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TECHNI CAL FI ELD OF THE I NVENTION This invention relates in general, to the
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position may | eak. Alternatively, a TRSV in the closed position my not

properly open. Because of the potential for disaster in the absence of a
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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
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, 2 TRSV in the closed position may leak. Alternatively, a
TRSYV 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
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



operated to provide the sane safety function as the original TRSV. These
insert valves are designed to be |lowered into place fromthe surface via
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TRSV has been locked 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
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
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  fluid passageway from an annular hydraulic chamber in the TRSV to the interior



been made to comuni cate hydraulic control to a WRSV through a TRSV using a
radial cutting too] to create a fluid passageway from an annul ar hydraulic
chanmber in the TRSV to the interior 19 JAN 2006 of the TRSM9slih 2006t
hydraulic control may be communicated to the insert WRSV. It has been
found, however, that such radial cutting tools are not suitable for creating
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retrievable safety valve. Likew se, the apparatus and nethod of the present
invention avoid the potential for formation fluids to travel up through the
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to the interior thereof so that the hydraulic fluid may, for exanple, be
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to shif tsatfcrt])? vzyl\afl. 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.
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
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.



cl osure nenber between the closed and opened positions. A rod piston, which
is slidably disposed in the non annul ar hydraulic chanber of the housing,
is operably coupled to the flow tube. The safety val ve of 1plyapeesent

i nvention al so has a pocket in the longitudinal bore. 3 19 JAN 2006 In one
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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.

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, a2 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.

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



retrievable safety valve may be positioned within the rod piston operated
tubing retrievable safety valve such that the hydraulic fluid pressure from
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commurtication tool, retrieving the 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.

BRIEF DE PTION OF THE DRAWINGS
For a more complete understanding of the present invention, including its features and
advantages, reference i 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:
Figure | 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; .



radial cutting tool is retracted. BRI EF DESCRI PTI ON OF THE DRAW NGS For a
nore conpl ete understandi ng of the present invention, including its features
and advantages, reference is now nade to the detail ed desqpiJaiN pwpeof t he
invention, taken in conjunction with the acconpanyi ng drawi ngs i n which

i ke nunerals identify like parts and in which: Figure 1 is a schematic
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retrievabl e sagl—‘ueety valrve 1s belng I'owered Into a tu I'ng retrieva f'e safety
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operat ed t ubFHRYSSEfYTRIESTES SEHRM) WA e SBIcehE ARieershensi b d&pd IS i n it s

val ve cl gepedpdsigdreeByabii Qe saldofRe feRnCihossios Btsivanalpsd @eiosf successive
axi al sections of a rod piston operated tubing retrievable safety val ve of
the present TFHYEHIMIR aFsFoss sechonal Kewnhifussesive AHH sectipnsRfp emmunigsodr e cross
sect i onal,, v @Worelint fHEMRRSI ve axial sections of a communication tool of the

present invention;, Figures 5A-5B are cross sectional views of successive
axi al sect i ofiiguist SA-5Barmuess sectipnshvicvpefisuesesstvh axigsessions of p peremumicaion n i ts

: hal - - _ C bi ot bl
car oty VBT PoER PSR RIE b hebollh o BB RA BB Lo BRI B | Cna
Vi ews Ofregidenrssfetyerabi¢iofithepestiatomentdn;a comuni cati on tool of the present

invention in_jts I}g%ged ‘gosi ti.onl and di sposed i.r] a_rod fgi ston .oper at ed
tubing retr FEBYERPAOBAFETYS SRR YFYE HEUGFEYE AT SHYARt AT FOMBIEHIEY 7A- 7B are
Cross seaghliopihapredintitendibn §LiGI6SEA Pesitidniand disgstd i@AFodfistan GRMERMUEIAL I on  t ool
of the present invention_in its orienting position and disposed in a rod

pi st on opEFRbEFaley BVt EPFIsERfAM{eBIYaf ety val ve of the present invention;.

Fi gures 8A- 8Bigak£7£578%9% $&S tdchBRl vivhENBuREssHL SR ShYR % bdhm@fGkibons of a
comuni cation tool of the present invention in its perforating position and

di sposedo¢lef gherpseseii iBYeSHOD Peitagrisating pesiting and dispesgd in @ radopigteny opaartod of t he
present &lﬂ?(%@ﬁfe@ le Gt AV FhdRe@hfinfdn@ss Sectional views of successive
axi al sections of a communication tool of the present inventioninits
retrieving pbigines 8Bk osass bdctienabwiewimfisedesyivelingzd sgctiohsiofia eomrowhication
tool of the present invention in its perforating position and disposed in a rod piston operated
tubing retrievable safety valve of the present invention;
Figures 9A-9B are cross sectional views of successive axial sections of a communication
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.

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 2 wide variety of specific contexts.
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



pi ston 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 conmunication tool of the present invent{@jafifjpgsed in a
rod piston operated tubing retrievable safety valve of the present

i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wi |l e the maki ng and using

of vario enbpdi.nents of the present invention ar Lscussed in detail
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appl i cabk@mierpée bil indezac GRRRRINS] AMbazh belaw shdloerh diveltheid 8ds Weadel snaletiet y  of
speci fic _contexts. h pecific e di nents di scussed herein are nmerely
illust ralzgﬁ} lfﬁé"gdéci q?lczz\ﬁéf%d% @"Wﬁng e at?éé’e’f‘eﬁ@@ﬁ\?é’ﬁ’f'?‘ﬁﬁ?n%ﬁbatﬁo not

del i mit tRd%ETPEnBbn 113801 BMERICIIBRe 2BEf BikgdsD withinf Waor: A6 isadsiaffghore oi |
and gas Hﬁ}gduct ion platformhaving a wireline retrievable safety val ve

| ower ed Difpesed Withipicagng €& deyiepiias Samarellhepd |1§ és pradustionaibing 8 £ paisofig JAN
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fl oor 16 profetibmihads th&ebatwicoc Busdg pmdwéeak for@8tief flydsahfeowelbb. 26\rbligl?22 ext ends

t hrough the sea 24 and etrates the .varjous earth strata including

f or mat i oRTPRHPE fﬁo‘f’rﬁawﬁ%}d&mﬁ ﬁ"tﬁir}‘éebﬁ%%a%dcfo\ﬁel”ﬁ?aﬂ 1\r%xel | bore 26 is casing 28.
Di E posed wit mdmpreas»;imgx taﬁ?@m@is@«nlfﬁglfdmvﬁmammMﬂheasi A&shﬁ:ﬂ%ﬁ&dﬂﬁii onb
tubing 3Q0. A pair of. seal asse ies 32, 34 provide a se et ween tubing
30 and C%Fﬁd“‘_ﬁt@’lf %‘bﬁ‘ﬁé‘?;ﬁﬁtag]teﬁ%fg%%ww ec ‘E]FtBI?FdfaF B?ngt‘fbh"&% ween.
Buri ng peedukitifitedic@bdRém ehindatish OSin 83p&ike m'daﬁél’f/%f:&ﬁoﬁrﬂﬂ HiGRenRALf Or ations
36 in casing 28 and travel into tubing 30 to well head 18. ,Couipl ed " within

t ubi ng 3danggoys conditions- Fet qopesgsceoisfesErionyhgwevengnly pbinggetjigyapleispfetn in  t he
art, mul Léiﬁé‘ﬁi&%hﬁﬁg retrievable safety valves are commonly installed as
part of tubing string 30 to shut in production fromformation 14 in
response to &ubagiratigvable saithnwalrals iaapkrasestbyydaliofluidipresyee oemmeneatiidt | ons.  For
conveni e of 1| . al hor FINTol ri,e . ty valve
38 is sh%\%n%t.o %‘*6.3'%"55% % é@almg{\goa ‘F@X@a g{ayﬁgg%\d/é:H@gd?ngﬁag%é;za;{—g@a%{}é ﬁiﬁ@r aulic
fluid pressueaustirrappliciat edingtrétaevable sifetyvalseB§ @pdack nibinglrdtatiiable sdfétyand
hydraul i c,flyi.d control..condguit.42 Hydraulic fluid ressur t be

apl red TRYCiR HE SPe e P by Y essein By b BE R A8 FEY cva e
safety videvEs 38il ioperatectoofhe rtlqaed ipbditich to/\vetiend fokhaitibh dulds Urdin praedimgre i s

| ost, tubing retrievable safety
therethrough.

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
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
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.



valve 38 will operate to the closed position to prevent formation fluids
fromtraveling therethrough. If, for exanple, tubing retrievable safety
valve 38 is unable to properly seal in the closed positionggaNizgs not
properly open after being in the closed position, tubing retrievable safety
val ve 38 nust typically be repaired or replaced. In the present invention,
however, the I i I trd | may be
repl aced by V\ﬁeﬁ{ﬁfoh%ﬁ??%{rﬂéﬁ%f %yagg%%f{/cgl %ééﬁgg%ﬁglb%%gﬁgﬁy\@éﬁﬁgéﬁﬁst al |l ed
Wi t hi n t theiartghatehe preseabingergiah ét gaueli yei-@8ed/ for undasal wells, deviaterobvsils of6

35, i r orhane i, ARt gl BOEReth iR B o SR BpRY 7

fluid prepss &iltedrimtri gothedhd heseat overftion in qualfyacd!-iuisd &rlae inoenséereand
hydraulic fluid line 42 through tubing retrievable safety valve 38. As with
t he ori gPPREAIOB®BNfi gurati on of tubing retrievable safety valve 38, the

hydraul i c fl ug&erriRg Q6% Ub &gkt 2 A0 ende PP | thedéln L dpidi&d B8 detlisdaeVRbBkrsaf ety

valve 44 to place wireline retrievable safety valve 44 in the open

posi t i onsuckdssikgekial stctiensia wbigg iy atle Bftsvalsembodiitearingiples of the pieadiite  safety

val ve 44. w BE iGhASEH RS bl ; e ' fluids

fromt ra{?\gﬂfritiﬁa%f%g%)getsi%gugﬁlmf 19 ?]A%g foo%raﬁ%/é’ﬁ&? %g'ug%]fe%?éﬁ? 26 %géepi cts a

cased vebd canabctededitectly in sshesubvith predystieretdbiby 30 nefigie 1| Safefyrvalvel’é has & t hat t he

present invention i.s, equally,wel]-suited [ uncased. wel | devigied wells

b “hor 1 oear et By nire Fokh el BPIAREG RSy ohbr e

oper at i Ofnterintdisthdishsind eunatestly by anhéotshi kémectomsibhgembly Shahichheepr esent
wel | -suited for use in onshore operations. Referring

invention is eq;&l I%i. )

now t o ﬂh@‘iiﬁ%fgy SENiESBP ?drfgg%ﬁﬁ- i s depicted cross sectional views of
successi ve axk fouRi®e hpfaftht & thasbsiiled if the @ MRABIhE usaft Alrdctivadl Y@melRady i ng
principles of the present invention that is representatively illustrated

and geneioal paftogie dhaypelon spperdaren YA dawnwrrdrc. alsdisedistiditodtt ect Iy in
series V‘dlﬁx%aﬂ@@&h%ﬁin%tstabl BiePgre3Bpitd ﬁitiﬂq%greg;-thc%%xtd}ﬂiféatdﬁ%eﬁg tdidRd a

substantially cylindrical outer housing that "i ncl udes top connector

subass enth yop3d the chrrspendingifigies and the daynveubditestiondicipg sovashthebetamppi thonnect or
subassenply. piah bele. 2% Exuch i S BRUer B RE e LDAnERRBANAARLDBEY 11 shoul d
0 tho e t the use 0

be apparén e ski In the art tha Irectional terns
such as hdreip,mdyobd oparatedh OV grtigad] batizonigp awertddoweinglingg waiettatictovwmitlend, etc. are
used in ée%lia%%ig g'gmttl?e gnrnll%iples of the present invention.
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
become apparent to those skilled in the art that pocket 60 could altematively 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,
Hydraulic control pressure is communicated to fongitudinal 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 2 flow tube adapter 70 which is



illustrative enbodinments as they are depicted in the figures, the upward
direction being toward the top of the corresponding figure and the downward
direction being toward the bottomof the corresponding figu gaNAgosuCh, it
is to be understood that the downhol e conponents described herein may be
operated in vertical, horizontal, inverted or inclined orientations w thout

devi ating, fr cipl t %PE t

subassen%i"y (‘%g,ny rgrlth Jé{s?) af%s“ﬁ%gga?ntp:po SY f&%gc R@r%?/eggll gﬁ&@ﬁgﬁwgﬁgr e 60
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i nport ant asp&ct*PBY Pffe d‘?%g%tﬁym‘?uﬁ 8908 nEf By 2N eY,gP i ly 54 has
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circunferenti al I y displaced 180 degrees fr m | ongi t@dl nal bore 60. It wll
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many other angles. Likewse, it will becone apparent to those skilled in
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control condujt 42 of fi n. 68 sl.,i dabl e,
seal ed engageh’éﬁf‘mlﬁﬁ%{?t g%quﬂénla Jﬁphvgg god’?@v%t(?m %o'ﬁﬁ ?58 toége ¥&VEonnect ed
to a flomasém@sﬁﬁamerspﬂr{gm;ﬁmrb&) SNHeSisdféN vZQ!@@Otrﬂm’semqﬁfaYed?ﬁ&ﬁQﬁé ed to a
flow tube 72. Flow tube, 72 g of%L§ nd a downward|y facing. annular
shoul der V?8¢ clessd Res{sien dspiste T §Byres 7By bt §VALOReBEH BT M adeRiFgE in

subasseniyo.89AWH, ﬁ?drhtﬁwd]uﬁp@&@ﬂlon%ﬂﬁﬂhfbokdﬁﬂﬂd’nﬂﬁ@ds@h‘i’ochlﬂbtﬁh 8g. aukRssenbly
56. A valve seat 82 is defined within hin subassenbly 80. It should be

under st odevByard hyslialis orrq againptiod IHgon68 exeqsd thepnvasd bipwfofee pfisnisahweaund

enbodi "B%mgr@moﬁts rifg FPRG! aBk 35 Bioved dBwni @y With ¥6d ﬁk@ﬁ gg.eabmshambsm of safety
val ve 50 ypes of safety val ves including those haV|ng di fferent

types of cvlainues ‘ol rosgrdownwetdiifiowsubieai? copacts dleppopiclavwratplate pmnd dgrees om t he
princi pI fl%ﬁ?ffﬁ’l%@slgnétak 9%& 59&1 such val ve cl osure nechani snms

i ncl udi n rotating balls, reciprocating poppets and the
like. In nor nherogéatatalers) nfustipoperatpd &dgmethé'salpa apet posiinue thpivelst cloised 84 and i s

5 ;ﬁig%g%ﬁ@@, l\b/yglra\élg(éplgfsg%?g releas OS,t'l hlgl(r)l%onc%ﬁltgz aRh hagspg'l 056 2 Itscgnuslilgu der .}/éhen safety
and upwardly bias flow tube 72. As 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
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 toot 100 has
an outer housing 102. Outer housing 102 has an upper subassembly 104 that has a radially
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.



val ve cl osed position, depicted in figures 2A-2B, to the val ve opened
position, depicted in figures 3A-3B, hydraulic fluid enters | ongitudi nal
bore 60 and acts on rod piston 68. As the downward hydraul jcyAQ1neHe @0ai Nst
rod piston 68 exceeds the upward bias force of spiral wound conpression
spring 86, flow tube 72 noves downwardly with rod piston 68. As flow tube 72

continues to ownwar dl.y, fl be,, 7.2 cont act.s er closyre plate 78
and forces ?Fg%g'e&pcols%sﬁghéxﬁ {'E ggv”f&‘tét@2tlﬁélp%epremr?n8rglsifl{6?§% ls\ﬂﬁ%‘ﬂasblsjéf ety val ve
50 nust deplapereapaderisimdic N wadtuchnapemepbas i 2dUjper nheirsaligealeosed

position, hydraulic pressyre. is rele fromconduit 42 such that spring 86

acts on @‘I‘fglﬂ’ gf‘/gz?" gﬁﬁ’aﬂbgﬁP%F a'ﬂisgagﬁ E)W‘tvffg‘é‘?“??.“ppﬁémﬁ‘%ﬁ}hltiébéa72 is

retract eghh nkdk@PACkcIGHiAS UITRh Plék MartBelViZ6l andrOtist :cR bdbrePetefborang. seal on

seat 82. If safety valve 50 becones upable to rfﬁ%rléfseal in the closed
t2He !
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|'s desi f&ghs?o tﬁsﬁ@g%ﬁa@ib}ddﬁho.t Bénch bCt0QARKES downQhirod g ShdtilaiEn RQ; W t hout
removal ©f 1 Ubi ng 30. In the present invention this is achieved by
i nsert i nig0and i phrtiglivt dispastd@oderietively slidablygeteived mathinreais evandral 1330r e of safety
val ve 50. Referfin ow to figur 4A-4B. . therein. i s depicted cross
sectional vi E\R}scﬁf)?dqg u(%‘\](,:}iemsas"i‘l V/lg%gil?za res“él%l}yoﬁ]nxgd g } t](‘)’%%%]ﬁ Oglfﬁeégggf'?ﬁ{mi cation
t ool enmbaglyisn o4 inardrll 183 isaiflsotitieialpr feantlativete Mivwed Rousidgatibdssenit@pi esent at i vel y

illustrated and general ly desi ed 100, ni cation tool, 100 has an
out er hdti<risyhausne ’(%atafr%ﬁﬁﬁi’%%og‘%?“ﬁﬁ%%ﬁbP"‘gmﬁﬁ’%'eﬁ?&“ye 52! t hat has a
radi al | ymoveRehd el ebrihgin inihd@ECID £ 1AE ho@ihEiublauabing 1402 oSReftas a key
retai ner subassenbly 108 . i ncluding windows 1 10 and _a set of axial |ocating

keys 112Xelayv refafipndeGieen Baip SlanfsliSZagd pysr hersing subasiiabdds itnigrsiamhs senbl y
114. 9 Ji%%ﬁ%%@y%nﬁdib%}ewm%mwm g P LRSI H&%'fngr&%h%iefi%ll)l PRy Igidipper

mandr el _ I's securably coupled to expander mandrel” 118 by attachnent
menber s tar@ional g ésrcrested By epiral pouRdtprsiorspang pidural ity of dogs 122. Partially

di sposed and [ |y, - i .1 h i i neck 124
[ ncloudi ng a f\lﬁés%hg(ﬁ%c al@%ﬁ%ﬁ%?&%ﬁgmg@ Wék%@gﬁﬁg@%&tﬁ%@pﬁgﬁ;n 128.
Parti al lof caiesyposeth2aircshicttatil jocrgsiey dd0 wictudesn kiagtingpac kdhthadireits 126 and

L e R S LR B BB BRI K3 PTG 30 ot ones
sel ect i \Bkpgsed Wihinhain mendreMEd isn dahrian [#Githat e Aol igtért 148%n tRuoaér sueflcel 30 and
e el 152 AR St ah Bl PR30 V. (GrnRRT4ERANRE, (Y s

radially 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 5A-5B, communication tool 100 is in its running

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 hydranlic pressure within longitudinal chamber 60, operating flapper closure plate 78

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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pin 134. Main mandrel 132 is also initially fixed relative to | ower housing
subassenbly 114 of outer housing 102 by shear pins 136_ Shear pins 136 not
only prevent relative axial novenent between mai n nandr el ﬁﬁﬁAﬁqgokomer
housi ng subassenbly 1 14 but also prevent relative rotation between main
mandrel 132 and | ower housi ng subassenbly 114. A torsional load is

initially carrjed bet n mai n nmand 132 and | ower usi bassenbl y
114. Thi OmPHF’é’i‘tt?ﬁé?O‘V@gH‘O*’? ‘?rJYB%}atﬁ’ﬁﬂ? ayren ioHRe ?%Péﬁaﬁ% EBEY?% 138’
At t ached uh@ ool I&aﬂﬁ@ﬁdy@'llﬂ-&%oh@&uﬁhdﬁrﬂéﬂf B0eAEdza brdfiReed dmgrekarve4@. on the

upper end of collet spring 142. G rcunferential Iocatlﬁip% k@ry 140 i ncl udes a
retaining pi @T&&x@h@ﬁatlngﬁ@(sslIzt"rféoﬁ‘ﬂ’c”ﬂléﬁtﬂ)“rtaﬂllﬁp PP RIS &ff of safety

ci reunf ewgﬁt 5@|d Al §Mn &Y cobftRurliE 1 18 DodBREY G nkd2124 MrpPeHEHs thin

mai n mandr |s a‘carrier 146 that has an insert 148 on the outer
surface n¢Chmae<b1’=l 126 fsbneck @ dichettersen 138, upmr@ranédel Fi6undexrasdagendy! 150.
Carrier and 4 | ten t rough, wi ndow 152 of
mai n nan%fgtsq “Tgﬁrdl} relfi%rllve#aga maf%%g%@!mdy 1 md ?3"63 g@ﬁ%ﬁi néonvﬁﬁlﬁ\ﬁ\{ shoul der
15. 4. Thgliﬁsmpaamrmnmfel ri@msehind oaililantitgiels mavtﬁxfh ldadkeamleaﬁmtg Kepyertion will

now be descrlé) g EI atlve 0 556%{)% val ve 50 of the present invention with
r ef er enc Bt RSOHIF §inas C%ﬁ?egg‘ A- 7B, 8A-8B and 9A-9B. In figures

SA-5B, comunh Gad iRRed QRkFigdibn Sf ¢dmmﬁrﬁcahum wongoo @@gsf lﬁbtfrélﬁlhgh@d with
Comuni cation tool 100 is positioned within the gl tudi nal central bore of

saf ety vEadially Bguceddntennnsertive 406 %%“HPS"C)‘?O“&‘BE)S‘@SSF@WH & Artushsaddiiopalval ve 50,
domwardhaamvo‘a@gaag% &n&mwﬁh&%a%o%%amy iso Pg%kh%ﬁ%vsqgﬂhg&t s profile

74 of flow tu mandrel 132 may "downwa fl ow tube 72,
ei t her atnamcl@xtetinsmnd@ﬁjt@mtfq drvnwrardly aithis ralimwhelowenswfaee Wdh aedld @4pr essure

within | gng t%éfﬂ:c%@ga%{?&&@%?gﬁgg griiga’oatdo’ﬁﬁ%Jed?BﬁfJarﬁ a%%' gy {l?&fﬁcrerﬁ from the

cl osed p05|?|on igure on, “see figures
3A-3B.  AMdipesdeatmimgl fgcce sfeas @fnetl 6, \aabest s&s0 in @uedsﬂaaml Whertmns 18pekeaposi tion,
mai n manrel 132 osition to

|
mai nt ai nTSHREY p'('/ré?:h\r}gé éa&?'hdj{“ﬁlé' rgﬁr\gﬁelu@g i'? i He a’fgﬁﬁg‘)‘ﬁm@ﬁéga%rﬁ%m cation
t ool 100hmv§$om\wemnddmamieat1|8vcﬁfcbmmmmronImnumngld&afeqfva&afsel Yhial ve 50

Saf oty VAU e SRR A KBS 1 W BN RAER P8 100

engage p§@zfll5r'aﬁgr§%xréﬁmt‘é?é§@él){ocaﬁ Mﬁr ﬁ@,w&'n%l&%éioﬁ ﬁfeﬁl Villve¥p. COMUNI cat i on
tool 100 shifts fish neck 124 a ‘g with fish neck ‘'mandrel 126, fish neck
is

nmandr el ext ed® F@ﬁlOIIZ‘B’hcflm?ﬁe]r%rfh%sr ailows puneh eodd 3R ded mainmandrel 132 to

rotate relative to housing 102 and expander mandrel 118 of communication teol 100 and safety
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
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
insert 148 become axially and circumferentially aligned with longitudinal bore 60 of safety
vaive 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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118 downwardly relative to safety mandrel 50 and punch rod 130. This
downwar d novenent shifts expander mandrel 118 behind axial |ocating keys
112 which | ocks axial locating keys 112 into profile 62, g9 JagéRo@een in
figures 6A-6B. In this | ocked configuration of communication tool 100, dogs
122 are aligned with radially reduced interior section 106 of upper housing

subassenpl ; A-@8di 1 apakonrdoManMar &qiidk | QR-qC MmN cation tool
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to nove coumwardbnytooMHidsofalshiwient énd pragalerminesd ore shedrs pindbd whick allédt  t o
contact the uppgnh,.sur f - jnugd d jarring with
o sut 11 oty PRERR SRSl PR i R B AR i
figures doAnhBrdl¥\heert pédyendiBesshbaly, redubhi rsgiad bovsafptyrnvalve GO ATHEMBptad mai n

mandrel 132 to npve .axially dowwardly relative to housi 102 and expander
mandr el 4 Oéfns%#i%dﬂﬁoéa‘ql%63@88&%’63@\%getgr’a’:f"éetd);’y\;%ﬂ & %'0’? &Fﬁ?@’“eaommr d
novenment pauhd roy 130, TRSABET df§drs dfpBe@dbuhdhsed 130L¢ Bretéibrhidea bagdlupoh educed
area 64 and axially aligns circunferential |ocating key 140 with pocket 66
of saf etfpctorsisych asthe thigkngesf fadily rediesd rpgionsd41uné the fngrof methiiad selpdtedd®r punch rod

130 and I F’R‘%dbel 132 to rotate relative to housing 102 and expander
mandr el %@8 onmuni cation tool 100 and safety valve 50 due to the

t or si onal f orwigh tht ovead commuroeation teosiP0iofigre BBt Mhdnsion, fudprageivapd §&@ nent

circunferenti al aligns carrier 1 and.insert. 148 . with.| i tudi nal bore
50 of s cttayrey 4p Pee¥is M opfilli<iton F R Toly 7918 P inal P 08

ci r cunf ehefmitdrdr of sufary ivaige K&y Ohdd inasrd 14806 ieéd ®hin rielyiréducad feyiona®, punch rod
130 and mai n andr el 2 rotate relative to safety. valve ollet spring
142 r adi QMPEAERLP ‘398 W&E%?“&“-‘n"?&?ﬁee%“&mei 3é|deﬂ‘88‘gt“if%§fef<%§p9?489 thifius, when
ci r cunf edofifiuration] pRfEH fol @3 04AY retrdfle DRGOBER A ChrFie U6, STsE Rdck Ahhdéclakiegsie] Wit h

pocket 66, circunferential |ocating kegﬁﬁl40 npves radi al Ir&/ outwardly into
pocket 6@8dapisErGe fFere behirddieys h0o d Cxpmmdes mapgrel 4@ harwgtrartadiombelind 132

rel ati ve,t9ioaaigliclys/Bb \ihichQiloRY cathiidabortBél 1o@iorrene£5%@;5ﬁ@£ﬁe§l valedlpl gni ng
circunferenti al Iocatlgg key 140 with pocket 66, carrier 146 and insert 148

becone drsest 14§ new ireyentethnirevase moxgmept efirodgrisien GRiand flow g Yiwhishin ot e 60 of
ot cunt SHORYS cifve SPARRERCLE AT by SR IRERE pd Mr B BB RO, | oo,
conmmuni diuw passdgewhy 100 of msérh 148§ sllgpe fdrahetormgunpasipg iod hydrddic #id ANr2006 as
jdgfir f;gqglig?mélhg bore¢o %Aﬁles %teril)rn otI s:@fieg vaod! ;d »grllféhzic%#l g)enuse& g(g'ieﬁaim%?e?{o o%%rvz\{[c]élva rd
a wireline retrievable subsurface safety 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,
Outer housing 202 has an upper subassembly 204 that has a radially reduced interior section
206. Quter 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.
Stidably disposed within outer housing 202 is upper mandrel 216 that is securably
coupled to expander mandrel 218 by attachment members 220. Upper mandrel 216 carries 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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communi cation tool 100, of a sufficient and predeterm ned force, shears pin
134 which allow punch rod 130 to nove downwardly relative to nmain mandrel
132. As punch rod 130 nove downwardly, insert 148 penetratgsyXRdogs! Y
reduced region 64 of safety valve 50. The depth of entry of 1nsert 148 into
radially reduced region 64 is determ ned by the nunber of jars applied to

PunCh bodxhin THEWEBRR 88 oh8" APl ool BUNERAT B0 AR00LE oL SHET LT NeC

based upoh actors s as the th ness of radi uced region. 64 and
t he type cohmnmitaion aol 208 agd {sedrtiatly disppstdand debagEvaygslig2hly Wttined Within seinf

[ [ | 100. of | {op, fluid 50 of
Tnoert 108 rborasy QoW TOR Al Rt iy Rp apbaie REISG RG>0 ©

| ongi t udiceaiukiodien 621 200. the interior of safety valve 50. Once insert 148 is
fixed within radjally reduced region 64, _comunication togl 100 may be
retrieved to Feh ?Grzg%@,m%i%m&%‘g%@?%ﬁfeFW‘#W%&?@%“@W—‘@?@? a“loﬁ‘ef ghear

confi gur %H B8, MGhdrQ333 Rhasiihig! f.ae tedivk tormvBahuiids S@atderibiyld fish
neck mandrel extension 128 has retracted from behind %eys 106 "and expander

mandr el i guthmbousiag 288 thydshegrarinh el ntheampipa P34 aetanbhprekenigelative akigkh al | ows

cormmuni cat | grgentt g&lﬂae}prgai}n Qnagngxleﬁ?ﬁ‘fagg &0 ﬁﬂs%%éu%%&@fﬁ?ﬂ b%gﬁg rf&'ev]eﬁﬁ now

preventsrr{oﬁe upward novenent o pl st on ow tu which in turn
pr event s reldtivs witaioo betiveappeain nehde 3@ apd atver Ho85ing dubassbybly 3¢ki Adgotsishakaf et y

val ve 50, In. i tion fl ow passage 1 of . insert 148 all.qw.for the
conmuni cé‘lafjgﬁ%ggﬁyhcﬁﬁlreg&f: e R af"?grgyn?')éla%dglg’l"v Vit S‘E*’SF%“B@ Jtlg‘ tH& i nterior
of saf et Yorsaday RadR cwhicdiby epirel beustsedionfspinge88npl e, to operate a wireline
retrievabl e subsurface saf e{*r%/l&ésl ve thaf is  inserted_into | ocked out safety

val ve 50. RefARhefhto ajp man & ofginiperntialletating keyi240 gn theinpar €dos s

sect i onaly \iemprif 2425 €eRfElehBalddchidg 18§ 240 igaﬁde@a!raﬁkingtﬁn BAGhAQRYMNI cati on
t ool enbodyi ng principles of the fpresent invention that is representatively
Ei

i | | ust r athscbuirard gdink meveRen o6 Fismieantabipcatipg ey ¢hframi Baip imdib@P2por tion of
| ock out rand. 6 QRIANAR afell288ks Q0138 @A KU UrBhseROUB bR hedfifer sufPikleS housi ng

202 has an’upper subassenbly 204 that has a radially reduced interior
section tRG6L Iourtdss mglvdtsrny imoalflusbpaisagevayikd). Eaial Iérnd insas 2ddrptey 208

| ncl ud g, i DEBNBI Br B wisflos 852 Hlmdithitrel SEAMAEYS 23 R bl {1 0N,
outer housin as a | ower housing subassenbly 4. I dabl'y di sposed
Wi t hi n outaeliediomainmgnd@Pexisiop Pelr. Imthe dhuetratiembbdiaent] the Sek onglinyon afoupl ed to
expander ndrel 218 by .at aﬂq&e t. gber ) %6%0" Upper, mandr el b‘%l carries a
pluralit )lPEEP“tGB %0%’21.‘%521? {Of’a ﬁpsa fnrséE’ 4" vgﬁhicgg%ﬁ/"QP& oyl \?\ﬁ"‘t hi n upper
mandr el 21deskdpir sedtiof 26 ida BRAetisetion 3661dn additichha pietols thieaek @lt pddnand a fish
neck mandrel extension 228. ) o ) ‘
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,
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
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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Partially disposed and slidably received within fish neck mandrel 226 and
fish neck mandrel 12 19 JAN 2006 extension 228 is a punch rod 230. Punch rod
230 extends down through | ock out and commrunication tool 200AM2ZD06S
partially disposed and sel ectively slidably received within main nandrel
232 and main mandrel extension 260 of the |ock out portion of |ock out and
comuni cgd s BoRla2AR, AaicEE len@B2u kbt 1 al 1y
fixed re gétu?l\?eéfént?%j Igﬁdgg%%grl t{)y shea‘@%{ra‘?1 plrﬁﬁggimlvg{aﬁ gnnandrkgllg&%%g%i s al so
initiall gfshfegedlvedlati ve to | ower housi ng subassenbly 214 of outer housing

202 by shear pins.,236; .. r]gfgg ' - ! . t 1V i al
novenent bet eaﬁ“a” |§Ihd Cr‘élr]] réiflgzg%%hgﬁgg Plgc\t/u\én?éljﬁégffglfogég/t% ul%g%lsog;h ‘%?"Cgéﬂ but al so
prevent 66, eireitrivé atidihatti 248 béretneagiallyandciramdradtial B Aligued witb egithdingi ng

subassenply 214 torsiopnal .lqgad i.s..initiall arr.ied between i n mandr el
232 and P9 %ﬁéf’tﬁg" Vﬁbi@@é‘i‘ﬂbﬁ'&?gff%“oﬁ%iiowrt%‘féijﬂ'ﬁﬁg Q“OES iqél_tcarrggat ed by
spiral waltkuni@fisd ©B1 Bplf HeuBS8nt afll prabeshihel B RhemNghebs dBRhiafoR
circunferential |ocating key 240 on the upper _end of collet spring 242.

Gi r cunf epuah 1081239 Werave dgpvaidly reiptive £ mge S1apdrebd33iand mgingnandrehartansian | inits

t he out r.adi al ' ' i f [fom mai n
mandr el V\géfgg A Sg@cgé%s eg%ﬁgﬁ{ivﬁ{wnagl%’q%(??gPédzegliteéi Igggfl%gb??#g)r/egﬁ%l‘tc{]fgt has an
i nsert 2¢&novalvel’e. Buthertraveiof pwreh radi3Pdobnwirdlyeelntiv24@ mamghandeb2 Rraniint er nal
fluid passage 250.. rjer. 246.and | 248 are . -radi al l\y.extendabl e

t hr ough %alﬁ%ga@rgfé?eﬁm%oﬁaur%reasn@élg"?gzrg&&é%gﬁmrrcﬁﬁt ‘?}ealnd @%d@m %l}nef;‘aedl y

at t achedinh@ watli of satarydvable 56 wthixhsprovenBtipwatditrived of pikwos ti8atteadodnbadindent , t he

| ock out portion of I&ck aut 3$d cgqyuqic ion tool 200 also includes a |ug
262 wi t heampmtusatien 7Y sIpBeEyeddem ety X ¥ethscopi ng section 264 and a

rat chet sect iTAum§E intbactiRE Of lotlosut akd @inghdiatifietobl@0l 0Ot pReNt indéntioRf | ock out
and communi cation t ool tﬁOO i ncludes a digrtt[))li g . menmher 268 that is radially
ext endabVeb £aketn yaiNe a0 Qf theiBtseny Brventpndhs dlooter thy dogkipg ons gf aé‘ﬁé"‘é‘ﬁﬁwni cation
t 0ol 200g]efdd QstbiyivaNEShdibth dbninkiifhicalion el its Wil MMy PeralROfofe@impiaf ety val ve
50 as descri bed above with reference to tool 100, flapper closure plate 78
i s oper aanagsertvalYet he cl osed position, see figures 2A-2B, to the fully open
position, seenf:i - 3R, @ggﬂfd | il d ves
downwar dl y mdaeg W%??@%gﬁiﬁeﬁe%gﬁg% ‘ggﬁo‘% sa g%of/lﬁ%% \'E/'g;t o&ﬁl'?l tSr’na)lxi al

| ocat i ngthlseysri@iod iodot ntrpitedsabe eondtruadanalimitogtsewsn. Veddus2gdifaigangendr of i | e 62

of saf et%m\fs%laggns% thaerfﬁusf’%gt%e ler%%gaeu%eﬁtp & §Lil'as other embodiments of the invention,

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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In this | ocked configuration of |ock out and communi cati on tool 200, shears
pins 236 nmay be sheared in response to downward jarring which allows punch
rod 230 and rmain mandrel 232 to nove axially downwardly reloaginephe® housi ng
202 and expander mandrel 218 of |ock out and communication tool 200 and
safety val ve 50. As expl ai ned above, this downward novenent axially aligns
carrier 246 and insert 248 with radially reduced area 64. In addition, 13 19
JAN 2006 Y81t i Gdmsdtiti al | ocating key 240 is both axially and
circunferentigl!y aghiteiesr WntinRaskhydbfiic Bhid #Rbieh¥ nbdlgteriatableBysaxi al | y and
circunferentially aligning circunferential |ocating key 240 with pocket 66,
carrier 2de Wying naet tnmpleg hydaplie chambsr 112 gidgvall petiar dheasodi B Imetbgd gned wi t h
l'ongi tudi nal;; DH8150.0f safety valve 50 such that additional downward
jarring on lTockK out "'and comrunication tool 200 of a sufficient and

pr edet er m nedodatng @ @itemmapom t@d hawhni cth raghidl owiting udegise rothi2 e tubinmve
dO\An\/vardIB;{.r%)IIataifc evth(pe.nai n mandrel 232 and main mandrel extension 260. As
punch ro P iomtteny daovm’wvardly, insert 248 penetrates radially reduced region
64 of saf et yaxiadly ¥ikpnhi}. theadiaharttidg devizk woth tip@infidst hydQuittostawded| y rel ati ve
to main mandrel 232 and .majn ndrel extension 260 causes, di npling nmenber
268 to contadt® fePBQ%%'ga‘i“ﬁﬁF‘gf %ﬁ?ﬂ&@ng ARHET Withithe oo aoaylag b?‘%pratrlve 50 whi ch
prevent s pwar shat ravel of piston 68 after [ ock out and conmmunication tool
200 is retrieved fromsafety valve 50. The uni que interaction of |ock out
and communi cardateg 2 Bod posEewsy frRd ty eafianpulpriydrinfioehampenth thegfietior ofal ve 50 of
the pres ¢ J - | NG 0f L §t.on
oper at edtEaPBy G ROE skl Sy bRy phibEai AR Bt SMBAR L 6 o
oper at e, siflovallgraiop bed intodhe norsapulaykidaulic viniber.t hi s i nventi on has been
described with a reference to illustrative enbodi ments, this descriptionis
not intended to be construed in a limting sense. Various nodifications and
conbi nat i ons 2of t ke méthadsts redited é adatirddivimesit theasp wllbtatiag a ctrthmnniesttoadi ment s of

the inventjon, w./l e apparent. t rsons skilled in the art upon
refer enc@ohﬁ"‘m@m&@i@&?rﬁtﬁg‘ﬁ? W%mit%, gﬁ‘ﬂ%ﬁ&f’%’?é? Saffr%‘uf’ @H‘?ﬁ‘f‘é’&ﬁ?fﬁﬁfr‘p{‘geé appended
claims e Sal BYtinEU@Hs oTOKE ddntmidriieNisn @ol @rostbAent s. 14 19 JAN 2006 What
is clained 1s: ‘

3. The method as recited in claim | wherein the step of axially aligning the radial

cutting device with the non annular hydraulic chamber further comprises axially shiftmg a first

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

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 sectton of the

communication tool.
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1. A nethod for comunicating hydraulic fluid through a tubing retrievable
safety valve having a non annul ar hydraulic chanber in a sidewall portion
thereof, the method conprising the steps of |ocating a compyaNa00en t ool
having a radial cutting device within the tubing retrievable safety val ve;
axially aligning the radial cutting device with the non annular hydraulic
chanber; cirgunf erenhdtadd 4 redited (i Agmt hehdraiditad scpuifrtgbldevftiag aviickch t he non
annul ar hydraulic chamber; ?n creating.a fluid passageway froggthe non
annul ar FRFEPERTeCoRmgIRisatonaP! FeRVE [ asFoBA sestion ofiths compRigEleR %l (UBI e safety
val ve bycgashsd dntafeneitead jif gouphes thadisdkectivh bi e cABMiGQubBLE!N tHae
sidewal | portion and into the non annular hydraulic chanber. 2. The nethod
as reci t &gondseption ohthe ¢omERuEicatiengcist ep of | ocating a comunication tool
having a radial cutting device within the tubing retrievable safety val ve
further conprises engaging axial |ocating keys of the conmunication tool
into a profilz. 3.Ththethmdhoditeddn elei t wherein thod steprof dirontndaraitinliyt dignmgep of

axially aligni he radi al . tting device with the nan_.annul ar. hydraulic
chamber Piir oer Cebig: 1 xih di7 ol Mt G shamer JHGh ot

comuni Céitdugiferbaiily rafib@ihg ¥ &irtudnfarents dsedtinekdyl eMhdfontd@icaesAMds) wal kon t ool .

4. The nmethod as recited in claim3 wherein the step of axially shifting a
first seR¥flon of the comunication tool relative to a second section of the
conmmuni cation tool further conprises shearing a shear pin initially
coupling the first section of the communication tool wth the second
section of tHe corfamicthed ipbisciteddn claim 7 wheseipgherstsg obgrenmérangigdlyi abigeingi m 1

wher ei n 5@&.&&@@@ Sﬁ}ggﬂiﬁéﬁﬂ& &t Mni@zlftioqnhagmmteb o&a%@ker%uﬁgag{gg devi ce

X 1 b
wi th the non annul ar hydraulic chanmber further conprises rotat shifting
a first sdotly ortwalfdliyt shiflicpireorduodtremial oeading keyt with v elletiopanssatisdrd testbet | on  of
the comunicat 'hgrr]] ?ol. 15 19 JAN 2006 6. The nethod as recited in claim5s

i .

t
wher ei n FREMHEERI ot at abl y shifting a first section of the conmmunication

tool relative to a second section of the conmunication tool further

conprises shearing.a sﬁe r pi.n.coupling the first sectian . of the

communi cat i of‘?' t ool "W 03??69‘:“%%16'6:";%“&é‘%‘ﬁelﬁh%ﬁtept ge?%‘ﬁﬁﬁmdesﬁ%wal’ ool .
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

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
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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7. The nethod as recited in claim1 wherein the step of circunferentially
aligning the radial cutting device with the non annul ar hydraulic chanber
further conprises circunferentially aligning a circunferefbijanbgsati ng key
of the communication tool with a pocket. 8. The method as recited in claim
7 wherein the step of circunferentially aligning a circunferential |ocating
key of the co ni 0 r r ally
outwardl y Shl rrpu R%hgh glfoﬁrgg& ﬁﬁ%%n?af‘ﬂ?lﬁggg}id%&%gy% gtgé‘%glels fgysprl ng

at t ached vhve thaeng @ammmnuiaut hginauiigahamer iTheideptlh edrtias theeof,t tbel nathad ai m |
wherein the s of creating a fluid passageway fromthe non annul ar

hydr aul i é°CHA srﬂétpeft?)pst(ﬁe interior of the tubing retrievable safety val ve by
radi al |y peneigaiigng cbigufiagtionl toolhdviniga dedidl Cantnr @ugh vifhen siedaald portion
and into the non annular hydraulic chanber further conprises radially

out war d| yetaeN2PleisHgalCr adi al cutting device with a punch rod. 10. The

met hod as recaﬁﬁ@ an@nfﬁg@iemaalalv@ia&rn@dewt:mnr@hﬁmo%mma@ﬁydrmc%h%uérdowasSageway
fromthe non anndl ar hydraulic chanber to the interior of the tubi'ng

retri evabkiellgfiting a\fa'ﬁt\ﬁect@y of thecogimupicaieanapelaelptig to Aeeqondipestion of theng devi ce

through the si.dewall port| on into the non annular hydraulic chanber further
communicati !
conpri ses i SpPosI ng an insert having a fluid passageway in the sidewall

portion of t hardumlﬁetragnaﬂghhgrm@ﬁﬂeerada&ifc&ttylgwahvewztﬁ&e]:ﬁmbﬁhhl%ﬁ)ﬁ:lrdlﬂlic A et hod
for conmmuni l.ic fluid thr h a tubin i.eva safety valve
havi ng. & CHRPBRTIERP DR UTAInT St atader TR AR P e B oo ¢ he

met hod ¢QEBk bﬁh@&,rﬁrhﬁn&h&pﬁ)og ah@cating a conmuni cati on tool having a radi al
cutting device within the tubing retrievable safety valve; axially aligning
the radial cufedtng aduidrRResagevay FoetheBer ARkal fafﬂraﬁyﬂ?*swb?rdo Hdnsder ofy  axial |y

shiftingyg mﬂiﬁg'sltetr@eﬁ)tlé QR tyOfal et &I PRhGRlinORe fa8ial cuftiBb dVidShifAgRrecond
section of the comrunication tool; circunferentially aligning the radi al

cutting élév\ivdbp%lql?ﬁ@mi"H‘Gr‘?oamﬂﬂahﬁ’s’/‘d?ﬁ&bﬁ@f chanber by rotatably shifting
the first section of the comunication tool relative to the second section

of the comunication tool; and .
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.

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.

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.

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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creating a fluid passageway fromthe non annul ar hydraulic chanber to the
interior of the tubing retrievable safety valve by radially penetrating the
radi al cutting device through the sidewall portion and intjo xAne2080 annul ar
hydraul i c chanber. 12. The nethod as recited in claim 11l wherein the step of
| ocating a conmuni cation tool having a radial cutting device within the
tubi ng retlpi Brahiterdsafretpd uatlaie Fluvhdaen teoteprof sestingengediragagxialiomocat i ng
keys of t fd t recited in
ol o m 11 e PR RN WAkl B e JoBiEldr o iy -AHELIELPRE BRE (¢

secti on ofadidleg pcostrating dwutredal Quialg desicatlirquzhtthe sidevalleroimt addntodhe win t he
conmuni ca r pi o i coupling
Che 11 o "y 0t (e A P R B o b Bk “C ™ e
conmmuni catdgare widod pundiirodThe net hod as recited in claim| | wherein the step
of circunferentially aligning the radial cutting device with the non

annul ar hydraul i c chanber further conprises circunferentially aligning a
circunfer éﬁt%lmdtbﬁasirweck?eyclmfn tlhehaamthersicpat icoatitgoofluidippssagewap froket . 15.
The net ho I I tyally

al gning % S REbeRaiig Al BETHELR oo AR e ALE WL LERS 1 o
pocket f uradndly peogmahing s radialdivitirigydepige Waewihythe hidéwallngprtidneandi into ulnd @ment i al

| ocati ng i ol. 17 19
3 2008 1EMAERTaReRBEL CPRE] Rl SRS R 1R ST BB 5 B, g
a fluid passagewhyortipont tht hbingorariavable safetyhmathieaul i ¢ chanber to the interior
of the tubing retrievable safety valve by radially penetrating the radi al
cutting device through the sidewall portion and into the non annular

hydraul i c 18hanmbnd fatdchag oommmbmwsnimaidj; hj/drgulimﬁltuimthnbbgh 8 hibirtgi migetdble r adi al

cutting dey a e nmeth srectedln cI im11
wher ei n theet§ el“%ffvmér elga)otn arr%rémngra& CB%YE sezﬁmea{/vséy Wfa i %“0{1?1 ermf ﬁheanrlnﬁuqdar

hydr aul i cco:rhlambgrthdabepisbé interior of the tubing retrievabl e safety val ve by

radi al ly penetratln N dla cuttin ice throu gn ewal,] portion

and into the ndh™M%& u(iCE VUM ERE ﬁ%ema‘f”ﬁﬁ?ﬁm?m b1k lrops”ésglqdmggbm ng an

i nsert havafexg valvé;l ui d passageway i n the sidewal | portion of the tubing

ey LA oS TRLNAES RSSO SRR o200

locking the lock out and commumcatlon tool within the safety valve with the safety
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
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

msert.

19. The method as recited in claim 18 wherein the step of axially aligning the
communication insert 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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safety val ve having a non annul ar hydraulic chanber in a sidewall portion
thereof, the nmethod conprising the steps of: inserting a |ock out and
commruni cation tool having a communication insert into the 193faglyoupl ve;
engaging a flow tube of the safety valve with the | ock out and conmuni cation
tool; |locking the |ock out and conmunication tool wthin the safety val ve
with the safety valve in a valve open position; axially aligning the
conmruni cati.dine inreged ts weited i Hembnvieremuthastefhyfdr ally sloftolganetrsection of the

ci rcunter gt i al |y 42l g NG LIS SOMMNL Cat] QD LRSEL Lok nd REynQY Annul ar
hydraul i ¢ Chanber; penetrati ng t e conmuhi"cat T on i nsert eihrouth the

si dewal | pentimgatandoslinfughtrheonnones srmitdgas shead parulinicalbhamdpding ttbe dirgat e a
communi cat .o, AL 1BG! MEeN DS 100. AR Al AU Eiof RRIFRSE AN, e
interior 8f'Che safe y valve; retrieving t e 1°6ck dut and conmuni ¢ation t ool
from the sahetmicariahtoe}. and naintaining the safety valve in the val ve open
position with the comrunication insert. 19. The nmethod as recited in claim
18 wherein the step of axially aligning the comrunication insert with the
non annul di. Thedmettibd es cheerbarcliior tthehercionjy steesf axdualitrgntiadlgialigning tre i r st
section of, e Laek il and compunhaat fan kool el Bihxe.to-a.see08d section
of the | ofK"OUT ARG ‘CoMmuNT cat1°0n tool g1 \T}Qﬁf B 0P TR et Rod as
recited i ghittingiarfirdtSestiveroé e lodkeous iepcoafmuaidatidd tpolshliafitd thg secohd stios@ct | on of
the |ock o tkand ommuni.cation.tool relative to a second section of the

| ock out gﬁgOC @8%@5?‘8’5‘??‘8310{1808f‘ further conprises shearing a shear pin
initially coupling the first section of the |Iock out and communi cation tool

with the nd section.of.the |ock out_ and 0 i don.tool, 2 The

Tt hot o 2Pl s St el R we s el OBt i LAt T ot gni ng
the comthei et ioaN and &k touniahth comeunosticanooll eifatihy ds autecende batitrebf ther t her
conpri ses rotatabl Y, ﬁh;ifbi n‘t% a fi r%% secti ﬁn of the 1hrock Eut ﬁnc%

conmuni catPBRYPEFSP? 89 aNE (8 PE S EHIEsE EPTH R b Re SPBERE Jit THild

conmuni cakéinn bOeHe. lock out and communication tool with the second section of the lock out and

communication tool.

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

too! with a pocket.

24. The method as recited in claim 23 wheremn the step of circumferentially aligning a
circumferential locating key of the lock out and communication tool with a pocket further
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 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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22. The nethod as recited in claim21 wherein the step of rotatably shifting
a first section of the |lock out and | ock out and conmmuni cation t ool
relative to a second section of the conmunication tool fun®lJamnN 2@yepri ses
shearing a shear pin initially coupling the first section of the |ock out
and conmmuni cation tool with the second section of the | ock out and

comuni cati 09gt 00k coptunitiforBONBA FfmifEA IRyl AR A0S EhRAGt he St e
of circunferentially aligning the comunicdti'on I nsert w the Ton annul ar
hydr aul i retrievehlrisefetyfvalve hevingzompreingdsr hydiapleashambenit k aldeyalkbgoirign thereaf,

ci rcunf etBept' al l.ocating key of the |ock out and conmunication tool with a
pocket . 2A°THEPHEHod as recited in claim 23 wherein the step of

ci rcunf er ent k&kst yectbi giangeoad seting thaf £¢ evididlalcolpedtopsatierkey of the | ock out

and communi cation tool wth a pocket further onprises, radially outwardly
ST oing t heacrabapLisiedieth BESH T atEoT f tr 5 Bt et PHEtIY  ached Lo
t he Iocl&ogugnagedviﬁqmwﬂmﬁ%hon tool. 25. The nmethod as recited in claim18
wherein the step of penetrating the comunication insert through the

si dewal | por erdis! euiidng daviee rialnsriendaie thapughpdriademw of thsgrrpd sedtigncdheat e a
conmmuni 140 t t LR 3 L Gy he
interi o(r:r(?}{i)]%1 {Eﬁg& %gggtb%\ﬁggrf\?g?fagﬂ& er ct%?l%gg@?ggﬁgﬂ@ggﬁ?v@?gﬂag shifting
t he conrhydiaglittdhambdrrmdien the first Andssecipansettionodre deeeupRdIAN 2006 26. A

conmuni cation tool for conmunicating hydraulic fluid through a tubing
retrievable safety val ve having a non annul ar hydraulic chanber in a

si dewal | por 27.on THeesw® af recitet] lveclaionl6 wiengn tigifing secioh hndthe seoid @atiand a second
section that. @re initi ahlg&ycok{gl ed together; a set of axial l|ocating keys
oper abl WaRHANHOYPER taRRBeTY AP RIY | on that is engagably positionabl e
within a profile; and a radial cutting device radially extendabl e through a
wi ndow of the second section, the radial cutting device being axially and

ci rcunf er ent 24l | yIT&Iech pBried i ¢l 30avhsarin the it s5CHion gof e fsceneirah®er when t he

first angd geqbleaBysRalir@Nshed iy decoupl ed. 27. The tool as recited in claim
26 wherein the fifst section and the second section are initially coupled

toget her by a shear pin.
29.  The tool as recited in claim 26 further comprising a torsional biasing device

coupled between the first section and the second sectton 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.  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

section.

31.  The tool as recited in claim 30 wherein the insert has a fluid passageway

therethrough.

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.
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28. The tool as recited in claim26 wherein the first section and the second
section are decoupled by shearing a shear pin. 29. The tool as recited in
claim26 further conprising a torsional biasing device coypljad begereen the
first 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
t oget her and y,ota h o) i . t . I.I.st ,section when
the first anug 33ec?ﬁ%ﬁoo‘isgﬁeﬁeﬁsﬁg%&z{ﬁggc%g{@g@ cér\é].?mffﬁeé&l%@oﬁf&%%grkee i'ted in

cl ai m 26 pwiteneal ¢irctivérenaidiladppositetaf tig vdedéw.e further conprises a carrier
having an insert renovably attached thereto and a punch rod slidably
operable relative to the carrier to radially outwardly extend the insert
exteriorly of34 he Taeeands resied Inoflaim312 whbeint theolcirasnfeeaiiildecating Gepiign 30
wherein the insert has a fluid passageway therethrough. 32. The tool as
recited PRFOIAtThed t the pesapd %98‘1*65%‘?"2}!9%‘:%{13 I@&nf erential |ocating key
operably attached to the second section that is engagably positionable

w thin a pocket. 20 19 JAN 2006 33. The tool as recited in claim32 wherein
t he circunferdénti & ¢opnmueatiomipok &y dommusensting byrsenlici frusdi Hfrewabna itwbidgy opposite
of the wi _ndow. ' [ i . L. t

ci rcunf efegr}ﬁ" i%é g#%%g{l?%g&%l&yaa?osc k&gabggglgbemgjt@a ﬁ%ﬁllw%ﬁﬁgpge%gﬂﬁvas"ecti on
Wi th a ceddi@tthepsf] thgtooB&Smphisimgnmuni cati on tool for comruni cating hydraulic

fluid through a tubi trievabl fety val ' ket and
annul ar  hyor i cenamid SRS R TR BB Tre toor

conprising: a dei bSixiH e6datiqk&B dbperablg cmached &6 tHeofirst fatiorathet istinghgblyy coupl ed
together; a set of axial locating keys operably attached to the first
section PIsdonable wityma a9l positionable within a profile; a radial cutting

devi ce radi al)lpyi@tRREaR!ce rddQ o AbWIREMN Al inddieoSRERBhISEGIdn0ha and a
circunferential |ocati n? key operably attached to the second section that is

engagabl y paésiteyrefpspiiad logatingikey enseabpiisteehed bt the preondieetiop thagiscagegably t he first
and secopglisaad Qﬂﬁin%ﬁc{cg&fcﬁ‘éﬂé S&bery VAR/cEPEnGhE BHTTRA @&tﬁh%é&ioﬁé L@ning the

radi al cuUtting device he non annular hydraulic chanber.
decoupled, thereby circumferentially aligning the radial cutting device with the non annular

hydraulic chamber.

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

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.

38.  The tool as recited in ¢laim 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.

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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36. The tool as recited in claim35 wherein the first section and the second
section are initially coupled together by a shear pin. 37. The tool as
recited in claim35 wherein the first section and the second jJectomn are
decoupl ed by shearing a shear pin. 38. The tool as recited in claim35
further conprisi ng a torsional biasing device coupled between the first
section and the cond sectio ich_pl aces t.or si onal ad between the
Frrst an setbnd CEOthAS SatEhit HET 3 Syt deRd e acH RSB L oupl eq

t oget herth@agimﬁg{ ates the second section relative to the first section when
the first and section sections are decoupled. 39. The tool as recited in
claim35 wherein the radial cutting device further conprises a carrier
having an ingert fropyabl ycfld Achseh ish@f.&m aﬁ@em%m@ééﬁﬁm foP&lin luega?! y
operable relative to the carrier to radially outwardly exten e insert

ext er i orositiofed chieursferamnally appetifeoitheadindoy. JAN 2006 40. The tool as recited in
claim35 wherein the insert has a fluid passageway therethrough. 41. The
tool as recited in claim35 wherein the circunferential |ocating key is
positioned c#r.cunfies et eatekijyedoippdaimt 5 ohertinahartindmferendial loddiag tkeglis as reci t ed
in claim 35 wherg(? ne Cir unfere ial |ocating key is operably attached
to the SBFANYILERT BHGEEH eﬁtbqnl%‘f %iﬂ“FﬁfQ”nﬁ3 A lock out and comunicati on
tool for insertion into a tubing retrievable safety valve having a flow
tube and a non annul ar hydraulic chanber in a sidewall portion thereof, the
tool conprisfhg: 4 leckoytand semmypicaiiv topl b8 EsertionsBiA tBHNg WEEvaklesalehy ti al | y
coupl ed Log a1ﬂ&\@&b§§f&%%n§ﬁﬁﬂa‘rﬁﬁha&@9ﬁ&ﬂ}3} if a‘éfd%\balwﬁ chluR¥dguhe to hold
the safety valve In a val ve open position; a set f l'ocat’i ng keys

oper abl yodtrtraphseg:to the first section that is engagably positionable
within a prof t .e through a
w ndow of thehlsgsec{;lcjn asng &t &g}’@’l’“‘ﬁ% tBA[g% "quk, ggﬂl?d%%éﬂ\;?éh?%é{?%@cgax' ally and
ci r cunf engaghblaivity tiad flayntmbé ® heild the sdfety valme mmmlvaropedyxdnlaml iC chanber when t he
first and secti,o Seg iIOI’IS reci ta% inclaim

43 whor 61 n_ L hES AR BT RS SHCARY CLEREH 06 T ahetn (B ¥ Sk

positionable within a profile; and
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.

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

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

the second section relative to the first section when the first and section sections are decoupled.
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are initially coupled together by a shear pin. 45. The tool as recited in
claim43 wherein the first section and the second section are decoupl ed by
shearing a shear pin. 46. The tool as recited in claim43 flgrgArenogenpri sing
a torsional biasing device coupled between the first section and the second
section which places a torsional |oad between the first and second sections
when the Tirsl;andreecond, SERED O %1fh G300MRLethd 08l DGL. ARt Lokahes Lhe
second sectiof'rel ative fo the first sect!on eh the fitst and section
secti ons camgrisks aotaplice dhaviz® ad InsdAIBOQBLy Aftachith éhetv@ bndas prrethi sbédlidablgl ai m 43

wherein the radial cuttin evice further ¢ rises a.carrier having an
Mhoert " oRtbbFyire F ki e FeE S Bl RS i o Bhet Rty o
rel ative st@ichhe carrier to radially outwardly extend the insert exteriorly

of the second section. 48. The tool as recited in claim47 wherein the
insert has a fluid passageway therethrough. 49. The tool as recited in

claim43 further coPiLbsaSreitd hCddheseRbdah togatd pg J<ﬁMid fbakelsy engagabl y

positionable wthin a pocket of the safety valve. 50. The tool "as Tecited in
cl ai m 49 twhehwigh-t he circunferential |ocating key is positioned
circunferentially opposite of the window 51. The tool as recited in claim
49 wherein the circunferential locating key is operably attached to the
second secti on9.wi tTheaodw a4 teeitedspriamgs3 HRher Aorhpsés oditcuafeekndalriveating &¢f on t ool

for insertion into a tubi retrievahl e saf.et val ve having a flow tube, a
pocket affft$ ei’i%?gaglﬁr?ﬁ?‘%\?naﬂkg/d‘f@m?%ch%a?ﬁﬁlgrsaf?tﬁxﬁl"%i dewal | portion thereof,
the tool conprising: a first section and a second section that are initially
coupl ed together, the second section kK engagable with the flow tube to hold
the safety vaP¥e iHedovAsvecisgen Cifagi“?i rel Egétrcwgrgaﬁ'aélloqaae%w keys

oper abl y yalitigfed RcdnMelehul lopsdsits 6€tht @dbwat i s engagably positionable
within a profile; a radial cutting device radially extendable through a

wi ndow of the second section; and a circunferential |ocating key operably

attached to the sepand,SRGELRA ih Riim 48 REAIAL HcurhBShiid QARAE 114 thi n the
pocket of the safety valve when the first and second sections are
operably attached to the second section with a collet spring.

52.  Alockout 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
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;

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.

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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decoupl ed, thereby circunferentially aligning the radial cutting device with
the non annular hydraulic chanber. 53. The tool as recited in claimb52
wherein the first section and the second section are initi@JaNooep! ed
toget her by a shear pin. 23 19 JAN 2006 54. The tool as recited in claim52
wherein the first section and the second section are decoupled by shearing
a shear pin 5. I I A g a

t or si onal bléglng¥ﬂ§§%@§rﬂ%%a%%ed£§g“a§g% ?%Hkgﬁfé %ggéﬁ%ﬁﬁgngﬁkﬁe second
secti on whidehupbdigesheaingarsbéaopml | oad 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 sdecoUpt el adbcitedhieclmob? Astheecinpedingn ©tsédoal B&inghesten t he

radi al cuttlng devi ce_further Igo npri.ses a“@arrler haV|ngHan i nsert

r enovabl SPuBled BEwesd thafgstaegion s HdeTtiog wishlases 2 ORRELPAddePReRt i ve t o
the car rﬂh@ﬁrSE Qldrs&%h@&ektyon@wmﬁwﬁagt B SRBAY §dfonk BIRLEpIEX B P dofatest he second
section. he tool as recited in claimb56 wherein the insert has a fluid
passageway secorrdesp‘étonmhlgh to thgtirstrpetiop gkn s firsseridiseetianseationd are &zowted-ei n t he
circunferential locating key is positioned circunferentially opposite of
the wi ndow. 59. The tool as recited in claim52 wherein the circunferenti al
| ocati ng key 56s Bhetmblay radittdoheldint 62 twiserse ¢lon didse cluitog devich fartleol | et
spring. 24 19 JAN e .for, downhgl e use i.n,. |

conpr i RO g HES gt FOnS YO el sr e BRY e REr R ough and
havi ng aopeebleaslitiveas the batlerav tidiallg bawasily éxtend tsd flsatedAterell bf B sédoad eof ; a

val ve cl osure nmenber nounted in the housing to control fluid flow through

t he IoﬁﬁF@%ﬂlnal bore, the val ve cl osure nmenber having cl osed and opened
positions; a flow tube in the housing to shift the valve cl osure nenber

bet ween the cl osed and opened positions;
5 The tool as recited in claim 56 wherein the insert has a fluid passageway

therethrough.

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

positioned circumferentially opposite of the window.

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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a rod piston slidably disposed in the non annul ar hydraulic chanber of the
housing, the rod piston operably coupled to the flow tube; and a pocket in
the longitudinal bore for engaging a circunferential |ocatipgjkQ¥ofE 2
conmmruni cation tool whereby the circunferential |ocating key

circunferentially allgns a radial cutting device of the connunlcatlon t ool

with the non nul ar \&mm% ‘1,” afety valve as recited in
clai m 60 further éor%e Val‘%%%&progl e ?e%:oenllp\??né a set of axial locating

key of the comnmhg,ﬁatvmgra ldmgurhdmﬁzorerxe:nénagﬁteyethtaﬂg\hanaha\nm fie@chninalac| ai m 60

wherein t I de dially reduced regi on and wherein the
r adi al cﬂ}t’ffi‘"ﬂ PP%CE%”IS e%&[‘]a?‘%ﬁn Q‘r‘f&cogl rcunferentially aligned with the
radially redbhceﬂver 864 meer Midiatedaihiahy hW@inkeoasnkECHLi@ dotwnthedugh S0 i n
conbination with a conmunication tool conprising: first and second sections

that ar e lqngitudingl boye.supsive alopyg BERBFT hayingedossd angddpared RoEiEPTsg keys operably
attached to the,f st tﬁ?ﬁédsﬂk@ b Bah thSvANOAGRRY rxerg@ép%we&n@,@ gL n a

profile of the safety va the radial cutting device radially extendable
t hr ough apesedptsiions, t he second section; and the circunferential |ocating key

operably att ached. 0. 105, SE00S NREM-OR- Kk FAIAGARL e, PR LLRARle v hin

t he pocket of?*™? varve whe N SECH
decoupl e%dﬂﬁonlc@edwl&dcaﬂﬂhﬁ tb¢he flawnebdiadd f or axially and ci rcum‘ erentially

aligning a portion .of Ietool with_ a portion a second
downhol e t ool? &Y ‘Péﬁ‘%ﬂ“ﬁ’ﬂ’é‘“‘gggﬁg e“%%@?tl%ﬁ‘ﬂ”ﬂ&“ﬁ“ﬁ@l lraiag eéid%fa\mtm n the
second t ahmurf@6&HBbI WiBreBy fhiechéunseehiia ﬂbc@ﬁngtl&z clréunsbrebr@@l afigm adigecond
section of the first tool; axi allg alignin portion of the first tool

)

Wi th t he ciine deyie ofthe srenamicahien 1og lt'b@ena&mwlayhgﬁﬁwltcm@mwe first section
of the first tool relative to the second section of the first tool; and
circunferentially aligning the portion of the first tool with the portlon of
the second t@ol Eve-?ﬂ%sm lagresadrin clagn ehiurth¢rcamprénad popfile forgereiviniar st t ool

relative atQot ;D(?al ?o%gtﬂﬁcief §thé Ofninication 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.

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

first and second sections that are mitially coupled together;

a set of axial locating keys operably attached to the first section that is engagably
positionable within a profile of the safety valve;

tl-w 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

decoupled.
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the first tool. 65. The nethod as recited in claim®64 wherein the step of

| ocating the first tool within the second tool further conprises engagi ng
axial locating keys of the first tool into a profile. 66. Thgarelogyd as
recited in claim64 wherein the steps of axially and rotatably shifting the
first section of the first tool relative to the second section of the first
t ool furt leérA cettprd foesxialbhemt ¢ingndeshiedly gigningmi tortadnl of adosi plowvnlepld teel fi r st
section of_ . i |, W i of the first tool. 67.
The net hog’”%rsa%gltengfl?fe%ée?%déj}éﬁlntﬁl% gl\ﬁ%%ﬁ;{e?{ﬁ% tlﬁ'ﬁ%éds?lggp of circunferentially
aligning the positidnong thef finstteolfwithgt the srobndtpelh t he portion of the second t ool
further conpri ir : i i-ani e i.al |ocating key
of the first tonraien UTAELRCH & BBl A Ra IR B, hod s
recited in cl aexerl§7alvinegehaportien st thp fodt teal votinthe peribn af the stingribeigpya

circunfereptdal .l.ocati ke i : .. Wi [  second
Cool - furt Rup GUhE e B9 55 Bf ot 8 bl Bt it tehhPBRE T e Prndlf T2
|l ocating kel with a collet spring attached to the first tool. 26 19 JAN
2006 69. A method f.or .axi all d.circ e iall lignin tion of a
first downhol ecir%lg}fere%ap%%égn %ngﬁpff Bor# "o @%E%gﬁaﬁﬁ%%hﬁﬁogmp ooglﬂ%c%rgr%nrdi sing the
st eps of : t@bby tataatilnghifting tiei first set 0@l ofwhe hirmn t¢d eclsecowdht salond detougl i ng a
first secgﬂc%st%‘olthe first tool froma second section of the first tool;
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 he second sectign of the fi.rst tool: an i rcunferentially
al i gni ng Eég'efhﬁowe?}imgnasé?wf‘ﬁgl qﬁ?lrrns{‘l ‘f"}(l)e(r) m %V\nhets eptoﬁgm%%]}gt tl%(%nlrsot?[ © q{fgths”é%:hgnd t ool
by r ot at abtegns tuiof furthgr doneprikdsresgagdgakinldncadfig kdyeof the Bist tbolahtoneldild. ve to t he
second section of the first tool by circunferentially aligning a
circunferential l|ocating key of the first tool wth a pocket in the second
tool . 27 6. ThANh?Rfdtes Fekitedimelhino6! fbereia olmatepis oabiiiflly dnyl dotaably ehiftingitet t hr ough
a tubing rﬁ?s rsel:c 1gr(1fjl QII t?xe %?sft %OY ré{a%!v\é?o 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.

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.

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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havi ng a non annul ar hydraulic chanber in a sidewall portion thereof, the
met hod conprising the steps of., locating a communi cation tool within the
tubing retrievable safety valve; and creating a fluid passaggway2#rs ween t he
non annul ar hydraulic chanber and the interior of the tubing retrievable
safety valve with the comunication tool by penetrating through the

si dewal | pbrAinomthainfdr exbldy tecinamfamtiallanlifnitk apbition oharfise downhble tdble et hod

as recited.in claim70 rein.the step.of,.lgcating a comuni cati on tool
within the lt%’ GBrAg" n%eatsreféelr\lggiﬁfwelhosl%tf@tcﬁmelgﬁl%h? %‘Fp[sﬁlér conpri ses engagi ng

| ocating keys obsiddneng tixofirsnion! eathingle seomli tioht 0 a profile. 72. The nethod as
recited in claim Q. LUt NeL ORI R0 NG SLeRaliBXlAhd foahdioning a -
cutting device ofP e "Conmun Cati on t ool Wt € non annul ar’ hydraulic
charrb_er . 73. Thgaltyetlfgnphgabe p@tort edthe rﬁrstlu_ail mithtthanie]h n_f teesesdndpodfbyaxi al | y

al i oni ng g et S g, el 68y of g coTIAIGAL Q0. Logls Wl o lie g gnnul ar
hydraul ic ¢ anberf urther conprises axially s |?f|ng atirst secti'on of the
conmmuni caknddn tool relative to a second section of the conmunication tool.
74. The nethod as recited in.claim73 rein the step of axiall hifting a
first section 8¥mmpﬁg“%ﬁ ALERI éﬁ?%ﬁ“?b%?ﬁég$%?wvgﬂf%egogl36%&“%%§F§on of the
comuni catdobby totmdblf thiftihgrhe foargprtices’ thé et kol rdatbleaarthgsdaondiseciial dfy

coupling the.first section of the conmunicatiaon,tool ith the secqgnd

ceott on o e ERmMATeLaRresRe ol aE CHHE SR i eRtrs By Pl TSR m 7o
further cosntaramikeginthesesdeipodf circunferentially aligning a |locating key of
the communi cation tool with a pocket of the tubing retrievable safety val ve
to prevent relative rotation therebetween. 76. The nmethod as recited in
claim75 wherein the step of circunferentially aligning a |ocating key of
the communication tool with a pocket of the tubing retrievable safety val ve
further conprises radially outwardly shifting the locating key wwth a
collet spring attached to the comunication tool. 77. The nmethod as recited
in claim70 wherein the step of creating a fluid passageway between the non
annul ar hydraulic chanber and the interior of the tubing retrievable safety
val ve with the conmunication tool by penetrating through the sidewall
portion and into the 28 19 JAN 2006
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non annul ar hydraul i c chanber further conprises creating the fluid
passageway with a nechanical cutting device. 78. The nmethod as recited in
claim77 wherein the step of creating the fluid passageway 19iJjaAN 2606

mechani cal cutting device further conprises creating the fluid passageway
with a punch. 79. A nethod for comrunicating hydraulic fluid through a

t ubi ng retid.i &uadihod fsaf:@ﬁmum@tmg hydraulicrf@idatmcmghanuubﬁhalrethwlb]awhfeq cihanber in a
si dewal | @ortl on there Jr O ;Y chmn{)erll,emr gtrl evzﬁb S0 atLerte%lf R Ivedth tdhe met hod
conpri si ng t i *sPE &Y SRR IR ot EArR RO ISR hi'n the tubing
retri evablcenmasiratﬂye ataalswé creating a fluid passageway bet ween t he non

annul ar hydraulic.chanmber and th of .t retrievabl e safety
valve with t helloc(::(aitm TR R ntoel“behm tgene m%{femevhﬁgﬁ % he& si dewal |
portion and i nteatidpea Monl passageany Ihg/tdfleauthemoommﬁﬂerr hydrmwhmgbdr hed the

communi cation t f.r.om hetubln tri vbIe saf et . and .

oot 11 o, e ne® e LF RO BEae S LB B0 ErBRhEien el B oRlfiving

retri evabh@o%ﬁl&ts}dew‘aﬁbmﬁommrdl’mtbh‘ta:tnohyﬁ}m&uh}'dramlb uhagbies conmuni cat abl e
thereto through the fluid passage way. 80. The nmethod as recited in claim79
wherein the step of |locating a communication tool wthin the tubing

retri evabl7é Befrtthod/al meitdduintdiem Howimreis e demgaigiorrying ecatimygickieysiodf t he
conmuni ca im79
urthor - oouih &P Rl kiR Skl Jun oo P S0 Cralp FRSHAEKLR SEVEL ™ Fe
conmuni catr¢romutigdibn fgiot inta dyeoflon annul ar hydraul i c chanber 82 The met hod as
recited in claim8l wherein the step of axially aligning a cutting device of
t he conmmuni cation tool with the non annul ar hydraul i c chanmber further

conpr i ses 7axiihalniethod ghiefited g clainf 70 @tthes e@nﬂrtsmgdfe Stdpelf@@mmmgmtgi aoruttingol
relative 0 83. The nethod as
recited |trc119‘8 a]?%]% g%ﬁﬂgr%&%q?(ﬁe 1%’?%610%8 axi a {i/uhgﬁtlla%% ng a first section of
the comunication tool relative to a second section of the conmunication
tsgglt i Lﬁr g??tﬂl %ﬁlagree%nscﬂg%faﬁ N9, whgrglt%qhet% oflaglawdgﬁnxigﬁigcﬁlgo Ql?ﬂce (% first
conmmuni catheamirmolcati@dtool Thigh ﬁetdoodnmﬂarr}srdmuledchambeﬂ ﬁnrntm?@nipmrstshaemalkyorrpri si ng

t he stepo CII’C m‘erentla{ al i ke of, th ni cation
ool it n BT GRERLE ik b @l o dat AL st P Erp PNt

rel ati ve lcmhmtnmlomlohhnﬁﬂ ebet ween. 29

74. The method as recited in claim 73 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

with the second section of the communication tool.

75. The method as recited in claim 70 further comprising the step of circumferentially aligning
a locating key of the communication tool with a pocket of the tubing retrievable safety valve

to prevent relative rotation therebetween.

76. The method as recited in claim 75 wherein the step of circumferentially aligning a locating
key of the communication tool with a pocket of the tubing retrievable safety valve further
comprises radially outwardly shifting the locating key with a collet spring attached to the

communication tool.
77. The method as recited in claim 70 wherein the step of creating a fluid passageway

between the non annular hydraulic chamber and the interior of the tubing retrievable safety

valve with the communication tool by penetrating through the sidewall portion and into the
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19 JAN 2006 85. The nethod as recited in claim84 wherein the step of
circunferentially aligning a locating key of the comunication tool with a
pocket of the tubing retrievable safety valve further compoijaes2e@di ally
outwardly shifting the locating key with a collet spring attached to the
comuni cation tool. 86. The nethod as recited in claim79 wherein the step
of creati ngn anfulani lddpabs aeviey fodtensenpriccherabm gdreniibidrpahspdevaryl with @hanber

and the i LRL bing retrievable safety valve with the
comuni caﬁeg}% ¢ cg{t]bgﬁ‘%/el%letratl ng through the sidewall portion and into the

non annul ar hydraul i ¢ chanber further conprises creating the fluid

pass agewa\)zﬁlwfhte *Eheﬁl Q?x%&?e%‘xﬁ?ikmﬁ‘f SrhePln fﬁgwe f crggmgmen mg?&g\%e@%y "wgt‘ﬁi ted in

cl ai m 86 erein e ste creating ssage

mechani cak nmghmlqagcmelwg dﬁencﬁ tﬁmrmqewnmﬁqwreg@g the ﬁati mmgageiwey Wltu rdushssageway
with a punch. 88. A nethod for comrunicating hydraulic fluid through a
tubing retrievabl e downhol e device having a non annul ar hydraulic chanber
in a sidevwélA mpdotifgrcontieneefing lydeulis Aailitmeughretubingvatrieatdovathyl wlwevi ce,

the met hO?r e 3 {)1‘? argv%lag Egﬁirglshgl%ﬁar%er lnoacs?éewg 811819&}% guu%fl]ne rgt%eva\éqet hin the

tubing re evice;, crea passageway etween the
non annul aFfethydratheinetioldamppmsigrtbe stépe ofii nt er| or of the tubing retrievable

downnol e devi Chollyfy ENSGRITHNLENHANLL R0he BY-RE0ELIALLAG, Through the

sidewal | porti non annu renovi ng the
comuni cati on tweting a dlwid hasstgebrnyeretn itevadl aamdhaw’mbldrhldlcdéwnnbee andtig

posi ti oni ngLhee Wk fahiNeREELId exabledouahal eodsuhce i 1l B, Lhe Lubi ng
retrievabl & downhol'e device such 1 Hat hy rauI PR s i catabl e

thereto tlthrmlggmaetshkwﬁlll pertdopasiseig dveann aﬂﬁ:lar]]fjfrhau‘mtzlmnbeas reci ted in claim88

wherein the ste locatin ion t in.the tubing
retrievabl e domegnhovfng tl%fec\?PmugFatlotnqo r(nnqﬁiertlul%"é g‘ﬁwﬁﬂe Sakl‘ %aé‘aet fmr(flg keys of the

communi cati on 'pmmionmtgtthe mrphmfneﬂrmvab%m&ﬁhmlm@hl@ﬁl tlmstubmg iréteelabla sefei m 88
further conpris of axi all t|n devi ce of the
comuni cat' i o S“f]?)%‘?t }ngiaﬁlsct ]ﬁpd Hézﬂmg'ﬁﬂlﬁi‘t%blew %{(‘) ﬂ[}g %@%Q ggf‘.’ayT he met hod as

recited in claim?90 V\/nerel n the step of axially aligni ng a cutting device of
t he conmmupj. cation. t n .ann raul.ic chanber further

conpr 1 ses M s PO ifeidn s hm St REER 1B el kb paRrORE R oo

rel ative tahia thetdintg etivaldn safétytvl®e further comprises engaging locating keys of the

communication tool into a profile,

81. The method as recited in claim 79 further comprising the step of axially aligning a cutting

device of the communication tool with the non annular hydraulic chamber.

82. The method as recited in claim 81 wherein the step of axially aligning a cutting device of
the communication tool with the non annular hydraulic chamber further comprises axially
shifting a first section of the communication tool relative to a second section of the

communication tool.

83. The method as recited in claim 82 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 with the second section of the communication tool.

84. The method as recited in claim 79 further comprising the step of circumferentially
aligning a locating key of the communication tool with a pocket of the tubing retrievable

safety valve to prevent relative rotation therebetween.
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30 19 JAN 2006 conmmuni cation tool. 92. The nethod as recited in claim91
wherein the step of axially shifting a first section of the conmunication
tool relative to a second section of the conmunication tooljofJaN beus
conprises shearing a shear pin initially coupling the first section of the
comuni cation tool wth the second section of the conmunication tool. 93.
The nethod as recited in claim88further conprising the step of

circunfer %? heg‘lmleﬁnd gs Ileg[%d qgclg |8g({v6}1t %e{}lgcﬁtk %%) gf(nrct,l.nr?fer%lq 1al P{evéﬂﬁ ? gchtﬁll%l/ew th a

pocket of tu Fievab evice to
rotation ﬂ(bnewfetbetmammca@dn télfﬂl&flﬂlﬁt Ppeletad tlneetubmgdetnnvabﬂfasarﬁatﬁﬁalwméxrtbérn t he

step of circunt eraﬁlh |aII {]m?evglg% n%lov%%(l)t Eeé/ IOI X ?tf“frHTH ?hatl on tool

with a poc?<e?ljs devi conpri ses
radi al ly @mhmmmdﬁanMLftlng the | ocating key with a collet spring attached
to the conmmunication tool. 95. The nmethod as recited in claim88 wherein
the step of creating a fluid passageway between the non annul ar hydraulic
chanber a6l Thhemethod arécged iotlatthe thetriimge Htaptof i:tema’qgl zeﬂuidcmmagéxmyd&wrm with the

conmuni ca j.on t o0l etr.at ough. th It d into the
non annul tér O;}ldarnéjﬁ & >flyE)ra‘{hrf‘lncharrﬁlpur% gﬁe @germ? Pgteg t "égafemer‘)’a 1?1 Sé)fnﬁy e

passagewayithwhd ¢pramureciian t@éby petetriatge uﬂmngh ¢he S@C&wa]ﬂh)ertmtdmddntashﬂ’rﬁml ted in
O 2% PREAE! RGeS tieRuel Frest (aglhe Ll d Ransa0sra !

.8
mechani caP &ut Feg her € i ng ‘Hgééagemay
with a pum&ﬁwn&ﬂcumngab&ﬁy valve for downhole use in a well conprising a
housi ng having a | ongi tudi nal bore extendi ng therethrough and having a non
annul ar hydraulic chanber in a sidewall portion thereof; a valve closure
menber noENUEE niethoidae rdeoetsinRipirh 86 edteinahe §tbpus fdbrdaliopiht i RIUGEsagdwey with
Iongltudlnal bor e, osed ﬁpd opened

posi ti ons? "ERAI5H Cflh‘glg d%:/\ﬁé%/fﬁgﬁqlﬁg%ﬁérﬁa%g&%@%#&%ﬂ%sv&%vg ediPe member
bet ween the closed and opened positions; a rod piston slidably disposed in
(1 o0 TR 3 BB ASPRTL Bl R BHELA S O BURRRPST LY
a locati n@e\}(@)ﬂlaﬁ)fngai SNIutlac Bfdramc tehBahber in a 51dewa11 portlon thereof to a wireline
retrievable downhole device, the method comprising the steps of:
locating a communication tool within the tubing retrievable downhole device;
creating a fluid passageway between the non annular hydraulic chamber and the
interior of the tubing retrievable downhole device with the communication tool by penetrating
through the sidewall portion and into the non annular hydraulic chamber;
removing the communication tool from the tubing retrievable downhole device; and
positioning the wireline retrievable downhole device
within the tubing retrievable downhole device such that hydraulic fluid i1s communicatable

thereto through the fluid passageway.

89. The method as recited in claim 88 wherein the step of locating a communication tool
within the tubing retrievable downhole device further comprises engaging locating keys of

the communication tool into a profile.

90. The method as recited in claim 88 further comprising the step of axially aligning a cutting

device of the communication tool with the non annular hydraulic chamber.

91, The method as recited in claim 90 wherein the step of axially aligning a cutting device of
the communication tool with the non annular hydraulic chamber further comprises axially

shifting a first section of the communication tool relative to a second section of the
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whereby the interaction between the |ocating key and the pocket prevents
relative rotation between the conmunication tool and the safety valve. 31
19 JAN 2006 98. The safety valve as recited in claim97 funybaN pmspri sing a
profile for receiving a set of axial |ocating key of the comrunication
tool. 99. The safety valve as recited in claim97 wherein the sidewall
portion hesnmumedivaldoy reduced region. 100. A system for commrunicating
hydraulic fluid to wireline retrievable safety valve conprising: a tubing
retrievabl e safety val ve having a non annul ar hydraulic chanber in a

si dewal | Porlhi orethoHes easfted mrethim 98 ovhetemi bastcpnl Ladly shellieg witirel spctiopcdt abl e

W thin the, tdﬁmn'{lgucfag&{ 't(%\{qglitﬁvesﬁffg%o}{@%%%o ok B F&ﬁ%&ﬂhﬁﬁ% g8} fh Jrhgr eating

a fluid passageway between non annu drau
interior ofmuriye shedvingg sheat pinavadllyeowding thy fvalsvetldyyofﬁbm@tmrammwglonhwdugh t he

si dewal | Rﬂk&ﬁ:&c&ﬂﬂm&ﬁ%%f%@ mﬂ@&naﬁBHhﬁf hydraul i ¢ chanber such that when

the wireline retrievable sa ve I's positioned within the tubing
retrievabl e safety valve hydraulic fluid is conmunicatable thereto through

the fluid 5.2 S r orein the
connunica??gﬁ§tg% urt %?dcon$§¥s§§mh§§f3 ﬁh %%J#tﬁﬁl%k %9%?%g%m$he system
as recitedqmngaiEmnu@ﬂ@ywﬁeh@cmmnMeHUGHHDhwﬁh@nﬁnhﬂ@6HMfmbmgeﬂﬁm@mPrises a

nechanlca?mmHF%ckﬁctgohﬁséggm“@r§MmX§%%%&%%ereC|ted in claim 100 wherein the
conmuni cation onpri nc 104. The systemas recited in

claim 102 wherein the tubing retrievable safety valve further conprises a

k h | K I
ocrehy ok RREASER] Yoty KRS R O SR, Lo
rel ati ve kotdatheenmmsiateenod mhacpmkulmfd&ttuh)mg ltetmwba?rrhb“mh@e tiessenfgrtheet r i evabl e

safety valy on%glses adlaﬁy é»é%a%?y Rt n‘pﬁ’ he . ocagrggafcelyg%wg Ec?lyet s?rtn\gazﬁtra&eg W' reline

retrievabl vice ing retr fol e
devi ce havinmgurecaniantoainnul ar hydraullc chanber in a

95. The method as recited in claim 88 wherein the step of creating a fluid passageway
between the non annular hydraulic chamber and the interior of the tubing retrievable
downhole device with the communication tool by penetrating through the sidewall portion
and into the non annular hydraulic chamber further comprises creating the fluid passageway

with a mechanical cutting device.

96. The method as recited in ¢laim 95 wherein the step of creating the fluid passageway with

a mechanical cutting device further comprises creating the fluid passageway with a punch.

97. A safety valve for downhole use in a well comprising

a housing having a lengitudinal bore extending therethrough and having a non
annular hydraulic chamber in a sidewall portion thereof;

a valve closure member mounted in the housing to control fluid flow through the
longitudinal bore, the valve closure member having closed and opened positions;

a flow tube in the housing to shift the valve closure member between the closed and
opened positions;

a rod piston slidably disposed in the non annular hydraulic chamber of the housing, the
rod piston operably coupled to the flow tube; and

a pocket in the longitudinal bore for engaging a locating key of a communication tool
whereby the interaction between the locating key and the pocket prevents relative rotation

between the communication tool and the safety valve,
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sidewal | portion thereof, and a conmunication tool selectively |ocatable
within the tubing retrievabl e downhole 32 19 JAN 2006 device, the

comuni cation tool creating a fluid passageway between the1agaNapiug ar
hydraul i c chanber and the interior of the tubing retrievabl e downhol e device
by penetrating through the sidewall portion and into the non annul ar
hydraulic chamber such that when the wireline retrievable downhol e device

is positigge i i.ce;..hy ulic
furd s ool dP R PR b] (EKER orr S PR K E e IR A
systen1asam§dwnBMgMWOéﬂawman@GMheM@ﬂn t he communi cation tool further
conprises a radial cutting tool. 107. The systemas recited in claim 105
wherein the comunication tool further conprises a mechanical cutting tool.
108. The 8%dihemfets velee it recitddrin cleim 9 wiBeimtesulewall pretiendrera radedly ralicedool
further cg QIIRG rises a punch. 109. The systemas recited in claim 105 wherein
t he tublng retri evabl e downhol e device further conprise a pocket that
engageably receives a |locating key of the comunication tool whereby the

interacti bet e Lr t I ve
rotation QQEtﬁéyﬁg?h%péghﬁﬁﬁ#@ggigﬁy?@%?h&@g Bﬁ%kﬁéﬁgﬁg%§g1§¥&€dgpg downhol e
devi ce. 1&@upriFimg: system as recited in claim 105 wherein the tublng

retri evabl e doynliol e AWl & oJ LR ORI 565 oltBl B LSHE (RN G, gaT ety

val ve. 111. Thé system as ‘reci ereirn e W reline
retr|evabhdadewhmkehdaﬁimé further conprises wireline retrievable safety

val ve. 112. A ?%% hr?lgnllf:a 101 ?%omé%fpc'n%& ll&gtalng tﬁlléj.llrtheﬁt#g gl t%:lé‘)%lg 'g%%g valVUbl ng

retrievabl e sa a’ non annu
si dewal | ﬁmnmnmmnEMamembLmbhmgmeﬂhmhp%&mwpndbﬁngmlﬂmmamln@uarmgmwumlcatlon

t ool havi cuttin devi n etriev bl ty val ve;
axially aFll%SﬁFrnadldt e%(t:eﬁltof I ﬁg‘eg]‘é m%:retr e’v QQY%SL aﬁ’ n?ﬁngtratﬁﬁcfﬁ%ﬁq} ?:@wc hamber ;
rotating tidevadlupdriigardiemtccthe meh atnnum tydranhe cinotbea mumbl taat whednixuivirdinehanber ;

gzg tCLgat Iretlgevablz: nglegr' Pa{iléeslas \Q@Xne within t rhet T.'lhlbell’lg re 1eva£lllél l sgtretyhya(ii\l;eal}jllyérguh%harrber

fluid is communicatable thereto through the fluid passageway.

101. The system as recited in claim 100 wherein the communication tool further comprises

a radial cutting tool.

102. The system as recited in claim 100 wherein the communication tool further comprises a

mechanical cutting tool.

103. The system as recited in claim 100 wherein the communication tool further comprises

a punch.

104. The system as recited in claim 102 wherein the tubing retrievable safety valve further
comprises a pocket that engageably receives a locating key of the communication tool
whereby the interaction between the locating key and the pocket prevents relative rotation

between the communication tool and the tubing retrievable safety valve.

105. A system for communicating hydraulic fluid to a wireline retrievable downhole device
comprising:

a tubing retrievable downhole device having a non annular hydraulic chamber in a
sidewall portion thereof; and

a communication tool selectively locatable within the tubing retrievable downhole
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interior of the tubing retrievable safety valve with the cutting devi ce.
113. The nethod of claim 112 wherein axially aligning the cutting device

i ncludes shifting a 33 19 JAN 2006 first section of the commJAN2d(6on t ool
relative to a second section of the comunication tool. 114. The nethod of
claim 113 wherein shifting the first section of the comunication tool

rel ative tleviteh¢hesemonehisgon iton @fatinhe dodnpasiagaviyohetveol tienudrudesilaheari ng a
shear piny |, finst S d s f. N ion too
to one anoFﬁgHR %gM% hgdng%hégaq¥ gfgﬁhflﬁggmﬁggg?% P%ﬁgﬁlng phg%%uttlng
devi ce repercirgiéngtbronglethnaifewaimeticarnhiptrhundngneraridnaulindrubiesughber i ng a
shear pi NGOl Dol PORLBR Rhhdle debtd 1! Gidd! il Bk BB ¢ he
comuni cation too . The net hod of alm 112 further conprising

ci r cunf er éewnhalel dywafr,uhgqlfwig fuibis gemmimgp ladathereto trpegh tbhﬂﬂld@ﬁsswwa}' ar
hydraul i ¢ chanber. 117. The nethod of claim 116 wherein circunferentially
aligning the cutting device includes actuating an anti-rotation nechani sm
to preventOf dbasisom asfrecaed Inedasm 185 pbereindhe einmunecatiopivnlifnrtbertdomprises ol
relative to.fhe.non,annul ar hydraulic chanmber. 118. The method of claim117
wher ein actuatlnﬂgo Re anti-rotation mechani smincludes aligning a
protrudi ng portion of the conmunication tool with a recessed portion of the
tubi ng rew gyé s&n??sfr§$l%dY9L1X &sjw?hermﬁle%m{agwﬁfo %o@'ﬂ:}] &L 61 N
actuating the anti-rotation nec ani smturther 1nclud rfting the

pr ot r udi ngiegwenicdloviting toblhe cormuni cation tool radially outward to engage the
recessed portion of the tubing retrievable safety valve. 120. The net hod of
claim 112 wherein creating the fluid passageway includes nmechanically
cutting thes. dhdewehl asperited onclafn Whevierei thy commmwiieniablwel Sathetgpmpetese. 121,
The nethag as recited in claim120 wherein the step of nmechanically cutting
the sidewall portion of the tubing retrievable safety val ve further

conpri ses nechanically cuttlng the sidewall portlon of the tubing

retri evabl Sl%f & ter}mlaals \4gc1t c ink %‘f wher]e'l2 2 e tub1 e%wvatﬁe dowWentlifgf?ctel ng
hydraul i c i'd thY |ng retrievapl e Satet ng a

hydraul i c furl’mamdwrpnsa:a)mmkctshattgngdgeai@t fengvea admmrmmke@raif nlamotrmmlmchmm thg a

cutting de%ereby We umargctitogeoéweelli gL lté)gattlgllg %gya ztljrllde the pocket prevents relative rotation

between the communication tool and the tubing retrievable downhole device.

110. The system as recited in claim 105 wherein the tubing retrievable downhole device

further comprises tubing retrievable safety valve.

111. The system as recited in claim 105 wherein the wireline retrievable downhole device

further comprises wireline retrievable safety valve.

112. A method for communicating hydraulic fluid through a tubing retrievable safety vaive
having a non annular hydraulic chamber in a sidewall portion thercof, the method
comprising;

locating a communication tool having a cutting device within the tubing retrievable
safety valve;

axially aligning the cutting device with the non annular hydraulic chamber;

rotating the cutting device relative to the non annular hydraulic chamber; and

creating a fluid passageway between the non annular hydraulic chamber and the

interior of the tubing retrievable safety valve with the cutting device.
113. The method ot claim 112 wherein axially aligning the cutting device includes shifting a
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safety valve; 34 19 JAN 2006 shearing a shear pin coupling a portion of the
cutting device to a portion of the communication tool; axially aligning the
cutting device with the hydraulic chanber; rotating the cydytjiang2dirgvi ce
relative to the hydraulic chanber; and creating a fluid passageway between
the hydraulic chanber and the interior of the tubing retrievable safety

val ve wi t first beetiqubt ihagodevnicgiontdd. relitie wet frodndofectéraoinhi 28mwheiksgion axi al |y
al i gning Ehp cutting device includes shifting a first section of the
conmmruni cat1on tool relative to a second section of the comunication tool.
124. The net hod of cIa|m123 wherein shifting the first section of the

commun 22 120t BRlhoa SPLAI 63 WRabACHARACAL (AESLiBR oPlre | AR ERMIMA! 631 07 € 00!
i ncl udes shearin ear pin coupSI I'n e first and second sectlions of the
comruni catelaime ttcn)cﬂhe se@o@nacatumbhehe colﬂﬁtmic'ﬁh'm ned hodude$ sbdaaingnal@@arnpyer ei n t he

hydraul i c_ch non-.annu draul cha 6. The nethod of
ciai m 125°F¥ P?ght%e ﬁr& al?d Sewnd Seg(}forn gu eroeml?um‘falmn gfjmﬁln%%no © cutti ng device

wi th the non-annul ar hydraul i ¢ chamber. 127. The nmet hod of claim 126 wherein

circunterentigl 'M Ald gl 19n t e GuLL Po%ngg‘{hecé‘ e iudes o1 aGkuat ing .an
antl-rotalon Fechani sm t prevent rot T ? st'4 portlon of the
conmuni caanrmmtmrauhelmdmmber inoludbe sinpningranshear hyd«mmlnlngca phaivbesf. tht28. The
nmet hod of Clﬁ!m énme? € 131% nft gzt:ouar;tll ncqm {eoofamtl -rotation nechani smi ncl udes
al i gni ng bt ot radi ng 7 por i 'oh Of Tt he 'CoMmTuni cation tool with a recessed

portion of the t ubi ng retr| evabl e safety valve. 129. The nethod of claim

128 wher ei rotati.on nmech rther es shifting
t he protriljg5 ﬁge %%ﬁi?q]%fn&aé? 1'? ﬂ%mh STkl et o™ ‘3(5‘:6]?1El yaag gléllnfﬂ}1 e&u‘?m%re(?(lceo engage
t he recesskcthepot-tiraar bfdridhe chanliieng retrl evabl e safety valve. 130. The
met hod of claim 122 wherein creating the fluid passageway incl udes
mechanically cutting a sidewall portion of the tubing retrievable safety
val ve. 13117 Thematbdhotklam 1rleczirﬁeead1 ¢irtutifetdniinl 34 gning el datting @le Gteipclades
mechani cal Ia/ cutting the sid Eva

actdating an anti-rotafion mechanism to prevent rotation of at least a portion of the

communication tool relative to the non annular hydraulic chamber.

118, The method of claim 117 wherein actuating the anti-rotation mechanism includes
aligning a protruding portion of the communication tool with a recessed portion of the

tubing retrievable safety valve.

119. The method of claim 118 wherein actuating the anti-rotation mechanism further includes
shifting the protruding portion of the communication tool radially outward to engage the

recessed portion of the tubing retrievable safety valve.

120. The method of claim 112 wherein creating the fluid passageway includes mechanically

cutting the sidewall portion of the tubing retrievable safety valve.

121. The method as recited in claim 120 wherein the step of mechanically cutting the sidewall
portion of the tubing retrievable safety valve further comprises mechanically cutting the

sidewall portion of the tubing retrievable safety valve with a punch.

122. A method for communicating hydraulic fluid through a tubing retrievable safety valve
having a hydraulic chamber, comprising:
locating a communication tool having a cutting device within the tubing retrievable

safety valve;
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35 19 JAN 2006 portion of the tubing retrievable safety valve further
conprises nechanically cutting the sidewall portion of the tubing
retrievabl e safety valve with a punch. 132. A nethod for ceoyuN El6 Ng
hydraulic fluid through a tubing retrievable safety valve having a non
annul ar hydraulic chanber in a sidewall portion thereof, the nethod
conpri sing: | oetewiirga sheowimusdiuplng amottion|of Waevéutigngadesise tth rigpaae ebthei t hin t he
tubing re af ety valve; axially aligning the cutting device with
t he non a{r:f?#1 glrﬁ%%@m i ¢ chanmber; actuating an anti-rotation nechanismto
prevent rot ati exalbfaligring dgstitiag @mqt?ivoﬁh tief hydtaglic dembrerni cati on tool relative
to the tubing [ ke RYITETAY reabidg,a fluid passageway
bet ween t he nono(?ge{%h%?éacg ﬁgg\g%lr?(%t chta%g?&}gu}%c ?anterl or of the tubing
retrievabl e safwttyng\eaflyid paisegevwalideowtn ﬁh@dﬂyd@ulilccehmﬂ?%andme imetohofitef cl aim
132 whereiln. axi : evice includes shifting a first
section Okﬂ{n%ééug%\%ﬁfrlﬁ%fé@??@%wﬁ%%%ﬁ%%@&g to a second section of the
comuni cation tool. 134. The nmethod of claim 133 wherein shifting the first
section o L agibye &9 1SESLL f the
conmuni ca?%%?ﬁ% ogtlm%| 'Iqﬁh—lle ‘ﬁe%lr]? %’%ﬁa‘{ slﬁééla% h’gf&ﬁl %qﬂ%§i&% lﬁmﬁgt and
second sedtst esvtornd! thheowmommariicoavdlonlativolo & Ef:ccmbseah@t hlethe co@Bunitennet hod of
claim 132t0\g41erei n actuating the anti-rotation mechanismincludes shearing a
shear pin coupling a portion of the cutting device to a portion of the
communi cation tool. 136. The nmethod of claim 135 wherein actuating the
O A RRNRRIP Tl 5D S O HHESe B ARURT o R B AR RGHL ! 08 Of
t he conmuni cati on h“a recessed oport of " t retrievable
saf ety valemive 137he Fhendredchod ot)fthecbtanmmnlcaﬁomm@ﬂ enailucas:tshaﬂrmglgt tHeer pin
antl-rotatlo ni.s shitti t he {rudi ng portion of
t he commm I? sta cmecg ﬁe{:atlons oftlhggdmflumcatlon oopttoﬁgea roélgessed portion of
t he tubing retrl evabl e saf ety vaI ve. 138, The nethod of cl a| m 132 wherein
actuating ant .- r.ot.a ani udes . circunf er en al i gni ng
Che cut g dbb MG R R ASTRRT B ARV Gime! B Rt Bidtud

chamber.

126. The method of claim 125 further comprising circumferentially aligning the cutting

device with the non-annular hydraulic chamber,

127. The method of claim 126 wherein circumferentially aligning the cutting device includes
actuating an anti-rotation mechanism to prevent rotation of at least a portion of the

communication tool relative to the non annular hydraulic chamber.

128. The method of claim 127 wherein actuating the anti-rotation mechanism includes aligning
a protruding portion of the communication tool with a recessed portion of the tubing
retrievable safety valve,

129. The method of claim 128 wherein actuating the anti-rotation mechanism further includes

shifting the protruding portion of the communication tool radially outward to engage the

recessed portion of the tubing retrievable safety valve.

130. The method of claim 122 wherein creating the fluid passageway includes mechanically

cutting a sidewall portion of the tubing retrievable safety valve.
131. The method as recited in claim 130 wherein the step of mechanically cutting the sidewall
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36 19 JAN 2006 139. The nethod of claim 132 wherein creating the fluid
passageway between the interior of the tubing retrievable safety valve and
t he non annul ar chanber includes nmechanically cutting thejgijdewaidge portion
of the tubing retrievable safety valve. 140. The method as recited in claim
139 wherein the step of nechanically cutting the sidewall portion of the
t ubi ng retvorievablle shibhetryrivableesafeany tviier fm'ﬁnmpccimsesrmlchamicaﬂazl tutirputhiei ng t he
si dewal | rti.on of t bi ng. ret aIve with a punch. 141. A
met hod fo?l(a%a I Orlip%na ﬂﬁe% mér rlfvabﬁ?ﬁaye%%v Gfﬁ’rv(v)lL ubing retrievabl e safety
val ve having a hydr auI | C chanber conprising: | ocatl ng a conmmuni cation t ool
having a Lin I l e, . axially
al i gni ng g%or thgﬂef\é* gﬁ%m&m 1?21%[3?8{9 }{Ang'l\{ﬁ%l r%gle?ﬁjelg%:%%txa‘)a%%dew ce
with thehiwog aubhpc aphalabéryiraglot tgmnnhwg imm awewall gpdionothemelc Hhningthado pr event
rotation ?f at . | east a portion of the communication tool relative to the
tubing retri evaﬁl e safety valve; and creating a fluid passageway between the
hydraul i ¢ chanbeatirgraccotrimgmicatiar uoolrhamﬁlgtahetting devicegwitlgt heewbink ectsafabley val ve
with the CL#'['[I ng device. 142. The nethod of claim 141 wherein axially
al i gning FHEY &I E ng device includes shifting a first section of the
comruni cati on todly aﬂiglhiag ihe eutting devie edth thesien tnnolar fdrduhie clsaabeyni cati on  t ool .
143. The net hod of. cl n_shi ectio t he
communi cat i on ?Ctuﬁtmgralélaﬁ 11r<§§nq[n m?cﬁ%ms’ 2 %rﬁvesng(r: tfin}?ﬁ O(gfaﬁ ﬁS% S%I’?I?{Chgtl on t ool
i ncl udes sdnma\nnmgmatoshearwqouonhe wmupkatmablheafétwvslt«e and second sectl ons of the
conmuni cati on tootl to tﬂo(f tw . h ﬁi q i m X\/g]erel n
actuating the Hiti & dtat Bassarggwﬁ%nfjs e rtlc?l Iho easnnué'lﬁgﬁ ThG 4% eéé‘r
coupl i ng atgpior 4fitlenulsifig tehrievabi stalfen;gvadea/wm}ethtcutang)dmtdeon of the conmmuni cati on
tool. 145. The nethod of claim 144 wherein actuating the anti-rotation
mechani sm further includes aligning a protruding portion of the
conmuni caniaofrhé methodvbf Haign rnmmdamrytajligmn@fhetcbﬁng dblidtgnclidet khigtnghl e safety
val ve. m? hod of cl AT 5 wherein actd.lati.n %he anti-rotation
mechani s fsﬂﬁcﬁ%‘} ﬁt W& Faraglgmca 10n tool relative to a second sectio the communication

tool.

134. The method of claim 133 wherein shifting the first section of the communication tool
relative to the second section of the communication tool includes shearing a shear pin

coupling the first and second sections of the communication tool to one another.

135, The method of claim 132 wherein actuating the anti-rotation mechanism includes
shearing a shear pin coupling a portion of the cutting device to a portion of the communication

tool.

136. The method of claim 135 wherein actuating the anti-rotation mechanism further includes
aligning a protruding portion of the communication tool with a recessed portion of the tubing

retrievable safety valve.

137. The method of claim 136 wherein actuating the anti-rotation mechanism further includes
shifting the protruding portion of the communication tool radially outward to engage the
recessed portion of the tubing retrievable safety valve.

138, The method of claim 132 wherein actuating the anti-rotation mechanism includes

circumferentially aligning the cutting device with the non annular hydraulic chamber.
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shifting the protruding portion of the conmunication tool radially outward
to engage the 37 19 JAN 2006 recessed portion of the tubing retrievable
safety valve. 147. The nethod of claim 141 wherein the hydnaygaN2@sanber is
a non annul ar chanber and wherein actuating the anti-rotation nechanism
includes circunferentially aligning the cutting device with the non annul ar
hydr aul i ¢c1¥hdhbeethodldB:laiMia2 mbtraodreafingthallud bassagevay detween tatintagortdde f 1 ui d

passagevay. DA YLRR LIS, et arllhe e m-H%pEﬂ}%bgﬁ}léﬂuﬁgﬁ'mﬂ%nﬁﬁf}%u%m alve and

t he hydrau I ncludes msc ani ca cutting a si ortion of

t he tubi nfesidbwilbvaiiinef $ftebipe sphjeyable spgy VaTWe met hod as recited in claim 148
wherein the step of mechanically cutting the sidewall portion of the tubing
retrievabl e safety valve further conprises nechanically cutting the

si dewal | p#¥ Theonetodd as prsitedubiclagn F8twhersinghd sepgd nsthanically eutiipg thessiggabh. 150, A

downnol e b88hs S EMAATRESIN il WRLDGPLERSXEOh R RALELY ciRlyvehavi ng 2

non annul ydraul 1 ¢ tiron there

communi castidorall molicrogehatibingpesierabbnalite vate Wlé@snunp‘artl ally wt h| n t he
tubing retrievable safety valve, the comuni cation tool including a housing
and a cutting tool radially outwardly extendable fromthe housing such that
the cutti . ﬂomthddsfoogmramiceting)hydcauéaﬂeidahrtullghiadubiassagiev@}e bdttyeelyet he non

annul ar hX&Uuzg;‘A hfdr&ﬂ?c’%%ubgn% Sm terior of the tubing retrievable safety
val ve by penetrating thro dewal | portion and into the non annul ar
hydraul i c chanbleattmgmmlﬂitm@ad@mhbhiemg@muttingsieeim asthimgbé tubahgireirictabiem 150
wherein t a(%etf%‘gl ng tool further conprises a radial cutting tool. 152. The
downhol e syétem as recited in claim 150 wherein the cutting tool
further corrpr wedly aligmeg hanticadt thatdmmegidanol tool iaBudidgbe dowmhdevee thvatbl syst em
as remte%\ %r cliai 50 wherein the cutting tool further conprises a punch.

154. The hcc o 'systemas recited in claim 150 wherein the cutting

tool further mmrmng 812 antavtdtios erethanan tng)razcﬂ’itlruiadomaf‘saa@emaportid:ﬁBf thehe
SIO\rM;B%L gr t&%ﬁrh%l%%%l? I ofarela{n?ecgotthequklm?g St dble sagty va{vte ha%ﬁ comprising a
creating a fluid passageway between the hydraulic chamber and the interior of the

tubing retrievable safety valve with the cutting device.

142. The method of claim 141 wherein axially aligning the cutting device includes shifting a
first section of the communication tool relative to a second section of the communication

tool.

143. The method of claim 142 wherein shifting the first section of the communication tool
relattve to the second section of the communication tool includes shearing a shear pin

coupling the first and second sections of the communication tool to one another.

144. The method of claim 141 wherein actuating the anti-rotation mechanism includes
shearing a sheer pin coupling a portion of the cutting device to a portton of the communication

tool.

145, The method of claim 144 wherein actuating the anti-rotation mechanism further includes
aligning a protruding portion of the communication tool with a recessed portion of the tubing

retrievable safety valve.

146. The method of claim 145 wherein actuating the anti-rotation mechanism further includes

shifting the protruding portion of the communication tool radially outward to engage the
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38 19 JAN 2006 locating key radially outwardly extendable fromthe housing.
156. The downhol e tool systemas recited in claim 150 further conprising an
axial locating key radially outwardly extendable fromthejhgusisume 157. The
downhol e tool systemas recited in claim 150 further conprising an
anti-rotation device radially outwardly extendable fromthe housing. 158. A
downhol e tecskedpysivbenf hompingsémeyabla sifetbivadge.r et ri evabl e safety val ve having a
non annul ar hydraulic chanber in a sidewall portion thereof; and a

comuni cation tool operably positionable at |east partially within the

tubi ng r &t Tevatthel da:ﬁas'emyéll/aflhmeip thehleydomoimaeiambat is emot embularrebhmbkrrrgda housi ng
and an antbe R 8100, RV biCekErL Miheril Ly ST GRAERAE, LTyl g Noust o
the anti rotation @lce opera enaeF u St i esafety
val ve sucd:utmdgaievuceimhthteaonemralﬂarbmrmetcwhmbeat Ieast a portl on of the

communi cation tool and the safety valve is substantially prevented. 159. The
downhol e tool systemas recited in claim 158 further conprising a cutting
tool radi4l Ty oethadbstdlaymait ehdeablceafingohe fliné phmapsivag bettviaen matimti:nitg of ool

oper abl e eat e en .t non, annul ar _hydraul i c
chanber -alth SHEE rFePribi e hETFORRITe RERTE P HRuRC Wl

penet r at i agudgdw adighalitgoetisi afeladubinp o¢ttieableaafdtyivatve. t he non annul ar  hydraul i c
chanber when the anti rotation device is engaged with the housing such that
when a wreline retrievable safety valve is positioned within the tubing
retrievabls. $hf métodvalrstéted inhysiinadd ivieréih ltHcdteb sf memuneilb/atuab@ehet dde@tlo t hr ough

the fluid assa{_:j X 160.. The dpyvnh | e tg nﬁjste i nthcl ai m 159
wherein tH BB R RePe yc?ﬁaﬁi')er fog adi*ai®% ‘E"Eﬁ B8 161, The
downhol e ii@@z&allsmstﬁ@mfalse ﬂuemgtrﬁde\rarﬁlecsb&'tmal\%mm%mm t he cutt| ng tool
further conprises a nechanical cutting tool. 162. The downhol e tool system
as recited in claim 159 wherein the cutting tool further conprises a punch.
163. The dmmhmh@hctleaiol @&&hﬂﬂi&r@mﬁismgd ted in claim 159 vvherei n the cutting
tool further ri ses an i ert \{1 gafluid way 35
ing refrievable s ety val avillg a non annular uhc hamber in a
sidewall portion thereof; and
a communication tool operably positionable at least partially within the tubing
retrievable safety valve, the communication tool including a housing and a cutting tool
radially outwardly extendable from the housing such that the cutting tool is operable to
create a fluid passageway between the non annular hydraulic chamber and an interior of the

tubing retrievable safety valve by penetrating through the sidewall portion and into the non

annular hydraulic chamber.

151, The downhole tool system as recited in claim 150 wherein the cutting tool further

comprises a radial cutting tool.

152. The downhole tool system as recited in claim 150 wherein the cutting tool further

comprises a mechanical cutting tool.

153. The downhole tool system as recited in claim 150 wherein the cutting tool further

comprises a punch.

154. The downhole tool system as recited i claim 150 wherein the cutting tool further

comprises an insert having a fluid passageway.
155. The downhole tool system as recited in claim 150 further comprising a circumferential
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19 JAN 2006 164. The downhol e tool systemas recited in claim 158 further
conprising an axial locating key radially outwardly extendable fromthe
housi ng. 165. A downhol e tool system conprising: a tubing 1etAN2®IBl e saf ety
val ve having a non annul ar hydraulic chanber in a sidewall portion thereof,
and a conmuni cation tool operably positionable at |east partially within the
tubi ng r etingkgb Faligbyfetwardlygextendapls dropghmmibioat i on t ool i ncl udi ng a housi ng
having a cutting tool, an axial |ocating key and an anti rotation vice
radially outwardly extendable fromthe housing, the anti rotation device
oper abl e 1% Eridegahalewot wybEm gs feettediiedizipl 160 Satetopmpriggasiié locptigkey el at i ve

rotation pabwegRwaly &asbiah A% Ik QMR the communi cation tool and the safety
val ve is substantial’ly prevented, the cutting tool operable to create a

fluid passageway between the non annular hydraulic chanber and an interior
of the tupingyl aludneNabh&ysaHh & yecneagh\eﬁirpxs@ﬁﬁlﬁ&rrmp?gmtg%omﬁmwgnsI deval |

portion and into the non annular hydraulic chanber when the anti rotation
devi ce i sdetrgagddllnputhyardhectiondahlagom tgdousiige downhol e tool system as recited
in claim165 wherein the cutting tool further conprises a radial cutting
tool. 167. The downhol e tool systemas recited in claim 165 wherein the
cutting t oW Afdernhae toobsyyiemicopwrisingiechani cal cutting tool. 168. The downhol e

tool system as, rggi ! | ai rei.n th t] : - her
conpr s65. & puheiitd St Baf! L Holse MERE!Lud ik i B ShanHE IS 165
wher ei n t kidevealitportng thasedt; fndrt her  conprises an insert having a fluid

passageway. 40a communication tool operably positionable at least partially within the tubing

retrievable safety valve, the communication tool including a housing and an anti rotation
device radially outwardly extendable from the housing, the anti rotation device operable to
engage the tubing retrievable safety valve such that relative rotation between at least a portion

of the communication tool and the safety valve is substantially prevented.

159. The downhole tool system as recited in claim 158 further comprising a cutting tool
radially outwardly extendable from the housing, the cutting tool operable to create a fluid
passageway between the non annular hydraulic chamber and an interior of the tubing
retrievable safety valve by penetrating through the sidewall portion and into the non annular
hydraulic chamber when the anti rotation device is engaged with the housing such that when a
wireline retrievable safety valve is positioned within the tubing retrievable safety valve,

hydraulic fluid is communicatable thereto through the fluid passageway.

160. The downhole tool system as recited in claim 159 wherein the cutting tool further

comprises a radial cutting tool.

161. The downhole tool system as recited in claim 159 wherein the cutting tool further

comprises a mechanical cutting tool.

162. The downhole tool system as recited in claim 159 wherein the cutting tool further

comprises a punch.

163. The downhole tool system as recited in claim 159 wherein the cutting tool further

comprises an insert having a fluid passageway.
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164. The downhole tool system as recited in claim 158 further comprising an axial locating key

radially outwardly extendable from the housing.

165. A downhole tool system comprising:

a tubing retrievable safety valve having a non annular hydraulic chamber in a
sidewall portion thereof; and

a communication tool operably positionable at least partially within the tubing
retrievable safety valve, the communication tool including a housing having a cutting tool,
an axial locating key and an anti rotation vice radially outwardly extendable from the
housing, the anti rotation device operable to engage the tubing retrievable safety valve such
that relative rotation between at least a portion of the communication tool and the safety
valve is substantially prevented, the cutting tool operable to create a fluid passageway
between the non annular hydraulic chamber and an interior of the tubing retrievable safety
valve by penetrating through the sidewall portion and into the non annular hydraulic

chamber when the anti rotation device is engaged with the housing.

166. The downhole tool system as recited in claim 165 wherein the cutting tool further

comprises a radial cutting tool.

167. The downhole tool system as recited in claim 165 wherein the cutting tool further

comprises a mechanical cutting tool.

168. The downhole tool system as recited in claim 165 wherein the cutting tool further

comprises a punch.

169. The downhole tool system as recited in claim 165 wherein the cutting tool further

comprises an insert having a fluid passageway.
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