PATENT APPLI CATI ON TUBI NG RUNNI NG EQUI PMENT FOR
OFFSHORE RI G W TH SURFACE BLOWOUT PREVENTER Rel at ed
Applications [0001] Applicant clains priority to the
application described herein through a United States
provi si onal patent application titled "Tubing Runni ng
Equi prent For O fshore Rig Wth Surface Bl owout
Preventer,"” having U S. Patent Application Serial No.
60/ 606, 588, which was filed on Septenber 2, 2004, and

whi ch is incorpora ence inits
entirety. BACK%ROU&%&#EﬁEHE£ﬁQ§$¥ Field of the

I nvention [0002] This invention relates in general to
of fshore drilling, and in particular to equipnent and
nmet hods for running tublng or casi ng mnth an of fshore

rig that uses,_a
Backgr ound of L

hori z o , i it S ¥
RelX selland attaches to the horizontal tree. A tubing
—Eﬁgaégﬂlgggﬁﬁhered with a conduit through the riser and
n the .tree
(oo f3c oyt b o Bhiar o P iaiod A bt Pﬂen&ﬁw@sgen%mwd
of the t upi n seal .and | ocki

? hanger set w @%? nenbe
Staigh PO FNATRLDHFI B GAIBR H&e sTihine Raning Eawipmenteor Ofishore Rig
With Surface Blowout Preventer,” having U.S. Patent Application Serial No. 60/606,588,

which was filed on September 2, 2004, and which is incorporated herein by reference in its

entirety.

BACKGROUND OF INVENTION

1. Field of the Invention

[6002]  This invention relates in general to offshore drilling, and in particular to
equipment and methods for running tubing or casing with an offshore rig that uses a

surface blowout preventer.

2. Biackground of the Invention

[0003] When completing a subsea well with a wellhead assembly having a horizontal
tree, a riser extends from a surface vessel and attaches to the horizontal tree. A tubing
hanger is lowered with a conduit through the riser and landed in the tree and wellhead
assembly. A tubing hanger running tool that is connected to the upper end of the tubing
hanger sets the seal and locking member of landing of the tubing hanger. A control line

extends from the running tool alongside the conduit to the surface platform. A lower
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extends fromthe running tool alongside the conduit to
the surface platform A |ower HOUSTOM 1881040. 2
V2003053A | marine riser package ("LMRP') can be
utilized for safety and pressure control. In
arrangenments in which the LMRP provides the main basis
for pressure control, a |large subsea bl owout
preventer ("BOP") assenbly is included as part of the
LMRP. The BOP typically closes in on and engages the

Y 985 ks, HENTPIRTG A0 1B o

er at or. cIo e t oP Q t he out surface of the
arr f@ﬁ?"ﬁ@t Fia YR Aﬂﬁﬁg RegBles e rmaig P dur PHESUEetobra large
ressure to the tubing hanger for testing
subsi (BB Preyenisil(ROER aSi5erely ISoRSugdcRarisel tho LMRP. The BOP
t hrough the subsea well with the fluid |ine or the
typicaiy EIIIOFGSI iy op fed erigagss theowen sweface ofithy fubimg hemger yunmingstool.
for the fluid. One of the drawbacks of these
arrangenents is that the LMRP is very large and bul ky
[00@k h Ruritg esuginegsanletionaiperatidng yiir epsrater doses thel BOP peghe outer
extending fromthe surface vessel in order to nonitor
surfanel 06 fertabieg hheges mosdrez 1oMRPThi leeabdesi thé opgrator sesipply pressure to
typically has a |arge dianeter and has a | arge nunber

theabibihg hegee fdraadingpuaposag SClulatiddQipetatida € entbaBdriormbd through
has been proposed to utilize a surface (BOP) with a

theSUBHeh Qell vAtHHE TuRIBIOGNARY caHdf SH IR S silithetftintrn Qb Eﬁtﬂgways
conpl etion work on the subsea well. The surface

for RO S D ATk Lhral¥ks bP fhe8S HRFREYedY s @ tb@ Ef\ﬂ{[‘ Isl \}ep)glarge

and conpl etion operations. The-riser

fith fﬁgltbugglegtﬁigﬁ%gﬁh 'ﬁ?ﬁ}a[}{cegtgﬁ%l Lx%srgﬁend{n %O%the surface

Ilca Is atta anger
vesgez o8 B AT, o Bk By s

LNVRP, . . .
Iarge'\éﬁ\;meter and has a large number of lines extending alongside.

[0005]  Accordingly, it has been proposed to utilize a surface (BOP) with a smaller
subsca emergency pressure conduit unit during completion work on the subsea well. The
surface BOP provides control over the assembly during the drilling and completion

operations. The riser may be less complex, such as one using threaded joints.

[0006] An umbilical is attached to the tubing hanger running tool for supplying
hydraulic fluid to the tool to perform various tasks. With a conventional subsea LMRP,
the BOP closes on the running tool at a point below the attachment of the umbilical to the

running tool. Nermally, a BOP cannot seal around a conduit if the umbilical is alongside
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the BOP closes on the running tool at a point bel ow
the attachnment of the unbilical to the running tool.
Normal |y, a BOP cannot seal around a conduit if the
unmbi l i cal is al ongsi de HOUSTONA881040. 2 V2003053A 2

wi t hout damaging the unbilical. This prevents a
surface BOP from bei ng used for conpletion operations
in the sane manner as a subsea LN RP

HOUSTON11881040. 2 V2003053A 3 SUMVARY OF THE | NVENTI ON

hod r for per [ supsea
with qu %%:‘f&’%s @ﬁf Ay o%lﬁ g%fevel’l s%rsugjﬁ ﬁ&ﬁj N g’oﬁ‘ep%g% psed for
ﬂg wel | head assenbly and a sugface | at form i ncl udes
compigliat QnGrafpns i same fﬁ@’“ﬁr i rgeca ut preventer to
an upper portion of the riser. Then a tool is
connected to a string of conduit. A control line is
then connected to the tool, extended al ongside the
conduit. The tool and control |ine are | owered through
t he bl owout preventer and riser. The nethod al so
i ncludes the step of nounting a slick joint to an
upper end of the conduit when the tool is near the
wel | head assenbly. The control line is then |inked
through the slick joint and extends to the surface
platform The nethod al so i ncludes the step of
communi cating with the tool via the control Iine and
performng an operation in the wellhead assenbly with
the tool. [00081 The nethod can further include the
step of closing the bl owut preventer on the slick
joint and applying pressure to the interior of the
riser around the string of conduit. The nmethod can
al so include the step of closing the bl owout preventer
on the slick joint
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and flowng fluid through a bore in the slick joint.
The communicating with the tool via the control |ine
can include sending electrical signals through the
control line. When the control line is |inked through
the slick joint, the step can include connecting the
control Iline to a control |ine segnent that extends
through a passage in the slick joint. [0009] The too
can be a running tool for running a string of pipe

into the well. bﬁgﬁm@ﬁﬁ lﬁﬁﬁﬁwﬁd can al so

i nclude the ste ning tool a

[OOE ngex m@tﬁo@?eﬂf&ﬂﬁﬁ%gﬁ%p&fati{; i Q' Pth deeffhgécp n;g%:]mbly through a

nger 1s set sea y I'n asse
188104 053 | EF .DESCRI PTI.ON HE
s S SRR gagcf A SIFEE SR e leffluc% the $ep of
bR B et LAt 5o S0, o
invention. [0011] Figure 2 is a schematic vertica
congeqied tastripgal %"fldlﬂbr 8 epmirobting {gothen cennscle be thestopls lextended
joints of the riser stemof Figure 1. [0012] Figure
alomgsidg the @,fmdéﬁaifh@togbm agntip! lineewe lofveradghmobicthe jbbivius prefenter
Figure 2, taken along the line 3--3 of Figure 2.
and malS]l'hFrrgthOé alsoi iscladssche st of meingtingof slakgeiaotackn upper end of
enbodi ment of a tubing hanger being run through a

the [cbsdyit wheraihe absldnaearwhd elilidad abu®dnt. | Ohe cdr®@Lfihe & e Bnked
5is a schematic view of a third enbodi nent of a

thrdughithgsIRRNGIBE aktbdxiehds 6 te i G pIA fdrinS €Thd MeB6E QLS FGRles the
with this invention. [0015] Figure 6 is a schematic

stepy bfEnRhurficating With (RETRBA TR coRtfroRlideWRl BErERRES A BRkdtn in the

wellhead assembly with the tool.

[0008]  The method can further include the step of closing the blowout preventer on the
slick joint and applying pressure to the interior of the riser around the string of conduit.
The method can also include the step of closing the blowout preventer on the slick joint
and flowing fluid through a bore in the slick joint. The communicating with the tool via
the control line can include sending electrical signals through the control line. When the
control line is linked through the slick joint, the step can include connecting the control

line to a control line segment that extends through a passage in the slick joint.

[0009]  The tool can be a running tool for running a string of pipe into the well. In
which case, the method can also include the step of setting with the running tool a hanger

at an upper end of the pipe, wherein the hanger is set sealingly in the wellhead assembly.
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run through a riser in accordance with this invention.
HOUSTON11881040. 2 V2003053A 5 DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS [0016] Referring to Figure
1, a wellhead 11 is schematically shown | ocated at sea
floor 13. Wellhead 11 nmay be a wel | head housing, a
tubi ng hanger spool, or a Christnas tree of a type
that supports a tubing hanger within. An adapter 15
connects well head 11 to a subsea set of pipe rans 17.
Pipe rans 1 ' 6 [ Lgnat ed
Si ze range ‘ﬂﬂ?ﬁt?ﬁséhﬁ 1 u$?¥93?§29§£§f§§§5to t he
| g Di is.. . 0r )
0046 i B AR VESEH o uBlAE HaHRT BB ER B e system
. I.n the eterre mhodi.nent . Shear rans 19 are
in orcs VOB BEL PGS PR TR byed T e Melt i an

event of an emergency, and will cut any lines or pipe

ithip the well  bore. Pj. rans 17, 1 y be
(0036, e By SchPri s sPOaRIcy S mEYHag b of the upper
.controlled, by an unhilical |eading to the surface.
Sh‘?‘d@‘ftf]"fﬂ‘erri‘% sysem bH@HAd. £ r om shear rams 19 upward.
Most drilling risers use flanged ends on the
individual_ riser pipes that bolf together. Riser 21,
(00341  nEisBerds achsanati seqtigpal yigy Oitﬂlf: phickggIngsfi g2+ taken along
t hreaded ends that are secured together, the casing
thedige dg30fFistsd 3y smaller in dianeter than a
conventional drilling riser. R ser 21 extends upward
past sea |evel 23 to a bl owout prevent ("BOP") stack
[0033] - Bripustdisie sehemnaicariew 9 e spgopd smbpdiswstipa tuboit Irapger being
equi pnent that will close on the outer dianeter of a
runghioggl aniegr imficcpulantcawitimthibiaventions wel | as fully cl ose
when a tubul ar nenber is not |ocated within. BOP stack
25 serves as the primary pressure control unit for
[00d#le dFighieing aacienmtinplest ofarthpembabddiornt of a tubing hanger being run

-

through a riser in accordance with this invention.

[0015] Figure 6 is a schematic view of a fourth embodiment of a tubing hanger being

run through a riser in accordance with this invention.
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[0018] Riser 21 and BOP stack 25 are supported by a
tensi oner (not shown) of a floating vessel or
platform27. Platform 27 may be of a variety of types
and will have a derrick and draw works for drilling
and conpl eti on operations. HOUSTON1188104022 V2003053A
6 [0019] Figure 1 illustrates a string of production
tubing 29 lowered into the well below wellhead 11. A
tubi ng hanger 31, secured to the upper end of

pr OSE%‘AIEEDWES&&J??IQN W%Hg M#hﬁﬁ Eé@bﬁlﬁmms
[{}Oﬁﬂfm' Rt 3810 Furd B! ae@ElﬂQLag 1?%%&18’3 ggl%v\r'lhgiogﬁg sea floor

31 for running and Tocking it to el

008 0,5 RS SAS 0edtoF %Eh{lg&% wseot
TR TR o AR T o

be able to close and seal on di sconnect
h%%%?é Pf Bige ras Ebnhige rame kbl sl arguadpipe efia designgged size range
| oner end of a string of conduit 37, which nay al so
buttyallingp fuhly céase ia@ce&SotQItge well ifmolpipepis peeserdi Sbe sirhset prssitvegonirol
35 allows running tool 33 to be disconnected from
equipmentiatso3iiclides tarret ef/shetr mmsd9 ieer grefecgd emDO&iRIenAnShear rams
unmbilical line 39 extends al ongside conduit 37 for
19 arppky tncorplaeudioe wods tetheotdll madn GeWest dndemdtBdichOand will
tool 33. Unbilical line 39 conprises a plurality of
cuts@aliiseor pibOesEth thd WeB YoreKipd AmE INL (D InhdyNBe thGrolled by
various functions of running tool 33. The functions
ultﬂa%hd@%a%%éﬁ 18, BYhabld o datinthiRéS %%Hﬁlg td ﬂ’le ISHERieND
t ool for engadi ng and di Ssengaging wth tubing
hanger 31, to a | ockdown nechanlsn1for t ubi ng hanger

[0035—] a)g 4155102 Peridlk 3dm TRIDEMs 19N ul}JJ 4. | AGst nsers use flanged
l'ical Tine 39 may also includes electric

end% 3H q}lIJeCi'i\Hf‘(z?clual riser pipes that bolt together. Riser 21, on the other hand, preferably

utilizes casing with threaded ends that are secured together, the casing being typically
smaller in diameter than a conventional drilling riser. Riser 21 extends upward past sea
level 23 to a blowout prevent ("BOP") stack 25. BOP stack 25 is an assembly of pressure
control equipment that will close on the outer diameter of a size range of tubular members
as well as fully close when a tubular member is not located within. BOP stack 25 serves as

the primary pressure control unit for the drilling and completion operation.

[0018] Riser 21 and BOP stack 25 are supported by a tensioner (not shown) of a
floating vessel or platform 27. Platform 27 may be of a variety of types and will have a

derrick and draw works for drilling and completion operations.
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wires. The electrical functions, if enployed, my

i ncl ude sensing various positions of the running too
33 and neasuring fluid pressures during testing. The
various lines that nake wup unbilical line 39 extend
t hrough di sconnect nenber 35. [0021] At |east one
upper slick joint 41 is secured to the upper end of
conduit 37. Figure 2 illustrates two upper slick
joints 41, and they are connected to the upper end of

WA o Riom

.t 1 | de sSNDo | i ndri erior, for
s T Bl " o SRR o st onf o ﬁaﬁwctm g 23, lands
S|IC an 41 has, an i nner condujt 43 t
in ‘é{?&f‘ﬁﬁﬂ? 3 l%P.C@ﬂ tlé?ﬂ‘?ﬂ%‘"ct% CRRYRURRIh QIhIRE @ﬂrg%ﬂ@ﬁ@mtgol 33
ols to pass through i nner conduit 43 into conduit
relegwblwpﬁ% 40 yping amaer & fos gugrdngeandslpeldng litctorveahibiead 11, and for
anot her inner conduit (not shown) |ocated al ongside
settingne seat baiangen tugng bangeodtrand dwtinngy dikmétert bfewtlilisahd 1. Tubing
annul us surrounding conduit 37. In this enbodi nent,
hangenmmning 304133 typsicabrianipti¢sshedclbyiscomagahéntigr 85 fdndw upper end
line fromthe upper end of riser 21 below BOP 25 to

thapéasddo throdgh rdnB0PB]19URmis B1 wilkbé ablato 4ibsdasd sal 6 dREonnect
conduit 45 that is of larger dianeter than inner

me@BAMBE. DidBnndce fehibeN5 ishscdite® MM USWHEMWRATR LSS conduit 37,
conduit 43 and outer conduit 45. Quter conduit 45 has

wh%l)} ?ﬁ%‘%ﬁ% lﬁ:ythblﬂg'bl‘ ﬁ%'oulﬁ)ge%ﬂl%%{ ZJP &Eﬁleétr}ﬂerﬁ&g a9 %ﬂgﬁ}g running

st ack Figure 1 upper an

toogggﬁrbembm@ R §dnt &nﬁ{m%ﬁ] tﬂ@?@«{nﬁ%‘f‘% (largmgr gnds of

upper slick join sea € annu nCgpace
bet ween i nner and outer conduits 43, 45. Penet r at or

[005@2”%&1& E@%ll%z @gee%&g&g;d%%lon%mdg Condtite7 AP supp?ymg hyc?rauhc and

tes

electrical power to running tool 33. Umbilical line 39 comprises a plurality of separate
lines within a jacket for controlling the various functions of running tool 33. The functions
include supplying hydraulic fluid pressure to running tool 33 for engaging and disengaging
with tubing hanger 31, to a lockdown mechanism for tubing hanger 31, and to a piston
member for setting a seal. Umbilical line 39 may also includes electrically conductive
wires. The electrical functions, if employed, may include sensing various positions of the
running tool 33 and measuring fluid pressures during testing. The various lines that make

up umbilical line 39 extend through disconnect member 35.

[0021] At least one upper slick joint 41 is secured to the upper end of conduit 37.

Figure 2 illustrates two upper slick joints 41, and they are connected to the upper end of
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and | ower ends of upper slick joint 41. The vari ous
lines fromunbilical 39 connect to | ower penetrator
connectors 47. Penetrator lines 49 extend through the
annul us between upper and | ower penetrator connectors
47. Lines 50 connect to the upper penetrator
connections 47 and lead to a controller 51 on platform
27. [0024] In the operation of the enbodi ment of
Figure 1, the operator performs drilling by running a

corQiEit 37 a%:ﬁlrplo% Hﬂﬂa‘?glf% \hllslggatsrz;"vtltﬁgldB(;yEe ag% 2? 2t i el;, ﬂﬁ;g joints 41
prof gﬁs@%ehgﬁrﬁm%é" Casfar”%@é%%%ﬁgéﬁx HOksieh 28 e '

casing in place. The operator then runs tubing 29 on

[DOE%IIEI | g% ga@%‘ew JFi glg‘g Igln dlj q-f eléﬂaetr géqlca:téttr %gt?lat axially

i nterval s. etern1ned | engt h, the
alighs 4pd CORNCE!S A P‘ﬁ é7|t? RRDIG ool 1B ARFCFoUSl 1Ansr conduit 43 into
penetr at or connectors 47 of a | owernost slick joint
0011411“ 3Th©Ongipeailys Bppeashidnining 41 cpeld davg angher inngbeondait (not shown)
slick joints 41 so that the uppernost slick joint 41
locgipd ploagsideridnerisonduiBtfop Sommmuicating witwe mdstg ainubis surrounding
joint 41 wll extend bel ow BOP 25. [0025] The operator
conduit §7.c brthiseimbot ineesit, O mimmivatianisracddngplisbdd Kyoconhecting a flow line
uppernost penetrator connectors 47 (Figure 2). The

fromples @iper erRledfgisal bedOK BOPUS B@lHRAGET. 31 and sets the
tubi ng hanger seals by providing hydraulic pressure
through various lines in unbilical 39 to running too

[0028. Thgpcp plskablit 4 MRYs dreGiftertBAEASEA thRYis O BRbddAithtidrak&h inner
BOP 25 around slick joints 41 and applying pressure

contd@it 3aBebng IntinChninBiub 'b§t%d‘eenl2 fmertRRBAUS r%#l Yutef Béhduit 45. Outer
operator may perforate by |owering a perforating gun

conldfff Q4 hs UPRREotR |y fkdd QI BlSridiLfor sealing engagement by BOP stack 25

(Figure 1). Preferably, upper and lower seal plates 46 at the upper and lower ends of each
upper slick joint 41 seal the annular space between inner and outer conduits 43, 45.
Penetrator connectors 47 are mounted to the upper and lower seal plates 46 at the upper
and lower ends of upper slick joint 41. The various lines from umbilical 39 connect to
lower penetrator connectors 47. Penetrator lines 49 extend through the annulus between
upper and lower penetrator connectors 47. Lines 50 connect to the upper penetrator

connections 47 and lead to a controller 51 on platform 27.

[0024]  In the operation of the embodiment of Figure 1, the operator performs drilling
by running a drill string through riser 21 and wellhead 11. Afier the drilling has been

completed, the operator runs the final string of casing (not shown) through riser 21 and
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conduit 37, | ower disconnect nenber 35, running too

33 and into tubing 29. The operator nmay circul ate
fluid through tubing 29 by punping down conduit 37 and
tubing 29, and returning the well fluid up the tubing
annul us, or vice versa. [0026] For energency purposes,
surface BOP 25 can be cl osed around upper slick

joints 41. Simlarly, sealing ram 17 can be cl osed
around di sconnect nenber 35. After the testing of the

cfSh ol %.ﬁsﬁegﬁag@%%@ﬂm&ﬂ@eﬁ e 20 o
3 .
o ST TIPS RRRE: S LS e

t sane gen with the sane drilling riser
Whsy a(tgﬁi‘; breeiRingq KpefPadprios comnaehy thet ines s afltilieal 39 to
may choose to | eave HOUSTON11881040. 2 V2003053A 9
pen&l’frﬁqor Foangestpisdy of 1 lowarmen! stigk igint4d - dihaoperater 2ssemblep dierlgsired
noved to the new | ocation. The distance from surface
nuiggp of sligkojoie 4t se sl theoupplaonest elick joiny 4diviiflexxtend aboweBOP 25
to well. The operator may need to di sconnect surface
andBOPl@&rmosd shekdjoort 41 enbeaesbloatiowBOPIES. ri ser  21.
Preferably, the length of unbilical 39 is selected so
that it does not change even though the Iength of
[0025]s er Ti&1 oprarmgesns Toetrapéinat 60 fbhl cartotlet Sthe lien@ppermost
of unbilical 39 to be the maxi mumlength of unbilica

pendfatbhednnedtbrs 4MgFiguiea). tThe op&s@dt sddartdAvtidGubiR@hanger 31 and sets
shal | owest water. That is, the | ower end of upper

the ShHiBK hdn@eNica byWrblididg hyaGalie Preitd/ thrdilohGAt
eBO:l’ﬁé;S n(\/%hl Ieg dry:,prl |1ngg| lr){ thelz grﬁa ofi\éstghvvatlg‘%ls B %mblilcal

39 fRRhiAg tbdl @'3.” 91“11%70 fenocl'for J}ﬁtegﬁhé Seal By m%réﬂo' %}Aﬁgfi ZISSaround

wat er depth, perh ps on one upper-’s
licRess d d@FE IJn q§¢p r.wat er
e ﬁg gsgéir% ofaggg’ re%S?" I nuﬂppelrudsﬁll SR nsgbsequenﬂy’ the
operator may perforate by lowering a perforating gun through upper slick joints 41,
conduit 37, lower disconnect member 35, running tool 33 and into tubing 29. The operator

may circulate fluid through tubing 29 by pumping down conduit 37 and tubing 29, and

returning the well fluid up the tubing annulus, or vice versa.

[0026] For emergency purposes, surface BOP 25 can be closed around upper slick
joints 41, Similarly, sealing ram 17 can be closed around disconnect member 35. After
the testing of the well has been completed, the operator supplies hydraulic power through

umbilical 39 to running tool 33 to release it from tubing hanger 31 for retrieval.

[0027]  Typically, a number of wells would be drilled in the same general area with the

same drilling riser 21 (Figure 1). If a new well is nearby, the operator may choose to leave
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41 to extend at |l east part of the slick joints 41

t hrough BOP 25. When coupling slick joints 41

toget her, the upper penetrator connectors 47 of one

slick joint 41 will preferably stab into and connect

to those of the next upper slick joint 41.

Consequently, once unbilical Iline 39 is cut to the

desired length, that length will not change for a

sel ected range of water depth. [0028] Figure 4

- Ghi : ' o b | rent .of .
drllﬂ:ililﬂ% (i‘l st g? a?seﬁl%fegn\ghl?égg@gg%? Er?' is Imeg :}xﬁ%\%pg? qhé'rﬁevg rjr?c&ljlon. The

ure runnlng F ( as an ipn C .
S 3R A PR G H o BRB55 B, bTBRRhT o ve
RS S 0 GO B g S kB PO e

tool 53 will rotate to a desired orientation relative
2Lt Preferablye shs fengthppfoymabilienl \39 isrselegted tsodhatpit fogs nptschange even
retractable to not protrude into the bore of adapter
though therengh abrisenl 1 ¢hinges. nFhopearatoi wilkselect the length of umbilical 39
HOUSTON11881040. 2 V2003053A 10 [0029] Running tool 53
to bathcamegioemt devigth 60 unbiimbledy dhmt il woidtefoalthe tdeatior] Badsg the
to various hydraulic and optionally electrica
shallowponendrs  Dhatrignmierigwetioed b8 upfReatipk eihe4 bWiRl BedRBated only
with a reciprocal connector 61 when tubing hanger 31

slightly bBloWBOP 2P &ihilg dPiffigtih @ AARbwal WaRE AWheR rRinthg3dbilaS7 for
properly oriented running tool 53. Reciproca

the SRIMB &F HHR"shBlovielt wiRHidpR pEfPlgﬁsd&H%' Bhe fgpeR Sk BRt #1 is needed to

pl unger that extends out "and sealing engages

spah %‘Eﬁpﬁﬁc‘!\’ﬁeé&illiﬁg 91396;68% \fa%}t {hd log%r%ng)? a(gdg gSé’tgFe%gﬁ%gﬁ{r‘ Folgc%k joints

reci procal connect or 0 a co
0 | s.l.ocat S %gfa refer ortian of = .,
41 {%heg(tega k“)lts Izégst .Fug é’g g]re é;H H{I’FSO‘PI t%rougﬁ lﬂ(ﬁ’ 251 Gimbn coupﬂng S%lck joints
41 together, the upper penetrator connectors 47 of one slick joint 41 will preferably stab
into and connect to those of the next upper slick joint 41. Consequently, once umbilical

line 39 is cut to the desired length, that length will not change for a selected range of water

depth.

[0028]  Figure 4 discloses a second embodiment. In the embodiment of Figure 4,
running tool 33 has an orientation cam or slot 55 that is positioned to contact an orientation
pin 57 mounted to the sidewall of adapter 62 below pipe rams 17. As cam slot 55 contacts
orientation pin 57 while running tool 53 is being lowered, running tool 53 will rotate to a
desired orientation relative to wellhead 11, Preferably, orientation pin 57 is retractable to _

not protrude into the bore of adapter 15 during normal drilling operations.
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equi pnent such as shear rans 19. Control pod 65 has

el ectrical and hydraulic controls that preferably

i nclude a hydraulic accunul ator that supplies

pressuri zed hydraulic fluid upon receipt of a signal.

Control pod 65 connects to an unbilical 69 that is

| ocated on the exterior of riser 21, rather than in

the interior as in the first enbodiment. Unmbilical 69

extends up to a controller 71 nounted on platform 27.

031 ] ' ! Fi e 4, .

[00[’.9] I}Auﬂnrl]né]ﬂaglt %ﬁisaat ﬁsg%éée%ge %ﬁ;_ﬁcﬁ% gﬁi 'gggfﬁ&we(tﬁ thg{b %#(Iﬁsetg Vgrlous

whien runnihg I ng erat or
' to.. I 65 t ' ' in.5 .
AR SRR, BT s BB RS RS, P g
i 3P 0L e 0TS pion

.provides the power via line 67 to stroke orientation
Oflfgataﬁms?ﬁmtﬁ?ehz}fomeperlyepﬂaﬁ%ﬁl fHwingafoak 98 cBecipspeal connector 61 is
hydraulic. The operator signals control pod 65 to
mopted foslapigeiphand asgaibenger thaberjends ionkargisealingeengegesaateptacle
connector 61. This causes connector 61 to advance
59.into sealing engagenent with receptacle 59. The
operator then provides hydraulic pressure to the
various lines via control pod 65 to cause running
[008¢Jol AZonwpolskre 63ibkiegdshfimgercipiocalHAIBTENUG B8L @4dnRol pod 65.
V2003053A 1 | [0032] The operator may al so sense

Contal ipod 5f i ikedatodnsibseal pile fedab [P o SSpireen Of theQmibich Pagss@E control
conponents, through lines 63 and 69. Typically, the

equilPRin@buh adishdar RS 19 REon$@PpoddES Mdd Rl R ical AR Hradihc Ldhtrols that
determ ne whether the seal has properly set. This may

preREbIORRILAY aaRREAIE DecuPf @S SUhst §u‘ﬁgfi%§pez’§sﬂliifédi]‘§d{:agﬁ% allu%d upon

annulus in ri'ser 21 wwth BOP 25 aroun

adv of na ﬁ Std . tili.zi,n
el SSUBAT B4 B BB Ry R e 218D o
exterior of riser 21, rather than in the interior as in the first embodiment. Umbilical 69

extends up to a controller 71 mounted on platform 27.

[0031]  In the operation of the embodiment of Figure 4, when running tubing hanger 31,
the operator applies a signal to control pod 65 to cause orientation pin 57 to extend.
Orientation pin 57 engages cam slot 55 and rotates running tool 53 to the desired alignment
as running tool 53 moves downward. Control pod 65 provides the power via line 67 to
stroke orientation pin 57, the power being either electrical or hydraulic. The operator
signals control pod 65 to provide hydraulic power through line 63 to reciprocal connector
61. This causes connector 61 to advance into sealing engagement with receptacle 59. The
operator then provides hydraulic pressure to the various lines via control pod 65 to cause

running tool 53 to set tubing hanger 31.

HOUSTON\1881040.2 V2003053A 11



in Figure 4) to engage a test port 68 located in the
sidewal | of adapter 62. In that event, pipe rans 17
woul d be actuated to close around di sconnect nenber 35
to confine the hydraulic pressure to a chanber

bet ween the seal of tubing hanger 31 and pipe ranms 17.
The ROV supplies the hydraulic pressure through an

i nternal pressurized supply of hydraulic fluid. The
pressure being exerted into such chanber could be

' ' t I 71...
[O?ggég?ﬁfﬂje%ﬁéeﬂg alsé kdEe Vg&“ﬁﬁgﬁ?g“%?‘{uo&oﬂ? %e%%urrgsg%rl positions of

odi ment o
t 73148 un adapter 62. i pr.ocal .
corfiBRRE, Bfougs ol PR ARy 8. TR B onsPter VBF e St tubing
exc hat .r at he han bei ng connected to a subsea i
ha“@S‘h?f@ 3%%’8“%@%‘3% tb‘a seal B?S PPPHHsSeh @'E&Stm%’hléet dgng by applying
enggge% gﬁﬁ an ROV 75. ROV 75 is a conventional type
Prepyig 1o Go dhnd it thegennglus i ciserr 2 hedthyBQP (23belpsed giroungiconduit 37.
that connects to the controller 83. ROV 75 has a
Altgringielyi, testingimay be denaitt wilizingta remate dpsratagayshislee("BOV" not shown
suppl ying hydraulic fluid pressure. Preferably, the
in Kgersshite esgnge @destipolt 68clocated methenidawallintihdipatr 6Ra\h Nigit @vent,
sufficient volunme to stroke orientation pin 85 and

pipe eanpridoaduld baretibed téldetaralmiodisfandt endmben i35 dot @afine the
53, and test the seal of tubing hanger 31. [0034] In

hydringicqpessareiton dhmbby Set@e0odE BB of th¥hg Kanght §Bhind pipe rams 17.
connects to orientation pin 85 and extends it, F en

Thd ROWVREpHR the ChydtFiR! preQIREfroh/2n i
D A R Sh e 8 Ak BEc5R8 supply of

hydtrémﬂc "fﬁli&aﬂﬂa res%&retggvf;\ggtegﬁért&it 15&)ks%§h {Elgagn{nb%g ggugclh gg g@gg&%g {hrough

73 i nto engagenen runni ng
|ineé§§i Hg@ggggr{mﬁ%”ghen ROV 75 noves over to test port
foF Cprovidiong /-

[0033]  In the embodiment of Figure 5, a reciprocal connector 73 is mounted to adapter
62. Reciprocal connector 73 is the same as connector 61 of Figure 4, except that rather
than being connected to a subsea control pod as in Figure 4, it.has a port that is engaged by
an ROV 75. ROV 75 is a conventional type that is connected to the surface via umbilical
81 that connects to the controller 83. ROV 75 has a pressurized source within it that is
capable of supplying hydraulic fluid pressure. Preferably, the pressure source will
comprise an accumulator having a sufficient volume to stroke orientation pin 85 and
reciprocal connector 73 but also operate running tool 53, and test the seal of tubing hanger

31.

[0034]  In the operation of this embodiment, ROV 75 first connects to orientation pin 85

and extends it, then is moved to reciprocal connector 73. After running tool 53 has landed
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hydraulic fluid pressure for test purposes in the sane
manner as described in connection wth Figure 4.
[0035] In the enbodi nent of Figure 6, running tool 87
has an ultrasonic receiver 89 therein. Arelay
receiver/transmtter 91 nounts to adapter 93 and is in
communi cation wth the interior of adapter 93.

Recei ver/transm tter 91 conmuni cates ultrasonic

signal s to running tool receiver 89. In this

we R, ROV Mo My %ﬁne%%f O3B g e‘aﬂif%ming
t 1 ‘g
oo &7 aRL e phimE G o b RO 7o RO btk oG Tot providing

d,into t sea on an mbilical line 97, . .
hﬂ{)ﬁvﬂe‘ﬂ Rl prissure lor/eriauamostoinie ps Gronast aglesiibgd it copneption
[0036] In the operation of the enbodi nent of
W“hf&ﬁF% 6, after tubing hanger 31 lands at the proper
position, the operator supplies a signal to
transmtter 95. Transmtter 95 provides an acoustica
{0035 ynaln the embedimeat pf Fighemp.t raning 100l eds dnnuliragonicsiseeiver 89
a signal to receiver 89. The signal wll cause
thepaim nidntelayotskei8dt/iranspdtef Gl meuntie® glaptee @3sand s irRecrainveication
89 thus controls electrical sol enoids (not shown)
withithehinteribhef efaptet 93 - Rywdivet/irbientmerton absnninicates mitiasghit sighals to
87. These sol enoids distribute hydraulic pressurized
runhingi tdof Feoeivéhgg. i IRt tBIsnahbodafétMdinAin@todlO8 P BAS F MtEME pressure
various functions of setting and releasing from tubing

souR) 8fh a3 hn abQfifdtor, halaiitaifd adeh@at& ARRENIENLS p fé@s?&‘é’ fdP @8hsing

above, the power and hydraulic |ine or contro [Tne is
984 PSS il PSRN 6P TBATb A gy o s omon

umbilical line 97. Umbilical line 97 leads to a controller 99 on platform 27.

[0036] In the operation of the embodiment of Figure 6, after tubing hanger 31 lands at
the proper position, the operator supplies a signal to transmitter 95. Transmitter 95
provides an acoustical signal to receiver/transmitter 91, which in turn sends a signal to
receiver 89. The signal will cause running tool 87 to perform a designated step. Receiver
89 thus controls electrical solenoids (not shown) within the electro-hydraulic controis of
running tool 87. These solenoids distribute hydraulic pressurized fluid from the internal
accumulator to perform the various functions of setting and releasing from tubing hanger

31.

[0037] In each of the embodiments described above, the power and hydraulic line or

control line is not exposed well pressures during completion operations. These
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enbodi nents help to reduce the risks of shearing the
unbilical line fromthe surface vessel to the running
tool, or having a leak at the surface BOP because of
the unmbilical. The enbodinents in Figures 2-6 al so
help to reduce the risks of the issues associated wth
conventi onal assenblies having the control |ines
extendi ng through the riser while in fluid
conmuni cation with the bore of the well head assenbly.

L, ' ' een, : i.n_onl one

em[)(Qﬁ(%gllts }4%\? rtr§ retdllatge fshﬁ Xﬁl{{%&%@eﬂg}g tpe lﬂﬂ?lﬁ?@‘?@ﬁ ﬁ%m tgl& ﬁw?aga vessel

of Its par en ose

. h 2 i i b . 3
to 8 chilnd on oyl fa® O e PR e s s wgbteem The
o SRS S B o 30 ol TSNS B 9030828

an operation . in a subsea well head assenbly through a
convprfignalassemblies dapag iesanirpldings exterdioe teaghishs risasgvhale in fluid
surface platform conprising: (a) connecting a surface
corpynpRieattonpyithiba beie of theavellippkassqgallyi on of the riser;
- (b) connecting a tool to a string of conduit; (c)
connecting a control line to the tool, extending the
[0083int r While itire inyPrfingshasebeeh showw il only smee dhite formg, tthshould be
tool and control |ine through the bl owout preventer
apparedt tchihosd slalled {ndhe reotuthati inds aotsdoi lirkit¢dpibot ist suscptibip e various
end of the conduit when the tool is near
changes without departing from the scope of the invention.
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the wel | head assenbly, and linking the control |ine
through the slick joint and to the surface platform
and (e) communicating with the tool via the contro
l'ine and performng an operation in the well head
assenbly with the tool. 2. The nethod of claim1,
further conprising closing the bl owout preventer on
the slick joint and applying pressure to the interior
of the riser around the string of conduit. 3. The

met hod of claim1, wherei i@ (e) conprises sending

el ectrical signals throu control I|ine.
11§§i§¥§ﬁﬂﬂ§§§%40'2 V2003053A 15 4. The net hod of claim
) ep (d) conprises connecting the contro
line to a control line segnent that extends through a

passage in the slick joint. 5. The nethod of claiml,
wherein step (e) conprises: closing the bl owout

1. Prexendikéd ﬁfr%mrrﬁlhg anl dp‘él‘atlbﬁ?'ﬁ”a suﬁﬂeq Wﬂih@éﬁﬁ. Q%exg{)fgi tﬂrough a

t hrough a bore in the slick joint

risef leﬂlaﬁﬁlég : oo?&% N weflﬂ%dtagﬁhb 53)1an§lt eﬁrf%:?e) ppl&t%mlr F(?l%]erhsmg

runni n runni ng

AT ADE R R R A
in the well head assenbly.

(b) connecting a tool to a string of conduit;

(c) connecting a control line to the tool, extending the control line alongside the
conduit and lowering the tool and control line through the blowout

preventer and the riser;

(d}y  mounting a slick joint to an upper end of the conduit when the tool is near
the wellhead assembly, and linking the control line through the slick joint

and to the surface platform; and

(e) communicating with the tool via the control line and performing an

operation in the wellhead assembly with the tool.

2. The method of claim 1, further comprising closing the blowout preventer on the

slick joint and applying pressure to the interior of the riser around the string of conduit.

3. The method of claim 1, wherein step (e) comprises sending electrical signals

through the control line.
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7. A nethod for performng an operation in a subsea
wel | head assenbly through a riser extendi ng between
the wel | head assenbly and a surface platform
conprising: (a) connecting a surface bl owout preventer
to an upper portion of the riser; (b) connecting to a
string of conduit a running tool for running a string
of pipe in the well; (c) connecting a control line to
the running tool, extending the control |ine
al i
* o soncrsl OFs %@“?mea‘%‘ﬂ%% S stT ot g ine o
T : 810 0.2 V200 16 (d) nounting
contyBF{ifd §Emsn(diret Ahs BiRH S ofert iy Sy O i
running t ool |s near the wellhead assenbly, and

trol through the slick t and
5 o TiRehTofdy Qtwhg#eﬁfstf%§e?§%msr??citl "G w h the

run in via the contr l'ine; (1) g) setting
‘ﬂ &%tth ?3 %bp?ﬁﬁ}terér?@ﬁé@m& JiRt Bper end of the
plpe sealin in the well head assenbly cl osing the
bl olk®ing E\Fg’fﬂ“éh a apsun dhershiek intck j oi nt and
perforn1ng an operation in the well head assenbly with

t he_t ool . . The method of claim7, wherein step (d)
6. co%@%‘go‘t%@mi Adhereis control line to a

the tool in step (b) comprises a running tool for running a string of pipe into the

well; and

step (e) comprises setting with the running tool a hanger at an upper end of the

pipe, sealingly in the wellhead assembly.

7. A method for performing an operation in a subsea wellhead assembly through a
riser extending between the wellhead assembly and a surface platform, comprising:

(a) connecting a surface blowout preventer to an upper portion of the riser;

(b)  connecting to a string of conduit a running tool for running a string of pipe

in the well;

(c) connecting a control line to the running tool, extending the control line
alongside the conduit and lowering the running tool and control line through

the blowout preventer and the riser;
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control line segnent that extends through a passage in

the slick joint. 9. The nethod of claim?7, wherein

step (g) conprises applying pressure to the interior

of the riser around the string of conduit. 10. The

method of claim7, wherein step (g) conprises flow ng

a fluid through a bore in the slick joint. 11. An

of fshore assenbly associated with an offshore well,

conprising: a subsea well head assenbly; a riser

ext gndi . . I he _subse |l head
@t y ol AT EEIATE i §B56 end Bl RGP 3% oo

ass rirng o
t hrough the rijser for perform an operatiqon in th .
wel | hoad: Beahi RS uneBaRSaRl. Sl Ear e shBty o trpusp e sick
slick jaint assenbly_connected to the string of
conduitJQW&mﬁg ﬁﬁgﬂgﬁﬁ%8@§@75 t her et hrough; a surface

bl owout preventer on the surface vessel; and a contro
qug extendi ng fromthe surface vessel through the
pas€hge OAWEHMIAtigE Withdhe wippigg 190bvithacenirblige: and

al ongsi de of the string of conduit to the running too
inthe riser; the slick joint assenbly being |ocated

so @ t cehBewithihe rynpingirelwhangey &ve npaer mﬂ@%thelmpe, sealingly
runni ng tool reaches the well head assenbly, so that

t he bl ovibthe ywelbgehessemelan be cl osed on the slick

joint assenbly. 12. The of fshore assenbly of claim11,

wherein the slick joint conprises a plurality of
(2) closing the blowout preventer around the slick joint and performing an

operation in the wellhead assembly with the tool.

8. The method of claim 7, wherein step (d) comprises connecting the control line to a

control line segment that extends through a passage in the slick joint.

9. The method of claim 7, wherein step (g) comprises applying pressure to the interior

of the riser around the string of conduit.

10.  The method of claim 7, wherein step (g) comprises flowing a fluid through a bore

in the slick joint.

11. An offshore assembly associated with an offshore well, comprising:
a subsea wellhead assembly;
a riser extending from a surface vessel to the subsea wellhead assembly;
a tool lowered on a string of conduit through the riser for performing an operation

in the wellhead assembly;
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slick joints stacked on top of each other. 13. The

of fshore assenbly of claim 11, wherein the slick joint
passage i s annul ar and surrounds an inner bore. 14.
The of fshore assenbly of claim 11, wherein the | ength
of the slick joint assenbly is greater than a |l ength
of the bl owout preventer. 15. The offshore assenbly of
claim1l, wherein the slick joint assenbly conprises a
plurality of slick joint sections connected together

by L%ﬁ@l@gﬂnt alsgemlglpecogﬂéc%ao 1St Ss%r?nrgglo?, Sgrg@éga%lgma]\?ﬁ@p% jpassage

wher el n control - l1'ne connector
ﬂm%ﬂ%o& wer ends of each of the slick joint sections,
& érein the control line has a plurality of

segnent.s, , each segnent extendi ng through one of the

ol T &“ffaﬁ? RO QutpETRier OM%%&WM V2003053A 18

17. The of fshore _assenbly of claim 11, wherein the

cont POl lipe extending Gew the surfage vesselghwngl theiposiagd amalus of the

.18. The offshore assenbly of claim 11, wherein the
slick|jpigkassembly and slengside af dhepstiiegef @nduit torthe ruphing tédi ad the riser;

secures into the string of conduit, a jacket

sur thoustick fajnt imsemblyereiny fpeatedisd as ao beppiliin SBAbloploat Breventer

and a |l ower seal plate sealing upper and | ower ends of

whehithe jrdtligd tobrehdhes thediheqd ReemblP. so the tIRf K18WSItPreventer can be
assenbly of claim 18, further conprising a plurality

clo§¥d dRaRESITcRYSint astpIpct ors, with at |east one
penetrator connector being nounted to each of the

upper and |ower seal plates; and
[2. The offshore assembly of claim 11, wherein the slick joint comprises a plurality of

slick joints stacked on top of each other.

13. The offshore assembly of claim 11, wherein the slick joint passage is annular and

surrounds an inner bore.,

14, The offshore assembly of claim 11, wherein the length of the slick joint assembly is

greater than a length of the blowout preventer.

15.  The offshore assembly of claim 11, wherein the slick joint assembly comprises a

plurality of slick joint sections connected together by threads.

16.  The offshore assembly of claim 15, wherein a control line connector is located at
upper and lower ends of each of the slick joint sections, and wherein the control line has a

plurality of segments, each segment extending through one of the slick joint sections.
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wherein the control |ine has segnents extendi ng
bet ween the penetrator connectors. HOUSTOML881040. 2

V2003053A 19

17.  The offshore assembly of claim 11, wherein the control line comprises at least one

electrical line.

18.  The offshore assembly of claim 11, wherein the slick joint assembly comprises an
inner pipe that secures into the string of conduit, a jacket surrounding the inner pipe, and
an upper seal plate and a lower scal plate sealing upper and lower ends of the jacket to the

inner pipe.

19. The offshore assembly of claim 18, further comprising a plurality of penetrator
connectors, with at least one penetrator connector being mounted to each of the upper and
lower seal plates; and

wherein the control line has segments extending between the penetrator connectors.
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