OTD-031450 FISHING TOOL FOR DRILL PIPE BACKGROUND [0001]This section is intended to
introduce the reader to various aspects of art that may be related to various aspects of the present
invention, which are described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better understanding of the various
aspects of the present invention. Accordingly, it should be understood that thesgTEa0S4B0s are to be
read in this light, and not as admissions of prior art. [0002]As will be appreciated, oil and natural gas
have a profound effect on modern economies and societies. Indeed, devices and systems that depend

on oil and natural gas are ubiquitoq_sl If_ﬁh'es@pﬁ,lpaﬁmgﬁﬁs are used for fuel in a wide

variety of vehicles, such as cars, airplanes, boats, an er, oil and natural gas are
frequently used to heat homes during winter, to generate electricity, and to manufacture an astonishing
array of eveg‘g%%?’moom]ln order to meet the demand for such natural resources, companies
often invest i nts of time and money in searching for and extracting oil, natural gas, and
other subterf@d@tn reJoig cestitonistirderaithl. Bantimdady, thaceaidetiredrieso axpedafcovered below

the surface g}fttth% {earth drllllngbanQOproquctlon sgstelgg}s% are often em Ioili%% to access and extract the

resource. These syggkgemrg{/ eed located OnShbre tgr rs1ﬁoor[=,\e %?)@H rhng on’ twglfocaﬂon of a desired

resource. Fuieheribsuchnsl/steriaingen deliiyindlbidal s ousiieads dsdienddhytohveghpfiiith the resource is
extracted. Te'reo?ﬁ ﬁ'ﬁ%”% aggw@q%sa d ﬁ!i"ﬂﬁo? ﬁ %iﬁ%- fai:é)[cpggﬂ pts, such as various
casings, valves, ﬂ\m con ugits, an the%@ftﬁat contrrﬁ% ﬁmng an@or extract%n operations.
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0002] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. Indeed, devices and systems that depend on
oil and natural gas are ubiquitous. For instance, oil and natural gas are used for
fuel in a wide variety of vehicles, such as cars, airplanes, boats, and the like.
Further, oil and natural gas are frequently used to heat homes during winter, to
generate electricity, and to manufacture an astonishing array of everyday

products.

[0003] In order to meet the demand for such natural resources, companies
often invest significant amounts of time and money in searching for and

extracting oil, natural gas, and other subterranean resources from the earth.
Particularly, once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the
resource. These systems may be located onshore or offshore depending on the
location of a desired resource. Further, such systems generally include a
wellhead assembly through which the resource is extracted. These wellhead
assemblies may include a wide variety of components, such as various casings,
valves, fluid conduits, and the like, that control drilling and/or extraction

operations.

[0004] To extract the resources from a well, a drilling riser may extend from

the well to a rig. For example, in a subsea well, the drilling riser may extend from
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[0004]To extract the resources from a well, a drilling riser may extend from the well to a rig. For
example, in a subsea well, the drilling riser may extend from OTD-031450 the seafloor up to a rig on
the surface of the sea. A typical drilling riser may include a flanged assembly formed from steel, and
the drilling riser may perform multiple functions. In addition to transporting drilling fluid into the well, the
riser may provide pipes to allow drilling fluids, mud, and cuttings to flow up fron0T®@-0&1430drill pipe
may be disposed inside the riser and connected to a drillbit or other tool at the end of the well. The
riser may be coupled to a blowout preyenter (BOP) that can seal off the well in certain situations.
(0008 ouring R S AR SRR HaISSE S0 BFRELAEl TAARSEEYS or excess
pressure ocuisdadditiprmty acterislydotmetitlomssteahthat thayidhingerisperatyrpéofsenl off the well
in an emergency. During.such events,.the BOP may, seal off the well, such as through the activation of
rams in the BORP R UBRiaRs FePaed PR R A e e e e e
componentsniaytheavi b paeksTeatow pipdintotilsd s roti raeguipttiogs [EftflowhepVirslivatieereferred to as

"fish." Retrieya), of\the. fisk i Ime- i ve. =F
DESCRIPTI OF T e BRI ORI e e et A TAEAWE Bl ¢ e present
invention wittbetdpakaidhie ransdelr tigodelVhdiendsrilioainpededsirerdesz ielaut RERMENERR reference
to the accom@wiﬂga{iggfpgég Wﬁiﬁ{él(}@@p%@&@ﬁgﬁp‘gﬁgﬁgﬁ like parts throughout the figures,

wherein: [0007]FIG. 1 is a block diagram of a mineral extraction system in accordance
[0005] During the drilling operation, operators may lose control of the well if

unexpected or excess pressure occurs. Additionally, other events, such as
weather, may cause operators to seal off the well in an emergency. During such
events, the BOP may seal off the well, such as through the activation of rams in
the BOP. These rams may bend, cut, shear, or otherwise deform the drill pipe or
other components in the wellhead. The drill pipe, tools, or other equipment left in
the well are referred to as “fish.” Retrieval of the fish may be challenging, time-

consuming, and expensive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:

[0007] FIG. 1is a block diagram of a mineral extraction system in accordance

with an embodiment of the present invention;

[0008] FIG. 2 is a front perspective view of a fishing tool in accordance with

an embodiment of the present invention;

[0009] FIG. 3 is an exploded perspective view of the fishing tool of FIG. 2 in

accordance with an embodiment of the present invention;

[0010] FIG. 4 is a close-up perspective view of a jaw of a fishing tool in

accordance with an embodiment of the present invention;
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with an embodiment of the present invention; [0008]FIG. 2 is a front perspective view of a fishing tool
in accordance with an embodiment of the present invention; [0009]FIG. 3 is an exploded perspective
view of the fishing tool of FIG 2 in accordance with an embodiment of the present invention; [0010]FIG.
4 is a close-up perspective view of a jaw of a fishing tool in accordance with an embodiment of the
present invention; [0011]FIG. 5 is a cross-section of a fishing tool taken along @503 Bf30G. 2 in
accordance with an embodiment of the present invention;

[0011] FIG. 5is a cross-section of a fishing tool taken along line 5-5 of FIG. 2

in accordance with an embodiment of the present invention;

[0012] FIG. 6 is a perspective view of a fishing tool installed in a BOP in

accordance with en embodiment of the present invention;

[0013] FIGS. 7 and 8 are cross-sections of a fishing tool installed in a BOP
taken along line 7-7 of FIG. 6 in accordance with an embodiment of the present

invention; and

[0014] FIG. 9is a flowchart depicting operation of a fishing tool in accordance

with an embodiment of the present invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0015] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit

of this disclosure.

[0016] Embodiments of the present invention include a fishing tool to enable
retrieval of fish from components of a mineral extraction system. The retrieval
tool may include an upper frustoconical member, an outer tubular member, and
an inner tubular member concentrically disposed around an axis. The fishing tool

may be moved between an “unlocked position” and a “locked position,” such that
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[0012]FIG. 6 is a perspective view of a fishing tool installed in a BOP in accordance with en
embodiment of the present invention; [0013]FIGS. 7 and 8 are cross-sections of a fishing tool installed
in a BOP taken along line 7-7 of FIG. 6 in accordance with an embodiment of the present invention;
and [0014]FIG. 9 is a flowchart depicting operation of a fishing tool in accordance with an embodiment
of the present invention. DETAILED DESCRIPTION OF SPECIFIC EMBODIMBND)ERESOne or
more specific embodiments of the present invention will be described below. These described

embodiments are only exemplary, of th resent invention. Additiopally, in an effort to provide a

concise des@i%ﬁoioéﬁge%%%%n %B%Eﬂﬂ#é%&“%ﬂ%% bst ﬁ/ﬁhat&l?{ﬂq ‘f)l'@rﬂ%W&jtlon may not

be describedfiththtspanditiaidighlt ?heuhhbetabpr@crawdtﬁaﬁtnaythmmmeiepemaatleéany such actual

|mplementat|on a3| a*gxeneqmeennlgrar)c/i% ect r*{e ﬁrgHséhn?H\ll\(laanPg?tatlon %erCIfIC decisions
p

must be ma?ientcrg |eve fie eve%per c goa s suc as compllance%\(l\’l'trﬁgsystem related and
business-relHtedocterstudint; mhmbena;ayalgs@mnlmdenaqelmeﬂmt&jalmthmﬂhsr Vimeeover, it should

be apprecialgdh RigHER AIRKEIMEFEL HIRTATIBHN PEARREI 30t Ue SBIRg it would

nevertheless be a routine undertaki sign ation, and manura hose of ordinary skill
having the Jeufificonieas migclbetuand 0018 ihbladimenteast in@prxdahdireaiiononlinelude a fishing tool

to enable  movement of the outer tubular member causes an angled surface of the
recesses to exert an inward radial force on the jaws, causing the jaws to move
radially inward and engage, e.g., “bite,” into the fish. After engagement with the

fish, the fishing tool and the fist may be removed.

[0017] FIG. 1is a block diagram that illustrates an embodiment of a subsea
mineral extraction system 10. The illustrated mineral extraction system 10 can
be configured to extract various minerals and natural resources, including
hydrocarbons (e.g., oil and/or natural gas), or configured to inject substances into
the earth. In some embodiments, the mineral extraction system 10 is land-based
(e.g., a surface system) or subsea (e.g., a subsea system). As illustrated, the
system 10 includes a wellhead 12 coupled to a mineral deposit 14 via a well 16,

wherein the well 16 includes a well-bore 18.

[0018] The wellhead assembly 12 typically includes multiple components that
control and regulate activities and conditions associated with the well 16. For
example, the wellhead assembly 12 generally includes pipes, bodies, valves and
seals that enable drilling of the well 16, route produced minerals from the mineral
deposit 14, provide for regulating pressure in the well 16, and provide for the
injection of chemicals into the well-bore 18 (down-hole). For example, FIG. 1
illustrates a conductor 22 (also referred to as “conductor casing”) disposed in the
well 16 to provide structure for well and prevent collapse of the sides of the well
16 into the well-bore 18. One or more casings 24, such as surface casing,
intermediate casing, etc., may be fully or partially disposed in the bore of the
conductor 22. The casing 24 also provides a structure for the well 16 and well-
bore 18 and provides for control of fluid and pressure during drilling of the well 16.

The wellhead 12 may include, a tubing spool, a casing spool, and a hanger (e.g.,
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retrieval of fish from components of a mineral extraction system. The retrieval tool may include an
upper frustoconical member, an outer tubular member, and an inner tubular member concentrically
disposed around an axis. The fishing tool may be moved between an "unlocked position" and a
"locked position," such that OTD-031450 in the "locked position" the fishing tool is engaged with the
fish to enable removal of the tool and the fish. The inner tubular member may iQd0de3e¢eptacles
configured to receive a plurality of jaws having teeth on an inward facing surface. The outer tubular

member may also include recesses to retain the jaws. The outer tubular member may he hydraulically
etuated © BAPQBR RORRRE S 75 TBLOCER el e, SR THAGP RRCTANAGTET Pl
direction. Thehesysteant ®fribg indiedéubthiar deeivbe trestusescanpiagtdthavasthedthtdecesses to

exert an inward radial force an the jas, (ng.the jaws.to move radially jnward and engage, e.g.,
e o (U LA A BB ER AT P R iR A A e el Emove
[0017]FIG. hislxbidci deagrasctivapihsttatebthe eelliadich@ft of a subsea mineral extraction system

10. The illustrated mineral extraction system 10 can be configured to extract various minerals and

natural resolf#@28] incilieeng B R6canmoreneisf. obit AiadiRly rdtMedy efaditthosormid wertr@sect
substances iR, &he & Yas!Nop e CIRPHIRE B He R R R e RS AR s RsitPased (e.g.,

a surface system) or subsea (e.g., a subsea system). As illustrated, the system 10 includes a wellhead
12 coupled f6'839fefATgEPYSt AN +HAINEF PBIGHHRYBIRBRSWEIICEO iR eSS YRS isreins

[0018]The wrihead ageambhal 2 REiesTly iBAUEESPHENE KAMRP ARG 2FeRsrtetand regulate

activities and conditions associated with the well 16. For examplet the wellhead assembly 12 generally
includes pipES hodicRay A6y drplically fperatehrNgrMAY SP%k IR e e et asioaed minerals
from the mirgredalesfo siridupooving® fents @ilaiing eresdresscinelwe b 16w wesidedonthe injection

of chemicals,into the well-bore dawn-hole). For ple, FIG. 1 illustrates.a uctor 22 (also
eforred to ALRCHHRIGHo Cadin Cia o B iR RO TR LIRS GETSE R Ro For G Bt evern
collapse of thddiideslafdmporedhif cttarthesielbperatib8. D ifee@ysters tasmye2dtirmundateysurface
casing, nteymediale cASNGCHOTAY b lly or paialy Ssagsrd i ibe peraef e congyctor 22
The casing é@ﬁ also provides a_?trl;%%e %or the we?EIH% and W(Q?—ﬁort_a an%rpro’wdes %r control of
fluid and pr&@ﬁ’reQﬂLﬁmngmm;jaifqlhéhﬁeﬂﬂOI@.'ﬁﬂﬂaB\@H’n'éédsllqvmay iﬁtf&ud‘e,raawm@sxpml, a casing
spool, and aanger iR rQLIR AR bGERAYRING BINGSHRY AKPHNEBA0UR G BBADISH RstAllation of

casing and/or tubing. The systém 10 may include other dévices that are coupled to the wellhead 12,
such as a bBRBRY AL tRoOwslbdtand devices that are used to assemble and control various

components of the wellhead 12, [0019]The BOP 26 may consist of a variety of valves, fittings and
controls to [0020] A drilling riser 28'may extend from’the BOP 26 to a rig’30, such as a

platform or floating vessel. The rig 30 may be positioned above the well 16. The
rig 30 may include the components suitable for operation of the mineral
extraction system 10, such as pumps, tanks, power equipment, and any other
components. The rig 30 may include a derrick 32 to support the drilling riser 28
during running and retrieval, a tension control mechanism, and any other

components.

[0021] The drilling riser 28 may carry drilling fluid (e.g., “mud) from the rig 30
to the well 16, and may carry the drilling fluid (“returns”), cuttings, or any other
substance, from the well 16 to the rig 30. The drilling riser 28 may include a drill
pipe 34. The drill pipe 34 may be connected centrally over the bore (such as
coaxially) of the well 16, and may provide a passage from the rig 30 to the well
16.
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prevent oil, gas, or other fluid from exiting the well in the event of an unintentional release of pressure
or an unanticipated overpressure condition. As used herein the term "BOP" may also refer to a "BOP
stack" having multiple preventers. The BOP 26 may be hydraulically operated and may close the
wellhead assembly 12 or seal off various components of the wellhead assembly 12. During operation
of the system 10, a BOP 26 may be installed during removal or installation of aQdibed@d £60nponents,
changes in operation of the system 10, or for other safety reasons. The BOP 26 may be any suitable

BOP, such m , an annular BOP, or combination thereof. The BQP 26 shown in FIG. 1
oy bo o T AREb v TSRS Aoeas ol e e T EAiP 0 S48 6 B SAB% e BOP 26
and seal thejvuﬁ_ﬂgl.ﬁf {RO203A d«iﬂisgdmerBlmay,_gb(éedlﬂllfmmthB@iﬂ%ftOra t’igaiﬂ:{érﬂulch asa
e LA A Y R T B g e
equipment, 3Adreayybeticotptem poreiors), Btge, rigddll hibydraitlidediitiogitie3gelb Stamort the drilling riser
28 during runni ' ' ol 1 ' o) 0021]The
i o B O B R e
drilling fluid ¢niérrdsieaiathgsvell afgdtienatvbardedibpingenaiibe @ rdemeedgB0. The drilling riser

28 may incllrlgﬁ,ﬁtglalIb%i%%(%g'la?qémg\p%e§%ﬁ‘gﬁg thﬁgrg}mc‘g%oﬁﬂtrally over the bore (such as
coaxially) of the well 16, and may provide a passage from the rig 30 to the well 16. [0022]FIG. 1

depicts opefaRaof tBumMiREoREPX G bP theyEiRisr st BacH BiRtepl He wikréiw shewts in FIG. 1, the
drill pipe 34 extends from the derrick 32 through the BOP 26, driIIin%‘;iser 28, and into the well-bore

18. The drill'BPe"984h ., Fesier R s6aingT &g weliAf vt WA TR EriRAgSHe wantebPExample, in
one embodithenvéhe erihpipe B4unayrbia cesatedimpeéss tiensialed sld il sny steateftine well.

Additionall ill pi b d d by addi [ [ he drill
Sipe 34, 00BSBAR S SHEI ML raFEILr Sbadastt Ayorar 1o Heran PEVCHRETHED resultm
closing and tbeatig@omiay stelb Boyrapezatiompie tael ossl| ofant ot kicdte voedvbidaordiunenizelden

increase in PLess It .in_activat f the BOPR | off the well. jtionally, in some
events, Suc%&ogﬂﬁe v%zéagt]r%i\?,gt#ew ?% Liw(ﬁ% m@%\%trgé ﬁay 6%%@&%0%?%%%%%“9,% ﬁ%qr{elocate to avoid or
minimize expboxgensyhgisesaiest SegnangenfEtgy)include or be described as an Emergency

Disconnect Sequence ("EDS"). [0024]As described above, the BOP 26 may seal off the well 16
through ~ [0024]  As described above, the BOP 26 may seal off the well 16 through

operation of the rams 27, such as by the rams closing and sealing the well-bore
18. In some embodiments, the rams 27 may shear, cut, bend, or otherwise
deform the drill pipe 34 to allow extraction of the upper portion 35 of the drill pipe
34 from the well. However, the lower portion 36 of the drill pipe 34 may remain in
the well 16. The drill pipe 34 or other material left in the well 16 may be referred
to as “fish”. Before restarting an operation on the well 16, the fish may be
removed from the well 16. However, the deformed portion of the drill pipe 34
presents an unusual shape to retrieve, as well as preventing or increasing the

difficulty of attaching retrieval tool to the drill pipe 34.

[0025] FIG. 2 depicts a front perspective view of an assembled fishing tool 40
for retrieving “fish” from a wellhead 12, such as for retrieving the drill pipe 34
described above in FIG. 1. The fishing tool 40 includes an upper frustoconical
member 42, an outer tubular member 44 (e.g., an outer sleeve), and an inner
tubular member 46. The upper frustoconical member 42, the outer tubular

member 44, and the inner tubular member 46 are concentrically disposed around
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operation of the rams 27, such as by the rams closing and sealing the well-bore 18. In some
embodiments, the rams 27 may shear, cut, bend, or otherwise deform the drill pipe 34 to allow
extraction of the upper portion 35 of the drill pipe 34 from the well. However, the lower portion 36 of the
drill pipe 34 may remain in the well 16. The drill pipe 34 or other material left in the well 16 may be
referred to as "fish". Before restarting an operation on the well 16, the fish may@eDe€Bo¢6d from the
well 16. However, the deformed portion of the drill pipe 34 presents an unusual shape to retrieve, as

well as preventing or increasing the difficulty of attaching retrieval tool to the drill pipe 34. [0025]FIG. 2
omicto LR R el 5 e AR R A i A6 L BIOS A SHA ol head 12.
such as for rglyitherf biegdubipipendy desadiect slbatityinfEwns1ST b fisbewvihikthétindes an upper
frustoconical member 42, an, quter tubular m r 44 (e.q.,,an.outer.sleeve), and an inner tubular
M il et ot el A e R e
member 46 the adecémbucziindivpesdd fvanuhge T (B4 50 avitbritraldiipip®. Fbarablr attachment

to and retri ' - 10, the fishing tool 40 may include a plurality of jaws 50
e e o,

disposed within ner tubular member 46. As described further below, the jaws 50 may be actuated

by the outer[ad%gr Bkt iRsnsRfciGanB YLt the llRiRe 34 emsesdish disposed in
the BOP 26. [0026]The upper frustoconical member 42 of the fishing tool 40 may be secured to the

outer tubulaPPREFRBEP ARSIt RS B RRRS ¢S BY OBGCHr ARAUE ERFLSNMRIRD vélddh @ets, etc. The

upper frustosgiga! MAMbRERS Invkidestenerpk MigpetPlRtcebitsnakiRbeleasmefursy fluid in the well
as the tool is inserted ("runl"% into the well. The upper frustoconical member 42 also includes a tubular

protrusion 584 UG AR bigRagh erse Rl ARL IS I B8 Wl RS IRlPe attachment
point for anyriestted pinmilsacbtthsnas thentshipe tdalstOcticabmpmnenis0a ke nviekss axtraction

system 10. Eqr example, in o mhodiment, the fishing, tool_40 e secured to the bottom portion
ot another AP HRCAT LI B DA BB BAUTHA SBFIED LR, 7 HayPBeoupled o the
inner tubulaproeiddxea 4@ chreataemyeagé prnt fofrapjutaditpopiad s giddbt ms emhiret fibhiag member 46

and corresppnding holes 47 confiqured t ' I i n_exploded
perspective %%qw&gf Eﬁ% (?%%%Sgﬂ%%%ﬁ ?H %@g%\éﬁ%%ﬁv%%ﬁggn@g é%%%iﬁ%éﬁgﬁﬁgjn rtlaeéﬁt invention. As
can be mor@gteampedenantttieecfighintitooled, ey et sretweti40 thelbggonhearpperdfustoconical

member 42’a%ﬁéF%'iiFPpr@HQé’%H’tfftr?é‘ﬁﬁiﬁi%ﬂefﬁﬁ%ﬂ?érrflﬁfﬂ%‘?rm%é}cﬂ?%%@]'Méjisloosed

around the central axis The upper frustoconical member 42 may be disposed around the outer

tubular menfiSeRled t tiednaesduneor anesnler dsper puatcingaasmiea Riarrlwsally Afdaltser 44 is

received by ABeHpRE s RERMEFhEMBE e End BSr%ﬁéﬁHm{?q{dFé%rﬂbeé&ﬁigﬂ?é&% disposed
around the inner tubular member 46, such that all or substantially all of the inner tubular member 46 is

received by BRENREPSUBARY member 44.
[0027] FIG. 3 depicts an exploded perspective view of the fishing tool 40 in

accordance with an embodiment of the present invention. As can be more
clearly seen in the exploded view, the fishing tool 40 includes the upper
frustoconical member 42, the outer tubular member 44, and the inner tubular
member 46 concentrically disposed around the central axis 48. The upper
frustoconical member 42 may be disposed around the outer tubular member 44,
such that some or all of an upper portion 58 of the outer tubular member 44 is
received by the upper frustoconical member 42. The outer tubular member 44
may be disposed around the inner tubular member 46, such that all or
substantially all of the inner tubular member 46 is received by the outer tubular

member 44.
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[0028]The inner tubular member 46 includes receptacles 60 configured to receive the jaws 50. The
receptacles 60 may include upper angled surfaces 62 and lower angled surfaces 64 that secure the
jaws. As explained further below, the jaws 50 may move radially towards the central axis 48 when the
tool 40 is actuated. The inner tubular member 46 also includes holes 63 to enable release of any fluid
in the well as the tool is inserted ("run™) into the well. The outer tubular membeO449Dr3y 43clude angled
interior surfaces that engage and move the jaws 50 when the outer tubular member 44 is translated.

The jaws 50 e secured in the receptacle 60 and disposal of the outer tubular member 44 over
tho ner B REAb e IS SR A B AR R UL L 8o outer b
member 44 raeyivdsibénelwd S00/ErS et plaalite Bdansg bicAnieflipgen dnglewbasdbestéal is inserted
("run™) into the well 16. [0029]FIG. 4 is ose-up perspective view of ane of.the jaws 50 in
acoordance T AL AR VAT SRR RS T oS A B B A P mermber
46 may recdhejavpsubalityayf jaove 58dikdydeecai® threl dbetcilaxisfé fewbenthidinhdd isbular member

46. The jans 50 3 b S7GEL LRGSR 10 001D IR SSFOIRCIEs 60, i 1ty my be

securely fit in the receptac ut movable whenra orce is applied to the jaws ach jaw 50

may includech@myrféridaioitioeswathes Brettealilsdngrited ploralnnds thetwels ofhsifat@rotrusions. The
teeth 64 may,pg FOARIGHLP 481 iRl RV SR G dNREHY DR R4 LR é’ﬂ%‘éﬁ@%ﬂﬁ%%ja‘” 50 into

the fish. The teeth 64 of the jaw 50 provide a secure attachment between thé fishing tool 40 and the

fish, to enadRerNcRBVbEMERPiter thbUer eareld4Ha Hanskairt jdWs@wagdiBrRMe any number
or configuraggrs &t igsdnrfthd (88aaE e B Mararpssstiones Blaasepmalesdsitiaadqol 40 taken

along line 5-5 of FIG, 2 in accordance with an embodiment of the present invention. FIG. 5 depicts the
internal featBY&S BeRNEp B YIRISTBRBINEE AP E1aB AP ARe RS IR (G HANE REIMBRSE 46, and the outer
tubular menbespidclas 800VIThinduller fubiian esiiass: datwegaibe epeidtsiacepieal member 42 and

the outer tubular member 44 may form a hydraylic chamber. 68. The upper frustoconical member
O T0-05145 B LS R 0 LA 1) OSBRSS R I, Bt e PRI IEI G mbor 65
The upper mémber 42 may include one or more seals 67, e.g., an 0-ring or any other suitable seal,

disposed between the interior wall of the upper member 42 and the exterior wall of the outer tubular
member 44 [A0RODuteFiGhdlas melosretpparapedtivevitvdeflame of theriawsdhd 69, e.g., an 0-ring or

other suitable.seal- AiSPASALACIHBERIRE AP HHIARFIARGBPUA AReSaRs A i the inner wall

of the upper member 42. Together, the upper member 42 and seal, and outer tubular member 44 and
seal, may d&THY &Risenember 46 may receive a plurality of jaws 50 disposed around the

circumference of the inner tubular member 46. The jaws 50 may be sized and
shaped to friction fit in the receptacles 60, such that jaw may be securely fit in the
receptacles 60 but movable when radial force is applied to the jaws 50. Each jaw
50 may include an inner facing surface 62 that includes a plurality of teeth 64 or
other protrusions. The teeth 64 may be adapted to “bite” a fish, such as the drill
pipe 34, upon movement of the jaw 50 into the fish. The teeth 64 of the jaw 50
provide a secure attachment between the fishing tool 40 and the fish, to enable
retraction of the fishing tool 40 to remove the fish. Each jaw 50 may include any

number or configuration of teeth 64.

[0030] FIG. 5is a cross-section of the assembled fishing tool 40 taken along
line 5-5 of FIG. 2 in accordance with an embodiment of the present invention.
FIG. 5 depicts the internal features of the upper frustoconical member 42, the
inner tubular member 46, and the outer tubular member 44. As shown in FIG. 5,
the interface between the upper frustoconical member 42 and the outer tubular

member 44 may form a hydraulic chamber 68. The upper frustoconical member
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[0031]As further shown in FIG. 5, the interior of the outer tubular member 44 includes recesses 71
having upper angled surfaces 72 and lower angled surfaces 74 that receive the jaw 50. The angled
surfaces 72 may be configured to match the outer edge of the jaws 50 and aid in retaining the jaws 50
in the receptacles 60. As described further below, to actuate the fishing tool 40, the outer tubular
member 44 may be moved in the axial direction illustrated by arrow 76 by hydradip-paaeaoe in the
chamber 68. As the outer tubular member 44 moves in the axial direction 76, the lower angled

surfaces 74 exert a radial force, indicated by arrow 78, on the jaws 50, The jaws 50 move radially
waret towed T TGRS DU A Do g B L oA 4 L Y RE Mot 64 of he Jaws 50
engage the fishBbeacédheTfishipgy ¢oohdid it enpagey i khdelishetbromghetbe 3@y 56, gheafishing tool 40
and fish may,.be removed together. [0032]FIG. 6 is a perspective view of the fishing tool 40 installed in
tho BOP 2608 ST AN TR e IR0 L el (e o RS 058850 may e
inserted intotkenB® R 26nd the dirtertmialiiictitiee dytear tobusd, mechbas 4@ rettieveutish left in the well
16. As mentj ishi I y. ipul ipe F | coupled to the
upper protrltjfsﬁlfc)])'%I 6 e%@é Eé ?ﬂ%@dﬁ%&?ﬁ&ﬁ%mﬁﬁgﬂﬁﬁg '§f’tﬁé %ﬁsﬁﬁ%cz%%ol 40. When

inserting theat_rmﬁgitablmsaabodésmmeﬂeqeh@q@h_thg wibenyalnf ﬁ]g_cpyéegémarym@fam in the
directions inglicatrh by mﬂema‘??@%%‘iﬁgﬁﬁ'&? ARhingiod 49 yuibe iRwe Rk g spapeuvered over

and around any deformed portions of , €.0., drill pipe 34, in the well 16." [0033]FIG. 7 is a
cross-sectiofnef $aalfiaRmhg ks byt anea ek Borpsedlamay defingIchmeer fPaccordance with an
embodiment of the present invention. The fishinqgtoo_l 40 may be installed in the BOP 26 to retrieve

fish, e.g. drilffPdla4, ABMHTNETFOPYE. AL 1314 BEJOLETRE AUPPE B SRR T EMPSIHE*34 may be
deformed, suchudeshaareskeitt raflenqapmdicagidis iaiased 770fdhe BWEr 2gldte fishing tool 40 may

hen be i ' 11161 [ ill pipe 3 hat drillj ' ft

romoval of T BT i A K RHBURTLICUr. NE ALHIRG BBl 0 oA LIPS acRHbaion” such
that the jawscbattthth@shuibey &g el Ofdre naverifoged aidtlinthetdisimeibe HnisphderBthd0034]As

d ibed ' ! includ ' h

MR Tl S S e R T —

circumference ??PE
of the mineratitstttbtian ByemPeri4d mehbierevat dy thkoaxidicdirsiintidioistratedddypiassvmud or other

fluid so that e, jSiARLIAR! AR SO RSERREHDUISECHL BN BHRRS cRBIIaS 65 of the

outer tubular member 44 may also allow mud or other fluid to be displaced as the fishing tool 40 is

inserted. [00BSYAS ifboted axaldirasdiam Ber thelawer £ aieteursitag beaerhaasadial force,

indicated by arrow 78, on the jaws 50. The jaws 50 move radially inward toward
any fish disposed inside the inner tubular member 46 so that the teeth 64 of the
jaws 50 engage the fish. Once the fishing tool 40 is engaged to the fish through

the jaws 50, the fishing tool 40 and fish may be removed together.

[0032] FIG. 6 is a perspective view of the fishing tool 40 installed in the BOP
26 in accordance with an embodiment of the present invention. The fishing tool
40 may be inserted into the BOP 26 in the direction indicated by arrow 80, such
as to retrieve fish left in the well 16. As mentioned above, the fishing tool 40 may
be manipulated by a pipe or other tool coupled to the upper protrusion 56
extending from the upper frustoconical member 42 of the fishing tool 40. When
inserting the fishing tool 40 into a well 16, the fishing tool 40 may also be
generally rotated in the directions indicated by arrows 82, so that the fishing tool
40 and the jaws 50 may be maneuvered over and around any deformed portions

of fish, e.g., drill pipe 34, in the well 16.
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include one or more hydraulic lines 70 that are in hydraulic communication with chamber 68. The
chamber 68 may be an annular space defined by the interface of the upper member 42 and the outer
tubular member 44 and seals 67 and 69. As mentioned above, the jaws 50 may be captured by
receptacles 60 of the inner tubular member 46 and the recesses 71 of the outer tubular member 44.
The recesses 71 may include upper angled surfaces 72 and lower angled surfa@€p-08145@Xxplained
below, when the fishing tool 40 is moved from an unlocked position to a locked position, the translation

of the outer rm 44 in the axial directjon jndicated rrow 90 may cause the lower angled
curtace 74 AP Tecobto b ATRBSRI SO & BRI UAR BRAIEH BB On Siter the ol
of the drill pgred4d BAd6]piparEhiionedoadiaves WwithapesiisdshentofitidGresdheifisbitpitool 40 is an

unlocked pasjtiop such that the jaws 50 captured les.60 of OTD-031450 the inner tubular
omber 46 T TaEig 8 40N B A SIS S 2 08 P ol el S RIRR. 20 o1 the
fishing tool 48 nfrayrbibenaak1Geréds imbethe QS 16 anmbarpantoanyf tis .dAl pipscBibeckgbove, the

fishing tool rot pasition the, ja ' ishipgptaal 40 may be
lowered int(?) %a@:%ﬁﬁﬁ%‘r%;%%%r% (é)?fttéggsoyt}s%eérﬁ 6%%%@%@%26 gteﬂr?iﬁg %éﬁ%&@%?e%f%ﬁg tool 40 is
lowered intoTael@shing peeitdhmay thenimg ioseaedriaipibesueh 0 todréicyeshpArilmupget the fishing

tool to the “logheaRostifing EKAHIHEHL A BmERAIE 3 dhEECHAMOarR% fscsgh Qydraulic lines

70. The hydraulic fluid causes the chamber 68 to expand, translating the outer tubular member 44

relative to tHOAWPEP e 22 fRNNG 0PANGIE dDHINHEKAChROHHAR SichHBFhBiReiAWSL of the
outer tubula5@r@mk@ﬁ§|4i@t&gs4mgr@w§f &@@@@mﬁﬁ% ?igrgfé!@g, I§GEPRES J4 to exert an inward

radial force on the jaws 50, as illustrated by arrow 92. The jaws 50 may move inward in the radial
direction indioces] by Ayaesgrbedgaging, the iaatr Gbafdhe ansed @ svitajhadudemsedd. In some

bodi the hydraulic flu; b tained in the pi dt ipulate th
100140, .. RO ELASel L0 e BTSN SeC DS ATETE P M e e Hing 158140 n a locked
position aroimsebirighhe fishohgltpgd el G4ntio thecoodapmeenishofthemboeiai ent refctien estent invention.
As sh inEIG, 8 j o) ' [t y k itiop” Qf FIG. 7 h
that the oot B 5 T 5 e € (SR SATAINS b e B AT RIS R0 . e outer
tubular mentbet the fiskineteoirdbslatcbeadrsertethéodppeatasicediresitiorsublunther tleerbotgsses 71 of the

outer tubulag aRREE A AFGHIRIORRSHENISIE Al ILE AMYG Rt SaR5HGH Rbpue. the transtation of

the outer tubular member 44 to this position exerts an inward radial force, indicated by arrow 92, on

the jaws 50 déeRIarR RS {BOESHING teR)ADiNAPE e[ bite the drill pipe 34, as shown in regions 94.

After the jaws 50 engage with the driIIrFipe 34, the fishing tool 40 mg%/, be removed from the BOP 26,
)

such as by §9832ling feRERMGRBYPIANRLERAT BraRRIih L dElyngiar! 8. may

include one or more hydraulic lines 70 that are in hydraulic communication with
chamber 68. The chamber 68 may be an annular space defined by the interface
of the upper member 42 and the outer tubular member 44 and seals 67 and 69.
As mentioned above, the jaws 50 may be captured by receptacles 60 of the inner
tubular member 46 and the recesses 71 of the outer tubular member 44. The
recesses 71 may include upper angled surfaces 72 and lower angled surfaces 74.
As explained below, when the fishing tool 40 is moved from an unlocked position
to a locked position, the translation of the outer tubular member 44 in the axial
direction indicated by arrow 90 may cause the lower angled surface 74 of the
recess to move the jaw 50 into engagement with the fish, e.g., to e.g., “bite” the

wall of the drill pipe 34.

[0036] As mentioned above, in the position shown in FIG. 7, the fishing tool

40 is an unlocked position such that the jaws 50 are captured by the holes 60 of
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[0039]FIG. 9 depicts a process 100 for using the fishing tool 40 to retrieve a fish in accordance with an
embodiment of the present invention. Initially, the fishing tool 40 may be coupled to a pipe or other
component to be inserted (e.g., run) into the well 16 (block 102). For example, a pipe may be coupled
to the upper protrusion 56 of the upper member 42. The fishing tool 40 may then be inserted ("run")
into the BOP 26 or other component of the well 16 (block 104). During the inse@iPD-O3ERS, as
described above, the fishing tool 40 may be rotated and translated to maneuver the tool 40 (and jaws

50) around the fish (block 106). The togl 40 may be maneyyered until the too] 40 is in a desired
osition & AHEHATBI SR B AR A TSRO0 b O GBI RABB BRI Aler he tool
40 is positiolmethispdeitidic, hesawe Soayf biecixpling todihtOhydiabtnthasoberdiBittonttaye the fishing
tool 40 to th osition (klock 110). As described above, application of hydraulic pressure to the
chamber 6805 SEAE BN e A SF 0T B B SRS 1T B o cRLBIRN5 upper positon
toward the uppedienpositidéd (b Es1R). arbentdarenfishtsaf that toecisioingldoshébhbverydsecauses the

lower anglegog}glfggqﬁtg%éﬂm%ﬁ@%ﬁ . ysi8w§4z%%% (E{:F?J]%q% %crfrlz(]c)é\éﬂg the jaws 50 in a

radially inward direction to engage (e. ite cking the tool 40 and

engaging thﬁﬂi’ﬂgﬂ S0 xyiid) the shidhediiingsiealdRanstdne dehimap Setsinavedrmg the BOP 26

and out of the 16 (block 116). [0041]While the invention may be susceptible to various
modification®@tPdRembgre tifsepedmrosiibdiniametiacdisrieg LDAmMIBY R EAexample in the

drawings ansbish besiadeserieg ingaiaibppiria tblavsesnibsheglthrsudndgrgiaancthat the
invention is not intended to be limited to the particular forms disclosed. Rather, the invention is to

cover all mdHIfigaifond NEqINLAdiG Ui CateRTHNEEBMAG Fithin BXeLtiaNG'alBgdns the invention
as defined yutee tiodowingernbends detinivesio hERHHIIEATR b MBINlthe toghifdiradtivneral extraction

system, Cor?rpcﬂglaqu by arrow 90. The movement of the outer tubular member 44 causes
the lower angled surfaces 74 of the recesses 71 to exert an inward radial force
on the jaws 50, as illustrated by arrow 92. The jaws 50 may move inward in the
radial direction indicated by arrow 92, engaging the teeth 64 of the jaws 50 with
the drill pipe 34. In some embodiments, the hydraulic fluid may be contained in
the pipe used to suspend and manipulate the tool 40, e.g., the pipe coupled to

the protrusion 56.

[0038] FIG. 8 depicts the fishing tool 40 in a locked position around a fish, e.g.,
drill pipe 34, in accordance with an embodiment of the present invention. As
shown in FIG. 8, the jaws 50 are moved inward relative to the “unlocked position”
of FIG. 7 such that the teeth 64 of the jaws 50 engage, e.g., “bite,” the walls of
the drill pipe 34. Additionally, the outer tubular member 44 has been translated
toward the upper member 42, such that the recesses 71 of the outer tubular
member 44 are no longer aligned with the jaws 50. As described above, the
translation of the outer tubular member 44 to this position exerts an inward radial
force, indicated by arrow 92, on the jaws 50, causing the jaws 50 to move inward
and bite the drill pipe 34, as shown in regions 94. After the jaws 50 engage with
the drill pipe 34, the fishing tool 40 may be removed from the BOP 26, such as by

extracting the fishing tool in the axial direction indicated by arrow 96.
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an inner tubular member; an outer tubular member disposed about the inner tubular member; a
frustoconical member disposed over the outer tubular member; and a plurality of jaws disposed in the
inner tubular member and configured to engage a first component disposed in a second component of
the mineral extraction system. 2. The tool of claim 1, wherein each of the plurality of jaws comprises a
plurality of teeth disposed on a radially inner surface of each of the jaws. 3. TheTOe08f¢EIM 1,
wherein the inner tubular member comprises a plurality of receptacles configured to receive the

plurality of jaws. 4. Tlﬁ oql of claim 1, wherein the outer tu&ul ember camprises a plurality of
Focesses cOMEL IR H TR R A BP R 8T HRE S FF i Dol BRI G the purality
of recesses fisimpriges@aacy ethuppensootics anof aeaneleshianwesreiofackitvaligr¢ie the angled
lower surface gueria, 8 radially ipward Iorge 00 BIEReSHLS 88 SER AL TN IRY R dren the outer
tubular member moves ih an axial direction.

run) into the well 16 (block 102). For example, a pipe may be coupled to the

upper protrusion 56 of the upper member 42. The fishing tool 40 may then be

inserted (“run”) into the BOP 26 or other component of the well 16 (block 104).

During the insertion process, as described above, the fishing tool 40 may be

rotated and translated to maneuver the tool 40 (and jaws 50) around the fish

(block 106). The tool 40 may be maneuvered until the tool 40 is in a desired

position to enable the jaws 50 to engage a suitable portion of the fish (block 108).

[0040] After the tool 40 is positioned, hydraulic pressure may be applied to the
hydraulic chamber 68 to move the fishing tool 40 to the locked position (block
110). As described above, application of hydraulic pressure to the chamber 68,
causes the outer tubular member 44 to translate in the axial direction to an upper
position toward the upper member 40 (block 112). The movement of the outer
tubular member 44 causes the lower angled surfaces 74 to apply a radially
inward force to the jaws 50, moving the jaws 50 in a radially inward direction to
engage (e.g., “bite”) the fish (block 114). After locking the tool 40 and engaging
the jaws 50 with the fish, the fishing tool 40 and the fish may be removed from
the BOP 26 and out of the well 16 (block 116).

[0041] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.
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6. The tool of claim 5, wherein each of the plurality of jaws moves radially inward in response to axial
movement of the angled lower surface. 7. The tool of claim 1, wherein the frustoconical member
comprises a tubular protrusion extending from a first end of the frustoconical member. 8. The tool of
claim 1, comprising a hydraulic chamber formed at an intersection of the frustoconical member and the
outer tubular member. 9. The tool of claim 8, comprising one or more hydrauliQfiiz9314s@
communication with the hydraulic chamber. 10. The tool of claim 8, wherein the hydraulic chamber is
configured to expand to move the outer tubular member in an axial direction relative to the
frustoconical member and in an axial direction. 11. The tool of claim 1, wherein the outer tubular
member corGp#dMSa first plurality of holes, the inner tubular member comprises a second plurality of
holes, and the frustoconical member comprises a third plurality of holes. 12. The tool of claim 1,

wherein the first c%gpﬁj}tésﬁmg,igpg)@rggﬁﬂg%té% %c;mgﬁ%&xtraction system, comprising: a
fishing tool configured to retrieve a drill pipe, wherein the fishing tool comprises:
an inner tubular member;
an outer tubular member disposed about the inner tubular member;
a frustoconical member disposed over the outer tubular member; and
a plurality of jaws disposed in the inner tubular member and configured to
engage a first component disposed in a second component of the mineral

extraction system.

2. The tool of claim 1, wherein each of the plurality of jaws comprises a

plurality of teeth disposed on a radially inner surface of each of the jaws.

3. The tool of claim 1, wherein the inner tubular member comprises a

plurality of receptacles configured to receive the plurality of jaws.

4. The tool of claim 1, wherein the outer tubular member comprises a

plurality of recesses configured to retain the plurality of jaws.

5. The tool of claim 1, wherein each of the plurality of recesses comprises an
angled upper surface and an angled lower surface, wherein the angled lower
surface exerts a radially inward force on a respective one of the plurality of jaws

when the outer tubular member moves in an axial direction.

6. The tool of claim 5, wherein each of the plurality of jaws moves radially

inward in response to axial movement of the angled lower surface.

7. The tool of claim 1, wherein the frustoconical member comprises a tubular

protrusion extending from a first end of the frustoconical member.
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an inner tubular member; a plurality of jaws disposed in the inner tubular member and configured
to engage the drill pipe a sleeve disposed over the inner tubular member and configured to exert a
radial inward force on the plurality of jaws when the sleeve is hydraulically actuated in an axial
direction. 14. The mineral extraction system of claim 13, wherein the first component comprises a
blowout preventer. 15. The mineral extraction system of claim 14, comprising @Tmue®tesical member
disposed over a portion of the sleeve and configured to enable manipulation of the fishing tool. 16. A

method, comprisin fIShI tool into a firs com onen ofamlneral extraction system;
positioning 'pIura?t@/eotﬂQ\C@ea }?@e&?ﬁn qﬁg{QLﬁ)%YE&V% Pnf)'% "GP cf@ﬂ M around a component
disposed in ifiterseotioal ekthactiostsystital member and the outer tubular member.

9. The tool of claim 8, comprising one or more hydraulic lines in fluid

communication with the hydraulic chamber.

10.  The tool of claim 8, wherein the hydraulic chamber is configured to expand
to move the outer tubular member in an axial direction relative to the

frustoconical member and in an axial direction.

11.  The tool of claim 1, wherein the outer tubular member comprises a first
plurality of holes, the inner tubular member comprises a second plurality of holes,

and the frustoconical member comprises a third plurality of holes.
12.  The tool of claim 1, wherein the first component comprises a drill pipe.

13. A mineral extraction system, comprising:

a fishing tool configured to retrieve a drill pipe, wherein the fishing tool
comprises:

an inner tubular member;

a plurality of jaws disposed in the inner tubular member and
configured to engage the drill pipe

a sleeve disposed over the inner tubular member and configured to
exert a radial inward force on the plurality of jaws when the sleeve is

hydraulically actuated in an axial direction.

14.  The mineral extraction system of claim 13, wherein the first component

comprises a blowout preventer.
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hydraulically actuating a second tubular member of the fishing tool to move the plurality of jaws radially
inward; and engaging the jaws with the component such that the fishing tool is secured to the
component. 17. The method of claim 16, comprising removing the fishing tool and the component
from the mineral extraction system. 18. The method of claim 16, wherein positioning the plurality of
jaws comprises rotating the fishing tool, translating the fishing tool, or a combir@tiondBe4sof. 19. The
method of claim 16, wherein inserting the fishing tool comprising lowering the fishing tool from a rig

into a blowout preventer of a mineral extraction system. . The method of claim 16, wherein
nycraulicall ot PROSE ST TSRS FSLEL SIS TRIRG 42 CEe GRS Ear member i

an axial diregédnber disposed over a portion of the sleeve and configured to enable

manipulation of the fishing tool.

16. A method, comprising:

inserting a fishing tool into a first component of a mineral extraction
system;

positioning a plurality of jaws disposed in a first tubular member of the
fishing tool around a component disposed in the mineral extraction system;

hydraulically actuating a second tubular member of the fishing tool to
move the plurality of jaws radially inward; and

engaging the jaws with the component such that the fishing tool is secured

to the component.

17.  The method of claim 16, comprising removing the fishing tool and the

component from the mineral extraction system.

18.  The method of claim 16, wherein positioning the plurality of jaws
comprises rotating the fishing tool, translating the fishing tool, or a combination

thereof.

19.  The method of claim 16, wherein inserting the fishing tool comprising
lowering the fishing tool from a rig into a blowout preventer of a mineral

extraction system.
20. The method of claim 16, wherein hydraulically actuating the second

tubular member comprises moving the second tubular member in an axial

direction.
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