VELLHEAD COVMPLETI ON SYSTEM HAVI NG A HORI ZONTAL CONTROL PENETRATOR AND
METHOD OF USI NG SAME BACKGROUND OF THE I NVENTION 5 1. FIELD OF THE

| NVENTI ON This invention relates to oilfield conpletion systens and, in
particular, to a wellhead conpletion system having a horizontal control
penetrator and a nmethod of using sane. 2. DESCRI PTI ON OF THE RELATED ART For
many conventional subsea oil and gas wells, a series of pipes, fittings,
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15  power to the components or to provide connectivity to downhole sensors and the like.
Temporary tools, such as running and retrieving tools, are typically engaged by an
internal umbilical running through the riser alongside the temporary tool. Such a
configuration, however, may result in higher installation costs and may require more time to
install. Having the umbilical between the riser and the temporary tool often necessitates the
20 use of a blowout preventer spanner joint, so that the blowout preventer rams can seal
properly in the case of a well blowout.
The present invention is directed to overcoming, or at least reducing, the effects of
one or more of the problems set forth above.
SUMMARY OF THE INVENTION
25 In one aspect of the present invention, a well completion system is provided. The
well completion system includes a completion device defining a bore therein attached to a
wellhead and a tool, disposed within the bore, comprising an operational element and a
control receptacle in communication with the operational element. The system further
includes a horizontal penetrator assembly disposed external to the completion device and
30 comprising at least one horizontal penetrator capable of being extended into and retracted
from the bore to engage the confrol receptacle such that the horizontal penetrator is in

communication with the operational element of the tool.



control receptacle in comunication with the operational elenent. The system
further 1includes a horizontal penetrator assenbly disposed external to the
conpl eti on device and 30 conprising at |east one horizontal penetrator
capabl e of being extended into and retracted fromthe bore to engage the
control receptacle such that the horizontal penetrator is in conmmunication
with the operational elenent of the tool. -1 In another aspect of the
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Figure 1A is partial cross-sectional view of an illustrative embodiment of a well

15 completion system according to the present invention into which a tubing banger.is being
installed;
Figures 1B-1D are enlarged views of portions of the well completion system of
Figure 1A;
Figure 2A is partial cross-sectional view of the well completion system of Figure 1A
20  into which a tubing hanger is being installed; and
Figures 2B-2D are enlarged views of portions of the well completion system of
Figure 2A. .
) While the invention is susceptible to various modifications and alternative forms,
- specific embodiments thereof have been shown by way of example in the drawings and are
25  herein described in detail. It should be understood, however, that the description herein of
specific embodiments is not Iintended to limit the invention to the particular forms disclosed,
but on the contrary, the intention is to cover all modifications, equivalents, and alternatives
falling within the spirit and scope of the invention as defined by the appended claims.
DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS
30 Nlustrative embodiments of the invention are described below. In the interest of
clarity, not all features of an actual implementation are described in this specification. It will
of course be appreciated that in the development of any such actual embodiment, numerous
implementation-specific decisions must be made to achieve the developer’s specific goals,

such as compliance with system-related and business-related constraints, which will vary
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Figures 2B-2D are enlarged views of portions of the well conpletion system
of Figure 2A.. Wiile the invention is susceptible to various nodifications
and alternative fornms, specific enbodinments thereof have been shown by way
of exanple in the drawings and are 25 herein described in detail. It should
be understood, however, that the description herein of specific enbodi nents
is not intended to limt the invention to the particular forms disclosed,
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engages the hot stab with a rotary tool thereof and winds the horizontal penetrators into the

tool element to be operated. Alternatively, the hot stab may be engaged by an external
umbilical to actuate the horizontal penetrators and, thus, operate the tool element.
Further, the well completion system may, in some embodiments, include an isolation
20  sleeve for protecting the horizontal penetrators or other elements of the completion device as
' tools are run into and out of the completion device bore. In one embodiment, a hot stab is
provided on the completion device, with hydraulic lines extending between the isolation
sleeve and the hot stab. An ROV engages the hot stab and fluid from the ROV is used to
hydraulically operate the isolation sleeve. Alternatively, the hot stab may be engaged by an
25  external umbilical to acmafe the isolation sleeve.
Although it may take on many forms, Figures 1A-1D depict an illustrative
embodiment of a well completion system 100 according to the present invention into which a
tubing hanger 136 is being installed. Figure 1A is an overall view of the well completion
system 100 and Figures 1B-1D are enlarged views of portions of the well completion system
30 100. The illustrated embodiment of the well completion system 100 comprises a conductor
housing 102 that is welded or otherwise attached to a conductor pipe 104. A completion
guide base 106 is supported on the outer diameter of the conductor housing 102. Landed
within the conductor housing 102 is a wellhead 108, which supports an outer casing string

110. A Christmas or production tree 112, which is but one type of completion device, is
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penetrators are engageable by a renotely operated vehicle (ROV), and
external unbilical, or the like. Thus, in such an enbodi nent, various

el enents of the tool nmay be renotely operated via an ROV, an externa
unbilical, or the like. 15 In one enbodi nent, a hot stab is provided on the
conpl etion device. An ROV engages the hot stab with a rotary tool thereof
and wi nds the horizontal penetrators into the tool elenent to be operated.
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and/or electrical control lines 129 (one shown in Figure 1B) of a tool disposed within the -

bore 122, such that the one or more horizontal penetrators is in communication with
operational elements of the tool.  Thus, by way of example and illustration, the horizontal
penetrator 130 is but one means for selectively engaging and communicating with the tool inr

20 accordance with the present invention. In the illustrated embodiment, the horizontal -
penetrator assembly 128 is adapted to be engaged by a remotely operated vehicle, an external
umbilical, or the like, via a coupling 131, for actuating the horizontal penetrators 130 into or
out of the bore 122 of the Christmas tree 112 and for operating various operational elements
of tools that may be disposed within the bore 122.

25 Still referring to Figures 1A-1D, a casing hanger 132 is landed in the welthead 108
and supports a production casing string 134. In the illustrated embodiment, the tubing hanger
136 is run into the well via a tubing hanger running tool 140, which is suspended on a
running string 142 within the bore 122, and is landed in the wellhead 108 above the casing
hanger 132 for supporting a production tubing string 138.  Thus, by way of example and

30  illustration, the tubing hanger running tool 140 is but one means for performing an operation
within at least one of the wellhead 108 and the Christmas tree 112 employed in accordance
with the present invention. The tubing hanger running tool 140 comprises an upper section
144, which includes one or more control receptacles 146 for receiving the horizontal

penetrators 130. The tubing hanger running tool 140 further comprises an orientation slot
-4~



fromthe well head 108 enpl oyed in accordance with the present invention.
Still referring to Figures 1A-1D, a production valve block 116 is di sposed
on the side 5 of the Christmas tree 112. The production val ve bl ock 116
conprises production flow control valves (not shown) for controlling the
flow of oil and/or gas fromthe well. The valve block 116 further includes
a retractabl e production isolation sleeve 120, which can be retracted from
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landed in the wellhead 108, the sliding isolation sleeve 152 can be actuated to the lower

position, uncovering the horizontal penetrators 130, the production isolation sleeve 120, and
the annulus isolation sleeve 126. The horizontal penetrators 130 can then be extended: to
20  engage the control receptacles 146 in the upper section 144 of the tubing hanger running tool
140 such that the tubing hanger running tool 140 can be operated. Thus, the functions of the
fubing hanger running tool 140 and any downhole devices can be controlled, for example, by
a remotely operated vehicle or an external umbilical attached to the penetrator assembly 128.
After the tubing hanger running tool 140 has been used to perform the desired operations and
25  the horizontal penetrators 130 have been retracted, the sliding isolation sleeve 152 can be
actuated to the upper position and the tubing hanger running tool 140 can be removed.
Figures 2A-2D depict an insert 202 being inserted into the well completion system
100. Figure 2A is an overall view of the well completion system 100 and Figures 2B-2D are
enlarged views of portions of the well completion system 100. Prior to installing the insert
30 202, the sliding isolation sleeve 152 is actuated to the upper position to protect the horizontal
penetrators 130, the production isolation sleeve 120, and the annulus isolation sleeve 126. In
the illustrated embodiment, an insert running tool 204 is suspended on the running string 142
and is used to install the insert 202. Thus, by way of example and illustration, the insert

running tool 204 is but one means for performing an operation within at least one of the
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hanger 132 for supporting a production tubing string 138. Thus, by way of
exanple and 30 illustration, the tubing hanger running tool 140 is but one
means for perform ng an operation wthin at |east one of the well head 108
and the Christnmas tree 112 enployed in accordance wth the present

I nvention. The tubing hanger running tool 140 conprises an upper section
144, which includes one or nore control receptacles 146 for receiving the
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While the horizontal' penetrators 130 have been shown and described herein as being
used with a tubing hanger running tool 140 and an insert running tool 204, the present .
20 invention is not so limited. Rather, one or more of the horizontal penetrators 130 may
engage one or more control receptacles in any desired tool disposed within the bore 122 of
the Christmas tree 112. For example, one or more horizontal penetrators 130 may engage
control receptacles of an insert retrieval tool (not shown) so that the tool may be remotely
operated, via an ROV, an external umbilical, or the like, to remove the insert 202, Further,
25 one or more horizontal penetrators 130 may engage control receptacles of a tubing hanger
retrieval tool (not shown) so that the tool may be remotely operated, via an ROV, an external
umbilical, or the like, to remove the tubing hanger 136.
The particular embodiments disclosed above are illustrative only, as the invention
may be modified and practiced in different but equivalent manners apparent to those skilled
30 in the art having the benefit of the teachings herein. Furthermore, no limitations are intended
to the details of construction or design herein shown, other than as described in the claims
below. It is therefore evident that the particular embodiments disclosed above may be altered
or modified and all such variations are considered within the scope and spirit of the

invention. Accordingly, the protection sought herein is as set forth in the claims below.
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20 engage the control receptacles 146 in the upper section 144 of the tubing
hanger running tool 140 such that the tubing hanger running tool 140 can be
operated. Thus, the functions of the tubing hanger running tool 140 and any
downhol e devices can be controlled, for exanple, by a renotely operated
vehicle or an external unbilical attached to the penetrator assenbly 128.
After the tubing hanger running tool 140 has been used to performthe
desired operations and 25 the horizontal penetrators 130 have been
retracted, the sliding isolation sleeve 152 can be actuated to the upper
position an@L@HQSiubing hanger running tool 140 can be renpbved. Figures

2A- 2D depict an insert 202 being inserted into the well conpletion system
100. Figure 2A is an overall view of the well conpletion system 100 and
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on the runmigh dispessg “ﬂ‘g‘ hagare'r COYAENE 3 qpﬁ?flaﬁf et and §on88h.  Thus, by

0 t
way of exargal@Rthnicbhntfiiclibd fith WlodRREHdl el g tool 204 s but one

€
means for performng an operation within at |east one of the -5 wellhead
108 and the Christmas tree 112 enpl oyed in accordance with the present

invention. _In.the illustrated odi nen e insert .202 extends downwardly
vt ha et Petichfiuboseti b AR aRESTeRtemal ik CERBL IS SR “ongao: g a
bore 208 ofcontpeisinglat [egstloas gerizoh@d perdiratod tapRblealf ibeing @kRAN& idtbCandsbrenstedi N
Figures 2A and 2F as a helical groove) cooperates with a 5 pin 220 to
orient the FHBERDORS riSEs the FoiToRrRCeRaclaSich thas therhorizoWakpanRiRPHE R t 202 has

been | anded: i diu 86 WilhaATog@Rionk Meribre 0 08 ictolat i on sl eeve 152 s

actuated to the lower position, as illustrated i n Figures 2A and 2B. The
hori zontal penetrators 130, the production isolation. sleeve 120, and the

annul us isol ation sleeve 126.are . each extended {o.enga .he.insert 202. In
Che i 1T ust ranaridaidsee qifbeSed SR PR S8 iR lEPREAE e Fa g 210
and di r ect Soreh@rikdrda pehetpitardueadettdctiddFonh themokd) &/hpreQitiihe kii@Ag isolation

sleeve is capable of being operated by at least one of a remotely operated vehicle and an

external umbilical.
2. A well completion system, according to claim 1, wherein the completion device
is a Christmas tree.

3. A well completion system, according to claim 1, wherein the control receptacle is

an electrical receptacle.

4, A well completion system, according to claim 1, wherein the horizontal penetrator

assembly further comprises a coupling for engaging an external umbilical.

5. A well completion system, according to claim 1, further comprising an extendable

isolation sleeve capable of being extended into and retracted from the bore of the



tubing string 138, through the insert 202 and the production isolation

sl eeve 120, and into the production valve block 116. The annul us isolation
sl eevqg 126 comuni cates with an annulus bore 212 defined by the insert 202,
which is in comunication with a production annulus 214 between the
production tubing string 138 and the production casing string 134. The 15
functions of the insert 202 and any downhol e devices can be controlled by an
ROV or external unbilical attached to the horizontal penetrator assenbly
128 when the horizontal penetrators 130 are engaged with control

r ecept acl esmpleGomdevidee whersir the 9liding isplatien slpeyeipedpablatofbelegsivalyt r at ors 130
have been sho nd de L bed .herei i ) i a tubi ng hanger
runni ng t881“%@6%§H%%§§%9%§§g¥£§&%ﬁ&ﬁgﬁ?ggﬁﬂgﬁig“ﬁﬂ%ﬂ%%gsent 20 invention
is not so limted. Rather, one or nore of the horizontal penetrators 130 nmay

engage one or nore control receptacles in any desired tool disposed wthin
the bore P22 of* Welheomptin Syslem FUBPASIRE: For ~ exanpl e, one or more hori zont al

penetr at opg, ggtieﬁueﬁw@aﬁing@mmer&ﬁa@a@r,@&ﬂo%swafhe%z insert retrieval tool
(not shown) so that the tool” nay be renotely operated, via an ROV, an

external unbilical, or the like, to renpve the insert 202. Further, 25 one

or nore horizontal penetrators.130 y_engage. contraol receptacles of a

Cubi ng. hangere stk wPERaRR e B pol Rntird SRR L boRec B be remot el y
oper at ed, opérati@ial EeMentaind@cbatroiatceptiidielih c6@munightidrwith the&petatiofigtnove t he

t ubi ng hanger 136. The particul ar enbodi nents di scl osed above are

illustrati€ eBHPQ? as the invention may be nodified and practiced in

di fferent but equival ent nmanners apparent to those skilled 30 in the art
havi ng the benefit of the teachings herein. Furthernore, no limtations are
i nt ended tadotinmtal pepdttatorahscotis dispased exteral tddlss gmpietiopidevishemh, ot her t han
as described i.n the clains .below. It is therefore evident that the

par ¢ cul abBRERF Rdrrs oo iz Sl P tier P el bber B ungaf ieved®dng ar)
such vari @iohDie bafeo eRRigE ey Rutrdl retdplactdicts BaPee ABHzGHY  Ipehetitortiim

i nvention. Accordingly, the, protection sought herein is as set forth in the
cl ai N be|cgwnun@a@rmvm_the operational element of the retrievable tubing hanger running

tool.

7. A well completion system, comprising:

a completion device defining a bore therein attached to a wellhead;

a retrievable insert running tool, disposed within the bore, comprising an operational

element and a control receptacle in communication with the operational element; and

a horizontal penetrator assembly disposed external to the completion device and
comprising at least one horizontal penetrator capable of being extended into and retracted
from the bore to engage the control receptacle such that the horizontal penetrator is in

communication with the operational element of the retrievable insert running tool.

8. A well completion system, comprising:

a completion device defining a bore therein attached to a wellhead,;



. Awell conpletion system conprising: a conpletion device defining a bore
therein attached to a well head; a tool, disposed within the bore, conprising
an operational elenment and a control receptacle in comrunication with the
operational elenent; a horizontal penetrator assenbly disposed external to
the conpletion device and conprising at | east one horizontal penetrator
capabl e of being extended into and retracted fromthe bore to engage the
control receptacle such that the horizontal penetrator is in conmmunication
with the operational elenent of the tool; and a sliding jsolation sleeve,

G sposed w4 Tirae tasbrPorevenin B Sepeichmndreet petael Smpuad s one

hori zontal pRAARLIE %&Fol\fa%gtaél@tiﬁ ashRAbnitatmM wikEthB 8p&atioMaeélement Al sl i di ng
isolation sleeve is capable of being operated by at | east one of a renptely
operated vehicle and an external unmbilical. 2. A well conpletion system
acoording 1 PhdHBhel denehIGK Rlinbi L0 SR GRY biipiclion iUt s Lree. 3.
A well conp eti’on"s stem accordin o clarm1l, ePern e control

recept acl e dognpriaimgel kaitrone dbrizontad peatia®r cdpabik ofibking earpldet inandyeataetad
according to claim 1, wherein the horizontal netrator .assenmhly further
o | soq. B T tor s RGN G oalb W e Pabihe heRr el |

conpl eti on syskAGR is aFEMHIMBatiod wittthBboperatidhal lehe@QTRIe reirRYatl@RXt endabl e

i sol ati on sl eeve capabl e of being extended into and retracted fromthe bore
of the 7 conpletion device, wherein the sliding isolation sleeve is capable
of selectivgly Rrrﬁétﬁ&f ic@x% xtiﬂﬁ extendabl e i sol ation sl eeve when retracted
fromthe bore. 6. wel’|l c8rrp tion system conprising: a conpletion device
defi ni ng a iasaréng okinto @bdrackiedompledodviideead; a retrievabl e tubi ng hanger
runni ng tool, disposed within the bore, conprising an

extending a horizontal penetrator into the bore;
engaging the horizontal penetrator with a control receptacle of the tool;
operating an element of the tool via the horizontal penetrator; and

actuating a sliding isolation sleeve to protect the horizontal penetrator prior to inserting
the tool into the bore, wherein actuating the sliding isolation sleeve further comprises
actuating the sliding isolation sleeve with one of a remotely operated vehicle and an

external umbilical.

10. A method, according to claim 9, wherein engaging the control receptacle further

comprises extending the horizontal penetrator into the bore of the completion device.

11, A method, according to claim 9, wherein operating the element of the tool further
comprises transmitting electrical energy through the horizontal penetrator to operate the

element of the tool.



operational elenment and a control receptacle in communication with the
operational elenent; and a horizontal penetrator assenbly di sposed external
to the conpletion device and conprising at |east one horizontal penetrator
capabl e of being extended into and retracted fromthe bore to engage the
control receptacle such that the horizontal penetrator is in conmmunication
with the operational elenent of the retrievable tubing hanger running tool.
7. A well conpletion system conprising: a conpletion device defining a bore

therein attached to a well head; retrievable insert runnl to di sposed
within the bore,A rgqcﬁﬁf"%%\wcfg%?’a% Wbicen oRsrating e elprgeny o Egﬁ‘tti’@lf uthelept acl e

I n communi Cgdrh ﬂemﬁehadn@eh@aehé&ﬂo@ﬂ@ltoelvemie of dMArizéhtdlPehdiidraind RgNEt r at or
assenbl y di sposed external to the conpletion device and conprising at |east

one hori zontxa¢rnplemetiied.or capabl e of being extended into and retracted from
the bore to engage the control receptacle such that the horizontal

penetrator is in comrunication with the operational elenment of the
retrievabl eld.nseA imethudnacgrdingio.cl8m Awietein aongtng theahidigds@aionaebeepe | Si ng: a

conpl etion gdeyice defining a hore fher natachedtoawel ad, .8 a
et i ovabl 6B Cont SABE AP BER S SE G BT P g A B CPBHal
el ement andgjgeyehydraul i c cont roI receptacle in comunication with the

operational elenent; and a horizontal penetrator assenbly di sposed external
to the conpletion device and conprising at |east one hori zont al penetrator

capabl e of i ng ended r fro bor engage the
hydraul i c cgﬁt ro/f‘%F teleoedg?cco}-djaétoachg?‘h&tfurﬁ}?} &f{%p“sm n‘}lgqn%a%% eho 6 r(‘;{i%s in
conmmuni cat i pehetthtbhfrbehog@atat icogmiclel ement of the retrievabl e tooI . 9. A
met hod, conprising: inserting a tool into a bore of a conpletion device;
15. A method, comprising:
running a retrievable tool having a device coupled thereto into a bore of a completion

device on a running string;
engaging a horizontal penetrator with a control receptacle of the retrievable tool; and

operating an element of the retrievable tool via the horizontal penetrator so as to position

said device within said bore.

16.  The method of claim 15, further comprising actuating a sliding isolation sleeve to
expose the horizontal penetrator prior to engaging said horizontal penetrator with said
control receptacle, wherein actuating the sliding isolation sleeve further comprises
actuating the sliding isolation sleeve with one of a remotely operated vehicle and an

external umbilical.
17.  The method of claim 15, farther comprising:
after operating said element of said retrievable tool, disengaging said horizontal

penetrator with said control receptacle; and

retrieving said retrievable tool.

10



extending a horizontal penetrator into the bore; engaging the horizontal
penetrator with a control receptacle of the tool; operating an el enent of
the tool via the horizontal penetrator; and actuating a sliding isolation
sl eeve to protect the horizontal penetrator prior to inserting the tool
into the bore, wherein actuating the sliding isolation sleeve further
conprises actuating the sliding isolation sleeve with one of a renotely
operated vehicle and an external unbilical. 10. A nethod, according to
claim9, wherein engaging the control receptacle further conprises
extending the horizontal penetrator into the bore of the conpletion device.
11. A nethoff actHefodTcdnpridyk M 9. wherein operating the el ement of the
tool further conprises transmtting electrical energy through the
hori zont al ipesttng atetnicvable g rintp @ boteeof aglompiation deviedie tool . 9 12, A net hod,
according to claim9, wherein operating the elenent of the tool further
conpri ses operating the elenent of the tool with one of a horizontal
penetrator @i fdemoeXy epdr@bd veHitlk tcedtendlahoridom®l praetratagcor ding to claim9,
wherein actuating the sliding isolation sleeve further conprises actuating
the sliding isolation sleeve to protect an extendable isolation sleeve. 14.
A net hod, a&%Q%ig%ﬂthoﬂz o T rarSr b DL on@[%mupmaoﬂmé?aﬂa%mo&h&d
hori zont al e rator e contro receptacle. 15. A net
conpr i si ng: opetating ay ekmeat ¢fi the eeliay able ¢dol Waathe orizodtal peretremupl ed ther eto into
a bore of a conpletion device on a running string; engaging a horizontal
penetrator with a control receptacle of the retrievable tool; and operating
an el ement pf. t MEherméthodyfadMim 18 Qlrthét sorhpriBinpaictuating akligieg Rblatibesles@ tas to
position expose the horizontal penetrator prior to engaging said horizontal penetrator with said

control receptacle, wherein actuating the sliding isolation sleeve further comprises

actuating the sliding isolation sleeve with one of a remotely operated vehicle and an

external umbilical.

20.  The method of claim 18, farther comprising:

after operating said element of said retrievable tool, disengaging said horizontal
penetrator with said control receptacle; and

retrieving said retrievable tool.

21. A method, comprising:

inserting a retrievable tool having a device coupled thereto into a bore of a completion

device;

using an external umbilical to extend a horizontal penetrator into the bore of the

completion device;

engaging the horizontal penetrator with a control receptacle of the retrievable tool; and

11



said device wthin said bore. 16. The nethod of claim15, further conprising
actuating a sliding isolation sleeve to expose the horizontal penetrator
prior to engaging said horizontal penetrator with said control receptacle,
wherein actuating the sliding isolation sleeve further conprises actuating
the sliding isolation sleeve wwth one of a renptely operated vehicle and an
external unbilical. 17. The nmethod of claim 15, farther conprising: after
operating said elenment of said retrievable tool, disengaging said horizontal
penetrator with said contro] receptacle;.apd retrieving said retrievable
Dot 0" 16PPeiaiAB o ElmeBsthgh i R0l (o Hoef PG HBREE BUP BPHEG o bor o

of a conpl ehievReWideh saikbbdtg. @ renotely operated vehicle to extend a
hori zontal penetrator; engaging the horizontal penetrator with a control

receptacle of the retrievable tool; and operating an el enment of the
retrievable tool via the horizontal penetrator. 19. The nethod of claim 18,
further conprising actuating a sliding isolation sleeve to expose the

hori zont al Z2enetThetnsthql farlaiin® e Agehgt cugnEBing dotiatizpatiddingBoktioatiesvewbt h sai d
control receptacke wher?in actuatingﬁthe sliding isolation sleeve further

conprises SePHANs AYI2oRER! BENeHAINE PHYIP SP5a8INESP IRPEIZOR PP RSt Wih saldpt ef y

oper at ed VehhibEreddpthcR) whretLdchking W il :@lisola#0n sEBG ARhAAGnris&d ai m 18,
farther conprising: after operating said elenent of said retrievable tool,
di sengagi ngactatiog herslidipatseiatiopslseve with pnepitaremately epsmtedyehideapd arcl e; and
retrieving &@é’”galrugltbr“;cgyabl e tool. 21. A nethod, conprising:

23.  The method of claim 21, farther comprising:
after operating said element of said retrievable tool, disengaging said horizontal
penetrator with said control receptacle; and

retrieving said retrievable tool.

24. A method, comprising:

inserting a retrievable tool into a bore of a completion device;
engaging a horizontal penetrator with a control receptacie of the retrievable tool; and

transmitting hydraulic fluid through the horizontal penetrator to operate an element of the

retrievable tool via the horizontal penetrator.

25. A method, comprising:

inserting a retrievable tool having a device coupled thereto into a bore of a completion
device;

extending a horizontal penetrator into the bore;

engaging the horizontal penetrator with a control receptacle of the retrievable tool; and

12



inserting a retrievable tool having a device coupled thereto into a bore of
a conpletion device; using an external unbilical to extend a horizontal
penetrator into the bore of the conpletion device; engaging the horizontal
penetrator with a control receptacle of the retrievable tool; and 11
operating an elenment of the retrievable tool via the horizontal penetrator
So as to position said device within said bore. 22. The nethod of claim 21,
further conprising actuating a sliding isolation sleeve to expose the

hori zontal penetrator prior to engaging said horizontal penetrator with said
control receptacle, wherein actuating the sliding isolation sleeve farther

conpri ses  dpefatiaf hielekBft ¢Flthdichvhisio kdd) vRRhSh@B¥BtalbdndtrdesPis 18 poatieh el y
operated vehicle and an external unbilical. 23. The method of claim 21,

farther corsdididsviegwithin wid Bgser ating sai d el enent of said retrievable tool
di sengagi ng said horizontal penetrator with said control receptacle; and
retrieving said retrievable tool. 24. A nethod, conprising: inserting a
retrievabl eviiensh operhtingthb eleeneof ofahe mopfuetherorvnppeisestesn smittjag electriaalis@mals ont al

penetrator with a contrpl receptacl f.the retrievable tool; and
transmtti rng%i}tﬁreéWi“ioﬁhﬁi‘%ﬁﬁP%eF?fé”’ﬁ%ﬂ PYSHERF penetrator to operate an
el enrent of the retrievable tool via the horizontal penetrator. 25. A

met hod, conprising: inserting a retrievabl e tool having a device coupl ed
thereto int4d- a bdeanashodofcaip 25t fusther eRamarising astupbpgi Hgi?@g iselatiomsleeye to

penetrat or éx%& tﬁ@ﬁor&%ﬁﬁi penetrator prior to engaging said horizontal penetrator with said
control receptacle, wherein actuating the sliding isolation sleeve further comprises
actuating the sliding isolation sleeve with one of a remotely operated vehicle and an
external umbilical.
27.  The method of claim 25, farther comprising:
after operating said element of said retrievable tool, disengaging said horizontal
penetrator with said control receptacle; and
retrieving said retrievable tool.
28. A method, comprising:
inserting a retrievable tool having a device coupled thereto into a bore of a completion
device;
extending a horizontal penetrator into the bore;
actuating a sliding isolation sleeve to expose the horizontal penetrator;

engaging the horizontal penetrator with a control receptacle of the retrievable tool;

operating an element of the retrievable tool via the horizontal penetrator so as to position

said device within said bore.

13



engagi ng the horizontal penetrator with a control receptacle of the
retrievable tool; and 12 operating an elenent of the retrievable tool via
the horizontal penetrator so as to position said device within said bore,
wherein operating the elenent of the tool further conprises transmtting
electrical signals fromthe elenent of the tool through the horizontal
penetrator. 26. The nethod of claim25, further conprising actuating a
sliding isolation sleeve to expose the horizontal penetrator prior to
engagi ng said horizontal penetrator with said control receptacle, wherein
actuating the sliding isolation sleeve further conprises actuating the

sliding isolati onnmetRayfcwiding BR\IARSaWhaBREaClutiAE slidfg wehiich sleaved an
external unbilical. 27. The nethod of claim25, farther conprising; after

oper ati ng SErtberspenepgs asfuating de sidipg isplapipe sleeisito expase Al S¥eRERbledslatigy | zont al
penetrator MJdp said control receptacle; and retrieving said retrievable
tool. 28. net hod, conprising: inserting a retrievable tool having a
device coupled thereto into a bore of a conpletion device; extending a

hori zontal penetrator, i nto,the b : actuating a.slidi i spl.ation sl eeve to
expose. the for Zureaebii R, Pl S5atG reneuRuTs o Silds LHBHSR EReR ni  h a
control r eCﬁ?b@&h@h&fzoﬁﬁeﬁér@hﬁﬂoeyﬁ@l t6 eh@@lng saRIRri2bhtApeABrALEWRRE2i®F t he
retrievable tool via the horizontal penetrator so as to position said

devi ce wi t hiontralaieeeptastee whergimaptuanngghiersbiding asodasionislegve Bribergompeises wher ei n

actuating t i di i j t her [l I t he

2 ieng s SRS e aab B SR ELARHRond U AP URE R SReL URd 0
external umbilical.

31.  The method of claim 28, further comprising:
after operating said element of said retrievable tool, disengaging said horizontal

penetrator with said control receptacle; and
retrieving said retrievable tool.

32. A well completion system, comprising:

a completion device defining a bore therein attached to a wellhead;

a retrievable tool for positioning a device within said bore, disposed within the bore,
comprising an operational element and a control receptacle in communication with the

operational element;

a horizontal penetrator assembly disposed external to the completion device and
comprising at least one horizontal penetrator capable of being extended into and retracted
from the bore to engage the control receptacle such that the horizontal penetrator is in
communication with the operational element of the retrievable tool, the horizontal

penetrator assembly comprising a coupling for engaging a remotely operated vehicle; and

14



sl eeve. 30. The nethod of claim 28, further conprising actuating a sliding

i solation sleeve to expose the horizontal penetrator prior to engaging said
hori zontal penetrator with said control receptacle, wherein actuating the
sliding isolation sleeve farther conprises actuating the sliding isolation
sleeve with one of a renotely operated vehicle and an external unbilical.
31. The nethod of claim28, further conprising: after operating said el enent
of said retrievable tool, disengaging said horizontal penetrator with said
control receptacle; and retrjeving said retrievable tool. 32. A well

conpl et i on &Y&tgrisolrinmpiaexs. fisposeduiriin Eeibore. dvreleetivebt prfesynaths gt atther ei n

attached t Q@ hWRIdnRA PEnetAtdrOitch SMARIeR ffRPlhe bBFe, RASH MPLEInRisdRMbge W thin
said bore, disposed within the bore, conprising an operational elenent and

a control rsssepisaebabld of kedngmperaed hyoat legst dnetofie rerogtelyapetesl vebickmandtan a
horizontal4&&9&%5?%qkaﬁssenbly di sposed external to the conpletion device
and conprising a ['é8st one hori zont al penetrator capabl e of being extended
into and retracted fromthe bore to engage the control receptacle such that
the horizontal penetrator is in comunication with the operational el enent
of the retrievable tool, the horizontal penetrator assenbly conprising a
coupling for engaging a renotely operated vehicle; and 14 a sliding

i sol ation sleeve, disposed within the bore, for selectively protecting the
at | east one horizontal penetrator when retracted fromthe bore, wherein
the sliding isolation sleeve is capable of being operated by at |east one
of a renptely operated vehicle and an external unbilical. 15
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