COVMUNI CATI ON TOOL AND METHOD FOR A SUBSURFACE SAFETY
VALVE W TH COVMUNI CATI ON COVPONENT BACKGROUND OF THE

I NVENTION Priority 100011 This application
clains the benefit of U S. Provisional Application No.
60/ 901, 187, filed on February 13, 2007, entitled

" COVWMUNI CATI ON TOOL FOR SUBSURFACE SAFETY VALVE W TH
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and conpletion of well bores in the field of oil and

gas recovery. Mre particularly, this invention
relates to an apparatus to provide sel ective

conmuni cat i ontE tdﬁthbpl]qﬂ;:mSt HENTR ovv_nhol e

tool, such as a y val ve usi ng the
comuni cat i on tooI apparatus is al so descri bed.
Description of the Related Art 100031 In the
oi | and gas industry, a production tubing string is
typically run thousands oprib@gt into a well bore.
General |y, when running a tubing string dovvnhole, it
is desirable -- and in sone cases required -- to

i ncl (ﬁiﬁ a @faﬁ/)}icéfﬁ‘alnv@la% thRendnbRi B 1BS.I PRisiobAE Application
safe y va pically has a fail safe design whereby

N E0%81.YE. filed on February 13, 2007, entitled “COMMUNICATION TOOL

FOR SUBSURFACE SAFETY VALVE WITH COMMUNICATION DEVICE,”

which is hereby incorporated by reference in its entirety.

Field of the Invention

o021 The present invention relates to the drilling and completion of well
bores in the field of oil and gas recovery. More particularly, this invention relates to
an apparatus to provide selective communication of control fluid through a
downhole tool, such as a safety valve. A method of using the communication tool
apparatus is also described.

Description of the Related Art

0003] In the oil and gas industry, a production tubing string is typically run
thousands of feet into a well bore. Generally, when running a tubing string
downhole, it is desirable -- and in some cases required -- to include a safety valve on

the tubing string. The safety valve typically has a fail safe design whereby the valve



will automatically close to prevent production fluid
fromflow ng through the tubing, should, for exanple,
the surface production equi pnent be damaged or

mal f uncti on. [ 0004] Shoul d the safety val ve
beconme i noperable, the safety valve may be retrieved
to surface by rennving the tubing string, as described
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production tubing string and generally conprises a
fl apper pivotally nmountable on the |ower end of the
safety val ve assenbly by a flapper pin, for exanple. A
t or sp@f SPduld thessafetpivablel becpmeomaperhbie the sefettyhalve may be
flapper in the closed position to prevent fluid flow
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comuni cation through the safety valve assenmbly is
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OM/tu e to nove the flow tube. he rod piston'is
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conmunj catjon, via a control line, with a hydraulic

flew thegetbouebe and punp at the surface. Seals are
provided such that when sufficient control fluid (e.qg,
hydrieasdii cAfflayi tipe iy bpinatle previdegoiove thet flanpes oy grepand close
the rod piston noves downwardly in the chanber, thus
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to open the valve. Wien the control fluid pressure is

asﬁéﬂﬂyedWhEllf' énd PRk 3§ eRs@dhd Kow fubbes fDIS uppsdiodt position;
omnng the bi asing spring to nove the flapper, and
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the like on the conponents downhole, e.g., .such ha
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Regardless, it is known to replace the TRSSSV by

safety vhlew assgmibheissdbety. val ve assenbly to surface by
pulling the entire tubing string fromthe well and
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val ve as described hereinafter. These repl acenent

. safety valves typically areprun downhole via a
wireline. Thus, these replacenent safety valves are
often referred to as wireline retrievabl e sub-surface
safety valves ("WRSSSV'). Before inserting the
wireline safety valve into the TRSSSV assenbly,
however, two operations are performed. First, the
TRSSSV is |locked in its open position (i.e., the
fl apper nmust be maintained in the open position); and



val ve. Lockout tools performthe former function;
comruni cation tools performthe latter. 10009J
Various | ockout tools are conmercially avail able, and
will not be further discussed herein. Wen it is
desired to lock the safety valve assenbly in its open
position, the |lockout tool is |owered through the

h}%dg%:llpo?@%%l {?Igﬂr%g%{q g%lglfg)o%tgﬁéfe 81%S:r afc {]Bes.e%lg:ayve:pl}?ggﬁg %?glﬁ]%{ when
siifistiel FARLAL Skt T enu e BRST OB RE o

WRSSSV, comunication is established between the
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wireline may be renoved and the tubing string placed
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of establishing conmuni cati on used today. One such
proesdued] ii 9 kabweso ruserdplavgmanicafaty nilvatbenhelestithin the tubing

downhol e which nmust be radially aligned just right in
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poi nt. Sone of these tools require special sleeves

LD R G | {LeRihbe ol fdtdcemehia@tety Dalves are
» tyéf)%g@{] a%l rlﬁg rc}l%ﬁ@h%{c.)le%d 1 bRRhherh TR £ldcCRe ety Valves ar
often referred to as wireline retrievable sub-surface safety valves (“WRSSSV”).
Before inserting the wireline safety valve into the TRSSSV assembly, however, two
operations are performed. First, the TRSSSV is locked in its open position (i.e., the
flapper must be maintained in the open position); and second, fluid communication

is established from the existing control fluid line to the interior of the TRSSSV, thus

providing control fluid (e.g. hydraulic fluid) to the replacement wireline safety
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[0014] There are di sadvantages to these designs. If
the alignnent is off, the cutter will mss the
i nt ended conmuni cati on point and comuni cation will
not be established. This may also lead to costly
damage to the interior of the tool. Al so, designing
and installing the sleeves used to align the tools is
ost an y_introduce unpecessar . j
viiti e eBae ol Rber i 30 b SORECHRGE Lot Bl betine
is aneed in the art for, anong others, a cost
lagiert ect i ve comuni cation tool which establishes fluid
conmuni cation without the need for_ alignnment of the
t ool (os t Neriewstockowooplsnarateomurereial lntavdilatierang wHl not be
SUMVARY OF THE | NVENTI ON nmow According to one
fiueibodisemBdd hdrbig. iWkenitiiodesiret ad &skithe aafeyppbireadsssntblyrin its
establ i shing comuni cati on between a control fluid
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cdnaalinicaorba @stablislrtdobetiecrs dicdtygdrapdiicvabamber of the TRSSSV and

predeterm ned point, a cutter extends fromthe tool
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operated utilizing the control Iine to surface.
WIHESSAT md§ derdh dgwinbola. (hef WRISES Vemby désambte, a trimaoot vasion
of the comuni cation tool does not have to be axially
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ext ended position, downward jarring o tgjg central .
straddleghe pommanicatien ﬂawwz&sa%wm%bl@h%ﬂgbba (FERYIBKCatiqR tool
cutter. A return spring and indexing spring conbine to
scctasthetchatraluirtegn tho TRSS&Venay pe usesldbactuett thervalve mgehapism
the jarring weight is renoved fromthe central prong.
oftak vor&®gyrotation, jarring i s conmenced again. The
cutter will rotate through 360 degrees with continued
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pis] Figure 1 shows a communication tool in the
runni ng node according to an exenpl ary enbodi nent of
the present invention; 100191 Figure 2 shows the
comuni cation tool of Figure 1 in the jarring node;
| oom Fi gures 3A-3H show the communi cation tool of
Flgure 1 in various nodes, including the first 90

rees of tﬁ$ vait bl §Sg edr ees
mtq{ ertg GrHualgdis By P \&R V}g eep t}é% érgité\}ggeémg)oswons
the cutter, cutter housing, and r turn sp fo
OuchiharVBRSSShistB gHacgr e gaplise ey bozomovginaee SRikgring
5B show a partial cutaway view of the ratchet springs
placed on production.
0013 There are various methods of establishing communication used today.
One such method involves inserting a communication tool downhole which must be
radially aligned just right in order for the cutter to cut the required communication
point. Some of these tools require special sleeves which precisely position the
communication tool in exact alignment.
0014y There are disadvantages to these designs. If the alignment is off, the
cutter will miss the intended communication point and communication will not be
established. This may also lead to costly damage to the interior of the tool. Also,
designing and installing the sleeves used to align the tools is costly and may
introduce unnecessary leak paths in the tubing.
0015 In view of the foregoing, there is a need in the art for, among others,

a cost effective communication tool which establishes fluid communication without

the need for alignment of the tool or the costly components associated therewith.

SUMMARY OF THE INVENTION
0016 According to one embodiment, the invention relates to an apparatus
for establishing communication between a control fluid line from surface to the
inner diameter of a downhole tool such as a safety valve. In a preferred
embodiment, a communication device is provided to establish fluid communication

between the control line and the inner diameter of a safety valve. Should a need
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and i ndex springs of the conmunication tool of Figure
1; 100231 Figure 6 shows an enbodi nent of the

conmuni cation tool with the ratchet sleeve renoved;
10024] Figure 6A shows a section view taken al ong the
line A-Ain Figure 6; 100251 Figure 6B is a section
view taken along the line B-Bin Figure 6; [00261

s SO it hBCRTAY M oart Aot cervaptiphop ety eyt Tne
TRSSSV according to an exenpl ary enbodi ment of the
ansk e anteriphobtheisafety palve te-guikbthegREYS L iopp denger operable), an
comuni cation tool of Figures 7A-7D in the pre-jarring
empbaditennpf a communication tool may be run into the safety valve. At a
predetermined point, a cutter extends from the tool and will ultimately penetrate
through a communication component in the TRSSSV. The communication
component is installed in, and extends from, the non-annular hydraulic piston
chamber of the TRSSSV. When the cutter is above the communication component,
application of a downward force causes the cutter to axially penetrate the
communication component, thereby establishing communication between the
control line and the inner diameter of the safety valve. A wireline replacement valve
may then be run downhole, and operated utilizing the control line to surface.

00171 According to a preferred embodiment, the cutter of the
communication tool does not have to be axially aligned with the communication
component of the TRSSSV prior to actuating the communication tool. The cutter is
extended from the communication tool once the tool has been locked into position
inside the TRSSSV. The cutter extends into an internal recess on the inner diameter
of the TRSSSV. With the cutter in the extended position, downward jarring on the
central prong of the tool causes downward displacement of the cutter. A return
spring and indexing spring combine to cause the cutter to rotate a pre-selected
amount when the jarring weight is removed from the central prong. Following
rotation, jarring is commenced again. The cutter will rotate through 360 degrees

with continued jarring and rotating steps. The cutter will contact the communication

component at least once per complete revolution.



100281 Fi gures 9A-9D show the conmmuni cati on tool of
Figures 7A-7D in the jarring position;

10029] Figures 1 OA-1 OC show one enbodi nent of the
comuni cati on conponent of the TRSSSV; and

100301 Figure 11 illustrates the indexing profile on
the central prong according to an exenpl ary enbodi nent
of the present invention. 100311 Wi le the
invention is susceptible to various nodifications and
alternative fornms, specific enbodi nents have been

shown by way of exanple i | wll be

described HRUE BESCRIPZION %E@%ﬂ%fw@ﬂg& d be

understood that the invention is not intended to be

i mimoesd tiigtueel geovisi aedramupisatian @kl the SennirmmRde acqopding

intention is to cover all nodifications, equivalents
toal@xampREnahbodimehvdfl thagresért ventiig spirit and scope

of the invention as defined by the appended cl ai ms.

DESCR T T! £dluieh RREFERRERL EYREKINENTS! of Figute003R]the jarring

Illustrative enbodi nents and rel ated net hods of the

ipvention are descri bed bel ow as they m ght be
|l oyed in the oil and gas well. In the interest of

clarity, npot all atures of an act.ual i ment.ati on.
are [EPé‘gcr IBB’ETSi?’ﬁ)"%ﬁistst%’ptz‘SicP%'ﬂl on It?()lw}]l Pﬁg%rf: 1clcg’Lu\:r?asneous
be appreciated that in the devel opment of any_such
medssu ticlusingodie fisst: 90 dagsess ighg ayailahlerioidesrees EEtatiqn of the
deci si ons nust be nmade to achi eve the devel opers’
toslpeci fic goals, which will vary from one
i npl enentation to another. Mreover, it will be

apprgel at Bguicbata st ABarel eMRk@AEsys ef thar ¢utwr ghittebhousing,
conpl ex and ti nme-consum ng, but woul d neverthel ess be

an[ﬁ rbRH %ﬁﬁgv%pﬁfetcﬁm i Bon 18 QDE FRfurOtdi nary skill in

he ar I'ng the benefit of thi's disclosure. Further

d ad f the. vari . i ,
ﬁ;{) ﬁ[goézi o lgyﬁé\é%ﬂ%nggﬁ (s)l?owwa Ip‘f?m‘é?édt&’\%y glgufo&{tﬂygt&e@%mgs

n econe “appar ent rom

consi deration of the follown escrjption and
angAd@anpEings of the commyngrgian tc@rlrggg}gffgni’s of the

invention will now be described with reference to th%
accompanyFigyref 6 ghoves an embedimanb of she eqramupigatiqnc ool with the
el enments t hroughout.
ratchet sleeve removed,
(0024 Figure 6A shows a section view taken along the line A-A in Figure 6;
(oo2s) Figure 6B is a section view taken along the line B-B in Figure 6;
0026] Figures 7A-7D show a sectional view of a communication tool in the
running position after it has landed in a TRSSSV according to an exemplary
embodiment of the present invention;

(00271 Figures 8A-8D show the communication tool of Figures 7A-7D in the

pre-jarring position;



[0034] Figure 1 illustrates the comunication tool 10
in the running node according to an exenpl ary

enbodi ment of the present invention. In this position,
the central prong 15 is secured from axi al novenent by
one or nore shear pins 42 (shown in Figure 7B). In
this node, the cutter 55 is retracted and the | ock

dogs 40 can radially seek the appropriate lock [le

o st BEnGe peci St comeanpugp el r s DA D the

shown in Figure 1, the communication tool according to
jaoimg pesthodi ment conpri ses an upper housing 20, ratchet

sl eeve 25, indexing body 30, |ock body 35, return

spri gy adeiphes ARA-10Gt sleyw hanes iempoSitnemn cofn dee cMmunication

Rat chet springs 75 (shown in Figure 5A) are nounted

inoinds JrabertssVese 25. | ndexing body 30 houses
C*ﬁﬁ%&?%g springs 65 and ratchet springs 75, the

operations. of the., ' SAnki r at chet [
bei il o defls |1€ iREE] A DRALOGD éirtggﬁd?%g ) gotal gprong
i ndexi ng bod gp IS kﬁck b 35 whi.ch houses | ock

aceIGIN e N SXeIBREY FHOIHRRHHIAPESFI SN PESE in a mating
lock profile in the TRSSSV. A return spring adapter 45
ext eprds f Wtet the inyetianodsy saspeniRle contarons medifigations and
spring 70 (shown in Figures 4A & 4B). A cutter housing

alBbhatise canme speetfic embdiembmedavebanchowathyrwaysl ¢xagple in the
adapter 45 and contains cutter 55. The comruni cation

drhRBles BAd WY Heldesetdfedan ie&dl 18eia 0 T@odved it shduld bk aneerstood
end of cutter housing 50, wherein the nose includes a

i FiE 1R i i g i t FRUBR ferms disclosed.
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Fi 2 illustrat | - ¢ .
Rethffmifs 2RERGH 005 Dre AL FARFRA o et viTERp i, Aiknaives
e oot R sl e DM ok bf thg apfended

order to cut into an exposed comuni cation conmponent
claimst he TRSSSV. Wien the wei ght bar (not shown) is
pi cked up again, an internal return spring 70 returns
the central prong 15, cutter housing 50, cutter 55,
and nose 60 to a pre-jarred state (as shown in Figure
1). During the retum an integral indexing system
rotates the central prong 15, cutter housi ng 50,
cutter 55 and nose 60 45 degrees countercl ockw se for
another jarring hit. For purposes of this disclosure,
the terns i ndexing and rotating are used
i nterchangeably to denote rotating the cutter 55 a
fixed amobunt around the axis of the conmunication too
10. One of skill in the art having the benefit of this
di scl osure will recogni ze that the indexing system
could rotate the central prong 15, <cutter housing 50,
cutter 55 and nose 60 any desired anmount, either
cl ockwi se or countercl ockwi se as nmay be desired.
[0036] Figures 3A-3H illustrate the first 90 degrees
of the avail abl e 360 degrees of possible rotation for
the cutter of communication tool 10. Figure 3A
illustrates the conmunication tool 10 while running in
the well. Figure 3H illustrates the conmuni cati on too
10 being pulled out of the well after establishing
conmuni cations with the | ocking dogs and cutter
retracted. Figure 3B illustrates the | ock dogs 40
bei ng extended radially to gock conmunication tool 10
relative to the TRSSSV and to extend the cutter 55 for

establ i shing comuni cations. Figures 3C30 illustrate
the jarring/rotating steps. Mure particularly, Figures
3C, 3E and 30 illustrate the conmunication tool 10

bei ng jarred downwardly, each figure showi ng cutter 55
rotated 45 degrees fromthe previous jarring position.
Figures 3D and 3F show the cutter rotated 45 degrees



in Figure 4B. Wen the inpact is conplete, the return
spring 70 brings the cutter 55, cutter housing 50,

nose 60 and central prong 15 back to the starting
position. During the recovery, the indexing nechanism
rotates the |l ower end of the conmunication tool 10 by
45 degrees for another jarring hit. In essence, the
comuni cation tool 10 works as an axial jackhamer

that is designed to conpronise the hydraulic integrity
of the communi cati on conponent of the TRSSSV.

[mai As illustrated in Figures 5A-5B and Figures 6, 6A
and 6B, DESERIETION Of RREFERRED FNBOPIBHIENTS, from
the return spring 70, the index springs 65 force the
centgosd [ilogteptitd dnsbadihedte andi relatddhmethatls ldtthe pnventgjen are
75 prevent any counter rotation. The indexing profiles
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formed in the indexing profile and cause the inner
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64 tracks through the indexing profile 85. Please
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havi ng t he benefit of this disclosure realize there
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central prong 15. The ratchet springs 75 are biased
r adiebd; y Embediceyts ofigh¢ veneéort mall npworegdessribed wish aefetgnce
the tip 79 of a ratchet spring will ride up the ranp
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unti | snaps over a shoul der 82 on the ratchet

pr of igo!m 84 ur-gh iliheeatld AmRlnhed {-‘!)%[ 3087 tROGurdniMSmode

79 d atchet spring 75 prevent cl ockwi se rotation

of central 15 rof i | udes: e
acgording 1@ %?’?é‘?:pg%y Qﬁa%ﬁrre{ rfetgr \g,éesreft?t 1%96: %d eglr @‘éssf’%m"“
rotation. One skllled in the art ha%{qglthe ben fit of42
the gpriralpengokyiseseqited Hioat BAl POVEREH B RIpee hear pins
surfaces will correlate to the anount of rotation
(shieg ieBigper 7B)et larthis(raodg, thet ¢rster 3 deretranied epd dbg gk dees 40
fewer the surfaces). 100401 Figures 7A-7D
canl fadially abek tHrcapgooprian taki mofiteonl theOtubingt legievablaisagsurface
position inside of the tubing retrievabl e subsurface

?d;’% WeV @A EsHOWRSESViguddQ, a6 068 hiididaBo@ Mo X LI¥BIdRIY to one

I ment of the present invention. Central prong 15

xtend Ion itudinally §§F§
ee%ﬁWﬁﬁﬁbé?? ﬁe%ooPpT%IK&E&%ouféégggggﬁng in BHHy3O
pper housing 2 rat chet sl eeve 2 y

loslo ot 3SpFetvg SRESC wlpies Sc Grer hsthe: 7 258 b Bien

, 60. According to one exenpl@ry enbodi ment, indexing

body 30 is mounted inside of the |l ower end of upper

housi ng 20, ratchet sleeve 25 and the upper end of

| ock body 35. Indexing body 30 includes indexing pins

64 on springs 65 which travel in indexing profiles 85

on the central prong. man Communi cati on tool 10

is run inside of the production tubing and into the

top of TRSSSV 100 until the |ock dogs 40 are




| oon] Hydraulic piston 125 is nounted inside

non-annul ar pi ston bore 120 and connects to fl ow tube

135. Flow tube 135 may be shifted via hydraulic

pressure acting on piston 125 to extend through

fl apper 145 to open TRSSSV 100. If hydraulic pressure

is lost, power spring 140 will force flow tube 135

upmardly above_f I app 145, therehy allow fl.apper, .
SPERgS (16 (BhAVGL 1 BIEHG S&) G50 BIOHBIER1RIHe SHENT G158 & an( Indexing

flow of well bore fluids up through the safety val ve.
botlyt Hobotsesn dtdexingwprings @6t and| ratchet spying dids sheoerpratipps of the

flow tube 135 is |ocked in the open position prior to
inti&€ng BEdiigsiand rafcheospainpgsé beihj amort dolly descrived belosy. Extending

nmet hods of | ocking open the TRSSSV 100 are known.

froRQRd 1r§géx§1§tbddg% Hossk vy yehahth nousédllk @dgd 90 for locking
central prong 15 causing Shear pins 42 to be severed

SRR logw@&qntah&aﬁﬁgm iBERNG hE TRASTNCA roturn spring

sectlon he centra

ron nove C 40 cau3|n t he to.
«Bair 35 (505t SR file® h%%? IS P rauty e APRRoMR i
hydraullc chanmber housing 105. In this positi
Figensk i4dg &I 68 40 cafte lz,casmtgh’éq BhGOIEEIR] gy then bower "end of return
comruni cation tool to the TRSSSV 100. The downward
spriny edepter 45 arsl @ardinsadutier 65ig Ths camswnizatisre poh A0 nrydnelade a
profile in the central prong 15 to nove downwardly

nds€bBlcbM@cted t6 tid I8tveL ¥ EMSIuBBr Rousire/50, Ahetdirothe rose includes a
Figure 8C, the novenent of extension pin 57 relative

t
taﬁgé}e(ﬁ Bﬁ)ﬁé@foﬁ g?lhré%oﬂhgftédl &hib8: §§rd€i%tt1(§{ tuBmgladd ed ERISSV.

recess 1 the hydraul i c chanber
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t hr ough communi cati o onponen
togd guthesagmeomofs Jgttﬂ%lﬂ%rﬂflaén%{wﬁwaéd%rf% I?Jasqtieﬁn ifged
jarring position according to an exenplary enbodi ment
doovn, mkiallp resteding the evtdrdiousingrsoi ang the CWF@ %5e1ﬁtqré¢r tBreghgito
15 will cause the prong 15 to nove downwardly relative
ant é&xpob®] amtniastientdnypaient inethe AIRANTVC aWhen theeleighd bar (not
t hereby causing cutter 55 to nove downwardly relative

shBQ/nB tbeplﬁétfdeﬁpv aghd, W8 - intehRu kédlutnPrie g 70 @Etuet RO der@ite fprdripel 5,

t he conmuni cati on conponent 110, the novenent
0 | L8 F 1
cu‘&er f@%#@%’“?ﬁ%%ﬁ‘éf g R S Bl M in Fre )
nent 110 a [

DGR TGt s aenbs ot TEnda e, Bt e ElaoRt 13 Cucter
conmuni cati on conponent 110 and into tg@v ernal. bore
hoysing ), TRESSY ahnoss; acd> graesmeaigraaclegviss loranofher garing
communi cation with a control line that extends to the
hisurFaacmurpores ofhidisnjlistlosureotiter tirmk i indexiagy abé rotpdiagt e used

control a wre line subsurface safety val ve

1n&%lﬁﬁ%é&©gi {loyddnd®d RtdtRg the tchiter $5he fixet emant broued ake tkie of
TRSSS 0. 100451 The downward novenment of

tht @G Eon pl.rogp 9 O 15 O%H rdmegkifi g ﬂh@ra[r’t MGviiRUBe HeRBBESS this

return spring 70 to be conpressed. Mre particularly,
T P

The downward novenent of prong 15 also causes the
i ndexi ng springs 65 to snap over the index profile
ranps 80 as shown in Figures 6A and 6B. \Wen the

., Wweight on the prong 15 is rgnoved, the conpression
spring 70 pushes the central prong 15 back up and the
| ower portion of the tool 10 rotates 45 degrees which
will allow for another jarring hit. In this way,
curter 55 will rotate 45 degrees about the radially
enl arged recess 108 prior to the subsequent hit. The
jarring/rotating steps will be repeated as many tines
as necessary until the cutter eventually extends over



Once the comuni cation conponent i s broken, the

hydraulic fluid will be able to communi cate through

the fluid bypass passage 118 extendi ng through

retention ball 115 into the bore of the TRSSSV 100.

The conmuni cati on conponent 110 is nmade of a frangible

material that may be cut, pierced, sheared, punctured,

or the like. During normal operations of the, TRSSSV .
cufts BORHBE QAT A PO MBS0 Hh (80 grsh (et RopRise or

sidewal | of the hydraulic chanber housing. In a
cpmifredoelodise abwdy bedesiretdody 112 is nmade of 718 Incone

or 625 stainless steel and ball 115 is nade of 316 or

625 @pisai NFgaress3eal ilRiseasetheofist 90 alugwes ,oftthataveitable 360

ordinarily skilled in the art having the benefit of

ddghded SH SELBRUFRatMAUEA theRitdCoEdmMmBhic@ioh @bl 10. Figure 3A
comuni'cat i ons conponents, chanbers, etc. could be

LUtz L hin. S 0 i S Lavent kan .
itfrts s e P d oo el et YRS et e 31
...and described, .the invention is not so limted and... ..
G e TR Oan (001 Tk P 0 rotFh Fllet Fiplishing
and variations_as woul d be apparent to one skilled in
canpraunications gyithathe psiking dags apd FhileTiTeEaGish igwe 3Boiliugraies the
used to establish comrunication with other types of
lodioinpo#@ beliay iexendéd ragiallydeibde sorotmusicatidratooh | TRISSKE to the
Such tools may, or may not, include a conmunication
TRSSPVNAALto thtefd gt WMiiet B5 fbldsthitiohiip Bb@atunivatibss. Figures 3C-
established with the communication tool. Thus, the

3@ if5&Rke ﬁ@ﬁ'@ﬁﬁfﬁﬂ?h&tég %%ég%' INThicehrliQuI &Sy, Q*%lg%r%%"g@g 3E and 3G

communi cat i‘on SV but” nay be use

.establ.i sh conmuni cat i i.th.oth t 0 :
G A R o Th BRI Rt b YR owine
restricted except in light of the . attached gl ai nd
CHIE P reliFr A dagrees Tor AVESEVIOUS KTEBSRO Rt [T o0 At 3F
establish fluid communicati on between a control |ine
shamd the dwiteh obtetede ¢p cdegredse fiopmmitsn prat ipopitiopo| In a preferred
conprising: a housing having a bore therethrough; a
ergistimaht, plied agtee X3Seindixngnded shobeghde thejaring phaseof ppdration.
prong being adapted to actuate up or down relative to
ThNRtAUPkAG and indexer rotate the cutter relative to the safety valve. In the

illustrated embodiment, the lower portion of the communication tool 10 will rotate
through 360 degrees with continued jarring. The cutter 55 will contact the
communication component of the TRSSSV at least once per complete revolutioﬁ
(or, for example, 8 jarring licks in the illustrated embodiment).

(00377 Prior to jarring, the return spring 70 holds a preload that is, for
example, two times greater than the weight of the cutter 55, cutter housing 50, nose

60 , central prong 15 and the jar weight. The preloaded return spring 70 is

illustrated in Figure 4A. Once jarred, the return spring 70 compresses as illustrated
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a cutter placed along the housing, the cutter being

adapted to extend fromthe housing and to actuate up

or down; and an indexing systeminside the housing

which is adapted to index the extended cutter around

an axis of the comunication tool. 2. A comrunication

tool as defined in claim1, wherein the indexing
.system.is responsive to the actuation of, t centr
innFIgHis. 4B-3.W12€nc§1ﬁﬁﬁlﬁﬁ?fdﬁ comPlelothe ety PHEY %r?r&géitﬁ% gutter

wherein the indexing systemconprises: an indexing
Sprovttet bowstingn §0,arpse Wleamdseantrab prosg kshbackelatthe stapingnpesition.

and a plurality of indexing pins which track the
Dufifexthegrepowadry| ehe tilduxalyy newbsning tdtetes ethe rlawvepredg of athe

i ndex the cutter around the axis of the conmunications

cd@linicattbn fodt OITYRI £AHESRSs FQROhnABerdRbiME Hitl NIE leddefitel . the
wherein the central prong

communication tool 10 works as an axial jackhammer that is designed to

compromise the hydraulic integrity of the communication component of the
TRSSSV.

0038] As illustrated in Figures 5A-5B and Figures 6, 6A and 6B, when
central prong 15 is driven back up from the return spring 70, the index springs 65
force the central prong 15 to rotate while the ratchet springs 75 prevent any counter
rotation. The indexing profiles 85 cut on the outer diameter of the central prong 15
allows each of the indexing pins 64 on the plurality of index springs 65 to track in a
mating groove, the shapes of which force the central prong 15 to rotate, for example,
45 degrees with each return. Indexing springs 65 are biased radially inwardly.
Figure 11 illustrates one exemplary embodiment of indexing pin 64 and indexing
profile 85. Ramps 78 and ledges 88 are formed in the indexing profile and cause the
inner prong to turn relative to the rest of the tool as pin 64 tracks through the
indexing profile 85. Please note, however, those ordinarily skilled in the art having
the benefit of this disclosure realize there are any number of ways to accomplish the
indexing function of the present invention.

(0039 The ratchet springs 75, as shown in Figure 6A, keep the central prong
15 from rotating in the wrong direction. In the embodiment shown in Figure 6A,

two ratchet springs 75 are circumferentially located about central prong 15. The
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conprises an internal profile used to force the cutter
to retract into the housing or extend fromthe

housing. 5. A communi cations tool as defined in claim
2, wherein the central prong conprises an interna
profile used to actuate the cutter to nove up or down.
6. A nethod to establish fluid communication with a

ra%getospnng%? %{f?{ﬁPW&Q toc%mg)%ing gﬁ?%%@il?c%tqd%%ﬁ?%e%?%tcﬁ& sleeve
2T GBPUTaH BAEE b hBLSTAIGMebIPILNES 1S BT e BIS gL As the

(b) extending the cutter fromthe housing of the
centainprong 46 iiorgatedydhg tip A8 of atratehetispiing waldl side ed thepramp of the

actuate up or down;
ratchet profile 80 of the central prong 15 until it snaps over a shoulder 82 on the
ratchet profile 80. The interaction of shoulders 82 and tips 79 of the ratchet spring
75 prevent clockwise rotation of central prong 15. Ratchet profile 80 includes eight
profile surfaces, each one representing 45 degrees of rotation. One skilled in the art
having the benefit of this disclosure will recognize that the number of surfaces will
correlate to the amount of rotation desired per return (e.g., the larger the rotation the
fewer the surfaces).

(oo40; Figures 7A-7D illustrate the communication tool 10 in the running
position inside of the tubing retrievable subsurface safety valve (TRSSSV) 100
according to an exemplary embodiment of the present invention. Central prong 15
extends longitudinally through the outer assembly of communication tool 10, the
outer assembly including the upper housing 20, ratchet sleeve 25, lock body 35,
return spring adapter 45, cutter housing 50 and nose 60. According to one
exemplary embodiment, indexing body 30 is mounted inside of the lower end of
upper housing 20, ratchet sleeve 25 and the upper end of lock body 35. Indexing
body 30 includes indexing pins 64 on springs 65 which travel in indexing profiles 85
on the central prong.

00417 Communication tool 10 is run inside of the production tubing and

into the top of TRSSSV 100 until the lock dogs 40 are positioned adjacent to a

mating profile in the safety valve hydraulic chamber housing 105. In this position,

° 13



(c) actuating the extended cutter downward; and (d)
rupturing a communi cations conponent of the downhol e
devi ce using the extended cutter, the conmunications
conmponent being installed within a housing of the
downhol e devi ce adj acent a bore of the downhol e
device wherein step (c) further conprises the step of

i nd h .
RIS 0 A SIS S LSS R 8L 5 gen

6, wherein step (a) further conprises the step of
hydsaidicnehanther bovsing itempbredicf d8% Whigty prpvides éﬂé%ﬂ to the upper
position within the downhol e device. 8. A nethod as
erdiedfi canimimicatian corBponene i £0.n Tt epsnfi)icasiod qoopoaews 110 is in
acconpl i shed by actuating a prong on the

cRATRBA AL waihS pistetl vdewnaar 8f th®. safstyretdiad vies cdginunéehtion
in claim6, wherein the step of indexing the extended

reflibE haliS AEC m«!&ﬂtftﬂu galpﬁé ack 'iiﬁgésn ftt8d RESMD offcotrfunication

connunlcatlons too pwar A net hod as defined

in cl thod further co f
copihopsi | g et B chareran g SR bl JeEppf ot
1 Poereladeonin B nHSHESHEY EBIch BpViges fuPRBANGgIon Peveen

defined in claim®6, wherein the step of indexing the

comxhemidgtbne gomepndntr t Herand opistoins berer dgeat dgrtheradisgussiony of
a prong of the comunications device upward, each

conpwaticatiek Watnponerit rid@xwiligfollbe exdoandedor withethe 48scription of
degrees. 12. A nethod as defined in claim®6, the

F%F&Q@@Afﬂkihef conprising the steps of: inserting a
reline retrievabl e sub-surface safety val ve

(" \ARDS‘?‘?VI I)-Iy(l.hg{lﬁ)c bg?o %g%&m‘?@&/ IS AR%nnular piston bore 120
and connects to flow tube 135. Flow tube 135 may be shifted via hydraulic pressure
acting on piston 125 to extend through flapper 145 to open TRSSSV 100. If
hydraulic pressure is lost, power spring 140 will force flow tube 135 upwardly
above flapper 145, thereby allowing flapper 145 to pivot to the closed position and
to prevent flow of well bore fluids up through the safety valve. Although not shown
in detail, it is understood that flow tube 135 is locked in the open position prior to
the insertion of communication tool 10. Various methods of locking open the
TRSSSV 100 are known.

0043  To set lock dogs 40, weight is applied to central prong 15 causing
shear pins 42 to be severed thereby allowing the central prong 15 to move
downwardly until an enlarged section of the central prong moves behind locking

dogs 40 causing the dogs to radially extend into the mating profile in the hydraulic
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conmuni cating with the WRSSSV via the ruptured

comruni cati ons conponent of the downhole device. 13. A
method to establish fluid conmunication with a first
downhol e device, the nmethod conprising the steps of:
(a) running a communications tool into the first
downhol e devi ce, the communications tool having a

et beeg B ”oqsawondi%%mg T At iR docking te

cutter fromthe hou3|n§ of the conmuni cations too
comarpunieatingt foph ta the EREEAY Pl uifh@ dowBWAKa ey CBeRE <(fd5) central

i ndexi ng the extended cutter around an axis of the
prongirtialso atisen an frdetnal frbfife imsbd oehtims pobetiladd mave loainmardly

13, the nmethod further conprising the step of
relative to cutter extension pin 57. As shown in Figure 8C, the movement of
extension pin 57 relative to the internal profile causes cutter 55 to extend into the
internal recess 108 in the hydraulic chamber housing. Once locked in place, the
communication tool 10 is ready for jarring to establish communications through
communication component 110.

(0044 Figures 9A-9D illustrate the communication tool in the jarring
position according to an exemplary embodiment of the present invention. Jarring on
the central prong 15 will cause the prong 15 to move downwardly relative to the
outer assembly of the communication tool 10 thereby causing cutter 55 to move
downwardly relative to the safety valve. Should the cutter extend over the top of the
communication component 110, the movement of the prong 15 downwardly will
cause the cutter to compromise the integrity of the communication component 110
as shown in Figure 9C. Once compromised, communication will be established
through the communication component 110 and into the internal bore of the
TRSSSV 100. Since piston bore 120 is in fluid communication with a control line
that extends to the surface (not shown) the control line may be used to control a wire
line subsurface safety valve subsequently installed within the internal bore of the
TRSSSV 100.

0045y The downward movement of the central prong 15 during the jarring

mode, causes return spring 70 to be compressed. More particularly, extension
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rupturing a conmuni cati ons conmponent of the first
downhol e devi ce using the extended cutter. 15. A nethod
as defined in claim13, wherein steps (b) and (c) are
acconpl i shed by actuating a prong of the

conmuni cations tool. 16. A nethod as defined in claim
14 the nmet hod further conprising the steps of:

g the co ni cations to the fi
bl dstidtn 8. ERs ol RiiTue Bl il Thtudiierrebb of apons 15
|nto the first downhol e device; and conmunicating with
carpressee GRENG JRnhdihe desnvead ynevemeat i prrgped S also balises the
comuni cati ons conponent of the first downhol e device.
indl@xiAg sptingsdSae sogf oveedhd imdex arafild Bympshié asi showhen Figapes 6A
of communicating with the second downhol e device

arioAIp! IVBRsh theevétians OF preasss forehlovied, thetcomressioh fspling 70
| ine being in communication with the ruptured

&ﬁ%@'c@%%gﬂ&f: ?ﬂg?ﬁf\ffﬁ gn& 18 1548t H6:&6n P m@JtBbP?G FQBRs 45

conponent w t hin a hou3|ng of the

de&lf)e{rﬁ% tﬁN&}qng\&gg?lgoe Vr a%gther a?r?netgnllnt I i wg}t chggr Sf 3 Wil rotate 45

degrees about the radially enlarged recess 108 prior to the subsequent hit. The
jarring/rotating steps will be repeated as many times as necessary until the cutter
eventually extends over the communication component and it is jarred downwardly
through the component. The ratchet springs 75 keep the central prong 15 from
rotating in the wrong direction. Once the communication component 110 is severed,
pulling up on the central prong 15 will retract the cutter and the lock dogs allowing
for the communication tool 10 to be withdrawn from the TRSSSV 100 and pulled
out of the hole.

0046 Figures 10A-10C show one exemplary embodiment of the
communication component 110 according to the present invention. Communication
component 110 comprises body 112 and communication retention ball 115. The
communication component body 112 is first installed into the hydraulic conduit
within the TRSSSV hydraulic chamber housing. Sealing grooves 114 are provided
on the lower end of body 112. When the retention ball 115 is pressed into the
communication component body, a high contact pressure, metal-to-metal seal
between sealing groves 114 of body 112 and the hydraulic conduit wall is

established, effectively isolating the hydraulics from the inside of the TRSSSV 100.
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20 passing the fluid fromthe control Iine and

t hrough the ruptured communi cati ons conponent, the
fluid flowing through a retention ball |ocated inside
t he ruptured conmuni cati ons conmponent; and passing the
fluid into the second downhol e device. 18. A nethod to
establish fluid communi cati on with a downhol e devi ce,

t he, met hod i Si t t f: '
O e B GAGOR SOHAYTY 1t Reo B dper s e Ve able t
conmuni cations tool having a cutter; () laterally.
coayrerentnirorah watiuid bynasnpesstsuSiSgteriigdrough retention ball

conmuni cati ons tool;
115 into the bore of the TRSSSV 100. The communication component 110 is made

of a frangible material that may be cut, pierced, sheared, punctured, or the like.
During normal operations of the TRSSSV 100, the communication component is
protected in the sidewall of the hydraulic chamber housing. In a preferred
embodiment, body 112 is made of 718 Inconel or 625 stainless steel and ball 115 is
made of 316 or 625 stainless steel. Please note, however, that one ordinarily skilled
in the art having the benefit of this disclosure would realize any variety of
communications components, chambers, etc. could be utilized within the scope of
this invention.

00477 Although various embodiments have been shown and described, the
invention is not so limited and will be understood to include all such modifications
and variations as would be apparent to one skilled in the art. For example, the
communication tool could be used to establish communication with other types of
downhole devices (i.e., devices other than a TRSSSV). Such tools may, or may not,
include a communication component through which fluid communication is
established with the communication tool. Thus, the present invention is not limited
to establishing communication with a TRSSSV but may be used to establish
communication with other types of downhole devices. Accordingly, the invention is

not to be restricted except in light of the attached claims and their equivalents.



(c) indexing the laterally extended cutter around an
axis of the communications tool; and (d) rupturing a
comuni cati ons conponent of the downhol e devi ce using
the laterally extended cutter. 19. A nethod as defi ned
in claim18, wherein step (c) further conprises the
step of actuating the laterally extended cutter
downward. 20.A nethod as defined in claim 18, wherein

step (c) further conprises t step of repeatedly
actuating the prong, eacﬁﬁdggﬁ%tion thrther indexing

the extended cutter. 21. A nethod to establish fluid

conmuni cation with a downhol e device, the nethod .
1. A communication tool to establish fluid communication between a control line

and a downhole device, the communication tool comprising:
a housing having a bore therethrough;

a central prong extending inside the bore, the central prong being adapted to
actuate up or down relative to the housing;

a cutter placed along the housing, the cutter being adapted to extend from the
housing and to actuate up or down; and

an indexing system inside the housing which is adapted to index the extended

cutter around an axis of the communication tool.

2. A communication tool as defined in claim 1, wherein the indexing system is

responsive to the actuation of the central prong.

3. A communication tool as defined in claim 2, wherein the indexing system
comprises:

an indexing profile along an outer surface of the central prong; and

a plurality of indexing pins which track the indexing profile, thereby causing the

central prong to index the cutter around the axis of the communications tool.

4. A communications tool as defined in claim 1, wherein the central prong
comprises an internal profile used to force the cutter to retract into the housing or extend

from the housing.

5. A communications tool as defined in claim 2, wherein the central prong

comprises an internal profile used to actuate the cutter to move up or down.

6. A method to establish fluid communication with a downhole device, the method

comprising the steps of:
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conprising the steps of: (a) running a comruni cations
tool into the downhol e device, the conmunications too
having a cutter; (b) extending the cutter froma
housi ng of the communications tool in response to an
actuation of the comrunications tool; and (c)
rupturing a communi cations conponent of the downhol e
device using the laterally extended cutter, the

DL amany SSPORPIIORS Lobr gt B SRl R o
Pri Q8mindnidfidid tdo? Raihe b Bt ATNY RAINGRLiALr the @bmmaicRions tool;
(b) extending the cutter from the housing of the communications tool, the
cutter being adapted to actuate up or down;
(©) actuating the extended cutter downward; and
(d)  rupturing a communications component of the downhole device using the
extended cutter, the communications component being installed within a
housing of the downhole device adjacent a bore of the downhole device,
wherein step (c) further comprises the step of indexing the extended cutter

around an axis of the communications tool.

7. A method as defined in claim 6, wherein step (a) further comprises the step of

locking the communications tool into a selected position within the downhole device.

8. A method as defined in claim 6, wherein steps (b) and (c) are accomplished by

actuating a prong on the communications tool downward.

9. A method as defined in claim 6, wherein the step of indexing the extended cutter

is accomplished by actuating a prong of the communications tool upward.

10. A method as defined in claim 6, the method further comprising the steps of
retracting the extended cutter into the housing of the communications tool, and removing

the communications tool from the downhole device.

11. A method as defined in claim 6, wherein the step of indexing the extended cutter
further comprises repeatedly actuating a prong of the communications device upward,

each upward actuation indexing the extended cutter 45 degrees.

12. A method as defined in claim 6, the method further comprising the steps of:
inserting a wireline retrievable sub-surface safety valve (“WRSSSV”) into the

downhole device; and
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22. A nethod as defined in step 21, wherein step (b)
further conprises the step of actuating the cutter up
or down in response to the actuation of the

communi cations tool. 23. A nethod as defined in step
22, wherein step (b) further conprises the step of

i ndexi ng the cutter around an axis of the

comuni cations tool in response to the actuation of

t he communi cati ons tool . 4. conmmuni cation tool to

o SEITUHC g Wit B RSSSY 6 B RARBF SORBHEFYIoTs piPonent
of @BdoanEvplgte device, the communication too

conprising: a housing having a bore therethrough; a

central prong extending inside the bore, the centra

proRg e . @01 . ' .
13 P oAneRBo do KA bR, AP GuR Pl AU BRI Bl te
methop cm@rising haTsteps ofit i ons conponent of the downhol e

device, the cutter being responsjve to the. actuatjon

of e CEARINGR CBV‘&H‘Q,‘“‘F%& tei?}t‘f'%’r‘f’@pﬁﬁ"Sh@W‘HW%‘%r“CS&hﬁt ed

to extengfheididas hesesi Revinghar @uflert NBorgUPd UnbikehgOfof the
t he conmuni cati ons conponent is acconplished without a

need to eunimyniediieneioobaisateddentiazic wp PhdHe;
Compni cal O, GOURAPHB BE holsitgrHd b ilcfont BB1

cen | prong.
(©) actuating the extended cutter downward; and

(d) indexing the extended cutter around an axis of the communications tool.

14. A method as defined in claim 13, the method further comprising the step of

rupturing a communications component of the first downhole device using the extended

cutter.

15. A method as defined in claim 13, wherein steps (b) and (c) are accomplished by

actuating a prong of the communications tool.

16. A method as defined in claim 14, the method further comprising the steps of:
removing the communications tool from the first downhole device;
inserting a second downhole device into the first downhole device; and
communicating with the second downhole device via the ruptured

communications component of the first downhole device.

17. A method as defined in claim 16, wherein the step of communicating with the
second downhole device comprises the steps of:

passing fluid into a control line being in communication with the ruptured

communications component, the ruptured communications component being

installed within a housing of the first downhole device adjacent a bore of the

first downhole device;
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passing the fluid from the control line and through the ruptured communications
component, the fluid flowing through a retention ball located inside the
ruptured communications component; and

passing the fluid into the second downhole device.

18. A method to establish fluid communication with a downhole device, the method
comprising the steps of:
(a) running a communications tool into the downhole device, the
communications tool having a cutter;
(b) laterally extending the cutter from a housing of the communications tool;
(©) indexing the laterally extended cutter around an axis of the

communications tool; and
(d) rupturing a communications component of the downhole device using

the laterally extended cutter.

19. A method as defined in claim 18, wherein step (c) further comprises the step of

actuating the laterally extended cutter downward.

20. A method as defined in claim 18, wherein step (c) further comprises the step of

repeatedly actuating the prong, each actuation further indexing the extended cutter.

21. A method to establish fluid communication with a downhole device, the method
comprising the steps of:
(a) running a communications tool into the downhole device, the
communications tool having a cutter;
(b) extending the cutter from a housing of the communications tool in
response to an actuation of the communications tool; and
(c) rupturing a communications component of the downhole device using the
laterally extended cutter, the rupturing being accomplished without the
need to align the extended cutter with the communications component

prior to actuation of the communication tool.
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22. A method as defined in step 21, wherein step (b) further comprises the step of

actuating the cutter up or down in response to the actuation of the communications tool.

23. A method as defined in step 22, wherein step (b) further comprises the step of
indexing the cutter around an axis of the communications tool in response to the actuation

of the communications tool.

24. A communication tool to establish fluid communication between a control line
and a downhole device, the communication tool comprising:
a housing having a bore therethrough;
a central prong extending inside the bore, the central prong being adapted to
actuate up or down relative to the housing; and
a cutter placed along the housing to rupture a communications component of the
downhole device, the cutter being responsive to the actuation of the central
prong, the cutter being further adapted to extend from the housing,
wherein the rupturing of the communications component is accomplished without
a need to align the extended cutter with the communications component

prior to actuation of the central prong.
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