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t her et hr osafhty vadvesuch, TRSVs are fail safe valves. As TRSVs are often
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inserted i nsc'ﬁge the original TRSV and WO 02/ 086282 PCT/ US02/ 05490 operated
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val ves are As these subsurface safety valves are built into the tubing string, these valves are

typically referred to as tubing retrievable safety valves (“TRSV”). TRSVs are normally
operated by hydraulic fluid pressure which is typically controlled at the surface and transmitted
to the TRSV via a hydraulic fluid line. Hydraulic fluid pressure must be applied to the TRSV
20 to place the TRSV in the open position. When hydraulic fluid pressure is lost, the TRSV will
operate to the closed position to prevent formation fluids from traveling therethrough. As such,
TRSVs are fail safe valves. |
As TRSVs are often subjected to years of service in severe operating conditions, failure
of TRSVs may occur. For example, a TRSV in the closed position may leak. Alternatively, a
25 TRSV in the closed position may not properly open. Because of the potential for disaster in the
absence of a properly functioning TRSV, it is vital that the malfunctioning TRSV be promptly
replaced or repaired.
As TRSVs are typically incorporated into the tubing string, removal of the tubing string
to replace or repair the malfunctioning TRSV is required. As such, the costs associated with
30 replacing or repairing the malfunctioning TRSV is quite high. It has been found, however, that

a wireline retrievable safety valve (“WRSV”) may be inserted inside the original TRSV and
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using a rgRisat heibdehNBcked out, even if other safety valves have closed the tubing string, high
pressure formation fluids may travel to the surface through the hydraulic line.
In addition, manufacturing a TRSV with this radial bore requires several high-precision
25 drilling and thread tapping operations in a difficult-to-machine material. Any mistake in the
cutting of these features necessitates that the entire upper subassembly of the TRSV be
scrapped. The manufacturing of the radial bore also adds considerable expense to the TRSV,
while at the same time reducing the overall reliability of the finished product. Additionally,
these added expenses add complexity that must be built into every installed TRSV, while it will
30 only be put to use in some small fraction thereof.
Attempts have been made to overcome these problems. For example, attempts have
been made to communicate hydraulic control to a WRSV through a TRSV using a radial cutting

tool to create a fluid passageway from an annular hydraulic chamber in the TRSV to the interior
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20 communicated from a non annular hydraulic chamber of a rod piston operated tubing retrievable
safety valve to the interior thereof so that the hydraulic fluid may, for example, be used to
operate a wireline retrievable safety valve. This may become necessary when a malfunction
of the rod piston operated tubing retrievable safety valve is detected and a need exists to
otherwise achieve the functionality of the rod piston operated tubing retrievable safety valve.

25 The rod piston operated tubing retrievable safety valve of the present invention has a
housing having a longitudinal bore extending therethrough. The safety valve also has a non
annular hydraulic chamber in a sidewall portion thereof. A valve closure member is mounted
in the housing to control fluid flow through the longitudinal bore by operating between closed
and opened positions. A flow tube is disposed within the housing and is used to shift the valve

30 closure member between the closed and opened positions. A rod piston, which is slidably
disposed in the non annular hydraulic chamber of the housing, is operably coupled to the flow

tube. The safety valve of the present invention also has a pocket in the longitudinal bore.



and opened positions. A flow tube is disposed within the housing and is
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the pocket, the radial cutting device will be axially and circumferentially aligned with the non
annular hydraulic chamber. Through operation of the radial cutting device, a communication
path is created from the non annular hydraulic fluid chamber to the interior of the safety valve.

25 As such, hydraulic fluid may now be communicated down the existing hydraulic lines
to the interior of the tubing. Once this communication path exists, for example, a wireline
retrievable safety valve may be positioned within the rod piston operated tubing retrievable
safety valve such that the hydraulic fluid pressure from the hydraulic system may be
communicated to a wireline retrievable safety valve.

30 In another embodiment of the present invention, a lock out and communication tool is
used to lock out the safety valve and then establish a communication path between the non
annular hydraulic chamber in a sidewall portion of the safety valve and the interior of the safety

valve. In this embodiment, the lock out and communication tool is lowered into the safety valve
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safety valve and maintaining the safety valve in the val ve open position by

pr event i ngomomweitetitén tobl, rétdevingithe lock out and communication tool from the safety valve and
maintaining the safety valve in the valve open position by preventing movement of the rod
piston with an insert that is left in place within the sidewall portion when the remainder of the

radial cutting tool is retracted.

25 BRIEF DESCRIPTION OF THE DRAWINGS
For a more complete understanding of the present invention, including its features and
advantages, reference is now made to the detailed description of the invention, taken in
conjunction with the accompanying drawings in which like numerals identify like parts and in
which:
30 Figure 1 is a schematic illustration of an offshore production platform wherein a
wireline retrievable safety valve is being lowered into a tubing retrievable safety valve to take

over the functionality thereof;



piston with an insert that is left in place within the sidewall portion
when the remai nder of the radial cutting tool is retracted. 25 BRI EF
DESCRI PTIvEN 02les86BBIE DRAW NGS For a nore conpl et e under st an@cmgiSot/oisbe
present invention, including its f.eatures d advantages,. reference i s now
Tado 1o the. def Botssdirelart Bidsh frebphe i SEmer SR E B RE SRt ioh® Roh FethietoBn

Wi th the geGaeRaNANRsHVAWEREAft) aIVbGHe bicként MABRTISH fn itdhaNd dlYsedipesitiday t s
and in which: 30 Figure 1 is a schematic illustration of an offshore
producti on pl aFfgoren 3déBeire cepss pictiohdlndgewseef susoesbive agil sgofiopnpl/eredspisienng

| owered into a bi ng. retrievabl e.saf val ve to.take. over the ..
funct | onaPpeyRs PR ot St BB ES hadia SrtBundi i B P Rostion
cross; sect i onaFiguie8 W -4H ard UFdsE Setivitul divd bf §RE4sEIVA 8xiflf setidn® @f PetiiinieaRnat ed
tubing retrievabl e safety valve of the present invention in its valve

cl osed pom:Od phihe prersp@funwtlsm 3B are cross sectional views of successive
axial sectli OnSFl?g];gll{e% 5[6‘953 Qﬂc%[‘o%pschgr?aﬁ %:%@ O%%F&givé g)%!il"_s%&?ol?lls St %%tnirgé{ni}faiﬁo}{e of
t he present inv Ton Tn rts valve open position; I'gures - are Ccross
sect i onal tdel 6fvae ples@it aBRAISINVIA i@ XirdlingSeitionAsd dfspesed imartodipisidr eperatédbingf

the present invention; Figures 5A-5B are cross sectional views of

successi Vgetxa%{agle %@éﬁt’ V@M%Ogﬁleﬁr%é?ﬁfﬂmn@aﬁ on tool of the present invention
inits running iAO, ' il :
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retrievabl e sa y val ve of the present invention; Figures 9A-9B are cross
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tubing retrievable safety valve of the present invention;
Figures 9A-9B are cross sectional views of successive axial sections of a communication
20 tool of the present invention in its retrieving position and still substantially disposed in a rod
piston operated tubing retrievable safety valve of the present invention; and
Figures 10A-10C are cross sectional views of successive axial sections of a lock out and
communication tool of the present invention disposed in a rod piston operated tubing retrievable
safety valve of the present invention.
25
DETAILED DESCRIPTION OF THE INVENTION
While the making and using of various embodiments of the present invention are
discussed in detail below, it should be appreciated that the present invention provides many
applicable inventive concepts which can be embodied in a wide variety of specific contexts.
30 The specific embodiments discussed herein are merely illustrative of specific ways to make and
use the invention, and do not delimit the scope of the invention.
Referring to figure 1, an offshore oil and gas production platform having a wireline

retrievable safety valve lowered into a tubing retrievable safety valve is schematically
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20 If, for example, tubing retrievable safety valve 38 is unable to properly seal in the closed
position or does not properly open after being in the closed position, tubing retrievable safety
valve 38 must typically be repaired or replaced. In the present invention, however, the
functionality of tubing retrievable safety valve 38 may be replaced by wireline retrievable safety
valve 44, which may be installed within tubing retrievable safety valve 38 via wireline assembly

25 46 including wireline 48. Once in place within tubing retrievable safety valve 38, wireline
retrievable safety valve 44 will be operated by hydraulic fluid pressure communicated thereto
from surface installation 40 and hydraulic fluid line 42 through tubing retrievable safety valve
38. As with the original configuration of tubing retrievable safety valve 38, the hydraulic fluid
pressure must be applied to wireline retrievable safety valve 44 to place wireline retrievable

30 safety valve 44 in the open position. If hydraulic fluid pressure is lost, wireline retrievable
safety valve 44 will operate to the closed position to prevent formation fluids from traveling

therethrough.
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Referring pow to figures 2A and 2B, .therein.is depicted gross sectional
U e of IBSEERSIBORAT BB RGO UL GEet P RS Qe Bp e gl uard
embodyi ngyRribNGF b @&r&?oﬁcﬁ? RE&e &M the ldBVARAIdDrebtich by {ORRFEHE Bb@drh beihY
illustrated and generally designated 50. Safety valve 50 may be connected

directly correspondisg figuh. Pl itiow tenindergtodd that thiei dgminbole .coBabrsnis des¢rited50

has a 10 bstantially cyli.ndrical outer housing 52.that.includes tq
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20 Top connector subassembly 54 includes a substantially cylindrical longitudinal bore 60
that serves as a hydraulic fluid chamber. Top connector subassembly 54 also includes a profile
62 and a radially reduced area 64. In accordance with an important aspect of the present
invention, top connector subassembly 54 has a pocket 66. In the illustrated embodiment, the
center of pocket 66 is circumferentially displaced 180 degrees from longitudinal bore 60. It will

25 become apparent to those skilled in the art that pocket 60 could alternatively be displaced
circumferentially from longitudinal bore 60 at many other angles. Likewise, it will become
apparent to those skilled in the art that more than one pocket 60 could be used. In that
configuration, the multiple pockets 60 could be displaced axially from one another along the
interior surface of top connector subassembly 54.

30 Hydraulic control pressure is communicated to longitudinal bore 60 of safety valve 50
via control conduit 42 of figure 1. A rod piston 68 is received in slidable, sealed engagement

against longitudinal bore 60. Rod piston 68 is connected to a flow tube adapter 70 which is
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val ve cl osure chanisms i ncluding, but not limted to, rotating balls,

reci pr ocathdgppemlpebiss flow tube 72.i Ke.flow tube 72 is retracted, flapper closure plate 78 will
rotate about pin 84 and seal on seat 82.

If safety valve 50 becomes unable to properly seal in the closed position or does not
properly open after being in the closed position, it is desirable to reestablish the functionality
of safety valve 50 without removal of tubing 30. In the present invention this is achieved by

25 inserting a lock out and communication tool into the central bore of safety valve 50.

Referring now to figures 4A-4B, therein is depicted cross sectional views of successive
axial sections a lock out and communication tool embodying principles of the present invention
that is representatively illustrated and generally designated 100. Communication tool 100 has
an outer housing 102. Outer housing 102 has an upper subassembly 104 that has a radially

30 reduced interior section 106. Outer housing 102 also has a key retainer subassembly 108

including windows 110 and a set of axial locating keys 112. In addition, outer housing 102 has

a lower housing subassembly 114.
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extension 128 is a punch rod 130. Punch ro ext ends down t hrough

conmmuni catadallyt extendable through window 152 of main mandrel 132. Main mandrel 132 has a

downwardly facing annual shoulder 154.

The operation of communication tool 100 of the present invention will now be described
relative to safety valve 50 of the present invention with reference to figures 5A-5B, 6A-6B, 7A-
7B, 8A-8B and 9A-9B. In figures SA-5B, communication tool 100 is in its running

25 configuration. Communication tool 100 is positioned within the longitudinal central bore of
safety valve 50. As communication tool 100 is lowered into safety valve 50, downwardly
facing annular shoulder 154 of main mandrel 132 contacts profile 74 of flow tube 72. Main
mandrel 132 may downwardly shift flow tube 72, either alone or in conjunction with an increase
in the hydraulic pressure within longitudinal chamber 60, operating flapper closure plate 78

30 from the closed position, see figures 2A-2B, to the fully open position, see figures 3A-3B.
Alternatively, if safety valve 50 is already in the open position, main mandrel 132 simply holds

flow tube 72 in the downward position to maintain safety valve 50 in the open position.
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Lool 100 Fngsh Prieesiert1 48 ormavedhemrgye daisalows &k loger LAY tlﬁn
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position to,

BT/ Usoz/ 85405 Al e s HETER A aeHane Koo Hoy e PO BaP iyt SFE POe to outer
housing 52 of iﬁ&&woﬁ/%\éﬁpﬁ% 13@%&-& g aqiovds%ﬂéﬂ £ 180%8d Hedn Rfindrel 132 to
comuni cation tool 100 engage profile 62 of safety valve 50. Once axi al
| ocate ng ketgi®s rdlati’vedb howyimgi HiZcadiesparntdeninaridy€l 1d 8 gd gempunication t60l 160 apd fafety
valve 50 due to the torsional force stored in torsion spring 138. This rotational movement
circumferentially aligns carrier 146 and insert 148 with longitudinal bore 60 of safety valve 50.
This is achieved due to the interaction of circumferential locating key 140 and pocket 66.
Specifically, as punch rod 130 and main mandrel 132 rotate relative to safety valve 50, collet
25 spring 142 radially outwardly biases circumferential locating key 140. Thus, when
circumferential locating key 140 becomes circumferentially aligned with pocket 66,
circumferential locating key 140 moves radially outwardly into pocket 66 stopping the rotation
of punch rod 130 and main mandrel 132 relative to safety valve 50. By axially and
circumferentially aligning circumferential locating key 140 with pocket 66, carrier 146 and
30 insert 148 become axially and circumferentially aligned with longitudinal bore 60 of safety
valve 50.

Once carrier 146 and insert 148 are axially and circumferentially aligned with

longitudinal bore 60 of safety valve 50, communication tool 100 is in its perforating position,
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saf ety vabpwsend cloByreaX flappey choudre pdate @8ythencbeniockinigyusbdfetyivalyedir dundditient i al

axi al 1y adGCPREtEIaY b ol el # ALV Pt G eigreardeh ohbrdedis Brot: y
val ve 50. ,1&)%36&9&1%&%0 134 iARFlol JF38fety vEAR SBNhidERbeXis@) orekdrfipB] 6 bfsthieal |y
aligned wt | ongi tudi nal bore 60 of safety valve 50, comunication tool
100 ke i naiviselinerétdeeblagbpasiceisafety valve that is inserted into locked out safety valve 50.
Referring now to figures 10A-10C, therein is depicted cross sectional views of
successive axial sections a lock out and communication tool embodying principles of the
present invention that is representatively illustrated and generally designated 200. The
communication tool portion of lock out and communication tool 200 has an outer housing 202.
25 Outer housing 202 has an upper subassembly 204 that has a radially reduced interior section
206. Outer housing 202 also has a key retainer subassembly 208 including windows 210 and
a set of axial locating keys 212. In addition, outer housing 202 has a lower housing
subassembly 214.
Slidably disposed within outer housing 202 is upper mandrel 216 that is securably
30 coupled to expander mandrel 218 by attachment members 220. Upper mandrel 216 catries a
plurality of dogs 222. Partially disposed and slidably received within upper mandrel 216 is a

fish neck 224 including a fish neck mandrel 226 and a fish neck mandrel extension 228.

Partially disposed and slidably received within fish neck mandrel 226 and fish neck mandrel
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WO 02/ 086282 PCT/ US02/ 05490 as depicted in figures 8A-8B. In this
configuration, additional dowward jarring on comunication tool 100, of a
suf fi ci enwoandsqsedet ermi ned force, shears pin 134 vvhi ch airawoz2/qpdoch rod

130 to nove down dI rel 0 130
Soonmer o1 SriefSAr 998 S5 % ABeRmd 200 B, R0 G Eit; i ArBieh, 1ok
val ve 50. .JhguARRidh t%l R0eRY idpatiallyuspbicdhd seleétp«erﬁsqilua&wyecre%@W@@hmgmon

64 is determ ned by the nunber of jars applied to punch rod 130. The
nunber of njaades] éﬁ%landdmam mandrkl exignsico 268 ofrthddpek @uh@drtMS@fdlqsrbdwt and
factors such as. tt lg(ﬁfess of radially reduced region 64 and the type of
mat eri al §@P@8Plé’al?rbtip° housing 52. W th the use of communication tool

100 of the prepgidh ro@?eMindainimhanideb] P3Ese GEvAYy 12 relhfivdrio dnpsedtherdhear
provi des a conmmuni cation path for hydraulic fluid fromlongitudinal bore 60

to the i nind3dorMain razifdeal239as sleo Bibiallgrfexedirplglyq tojlawer housingsybagsemply 214
di al du t I d th
gﬁr :c : c ey ) g e??lgr Sgg 36260 sheP Hgiﬁfﬂgéa $lﬁeQ{ %)91% 233:68 15]) ot. gu¥ %?e\reg{ félﬁm adid) €

flgures ion, punch'rod

130 has rmmEMeiwwmeHIMdeammhd 16\Ger Housihg Retsdssambignel baxilempievent 128
has retracted from behind keys 106 and exrander nmandrel 118 has retracted
from behi Friativs rasefian between mak mandsel 232 apghlawer hpyugng subgssstibieakd: ok tarsignali oo

to re| eas RIS d
ovetbe Se SRR Ry TR S B IAUT EoE A s
of fl appetorsibagiusl iplcrard b, spirblewelnd tosn speing@Bi.saf ety val ve 50. In

addition, flow passageway 150 of | nsert 148 all iow for the co ni cati on of
hydraul i c 1 ui Atk Omemymandichad2 1 dresn %rsntf'cﬂ Gafipg kex24Ghen YsAepsr 474 ve

50 which gap, g#}ﬁ@%ﬁ RircEATB R 1 iADRN LS ieuds W B lrifiSpih Ok e 3Bl

subsurface sa Ve th IS 1nsert out ety val ve 50.
Ref erri ng ththard tadial amv&ﬁhéntlﬁ(f;lrmmferenmalllecaﬂiegikrey ed0dros masrentandnhm?/l ews

f | ti k t t
D i NG bl e RS RAB AT S R PerEEY thqt B swsehefhot feiopfelsvidicnd
and gener gld 3 rdgREg Qﬁ? ﬁg:b%lgﬁ an Iﬁ%alqmﬁs i SQSb O@arrié? Plik QR Risert 98K aQUL

and communi cation too as an outer 202. 25 Quter housing 202
has an uppalialdytendahibihyouB4vindat 22i2aof naain aulmdadel 332 edaio evhnidret 232 is threslediyon

oSSR o o Mgt AR PRt i 9
housi ng 2Q2\ R ad (!oﬂ’ﬂﬁlﬁm&f?féﬁ't&ﬂ 20§ HQ@WM&%& ¥ 11762 with Q&Md(s l%ip%p%fhe\‘Wﬁ hin
outer housing 202 1s upper nmandrel 216 that is securab coupled to
expander m@ueldsceping 8ction Q&ﬂtaad laretabet sectivar2o62 20 addipgrea Imimd t}ellomcﬂlt@artrqnes a
of lock out and communication tool 200 includes a dimpling member 268 that is radially
extendable through a window 270.
In operation, as lock out and communication tool 200 is positioned within the
longitudinal central bore of safety valve 50 as described above with reference to tool 100,

25 flapper closure plate 78 is operated from the closed position, see figures 2A-2B, to the fully
open position, see figures 3A-3B. Lock out and communication tool 200 moves downwardly
relative to outer housing 52 of safety valve 50 until axial locating keys 212 of lock out and
communication tool 200 engage profile 62 of safety valve 50 and are locked therein.

In this locked configuration of lock out and communication tool 200, shears pins 236

30 may be sheared in response to downward jarring which allows punch rod 230 and main mandrel

232 to move axially downwardly relative to housing 202 and expander mandrel 218 of lock out

and communication tool 200 and safety valve 50. As explained above, this downward

movement axially aligns carrier 246 and insert 248 with radially reduced area 64. In addition,
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plurality of dogs 222. Partially disposed and slidably received within
upper mandrel 216 is a fish neck 224 including a fish neck mandrel 226 and
a fish newbooesdsel extension 228. Partially disposed ana@Csiusdzatd4yo

ived wthin fj. Kk |, 226 .and_fjsh kK mandrel .12, WD
Lo Sousa o086 28 BT S BY  BS DA et s o5
extends dgpprdhveweRol ock out and conmuni cation tool 200 and is partially

di sposed and selectively slidably received within nain mandrel 232 and
mai n mandrel eRyenillpandeitcuniferenigallysdignivgcirpernfereniiablocatingidkey 360 i pocket

communi catjon togl 200. 5 h raod 0 and. mai ngdr el. . Laitially
fixed rel é%’ic\z}'é”elr 24%%(9%%? ﬁ@g‘%}?% ﬁééﬁy agfl lrilgﬂ{.%r ' rs}ié%%r%é'r l?rgg)ﬂéll%s&dé?so

i nitiall ybéexe@ drebaétyveall® J00wsh o sidigiondbaiesamiaty j2tihg of 16¢k @it hadsi ng
202 by shear pins 236. Shear pins 236 not only prevent relative axjal

novenent benmEBisatier @ohdhels sufBoientnd pscdetermunes fatre sherts e 4y which allow
| t . . . .
SubaseenbpiepfaF 230 olfaledoinbifny SRR R ERANAD Ad fuetf Hon U AGKA' N0

mandr el 238). aadphmenesd D30sbgdsubasdignipbart 248%pendttatss ratiallyireduaéd fegit G4sof
created by spiral wound torsion sprig&; 238. Attached.to main mandrel 232 is
a ci r cunf &feitvpip SPokutthes axed of purshged 2 Hbdqypeardlyselativsrto gpgin mandrph 3 39qnd 2.

G of ) . el hl . 4 e
the St wet i BepdePRLRiln 350 o6t SBEMIE el ST TCROEI (oS g ic B D
mandr el 2@der ballDifspfesedalve S0iwhichapreverandpehrd2Bidel of pistoar6d sfier 2ddk dutamdhas

an insert 248 on the outer. surface thetreof I nsert 248 includes an

i nternal fommynisatanigallp is sefrieved fromasa QWGV%deh'nsert 248 are radially
ext endabl et Nr qHgh i DRI RRR0Pock B nTRBR hicadd (obP30D dTAAUYElen?Ader
threadedly at ?ggﬁrggh{%%naiﬁ Prar?cre gxtenglﬁlolr? 260.0 In the iIrI Sgtra% edn
enbodi mentvjthtdaety oalke G0tofploe piesant ddvention khus adlownfir denieuking aut ofa tabpis@00

al so i ncl udes |l ug 262 wi.th contacts upper..shoul der .74, 20 a tel escoping
Sect ion 28BS Pap bietd Shs GrouacH R LR PETBRIC i BB e HET PO
portion %ids@%'@al@&t and communi cation tool 200 includes a dinpling nmenber
268 that 1s radially extendable through a window 270. In operation, as

| ock out and c®hilerthisanvention bad be20@escsibpd wiithi aoefelendk thillustriteve dnohoglirherds,nal

central bqre, of safety valv 0.,as descrli be bove w refer e.to tqol
100, |25 MSgpERDEngs HPenisHasEio 78 coETIBLITE BB e 1008 BRRGRI RS see
figures 285 2Bnafithstdiehd HhubatRReMbRAThdnt A waES Sth&nfodRAeBof theGrveRdn,and
comruni cat1 on tool 200 noves downwar dl

20 will be apparent to persons skilled in the art upon reference to the description. It is, therefore,

intended that the appended claims encompass any such modifications or embodiments.
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relative to outer housing 52 of safety valve 50 until axial |ocating keys
212 of lock out and comrunication tool 200 engage profile 62 of safety

val ve 50 wod2as®@st ocked therein. In this | ocked confi guratcaruset/oddseck out
and comruni cation tool 200, shears pins 236 30 nmay be sheared in response
to domm%afé?r“%"ﬁ‘ﬁ Whi ch all ows punch rod 230 and main mandrel 232 to
nove axial ly dewnwa i n%l}gjd : ; gnu,qi% 8 of
| ock out and 2'0%%%%%%%%%?%%% an {s:%]!lé'? éld\?g’ﬁ’\‘}gﬁgo regggéllj%i@%laefgt;‘
above, t hivavedanngradnomenmrienhydilal ¢hander gme sidawalleporfidt therebf theemethad 8
with radially.reduced arga 64. In addition, 13 WO 02/086282 PCT/ US02/ 05490
ci rcunf er EYP réslmng‘EQf‘ﬁpﬁQ ‘key 240 is both axially and circunferentially
aligned with ppekets 6conthusiafifiny to6RIngeingla rﬁMala_&!ltﬁh%me@ﬁ@ within the tubing
circunferentially aligning circunferential |ocating key 240 with pocket

66, carri mtriodblezatety naee;t 248 becone axially and circunferentially aligned
wi th | ongitudinal .bore,60 of, safety valv 0 _such that ,additjonal .
downward jarri W&algﬁaﬂ%ﬁ’&g tgﬁfacgﬂcfu@mm%é’%@otﬁePS%F‘H%‘H%JP e ﬂg ﬁhr{q%rem and
predet er m ned tpdunfefnEallF aRding Stk ¥idif RuinkQvideunieh thcofor? dthulla Hyaysilic
downwardly relative to main mandrel 232 and nmai n mandrel extension 260. As
punch rodcizdthemmnd downwar dly, insert 248 penetrates radially reduced
region 64 of safet al.ve 50, Furi av 0, y
relative to mnemeliEe st il bRRME BIRED b R S o

di npling gRisihg 2e8evableGafttyaedlvabydradmilyipandiating ehel radibheuttingde@icewrdoligtothe
safety valve 50 which prevents upward travel of piston 68 after |ock out
and conmsidevall pertion end it thej npnaanylpplydiaylicghpmleet y val ve 50. The uni que
interaction of |ock out and comruni cation tool 200 of the present invention
with safety valve 50 of the present invention thus allow for the | ocking
out of a rod pRst onThd metpanat®ited af Giyh Vahweinahe step bf lobstirponsannhwdtdtion of
its hydraulic fluid to operate, for exanple, an insert valve. Wile this

i nvent i ontaphBavieenraded cHitiba devire Withinrthe Biomgastricyable pafety valvieJartharsemPregt s,
this descrjnti [ o nstesk . t i imting sense.

Vari ous ngfgﬁ?dglin%rz;htx?agrllés&gﬂ Igé}gonbl n%c;[‘??rgﬁ%ﬁ%&% tth{’aﬁﬂﬁol J]u%rtgp!ae!u ve enbodi nents as
wel | as ot her enbodi nents of the invention, 20 will be apparent to persons
skilled in the art ugon reference to the description. t her for£é1

| It. ]s,..
i ntended that She appeRWBWda@s scHgd anglainphedegHyths step Oﬁﬁﬂﬁfﬂx aligningthe

embodi men%&ttiné’éevice with the non annular hydraulic chamber further comprises axially shifting a first

20 section of the communication tool relative to a second section of the communication tool.

4. The method as recited in claim 3 wherein the step of axially shifting a first
section of the communication tool relative to a second section of the communication tool further
comprises shearing a shear pin initially coupling the first section of the communication tool

25 with the second section of the communication tool.

5. The method as recited in claim 1 wherein the step of circumferentially aligning
the radial cutting device with the non annular hydraulic chamber further comprises rotatably
shifting a first section of the communication tool relative to a second section of the

30 communication tool.
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WO 02/ 086282 PCT/ US02/ 05490 What is clainmed is: 1. A nethod for

comuni cating hydraulic fluid through a tubing retrievable safety valve

havi ng a worzasased ar hydraul i c chanber in a sidewall port iPGm/IISthmmf t he
met hod conpri sing e s i

radi al cutti nggdew tcrg \We{&hd% 'S rﬁm?efjuﬁl ngm%gwﬁrrggl\r}ﬂgpﬂeg%h&?[a&g%b %)?ilg%l |y

al i gni ng tdtGoh afkhatofniuhicagondedlireleti v thla stdvad Bedtion bithe @bmbAweicatid tcolq’anmaer
circunferentially aligning the radial_ cutti nogl&dew ce with the non annul ar

hydr aul i ccompassahearmg shoarria sovmgeahe fit seqhian o4 rageynmynieationdodlonthatisul ar
hydraul i c e the tubing retrievable safety valve
by radi al F@c@%‘é’?ﬁc{tlpg%ﬁﬂé ollq%l%%fl? é)ol.llttl ng device through the sidewall
portion and into the non annul ar hydraul i c chanber. 2. The nethod as

recited in clalml wherein the step | ocating a comuni cati on t ool
havi ng a radi af’- cuttpﬁﬁleﬁ@@@éé@c\’/&?‘iﬁ’i a‘Ph]eW ?ﬂ?l“ﬁﬂe pl&p Pf efcas %regté%lb(ta\jlg(}‘é‘gve
further c S alpel t -1 Qol
nto a pr o raascufiE S Bt lne BGT dRflak el DrRr ARG Ebanie
axially abirgnnfegerﬂtlbk}y mhghiag a dretiniferentité Vocatngike of the commmaemicatioartosiywitaal i ¢
chanber further conprises axially shifting a first 20 section of the
communi caPPe§tt ool relative to a second section of the communication tool.
4. The nmethod as recited in claim3 wherein the step of axially shifting a
first section of the comunication tool relative to a second section of

t he communi cat 8on t(ihé nfetlrotlraerreciteabhmlaise%whhearthngtepoﬁtiealrmfpientialb'i aligaingy
coupling the flrst t|on conmuni cat i on t he second

secti on oft WIKEMEIERHALTecaNg k ez/ <5>E|the %Ommﬁgwwé%%ﬁ éthr%BP‘fk@H%?rﬂleE CQTRTISES

wher ei n t heyigf t@érdgi JdhouAE ﬁ{e%%uﬁkérymal 1og5mgg<eyt\m1 A @aleakprmgta&thaﬁd(d@mece
wi th the non annul ar “hydraudl i c chanmber further Conprises rotatably

shi fti ng aomimusicaextdobn of the communi cation tool relative to a second
section of the 30 comunication tool. 15 WD 02/086282 PCT/ US02/ 05490 6.
The fethod as recited in claim5 wherein the step of rotatably shifting a

first sectiongof thge ﬁfem@a@s fRttePR LRl wiRlréh heaitdpDfarea 8RO I8 padshQiwaRf
t he conmuni cation tool further
from the non annular hydraulic chamber to the interior of the tubing retrievable safety valve by
radially penetrating the radial cutting device through the sidewall portion and into the non
annular hydraulic chamber further comprises radially outwardly shifting the radial cutting

20 device with a punch rod.

10.  The method as recited in claim 1 wherein the step of creating a fluid passageway
from the non annular hydraulic chamber to the interior of the tubing retrievable safety valve by
radially penetrating the radial cutting device through the sidewall portion into the non annular

25 hydraulic chamber further comprises disposing an insert having a fluid passageway in the

sidewall portion of the tubing retrievable safety valve.
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conprises shearing a shear pin coupling the first section of the
comuni cation tool with the second section of the conmunication tool. 5 7.
The net howoag/s@stited in claiml1 wherein the step of circeafrasenoidad |y

aligning the radial cuft] device with th on, annul ar  hydr aul i.c chanber
fur Eher conpr i bbs.  eirbedhie P ety e mgiatfs MR ARBEh A e a1 Sl
key of theacemavibCAhdPant R hydrillicAchaRek el a stéevill Jh@omehdiest, @k megiotied
inclaim7 wherein the step of circunferentially aligning a

ci r cunf er epmpraging destipagi:key of the communication tool with a pocket
further conprisges. radjally .qutward shifting the.circunfer ial | ting
key with a col foé’fm%lai %Odmgﬁ{?lg%hoé’d{otoil)ﬁaﬁgg &é lnf:%gfl ¥ OC%Q{CSOVS}Q&S%S.N%

met hod as rdt@&labRGatddy ¢dlaé;m 1 wherein the step of creating a fluid
passageway fromthe non annul ar hydraulic chanber to the interior of the

t ubi ng retri evaxpldy shgning theapdial gyting deieq with peseary apnulpg hyfaulie ehagmbes byt i ng
device through the sj . Dol i ot i
chanber  a et it Ao BofitnlcRih tif eifle GILAY BHRGEH I

20 devi cecymniafior@ol;r od. 10. The nethod as recited in claim1l wherein
the step of creating a fluid passageway fromthe non annul ar hydraulic
chanber to thecireinaereptially aliging s rgial suitingdgyics wish dhenemyprmailagyhydraydicg) | y
penetrati i g i.C 6 : S i i t he
mon dhnul SPrbet pl Blabiy i e HEY s cfich B HEIBIAIGLGE R (o BRELS R skt
havi ng a &ddtiofl op des@genaycation téud; argli dewal | portion of the tubing
retrievable safety valve. 16 WO 02/ 086282 PCT/US02/ 05490 11. A_nethod for
communi cat i ng ﬁ‘f’ﬁ%{%&ﬂ‘ flpidrpagsage way @Bﬁﬁh‘éﬂ‘fmﬁ}’#ﬁ‘&ri@éﬁaPB?/&}Eﬂ‘ébeé%@Fﬂtﬂte‘i}% qfe

havi ng a LAl | ity i : : he
ot hod o B T PR P RS
radi al cutidewgll gentioa@nwiritdthe idneanhular hygdrallicdtamberabl e saf ety val ve;
axially aligning the radial cutting device with the non annul ar hydraulic
chantyer by

12.  The method as recited in claim 11 wherein the step of locating a communication
tool having a radial cutting device within the tubing retrievable safety valve further comprises

engaging axial locating keys of the communication tool into a profile.

20 13.  The method as recited in claim 11 wherein the steps of axially and rotatably
shifting the first section of the communication tool relative to the second section of the
communication tool further comprises shearing a shear pin initially coupling the first section

of the communication tool with the second section of the communication tool.

25 14.  The method as recited in claim 11 wherein the step of circumferentially aligning
the radial cutting device with the non annular hydraulic chamber further comprises
circumferentially aligning a circumferential locating key of the communication tool with a

pocket.

30 15.  The method as recited in claim 14 wherein the step of circumferentially aligning
a circumferential locating key of the communication tool with a pocket further comprises
radially outwardly shifting the circumferential locating key with a collet spring attached to the

communication tool.
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axially shifting a first section of the comunication tool relative to a
second section of the comunication tool; circunferentially aligning the
radi al cuwoigseri ce vvi th the non annul ar hydraul ic 10 @tra:tﬁsm/oﬂzyo
rotatably shif n. of . t he .co r el at

t he second éh ontljg !ﬁé ‘i&?ﬁé#} al”i SR oLy Slheé‘" gﬁ f %toﬁre?ﬁlrﬁﬁ & hif *©

passagewa asfsﬁgéwat "o e Al dn@lar Ry&raakid EanSRRRDBE ih@ribh6r the b Dretr@vablche
tubing retri evabl e safety valve by radially penetrating the radial cutting

devi ce t hsafelyhvatvedy r@dldleley\/a¢netrp@mg themadiglcPuttingadeyive tlnr@nglamwmwaﬂwrtmm angd

hanb h
ocati ng ieBroheBalFoNat B8 bRt RuiPe ShPu BB Ragb A e Rl

t ubi ng retgﬁﬂnqgamqee mﬁatpﬁnmafdae further conpri ses engagl ng axi al |ocating
keys of the communication tool into a profile. 20 13. The method as recited

in claim1l wherein the steps of axially and rotatably shifting the first

section of ¢ e gommifl GALSD o oLl I ALY, 10 WHBRiE SO UL GELARPY hhe

comuni cation tool fur Ses snearing a S ear

coupl i ng pheagdéwastfranaltid min arﬁlﬁlla'fr ﬂi@dﬁaﬁﬁmﬂmnﬁl&t t(thetlﬁlehoN\bﬁthe tdbengsmm‘mdble
section of the conmmunication 14. The nethod as recited in . claim 11

wher ei n t E&feypalyedy réiilﬁ%ﬁ?r@ﬁéﬁft‘g ﬁ"lelrﬁd‘%ll qugmgrfbevmpﬁlérwalarhamf@w{hpﬁg Weardc e
wi th rhe nop W@f{numﬁupl&cm?&nﬁ& fcut;xgﬁség obiHE S ifdeHOH gfn%raeﬁﬁua' ly

allgnlng a ci erenti ocating key o e co atlon to
pocket . 3@askhgewldydn niet didwivadispargen dfxtle tubing a’triavﬂﬂdle\&hlkt}evahvet.he step of
circunferentially aligning a circunferential |ocating key of the
comuni cation tool with a pocket further conprises radially outwardly

shifting the cijgcunyg &&% ' t to
t he comruni cat ?on tglgl ?L?Ar\}\%l)) %lggggga%}g#l%%o l%ldérl%glci{gﬁa %%@#eﬁgggas

recited i metréwabia shi[etyxhﬂwehammgmnm apubi hgdmalid cgnbef intd ddevpBlgmagewdngreof,om
t he non annuI%% hydraul.i c_chanber. to the interior of the tubing retrievable

saf ety valRfemerpod semansine hestaPs 8t ng the radial cutting device through the
si dewal | porti eﬁﬂ% a ToBk utt Bt Jb‘?ﬂn@tﬁéﬁﬂoﬂ&o&%’bﬁfg d SorfranRalonl HEdr B0 the

conpri ses radla utvvar 'y shifting the radial ~ 5 cutting device with a
punch rodsafetyvalve

engaging a flow tube of the safety valve with the lock out and communication tool;
locking the lock out and communication tool within the safety valve with the safety
20 valve in a valve open position;
axially aligning the communication insert with the non annular hydraulic chamber;
circumferentially aligning the communication insert with the non annular hydraulic
chamber;
penetrating the communication insert through the sidewall portion and into the non
25 annular hydraulic chamber to create a communication path between the non annular hydraulic
chamber and the interior of the safety valve;
retrieving the lock out and communication tool from the safety valve; and

maintaining the safety valve in the valve open position with the communication insert.

30 19.  The method as recited in claim 18 wherein the step of axially aligning the radial
cutting device with the non annular hydraulic chamber further comprises axially shifting a first
section of the lock out and communication tool relative to a second section of the lock out and

communication tool.
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17. The method as recited in claim1l1l wherein the step of creating a fluid
passageway fromthe non annul ar hydraulic chanber to the interior of the
t ubi ng r ewpicewsd2Be saf ety val ve by radially penetrating tlag/usazivzabo cutti ng

devi ce through_t he ort' n_and i nt o. the non _.ann draulic
Chanber 1t ePcondps Siethog Babaleldn ShmrDobirRin i oB8 o rarety Shihien iy i o
the si dewgdioRef the @&kqa‘ut hitPednttRiiEatioR 6 dl eMat o aabednd s\éétidh%ftﬂe&ocl@oﬁf%hHOd
for | ocking out and comunicating hydraulic fluid through a tubing

retriev abb@nmaﬁ@tagrom@blxﬁnﬂhamqn@reseﬁSiwaamle|Bl@ﬁar pindiniially souplingtibe ﬁrsm segtion
si dewal | BPrtl on t her eo gsertl ng

a |l ock ou élhed §nﬂ]|ﬁtnf“?: tCP'E}H’uPbcgfo ng(\g/?nnvgmg gg” SI c?ﬁalgﬂséfe@gr

saf ety vaktyBmugRe@sitglra fl ow tube of the safety vaI ve with the Iock out
and comruni cation tool; |ocking the |ock out and comruni cation tool wthin
the safety valve with the safety 20 valve in a valve open position;

ity allon g g eQUTALEALIN LOSENE Wichdh IS DICRONMLALAKIBHEC

chanber; cilrc e conmuni cattron i1 nsert

annul ar  hydrradihl euttiehdevhiey withp dieaiohahnhilgr hytkawl noRdmbefurtber ¢ogeists tdﬂﬁt@blgh
t he sidewal | port| on and into the non 25 annul ar hydraulic chanmber to
create a &h;ﬁmm E&tSF‘ﬁﬁmpﬁf}W ok ot apd eamemprieation ien! a¢lathiede ageqoad sedighBbiheand

t he | teri%k 4 Eéﬁo‘ﬁ% e; retrieving the |ock out and comunication
t ool romq[ Y ve an mai ntai ning the safety valve in the valve
open-position W|th the cormuni cation insert. 30 19. The nmethod as recited
in claim18 wherein the step of _axially allwg‘nlngtheradlal cutti.ng device

with t he non aR#ul adhegthed|as gecited helpim 2} é’fe“b@ﬁﬁwpsoééo%@lﬂdl shiftingafir§tng a
first ?éc'tlﬁﬁ' of){hetl&q't Au?ﬁllfd Ut o@trhqd%gmmc%ﬁ{)ﬁ F)Bl 2&9%&(8%?%0’5%% é%:ﬂoﬁl obfgond

section o out and communi cation too

PCT/ USO02/ 6&ffinkation{ve] frethhnchbmaysrisee shidaridg b shealr aiminitBllywlvending thé éirss segpioaf
axially shifting. a firs section of the. |ock out and co ni catjon toql
rel ative ©bthe dekoAd autcromugicainR tP%‘cW‘E eaﬁ?&"“dcé"rﬁﬁlﬁﬂlr%u YhFo]t‘?Cff Syt an nd
further cg RSt g[ing a shear pininitially coupling the first section
of the Ioc out and conmmuni cation tool with the second section of the | ock
out and

23, The method as recited in claim 18 wherein the step of circumferentially aligning
the radial cutting device with the non annular hydraulic chamber further comprises
20 circumferentially aligning a circumferential locating key of the lock out and communication

tool with a pocket.

24.  The method as recited in claim 23 wherein the step of circumferentially aligning
a circumferential locating key of the lock out and communication tool with a pocket further
25 comprises radially outwardly shifting the circumferential locating key with a collet spring

attached to the lock out and communication tool.

25.  The method as recited in claim 18 wherein the step of penetrating the
communication insert through the sidewall portion and into the non annular hydraulic chamber

30 to create a communication path between the non annular hydraulic chamber and the interior of
the safety valve further comprises radially outwardly shifting the communication insert with a

punch rod.
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5 comuni cation tool. 21. The nethod as recited in claim 18 wherein the
step of circunferentially aligning the radial cutting device with the non
annul ar hyoroawsd2s2 chanber further conprises rotatably shiptiriusg2/es4bo r st
section of the_lock out and communjcation tool.relative ta second section
of the 10 | ockSout Aa?RimEBWﬁﬁFﬂncté’f’I %Om?nl%é%ﬂgﬁwzhﬁi%@ﬂdé OPéEiatt}é "8n
claim21l yhgrabl shike $l1&PhdRing PAcH ARliMr Bdrhdlihamblr ihSlsides@APoiorOtherebE
| ock out and | ock out and comrunication tool relative to a second section
of the ctweroolicvatprismgt ool further conprises shearing a shear pin initially
coupling the first section 15 of, the | pck out.and c ni cation tool with
the second secfiibH S?)éf%mpﬁégIaﬁﬁ‘f?ngéfaﬁ)ﬁc}gat%w}ﬁ a‘ioflglﬁng?% 23, The net hod
as recited in glsai o £8aBE4tRIgkdyBpsiaBR &fachéd foHiHeeSédcAbh Yhatlid eiiagablyt he
radial cutting device with the non annul ar hydraulic chanber further
conpr i ses postorgblecyitie agnefilal and al i gning a circunferential |ocating key of
the |l ock out and ni cat.i on .. t.oal . Wi t.h ocket. .24, . aS
Feci ted i ncl an i CRDE aReT il Hseelhdels PelPeRlingtior PSR Aome
ci rcunt er eqdidl aduttinpC aéview bkiay aXfhallyhand oieburdientinidy all } eathi @8 riodohnnddrh a
pocket further 25 conprises radially outwardly shifting the
ci r cunf er Bydrpelic ¢heber whenby figptiand se¢tion|segtiogp aredgcogplediched to the | ock out
and conmmuni cation tool. 25. The nethod as recited in claim18 wherein the

10 . . . . X .
step of penetrating the conmmunication insert through the sidewall portion
and into the non anmhé aol hydeited in@lairh 261vatereid thet firscseetdrearal the seaond sadtioan
pat h between the non annul ar hydraulic chanber and the interior of the
saf ety vaPiganitighy peipledtegethercy ¢ sherapily outwardly shifting the
comuni cation insert with a punch rod. 19 WO 02/ 086282 PCT/ US02/ 05490 26.
A communi cation tool for communicating hydraulic fluid through a tubing
retrievabl e sabgty Théwel hanetitgl ia ciaimn 28wheran theyfisbaekciion avbth e¢cond section
sidewal | portion thereof, the tool conprising: a first section and a
secomd sedkdsroymed basheating ¢ shaar Pincoupl ed together; 5 a set of axial
| ocating keys operably attached to the first section that is engagably
positionable within a profile; and

29.  The tool as recited in claim 26 further comprising a torsional biasing device

coupled between the first section and the second section which places a torsional load between
the first and second sections when the first and second sections are coupled together and rotates

20 the second section relative to the first section when the first and section sections are decoupled.

30.  The tool as recited in claim 26 wherein the radial cutting device further
comprises a carrier having an insert removably attached thereto and a punch rod slidably

operable relative to the carrier to radially outwardly extend the insert exteriorly of the second

25 section.
31.  The tool as recited in claim 30 wherein the insert has a fluid passageway
therethrough.
30 32.  The tool as recited in claim 26 further comprises a circumferential locating key

operably attached to the second section that is engagably positionable within a pocket.

20



a radial cutting device radially extendable through a wi ndow of the second
section, the radial cutting device being axially and circunferentially
al i gnabl ewaiotlsé2be non annul ar hydraul i ¢ chanber when t hecfriusst/ozod

[ [ d | ed. _ohh I . i j | ai .
oherein the 11Pat SAbYREN Bt EdT eBln dg TbRRonE SubEleP ey 1Bl

toget her Bysifloridd@atuidtent?By oppssite@Ptheasingeéwi t ed in claim 26 wherein the
first section and the second section 15 are decoupl ed by shearing a shear

pin. 29. The tool as recited in claim26 further conprising a torsional

pin. 29. Th ._ ; i onal |
whi ah Bl aces. afor of Bearol Bar gt el 35 for A BRfl A RR R RERAREN e

the fj§rst opsrablyaaaiiddse tel seeshdaeetichouith edoll@gpitifer and rotates 20 the
second section relative to the first section when the first and section
sections are decoupled. 30. The tool as recited in claim26 wherein the

radi al cuttingxydevi ge . C : j i : i rte e
Famovably att adfied (nararaEiipr AR i Bul Bl by SAKICR B nlol3f e bine,
t he carri egtriévaabieashifetl lvilve diavinp di pockatt wdch tidrearinode ydextie chanber ink sidesvall

second 25 section._ 31. The tool as recited in claim 30 wherein the insert
has a fl uPertigadheseRfuwis toqlicemBriRPgugh. 30 32. The tool as recited in claim

26 Ty ther oM &Gl SUBLAINALAG hOFE Il S RNpleARGIARLY at tached to

the second section t I'sS engagably position a pocket. 20 WO
02/ 086282 PCT/ WSeR60&d9I0lo8&ingThkeys topetabhsattaehéd edthenfirst sdéchinB 2hathie epgagablye
circunferentially locating_key is positioned circunferentially opposite of
the w ndO\Rﬁ’Slt{M’.ab%len‘@“}EIB&Iprg’gle'r ecited in claim32 wherein the circunferenti al

| ocating key i %racﬁ’al‘%ﬁﬁi"ng_lawic@fahfﬁl?%ﬁteh@abtl@ﬁr&%ﬁ9'1’%&&9Bf@i@_s&!chﬁ séktioR! At

spring. 35. A communicafion tool for communicating hydraulic fluid through
a tubing retr eeirabhferanifidbyatinglkee oprasbingttachpdtokbe seaxnuld sectiomthanis ghgagably

hydr aul i ¢ chanmb in a sidewall ortjion thereof, t togl conprising: 10 a
(7T 56 secPPOROEIE MR PoLRe ofRe ShD 4SS MR/ ESt B SEPRere o
set of ax 'dé'éoub%?fﬂe%yWﬁmﬁh‘?&{tﬁlﬂ!y)éligﬁihgfﬁlf@ﬁdia@ chifigg ldkvies wiiGhé Abn hitaflar S

engagabl y
hydraulic chamber.

36. The tool as recited in claim 35 wherein the first section and the second section

20 are initially coupled together by a shear pin.

37. The tool as recited in claim 35 wherein the first section and the second section

are decoupled by shearing a shear pin.

25 38.  The tool as recited in claim 35 further comprising a torsional biasing device
coupled between the first section and the second section which places a torsional load between
the first and second sections when the first and second sections are coupled together and rotates

the second section relative to the first section when the first and section sections are decoupled.

30 39.  The tool as recited in claim 35 wherein the radial cutting device further
comprises a carrier having an insert removably attached thereto and a punch rod slidably
operable relative to the carrier to radially outwardly extend the insert exteriorly of the second

section.
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positionable within a profile; a radial cutting device radially extendable
t hrough a wi ndow of the second section; and a circunferential |ocating key
oper abl y wptoaogesd2t 0 t he second section that is engagabl y PCTHISop834b0 onabl e
within the pocket of. the. .safety val ve n the first d second sections
are decoupl ed, ‘%@herhﬁ/ t%qlraéJﬁ?‘queWt?lﬁllnf ga”f'}?eé‘ﬁlflnt efwgg%iaaﬁu@ﬂquf?gﬁw&gvi ce
with the peretadngd.ar hydraulic chanber. 36. The tool as recited in claim
35 wherein the first section and the second section 20 are initially

coupl ed together by a shear pin. 37. The tool as recited in claim35
wherein the fipst s Lon and .t he s n I: I hearin
a shear pin. 2 F‘38.?%é0({?§glrggéeﬁrlgccl %gldg? Eﬁl%feé]?%%ggﬁﬁ%gﬁac@gaﬁ%sl?e gga °
t or sipnal @iﬁ@ieﬂ@ird@ﬁfe@@tiaﬂ?@pb@ikef@ethmeilﬁdbxb.e first section and the second
section V\ﬁli ch places a torsional |oad between the first and second
sections when the first and second sections are coupl ed together and

rotates the sggond | tive 1o J: : i E
and section se% i ongﬁig(gedl glgcr(%ﬁtﬁ%elh Cq%’lhl %%%Léelﬁ ?l](i)eo 1?%%&@%8}@’%1:@0%&%0}{&3{ ir%n 35
wher ei n t bgertibidiaahched td thegectediseaidnuwitinecollat epgiid. ses a carrier havi ng an
insert renovably attached thereto and a punch rod slidably operable
relative to the carrier to radially outwardly extend the insert exteriorly

of the second ggect haﬁck(%&a ﬁ%ﬁﬁ@&%ﬁg’@g#iﬁ%fi@?ﬂl?&a &l%in\,%;}e@iemﬁé sty

recited in claim35 erein the insert passage

t her et hr ouglie haVing alfiew tubeland a noe enrtuba hydracliachnidor intaevidewalltpogtion thereof, the
circunferential | gcating key is 5 positioned circunferentially opposite of
the wi ndotfo! 49MPHHiRE t ool as recited in claim 35 wherein the circunferential

locating key ig g QRRkiaRhYd /idcardedtidPmbige ﬁlmggo@gga %O%chw, R sBedn@lst&lon

spring. 10 43. A lock out and conmunication to sertion into a

t ubi ng r etmgagatibmathsthé Bbw tubatioe]diheisafgtyavalVeony a vabee aped pasitiom annul ar
hydraul i c chanber in a sjdewal| porti t herepf, t t ool conprising. a

(7 et sect o antt of seeliitgkerR popral HfERERI iyt 5o S FogRBarY "t ne
second Seﬁééi(?&habl%r\gi%ﬂﬁ@p?oﬂ‘fete{hdt he flow tube to hold the safety valve in a
val ve opeh position; ’

a radial cutting device radially extendable through a window of the second section, the
radial cutting device being axially and circumferentially alignable with the non annular
hydraulic chamber when the first and section sections are decoupled.

20

44, The tool as recited in claim 43 wherein the first section and the second section

are initially coupled together by a shear pin.

45. The tool as recited in claim 43 wherein the first section and the second section

25 are decoupled by shearing a shear pin.

46.  The tool as recited in claim 43 further comprising a torsional biasing device
coupled between the first section and the second section which places a torsional load between
the first and second sections when the first and second sections are coupled together and rotates

30 the second section relative to the first section when the first and section sections are decoupled.
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15 a set of axial |locating keys operably attached to the first section that
is engagably positionable within a profile; and a radial cutting device
radi al | y wetoensiabt e t hrough a wi ndow of the second secti orCTiuse2/034aai al
cutting device being, axially and, circunferentially aljgnahl.e with the non
anul ap Chydr afif o ShapdlrerEned b Rl Shardacls Sty deife it
decoupl edeorRftidhé a Hifert RRing8n [R6it refloVdblE hRthdhed IndHSr fidna bldeehf dodsdlidaligt i on
and the second section are initially coupled together by a shear pin. 45.
The tool aperatderalaiveitn thel carriar A@radidlyeiufvardly dxtensiithe insent exterpidy phidie seeondd
section 25 .are decoupl ed by shearing a shear pin. 46. The tool as recited
in clai m¥"hrther conprising a torsional biasing device coupled between
the fgrst section and the second section which places a torsional |oad
between the first and second sections when the first and second sections
are coupl ed tofdt helhateplrastraeices moclame 44 oxlnreinstbe tinssrt has| afluidepassagenay
first sechio%lmh n the first and section sections are decoupled. 22 WO
02/ 086282 0882/ 05490 47. The tool as recited in claim43 wherein the
radi al cutting device further conprises a carrier having an insert

removably attached thereto and a punch rod slidably operable relative to
the carrier to%Y-adi &h¢ {pobes freited iy claun da durthes compases acucunfesential lopatingdey

second s i ] | i i i.m 47 wherein the insert
has & flu?%¥%§§§%%%§§%mﬁpﬁ%§%t1g@ﬁ%ﬁ$&ﬁgqu%§a$§€%ﬂ%% recited in claim43
further conprises a circunferential |ocating key 10 that is engagably

positionable within_a pocket of the safety valve. 50. Tthe t,oo{O as recited
in claim49 whédei nThhdodiasdariedr BrFE 49 Seharsimdha eijoymfereghigh lopgngakey is
ci rcunf er eqt:d: ORRRsEdE119f IrdOWnddw. 51. The tool as recited in
cl ai m 49 gﬁ%ﬁ%#ﬁ%%he g?rcu é?gntFS#HFBCgtéﬁg key is operably attached to
the second section with a collet spring. 52. A |lock out and conmuni cati on

tool for insertion jnto tubing retrievable safety. val ve havin flow
tube’s a pocket *&nd igﬁﬁﬁﬁéﬁﬂﬁpgglﬁyawghggé“@H%BfQﬁx?ﬂ“%é§?8&&@9wgﬁg?ﬁﬁﬁn

operably attached to the second section with a collet spring.

52.  Alock out and communication tool for insertion into a tubing retrievable safety
valve having a flow tube, a pocket and a non annular hydraulic chamber in a sidewall portion
20 thereof, the tool comprising:
a first section and a second section that are initially coupled together, the second section
engagable with the flow tube to hold the safety valve in a valve open position; _
a set of axial locating keys operably attached to the first section that is engagably
positionable within a profile;
25 aradial cutting device radially extendable through a window of the second section; and
a circumferential locating key operably attached to the second section that is engagably
positionable within the pocket of the safety valve when the first and second sections are
decoupled, thereby circumferentially aligning the radial cutting device with the non annular
hydraulic chamber.
30
53.  The tool as recited in claim 52 wherein the first section and the second section

are initially coupled together by a shear pin.
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20 thereof, the tool conprising: a first section and a second section that
are initially coupled together, the second section engagable with the flow
tube to hwbd2kessafety valve in a val ve open position; aPpsa&tUsot/ozn al

| ocating keys era attached to the . first. section that js engagabl:
posi ti onabl e w?‘%)'hi n?hgﬁ’i"i)?ﬁ 'ieﬁ',?edz'g cflgi’“f“g&ivg}eredﬁ?qe’l tthr tﬁé@?‘b%“drtiﬁigeaﬁ%flg Seetion
ext endabl gretdEQHIY By WMeBGRMh Heat pB. Second section; and a circunferential

| ocating key operabl’y attached to the second section that is engagably
positionable within the pocket of the safety valve when the first and
second sectiong_are.,decoupl ed, .thereb i r.eunferential .al hgnin he
radi al cutti ngg%evi Ege &?(’?ﬁgfﬁcéfe%'h C%H'th;???nﬁ?{yc(?@ﬁ]lsln@ % a%réar] glaﬁ@%éf.vm?he
tool as re&ifi@thetwecdl thd MisbsecibeaRi the tt8nd bdcSibn SAfchi phitedn tbréibeal $RA®REveen
section are initially coupled together by a shear pin. 23 WD 02/ 086282
PCT/ US02/ 08408 agd secphé sactions wikerrthe firstand seceiideseptians atgtroupled tagether andgptates
section apd the ,second section dec I . | i 55.
The. tool - HE PEBIREGAMT ARG Rl i RSB Y SR G Gk Becinlea >
device 5 coupled between the first section and the second section which
pl aces a torsional |oad between the first and _second sections when the

first and secon® sedhfdpel & eecited pn sdpimode tisreinfbe readigh auting davise dumber
section r I: t he f: i n i 1,0 L1ONS
e docougnbiseE s S bie bn SRE RQWIRY ailhelhabic iR £EGIORARELHD
cutting depéraisle talativeas thd @rie@nP Fddiatly cutwandly exterfdatie ge@exterisgy bf the sescald! y
attached thereto and a punch rod slidably operable relative to the carrier
to radi al P§FU8Bt wardly extend the insert exteriorly of the second section.
57. The tool as recited in claimb56 wherein the insert has a fluid
passageway 15 therethrough. 58. The tool as recited in claim52 wherein

t he circunfereff.i al Thecedli asgrekiged insclapoSbt winreid the ricsent kasenflual bassagepoayi t e
of the window 20 59. The tool as recited in claimb52 wherein the

ci r clirf er BiE§tAIoUERcating key is operably attached to the second section
with a collet spring.

58.  The tool as recited in claim 52 wherein the circumferential locating key is

positioned circumferentially opposite of the window.

20 59.  The tool as recited in claim 52 wherein the circumferential locating key is

operably attached to the second section with a collet spring.
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24 WO 02/ 086282 PCT/ US02/ 05490 60. A safety valve for downhole use in a
wel | conprising: a housing having a | ongitudi nal bore extending

t her et hr omgh2/asidshavi ng a non annul ar hydraul i c chanber iPaTasst/ekawal |
portion thereof, a val¥e cl.os er mounted in the housing to control

f
fluid flow thr8fgh ﬁﬁ?‘ﬂSVNBﬁéﬁgng A BHIE? WENEOVRIYBE | osure menber

havi ng cl osed Q'Plguﬁlﬁ?ﬂﬁ@ngo@ﬁn?u%%l barefdx@NdindRerbiRrdudf aR@USViIADa hén adiuldr t he
val ve closure nenber  between The closed and “opened positions; a rod piston
sl i dabl y Hydrpulsechambet tnea sidewalhpartion thegadfiaul i ¢ chanber of the housing, the

rod pi ston operab oupled to the flowtube: .and 10 a .poc ip.th

| ongi t udi nal b&"é‘%@‘ﬁ"%{%@g&“}@r é{“’é‘i“ieéu‘r‘%ftb? 2‘8{"?18% q? SB%Y?Ir{gu‘Eét?Woﬂ“gug% the
comuyi catdngiudif®l borh eREPIvE fBsiFk hietibeehamig dlbsddagalopbiediRiitions; _
circunferentially aligns a radial cutting device of the comunication tool

with the non af fubp i theousing i B rthe galve giosurs ancsnler pgiwesn she ¢lesadiand i n
claim 60 furtegero iﬁorrfépri sing a profile for receiving 15 a set of axial
| ocati ng QEV‘ PO € ommuni cation tool. 62. The saf ety valve as recited in

cl ai m 60 wher ehfod pistof isHEWA disfRed inahe h@Sartulat ddd@lliycHaabeeefthe Rgistig, tied
wherein the radial cutting device is axially and circunferentially aligned
with the redipigionyperablycedpledn tg flopotubg antthe safety valve as recited in

claim60 in coghj i i - [ Lon. (S NG £ d
cecont secti ond Heheg BnébibifraTENS, €F choltind PRl EATREIE My IE) oFd

| ocati ng keymuapetiebioy] whéreyhthe circunifeeentiblristatingkey omcunit@tentisllyedipagabddial 25
positionable within a profile of the safety valve; the radial cutting

devi ce r aqvHNg dewgs ahihs spwmunicatightog] wath dakmnasy annylar Bydighlic dBEPbn;  and the
circunferential |ocating key operably attached to the second section and
engagably positionable within the pocket of the safety valve when the
first and secold. se@he safstyankre a8feciatiawimd0 fdher comprising a profile for receiving

15 a set of axial locating key of the communication tool.

62.  The safety valve as recited in claim 60 wherein the sidewall portion has a
radially reduced region and wherein the radial cutting device is axially and circumferentially
aligned with the radially reduced region.

20

63.  The safety valve as recited in claim 60 in combination with a communication
tool comprising:

first and second sections that are initially coupled together;

a set of axial locating keys operably attached to the first section that is engagably

25 positionable within a profile of the safety valve;

the radial cutting device radially extendable through a window of the second section;
and

the circumferential locating key operably attached to the second section and engagably
positionable within the pocket of the safety valve when the first and second sections are

30 decoupled.
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WO 02/ 086282 PCT/ US02/ 05490 64. A nethod for axially and circunferentially
aligning a portion of a first downhole tool wth portion a second downhol e
t ool conpwDlRngs28he steps of: positioning the first tool wcrhise2/63380 second

tool ; decoupli afirs cti.on of the first tgol.froma s ection of
the first tool gg5 aki Iﬁ?tf‘gff’?ﬁf F"S'f‘ll?ynadldtcl‘fémﬂ%fet"i%?)w %fgnfnrg@ Ry ‘)et?'gﬁgt “?ﬁl“?lholf he
portion OFooli DehRAVI {eRBhd BdwhelobYconidtisidel the stepgof: 1 r st section of the
first tool relative to the second section of the first tool; and

ci rcunf er ent i apbyjtiaiingytierfystitbel widhn therseednditpel; fi rst tool with the portion

f th d t,ool t at abl i fei t fi t ti f A t
Cool reiative toounitedBishitnlef i s PnidRin pobSng Eon ilitols L2
as recited in gigllyR1fhindhBE fortlod BEE tifsPtodf with gtpoRtebr dTehd detsiid theidy axiadiyhi n

the second tool further conprises engaging axial |ocatin ke%_s of the first
t ool i nt oshiftingrtbé firsé section @6 theTlirat taelhlativaty the s¢aoad s¢qtion|odihp fgat tppkbred n t he

f iall) bl » hifti i . i i
Too retative tE PRl Attt Bab ol GbPY T REbARRSF dletedihal

shearing By sée@blybhiftihg el fakd séch@iet the drst b1 telitple t6 @lgd de0bndiectitie of the Sitstt 0ol
with the second section of the first tool. 20 67. The nmethod as recited in
claim64 Wokrein the step of circunferentially aligning the portion of the
firsgotool with the portion of the second tool further conprises
circunferentially aligning a circunferential |ocating key of the first tool
with a pocket 65, t h&he setisicast ieoited idTl4ifh 64T vherit the dtepsofi lecitingdthe first t@dlm 67
wherein the step of circunferentially aligning,  a Qircunferen%ial | ocati ng
key of thavithin the seensd taph Hrtherrompgises ¢ngagine sxib insatpkeys pfithphrst tiphite és
radi al ly ?Hﬁw@rdly shifting the circunferential |ocating key with a collet
spring at ached to the first tool. 26 WD 02/ 086282 PCT/ US02/ 05490 69. A
method for axially and circunferentially aligning a portion of a first
downhole tool with_portion a second ?me olﬁ toq& co risinﬁ th steﬁs of :
¢ N1e step y and rotatably

posi ti oni ng t h&%1 i r Ihe pyghodgsieeited; IRelamhhersH of axia

shifting the first section of the first tool relative to the second section of the first tool further
comprises shearing a shear pin initially coupling the first section of the first tool with the second

section of the first tool.

20 67.  The method as recited in claim 64 wherein the step of circumferentially aligning
the portion of the first tool with the portion of the second tool further comprises
circumferentially aligning a circumferential locating key of the first tool with a pocket in the

second tool.

25 68.  The method as recited in claim 67 wherein the step of circumferentially aligning
a circumferential locating key of the first tool with a pocket in the second tool further comprises
radially outwardly shifting the circumferential locating key with a collet spring attached to the

first tool.
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decoupling a first section of the first tool froma second section of the
first tool; 5 axially aligning the portion of the first tool wth the
porti on oWotopese@erond tool by axially shifting the first pegatsomos4od t he

first tool relgtive,to the.second sectiop of. the.first tool:
circunferentiafly aft faﬁf‘%gf"{ fEa oaﬁ%icgﬁurgﬁr?wgm ?el}%lfngtao%qm% ?fﬁaﬁ}%edOW?]leon
of the segRNditholtida bt dnhosdtobl ¢omprishiey the keps sction of the first

tool relative to the second section of the first tool by circunferentially
al i gni ng a ci r pesti@riemthedirst toelavithig thesgcamd tople first tool with a pocket 10
in the second Elgc%luplir%ga first section of the first tool from a second section of the first tool;
5 axially aligning the portion of the first tool with the portion of the second tool by axially
shifting the first section of the first tool relative to the second section of the first tool; and
circumferentially aligning the portion of the first tool with the portion of the second tool
by rotatably shifting the first section of the first tool relative to the second section of the first
tool by circumferentially aligning a circumferential locating key of the first tool with a pocket

10 in the second tool.
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