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20  maximum length of the borehole. The coiled tubing may be metal coiled tubing or, using more

current technology, composite coiled tubing.

In well drilling applications, a BHA, having various components, such as a downhole
motor, steering assembly, and bit, is connected to the end of a coiled tubing string for drilling
the borehole. Circumstances can arise in which it is desirable to disconnect the tubing string

25  from the BRA, such as, for example, when the BRA gets stuck in the borehole during drilling
and the tubing string must be disconnected from the BRA in order to facilitate 'ﬁshing, jarring,
or other operations for retrieving the BRA.

In using jointed pipe for drilling, torque can be applied to the threaded connections to
actuate traditional disconnect means to disconnect the BHA. However, when using continuous

30  tubing, such as metal or composite coiled tubing, torque can not be applied to disconnect the
tubing string from the BRA, and an axial disconnection means must be utilized. Pre-installation
of one or more axial release devices between the tubing string and the BRA assembly can
provide a means to disconnect the coiled tubing string downhole if and when disconnection

becomes necessary.
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flow is prevented, pressure buildup in the second passage causes the piston to move against the

25  shifting sleeve to overcome the force of the spring and selectively move the sleeve through the
J-slot assembly. A disadvantage of this release mechanism is that aligning the sleeve properly
to engage the top of the J-slot assembly is cumbersome, requiring that pressure be created and
removed by turning pumps on and off from the surface.

Still another conventional release device depends for actuation on dropping a ball into a

30  well from the surface, sealing a flow passage, and building up pressure behind the ball to cause
a disconnection. One such ball-drop release device is described in U.S. Patent 5,419,399 and
includes a housing with a slideable piston disposed within and releasable connected to the
housing by shear screws. A ball is dropped into the well from the surface to seat with the upper

end of the piston and block the flow passage, thereby creating pressure on a mandrel of the
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enbodi nent of the invention, the disconnect assenbly is disposed in_a
downholessegbbeigpluges locking members having a connected position engaging both housings and a

disconnected position disengaging one of the housings. The motor is connected to the surface
by conductors extending through the coiled tubing whereby the motor may be actuated from the

25  surface to move the release assembly between the connected and released positions.
One embodiment features a selectively actuated disconnect assembly comprising: an
outer housing; an inner housing having a cavity and disposed within the outer housing; a
locking assembly disposed within the cavity for releasably locking the inner housing with the
outer housing; an electrically actuatable power source housed in the cavity for actuating the
30 locking assembly; a drive train coupled to the power source; and a connection coupling the
locking assembly with the drive train for engaging and disengaging the locking assembly. In
one embodiment of the invention, the disconnect assembly is disposed in a downhole assembly
having a bottom hole assembly attached to a coiled tubing with conductors extending to the

surface to an electric motor selectively actuatable from the surface; a lead screw having first
3
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di scon
assembly. If the downhole assembly remains stuck despite the disconnect assembly having

25  been activated, the stuck point for the downhole assembly is likely up-hole from the disconnect
assembly. The operator can signal the disconnect to reconnect - The operator can then activate
a disconnect assembly up-hole from the initially activated disconnect assembly. Another
feature of the invention is that it does not use a taper wedge lock mechanism, which is a simple
and common employment for this type of application. However, a taper wedge lock tends to
30 seize up and become self-locking after a long period of down hole vibration in drilling, which
makes release operation difficult, if not impossible. The disconnect assembly of the present
invention utilizes locking pins and a release shaft. Being round in geometry, it minimizes the

chance of being self-locking to prevent release.



invention utilizes |ocking pins and a release shaft. Being round in
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each of Figure 6 is a longitudinal cross-sectional view of the disconnect assembly of Figures 3-
20 5 in the released position; and
Figure 7 is a longitudinal cross-sectional view of the disconnect assembly of Figures 3-
5 in the disconnected position.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention is susceptible to embodiments of different forms. There are
25  shown in the drawings, and herein will be described in detail, specific embodiments of the
present invention with the understanding that the present disclosure is to be considered an
exemplification of the principles of the invention, and is not intended to limit the invention to
that illustrated and described herein.
The downhole assembly of the present invention preferably includes a composite coiled
30 tubing string attached to a bottom hole assembly. Various embodiments of the present
invention provide a number of different constructions of the bottom hole assembly, each of
which is used for a downhole operation in one of many different types of wells including a new

well, an extended reach well, extending an existing well, a sidetracked well, a deviated

borehole, and other types of boreholes. It should be appreciated that the bottom hole assembly
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t hrigughcaipléd*Het&h tm &R AEStecLBr iﬂdﬁeétzthc'aﬁﬁecﬂw itlﬁ?%a@@g/p%ﬁnalféﬁp&egélécﬁoélyi g

Referring initially to Figure 1 A, ere I's shown an exenplary opera
envi r orsepractables Thos, ifhee fickt slevien 'coupdes dotal sectd devitd)ethatr esmadtionnmeythieon. At

t he surfac an. operational syste 12. i.ncl udes a power supply 14,
surf ace 8}1@: &s 515?"‘? 15 cﬁ’ﬁnaf otf"iogré]h @pinfgee p‘i?&Peci‘gB ViR Otﬁ"rﬂ 8‘%‘%{‘2?15 "H'é‘gﬂ uni t
20 feedsnmdosh rects coiled tubing 30 fromthe spool 18 into the well 22.

The downhol e assenbly 24 extendi ngl into the well 22 includes the coiled

t ubi ng st ri Agfeanginitialy teoFigwie hoy temsisshowvy apgxemplarsheperatingrrpvisormennbl| v
28 1kS . 0§] coi l , ing string
26 lgnd%glgétﬂg r(ljgsltc é\lg&?ﬁ%g&gb%g? [ (gﬁg%f) rgr&ggg{e%%o%f %Q rﬁgeoéiéﬁg ’eagﬁspa?hrgﬁ SV%%Ir end
of t he 1Ruintlndess4 ipongr 26ppinyi4ba suefaceeploecksérol 6, mdbotdited tubing HosENB] Xn28 by

a discaonnect assenhly 10a. Al thou the coiled tubing 30 is preferably
conpos ieciophodan ifﬁﬁi,% and F‘EF‘H%FQ‘%B tufas 30 frgihe prool b nte thsevelber ddat ed

that t hgwRh&ie @endbly 98tckRAdIng ifB! thé WathQnElﬁdﬁotHP%ﬂécﬁtu‘BH{g' s%%rﬁ 2§ ahy! N9
and may be steel colled tubing with electrical conductors nounted on the
st eel dottbmcholadssemgbly R8e Tho hpttsan heletasseinbly 28 isishgwi éttadhpd tntedowereengdlafr al i ty

of ,l.engt hs 30a an Ob of. si.te.cai] ed,tubing., The | acent s of
©ha0F oamReagatad noui e S PRERtcrile oo maed Hhobarmaciaa e

di sconngwér @ﬁﬁ@ﬂ@bﬁuﬂigg.sﬁﬁngt be nityese Bdnne V@ 1S KRNbottom hbR &I r28dby a
enbodi nent descri bed, disconnect assenbly 10c connects one set of

conpondhicennegkasRnklp 188 t he bottom hol e assenbly with another set of
conponent s Cz)'ﬂtlthtongn hpd tc%m:&%lﬁngsﬁ)e @b?’ef&golyléomposite coiled tubing, hereinafter

described, it should be appreciated that the present invention is not limited to composite coiled
25 tubing and may be steel coiled tubing with electrical conductors mounted on the steel coiled
tubing. The composite tubing string 26 may include a plurality of lengths 30a and 30b of
composite coiled tubing. The adjacent ends of the lengths 30a and 30b of coiled tubing 30 may
be connected by the disconnect assembly 1Ob of the present invention. In the preferred
embodiment described, disconnect assembly 10c connects one set of components making up
30 the bottom hole assembly with another set of components of the bottom hole assembly 28. It
should be appreciated that this embodiment is described for explanatory purposes and that the
present invention is not limited to a particular location in the downhole assembly. If a
disconnect assembly 10 is not used to connect lengths 30a, 30b of composite coiled tubing 30

or to connect composite coiled tubing 30 to bottom hole assembly 28, one type of alternative
6



shoul d be appreciated that this enbodinment is described for explanatory
purposes and that the present invention is not limted to a particular
| ocat i on wo whessdownhol e assenbly. If a disconnect assenpcH/u02B®1MN0t used
to connect |engths 30a, 30b of conposite coiled tubing 30 or to connect

conposite coiled, tubing 30 to bottom hol e assenbly 28, one type of
al t er n&OPRREtor @s 8@@@0‘&8@@11’?‘@1‘/%@%@? Setial NoraHehssi HedMastivbc2008 U, S

pat ent - Eyted  ; 5 [ . . 0 nd gntitled
i 1 e pahy A CReT bR, Efnell HSnRH? o bl ik it it £R5RAL:
assenbl 1Y mayObermyd econgmdtiomwith djelooandcan disclobed ihehecabone identifiel gpliegRd. i n t he
above identifi.ed application eferring now to Figure 1B, there is shown
one type of I{?S‘?PB%IQEWI“@: %E%I%Iﬁfrﬂf ﬁltfﬁggon%tﬂ’ﬁ ofs potjorp hgigsassesmbly A8 mpade

Bot 50MupAf&anGESRIpYnats. IBbttom Kdl¢ &serdbI9YB Hak ?ﬁ’ﬂ%ﬁﬂfi ' ¥ bit 34
nmount eoIIIIc_)n a drivepsﬁaf; 36,O a bear?_nggassenﬁly 8, arufsfg%rgIlérIlgélgglgcel ly 40
i ncl udiardt 34amounted pn @rviriys shaft 86.cnbearing axdepblaf 38; alstepring assemblyi40 iocludmgat i on

sensor | ' ' d . magnet onet er upper. .canst ant

vel oci 4 eBhlEsBlon B D BERRETY RS oIBYRRRACR oo eV BRE AT TR e 50,
and a ra@d ngighstbinytes; Uk upger coRstakiGielodity (CV EsudSiBe T BbwerkBcidiS48 Witk wiresae9nd 10
group of corrp%gggtgsmi&ﬂcl uding a sensor sub 54 wth an orientati on package,

addi ti Sreheck ¥ & TRRORAIVEY 1SHD ddnt e bottay ihelesassembly J$ualse bes apegondh 56
i nghudighdBofl8 Bnérﬁ@ﬁEthgingaaCééni?ﬁ S 54 @ith%ﬁ%h@ﬂkti(gﬂju]g&ég%ge? gczrl]diﬁloxIa?%rs, Is

tension/c rrpreIsIIgl on sub 60, pressure measurenent upper tractor
back prasddawehaenontull davided, @ péehulsion syptesr 56 makidmg/ clomper @sctboback wesSte and a

supervi sory sub .68, 15 Disconnect 10 relegsaply connects the fiyst and
sebond PEGBOTE TBrBdREH: EIIPEEUEPEN O Sib Oibs e TERERE P dRe BBl ar
rel easapper wRMIMER prddurlidonBdl ms&Be 6l Neh assee TlsionABniprélsioR B 665 86d hon 48
with the propul sion system56. |If a disconnect 10 is not used to connect

conposisteerigeny sub 68ibi ng 30 to bottom hol e assenbly 28, one type of

I [ ' f bal | I 0. S f I
0 5" Dot ent IRARREL 20 ieasdhty cpRREE et ontsBBonl G 31 Eapotiis o PheReia D, °
and enthiotd @deriitRe Qigr and iat phficilBakleadbyrconat@age Hevd cediap dan®lako dadl wel |

Drilling Appli.cations”, hereby. i ncorporated herein bﬁ reference. It should
be appPERELEEHOR Het With s ProgBisionsystemeSq. 1t pydigsanngst dHds Bet ugsdh otangdsenbl v

10. Th : ' : ' '
the opoeaPBuf K Bidiad Bk AT RSP 0T 2 Bl Py O el sbneR 1T, D0
pr esentflappererili drop ireleasot70. iSet tfedexample US. patent epplmatidnoSeroaih N |09/5404 Sé0b| vy

t | t ' nbl.i.es . .nay b d. ther it Ild b
apoPecit s Aebiy Fheltnf aBormmutes {Bori ol Celi o SSMRE Do PhoAFiups of
CoNMPOoNeNitwel NBKIIREY AppliEARNPOhERBY ﬁﬁ%ﬁoﬁfeﬂ%ﬁyb}?&feﬁﬁfe?r ring now to Figure

2, the coiled tubing 30 making u e string 26 preferably includes a tube
made of a cdhghould ke apprenigted thahethpmiopladray beninclvgded inethp bettem ok assemably72, a

10. The tools making up the bottom hole assembly 10 will vary depending on the operation to

be conducted downhole. It should be appreciated that the present invention is not limited to a

25  particular bottom hole assembly and other alternative assemblies may also be used. Further it

should be appreciated that the disconnect 10 may be used to connect any two groups of
components making up the bottom hole assembly 28.

Referring now to Figure 2, the coiled tubing 30 making up the string 26 preferably

includes a tube made of a composite material and includes an impermeable fluid liner 72, a

30 layer of glass fiber 74, a plurality of conductors around the liner 72 and glass layer 74 including

power conductors 76, 78 embedded in a protective resin 80, a plurality of load carrying layers

82 forming a carbon fiber matrix, a wear layer 84, a layer of polyvinylidene fluoride (PVDF)

86, and an outer wear layer 88 formed of glass fibers. Impermeable fluid liner 72 is an inner

tube preferably made of a polymer, such as polyvinyl chloride or polyethylene, or any other
7



30 layer of glass fiber 74, a plurality of conductors around the liner 72
and gl ass layer 74 including power conductors 76, 78 enbedded in a

prot ecti weOoroamigso80, a plurality of |oad carrying |ayers P82/USoysiony a
carbon fiber matrix, a wear |ayer 84, a layer of polyvinylidene fluoride
(PVDF) 86, and an outer wear |ayer 88 formed of glass fibers. I|nperneable
fluid Imaferal ﬁ"?@aawﬂﬁr?@ﬂ the ¢hsaiiealeinghe diilingflyidsdo be uprst iprdeillingsthe wells

pol yvi myl I t e ¢y 3/.048501

Do Lol 4 ediBer B b it b iftted Abp e STftofaner il B34 Sifetienble 10, | ng
f1 ui ds flugdsbandubereby isokdtes|thd logd cheyingldyersZ72 fand thehdrilliaghleidstpassisg theodyd

tered le. The i liner 72 is_| to. fluids and
her eby i SoARELST hElineso- CH Freanyiag &iiersss? #F GRFIEHBGH Tevi s hRvingS
passi ngufiti@uabmbéer fa!ygyt@@.ﬁﬁaiﬁ&héifrecﬂuire&lioaﬁ?of_ tﬂ@%ﬁhﬂ%ﬁ%e%% queaqn'tﬁbr&,r s 82

are preferably a resin fiber having a 5 sufficient ayers to
sust ai rnelwding Byuvaigt of deeostotig 26 andsbationghalé assemplyrizbe The fibéds wif doad darrgingdi ng

t he wei i ng 26 .and bott om_hol e assenbl 8. . The .fihers af |oad
car ryi ooy & arb BFesBhbh W B B0 AR TR e SR35E Resl oo Eifying BB 8 bl o
resin. peoade aer mecigidal Peser®R o evitdey Lbe TRECRER Iajdr 84 QP Qrdfe@blyOthet he
string 26. The wear |ayer 84 is prefera l'ﬁ the outernost |oad carrying

| ayer @¥teamastiedd wErymeslavsid; andanay by sacriigighlayerh Althoughody aeaaverrdgisar 10 84
I s 1ghowm, st I 14 OF I I aquhr.e h VI ayer
86 i§s Vg:arrgerrrea’lr{g&tegﬁ?f%dédcgﬁ a|lso atlé)?ysteﬁg r?%ﬁffgbglrhfylﬁngl ga;}/'grr 5%8 . The
out er wepernieablerto 3Biidss andisefagasabé Yoadhearryingelagers t82l dherouvtdr Wedpdayearsd iss a
sacrificial layer. Co Sit oiled tubing.is als described in U S

Pat ent PRIGEPY NS Giteiet layengd fosmol a sty Baendipmposiieicsgd BiPeiA@IsE] od
"Vl | Qesdrided in 08 SePYtehNAPHIRATIGH SErid)SNE109/08Y,96 EREENRES 201 29T EndP SR Ied
conductors 76, 78 housed W thin the conposite tubing wall extend al ong the

ent i r e “Wall¥ystent”, herplpioicerporabid herein bibieferercer i ng 26 and are connected to
bottom hol e n rs. 7 ! r ected. t [ supply
Ta13nd to s 2oue Yondtlor o Y RORET willn P Bnbo B HONE 4 bRARENERe 340,
el ect r eniieSemak kA gempdrite Reildbiubing shtr ge2 A aiearsd lcynmtBted Th Gott6AMBUCAisOERbIY6, 78
provi de bot h power_and command signals to the bottom hole assenbly 28. 20

Fur t her?8ddteduglyrsal6s g8 5ee eqmReiad capeter WPRYgH AndeocHatrPioPesarsl 6. Adeir
Ref er i 38mAQY ehfs & Mdhfictted BN dectloRS aélﬁgé hPue bgggﬂnlstﬁ@é‘ Q&E&Bgis%%"@ y 10

havi ng an 1 nner housi ng e@o and an outer usi ng nner ho
i ncl udesnductdrs @6didprovidadoth pawed4and fcomntahd sizddd te tigdmpetoanbolavassembhe2§.i r st

gr Qupi f BRA conpopents and an el ectrical conneciion 96 for electrical
Gontioc tHBer G HE 15t B CUPBUBHG BroBRAORIETERTE: T ol ural ity of 25 flow
paths 95, ba&lfersiROWwith Figudey B afd 4,%&@@530%10&9&6@&6&mmydpmﬁbing%ﬁgt h of
i nner housing 90 for the flow of drilling fluids. Quter housing 9

i ncl udésnen hokriegbandamewen hoysing §2f lnner hauging 48 dnadudss gdhisadedygonpectine 94econd

gr oupi f conmponent s. el ectric 0 ' o] .ectrical

Connectriofreiepr SRaRan rlifls TsCroBk R RRACAERbRS B dhobictkEd
connection 96 for electrical connection to the first grouping of BRA components. A plurality of

25  flow paths 95, best shown in Figure 4, extend through the longitudinal length of inner housing
90 for the flow of drilling fluids. Outer housing 92 includes a threaded connection 98 for
threaded engagement with the second grouping of BRA components and an electrical
connection 100 for electrical connection to the second grouping of BRA components. The
electrical connections are electrically connected to conductors 76, 78 in the wall of the

30 composite tubing string 26 with conductors passing through passageways 101 extending
longitudinally through the wall 128 of inner housing 90. Outer housing 92 includes uphole and
downbhole sections 92a, 92b threadingly connected at 102 to facilitate the assembly of housing
92 with inner housing 90. Outer housing 92 also has a pair of longitudinally spaced internal

circumferential grooves 91, 93 on its inside diameter. Internal locking grooves 91, 93 have a
8



el ectrical connections are electrically connected to conductors 76, 78 in
the wall of the 30 conposite tubing string 26 with conductors passing

t hrough paessgessays 101 extendi ng | ongitudinally throughPdraseaB191428 of

i nner housing 90. Quter housing 92 includes uphole and downhol e sections
92a, 92b threadingly connected at 102 to facilitate the assenbly of housing
92 wi t Hownisd crogersesting poryiding e eammingsiurfaces Iungt heysingD04ngludes apfupper fishing

| ongi t ygj : i nf: I.r ent.i.al. grooves 91,..93 on it
| nst de G 0t SRFRE ISR Sotnest 108 BLGY-Ayel ARNEToR ity PhoiiRo
PCT/ USG2Adceit 41 12r monated! inrths siphéle tseationp92hy bflion@r doadngiong Iixiér haasng lgoner
housi ng 90 | ncl udrs aig} ugge.r fi shi 29 neck 106, having an el ectri ca%

t
connectBFaSEBY SAbRIER gVith QuteF iheusing Shnpreferahly wia invalte sRlines 11041 Splinssnkddt or

L12smouphetlicafy loRfuetiiitefed Bebieaindatindbukihetsidaaypl g1 92. | nner housing 90
era

rel easably couples with outer housing 92, pre bl'y "via involute splines
104. Spl i neRefaring nowates figure Ay inner daesing 20 Shishereiiclndesiare nxiatip exteadihgout er

housi n . Referri now tq. Fi gur i nner. housi fyrther

ot udadnelipdeay i1 5 Wi Gt GiomeRtbhodt poaitR Fooinie ke 4 Thechibels

di anet end bptelredI4 fefhinbRE Bl HGakveed Spetihfd 11618 Uphak® willugdedigoshere 114
termnates at a transverse aperture 116 in alignment wth plugged ports 11

8a, 11 %8p 1 Pboin eyter, Bousing 932 Theryphale heree 1 1o farmp12 dpwnwardly dasimenammular
fagphng 1 3 i ' r rtion Qf. cavity
11007 o R R oA KR ey B A R P Ao PR R
remai ndeép dispdsedfbetvanenttypre 1t andethiel conthintien b®t ef cavityill§. Relited dinmetencavatgnul ar
R P R AVICIRER ERES S R R JENAT WL T
di sposegkoubH thi BuicPRAl 119 ¥sinAe: I%leiagdo.l ncludes a plurality of 15 locking

pi ns 132 engagi ng a rel ease shaft 134. Locking pins 132 are disposed in

i nner housi ryrel@ge bssemblyal 3ais dispaed withonmeer hawsingt90zand iesledes bqleslity 26,

Rel,eas haft. 1 has its uphol sljdably r.ecei yed in.reduced di aneter
horS 3 Jodit ind £ Hihelok & AR SRR 184 2k 8 Bint 38 e o d sb RHIRur e T o7
descri 19echy fetirerell136/ thréddedl intd 4RndletsrdeE 128. RBleBdcCsHaltl 134k Ofs ubBSle dndused
in cawta 110, hereinafter described. Rel ease shaft 134 has a

| ongi t gHilably Iryeeivede i refiiced cliamaserghered! K4 gnd 1ifs2 dowehale rendhramested dives a
gu' de. Robnbiléh TOUNclindlb: (ISR, to t2H A wdif 190 auliHA' 0 G Wech:. RORY IS
e e y I nner housi ng . Each

relative rotation ween rel ease assenb and
| ocki ndropsed i 82vityabl (g hereinadter dexdrisad. Buleese shafi 134 hasndoigd@dinniby patetding| v,

and _extends radially fromrel ease shaft, 134 towards .outer hqusing. .92, best
shgan iefpnsﬁtgﬁrs tif& therpin quhich ﬁe&ﬂveslwﬁar%éf‘? E‘H’r‘r‘Bﬁds‘ééﬁ%k"i“Br 4ot inner

Ci r cunfiBn Rt d@lo Fred @ RRLatHe MBS Yerledd rbIBARRLER MY 130 £ bR hbidigg oI N_ends
146 in the Ttel ease position shown in Figure 6 whereby | ocking pins 132 are
recei ved i n Faeh éeckinggpinold@shab5m. infiset andreal outerl ek é4@anb V48 reg@ctivelys and
Cr 055 SSERAORAMA G AEAS! by 1) ALaDRISAUP AL AR 8 bR Auahgm T
Release shaft 134 further comprises external circumferential release grooves 150 alignable with
25  the inner pin ends 146 in the release position shown in Figure 6 whereby locking pins 132 are
received in release grooves 150. External release grooves 150 have a cross-section with a
generally flat bottom and tapered sides. As shown in Figures 3-3, inner pin ends 146 are not
aligned with external circumferential release grooves 150 in the connected position.
Still referring to Figures 3-5, 5A, and SB release assembly 130 further includes a lead
30  screw sleeve 152 connected to release shaft 134 by a universal joint 154. Universal joint 154
allows rotational movement between release shaft 134 and lead screw sleeve 152 to
accommodate bending of the downhole assembly 24. Universal joint 154 is a coupling of

preferably three pieces, namely release shaft 134, segment 220, and lead screw sleeve 152.

Release shaft 134 has aperture 156, lead screw sleeve 152 has aperture 160 and segment 220
9



aligned with external circunferential release grooves 150 in the connected
position. Still referring to Figures 3-5, 5A, and SB rel ease assenbly 130
further iwoloadesson | ead 30 screw sleeve 152 connected toPcalEagsrsshaft 134
by a universal joint 154. Universal joint 154 allows rotational novenent
between rel ease shaft 134 and | ead screw sl eeve 152 to accommodate bendi ng
of the goaPRIBIS 22dR30). Yhen upiveselsiaint jl&4 rstasy@ubled (sae Eigy SB)apedtre 156

pref er l.ec I f4~c134, ..5€ nt 0, and l.ead
Cer cw oreepe eSO hEefiined W bt L TA7 ol os 18 i BEA"PIG P4 ate St
152 hagntapler apertered GOpraveht searioh o2 20casOshdl® 103 A0d B0 dcrBeEleka0PI237914  has
apertures 22&1 gﬂg, 230. X}S}en uni vecgsal, joint 154 is assenbl ed é@s}ee Fig. SB),
aperture 1581egEyedpin 60 & supporekwWihinggaudy 150 &y foeipport sleeso lap bpving @ 225
ar esal icgRed -apBinds 166 9hREtBrduls i ‘ i ’ -
separation of rel ease shafﬂugﬁg\?l&lgcﬁld g%ﬁ%@%&?f?%%%@l@%@f%ﬁj%gnt rain
140 i s terpnfdpmaing abushimg EZMtherpthtdu@hgr meeivipp tretdrive ¢rainel 406 Sedisald ) §6%Rare5

central,.apert.ure 168 therethrou with an ular .restrictjive flange 172 in
e b o cipRR b S AR50 St solb BRI TR e et TR0 Wlyded B ikad

recei vise@wt 170 thiiehdifigly rédeved 4Done@IbY 14l Gerehbflecve @ 52 iR &8 H 170 NEGIRs hnner
housi ng 90 and support sleeve 166. The drive train 140 includes a | ead

screw Fyural hliad hpiegl 49 andcas gxdeinalianppar beaing flange H7& engaging| acksaring S@shdread
i -l . | |
ol 80 lebcl $E R cin aiilar BBl Hin 0O 1 b anllE @GR EAAZE T 25

annul ar restA tatverter f82angeuple@toadiiVeahaftill 8¢ obmator 138 hit Andevdhoke erd Gdrtger t er
182 is

caoupl ed to drive shaft. 184 ?%ﬁ tor 13% at its_tgigv}ﬂhol e.end and to
| ead sdFAARCEO17Rratiits YPhOJR g Vid Rpiny -?‘W"rﬂ%é 2 rQtafas, withigrthe hushing; 1ydof
Wi thin tltlehﬁlpﬁbﬁ g 15645&is 194h8e SHRIRO bettb&FMRNhEA 74 R@ledd 4@ V376 di sposed

bet ween bushing 174 and | ead screw 170. Support sl eeve 166 a flanged
end 190. F| dupput sledvel 466 dragarg 8anged ecrdnif)l. dilanged esldolR0d emgages] theAarpudss s ur e

[ 92 is di d. abgut. |.ead I 2 i t hi
CupRor Shaflelg Rresiie S po SRR o Rhas S Rued SR EaiRSy B el Bt s

and pr e@ghid SuppRRRENS BEAIA Fdas 1 98)isIdishoscall it ns@al leaDidrdve sldébvePIBRamd hpdsu@en
pi ston 192 an s_uggort sl eeve 166. A lubricating fluid fills the space
ar ound cpBpensater pisa9Ryandzgaldd igdisrased besveenpigion i i andgsupperbgleeve 162, | ead

and arive 1 rararp i OR RGeS dofind MieosEatchl T30%00, BRI 0., 2ng

not i nlinduding bereridvelhoad scrofv ddese 1162, cmd eentssd ewpbatyre 188. As thadr feleaset asa¢mbly40.
Therefare an uphol.e pressure rel ease rt 200 is disposed adjacent the
upRBI ¢ aRanGAMTETEadA0 et &ié@qcmut% ghd PuIskRe %Jlfa?vegap gloxvmdar#a imhpitBnhol e
Pr es s UnoveRleRASEhE Rldage gsggmﬁ{yel 3@'0? RASEHaih 146 S &breldn! PpRoR Y& sidré Belease

Electrical nmotor 138 is coupled via cap screws 204 to a retainer sleeve 206
mount egouR00 26disppsed adjacenhthe siphele kadjef 12B8seckhaft d 34 th Wansméred epedthirenidiband138 i n

CR1 LY A0SR R R RIS S b PRIVt or s 76,778 o

Electrical motor 138 is coupled via cap screws 204 to a retainer sleeve 206 mounted on

25  an electronics package 208 disposed downhole of motor 138 in cavity 110. Electric motor 138
is connected through conductors 76, 78 to the surface 212 and can be commanded from the
surface 212 to rotate in either clockwise or counterclockwise direction, i.e., either the release
direction or the connect direction. A retainer 210 is threaded into the downhole end of cavity

110 to mount motor 138 and the electronics package 208 in cavity 110 of inner housing 90.

30 Male electrical connector 96 extends through the retainer 210 connecting the electronics
package 208 with the bottom hole assembly 28 threadingly connected to the downhole end 94

of inner housing 90. As best shown in Figure 4, wire ways 101 extend longitudinally through

the wall 128 of inner housing 90 to maintain an electrical connection from the surface 212

through the disconnect assembly 10 to the bottom hole assembly 28.
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surface 212 to rotate in either clockw se or countercl ockw se direction,
i.e., either the release direction or the connect direction. A retainer
210 i s t hweadwmdssont o t he downhol e end of cavity 110 to neamUSons™i4 138 and
the el ectronics package 208 in cavity 110 of inner housing 90. 30 Ml e

el ectrical connector 96 extends through the retainer 210 connecting the
el ect roni cs n9ReRUL hodedtyic motasd 38 inactated dram theswrfate 2 128 ansing duivenshiadt

connect | ©1ne [ h ' 90. st _.sho in
Frgure g GRealiaf e SoPAS fite By 1AM Rne0 BT Sudt 170 etRR s g

i nner Isoresi slgev@01 320 Dapendiag rupan thed diztction alf rorroe oifithd efec@id hber 398f are. 212
t hrough the .di %%%nnect %sseﬁr‘{lbjgy %0 t,gﬁt he, bottom hol e assenbly 28. 10 WD
03/ 04858195897 {i5hAuseRoreipasq shali1dt In it rechprocatedtepiards oxaway fremgmpter 438.uat ed
from t h@w§UipbA e8mehad GaHShE Surtdck Vdectiiehbtol $48 hl‘avéaoxteﬁtd?e sfﬂ‘éftg% b o tH%O As
drive train 140 rotates, |lead screw 170 rotates wthin lead screw sleeve
152. Depanggting paption shewnliin &iguresn3-6forrtbe atleasngoingd redeaséd posifians nshbon ih38,
the - %Qﬂgscé_%on 135 causes rel ease shaft 134 to either reciprocate towards
or away from notor 138. 5 Thus, upon command fromthe surface, electric

not or 138 niRsormedreas teleh@étaftli34, Beking pink 932 NtermaPEIRAGLITERAA QfddvE9H1 Shown
in Figures 3-5 or the releasing and rel eased positions shown in Figures

6-7. va?é’ Gnd/pp reategal redrcumdeensiahiaroorss; 150 owanige pt heck13M4 ﬂilaﬁtiérqalaillble of
) ) D > .
75O oraerabl Soq i dorhdting oF ool e bRPbofibhE T RRA Bhibne i 1B, °°

housi ngnig2 housing 861 eshnected e asfastogrduging wPiBRA ebmBRfents) Myl atohhectibn 146ner
housi ng 90, connsgfct ed to a first groupi of BRA conponents, while
connec SPIRS 4 M§ansder gueasing apd diseneg m&h:‘g%&qﬁg and di sengagi ng | ock 214. In

the connect g tROSIHNABA PBsiBHP WO shdvi InIRIEERs 35 10dKe6K i@ 18D %e &lé%xe@ra‘ﬁ

si
aligned and disposed within internal crrcunferential grooves 93dof
out er Isiapesedgvigdin anternglagiropmférentink groovesiH, Pd afl otet hwsingitand chy dieraxid2 and
i nner ing 90, Lagckin ing.l32.are intajned.in the |ocked, pogsition
byqrgel g(g@s%(sabeé‘fgi%efnt outg, .Oulgingu eané nghe(S\lR/gusé‘?%”gdd ﬁ'ﬁ)«g gd’é‘éselrﬁgl e f&?lf(f;‘?}n?%g‘ ﬁlg | eased
posi ti asckedpoditiGiobyindsd shami3ghe surface, electric notor 138 actuates,
t hereby actuating and rotating |lead screw 170. As |lead screw 170 rotates
wi t hi n” scr eligirebsBows discomegiaseenatind § in Hie relsgsed pasitign.| Ypasospameand fsgmyi rt ue

20 of Ws&ﬂE@%ﬂe%ﬂicerﬂ%gig%W%t \ﬁﬁf‘e@y la?tggtciﬁgga{nﬁvi‘ot]a{ig%f’ém sér%ﬁ‘rq 76%?%&2' ceve

152 form ng connection rost crew I's taken by bearing
f | ange stré® Biidotacarwithin saskaleevel B2, relamspsimfti 134 shgves taibyl downholkebypvirtué44 and

| ongi t udi pal | |.ongated sl ot 14 event relativ rotation t ween shaft
13480t e dheéailokge et dbyivs el Sew LIEeRd 18 holrevandsd Pyrngut
br eventooh e 35 MAfrhst b fedli'ofew! 12k iin HSbERAYMahE FTOMEbAring Sahdcr oW

170 has noved 25 rel ease shaft 134 axially such that external _
ci r cunfl@Pehs p@wlogsla(sta@qi, gaide pmel 44omddongiadihally tllongated slot 142 prevent relative

rotation between shaft 134 and inner housing 90 causing release shaft 134 to move axially, but

prevent release shaft 134 from rotating. As shown in Figure 6, lead screw 170 has moved

25  release shaft 134 axially such that external circumferential grooves 150 are now aligned with
locking pins 132.

Still referring to Figure 6, disconnect assembly 10 is shown in the released position

after a command signal has been sent to electric motor 138 to disengage disconnect assembly

10. Actuation of motor 138 preferably occurs directly from the surface 212, preferably via

30 conductors 76, 78 extending through the wall of composite coiled tubing string 26. For

example, the operator can send a command signal to electric motor 138 directing motor 138 to

disengage disconnect assembly 10. If there are multiple disconnect assemblies 10 used in

downhole assembly 24, each disconnect assembly 10 is assigned a unique command address.

The command from the surface 212 includes the command address of the disconnect assembly
11



| ocking pins 132. Still referring to Figure 6, disconnect assenbly 10 is
shown in the rel eased position after a command signal has been sent to

el ectric woten4$s88 t o di sengage di sconnect assenbly 10. Acusv2/em™ieof notor
138 preferably occurs directly fromthe surface 212, preferably via 30

conductgrs 76,..78 extending through the wall of conposite coiled tubing
string st é%rdlsc%‘%’&ﬁtﬁﬁeﬁl Eh%eadéfféﬁ &f G PEtignlagedisconned mssamebly i [@nmatches Bleect ri ¢

mot or  IR3&mklidegdnald e RBER MBS 138 of %f Iﬁfeggﬂ'%gctcus&gﬁ?ﬂqﬁt's 4 ! éﬁd]]%%%sf

there are nultiple disconnect asse use ownhol'e assenbl'y 24,
each dilsasbsmewt]78s 3émnl lead Geiew &k isgadahtal byietpetriccmotrnid Saiddieggmse td ae

command,.fromthe surface 212 includes the co ddress._ of .t he di sconnect
e o1t gARe B B s DTS PelireIch TGP N kicumotor 36 o

addses 0k eRtep@i tircilthBrendhISEORRE E50 ﬂ?ﬁﬁﬂf@l ekl PrisAREStht ReasCPPORRS of
signals, electric notor 13§§of t hat |sconnectgg§§enb’ly loeﬁss activa(% ed and

r ot at ed igyre &@cews and ning 132 paarmoveaadialty into exranal siraemfesntial grpowssd60.rAfernot or

el onsd ATt o o HACPEdEmaP TRMerds A SRERE! oL Barhi in® B

ci r cunfoicemfdraitiab proovess 1306 @istbimget wisedblyolkisng the Reedsd® a podRionheind asst

ositiqn af .gure 6 occurs d pins 132 can ve radially into external
C1 r cunftuane P51 g P Sertraced tont o Hrssing 0 SRS S6UE hofe PR iheal
ci nounfigi@Rbhsdhe U RAN B f?r%_tbgrggplﬁé"gf BI@AQO&E&%&@EmaﬁE Exf:ﬂ{gi)glreﬁgﬂ:.' al grooves

150, disconnect™ assenbly is in the released a position and outer
housi ng 92 iKguredghowvsolter bmpsmgeud immemhowsing 9thinubé digcBecedipgritidnedsout  of

t he hol ¢ whi |. 10 1 h ing.90 with the fi [ f
componch? S il HEM PREdBIcCtr e e itk BRecss el ytoe Sana

i nner hﬂslbédigdi%nhébtéd?ﬁfoxﬁiiﬁﬁ@ﬂl@@ﬁh%ﬂdo.mi:ﬁ ho¥Bing A2 cafi IR be ;ﬁhréa ohiBéf frave
noved into external circunferentia g&;rooves 150 and outer housing 92 has

been diborbaleedeamgt g nedr [ foexpased gpholoferer fisbingi ongrayipnctarretrisan tha

puliked , ing fishing neck 106 exposed uphole for a
fi SIEI nd)%g%oélfggttlﬁon %ﬂ{cg??lh%vbgkt%g%f 15 portion of the BRA stuck in the

bor ehol e. OOmwoecasionssoute heusidpo 93 i dagn@ 2bec sdpatitedd froe riieathedsiig M aftgrer
housi ng,.90 after i scqnpect .assenbly 10 bei ng activated and, placed in the
r el easSUCRBCE #55R y#ﬁ%mwﬂ&i@ afaged i fhe e pgetiore. THs 1’%4‘\‘@tff(§dk)\ﬁho le
assenblge dfct PotPdIAhe ldB(vﬁHle'ﬁ&:W% iQ35-801R! Yot Giscdiiect RsERBIT10. Mpgnt i on

allows a co nd signal to be sent to electric notor 138 to turn | ead screw

20 170 presenthigvantipnsilows dicomatand signal. te be sent to lelectficrmeetor 638 tooupukshd s@twase

shaf.t axially . .rom electric.nmotor 138. Rel shaft 134 .will
Tl b 110 St amebsif et er g fndirepiofcio Pesh Kt SuaP R A0 i v o
and outeddctrRNEidtor 488 CREIBER sihaiEtelBﬂ?\biHQhé&BéThﬁfv@leaki@Ey (jhhﬁpmﬁinglpins%}z arehi s

| ocks the tool for normal operation, as shown in Figures 3-5. The operator

can nowagmsdgedialinoutpierdsand oxesends 148 engegeniaternah seimpferential gipexes Hhd3-one
just b SRS the ?oto?ﬂ)rtrﬁrrﬂélto%%{iorﬁ as shown in Figures 3-5. The operator can now choose

to activate another disconnect assembly 10 above the one just being activated to attempt a
25  release further uphole.

While preferred embodiments of this invention have been shown and described,
modifications thereof can be made by one skilled in the art without departing from the spirit or
teaching of this invention. The embodiments described herein are exemplary only and are not
limiting. Many variations and modifications of the system and apparatus are possible and are

30  within the scope of the invention. Accordingly, the scope of protection is not limited to the
embodiments described herein, but is only limited by the claims that follow, the scope of which

shall include all equivalents of the subject matter of the claims.
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25 rel ease further uphole. Wile preferred enbodi nents of this invention
have been shown and described, nodifications thereof can be made by one
skill ed iwotld@4e0t wi t hout departing fromthe spirit or teeaorsozygond this

i nvention. The enbodi ments described herein are exenplary only and are not
limting. Many variations and nodif] cgii ns of the system and apparatus are
possi ble and are 30 within the scop‘lél‘ he i nvention. Accordingly, the
scope OWHNDOISCLAPVEDSIShot |imted to the enbodi ments described herein,
but is only limted by the clains that follow, the scope of which shall

i ncl udel-al I Adavnholensssmbly foigpesfohping a deminhele apkratine i havetbextdrilingfrom

03/ 048301 . PkslL H%ﬁ%/m 7914 CLAIMS WHAT IS CLAIMED I'S: 1. A downhol e
assenbly 3Or perform ng a downhol e operation in a well extending from the
sur Bace i ncl udi ngy cofledtubirid shéhg; ubi ng string; a downhol e apparatus attached
to said string; a disconnect assenbly connecting a first portion of said
string and appar & lea?pp%ré%ﬁ@aqbeﬁ/tqsaﬁs@m%ai d string and appar at us;
sai d di sconnect ' ' e [ ition 10
engagi ng sai d i ey annies 30 BRAREHES THEPRADE oL ol b bprRlis 5351 ng
said first asacbndpedemdipaidisiroigsand apghraugyot or actuated from the surface

novi ng sai d engagi @g nenber s bet eB said first and second positions. 2.
The assenbly of CPSi HSIOMMGE ATSAMEL HaViRg |cagadinggnRars iWE ianfrshdeesition | east
ongo 15 condHgidfg sHiGAREREH RBoRPHHIGR dHsifibh L o or
connecting salg rgot or wth theﬁ%ﬁ}%caggqg.kw%ﬁgﬂggg%%%gag?llggflgiq%gt;%\t?her ein
sai d di sconseeondpesgiondiandi ncl udes an i nner and outer housing with said

engagi ng nmenbers e i Ld inner.and outer. housi.ngs in said first
position and sai§ ﬁ&?g%&%ﬁ?‘flﬁg% tgeefuﬁfgac%?’togﬁ?ﬁéﬁldt%’g%gé %mSW?’SES%ﬁWP §8and
sai d second fipstrahd e¢tondPodigorizg attached to said i nner housing. 4. The
assenbl% of claim1 wherein said disconnect assenbly includes a

reci pr deabl dhengsspablynel platmn n wderein gaidnepilge iybing nvang; inghuden i desst ranei n
aid fi D O Lo . . : : N
sai'd o oRRATbBR AGic R ing ihE SRILRAMIR TR, L4 HRENOR0e O,
assenblsyrfacec| udes a connection 25 between said reciprocabl e nenber and

ot or t3r. ans LIElllteIaQ&rnrb?;E g% clzlgirr]nah wrﬁglgelinosnaic} giséo%%g tra(s)s%% 'lyngxcludes an inner and outer

housing with said engaging members engaging said inner and outer housings in said first

position and said first portion being attached to said outer housing and said second portion
20  being attached to said inner housing.
4. The assembly of claim 1 wherein said disconnect assembly includes a reciprocable
member maintaining said engaging members in engagement in said first position and allowing
said engaging members to disengage in said second position.
5. The assembly of claim 4 wherein said disconnect assembly includes a connection
25  between said reciprocable member and motor translating rotational motion to reciprocating
motion.
6. The assembly of claim 5 wherein said disconnect assembly includes a thrust bearing
between said inner housing and connection.
7. A disconnect for well drilling operations from the surface, comprising:
30 a body;
a motor disposed on said body and being selectively actuatable from the surface;
a lead screw having one end coupled to said motor;
a release plunger coupled to another end of said lead screw; and

a plurality of pins disposed about said release plunger on said body.
13



notion. 6. The assenbly of claim$5 wherein said disconnect assenbly

i ncludes a thrust bearing between said inner housing and connection. 7. A
di sconnecwofoon4gsel | drilling operations fromthe surface, pcammo2/siomg: 30 a
body; a notor disposed on said body and being selectively actuatable from
the surface; a |ead screw having one end coupled to said notor; a rel ease
pl ungerd: coupihedlisconngsbeldaimep durgfer semprisingad screw;, and a plurality of pins
di sposed about saj I e n said body. 13 WO 03/048501

PCT/ US02/ 37914 %@9%ﬁ§9§?§§%ﬁﬁéﬂﬂséypc|ain]7, further conprising: said body
having a cavity; saiddnetat, deadate, atdeitasqlewer Btk dispeas i Pidagry. bei ng

di sposed in said cavit 9. ihe di sconpect of .claim8, further 1ncluding a
housi n 'havi% di‘%‘f?’é‘?‘?‘fﬁ%{f g8 durther gacluding a Boysing having igtemnd resasendaptadd pi ns
and swhep edcBive dh f8aRIGpi i Qﬁ%}mh eive
anot her end o? gg?ﬁ#pins}ﬂ%%@gﬁﬁgggﬁggg%%%@?hggﬁgﬁgﬁﬁ?g, @gé%%qggl

r el easd@eqsiveragethenensl ofisaidgimg. t udi nal |y el ongated slot in which is slidingly

di spos a i in on.said,bgdy. 11 he di sconnect . of. cl.ai 0, erein
said r glfa‘eas %ﬁ%ﬁsﬁg%}ecf%fcﬁﬁag%’ Vg"%eﬁ'il fad ’éel‘fas%g $5° a‘lb’“ﬁ’éﬁ“hpﬂg eﬁ‘?’}géfe and
second shir whieh isdflidsl¥ldiepdsed & guids dinthnsaripddypor ti on being coupled to said
lead screw._ 12, The disconnect of claim 11, further conprising a piston

di sposdd- abolbe dissprnackolelaim 1y whegrin said seleape pluaperdnelndaesta wriversadiconpling

f urnphher, . ;e LSEHRQ i i | i i,St.o d said
oltCacdo BT ShA fecohd pBrldnk B <€ BhnBE Apld e SUAH B Qi IR 165 551
body. BdrewThe di sconnect of claim 13, further conprising a pressure rel ease

di spos adj.acent said _first rtion of .said release plunger. 15. The
i sbonidor . € dlisgoRegs of \fiel In 1Wiied SHBRSIPG A HigPn %ﬁﬁ?quago%uasm& JHFHG neck.
20 16. pllgesi sconnect of claim 15, further including a housing around said
body, said body and housing having inter-engaging splines. 17. An
el ect r d3mecHamidisspnrgictefmiainct!, fusthemcamyirising: t ubi ng assenbly, conprising: a
bo havi ng a cavigdy, said.body capabl.e of coupl..ng to the coiled tubing;
anqél ectri g mot of fl}%tusgil&e%“{g?ﬁ ér/{lgg%lﬁﬁs%‘ims{of);anggaldr cas? phinfer’ i )

a second seal sealingly engaging said piston and said body.

14.  The disconnect of claim 13, further comprising a pressure release disposed adjacent said
first portion of said release plunger.
15. The disconnect of claim 13, wherein said body further comprises a fishing neck.
20 16. The disconnect of claim 15, further including a housing around said body, said body
and housing having inter-engaging splines.
17.  Anelectro-mechanical disconnect for a coiled tubing assembly, comprising:
a body having a cavity, said body capable of coupling to the coiled tubing;
an electric motor housed within said cavity;
25 a lead screw housed within said cavity, said lead screw having one end coupled
to said electric motor;
a plunger housed within said cavity and coupled to another end of said lead
screw, said plunger having at least one circumferential groove therearound; and
at least one pin extending radially from said plunger and capable of moving into
30 said external circumferential groove.
18.  The disconnect of claim 17, further comprising coiled tubing telescopingly engaged
with and coupling to said body, said coiled tubing having at least one internal circumferential

groove.
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25 a |l ead screw housed within said cavity, said | ead screw having one end
coupled to said electric notor; a plunger housed within said cavity and
coupl ed twoanosdser end of said | ead screw, said plunger RaTiusg2/at14 east
one circunferenti aI groove therearound; and at |east one pin extending
radi al lé o[[pﬁs Iunge and capabl e of nmoving into 30 said external

ci rcunfler ent ReL of £ipimTh/e "ﬂﬁegeébﬁ*ﬁ‘éé? c35F Ripngerrcamprisesra loagitusingdlyi si ng

coi | ed ¢id#BLiRg IO@lr@c%g@,% %gg@ S sai d
coil ed et()klllgl ngshaw ng a Q% ne I nter nkq %@r@%n?léérngg?t%tg o @%lb&ggﬂxgq

03/ 0483Don PCVEST A 3510 lead sQ@w The di sconnect of claim17, V\,her ein said
rel ease,pl ung ri | ongi t udi.nal el.ongat ed recei ving a

pl unge?ogw &Seﬂ?c Vrﬁg ag‘iﬁa%d@&aﬂ}m%& %’P%‘WHPX‘?‘B Y"gﬁ IBfOOiSaF‘Ean‘F%‘FﬁJer upon
nmovement of sai damasingcrew. 20. A selectively actuated disconnect for

di sconnecti ng downhol e tools rising 5 a housing; a body capabl e of
rel easabl y | ocki @dody capgble chsdgasng}ymkmgé@wﬁbaumg actuat abl e power source

housed in said b é}fec?ﬁaflf&&uit?&lg éurlcgﬁéﬂs@gmss%ﬁcpbo dy to said housing;

and a novabl e ne or ‘engagl n I sengagi ng sai Yt ock, said novabl e
10 nenber havi ng aduﬂcmfndsﬁb@tﬂpblﬁdgh@db@iydolsadlhoaﬁﬁg anét her end to said power
source. 21. The di scogﬂect of claim20Q, wherein said |.ock conprises;

plurality of piné BRVeRleimgnbes élepﬁgﬁ%ﬁﬁl‘éﬁl%n&&%éﬁld IQCIbI%FfbéIFOVF’}h]\?l ng
gr qgves theh%s&yﬁgvmgahée&r&amgé e agi %draﬁlaﬁieyam% mﬁfag@“ﬁ souf d pins to

unl ock said | ock The di sconnect o Im?2 ein sal "novabl e
menber 2ilncl Jdedisgonneatofstaienilo, %erefﬁrselddodmmmmses of claim21, wherein said
pl unger further itudinal slo ecei. gui de pin on said
body. 24. The di §@Z?fﬁlété’t°?§fnsc?f‘{§f1%fl%iadlit;\]ﬁgoé‘? W“!B{‘]’ag?rock further conprises
i nner channel s i A Baigdr hiahis Fl@ﬂves&ﬂéréarb@m?%alﬁ $ Siz€d wadcdive SIRCAIAVET

anot her end of said pins to k said |lock. 20 25. A disconnect for well

drilling opé?ldﬂllﬁﬁgunl@élﬁﬁﬁfldklc : a housing having internal grooves; and a
bogy di, §posqﬂe‘ﬁis%&:.ﬂ%cts&' C?alg%gﬂ%gm%aﬂllﬂ&%B{)lnqérﬁlFe(}%?quudeQ a?&d%cx@&dy and

having Two external grooves “ah ing ca anmon
drilliRd. podihtidisconaeat edfeelain 20 ivihersin salﬂdplangbr stanhag ha‘k a longitudinal slot
receiving a guide pin on said body.
24.  The disconnect of claim 21, wherein said lock further comprises inner channels in said
housing, said inner channels sized to receive another end of said pins to lock said lock.
20 25. A disconnect for well drilling operations, comprising:
a housing having internal grooves; and
a body disposed within said housing;
a plunger disposed in said body and having two external grooves and being
capable of being moved among a drilling position, a release position, and a disengaged
25 position;
a lead screw threadingly engaged with said plunger;
an electric motor coupled to said lead screw; and
a plurality of pins mounted on said body and engaging said plunger.
26. A method of disengaging a bottom hole assembly from coiled tubing, comprising:
30 actuating an electric motor via an electrical command signal;
rotating a screw that is coupled to the electric motor and is threadingly coupled
to a release plunger;
axially moving the release plunger a distance sufficient to align grooves on the

plunger with radially extending pins.
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25 position; a lead screw threadingly engaged with said plunger; an
electric notor coupled to said |l ead screw, and a plurality of pins nounted
on sai d bwoysamioengagi ng said plunger. 26. A nethod of dipserisaysmwg a
bottom hol e assenbly fromcoiled tubing, conprising: 30 actuating an

el ectri c7 nmot,Qr vitg gn el ectrical command signal; rotating a screw that is
coupl et o tHE Bebed of Clapy &6, Tirther; comprising grongnying o gkiadly meveathe aklsasse

pl ungery i i . dj st fl.cient tao align
O oouod e Ruliihtenal BEE R EodhitE Bl Aidh B e, BB Pt
PCT/ USCh¢ ®wrgibd of e coil¢setubiaghod of clai m 26, further conprising continuing
to axialyly ve .t he r.el ease I er until .the outer ends of the radially
expend%g pi glemoggrﬁéi%%gagmgrﬁptp _ P‘?‘P?_Q thiBg\FeRIPEHNE: he interior of the
coi ked tubing. 28&endingRi elé@tr@fcoﬂﬁr%!ig%ghlgg élﬁ e‘iéélﬁ'ic &6&?&&?5&@%&@%% 'a

conprising: 5 sending an el ectric comman ignal to an electric nmotor in a
body coupl edeetionf theeoiled fubire, theecoded tubing having ghannbls opdtis imeriarubi ng havi ng

channels on its i ] or uat | nelectric nmotgr in response to the
el ectrical commr?galglﬁ%éﬂ ?Igﬁrlgﬁﬁé)ﬁ}%%%gpor?g% oat!%f glﬁagﬁﬁf’@&l@ S{)gﬂ el ectric
notor and to a rebetsga pledhgism coupledve tHelelgtricrhatolr itPlo aTeN&ERNingef; t he

rel ease plunger; and 10 axially noving the rel ease plunger a distance
sufficient to al iPERYeghRpintatiogal meyemepy oftherelaass Plurgss andner ends of radially

extigndi ng pins. 1Qially moving the release plunger a distance sufficient to align grooves on the

plunger with the inner ends of radially extending pins.
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