1 EP 0 314268 Bl 2 Description

the casing . s under .tension. According to anot her aspect of the present .
‘When a casing-within a well boreg 331 %gd1ost i nvention there is provided
an apparatus suitable or cut |oose for any reason, a connection to the. for
'making a casing patch within a well bore to a upper end of the casing is

‘at thepéseflptionhi s type of 5 casi ng fi shhe dasisgie aiiddetenstonvi t h the first
aspect, the connection is also used in the Aoeeding tihendiesiaspechab theappsentit us
‘CONpri SWhegn & tasing within ackellibdre hdschenrelpgti cal  [boysition dhereofs frdvisied @p apbaratyscsuitahe -

‘annul er cutribodgetor bew teagnaa conmmbatiomd theon- ¢ dwi making Sursking: paehewithingh welkboreefoed 1 ed

10 heuppbmendsf the cesingrie dtempisdsBis wpesdtng spatcesing fish in accorfiante witkthe firghaspeqhche

casi nepnpestiantis alsqusath in theogventdhecgasinpphashe anreaPaAtusEEMPSiNgi nto be made to a -
hangestuasrto afiustthe wariicalnitionea thfe the 10 | nt& annuiar mepBerehaving Ansintemalutil ng

r el at taghgfugh eanedtien ireerreddaferBiB 28 dppor t &Y PIFh a wel I head ho
casi nepsing epich. g Pqu?&’ﬁdtt'}?eth8§§§‘ 48 hel d i n™P Pg‘?"w‘ﬁ rf?gi
for i mﬁ%ﬂo a Pr uﬁ% ??u ent 70  into a well bore into surrounding relationship 1O
f or IB ‘Faﬁ °tsH‘%P° ‘gdrgf Bd:ﬂ‘t 9 nt o ,&aﬂ y@r!y advantageous manner
of prify 3? R e s e, CaS'n.gafgétrquérﬁgtn Righ 89 Ao G d
foorgi B 1%"“ a%o% QJus%hﬁé?totﬁgv@a' d f qp@ichdhgldgp! to forge tool which is
posi @gﬁf Wit bt

membeg into -
the
‘nmeans.

t @ cas h@&slf&t&m&rnb&au n&g.a@dmﬁeabrb@g

|ch {long@WItmg i nginBF&h@g and seakishg ihtd lgRpring" and SBaling \shgaderhdhe
[ nt er % or Halh PR GRSDing HAE 38aliMY intdidh ORI 0 an-with QY inRARI EonPRE! rete@UNRInt Sari- ahaSI ng
near {olySpddRbrRE ardibd Me EHRME Pbar BNPpand.  USulr w8AEbELAAd di scl oses a col d
f or gi s 0Biaee2140 disdliRass coie kgl migh-and 1 et r meatis deasihgaridoetdeving tedabing foekr r ]
app‘q/aa Whpardid an@ @ol théremieiioch ashibe sedan 2be Us eldracte@Bd i thalr the Bpnaratis dncludes dat
t he “Apprakat ussingpeichides a to make a casi ngsppatwhich can be lowered in the casing by said
spear WEPSAR0218049 Wesctitmammeathoi 1of miking@asi ng |W"BQAM”EP"¢J@2’F8U4§’“&@§E‘P |sB‘%?s a
met hodasinh patekinnghich an anhulaarembey ispesirs and Witbitre upeer Peion of cg%tngtﬁss :
casi ntionedarobnd the whriet endzgh therpasinga @ fofgrber | ensfiploree °“\M‘et ?ﬂs'ﬁg ﬂ\e ﬁf}é ffé'r“?l on :
of t hingdeskis inyeredl infp theyurpRicand obthe £asisgd  4F oufl 'Stlﬁée' aS|
f or g- and BpsGepiag fsopaice f‘l‘ﬁ?“t'ﬂé WRRINGEMY | sh so t"l*Pa‘t'etF tié cesswe f°'¥gp

en

it ISO( %qtllst g;old forg ?/ﬁ'grroun ng| ee

| ower é?f"'?grﬂ"éaqeﬁ‘é"tdg 'HP'“P?fe asi ng,tlJls caging,

i ©
prefe P%{Hf £ qﬁyé’ a ewce ommonl g}é'_p arg S ds!! fié Jldés Bbﬁ‘ethod
annul % and Rtt e hihd | 4 P4 as.sa‘r F&Q&tﬁd‘&@éﬁb\bﬁmﬁ AWRRN
forgin entgn &‘daéqeﬂ %g(g? Fnet ri ev@gd.unit is tendidnd bPYa Spdhr ﬂtﬁhdér@%ebt S
ext er i#b éa to SREEE tohdst &0 Wi CllthinS thb NupBerVil of NAS Rasity sb thet $B"
can %%Gﬁ‘d’”ﬁﬂ& didhdvBnideWnith B84 bédR eRO! | ar . cddiRg BBRIKK ispéaR engdgbivierdVis andedVi ce
COMDdbhtetdd with 818 use of EPaES to thridRn PasMGRNt % nVﬁﬁ@dnCHS i0is @uId degedainta i @elpdirgraned t o
as a wReadnsiddsbieVAGA 1bdamg 9129 D6 nbB&kssary asudling [epgegerhens withir ardnhmtmengerasur-
casi ngn fdtcading dhdwh pelenesligpineel the spa&] on Ccamnuiiingshessatiagd on the string in the
unit i@ épearsiipnes Wyhhaloseanisaithebnengages ihe ibentidnewils be desciibod opw byywey efo
exeRy_senite 0@ Dsv iocreasaiititehipavingvé thepslies  end efampln@ntyauthrfgms'dart rigtenqente theyac-
casi n@gairgh thediteript \of tieagpeingvifucth high slitheefd  eppmPpanying gleg ue%wauu% spear
engagdesding hiss caypeficpxcessive defpration; ¢fHhe he use Ushisad |‘6?Y’ r|"s

r ﬁl pé ihg\ rn ?;“a;

35 tepsagdmthagastt is cold forged into tlghtSh ‘t"t' ﬂﬁg

fadi al | As8eIFiRg tyery %@%@d@%%’&?@t iN&951 i ng erfﬁtz e ? 8 o
nenber*‘%tﬁ‘?’e '%?f°‘t“f?€ adaalfiof gt aﬂﬂ‘% ?%vent sl A v o or'\" s a""ua £3e ann gi-ng
the Cé’g‘ic clu i [ bR ar tgehI y l oa e bei ere ‘well borBj ur-

| nvent | of \’q"ﬂg“:l?e %é’?“"l?g Bt |n e,gtg, ﬁjﬁ,othé P,;eeq,ﬁ@ o 16

| oadi é?'UnM oM t h pargaglg pl reference ac-
agai ngj, °" nt e W e L@QSI ng. Such hi &rgbl.soa VbR sinfiBNB FReNDbut illus-

dr aw r‘gscaol rHQhéj&@Mb S griphiA efgnd"é}alh aSgeC AUSEibsANECEBAON R wikith GferBAhul metbeit he
Fi gur Qnglenbﬁe kit tnb amRfal meABYr , ¥idew of a weik kudported f6 IGsB@entdpérBtdnPast .
showi ng Rlcashy @ retRedinCinb AKGIHg AN frdn®N t her eBgurd\GCioratbing didilad viewashpeiod tef

t he prvidianthe icAIY) characteiBsli By Bl af NMENber coll folying tenl @bdethb ispear efter [ty hiveon
t:her e gr&idingradspestemhich isTivired intf theappeng a casbesy loversdpiord eldsalmemms'ml dthm
annul asnhd wEtr easingnsbiting et spéer i) indd gripping) t $5e St hpcasing fish.

gui de ebagement ofih the wesingahel pasition shoveatheul ar mefisurp dsist angherngimiten V&Wnﬂpﬂ'ﬂg ferber.
ar oundorgig techeand lifingdhe Breanty tonsiasr el wi t hi nsettive ofubp [sPaghvihin e yerer pad of thser

end Ofmlpmsq;tag;,tlppgcold forging is carried out whilst casing fighy; ndi ng relationship to the
upper end of the lowering a forging tool into the upper end of casi ng
fish. the casing, 2 Figure 2 is a
viewsimlar to Figure 1 but illus- cold forging the casing into gripping
and seal - 50 trates the position at which the annul ar nmenber ing

engagerrent W|th the annul ar rrenber and |s supported for subsequent -

o R o, o o . M s = .



3' EP 0 314 268 Bl 4 Figure 5 is another sinmlar

vi ew show ng 't he the distance the spear’ mandrel 44 is estimated to
t ensi oni ng of the cashng fish by I 3?9295 ?] travel to4properly and
conpletely set slips string supportl ng ? e spear and forging tool.

FIGURE, 4 illustrates the relative position of the Figure 6 is another

si mi | &t Figerd/ § sl apthbakimilg JidWe showingahe aNd Oihb RistadSeSBE Bbdak Marthdl @4 isl AEmARERI
mandr el easighingOsfOthé) Gasingniisa Cliyi itingDeti the) NMa.d e trivel PR Perly afd compibtalyasst sipe4p. NnoVed
upwar dl y smag dupportil itesspde agbfoiging tdoe  casi ng f i SIGUREM ills@atesOné mibkiveQpdsitidheof the

i Nt eri or Figlre 6i in@nsthar simild2viévo illbsvating\tkeal out Winnat and budertassphmblieg raftey tierspedr ivandrel
annul ar npeldriferging connection being made between 5. 44 basgmeremevetl upwardly withirhslipsifexs-end
of casi nipefcasiny fish andhie)cantoui7on the intedariobr si nring akps ¥R dvbegimyed eudvardhieto tightigrippingul d
be not edthelganular enbd6 has been noved rel eas'mamenmth@dlqjlpperg%ﬂ picpasiegiishfid.om

t he intefigye 7 &Emﬂm Fimiiar ¢ Vigvh shewing | the  menblirshaull e, poter] Hhetige! o'?asd‘PG'I peved
casing f relggse of t e cold forging too! from the mterionlo t hgpvgg@)t \fnﬁ el meppber Jf ce of
mandr eI g_ ﬁ n‘E‘ her™ JsétF"W‘é’W?’lt PLEpey “\"ﬂ' 4t togl

is still an@ %65’3‘?’ st "'tﬁ" bur ed Pk e mg;:::
18: The rnglevg) t|| ar 34 1 n l 4 cauges casﬁmz e forc: d

sim | ar S‘{Yre o Ba Wil 55 @t Of ¢ or og ﬁs.% %e% coﬁa‘Pa
forced ph&ggShe ‘iﬂgﬁf Qf’ 91) .f r&é ed W' iaPz ntl so that
engagenegl C%tf o it ﬁ‘g Q@%sﬂ&s to tr}?
pressure ALgdown ir Fi aro&é} éa§in§%fué c. ent fpan'f amae&tamrwe

col d f Qb&fFed Qithﬂ\ta h&t NIRE Bncl ik Ea¥ihg fish UFIEGS mEBtrattanhBlpeéinoﬂé oﬁtﬂ@b&ﬂ 14
[ eSPONIMVE positichEtE witin SikeMBasing 10 hidlar 1, OUpéHentS afidr 3Peal B4 his been set g4 iiiffai BYY
f or qes m¥mbepBATavingtar iRteMblRdMAIr@Tkecd3® 38 t | DN e drilMligeld2no sffedithd désisdeantint of isiin
casi Ng hbs glide sldeveR0Riacived tlits bivercen@ as blhe PO intdashisfisbfi4.tThis heocauseli4asing fish 14 to
posi ti omesdls 22.tThe foweritierior obgiidacsled®. 20Annul ar elongeteread timerdssambhs fpckzer raBed srathat
been sdapewddo thafit witl ciuse therdpper e ofiianer ng antopn 8 isn pdsitiowedt ay Lthee desired dayel WiBIn
20  dr icesingpiishel43®@ rnaye dité dhet intetins ofl gdifle ed anenmuler vémber 6. Ip thishpositien the dorgingeefy e
20 secuwioay 20 Rretactipygellar @hds fesitigped pm c2asi MRFingifish 144s ogtiard iMe dntesedl, sendoured
casi ng Ypyagly facing sheuidep 3¢ en e “pFF'ﬂ'ee"P(S’f/ver i nfaspssdp obannyler ’ERS“bgT 1&%\7@!3 Sorgingestep
el ongataén%ﬂ‘e‘i"ﬁﬁép a%&‘ﬁ'@f?ﬁ\‘ 'af EP"[‘%’W d sk "t' t° Q ?‘é‘ﬂs 0 PPauch forgipg fs

e fhe; 8%‘? ahfiyid.under
cause %};&? By » '

"”Phe |nt f Je h’:g( 5

in n gui g)ee de (1 ard
16. In 719 : s I sgve
posi ti & 2€ éaga Wﬁi ggeggﬁ] vap, ”‘” o H&&lﬂ&}a‘éﬁ i ?32?;"53 |

ﬁ§h

upwar le IPGIG% éﬁpp r e rnal

TErber o G R S fuhulf@@n&%ae&t or
28 i S t kﬂeﬂ&&e{r%&@f kthng—8d-bRn :éh thWb%f%r SU&% E&Eﬁieﬂgabb@ ‘el Erbsshﬁs vilhinegeiesh gnt o
the UPRBSerBYidesdibdd iDlowaBd. CONPIl et ed I eSPORKEVEE atcDitsrBdhioRtGatiing rlexes back b it
under nul with nfTB&er d8emblY tPasifidned @ppRF end Adrmbingdsition immediftbl SertbuAditg’ BeNbEIYd
38 tahr/ Guiibed t above) Gthe!l Gnrie taSseinbiy| isCwérad T i Shoflbovsd IThis pgsiiiciials Shamavie FRABYRE)@I de
sl eayg throR stBig 3000 [eit ppbies2riegiokilicnnd pack Follgwing teoweease @ LibaN@S.dspRer 34 is re-
annul arspese fwithinl e appdr endof easing fish 1d@hd ar 4024 leaseld dy doweging bfairijh oipe 38 o cHusecsmamg
14 whi @hailavelcf whicfoensing Bsh i pusigunged by t he up 46 fimopfe duhirrsn undasspagy sfipsst?

out war dPratestien qofigy2¢, farging rquﬁsaﬁwt% ¢38ipg ng slig$142 tg withdraw ¥rm enga E*r
hal f of"s'pH)P%‘é"t $ReRy J4And &t legsh partiafly pejow nt er n%ﬂlth E"l‘?h‘t? Jar'adhis pesitien, shown imf

28, as! ""r" °r5F d2°°°?%1 Sradn 'VC'B ?d ffP"Qé”“ ity “te'
for gi n |s nll J owered

descr 1 e g by :53. gj ooy dst,é%,@ y:aﬁ g oo

osition ck
to it WE%‘"’ 05 °'° vl Z%’%’éf"yb of!" el 07 raéswﬁﬁi ir.ng s0 nﬁa@i ' éféﬂabo:%

| mredi g4 yedﬁn‘t’ﬁl‘ﬁ Q Y sciatis Pegh alﬁ'B \ifpper lohk Qr”fgb}lo wep pack-
| ower echyaitable spdaf whi®! ncl@&s oml' §I|pQQ§'ahél on is; hééwnsz' Q §AiREcating t1hra@‘d%smon
5tring aA0nddR nfbhdrbil 440Wién Advds QxS bit h@ned  phigw |t|%\/\bd?ﬂ>ntéi%a§|ﬁij Qﬂ%ncﬁ’ fhaé @Gdn
36, spasdips Bol ied§e thei RRBVard3ifto Wripdiighent Ne  UD RRJedatsl oRfagéint Weh Edniolired 4ecaiths

40 | eagginday witlo \B@r infolorOdf 166 iubper BnPedt 32 t O witiii SthuRD MaMba 116aTd Geeihe balig)biC h
casi ng dasisgh fidh 14. SAss mentionsadabdvd) tool 18818l ebs 4 4het dorgaay @odwitioh,r @ressurclas  Ggliaed
slips 4Rsined below dim desirbd ositd with pesgechg t ooRhr@Gh ideil siringhdhandamit i) censxal cbpening
causi ngo soritqus regosst1§ byjat distanpawhichoineledes) agene At Sircs hiinti4a 5§ is\wesyadde @ dovwenendat

| east b antieipatad dicapdign okihe eesibalshrlg aad. | n ehitngé%iany dess of [paspure motick GURR
the | ower |evel of contoured recess 18 as shown in 8, inner assenbly is
recovered fromw thin outer FIGURE 3. Pgnp and instrunent pod 38 is posi-
45 casing 10 and pressure testing tool 46 is |lowered tioned above spear 34
on drill pipe 32. Tubing 40 on drill string 48 into the interior of

annul ar. rrenber connecLs from pod 38 through spear 34 | nt 0 tool 36 16 and

Y



5 EP0314268B1 , 6 surface in string 48

after it has: beenfuIFy pressur- into' said-casing fish, ized will
indi cated a | eakage dn the forge(kpc&ma Bi ~ eans for actuating said
forglngtoo1 (36) tion. to

forge the casing into gripping and sealing It should be noted that the use
of t Mretiriaéetih 8Fing 48 afN @RGLHRA tulipteBsut-N€ | Nt er i) saiRBdiyHsKd recess tion collar
W t h zbewis pRIRbted @ Iqakagb @Cthe tdidathes?g from Smealtd toh dusbing ShicRfdRYiHgabol IEBTDET |
and exaressi ve deformati on responsi ve to thetshigeithgcasing into grippifigadnd -sealing
r el easi rigsheuid be sbted thal the utehef theoprgtestyg t he s pedgageamett withdhd istleal@ontbuwatrietegs
whi ¢ htitnmolias aittethe spear togadtgct thh easingifppi NG | oadwitgn sid anwer ommberganday be used in
char aexcessive deforimatiantyatponsive teifeasettioauef | n- appl i oesapDYevasingrand retitrying thedorging hod
and afpapes gad its tension lpaing wehioh jecepases34) whi ckokan be | owered in for '
provi &P ggrringdepsing gn tetcasing may be used in 10 charactqriged dfpdhah JhehyppRasatys in-.
| ower pRRlicafions phey then the Tpethad And apepmtust or set t F‘H@Fssaa?ma'sG@a"l’h'% qan |bﬂ "t"ﬁ@d(ﬁ' ai ms
upper pBPYFiRgE PG A% asing fish to eXert a hPe‘ﬁ‘%'T‘q By ¢ 695“6?9
fish gp that the 1. A nethod of making a ca$l t 18 SqU ?ﬁ

casmg to exert a

casi ngP1%h is under tension when it is forgnslle orc%p §ftt§;86as|m|sh s that the
15 t 6 t
" aP(r)n$|4 A 915?‘&9 Jarnakﬂp E:géaglﬂgp%&:gﬁéd ) ar g;g asiog iy UncBPRbion When £ Gt N9 O

means (24 é%&%@hﬁl&r%ﬁb&ﬁ BQunid Sh i 1, | QUBsdafdths roBa‘&FnG'td"&aﬂmQthl&d%@ into
the UpP&ke uppbr¥d 8 thitcdimg aded by the spear for méapd @AY durbunans tdf cabiRprishasi ng,
the casi nGiokérml af tbrginy G6F@6)Sht¥ thelppétl ML | ON  §B-ardaCdnbage® by ithtdspeltSioCitstbdliflg ( 14)
into gridAPbMie casitg) Sponsive to the engagen@idicashipClish Gom |ekedsdival doRimaAt re-
seaug e Nepig) Rrgingt theVicadingt (0 iwo gLdpiig 20 sponslife tb I ehgeRainer(t 3v tedsile tokds

casi ng fand hseflihg) engagerider withGthe andlarr el easi ngf tasshesrds4) o thb Rapirighieh fley gi ng.

t ool 6.mefubeafdPaandt us according to claim4, including fromwithin the -
casi ng, cheleasingepids exttieling tieeforging tool  a téeshn agpatatys laccpriBy thelain Hginelwdingpper
and a stfem withinthe\daglngs pharacigsieed by 8) whi ch i s 4 testiag dedl (46pBving @nueippep geck ng
seal (5Cter>pprovidien &sneprd4)edliclis leweradt o 28 he ugﬂefrpaé‘fm s6f! (300 82) epcssupppried @n ¢ ng

ar W|thm th

t he in® theoNePArePRde’ thaneasing, soRing %openi ng (19RY BfRr (84Yyith 8p PPERIRG KT4hg
engag erresﬁ?a’\ﬂﬁ iptq grépping e"gatgﬁ'é?'é |""|'1h H@t ween th E?{S‘ °3'héf‘°l WRRNrand ey H@f '6%15| ng

at apo aeE’B%% ‘?1"8 and S I|ft|n thes
(34) to ) 1l nilst th rreans ( t
t ool so § '?Eﬁ! {j gs égrrls%d ou ”Of' con i n%to

posi ti on ® pac ng seal s (50, 52) casing §1 elow efor

aboveﬁ'ﬂm@ﬁ&@%uﬁﬁgﬁ@&l&ﬁﬁ G §weOn and tgy rﬁe\é{e&tef&b ssure

to test gdfpgssealing 2. A met h ogﬁaccordl ng to clfarm1, incl |ng t e
engagement &ftnoﬁnﬁbea pRiaRE comp MP%&H& $5 epr. ofan %ﬁdriwsoﬂéc&ﬁmé 10 IcRine Q! WHein

col l ar (iReéNippar éhddflthe casing (¥4) aife BRPGT Al US aC 6&d GroitiigOmehr! ididkies \eherbeétian t he
upper  enshgsybmériof 168 Spea0(34) Within @b chdiy | evel Obollas @4yl I0wered @b isigpundy Folation-

i 'ncliudeso dmp it dstdninaion eNhagasingvespoh- t he speatiip {o3kg uppbrichdl bf the)@sio@ashriey).
col har (sB4 Yo the Wwerraligrippibgofsherspeaindi ng rel ation- to limt the deformation. of
t he casi ng respon- ship to the upper &ndneppatahe accasingde ¢laimlT, ¢Hodn - si ve
to thd& immethedhhcognding e plgimot, incvding fwar . 40 8. saidnproteglian ol (@4 des diffigient o
claim7,seherein 3. A nethod according to cistngiand ifiigcufigiprly doge around the .
sai d prot eloyerHg adeting ool (36) %’;ﬁ&g c&snYf i ci ent §’Et€!rf9§ ohfthe casing fish (14) to limit the ;
st rengt H°§'??B“fe forged.qongechq cl ose ar oundd?fﬂé‘aF%’V\%frtf‘%qa‘ggtf@Et'Pﬁ? nsjvg 4P
(36) intg pRRY '“Eaféﬂs to “é‘&‘?’@ %ﬁ““"&?mt hé® casi M5 SPPERML A TSy MefPee Mk ¢ o
$pan thé f°8tr8 B8, and formation of the casi ng

fish s €SRONS IV %% Wg{égrae% eto the '\"a"sﬁgg connecti on 1t he
engage”%&h%@ E Lo& %ﬂs 4) tO‘J {8fah eB%urﬁ%Eﬂe@&rr@Qﬁ@%‘ﬁﬁﬁ
Pat ent a i PR Coida v othden N @
vel | borduid 9, tRe spaarhtngoém Verfahrersa.ztam( 8 5HGRS Bl EAJBRRs EaHgH IS

m t accordarnsrauw mansehgeﬁm dnmeﬁﬁnrdl Ng 10 (145 OAbsenken o6y verfdrhingbvdRzeugs
Posi t i onjostoded ete3e @8y, i ngf orm gen claim 1, t @) agesoBérd EndeD R Cingd) Kaltver- .

Baut ei | s ( #63ns|(30) da Sowatirgy tBe Enndier de@s- Casi Ngs famera BesUC@IngsTEIAP @V Giet-6ondhaist- ng
an i nt ertsalnto a well pdrd jinto Slbvemiiognelationes sver f o tumpskosake rkiz adams riagidriniyen eBhute? CESS
(18), ship to the casing fish (14), (36) i n dagiepiverfeeifahareurdeiriCierphergdes Ver-

Kal t ver - nefomgingte®)36f.or | oweri ng t he annul aformengswerkzeugs afisodeme@asilgs Casi ngs
(14) in G ewesns EAdoDiowringbibe fargingotonl wel |- bowekennzeichnel dergh dlendgSchit deri m--

5s tungskontakt mt dem ringform gen Bauteil ship to the casing fish

to est the seal:

(_14), (16) und Fref geben und Zur Ockzi ehen des Ver- a
f-orging tool (36), f or nungswer kzeugs aus dem
Casing, neans (32) for lowering the forging tool gekennzei chnet durch

den Schritt der An- 4



IR MFL e el T e e . SR el Sl b il A e MRS T A e

5. : EP 0 314 268 Bl 6 surface in string 48

after it has been fully pressur-' into sai'd casing fish, ized Wil

i ndicated a | eakage in the forged connec- - nmeans for ac
forging tool (36) ® on. EP 0,314 260 B1 R 6 )
forge t he ca5| ng into gripping and sealing It should be noted*th‘at Lt he use »
of Qr m?ur\ wi th the internal cont %.i‘l’ ed recess tion

ac en re s t casing
coII ? g ? he casin ?Eﬁp fora %tslggdr}ﬁé%qooe

f exCcess| e o tlon responS| and ealm
re' eash @Houf&“ﬂa h&td ih&Vthd gsd &Qhef potng the Sl%ﬁéargeﬁl intii &etuﬁé} 1
Whi Gidn kifaF RESRS spear to RNt thé BRingomPi N | 0adiii s34 akrd ﬁnﬁ@rﬁlﬁéﬂ%&my e used in
charegdssivd mmmntrbs%nsivbeo #ORBMAG IS | N-  app! | madns 96Sesi BRY retrid@Ry ih ForgiRg hod
and AP ErvaRindSits tensionQbdAmg Svhith Sieeates( 34) Whi advl,can be lowered in Tor
pr ovhélgripging I0adifg Big) the @hsidy. may be used in 10 charactetidse ®athat theb¥ppaiud in-
| owepplication® athér thajhe amthodmad apfafafys f Or set tdudes 8 apehr 3338 whichicahbe loivbed @ ai ns
uppé&or graviding@rtasifig tated. casi ng fish to exert ahd essihglby dalbl lowering rhdaes (325 iand)
fish so that the 1. A method of making a cassang (43hiarivelting: saidlispepr within the -
casi®igmsi sh is under tension when it is foryged. patee diteygasing fish to exert 2
15 positioning an annul ar nenber (16) ar ouriensile Breoppn Higeasing fish ge tbatdhag
cl aitm 4 method| qf mahlgg @rirésl%%qh lgcﬁudjtqgf t he c as‘?ﬁ’@? f(s![ munder tension when it is forged
means FZ& PEur r oundi ng t he c&e in |owerin r t|c'n 36) into

the upper f::‘rf't‘ﬁéme?g?ng ﬂ@) 4 he spef‘:lr ﬁ‘"c?lpp 7‘ 8‘{’

I’I' in
g:‘fSIE:g |owerm a for%r%to]pl (rsial into the ugpCaSI ngt ?i e are §)r :%tecg
o’ the er&ﬁ%gﬁ . qnﬁ'..kt@ S A0 seaiasngt ag%%f“ oo
ann dbnd sealing e age g{nd ) on th eoffﬁ@%bﬁgﬁi f.émfd%er 16),
and - reh,gagé,q{b)aenﬁ retr| eV| ng the forging tool . An appara us accordi ng

t o cl ai MfieasingCanddichigvihg ®¥ Widirgl ot Ne Cagi NG, apsdaaﬁsa&&&a.hgseenamm tiktRudin
a test b viliml thé 48sing) akdritgerisdtl bPRR and a st ep wfingdo6I\i6) i na@nghars ipaF ar?d%)
whi ch step biopr&iding a spsar (34) aMieh ispévkédng 28eal  (Iody paihg adutl(50, 52pandtsapbofted én & Nt O
t he upmer thenglpafenti e teacasing, settieg theng t he  hollowh aleimber ASIIvath §nl Speniigt 64N
openi ngreRb B Bpegtivpip@ 4hgagerhent gith i ng  engageamim betwednhthe lapper and lowbhgacking
bet weenasingat @ perition gbaye theiergingteokdndg casi ng sedls.andosi ti on above the forging
t ool , Bffing the spegt (B34) 'aﬁwsbﬂihequ‘g‘f 1® spear (34) mpanst@fision ieweling tﬂaswﬁ*f (toph)
nmeans faBRt theypold @Wﬁ‘ﬂl'-’n‘g‘“teﬁé"tt $titheg t360I sd ) Hat pqsﬁgn sl eackipg FR#Y K% 52)
carri efesifgts WEMteRSiophe 30 (46) to positidprerareb 8‘% rfgfg%de copescliagpnd 4o
casing.i s under

deliver fluid s?q!fgg
f or gzedAdBﬂ?Pé’cﬂcF?fﬂ"%degf'@ hdreigiag 19 yi d undeﬁ"gﬂe'e’g'gﬁ?g gﬁ? s?é%’l”e‘ft'ﬁ'e seal i ng
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fecﬁ;gﬁ Solibr Crefafiont N
(14) an Fth %‘éﬁ n of @'c IrBrrgéyféﬁt' ng ”earkﬁlpt@ Ugd%?erﬁ'l cﬁ'irﬂtcgﬁq A (14).
engagesidio v intorh8 ghPRAY of the’sheat thin the casing owered into
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shi B.t & héteoduRparting tci@in 1, heamgitwg i sh (14) saic ipwectich tdlar (23) @& Blfficient

gri ppi egpoéf the spear. 40 8. An appar at usstragtroardi fitg) stfficientha close/ arouddethei n
3. A netibwatingadesting o9 (36) intd therasing | ncl udi reytetidreof the casing fishs &4l tpriitetbé | on
col | ar o 4 thh fmgesicbhnectioprAndst eps of deformation of the casing fish responsive to

st r engt h apnlding iptessuea tb fthedprged ¢opnestiense sar oundhe éngagemepirand lift by the spean@4k ool
(36) i intestityaeafingsgngegemerixt eri or of the casing fish (14) to limit the to
span the for ed connectlon and Pate"ta“sP"@j%‘Pornatlon of the casing

fi sI‘f1 ré‘gﬁ?ﬁ ed connect i on 45 the
engagel‘i‘%t withia 3 'L E‘@éﬁ tb’ t §f‘h’ﬁ\ %f mit
Pat ent & e"ﬂll ! ?ara‘é é"gsd’ ta"’BI e f 83"5’3% nggsa TR n a

c ai eap aratus fg';:?
wel I bor Ca a?\mﬂar b@l?h ) l{\#'gn mteJﬁal Verf ahr e([114) B Egv{g@gﬂ% Q gs
m t aC%Qt{tdt@J&q od"accor di ng t das obere E 31& tver-
Posi ti oni gl (é%b Fb?ﬁ:w%hd&%@&r{ﬁhﬂﬁmerﬁ' aim 1, QAR ér ’z# d Dich-
Baut ei logr inth6 whliTbdie st ARfofnding 48iatibhS @S| ngstu@gkdﬂﬁﬁtu'nﬁr d&ﬁ B4l N9
an i nt grip @ the casing fidifhe), ADsenken ei nes Verfq&ma&s&@&&%%@%&%&%%ﬁvsrecess
(18), a forging tool (36), (36) in OBfmuRtiAeRdagsifs 4% Cadd, NJS,

Kal tver - men893d) 36) lovering| theVedrgintg tdohe annul ageksmibichnet durétd UG BcitH&Sadeami- Ngs
(14) in Geif- und Dich- ber into a well bore into surrounding rel ati on-

s5 tungskontakt- mt dem ringfdrm gep Bauteil ship to the casing fish
(14), _ (16) und Freigeben und ZurUckzi ehen des Ver- a
forging tool (36), f or mungswer kzeugs aus dem
CaS|ng ~nmeans (32) for | onering the forging tool gekennzel chnet durch
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11111 11111 11112 * C- L M S ordnung ei nes Grelfdorns (34

obe- 6. Vorri chtung gach Anspruc qh Qg pem Test- re E de“wm I"@mm“l
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zen des Grelfdorns (34) in Grelfkontakt m t teren D chtung (50, 52),
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besser ungbespRignarHanelale; ainer Schaplikohup®H A ung an el nem Casi ngfi sch ent sprechend
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Casi ng m ﬂszlz ns 1' ext Ij“gfL superreure
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d' ancr agerignag (245 deldndtasihgisthgidemades auf wei stibagsl 83t oh RasisApannkr af t  auf

en une possichi utapsideticd dbbh- GhelddtiSergifeh ' Outi | de den Casingfisch auszuGben,
50 daR di edkmumuden Casingfischf gaygesrgcibeid- t €55 SpanPronégs sdiontid revendicatioet, momaritmétact
wird. 508ige Verformprgrentspeeshehd depi lfomtalt ubes (34gedef:in de net- tre en tension
| e t ubageufdidygn degkidfieri dess Grefidorngu@4)Saut \Vor 1 i cht ungrisecanhpligesgiwnucdiiier) de rpratectidnner
Ei n- den ¢8é'"9ft§?'g@9g1€ sehlizei d soit ef f ect uc2Hamdirgedeneinié supérietraidy tubags) |
di e den Casingfisch in dam Be- t ubage est en tension. reich unfaut,

der von dem Geifdomergriffen wird, ungden Casingfisch gegen eine Cberm’ -
65 2. Proc6d6 salon la revendication 1, incluant |'6ta- fige Verformng
ent sprechend dam Kont akt pe de: und den.Zugkraften des G eifdorns
(34) auf ' mse en place d un collier de prot ectlon den
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Fhill -(14) <au hiveau du cont act du rel eve tubes (34) m\mﬂm‘\
avoc I interieur dugubage afin dd III%GSI’B.N a oM mm

faire descendre |'outil defor rratlon cf ubage suite a I’ arcrage Fntler-"

de test (46) afin de positionner |es garnitures ne du relve tubes.

d' dt 2AC el bslni(dal du Santechtls ARSSBesBa)EN- dESSOMRridure, et de | a connexi on
forg~e atecplntérietHi \tikage @ do liMit@cade sel on | anmeyends)gmbi faire descenthe rowint
les détbimalishedus inbige [sLies I'aoragd inter-de t est ede losies)natih elb tpesitbineep dss  ghenitures

de | a coadesddeetubex gee. descente d' un outi | d'éenchéiEt (5 38)audiasses bl ertdebmge
jusqu' a | a connexion forg~e, et 5 7. dAfpasnoeiionsioigén e aouredddivieli dat i on
4, dahs Prasérgeselon i ravendlication 1. ingluanhées pr essi ofividessgps pripgsion Bfin de tested kStinehéitboy en
'de pr ot &8pese® ‘conprend un col | i er connexi ondd Bcomexigiprgéede t est er son

6t anchei t ogescente ‘él\in pyihde dest 639) @) lequi est descendu de fagon a venir "
ent ouret‘"bfgee‘ﬁqf*'ar’ﬂ‘f‘?ﬂ"%"ﬂb@fqéélﬂe du t ubagd- 4APPAS Sl la rBYsOfication ‘éd{aﬁ%m‘@h

r accor denefpplicglion  d'une  preggion; 4) 1 t yba g%‘t Q°¥°"|dﬁtpé"lt9°3‘{5‘r°°

T or age. SHPeY PaHH8 TESeLg SERPAHE | or oce s s %faw i
Appar gi |, salon | a.revendi atlo n 7.4.dans qu é |8 ["Gnsupreue 6‘:'5?%%

areil  pour effe uer un r cc
-co*rrprenqlﬁ) El‘mteneu trou Iuﬁl er de prot eC |En (24) pr~sente une’ un
el emrent Alchd ol Jc@ nfrém 15 8  ApdafdlisSbR ACE\NEGAMH H'ans lequel
Suf fi sanb&icslondStap M rrent pr Of |8|- [le%Flr %ﬁaﬂon (24) présente. uné
aut our de kxR SHhuidy ( eyqﬁ&emsiﬁ vhond réb'igtaﬁli@y‘ﬁ B Butikas off i dnfbons.
descendig@iddmeatlprofils inteme (1B),€C UN -] eu sufflsarrmsm dga'lehérﬁurd@h tuB&HR e oRe (4
annul aj r e shoméyeh @30) UM 1448 deSorieréed-i N de  2Rc uni Bl beifisalmmenl ErhiBI6 MRt fagdin adu :
t ubagg aiéenf snAclaifoddid fo thoualksEorage A ddNe 20Si U iimitr Bakdrmaticilidl titagb ke &nd résul- -
tant - du ledereaet ued pabiion ehrs\viaqueliptil g el ve t @ot du kentdctibtide relevefnemcdu( dikyg .

t ubes ( 3alye le tubageudeifdnddes).f or geage (36), un ntwes(3932) pour faire descendre
{"outil deufoligednesagaSGue dans | edit tubage de fond, 25 un noyen: pour
acti onner Ynemoyen (32h pour fairg desgentirel'ofiic) afin de forger |l e tubage de fagon.a
I e rrettrdef%ﬂﬁa%m"a%ﬂa"e'edﬁélp é‘eéqndd efanchei - te avec |'6videment profil6
i nterne si$nu@0yen| pPqup_actopner J H'B‘Eildﬁ’ 6l enent annul aire, et 30 un
moyen d '!an%@@tqﬂbﬁe@fg%@t @i on de |'outil de forgeage, caracterise
en ce \P F‘Eﬁ“\“ ﬂtd’ : &l eve tubes (34) qui pout Qtre descendu
dans Ie mp '“t q 'é'h de des- 35 cente (32), et un noyen
234) po un mo en de hbzgru%'? ergcla}pér]rauel ev&€ tubes a |'int~rieur de l'a partie

S perlegl o ot gge 5 I'n d" exercer une force de tension sur. Ie
tubage de Idug |'§6?:"antef?c1‘¥9 biguo | e tubage de fond soit en teénsion’

quand |Iuneg,gve Q{,QG({M) ui PR RS on la revendication 4, conprenant, un.
moyen (2dns BRGKAGS 8Nhid QudithR@af ad@ef-ongs 45 dans la zone qui est en cont act
avec Ieca.ql;@uﬁett ubes afin de proteger |e tubage de fond contre une. ‘
def or mat i Ogh @¥RAIS) weurqhitire’ @6pladededitr ai t de | a mise en contact et des for ces
de tensiraivedibes &lineSribuilaesa gadib)supdiiu-l € t ubage de  so fond (14). 6. Appareil
sal GQ/| ae dewbaghi deofondostin 4lexeronunefoesat © un outil de test (46) qui corrporte
des gar rvettensios sut'lGlubage ldb ifan@ de tglesdreur @0 et i nferieure S5 (50, 52)-et. qui
est suppue fectukage de fond sdinamrtension awged (148) nuni d' une ouverture (54) SItUV‘é
entre | estfeygéri t ures d' 4tanch6it6 supbrieure et 6 =

5. Appareil selon la revendication 4, comprenant
un moyen (24) entourant le tubage de fond 45
dans fa zone qui est en contact avec le reléve
tubes afin de protéger le tubage de fond
contre une déformation excessive qui résulte-
rait de la mise en contact et des forces de
tension du reléve tubes (34) sur le tubage de 50
fond (14).

6. Appareil selon la revendication 4, comprenant :
un outil de test (46) qui comporte des
gamitures d'étanchéité supérieure et inférieure: 65
{50, 52) et qui est supporté sur un élément
creux (48) muni d'une ouveriure (54) située
entre les garnitures d'étanchéité supérieure et



