﬁh h t
P gl ORTR &
a hous' aéa Pegg . nnu o %es Ba Ihgn%ﬁo Qfloéeh%ﬁafgi:ﬁreof réiative
f

tool is
rreans of

n
0 ergtﬂ Qsﬁ&\ o c @ tu ' ﬁ)%am{a LdidgNie fospdnse to Qeﬁ'&mr@dlffe-%}i S
e o2 a8l 4Ny Ng aufIQthel Meh DAY Sistiddtwden bad e &y
s\és aap clirfg IvBige PI €SSHEIR andC Sl eUBInG Adoryd antf Brhmg flothbang
'tlﬂ)ga nngelpﬂﬁﬂaﬁb b@ssaid | BCkalhe inMbréstifid MNGS Reilt dndiushiutsie said
St “ ng rﬁh&?a!hlan ViRl fcisll saRRer Well &muids NOUS Rglising: ahél & Ibcopd Sckatirigamandiabopetable
t ubi Ng RHQSHL B 66k CRESCIRBYa safety @kelad | NG MRIIGHUES 2 seppreraatobing aowpental exitl et h
sai d cl Qsipbbelt®snem chirabs @rdssurd Wiinahe1U| US pal@s®lati@- to saBDhousing lin vasbanes ta o
NOVE s ai gloddétioh tdkitigy @ dompressivn spigcantyBIPONS| v ehangd inepreseitras withimige tbing Boresraharad e
Spring. ousipomsesitt@valvdiepeaof t o0 a cl osed pesi tarised in et the ecpns mandipkis spnseqied to
manner of Alseratier ity Mates davechper designed t o s ANUMAKSE Wi Ihe bl viives B adingt gnagdrel
pr essur eto defoperetes by SHiisially jimpaspdSchangssdiit  speds eleasably sANmRgied o tBia“Tz?lbv '°E°P 1
ot her t hragssurp ithie fesrrpduefiop dibingesck as or wel | aﬂe N “Psﬂ'ﬁgc)meﬁ?ﬁ B'H"“d"e gﬁl

upper en pr@%@;
éé

cycl i ng examele yn Y-8 ratent specifigatign no. 29238 ¢ tu s:tlo: s::g
whi ch ut®il):zes the anmbient well ann | us ye 's aémfrgf 0 l& g
inawell & ﬁ%ﬂ'aﬁ% s‘éri:g‘?'% f°6|és°§%'f‘ %%%2% than %n dﬂ%‘ fa'ﬁ B Fnan
annul us 8082%% Cﬁg cmg ac on em Hgt ' ng o@ s vﬁveofrgrﬁsilér &id bfen
open and rst osn on lon in_re-t %n% ﬁ?@&?@ jos¥all fé&ifidn GhdEbySSERNT
of said | p nse t | fos P ‘r:égs% af \RRHES %J"' Ws?%@thﬁilﬁg Wahddi tad Rfdve sM@ Ib¥iPvalve
relative c% brWu bibokB P MEeSel0 @ PloR&nly! ON tubing. A conpression

S_p“ ng c 'ﬂ ® pl'eSSLG AR the! dLtidA SISD HﬁrﬁgW' t h' N tihe préiiied Smbstintsnt, Haadon3-a sate®l Y
bi ases tgﬁm § @nyPReddonism by the annulus pres- 0 valteeWEECtiiizas inbr@sises Inaves @aarilugl pres-
mandrel g connected to Al so, other saf ety \srb Va¥Sappiied @o the dirst sidssofgimeter pistand
nmoves Wit ht pg-Ababiosioaknem, is aintoxkiigle of BSt sgTRMlIcE lhad @ sébendDpder iatcemimijcation with a
artifici adnleycinglRmgie-dction amgespressureiraspore] eas alsbylodc bwnpressed 2ove.t einduse on dosing
rel eas- gwemiel inwhith tweil anntilbeprigsard iscipplisd t ubi ragtionofi thia valve. fThe valvglis elegeshideckgdng
means whioCdherstleaagiohyr nitmniecloseshanplve i n U.isthisisiesedrrositigne Bybseauenty.dp yatye can
3,850,238 said first and second actuating mandrels when said (Hll).

45 ball valve is initially inits said gpen position, and An actuator
suitable for use with a safety-valve, release said first actuating nandrel
fromsaid sec- in sone appl ications, is descrl bed in US. 4252188. ond
actuat| ng mandrel as _.sa : Lati-n

aotiator. has A mml i nn

|

o " 4 I o ) e e - . o -

vaI ve fI‘_I ts sai d open from |



>

3 EP O 190 864 B1 o , 4 be reopened by
i ncreasing the pressure Wi'thin the EPO’I%?eS%f'eBs‘ti ng program i‘ncl udes
peri eds _of forma- ubing string to create a downward pressure dif- tion

f1 ow and pgtddpeed\tyaitrdabify hé prdBiie Minih theCl 0sed efi@nbsidy pr@frpﬁau&ebse&w&%#ma-
val ve and 1aig 36y ad icfbte a ddwiwarlTpRssuRd 8if-T €COT CioR 86w aHdGeliclls Werf the fHEHAGN s clobsa
mandr el \J-¢brantidi @brosst thé SiosANERE brlan abfilatingd OWNWaK. CPressure rétbrAIBES B! tikef @hrUghbuUR €ne
t he produeiahdé te apialiitl is cyhnedtedp TRIS dovn@ardi T  er qiidgrand toC@BrmifeOthe @roaliglbre capatimya bf
a set 5 presdutvediffepential tca rfor eadmysd) alssar pissts isn 'thdvermatidneasabl e | ocki ng neans,

to Aot shparceids iarthearmipesublatiockiog meawdact i ng a Artydidal akdngament éor Saridetting \eatirile
to be ret alomettle syety tvalvao e returst! ecmts epan of f shetame teistsoffshaweuis showilirGFIGL 1. Suabhan
an 'posi ti oesition. - _arrangement would dncludm g dipating worls (station

i ncl ude a f1%iebvi valyesrefrthe ereent 'M“‘@afa@tgaf'val veslOcfatioriad oysr @swbmergadywar pitent 2afhe
par- 10 &Heuarly syitable oy eipo i ag gfihere 9'?@&1 togngk 3¢ t evell sompripes & well bpra, 1t jypicallytlined with a
for use i fiag TBe Falyeds aomaly closed gfisp e test( vveI‘Fs' 9|‘§8’§°’!§'"W¥P’F‘ theooek sitg 12 to

typi cal | y™; 1°Pf“ Rjsted, pyt a“‘??lé*’"\?&'feg f?‘ércaio Pesiingste.

casi ng st P? °§ 595’ '"f ?)Ifﬁb te'\Z(p*Pk si té’é‘f iﬁg’ :t ts lower
g?ﬁlnet ig eration be u[n §§Sw8n inta the we h r% d emt ofthe S%eg‘r

g %}t ooff CJRBaE of el N Sl 'mh i fmeu sp ¢ e sf qfae..

pre-

plurality 8 uc

during t hg i by SERTTEN RE@%QG comwmméc el

oper at | Onuﬁcﬁ&o @ r&m&‘ %@53( Cf he vel'ls mahm condRlol 84 eﬂt&md@'ﬂgmtthlﬁwell
interior zddRlingd Whdn! bore 14. Thl S el | 133 NafogiP2d th the MbAARY APk stitfon 0. 5RO ficdting
of \t he FIGURE .; BeckHaiEs8RtbndR sl dtiat € 12 viohk biRoRt1@Cnclidee lal wddt @SbkCEwhich
formation fiypitdl. well testing apparatus utilizing the hapsdrse edrdrics.m 22 whi ch

i ncl udes bl greendingiitdn; | N order that the inventi e deRigk 2Bcsupfortea haisdtihg/ means 30. A
vent er mechEGUBES 2A-aD denmgise adl elevatibral eghce | S el deddocldstire 32 dscpodiiad \at the upper end
A nmarine cosudbuatysectvh dexilieindsy ffrooenetnbali-nel2$  |oh thedmagineg evgductor 24. The wélk head closure

20f head 2@entof sdfety ¥dveaf the gresant loveptiant inon  10. 32 Bhawsffdr dawetingdnté-thGpRfine|conduciar 24
schemat i c eltsanitil pmenabsitiphiew of -a wor k st atangintolie welchorritisa farmetienktesliag Rtrins
whi ch typi cEEURRIis simdaritntye 'ng peactigniet that i | i zi 34gwhichit raised qagh fowpred inythg evefl jby @
28. present apPglas ShQyR; in Figure 20, and illustrates hoisting means 30. The derrick 28
suppor ts a ﬁ%P%stt'P?l thesaptyating neans gterthpall > Ao 2D cb |V§€“déth 3%|SERRXFP H h extonds

ht - h "t?P r"ﬂ‘e‘éﬂ‘elbé" fBvi ded '? ? of tg:

ction det 85 of P 0 5’2 &
Well headc er ew é aa on o

|n j%‘atl w the blowou event:

ra ing t| o he tm 1o sun n o the ell aringilus 40
al | ows for @5‘ féneq m gsns dug& ory %%eﬁngt A ?éhﬁ’@i
andlntothtgevggf f % fls 5|m
the lower s %ﬁda ublh &essu h ' S ra Se M@Mﬂ 34 Fhehulhs aWRbper BOhd@t -
appar at us S |t'| 8o Best IHe pﬁ’:ﬂﬂ:tlbri éaH§-t rat esstrmg i 42 tolaBribing B8 SheMdrk dtdkn 10
posi ti on @iitek A€ thd Gdrtaioh HEkngBR & liRG bdn dihe bali th£Qiell ResiUip@hildtion O30 W hyd?iidaty
provivded whias kel 4lieuBAsting|is/Bwdidfinto BR®BreC| Q6 € Chpardd \bbiiit bRy &l ooVl i Gocated at
froma hydsiaus itse PahiRiosJepil tHievaleEn & Of t hie bBerlend GamAIPber cor@iCik fiGhgl portibit 42
cl osed posstingGitting @arktin ah bmsatposiipn3d pdrindthel0 andangX¢ @ndkd ib chet Wed head linstatiatich 22 to
FI GURE 4 issingatociiliheth weill barefiuidi Waen the tesiingur es  2fiis suppawts tha | Ibveerr i portio® 2f diie farmation
poi nt bel depth isgedshavweit fluirt ie\displaced @ntcf Bhei | | ustiesing slingtdte position of the
act uat i ngtestngsstting #ith @wesshdense doidusichiasg @f t heTheepwer pertipniofithe fomatiemiesting sing
of the reWiesebafiprevhich@ldiapkyr rethe tostippistiing is 35  Hewipadsnirahibe ttest rees#4 foripe pymatieny
the wel | Berte seal thgfborerholestiyscipglation thg dormars been‘sr e-opened by the
casi ng st pemfgong_@e hmpap%gpesgrﬁ obq!nlltngl Blluq!] r essur A packer mechariism 46 isolates the formaﬁ)ﬂ3
testing sthe; ﬂ“'?ﬁw@l PRyfaetingy m fhe;fluidgy n the é’&" 'B’"'f‘%é? A RY:

duct ,Q‘—Qs éhem B the; rmg)al{ (f? orgl Y{a g{ he. lawer end
Y L gﬁwvr.. “?f#gi::z;z:ﬁ% e
ﬂﬁ i tl’cegfo}rrﬁatl :Eﬁg

+

i nst al | at |d8?5 Q'mab?"h*ér
bdre JfQGéa b ara'fo

duced against the sel
into the % 1on cqf\ ﬁg eluré ring tlﬁtghor dr Fb«
to the fort lus 43 ouai o 'tegtlrtgh 55 testmégﬁngsq rend of the upper
condui t StgfshiG, pé?JsL'aOEéstéﬁ vinaSh! e siihd. 1 T80 ar € I NrRIoktP BEHIGAQF ihb datioR teBifG Birihg
the and iggmiaRSIRS nbwoftibiatdR hlig,RRafls brst al | at 340MrRPinkiRues bA infemdditd dohduitioltibn
wel | bor e sfidoil heasiiifien the testing thus supposo arddn@rgle Gaismngt gréssur@fand elume
formation depth is reached, well fluid is displaced out of the testing
string 34. testing string with a less densg fl ui d, such as 45 The
| ovger portion of the formation testing string diesel, after which a packer
khe testing string is 34 extends fromthe test tree 44 to the fornmation
the bore hoIe thus isol ating the forrra- 18. tion fromthe.
g g ; M 46 |sgates

‘the tormation the well  annul us. Aper oratlng gun or serles of 18 from

o o M



5 EP 0 190 864 B1 c 6 | anced slip joint %
means 52. An internedisat e con- feEIPOdsoaMima t ubi ng boreswhich is i
comguni cated \ :t. portlon 54 is provided for inparting packer wth the
housi ng-bore 96, setti n ght to the packer nechanism 46 at the

Saf et y v #need SHpionhBeaTH S Ag'h 'q*weft%foé- bal | PP, 19 BSAMBINGRAP wiich ik gorpraucated

Stri N34 . portion: 54 is provided for |m ma t[manflp bob%%r ef er r ed to as an
'ty B P'Féﬁf b %;eam%a? T ovey ﬂéﬁ y Yaid o g

to as an
100, Wh? ji' b de5 top cenearrthOf LR teStI gi whlch |£§(H e% it
g va\)Q’nIO ] n f;%
© 0| Ot

ci rcul an'tHQQe Q{ﬁh{%g fve Iat va|§;a” Vahx(?iou

whi.ch rodas C! PT Ofnds od

i ts balgg jgfa Sbf St NGighdd .m nd Qo E;% Al mnhe h,
by al 'tHJ‘ aftg r}ffbbr% l?-gh@mQF?d'rtot 0” of %’j‘l é'ﬁélﬂglv h BB Idish éB th n
openi th@Q&%nd Rstrin§ €34, Tt Sy Qpplicdtion Gandabdre 82 Y roldid 66N 1P BlodeOhat €d
SO t hatpilrdi§of §8dsird Ehdnbéds il YelPbore Wa%ye appl ' ﬁ&l&lh@'ﬁor@f 962and prévent ¥h§ o of Eulaer €
102 i s gateRinGshailéi 46.0 .cl-.0se. t he pl.ural i t yofheRihREghfast tvangds 10600 wel |- -bore
14 above -Alb®uiat he loaeread Gﬁhaadnafwnamﬁg t he | awe ahfefyl vivdse(arlass b GbRitng M
46. string 34 .is located a tester valve 58 whisieli€t hr Ou@bang garteralyiandlrallektivein idesigndiBdby thé SO
near t hyeeférabhen testal veife bihibe faonulve tpressurd estsi noumendh ¢04s Afecdcipating Imeens6®4 isapkralle S
an act Leperiated type whiolycigsés iison| tecapblicetion of est er assedialed VB® tivhbalvaive 100 foeclosing and
gener.alveyt WSMS‘p‘mand\ﬁetogenaemrgmetvelu by t then pa-epkeingaliieybali veluss 1180 inya maanenf
t he anrpghulus ppaseusesig refumetido ambignblewels. 104.  Thefuder deeeiiteg beleans 104 i s operably
oper at ed togpled {nediately| aavedhe igder veMESEppl i cat iABiHating megrss\9d ingluges FipTing: Mer-
a\“‘l/ vdf the safef V?'t?reoc‘?fﬁ‘glpﬂ?je'ﬁﬁ’de’\ﬂ%ﬂ ITheannaﬂI u§’°‘p1°§§§‘t&’t’ anay [gangrally Gﬁéﬂ%”eﬂﬂ‘eﬁs the
we e Yaé’e igped l?‘%{‘l’sP PA VY 100 i %Wﬁé?”%’ﬁ'nl?ﬁu‘gs"ﬁ?eéé% Eﬂeémﬁ’ss

ret ur né™S 9 '8 9’3 eévtg" tat whigh, ﬁe’P descr\"% rme i at e
abO\Ije tH Edttgg g o ing me d 's'"th @F"l? Egbse ﬁgﬂy
s the @ T, ‘le‘.vn.;m b§safi¥ fﬁ e i Zﬂ °'°°% JZZT 'sxtsv

. er}g ﬁ‘éd v

weII bie v@ﬁ H&‘ ? dlspona UA i ISP seaP B dithosddl i SR UM €
greater ermtin . ap il 62.  lditds Sindl Qgg?eerﬁuesfftp&ee ge%i%sv&l ve

: Safety valve- s |ua‘ds0§ h&l@m@%@%rﬁl 106 ttﬁ BeA¥Eowdt SiktoH11086hE pistoR Bord OW
t 0 Fl Grisedist 2Pupdeh ﬁﬂaﬁta,fﬂl ¥ sh6ad 36Ehoudif dg,,sp@ﬁ)ea t hereon. Power pi.ston 108 i's
sl i dabl ctlR 66fa pdwar Poueiig BdctidnBEEAFdIdake | S L her & Bk kst iside 216 o2fower Figen YoRds

Wi t hi N musingl sectidn 76, al halevalva hgRiflg ScBdER2Er  pi S conttinatb ditreihe wal anius #o Ghidugis e de
only semtatwecadaptenwws. ton bore 110 of powepowsopat NP dispoded amrouy8, theasidb Waleof

saf ety vaUpmer 6dpteng4 gensheal seyhdosing ssber r ed paver housing dexsiora 68 |1Andippg seeamd Gide
seal 11ien @2 sediyeatiediy comectest ah 7@lwilnnedab tas0| 129p9s apoweruiston 108 is.communicated with a

out er cheing peeridest thasehetwedmbyod-ringofler pi st on 16Bled dow Peeserey zong| 122 Sfinddnbdiwpgns a
housi ng 6Sheeipt housing eeefion 79 dnd powas hoysower  prletingrmandrs! 196 andurowerdirusingrsection f& ed
of an Ufgpiection®isradhregredly sonnegqiad-pt 8 with housi Y Pressare zprept22captaing i wich initigpwer
hoysi/nd %ﬂ@?‘!‘%ﬁmﬂﬁed '%er?bé‘l‘”é%{‘st@ 0‘"“9,§21 ower f {Sr3taPPEpiatel aﬁ“‘ﬁ?"eﬂbﬁﬁ?s”g %aeﬁfﬂ‘ 108

t

is housﬁlen ?‘E B‘E“is séafﬁlr le %mu‘gl n ’%"é’ tbeB’ﬁ “?2‘”9" B SR P ‘W‘t h
th |
pover” 0P i;;§°m2$ ;ei:ctz" 1&’ g g1 o val egdgt ey fea

Z?te thﬁrg%ﬁﬂ.% e@ﬁ:on 72 arg gJ i%td%;q?(;zgct sgal sea e%lonsﬁ%ctgg pl S bpe %

commun therebet V\'Q\es{no&yabgorﬁér ru‘tgg 758 is disposed imme-
seal ed OBQIIWaﬁ§ ﬁwsﬁ %&B&h ie2a%d bl Lt bet weeaateme onb Gbpeh QS 1188 of BSwer PlitoR 6
and povgfrs E@uﬁeadedupﬂmédw HERheN Rl02 MM and PEBABI prévest SdaRBgiftE Briphd Ibf BSwer iplR@n
sect i 0na £8 KNG plotilRARdbeiwesBY Baigesd. at 80 ved vith theOMpir éh8 Siithe sdaid Gowl ptessure
cont ai ns BbusingfB2 (Has ianolising) boye 86 Gidpdsedei sog ponev2aled t-her ebetween by O-ring
82. i sentrblyatpqugh enembibltheredt Mospheri-c pressur én andanneno Heogescribbd irs mag  detail
secti on 68pmeneddapet &tisdudenarsintagally thtéad- per at telev, el desingt ieadrele1 06 is ewtedsipwardg
34 i s piddmedonnector &8 fop nonniéction o thdse eerded| y withim bausiegl 6atin 8stpaose o an incteesene| | .
seal beliongofghewelidtest string B4 lseatadetheredipveO- 1 | ngp@eBuUre within theAwell anpuls 40, whigh @eatesng
seal s 124haithe hepsingoreaiotRell beysunmmivigatbhg e cen gpvarD papryrehdiffarential| agess the power
bet weenWith| teesharyof Henvail destingOdying 36 The sl e 126 PigtPn ARy Jhip yreast momentowilh pause the

t hr eadefaﬁyg Srgh#cnaygbe generall gefweﬁ’ h&i&i ng sB¥kYaR 18% tq Be sqtalad for,clossfl opsitiony
of get hibing,stings and iy, bore spay) deperplly Penien i ded CiPFigrte hougieg bos 3% o | ow pressure

zone 122. between by Oring 90. A shock :
absorber ring 128 is disposed i me- Bal#% val ve housing section 72 and | ower £
adapt- diately adjacent upper side 120 of power piston or 74 are 3
threadedly connected together at 92 with' 108 to prevent danaglng |npact




?;':
7 i EPO 190864 Bl 8 An upper shear pin
set 130 whi ch may gen- 7 An upgpro mraghgﬁ val ve seat 1@4 is closely
erall y be referréd to ds a first rel easable |ocking received within a
| ower: c\ou‘nt erbore 166 of upper neans 130, is operably associated with the
cl osi'ngy, sgat AnoiPoesrshess piniviet Hﬁoaweadamasbeemg pr ovi dedugpee pmulaneahdr sdat 186 isf dosely
rel easably P'é‘tyk?%gfe"?%@ prap firsy, gelepeable rlockipg t ween rasgivegl withinga [b@@, copntérbase 166. of upper
annul ar spat’f‘é‘f"s g Qg qresgbly. p3Epgigten) with ierelasiog i t i on Sees heirer 188 with agedl lheimg Cxayideg Ahere-
5 170 is 1 1Rlegsgin loekingdhacball ggvedhove uppapen ity O-inge168hA Mt asuylar spager ring
| ocks the c ﬂ pﬁ'hﬁ?ﬁ‘“@ﬂ‘ as illugirated, io Fé@%tz"lG i 1 'sl fﬁchP% "] FH”P‘P‘%S?P’ep‘SglaP‘?"Sd‘pPe'
and ‘accor di @ locksythp. Sipgipg (1 é‘f seat . '# | s thread
bal | val ve t?f" sp° tf?f‘%j"ﬁlac% 5' 'V jr ?on untl I °H’ r " " 162 fs 'eaded'y

upper end o e$s m' in welP"gH "9 man-

pressur e r mw Ip nnul the%wgsj conr},ect:%;«'?ﬁlzc Zl}o Eﬁm errﬁ on v;%tda
| ow pressmﬁun&@%o u )ép 1_a b & &

by 04ring 1B sndil Qe@@soaéma Uz§ i SHeaf il an URIW ugﬁ&ecofmerbore 180 of er valve
| ower val ve15aRdreot /8 1S Cl osely recei ved the shgfhogdh! 172 1,,’;?,03 i 5,55 id qhe,e_
sheal the-sheahe [shédP sotioNinAlucRS thed PFalitf VNt €T DBEHRech®) oing1ger val ve 132

t her eof " shear pins 132 which are disposed through-aligned 15 .SE€@b J&Q&sﬂ@ rBeflelifle \Wpb RpihgS 888 are
bei ng provi deid bdmar & -inndH endSdieatubtien cykmided) NCl Udaseitdaan pdunte®bre 130 Bdlow lower valve seat
bet ween by sié@ves. 183 add3P36. Aheer regining sbaa 1aki ch anes.di sposed- t hrough al.i gned.

15 [wo oppimddsrige sBedripeviiddieplbogpe springs 186 ar e Mhachaklvan@Eonaesis sedlingly mesivan -
out er t ubul ar Ao yupperdendcefl outer eslpevey 836 abutscaunt er vmerugp@Oand diwenvalve veats 166 bndct1 78.
seatt sl-eevedown¥@d fagind adBr syffaceotf0aN sheat soit ni #9g S| S¥ve epbBENd 1aveB seah bdiddrs 15Rend 172 -
shear pins haysing ﬁququag%to prevent upward movement Tl beid in pesition: ahqt). balk valve 100 by a
seal j ngly r®e®¥ved be- An upper end of outer ‘S@ilyef G-S@pediiamps 88 of which only the
tweeh upper - afd'orey. Vél‘%?é’"’é@él?%’e 1‘641 IS 178 ”ER?O\PRﬂa!P‘Q?'P&lsl 98 a%wawavear in FIG. -
surfpce 1. 46"%F QPsfoaged by anppward aﬁgg’fa% é ol ders 158.an

172
rf 03] I 1 ' A Io | dl 0ss-sec-
hous| ng SeCF? giP 6‘%;‘5 gp % EFEa@hby power tlon actuatmg abm1 4is Eglgg ongltuﬁwa ly fixed in

b bal |
ol ur bl i ty OF Fo e 4 L Ao 88 DYy, on prﬁ rtye I o ggfe?d:ﬁgg%ﬁ" PRI
sl eeye 134

fse upper eMp&eJos%% h4Eloechds 190 ?J 15465 v on
rang ed to b&(hﬁﬂ?g 95@ % f i ﬁg angbm @frele ou d as an O-ring
cl osf ng man E@\ledlsqﬁm £ QyinBRbhl LaWEbEe 1482t A 1 0B6H baddh 1y cbb’ rir%xﬁdinlgéaﬂﬂ in an’ upper
arcupt e cro%bﬁﬁgpte, garces applied to closing rrmgn@-,}mel ova ¥heRiaper tion
act uating ar Macthfithg ividadelod e Gickisdiandbey fixed T4y Hpsi ekt 2648 o EualiPhrive 84 is
i n shear achgwfandrbiCassBAT 150 whcR By belefdrer € 1 0 . RebisddN itk & Qdwar eadidi Peker Sdblular
pins 132." +to as a second actuating' mandrel 150, which is 35 groove 206 @i\&per1aIng Mgl 19608 SowdOénd
and 198. At sty disosdd i thel haking 620ahd isCopedadtindr el 2GS of actuating arm- Té¥eisupEdMed within an
beari ng r.i ngpsdcBfedaisihities iaali vavket00 @oithaCafiet thelr | cal upnet eadiafiy) pdtercapndizt Gordolae 2ED D lower
sI i dably 306all velive- 1@ hwa beenroeved tegtssaipsed posi- 70, abekrihadnga®8.0-ri ng recei ved -

in a cylidnrircloging mensicah 186 ibcancbeTapgensl by 200 andinaackgtingelrg 1214 @ierds radistiy inwerd
| n an upper mgmﬂ;\g they afgesuie wWipin the tubing bore of 40  from actuating arm 194 and eagppes 4nyeccentnc
i nner gr oovwbifg slriap P4 above afty ;:%"er@a*}'i‘g witie £ ur t H@"Pa"f‘%?,qf%%i'éé’f 28 velysel90-
upper end 2BHURBPr %?BP'EIA?% 9f gousie %936 pove they mandr el There J3 Aot ﬁﬁ“\ﬂm ket a‘B‘@’

referred  Pallpale]® d W|th|n | over rad| ally ap 198 whie 'ea'" ';gs
actuating nEnco Pthe N 'ﬂ . ;’e ﬁ Bove 26 m’c,@j FC"H' "
A | ower end l 5 dlﬁeren a acros“ithe nn SI naﬁ 6% r%

act uati ng aErm 15l§ 4. Irﬁan l‘japfb o@q assoc '\nﬁl ed\e a

100 so that ](%’ i\ er anrﬁ 4hd Mt 106" th Qusfﬁ its initial
bal | val ve Tl s:%%m@ etbQII it gen e SO il i R
by cl osing HS bsitib? e that sHo@hin 5. peOPENEd BY  will bdPotasd WAk i ditided bé&]w:?l‘%smg the
extends radi althy obshig! Hankifer § AREIRSs Tah Gipplr €S SUT Goinh bore delsimiiaig)] inghe DA @uvET100 is
40 from achpedig MhndbiMetfA B20o@IRIBER BN ©CCEMohi movéd! Bick Glowiwald igngBdbiralnoreRtive
saf ety val veawe0108nd Wclubdsha iowért opahihgighaiidie 214 tofhe Inésing 62 kovies pbEiflon shiswn ini BigeeC,
porti-on 152ssfioniBe ®iang) lanwdab@vabone t he . Thevilebs stamddkbiet ita.open gpositng liker Wt
| i ke the act uah-upparl deatvimlidee 1980 threadedly con- 55 shown in FIG.2C. . ing arm
194 whi ch i gectedttowpgsr brpeniignméndel dection Higsat\Wien t heTheudyien graping srangred spajion 156 has a
i ncreased aMepaded connestieh "&fhwithha iseal dieing und-er ent icalinpical entestsudack r2dGrrclosply dnd slidably
cl osed bal | viged thasebed@en byP-8na/ji6| create a down-receies W'M%&PW?T@”&P%@%’%”‘"
engages a second eccentric ward pressure differential across the opening
man- g . bore' such as 214 of the ball valvesl00, so that drel 150 in a
man Wf urther described below, to when the ball valve 100 is noved
O pal |y move t he opem ng mandrel 150 and the ball valve upwar d

af eccentnc
(g i , so that
al ov\é@ ltudlnally

ball val ve back to open‘p05|t|onﬁs“omn "

) N ~ N P~ — I T 1 ' Y o I Y 1




9 EP 0 190 864 Bl c 10 | ower adapter 74
with a sliding seal bejing pro- Fﬁ“@t' ng arns such as 194 which are
| ongi t udi - ided therebetween by OF / 10 nal 'y fixed
relative to, housing .62 causes the baII When the ball valve 100 |s in a

cl os ed\ pQéWeP adipter 7¥ @rltlyﬁ sildfy dod I'Bﬁ ot at ed BP cﬁlaﬁrlg suQIQ ¥d4(3v'h ich are Mon |tu jm
Subsequm&ithe%éﬁ%&ylmrerVZQ@SUf €. appl ied tog ll Rixed rela { d

surfaces MBén 1é biILARS 100U InCIdIEd FosiBdn, T ubl NQaal 10b Rbe3ta ﬁ i
226 of anplsubsbqubntigeass in prbssurcdplied td wper ed tr aMi“ehttHeCHﬁtePf&Béréd) E ggqof fﬂ@é&@' ng
bor e 9@ukitgoke bhebiog atiagl 34 and W héeapper 405 0f 22604t RABERNEN %wﬂa&.%ée% éRsitioh Ne
bat | v erottien 16%) ofnhdubing: bareit9@ abovelavnoi@sdl| y ackirlagh 240 o RRESe Rating!TsBetib 26.£fe
radi al 15al oalve\et0@l Vil ctente *alidbevaetyt baihg pr eSS thafis 826 Ofics blabil BRI Butlad |byVaRg Ve
spring gntial prespuge ecros2Othe iclosed el valmee 1 eas e 8pring) talketitgerd @04 18 thn lidtRasa aférieg
mandr el 109 50d thy ppening anaggirbL 150, withdthardift er bordiemeer ioreoportdd 2406t réledse aARInG QLS | ng
sec- f e‘?’é’ﬁ'?'i po{?ssﬁ!fFé@éﬂ?'Bg the é'&"beﬂ?ﬁgwlthhe wi r tianl- 70 thws éallowing khe ridge 232 iabrtiosing

t hus H’Q'et Hé ars.de'g@d Py sheptlidipg eeel ng | nmensieh 106 lbmoee RAYr upyvagicfaptrieciniey

t he sI se I drel - 106 to nove furt lieared pyrages 28fheftheads 226, (s irolgting .:
soen ' as'ﬁ'P?sa Rl conpeting ¢ heat!rs closipg mangreb 106ciom-thq eRgnipgimensesh i n

FI G 2 (:eans 222

openi ngy, oy ’e?ssoc 89 W"‘H‘? FiGr 20 ?E%qa le '°°!E'5Q)

th H‘gcm"g the cf ?:‘Efle mandrel 106 from. t he -
i

mandf eI rrl b% nnectl @4 of o 3 erem ?ﬂ'{i‘
FIG 2l @auwa:b@ e%ﬁ"oﬁ% 3R8150 A dre. %%%"S? B ?ﬁ*%.# ‘“ﬁ“f"ﬂ'@g

cl 0si NGeenRRRS2E44 s L er | easg posh . "esp "ct' he
oReni Ng nedisdsddle co?aﬁé}tur\m%ans 222 u#&lﬁé’d%sa 244 't‘ﬁ Qﬁb%éd"‘ L hiof i Qhd BHIE Gailb 1

openi N@ivkdg. ob apwardhPdxieRdiAg Shrihd cdiiét findess | NT L1, Ea&&@ﬁo&ﬂ&'rﬁéaﬂé‘ 288 win"8B5, ntI;LSO
for releawnitt yreliMeytdig GormEBELoPME Npsdd ofEEN | Nrolabde the’Spening mandrel 150 and the operably
mandr elof upper dpeningop@iRDSktiqRas4.t i on corres po&géc%dt 1 &y %@Q@a B! flow HINEH \)aIOQ
nmeans 222Edchot theleslletfingerd @24 hddea inh@ 20 POSi 10005 baf rebgdRedOdich 2/ @dwh@ard Hrddsure N

pl ur al idefined thereom Eachddf yhechebdarads fughes pais N (ps C Odiiffeddntidl |abX@g fabrossl thd B6sed BhiPvalve Qbid ng
means 2dfiheditiefeos aiorer wrsiiatly innét Adperattiach ar e anattegop@hihy mbakelBsh REChbHE prepIeH ‘

end r"e'Pre%lg@etZH%ar‘dpmenngteelapelé‘so and mined leweasctivingr dabcrib@pmiowopeni ng
mandr el2"WiEE surigee 2884 - associ at ed Theeleasabib ieckidd) Gresns 244 lirolntdshe
bal | va| Ve'e@sable eonnecing eans &2 fiytherens 224 dadially contrectable 306 set(ioupc4Bean in-
reopené desi Frdialiyd eiwals PeTsing anmap Tigeet | fad wandly @een arPuleh giogvet 248 defimedsin 206
furthef a@"ed ?‘53 ";i‘YP‘f Rogtiop 9t plogingpandraly  acr Jusing @2 adoxs mdially uiwargly| apen 2gElar
def i ned r s 89\/%’: '?;15'? &‘PH" ta?ei'ﬁﬁ’er t apREpPere] 22 flefined injoppming regveriel 198 nandr el
150 r eg‘% mngr:‘g dsu ‘?228 e 228 an!ﬂ' FéG IZBV\E? fefeaﬂp'arqclyngdmae? 244 is
t apere jL "F?F'“%“ go the

The rehsﬁoe a0 af ' gg:agd?e' ] %‘ per;?f cf% 22%28? é’gﬂ A e éﬂ‘?’ 222

furth eEethé? as showrl i ; Clgrpj' ang%he o%rdl dwj‘

r adi al bpenfy nviaéE 6B aﬂgrp@é?@ g ah-! dge 25 s

248 defumtummicd SB0! dher Sohrn b ba del oer ot '.rma ops ot

housi NgonGib4 andlis deltt piak rdfati0d bR Ay 1O PER AN éi‘ow Ehea g&:ﬁ LY ﬁtgrfrdegeéj

t her eomearact Ui atie HiRPEI22Gs tradpbd BMGw- 20 def i gpshy & £9§£Hen9c 5§ se ch as

annul aheagisi2d6as eolidtFihgeraiept ed f or -engagenends2\dnlyldne of which B sbdnG FIG

r el easablTe diase itiertiail naleNt002dsdpriviousifi@e-i NNer  t apiesae sot 262 ‘inaﬁdbs?aZﬁduﬁlfy M%e pia&aads

226.  scribbth\oressure istigcramedt inathe walisinbiian COT rass podalirdaRlit eutdr pRc/¥BBoikdacodtnes i Ng

mandr eH0 Yieh isragpliet ¢hraugle ppwry port 3B toithei t i«al  LyEeplurgitysof isheanpinsf suétha 2581 The stk e

100. Tiowen gidkei16rahaewsr pissD H08e When ttheal | y rpiriscR98 s xeceiver rvtbit aiignbd radiak bares

set gr gﬁg’dzfﬁﬁe Peplied o ibeselesing mapdrel 108iigar dl y dispededr thepughs fthewredialy Fn@. aRICouter

| owner ik fhe phear pins d3p-of $hpap §9iI30 a8, and Aiases Bdoks8 y open groove openi ng

mandr eF"ei'G% B&tes°'°éﬁ9 Pl O fep mgvesn- & @psjlignt mrﬁw bend|289 is\ieqeived withioe r

shear & "’E P'B t‘?‘ﬁ%h‘ﬁ‘ﬁ ?2 sur f a,ce 238 &t gﬁﬁ‘)‘ QIPE IHRVP REIARIF 162 cf dbe outer gng
';I 4 an igces A J he fPSE?"éEQ‘dr@Pa{P%%” be

ﬁ/e

Uﬁﬂ

00 eans26P gparabivhat

the i n%[ r :"?
t her et ‘?ﬁ lﬁ%
P n th sl
se t . L_ ’%%‘@‘él‘é fy 8 I ixg Zlﬁ IOI ur o asfmg plur O:thceﬁ?ﬁtsé“%%ey
one of guhy oghal's seen : n Y@\g 1 ose y mllgbagwErd toward Io man%rbl seéj‘SI y

penl
i
I R draa%ﬁs?' tﬁ&r@of Shrehg Ut%g OE

I ncr eag@do tHeMolidiiy 686dnk réldtivd! toltfe lugh2and Bécddb Bhoildiffif a Wit e d
t oget her 40 which is applied thr%ﬁﬂh povver port 11 c8 to ?1 ' ?a R

plurality of shear pins such as 258. The shear |ower side 116 of power
piston 108. Wen the : pi ns 258 ar@ received within al i gned radi al
eres upward force applied to the cI05|ng nandrel 106 S dlsposed t hroug

130 are pieces 254 and 256 sheared and the cIosrng nandrel 106 t hen

N Y. Y. Y



EP 0 190 864 Bl ; 12 wardly open groove

1

24F. 11 Thegp o:mu:mtmr cri ngs are hgld toget her by
th _ﬁ FIG 3 illustrates the position of the rel easable shear pins 258, and
then are cut along radial |ines l'ocking means - 244 after the closing

mehdr 6] Yerely opengrgoMe #4& he ar cuate .shear setTegphgncentiagingsere cheldhtegetipe by g
1dr eN—15tR- 3nilisstrales e pesition of the releasablg par t | sheas iRvRASE. Andthe@Sre Abalo® wadial lides | s
al velog'tng ’ﬂ rzﬂl4 1""3?’ r“l?t %\?segtm?édra'ar% vaI v 0 oy the grepgta;shearssets 252 ceder val ve

gs‘serrb ﬂ‘g §°a?f§’ th 'Pa('Jsed posr Alpeypartty showh insFIBS 3D: BeAd 4¢ s
out war df3y® ‘p }gr ‘B °dP° Iodier : der :?'zre P?iP'“ P E"FR"F@(‘” raror?tahr;ar
250 | S i?v%'g r‘qong mgl‘ a gle% IES' m Tjeﬁgvlen- 15?3 gorg!_?gﬁo Qg

housrng '
reli eveiﬁgj!x‘,ef ?rgén Ha ‘gg ra&g,p gondr t| ;ﬁ;’ﬁ F:é ?5 lst're'um '@5& e'I‘?ﬁved
r d' al l éésilié?l‘l.’\@:—fnq the radla | ne . ? gsul rett R 18 P
: kT egich 2854 Mf gr@ e&?re % ad' al l y Jl'Hgngé;‘etyP'vﬁ\%e 0 m Obe aéngrtatlyp Be-10-
S Ch aSwaalf opHEGIENE 2%&6@9%&6%@ rﬁ%ér in theedh-as including | (h8 |f 60
y be griidr | 3hdkd- thavaketiadial RRRr BBV E 25QGhedded QYMEF on8 198 BipEd m
ri bedsugh as I’ESG Uisrddf) alehatin heuaRbd GitiP thBavi Ng 1 SMGihdeP 3 the Wbing FinG 84 ta‘ﬂ@-tha\;uﬁe
1di al | sdislytigvarddi ®eegroovelzagaded upper end b RASRY. B b@ada&e@fbm%%&\ﬁ\dméaﬁbd
ich as 236is rdiesablyf locks ehepérling manael 466d Wi t Wiith thising tobre of 1BsabiRgI&Aingh. t he
ubi ng ipt its gpeBrigst Pusition asdrmagpondirdi Bl thy | Nwar dl Theogmeratiy elermiént 24 Ball valve - 100 is
t hecldsed siositionofr ‘ballOGivadtiot &b -bpening € onNMuispesad aithinlthe Bousing 62asabl y. | ocks
the opemingg! fefhendddall Y8G 100wyilt lameitién thigbi ng bor Eheoketiating Melsisntp4sisr gangralBd de-i n
' up peasiiensentibafficientfowyrardsisise isixertydt 0 2a hecribed as beingTperablp @ssatiutedy wit Beremt
I bal | URP8|openingomandeel 350 andqacss ithej sheerof - baleratingelp@ent 0100 forhindusipe s firgt closing
| s pos e%l"%b'@r?r ﬂ'effrﬁét HONPs34A dp Woar theesfienre|  158CHAIA FRVIMepief ke agRting glemenb R n
ifn t hi sPins 2 ﬁmﬂf‘fh P%@arr%amifaw Ps genda g fsbops Fesiianca oporeiing efpment

it e a' 89% 20 100 p9oB dr 1% Od%rlﬁ%f %féqsaﬁp ition of
ssoci alPgﬁrhs dovfn &% or eOD ro}r? - lrrg?@ﬂ Hégg “8% a;:g:
rat [ ng rst cl éﬁe

oup 2% "@a%f. % “?ﬁ%i‘i@ d?a‘ﬁ ang mo% igi; é “éig 3?.',?,@" %E%ﬁ%ﬁt
0 p' ntﬁle Hrﬁctlhﬁ r&gsu h rglllarl is fll' n |s
0si ti ogygof oper at ng enent an O\Nlad’lg cb,;,p,{s,%drrp}@gp ,essu,e_
ownvar d Fig. 4104eR8hd Andr Ip&rtro%ceftlﬁ\rv@ secong hrﬁ k@Sl attdied kd \Qfﬁchcb{cJe ﬁ?ég to
OUSi NGogRring Mardd? BEdhiort B deabédpondiihl & thd 00. &;:fﬁb@ WARR s&diddNSly SresiRNonel 143 1 N
rnes ponS@oﬁeﬁe@poﬁlh@ﬂQ ¢he bail vavdaggawar d force aShua tiRdad QpwalP H’ess@@e@ﬁerentrél on
pressure itns gssh iaf FIGT henatvilel shad s uBB 40 Outpeiél@istongograndr el section 154
Wi || cause stdamdheml$1a2®6 radidilji énnwOpisdes gy 62 andacidatingt’ mhunagsd)@rrae aBb HeUdehétaly
string 25% of chéatseth i2A2) eanmin2@appécOwithin hammed rdestribdd] as 4 mess dor iddlciag a_ second re-
conmmruni rediglydoutvardiy tdpen lpogws 1260 od end®®6. due opbeningestuating evoranenof tinf ofeapy elat
sur f ac edewpB@d #ithithe Ppgning anandrel 150, whil the f i r st meot 1R frery ityoolased: meconds pesifion 21 @,
39~ confdipllytputer pipcos @86 efrpbear sefs 452 femain ease  irepppnee dijd pesition Beredf relitive bt theghouss
t he fi nEPPYLYithin B radially jowardly opgnt gipqyet heo wdngl 62in mespense ipce qhiapgeHn eseessEsgMithinh e
pres- o?g@ % 'eﬁ'HWEFr @Tseg edighygpward @Eﬂ'r es por‘ﬂ?i oteer 19 si“hé"b'"g beigrof tyhingyying 34
Wit hin ‘28 ‘P pg g‘?.’lr QQQ?ng'el" Iy eopendfd 53 el gulps 4 prasige-the housing g2.
100,  Outercy '"d"‘%ﬁﬂ R esa‘f PG PERRAF o pr e§ §ﬁ' "Hr‘? ‘@Ht’?“&?’“ °T”E‘"“P§“°§%en

FI G drﬂ sf‘ﬁlg? h dngrea
ot g A B T ;;rg"rrﬁrf 4 5%'"
gener al &, 208 255 Helows of AR N tr%epa

in eﬁ:’e
d Mmeansyutde biekdd®es biHed sé:t@ﬁé% ih& pothﬁ’:g' al y c%%wﬁ nyrafa Qf"e@suw ﬁg
MDVE o abut theQApBsHslils DERLH AitalCinddPNiEEEE Nt OF obdiglinG Rekvidht! 189 Al qﬁe wnw drw
tihe opessang the B oBéningaRbndiéhé prBvehl& from BNt 188)Qnd p&HBulaiySackds® 86 Gir&RF Biftélential
POSi t i Oflovirg KACK aiiart boYa st suph @C gt iRrS6 Of afell Efblined Oliifhin 204 $20/"Bidto 6 MRMsred
tthi rd prg 3 camesgolidigen finer aily losatEpokifiontdle  OUpreséuke el tbing Mok b @bdva cipalatinig
i 'nwar dl yall @glen10g) tasvtBe balld@ive 100gs praventad I €S PORBMeilt0100 a6 ltampHted © thy BreSsufeCwithin
wi t hi n ®fBevandodngdatiu b ihdy clbsed pestlion.adi al | y tibingdoe 96 peltvesretating didmenotober  of
slai'd t ubi e bweesadfgrdup (249 gnds parficalgry3the | epst  banit c@6GGenemllyt beasaid thetyatdeaytigee bthe
riadi al | 3cuate sheg(rrgtssHR crranednbtrugied ostwd 0 out dtieske fitsh @ndh Gasonth geBdting gepvernents is
cly| i ndr¢opegntrig anfiulas gings] ghiglf ullireal@ly besgmpi ng nénguced Pig resipensp & yrelativp) gresausey e
re openr thg raghally; é[‘["?"n‘ij‘d rRYPE PieeRs 354 aad 2P% N 1 56 than that existing between the well annulus 40 and
rgnt is induced in response to an increase in It is noted that due to this
& ther radially 45 pressure within tkhe tubing bore of tubing string 34
vard novenent of the radially outer pieces 256 and within the upper
V,on 152 of housrng bore of shear sets 252, the Iomer srdes 266_0{,4,_”

CulaO Q. QO

—~+ N =0

of shear sets 252 are |n a posrtron creat e's adownvvard pressure

o o SN Y -



13~ EP 0 190 864 Bl |, 14 e tubing bore. That‘
I's, the act uati ng nd®enents 2C, EBD 1906&64tﬂ1e openi ng mand4 el 150 and the
ball mot both-'induced in response to differential valve 100 are al so

noved-, Io |tud| I ] upvvard ressur es between the tubi ng bore and the well
) 1 thaks th gandrel 150 and the ball
rel afi \7 d Isd rmv@ 1 |

cl 03| et%e n ep %? ° ' e part iJI 3'8 {Iﬁb"tﬂ“‘df"ﬁg up ":

t he b AV e ‘IVI YRAERPVPRen P.

®i tUb"I?o 0Ay 2 ha Yldi nal I Iv?l\?erfgfﬁ'%

S| .
present I@IuaI .&aﬁa hi ulgptemmmww pel gt i Ve LDy a5 1%3 4 bcleh b, L© @
act Uag s bty f e e s@ﬁﬁ%@;ﬁfzpc’“?ﬁgﬁdﬁéﬁ %@% L Bl WP,
f n ‘respons clo idn' by )
When Feﬂﬁvehﬁ&grﬁe aﬁﬁ'eﬁlfal Skt thht eQi ? n%ll o6 @co“‘&?igeﬁ@#‘ln% 40
and t batwde Herwi BuRs 40 AHAWRY tGbidgasdle. T he an '%H\Iva"I& phsR B! Rklid ipBrod trhrddfior slith@ce | N
the di-sel 96 exbciessartibb@Rbt, thd) Grst dldsﬁ\b ChSi2@of relddde holbiRy Sktidn@b ARSI ARdsNT
sect i ashuailty, miveen s inticed ingpbize aC theat | NQ 20D Y@IAE RddiallySoutwkel BECallbving 86 egese t Q
the 2Rdvespedstry difstbintal lbytweunt e wvell &us al [28avongosing Enantireig 6 1te Imdle Vvafdl @SS Ur € |
di f f enust40zahd bhetsestehion pessuml Joneate2. In232 ofthecheads 22§ tianelsaeing £0S6ng Mariirey €06
upwar the pmsind nrabpesing Giciatihg t heveserl thd | ow [ro@IsLopenigoNE@d®l®0. 1N the heads
226 t imovemens| iedsiucry ic|respbnsg torthadeletive 106 t he Atdtissaina trap ehemiye apeningtriandye!
NV enerptsuret gillerential withim rifver iubing ey 19§ mmandr169 isIBeyed ppweechtora pasiiori eptrgsnontingi n
respo e is s re
#bows ang belpw thespal £20 15 At thi danthet ¢logad pogition of the kel cvalve 400rdhedr e
pr essur &njinftiplcanen psition f hRitAl rake. 100bi ng 19ECKesORF0 and53e8| of thy pesand Rlasealer o a
pOSi t fSo5peR d f@pgﬁap {'}%d%\?léara”ﬂ Fial ow t frekiag Meansogf4 are longitudinally aligned as
t\TI:)e c %é’?@ﬂ;???ﬁ"%{;%ﬂ of t’}éﬂt P°SII'&’I ve20 0GhoWhia FI(Fre /i i gt dbe ‘?"oi?zt Plon of
e Do T "ba;?ﬁw i epiconi g 248 OF° %ée'eéa?&n'acwwgg g oeseden in
FIGs. 0! |t|on [én a%? Ive Ov;ﬁo réﬁ eIe }Z G | éhu r?? afly tlaglsipemn Pa{g ;f nal | yz
are | ase@g"4 1 I G 3

alig scrlbe
R E= T E e s i i
5 RS oc
may gsaaﬁai.@ S¥neRE108 Geidtived % sthg 63 second ra den&l@%ﬁtdns'ﬁL.Bd%Qa&@mt k

A A e e i v S

Q(')O

own

100 cqunb&i IeFIQd tosé %
Wi th the ighaey haP ®sithdt Pbsifdh of B RRLI val \éﬂ‘eﬁIQ’leé)Eo QRS caH bd GccbhigRAtby ig-o0
thus {08l RREpbidhgl 18 HGI2AlDEadPRS Y BN icRlasidg) the bstlirs Withih Ond Riing Qers BIY 62. |
.The r g ¢@repOcdmrespoddity tolFIGE § akePPEr MRSt wWhing! string 34 ARd T Wihirl the lopger pdtidnl ON |
of basdmewith vegjartiQ6 the @&l espaodliThay ist e F1 G 45218fhousing Dore®B lab&s [fHauibisétball aiieh e ;
cl osebhlisependd pogdeh i botbfits tfise age@aal | y heo theé eratiegl atdowaardaprésaire diffotiall i on |
of theositibgl | val ve 100. operating el ementactbfQpanahecdréardthin@edh@20si ng 62. ’
Subsequotel sppclfidallyt thejogerglion iof @ty \@ive eopen t hhant thiss deeireaid t pressure h differpntisk
_posi t§naspiliwal | ‘val ve saf ety val ve' 260 feathtsa lewhsufficientde camptiodiaaas 28§ off n-
100. cor kss;s alyg 60 &5 Igoesg into placenithin gnd t lsellet firigersl 224 inward anetotshrar fhe giss gfée
WI t h| "he t"ﬁ'b Q’%lBI* ﬁ@ab’é’ﬁ &f t9p tastngi Wing 34t her o6t the ShePCeBARA; theoepegingpandrel B0l t he
'@ﬁd'é m-thus within theb@ %"Ise‘bmlsﬂ?ﬁ"%ﬁfethwsfw P'@%ﬁﬁad to

) th b%lag:‘?/é f@‘é t"'"?"g °'PFI§" 2452 408 i ey ?ﬁltg’ ’q 2 Bsed

~ bal | i n*ho q ’

- l tl he b II

- zLS?II‘IIJ 3 dgﬁﬂﬁ é TRl &ﬁg Fear, fg? iy
saf Et 1 Eﬂo e d ° pr essu b . LIy I aghin t% dufd LPWS

rea Eﬁ tﬁe I(r?g pr%bIBrIa' Qlc,%%le&&’ d?am«at ‘?ac eﬁa%f r% en emfrﬁ of é/ct-%a
'S | O CBndiibhn BcRirf &3t WaiteD it desiteBlo! t61 T 1 NGRE Sprevirifhg | tRNRphirdNRarddRl S1BE afomt he
Pi NS 4&3 thdWord\&!the WeNItEst StingAS4 @ pRAbt Of tl?f%vnh Séck Uﬂﬂa‘&i folaltdsitfich codspdndig fohear
set's @R frolniRwiAG Gdiethebul M pRdssukdMithal | | as sig RRsgItpbsidnloythe baluake edoed 1n FI. G
1. in well annulub @0 fsahcpsaseito Wpesdstemadi ng of the shear pins 258 The safety
val v ele@ détamingd by @el nymberj etaad makrial asd t he openi ng mandrel 150 then noves
down- oftheosteari pinsFI3&Sand D-RDiffréntial eive bai | | valve 100 in its 40 ward to the!
posi teropewshgiston 148, F Lply4an upeard ésgeandi ng Gems position, "and with the ball
val vepaw@Qpisted 1@ andotozrlasieg opedield0BdAsi ti on of the- bal | val ve 100. rel easabl y
| ocKeterphy -shear hp sheap eins (189 andovshie upper 1- | A Praseurg cspensivn dpwhole welhseletyi n -~
FI G QIOSI'EI'?@"I"QJdPﬁPIP"éF’%'H'é‘&P toshopsingRF:.  TPRe shed@vesteq! whith pampyees: 3 hopsing (62)
“outer piTBeesingspangrel 0B and the.gnerisg Malins 244 a'I‘aé""Qrﬁ'E ypRer @, ) apipd forke 4987 |
val vedrgiot§0 are initially releasablysonnected fogethena 1 5 af9elpdfARWNPIAD SiENg: FnSihaingh hoy “?9r
sur- CHER PRRsARIR SPMARG s I ' onpl et ed®d (96)4%"3"‘?%1 %@"Hf"cﬁt‘?ﬁwé’
openi ng mandrel section 156 sone condition occurs that nakes it desirable g
to thus preventing the opening nandreél 150 fromclose the bore of the well
test. string 34 to prevent noving back upward to a position corresponding. 4
to.fluids fromflow ng therethrough the pressure with- a fully closed
_\.p03|t|on of .t he.bal | . val ve. L S iR o

si ze and materi al t he

I e A NS N 1 1" £ £ 4o . - o e A NS



13 EP 0 190 864 Bl 14 e tubing bore. That} ’
I's, the actuating novenents 2C, so .that ,the opening nmandrel 150 and the 1
ball not both indue®d in responge ateodedBIrential valvesl00 are al so

noved | ongitudinally upward pressures between the tubing bore and the well
relative to housing 62 by the upward novenent of annul us. )

cl osi iy ‘“H‘ﬁ?\ﬂ?’él '"TDE? thP ﬁ‘"‘f‘%feq m°Yei‘T‘°t“ﬁe par £Cce Hpt BmPREATERRAR{159 qed the ball  Ag

t he "bal |"°‘v TRSURA| g 8l i nal |v "‘1 AR AP 830 Mpyedsipnaitudinglly wpwars

pr esé’nefss‘ﬁ?)s ‘l’tﬁ%ﬁ" ﬁtiﬂ’gtl??'e d"*el at i v %Wtﬁf‘ 95%’2“‘? powaed ’F“B’F‘&?’E(ﬂfto a

of the glg;,e &ﬁﬁ bf” resgons 05 05|t|o;{cp

|c dimerit bal val 1 ed, ipngitu ty

act uam mg .u e éﬁ 55k e di f&ggrsm e ‘ﬁ, E Tal et itted ‘St' ng
rﬁs% E és Hsg' S 224 %m %2&“ U| US 40
and trglﬂwa B 'sé?nﬁb r&mal othéPi&H tﬂﬂﬁfn he ann n tﬁ 6 of @it i rgie%ﬁ owfleace

I Nt hgwdbhé ASIPSnREDR N B tubin BSre! first cuasaralgas:t&%n@ﬁ@apeed& si ng-
sect i onp kb a.&&rd%e@ @anai.mént WRERrSt RfBingat kN J 2BPHSBS hduSing SHEEREAD, thécdiBSiRGRSE. t O
the actdaihg Sokéright fsafdudéd i redpbrsElicing hus  alzbovdring rdalamy 6dtvﬁiﬂﬁthﬁ£$lla&|hy&e Ragssur e
di f f esiave ipadssupe tiverential betwase | the @&l an- 232 0R23Z bioQdsing nianarer 116 t3 Gfdvé OpwaRl Bast :

ﬁ%

upwamdiupas bndnttid sealedGovaprdssie eomer2Rad | ow [Hecisady 226 203aeldadidg chsing inbrirdn @08l S
226 ttieusecosd eecpemigy @btoming) gnavermneht,ethe 106 t fremstecpardng eapprenisog act uat i ng

nov ermenement fireinduced in faspoense frethepelativeg reandr oAt tid Gamentive iwbert the opénirguroandrel n

r esp@resturg (lifterpotial ewithin the tubing bogt 96 hi s sdbistmnaeved upweechtot sheositipre paregpondingdr el
pr es $heve 2g1 beiey R seahP20wi t hi n t he tubi ng Ko dBed positoy of dhenballeiveJOtr to a
posi t i ofedial @B‘ﬂb?ﬂﬂ“ﬁ’g obihe el valya 1881 ow t I9E0RS 350 08nd 248 of the second releasable ¢ g
the @Fégﬂh'“ [J8P+ $%P Hﬁ@c‘{%'b’l'“ Fﬁ ve 106?°k'{‘91€‘°ﬂfe2‘?4n7’? jlengitydinally g@%ﬁdt #n of -

t“ﬁe T"a‘(/ ;9%% g;sl F‘&% s?‘ﬁ' °‘”t"h’8 Fé% 'F%tl tB%@ 44 - a%s eéd‘en in
[=f GS N { Py !
oo ,,no:gg v;,m%ﬁmz b aﬁﬁmeger o5 76‘ ﬂ%:‘g;’“ S,
; t t in a s
pos' tt.bpgf’at i %ov 27 tocpﬁ"b?d@ﬁapndﬁsngco &919 h%u&gof
! S s s Bk eBene! | 5 DEafeRE e as ol ok Ty

' nV\ﬁro rbtm gleﬁlgﬂqg@%me th'ns ing B£ groove posi étb%ué?nily N iDadekired ath ViBophR GneP ! i
oper at i g hsaMMa the ARDpéshies of BliaaRED! Y | ek, Vad bE P s B8 aiBmsliskla tyOR- :
- 1 el atioy eorteBpdnbiflg 10 BESN @A-GB.. andhiRe thR@PENE cR@sidg the 1fbksird withiH tHid bingDBore of

POSi tpbsition ABerédl GofiesptndingGo FIG.t4 @R Bé bal | bl \seind B9 abd i€ {BaNMb RPpdr @odidbdlc. 4
may sar@dwittCegare aphe dalingive 000t Met 3| heed seadel hpasigtbonres above e dpeekraliviiye be

r ef ebaile daite010sis aopehinr botip dis ifitst et tirdt he  beod thus/ erbatieg 2 @Ownwapicsresisira gliffeleatiab Nt
100 meditens.ve t o housi ng 62. ' Subseqinenpdnyne dréa withinisgal d&%si red to

r eopen Mdére spacifically ntbe eppratibmef selety veive st ‘posi tWeem difis bdpwhwardy| pressurga fdiifergntiah| ve
60, Bhisesédpwhe acconplished by in- 180 csgehespentisufigiontdo Farsine eaasF3p ohnd

t he t hithe safety ¥pleh&Q i dpweted inty Rlace within \j t hi Rollehfingers BRhigwase ped tafshesh e oing 358

t her &8f vl fopee e P °ft‘B° PF‘G.Q SH"‘%% t he Of t¢)shearseis g2 dhe 9pg "QB’H”!QF?&‘?OHU%

V&i’t hla?ls ﬂ'@a‘iﬁ é'P‘s 1‘ h rega r ge ’ﬂe ProuReq ‘*\/‘ “‘i
° g%‘ cl 8% ® pring, QF gé\
vajve n | War rre on m
gpfep ; .‘1 o g R T e O
' ?f l&? ﬂ |t|o the upper In the, position illus rated in F]lG 4, % Upon
Bk Pepogiion p raéﬁﬁe@'f'ca' i oblTS 8B B BB mod AR
<§o .% warb Wan@%@ure ferenti %as urther aaau waf\Syainst the outer sur-
pr&gthch 116 1c8Mbletb® oF Mt N @ach 838 i Iwer QpentidEmarafef ls¥ctimhse 60

35 re Sihe i
i's | QYRE @6hdltiBA ecdfsama be8itMesifaBle | 181 T i NERYE Spreddting NG loBertgd mbrurdt NBSAr fromh €

Pi NS cid8Binb bEreViE ke Mt difingds t pRast Of  t Rfdvih@Bdck DEvadd folat@sifich coddspbriamg shear
set s fidibLtrorh RGviPBErENGug thd prissuldbwithni | | aa faIg B saatpbSRnloy the bainaks agoed I n FI G
1. in well annulus 40cis ireteesesiadi a preosersinedr i Ng of the shear pins 258 The safety
val vdev8lQietegmingdi by b Inymimer.i szataadimaterial  sind t he openi ng nmandrel 150 then noves
down-of thiacheer ipins FBG3nd RAtRDifiefential dee bal | valve 100 in its 40 ward to the
posi top @awerivistan 108. ©]apply 40 upward tesgedadi ng &IMs position, and with the ball
val veor@(idasi 1§ anddo glopieg mprdtdOHd8i ti on of the ball val ve 100. rel easably
| ockdheraby sheas thg, shpal pigs (18 Andofposhiee upper 1= A prasige ;RIBINSIVG FOWhpla wefl SA18W- i n
FI G clesing mandye) Salrwrdgﬂéa? t%@vs'@as@ Te shew@ivesiedl whigh epmppizast 8 Lﬁ?P‘é"Q (62)

out er T'@Ga@g'"%%;qgﬂa'fﬁgg’it o ’Hﬁ{‘?ns 244 a%;%'{‘gntéq? %f&'g’ éggg?d)r %2%‘??%%%%‘59{?&
| re Nt r S h d i Vi
o S e 5"["[‘??@"%?’8@53% e R g bl a1

openi ng mandrel section 156 sone condition occurs that nmakes it desirable

to thus preventing the opening nandrél 150 fromclose the- borﬁlm m |I|I|”II|
test string 34 to prevent noving back upward to a position co y‘m nﬁ

to fluids fromflow ng therethrough the pressure with- a fuIIy i oged" °
position of the ball valiueedOQeedidd ' puga)

e ) . o Y



. EP 0 190 864 Bl | 16 tubi ng bore of

_ d tubing string; atl val ve 9§r8§£] aI across sai g second
agtuating nandrel (106% di sposed i n sal ousing; a first actuating to
ve sai d second actuating nmandrel and nandrel (106), operably associ ated
wift h sai d tuping bore Siodald tisthg st¥rd! ¥ Ball @RI t udi nal feéntiaebcadss ¥@d bedomipdctliatng|mandrel
vdl ve,\to (100Y Qispfosédiin Bad houbi); ¥ Grsf dcRBANG.N to méveUssidNgcond peetuating Shdnirenand

t her eof t anandel OBEM ofekebiyt dssddiated with tshier eof el sdd vall vatye Serigudimallys ielativei 1o said
reésponse tuall vhive, Ao tridé said hall dalvegfréno acl ai m 4, hagsiodier conprising a pressure
dii ff er ent iopbn @obkitan thaof tohatclessd posiiog 5 . rel easabl e | ocki ng neans (244),
operably assef rditivaveeaidovsehlin wepenses and $ai 4 tooligsicerdingtgrataim 4, further coppasgd
with sai d spessne diftsrental pthey thamtbatekistingor and afeleasahl '°F’F'E9rﬁ‘%?"% (R4t pperahly asse-
pressure ibetwoen @ well annulus cihe a3 Bbipg bereki ng sai eiateh Vi spidh speond actugting guandspla fpr| |
nul us ouandjatting feam o changesin REPSSUEiA Saidsec- G'eaﬁ?P%é?:Fﬂ'"?)ég'f’tqa%Ha"’ ofidfts said

a

a¢t uat i ng welreanulfs qyiside said é°'{s'6913ﬁ'éiﬂéé° a é‘bcond"%&’f’mﬁg m)verrent of said

bl | val veond agtuating mandrel geerabieqie 4 %d gn NS |g:|a|;ne g ai,g gpen

ppsition *F@Féﬁ?’ati“él"&t’?"\‘)a@t f(?a' 2 'bl"a": Ieasabr CL§‘E]‘K ﬂ ;2‘ oS 1o

a ranged ttB stSLfEPr %D l; nt ag éve%:g S% Change ! rél I valve from itd &g Seebnd

sphi d ball P wi thin t lerehtaed

i b that th i Ve e b i A *J&ﬁ e s
ndr el 'S 0:99%9 Qvet Qn@‘ﬂ\ f dre| is & BBredd¥immad kvel. S€CONd -

actuating re, nn%édlp}s ym,gge and the first mandrel is

rpaches a a%ie ﬁe%(r@rﬂé’a 283 Ghich fdRa@B§aD! Y CONRASH atoldph RECIGRENR G, yerairesarns -

| £ conneghhdddsdid #SiSant 2éebhd el med- eas@bl y releasable Iécking GearCiocudes: regpldrality
ai m 5 orgkfs whbredaRi ban saeds RRaRGcits saii d f i r st onsdars e (RS2 disposdd ingamamular

r el egperlgbdiioh Ofl irsigassrea Sirsi attktinges: a pl groalel (248) chf edaldl holaging, saghd ofyseid
al ve is imirdetlibin daid setend wdiualing efandrblear set s sedb 33ts didiyding eal radialha inngin vigbar
en posi t ashsaid fiesd dctistihgemareireb mb\ds Baid Bl act uat i K2§4) and a gy euter pipgy (356) iviaedy
usi ng, eavh fofm Babal nEandiositionf oot Vi d 25 ec ontbgetbar It shey PifeAeANe (258); a radially
ear set scibsad |posliiong wherekdsaigl first actuating pi ece asuterapngulpr graqve {290 dispesed ifa il el
ves sai dmigaltel can move gaikbapl vaiyechnee aniyeli al |y out &9cops gt '&92‘36'}“’ '0‘1" 07 |a§)gq
omits said open position to its said 25 "‘ef‘ XM
58); & rAdohpqogrding i efimploeerein said U(Her eby sa|p ’al’ "T '"g 2 pur:md
ter annufsietingr parde! (E@b dipre gasal n s’%u P‘P ¢ m lts '"wa' ddpo ?sa‘d
lve onceh%‘FH‘ and has o E GS (910 f'ﬁatl ng mai ol sots

r B lly- ‘ou a
ans (260 °se‘b é'te‘éfb §' "b said 2. cs(% pagg yt 3 ET%,{E 1
erein: gniulu se ) shear S%Foﬁve fOSrald Eonki r&gtua%% thandrel and
pl ur al'i ty sa| ower i o ')E@'r m fated wﬁathd' gposed shid ra'ﬁ%ll\fjouter ch of eabfl ofSsaig Rhear
sets radi aZI Y&fe zo Lf ?Qalosﬁrjsld housi NQets AYEcNBS indsaldQARUlar BioSlett said
(108) dis uatmg mand s s\énﬁ b4F vdive hobh 1 1S sai Gogemgond pOS' tion, said posed
thereon, aud Lffbpen! g;t, kd @4 sBd ciSRb Gogrover radially inner piece of each

ofk_sai d Shgalin $&bsns® tesiPcrbs Rlpréda@pired to be comunicated with S
received i gidadiGnfd@d al |y outer annul ar #ai Bevanditatmensiul us (40) and a second

side (120) -~ groove of said second actuating mandrel- and of said power
pi St on ki AGodt @BavtHigaaicialth 2 diract@Bed by sai d1.r Lilebé § velva ¢ sésyrigde fopd @%IEWS of
sai d shear fusthdr Osomprisrs lockingz means ((1302)op- SO t hat comimandSe gt la pression, gy compeend
récei ved i aralsipissociateriivitarsaid fisbactuating mani d act uatund gnveipRer €2) ceapertan ‘H‘P "'Eié&l

|ayin

val ve fr omndrel for releasahiy Upskingysaid ball valvgiiglitbpefi posiSUPHAU"? 4]) tqgl Iagpn Qn

tilon in reijeirepen pesition untih ereasutecn iseid wplbssur e i rfr8 APl ° g tubage e:“:
40  Reven@iuaieragpds Bpresgure b paih ¥ B9 ng t o cI sﬁ‘\“ §'§§“§&2“gm
1. th i | | agee 2ng &Y ¢ redEemied et de f ond de WL Wupapo a
| gcki ng nea p

erlabl y S 66?%.?&? cufgtt?] clé glj a sg reI% 8?1% at} so antu a?eupgp‘aérﬁqlug Y'IOO)I épogéarmﬁse&

45 Sup6r! ongi dl a fagon anehé"htl‘oﬂthra@@(eébh&ﬁﬁé Hé Q) sddpipe
pressure | tg actuat n&l% 'sg%a%I une col &ksdneddpldn@E derhierddtiine PoSHitnUS
eX. ceeds a Wh ﬁ'all vglvesé' tsl é?ayecpﬁéﬁmn a 55 Peueserd &dﬁb@m&nl.lfé’inﬁé @le celui-ci par
"Envel oppgy, p?él@mﬂe witill QidZ6UTHR 1t aAd Pr edet er@pgdrch BeeElupbe sous Veffet d'une diffé-

> de faggp, o.%Bﬁ 8 SAcdSKouSIRY BAETEbLIE Gad i ON avV e Crehtaade| prussitdr qui gl avtielnme eelle @xie
sojipape a 4y faneORbatddCE RhghuMigh bRssuleaditn 2 or 3, tanttestrel'anniaire du puiB(et la lumigre du
ob'ur ateur sphdrique (100), disposee dans cet- second actuatT ug ranerel

enve ne-
canport ant STFH mg 31 a" X ve bgl asabl y I,Q&,E R,E, gggog Jooﬁéaak,&efohd‘ﬁo,ﬁ-t S

BD) is slidably dis- - to envel oppeg un prem er fourrea
Bd in said housing, said ball valve being . ment (1 F{Eﬂwmﬁﬂm
ot

"‘r ation fonction- |ongi tud| nal |y m)vabl e reI at ive to sal

, ' ] de facon a deplacer ce dernler d une p05|t|on

o I T I R - - o ) [r— oy s



17 EP O 190 864B1 . 18 tubage et . qui ;
provient d' une variatzon de |a EP oglstmda Bal ement par rapport a cette '
envel oppe pression régnant dans |'annulaire de puits A en nene _
tenps que | e second fourreau d' ac- .1'exterieur .de |'envel oppe, et un second
four-y  ubgeofin@fRvientydungoyariatiop e, Ié‘l or sque Qltudsrmemeatmrapp@aa cette enveloppe

d' act Nﬂﬁ[@ﬁi&?ﬁ‘t régaant, dae 'annylalR, deypuits 3 en minecienpR queds Secdagfouresay d'ac-
posi ti on P& e 'l?ﬁ@bg% " d%8 FdatE’E'mant d' acliopsmaedngn sorta ue. lespaue L'obturgeur
vari at i oﬁeaa rq?ﬁ%i' uefg{ Yhs | a | uriPReriaye, pst dans s ppsition derpnée. | yge
soupape a '°""° “ibade et Ygdaten ?ﬁﬂé ?'?“i '59'13 qa%F 'Pd‘l'ﬁ'eore

eu spheéri so © yel jtio ra de tubag ér
ouverte &ee" . o é’a%po,éiﬂﬁenﬁ.o B envel B e .
au- dessug, t tmn fgsgl ef f et h f 4 ?/ 1 ss’on _
spheri qug ﬁz;n?ﬂang'?é:"lu ‘ée d?.urtﬁ‘lﬂ , C fé(;?ss' on re :ntg tla%l Ion ] qal eé
t ubage, Gﬁ’-'&@-ﬁ&@l‘%'sﬁ@ond fourrSau SE Lol g Ul pant le?t gﬁg Sﬂ t en
ce quo | RoraR&slR Sphétdld 88Ya %Sﬁpgf@ ol 43l re-de g Iyt?%r %8 sgéong
second f @eidcEabbcCboRici el oPBY 4lUedd Bldhier PhET | quqo aj @ac%&H ?e@ obtafateur sphéri-

LI ONNeERurnéta obtagmiirda/Rpdnd ethe MEnisiECONd deRiua6E stlpaite Suhiia Giloctith IGRGGE AU
| e preni edparable, 2 Ifaitlddb ddyend 0@ SdiBAHEATENT * Ot  |naRRhrthspb Y Fervblblpb! - T OUrT €au
est sol i eéparable (/2225 @uioBAtetl sonGirsg@iues € 15  que de soupape suivant |a

di rect i omahiragiéparatile. & @pamienbdtde secohd ai de 6o OubAG Suickht KOkVeraiEAi6rR Y] mpro-

nal e par foumgapo dtactiondementy iptsoyEp tabtugiqpar abl e ( 23d)en Guire desMatyais ®Okirclalagecds-

d' une sehéninyn idp e soypgpa resttihitialeniest ganemi-er et vemouiliatiesn (244) assériés dbUtdopdratige

sui vant BaPasition puypaeaet quinséparens gimseaond f our r ealencibneallp iawmarkeseeond fbureagdiation- :
I\_obt ur afowigau d'actiomgment de) PrRmier clokftesu nodpens dement et patétiaetgle veuillrpdieeimpe de |
| a soupaPéd'@@PmP’ﬂl lorsayee f@ nderigndéplace . yer 1 ouFere dypreoyiligoted Aobtusateun snhérigue de
cooper at | Gffrataar sparifyeofle G JuPIRe 8 Sfui s eparseywePe RS eaRopition fermée.

fonct i onﬂ??f“?’ém% éf%"‘?@&'b'ﬁﬂ‘ 0??r§°6°du d' action- fourreau d' actionnenent |le
preni er el inallivas) ras kg dﬁf@??ﬁ?qm met B-arfiut ﬁ'éYaP'olﬁl "P‘feé‘i"cat'?!' rf@"?ﬁf

d act i onF’ne g% o fele %ﬁtgur Sehegatefed? s°('J‘epla§c que' °s moygn YGI"@% e,

' obt ur aP ar speherl que de |' obturateur spherl,ob lﬁés‘;t :3%’19 éagaa 3 ’°f
Soupapg e RS SRR T B L 01 AR ence BT
sorte qu&eﬂ; RERDR Bl pur ﬁg%m j onnenentg nq ?lssan Vers o b% é vant
a1 evengh eRbdse Rard reHaBH e?comus p' acer 'rea%

SOU-  25mé Qiali, drSisistdlI6Edmmidide (I8} EBM age ™ES féwrk a- pape qu une seu e
fois. une premidre face (116) est agencée de fadbS (244) sont agences de fagon a |ibér er
| ' obt ur a4 @bhmerijuer dvad Canf@ai®USHARLEONE SA SR~ Gltilla§d buivahtdd Rvéndicitdm b oli 8, dans
revendi cahdiDguelia setdms thad-(120) de cE€MSIL POSi t i Oddudi Wsswenswa&emuflligemm@um&e ;.
pres- qued cdnengntie nonatiunfonel aveaue dor@Ct | cdaneme es CdM@dnnent plusiSird Grod@k 96 aidil- ver s

| e bas sfaiblel messiex (122), flosorte qustle premipose dans ldheat(25d) disgpaésatan< @B POGS ennulkior -

30 reaufodreantd'astionoereent déplecei Yobtutatesr val eur de(238)nde- I'enwioppe; chagin deutesgrait On

de comesriériald 08 youdapatde sa posmon pvertee | ' avancees dn eisgilement spreprerantcung piE6) raest
agencee #heposiigbierebecsovnipfiptrluse asaman- | ' annul afalementdntiriaire $251@ yne pidcy radiale-

Quti | | agBicnga,/ ararespign réguhdinedervitirs o 6, densextdtiaep §25QMGU¢'%§ enre gliRseraf ace

(120) ded"b‘é‘“ﬁl ston I equel I es m)yens dﬁ%ﬂfg‘lﬁ%ﬂel @"@Yéﬂ/@?aﬂ d{'}P oprge  de
C??Jagge %tiﬁiqe 8 w ngl'éf ‘f tl%'n eegﬁ?cgﬁlse( 122) dé’e ? on e‘?nﬁeﬁ eurs
? P t com ren en u g esh ns | s rﬂ?y ?ﬂn?noﬂ rfFGO)
derTFn ( € sgc % #’ge ?rrgnu a' lgs en coo a ion tenctonn P\
epl ace on Gt e o] LD 8 1 erfgey G0 o | agy e &ﬂ%ﬁe& g
~ spheri quﬂe SrrovflerPPcHe mhania- OUV ousser, él
conpr enapt déb@ﬁmﬂl 5, Erobfiratear spiidrdde’ & f §rQL|' Sdial vers I ltén r,\4d

di al emengoyupdpb ClahS 5 Foshion Guveld intiBE jul bce rad'l@iqﬁe réirdQn sﬂﬁndu@ er Lkt 5
regnant gedge queddprbdsdh F@nan{lgans MRRGIaiEX BT | €UTdgns(sd 360ondeSeSitichS1a @Rtd g‘i’girjn&? par
de pui t Sre de puits excéde, d'une valeur déterminée 2 intérieure de AAScuf BEY hrodpBS dé6l Gisaille- - :
ci sai | | eraarice,( @r®8 pressithe régodng Rlafs Miditedli 1 € 1 adin@hedEIogée 2iised §RHY Bnjaid dialelENA-
- 3. CQutil konge fahie presston| a revendi cati on 2, cammot eddrie@e duGem@nd fdiBeduad' s&tshond
fourreau d' actionnenent, en ce qu'il conprememenh eb lat pide datialameytcsxtrielee de

et ded nOytilage sdigant &l revepdicatiori dpu 8ldast | cpae ( 268acury dasrgpavped deguisailldn3d) soitdméei es |
en coopeleausl lorsecond Burreau giactiontemontd b0k ooper at 980 1§ gaiast anpuiaire [db dengalopperLi| - i

..

f onct i onesbHisResé coufissantidens I'eryelPpReaiiPb: act i onne- tiples groupes de

ci sai | | eféieHt spbdriagepereaupapatstagbmeRipionet perrmettant de verrouiller, d' une

mani e- repousser el astiquenent ces derniers dans le re

| " obt ur at eur sph6rique de sens radi al vers |’ |nter|e on teIIe

que, soupape dans sa position ouverte initiale jus- E!j mu“ul
| obturat eur sphéri que de soupape est ~qu'a ce_guo | a pressmn

; : Bt _dE oui t's
excbde d une vaI eur determ nee a |nter| eure de chacun des groupes de

o o T oy .




19} EP 0 190 864 Bl 20 Anspr Uche
chdn of fenen Stellung f&sthalten bi EP@c808B4BL | m Bohr| ochr#hgr aum ei nen
Dryck in der Nie-. 1. .Auf Druck ansprechendes Si cherheltsventll |n

dendrtck ei nen vorgegebenen Betrag ei nem B e
Ge du,se %.%g@cum Ubersteigt. mt einem ober%';:nB f&eri@é igtg mc m %:&f
S dund t Agi BRE a J(i Laegr@chsahag:gmqnt et ist, ném L
ldéﬁ‘ é i

2 oder 3, dRgH Eohr nifaiten® b €de ebohr ungy,

gekennze| chnegmemd@‘;gr &¥ndé ), (d8s getvg;dngungs- Ver bin ung m t e| ner -

Rohr bohr ungurige it RsMir Rohrstrang eingérdftBt! isf 150) @] ewbRBUSE Bhch CAhspritn L BaeS3N QRS
stranges ey @iiti éek EehdussbiohrGig) (96)) ddesir Geh~USe gekennzeRRGHR 0dal H3E zWHREl Bé@fgungs-
Kugel vent i Memsintungenit 8inei Rohdoigerar dedlonrs Kugel vestdsel (160) OiditbewdbiRRin @6r Lidse 10
teh Bet at i gwangesséitgBadhteg ésgemGh @em di@naveehau-  denanifaogipbii@s idhd Kugbliestit MISIERI zwed
zugeor dnet engeordnetes Kigeivéntingel)ceimsyl arstén, | Sto, SO telaBstitigurdestsfel\gugéntiber dem Gehsu-
Bef ~t i gunggen 8Be¢ive(ill 0GkungeméBigezugéoginbtamg des  se lingsiSwediichuisy sdeidB in der zweiten
Kupel vent i Bstatigungsstfpal (keghder Vergtelkiogalevent i | s  gieflengClissrKugeiventilGsifen Disekdadesing

i nj der RohKuasivetiiteg gegarillen depm Gehdugeeiaus der des serven Fplwbebyunstust | i eipein nTel edene
gepchl ossefessen offeneciigliingdn sairaapschiserhal b des Geliusplobiyng pberhelp desKugplvantilg oi-

i nf ol ge e| ﬁ@f’““@r'ﬂfﬁ‘% pingrelrugidifferezedigypn 155 g Biffeeegdegly rldegerighfyng Uber dem

Lahgsrich ﬂE'PChEW’%’Eh‘é‘H 9em Bohr | G¥RfeD F&QHWW&"' @&pugt zur Langs-
zwei ten Be f’ ‘f ‘ﬁ onz §?™- LAngs- REKEHERr 853 ? PrATaungsstosels
Dr uckdi f f e “"" "°" °'"°’ “[‘% des zWBF 8% K'E?é'["%t‘ Mﬁ%‘g’?{ G [Gohdu-

fen

e jendber Qg'QFI Dl aUBeEhEW &5 nsZa RS ekennzeichnet - -
g vor ger ubRaRt T maév&h S R petat Qzﬁw ?Sf" ';Zté e
gsm

h h .
1 eden |§ c r"?faum auEer pal Zwe W@e t| ng, |m e und des Kugelventils

zviei t en Bebgliing Yagshuber em W§dhk Zs@qgolﬁkag% AnSpr uqll]n re Rastmittel
ver st el | Ungerdfscidideihy RRbalbSael Rotisohs fene (a4q) zu ws Pd%auéwﬁb Riyelven-
Beft at i gungsaktdbalistwi r- -Stel  ung gegen e!s demt@&rl"?érh%ﬁzw St&iBnge! -
kungsnmaBi gdade@e @ekbneenre) 3lPder ~Waie tedist t el ner Druckf nderung innerhal b der
r bohr unggungsstssel iR ddn) KageReht SodirBn Fest hal twestiad@sndé QRdpMRn 5, M@ Hekbrx
und mit diesem beweglich ist und 2y erste ti | S izBicl@t, d&R did VsbdrenrRaSinitlel 24y so
urch geRetitgragsstiset it ddal Beitberducimiiist e Bet a- angegrangissitdobiaf sietiids Kigaventil aus
el vent i barg ¥erbindinigsmittel (222) I5stivrbandgn nawh Anspinerciwelign Slaliog réigeherk ovenn eineid
di esenist, welgkerdig erbten wid 2weitén Bethitigungst e auzdencwpiten BetitidRngbistéfdl Gach antem
tmttel stpelsbas yerBingden: ennrrgs KugeBedtil i t  dem sinwiskends Drigirciflerenssine vorgegebene
angeor dnet a¥3nglich i #gnasj ofeppnStellupgeislyérd | | aus BEheenighbi ndungsnittel (222)
| 6sbar ver BRIRISEN Bet%'@”"%%‘?“ﬁ'é@" E%F“[’%‘PP St eI lung, frei geben vvenn ei ne ist,
wel che die g?tg.l st qlgl 5 oder 6, dadurch

Belt at 8 ‘t?l“ ss‘ Bﬂ?efe"l b b 98 |
o Pands %ﬂa%ﬁfﬁs o phﬁm g“% e
f
aelve{ml

Stellung i g Verse ee:it 0 ut'vergt oden er stegdeﬁ E meres -?}Isqﬁlo
Wi t en Be &&Hg 'I Fen d de {
Angpruch -5 oder 6, dadurch Bet atlgungsstol [ eI oa 58)a,l,{§e,,§ﬁdep%,.

gekennzei cmﬁ&eugda& MsBrubP$ RRBGE GRedhm ttel Of&:ﬁ‘d%ﬁ@nné; w% iv)&te%%i% un
gepchl ossepgenmbt€lans der ersteeéétbﬁuﬁ@&oneﬁl ne Vi elgsbl aH&BrdM%&ﬁt & &@Bre(

l'ufg ver st abé)lin c¥/ ERhEEE EngRbraike? ulLdaMut JUNGSST Q250); und NWRkuAGSARY rbgmvtelzérz
de$ Gehauseis, Artrebskolbdde [108)adhgdon@el KeRbr | BUr  eigthsEbitzahl 20ge6rahe® Vapspannmittel (260)
j efler Schetewine éiste Seitél(1a6) mindedr Béhridadi |  ( 254) 2uMr 1adig) . einwértigen Vorspannen der Viel-
40 uriehraaimn (40jadkirEndbaruiBeuneiseinbeiveitd 256) entaalslvon Scheesitien, ch das in der zweiten
Sclrer sti ft Beitet(620) (MR SBPr Wedeedruchavde (1220 - 2. \\érStellengores Kogelvantisptas cHialinnere Teil
dadur ch geNerhindung steht, so daBphderderste sBatili: ei ne | riedde Schovseizescin dBeradialidgkerayRing-
zeijchnet , dumBsstibelr des sKugelmmtii t"I'fgjﬂmgP;Wt 6f®el  nut des zweipri Bptatigungsetigiseund des
radi al auBBf“ékZRi'al"i@htﬂ‘ Rohdeshrinaraud cayf GBihause anq&ﬁ' chyéare (JAY jeday Seffersatzes in der

(230) ; und"ey Pie §§?ﬁwgnosewe\n°éqh@a§?r'e von ein vtidap SRh51e5E Auigeneramen sind.
angeor dnet 1"'@;‘{"9 "?f 45 Schersat zen zugeordnet e Vorspannmittel (260) dem
eine ers ewS }J f zum radi al einwartigen -
Vor spann R ‘g rﬂnk bl bi ¥dbar ist und eine zweite
mx el etafi-
| von S 915@8 s'%(yvelten Seite (120) mt einer
erdruc m | bar des Kugel ventils das radial "innere
Ver bin d'al§ er e te Betati- j edes Schersat zes
inger radi aI aU| er en RI ng gungsst 6oel das Kugel ventil .i nf elge—eiher
Ldes zweiten Betatigungsst6Bel s und dds Druckzunahnme i m Bo
isei - radi al AuBere Teil jedes Schersatzes in der

Ri ngnut des Gehauses a

ng in seine geschl ossene

durch Rastmttel (130), die demersten Betiti- gungsstoBeI WI rkungsrrAI |'g

o YV M1 T ~ 1 - e Y A A A A



