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 e ence inits
entirety. BACKG?&IH%W?I@%W@{ 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 tubing or casing with an offshore
rig that uses,a surface bl owut preventer. 2.

Backgr ound ofT NG REYNNE PVIEAN & ﬁanpletlng a
subse h | a
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SUREACE E DUT PR ]
vessel and attaches to the horlzontal tree. A tublng
Bﬂﬁgﬁégmgﬁgﬂﬂﬁ%ered with a conduit through the riser and
the tree. and senbl A t ubi
oo Sl bESI e 1eP G AR Herah USpih addited

of the_tubing . . . .
States provisional patent application titled “Tubing Running Equipment For Offshore 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

[0002] 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. Background 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

cxtends from the running tool alongside the conduit to the surface platform. A lower
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hanger sets the seal and | ocking nmenber of |anding of
the tubing hanger. A control line extends fromthe
runni ng tool alongside the conduit to the surface
platform A |lower HOUSTOM 1874230. 3 V2003053 | nmari ne
ri ser package ("LMRP") can be utilized for safety and
pressure control. In arrangenents in which the LMRP"
provi des the main basis for pressure control, a |large
subsea bl owout preventer ("BOP') assenbly is included
as part of the, . The, BOR,. typical.ly cl,oses in on
maflie, PtroRai RamIRT e, cups bl Rirr e A e pomtrol.  In
running.tool. [O Duri, ertain conpletion
aff%l.ﬁsmstet? éw,%l%%e %Etmwg?%o@sgmtlﬁ@aﬁ foRfetsHEs enngrgl a large
surface of the tubing hanger_ running tool. This
subggpblpweut; pevenfss (HOR ) weserbby i ipsledes asepartoof thy EMRILi e BOP
hanger for testing purposes. Circul ati on operations
typsally plesgsén oo ardeengegrs dheputertshefacaudf slstubinl hanget runining tool.
fluid I'ine or the conduit in the riser as either
return or entry ways for the fluid. One of the
[0084lawblawierg esttainheespletionapgeationt. shei apetatat closhe theNBPP s the outer
very large and bulky with nunmerous electrical and
surfagel pfthei tobiog hamget rnniresstoelx t Eirislemadldsribervpdiatos tar dppdepressure to
vessel in order to nonitor and operate the subsea
the LRy hamRr eUritkdting Purposey. Ciril&hl dpeR@SnPcanl B @eformed through
di anmeter and has a | arge nunber of Iines extending

the 3LIRE Vel 8vitH @O VM NRCRTRS BHdMit id the1RSr RRSMePIARR L hth Pways

utilize a surface (BOP) with a smaller subsea

for HEAGEN Ohe R BRSULEHARD gpth%syé}g@ggg%g@g tﬁairrgé EMlaﬁis%f)harge

on the subsea . sur provi des contro

[ 1L nd. c l.etion
A8, A5 BROTR I S0 08 L LT SRR B e
vessel i grdtelh {oenqgnergor 54 c%e?'éte the subsea LMRP. The drilling riser typically has a

large diameter and has a large number of lines extending alongside.

[0005]  Accordingly, it has been proposed to utilize a surface (BOP) with a smaller
subsea 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. Normally, 2 BOP cannot seal around a conduit if the umbilical is alongside
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[ 00061 An unbilical is attached to the tubing hanger
running tool for supplying hydraulic fluid to the
tool to performvarious tasks. Wth a conventi ona
subsea LMRP, the BOP closes on the running tool at a
poi nt bel ow the attachnment of the unbilical to the
running tool. Normally, a BOP cannot seal around a
conduit if the unbilical is al ongside HOUSTOML874230. 3
V2003053 2 without damaging the unbilical. This

: v . r e BOP.frombeing used 0 etion
wilb S AR B R T ThET AR TG BE0R R bihe W for
. TCl\/I18z.423O.t V2003053 3 SUE?A THE | NVENTI ON
OTPIBIERF) OPRFFUAPH LS HHE S BINISEIS TR rations on an
of fshore well includes a subsea well head assenbly. A
riser extends fromthe subsea wel |l head assenbly to a
surface vessel. A tool connects to a running string
and is | owered through the riser into the well head
assenbly for perform ng operations at the well head
assenbly. A subsea controller is |ocated adjacent the
subsea wel | head assenbly. The subsea controller
controls the operation of the tool. A surface
controller is positioned on the surface vessel, and is
in comunication with the subsea controller via a
control line extending dowward fromthe surface
controller to the subsea controller. The control |ine
extends downward fromthe surface controller along an
exterior of the riser. [0008] The tool can be
hydraul i cally actuated. The apparatus can include a
connect or
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extendi ng through a sidewall of the well head assenbly.
The connector is controlled by the subsea controller.
The connector is in comunication with the tool when
the tool is in a desired position. The connector can
stroke between a di sengaged position and an engaged
position. [0009] The subsea controller can be a renote
operated vehicle. The renote operated vehicle engages
the connector in order to stroke the connector between

engaged and di§i@gﬁ§§§gﬁﬁ§k 0 The subsea
controller can Btaﬁiggalﬂaﬁnted to an
[Oﬂgﬁlgg{rl:eﬁ?rgarg étﬂg ggr#?brgrﬁgg %fler%@?eﬂas?ma%%%ggla%/rs \?ﬂ ?nrlzﬁurdgé a subsea
onnect o HOUSTON\ 1874230. 3 V2003053 4 [0010] 7. The
welliid asrerbitt oIS X iEas S Siasubieh weblbersiastearbly o a surtece vessel.
transmtter for transmtting acoustical signals to
A tepheemsiects fie at iyaning Shayzeansals laweisd Bhroggh dheasiscanito the wellhead
mounted to the wellhead assenbly for receiving and
assembimsior peifogning epsiatiors & tho wdlleadedsemBlyt odl subsgnedntroller is
recei ver can al so be positioned on the tool. The too
located) redjacere chic veibseac tveHlidad gaskdigbly.00Thei pabsear @@&bMérNgorrols the
signal fromthe relay unit. [0011] The apparatus can
opeRdtb@ dfMbd ude ANsefdcerdliRr B Positimbd 8X tBN QRO RBUEIN aAd is in
sidewal | of the well head assenbly into the interior

con@thuhiBionelith@aduiss esioYier ViRG BXtQNLRRK n@iinﬁ _dﬁﬁﬂwalkaq“rom the
eni cl e or

controlled by either the renote operated v

surfaB€ cGRRIePto BRAubIISIEN L 8TAL 331 YO LWRRRA downward from the

surface controller along an exterior of the riser.

[0008] The tool can be hydraulically actuated. The apparatus can include a connector
extending through a sidewall of the wellhead assembly. The connector is controlled by the
subsea controller. The connector is in communication with the tool when the tool is in a
desired position. The connector can stroke between a disengaged position and an engaged

position.

[0069] The subsea controller can be a remote operated vehicle. The remote operated
vehicle engages the connector in order to stroke the connector between engaged and
disengaged positions. The subsea controller can also be a control pod mounted to an
exterior of the subsea wellhead assembly. A control pod line extends from the control pod

to the connector.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0012] Figure 1 is a
schemati c view of a tubing hanger being run through a
riser systemin accordance with the first enbodi nent
of this invention. [0013] Figure 2 is a schematic
vertical sectional view of portions of two of the
upper slick joints of the riser systemof Figure 1.
[0014] Figure 3 is a schematic sectional view of the
slick joints of Figure 2, taken along the line 3--3 of

OB 1 b P AT it B S RDETRAL gl s

a ri i,n_accor C this |nvent|on [ 0016]
aCO#thC&f &egaly do éo%‘ﬂetﬁﬁttf"\g‘ Jf% SKF 6Fn glsonhe @ relay d’dli"n@ﬁ'tmt‘?ﬁ to the
ublng hanger being run through a riser in
We@?@ SeHbdY it eaiyipg anw@mm@mg thooignplsptp ghe t00b iAs tapl signal
schenatlc view of a fourth enbodi nent of a tublng
receiygrgen alseibp gositioned londhgiook Fhiegeol signalaecaived actoating théntool upon
this invention. HOUSTOW 1874230. 3 V2003053 6 DETAI LED
recHESERIsiENR IR rofheTlay RREFERRED EVBODI MENTS [ 0018]
Referring to Figure 1, a wellhead 11 is schematically
shown | ocated at sea floor 13. Wllhead 11 may be a
[000#] Tlhespgadatus Samgiso inctudb ian gxthaduhlerpis faokxterls tiirough a sidewall of
Christmas tree of a type that supports a tubing
the vetigesd askdnibl intd\heddRELES thd WelRAE Gbserty. T‘l@@&t@r}lﬂaﬁl@ pfh can
subsea set of pipe rans 17. Pipe rans 17 will seal

be @nGunel B AfiePhe 2erfQS bpdiake Jelfitld Or 1RREMrA Pod WM | |
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not fully close access to the well if no pipe is
present. The subsea pressure control equi pnent al so
i ncludes a set of shear rans 19 in the preferred
enbodi nent. Shear rans 19 are used to conpletely

cl ose access to the well in an event of an energency,
and will cut any lines or pipe within the well bore.
Pipe rams 17, 19 nmay be controlled by wultrasonic
signals or they may be controlled by an unbilica

shear Tams mﬁﬁﬁg@m@wm nged
shear rans se flanged
00FA 858,05 S S of e BHBRE SR Bk S5 St i
I hat dt th
o R e e oo

conventional drilling riser. Riser 21 extends upmard
| evel 23 to bl pwout, prevent ("BOP") sta
10055 igese 35 acuomsive veRisal-ouinmg) Vel ppaioaspletwoctfithe tper slick
eq U|Enent that wll close on the outer dianeter of a
joings oldhe Hegy ayem efiBigreerl- menbers  as wel |l as fully close
mhen a tubul ar nmenber is not |located within. BOP stack
serves. as the primary pressure control unit for
Iﬂolﬂeﬁmeﬁ is ﬁgSChmatmqlw viswogfethe slidkniolooDbiguR] X daked Blong
and BOP stack 25 are supported by a tensioner (not
the §hedny obFigarefd. oati ng vessel or platform 27. Platform
27 may be of a variety of types and will have a
derrick and drawwrks for drilling and conpl etion
[00&erigtric dris 2 sEICOBTIOMESTP 0018 MRBABOSS o7 a[tiBRd hangeghsies run
1l illustrates a string of production tubing 29 | owered
thraugh a ristrein weddrddned evih thieinvagad. 11. A tubi ng hanger 31,
secured to the upper end of production tubing 29,
| ands
[0016] Figure 5 is a schematic view of a third embodiment of a tubing hanger being run

through a riser in accordance with this invention.

[0017] 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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in wellhead 11 in a conventional manner. A

conventi onal tubing hanger running tool 33 releasably
secures to tubing hanger 31 for running and locking it
to well head 11, and for setting a seal between tubing
hanger 31 and the inner dianeter of wellhead 11.
Tubi ng hanger running tool 33 typically includes a
qui ck di sconnect mnmenber 35 on its upper end that
extends through rans 17, 19. Rans 17 will be able to

00gBY Rl o Fighle B IRheRLED b st BoptaiRy o eoor 1.
Weletdo L Bahios & OB hotinded A aneth 9ok oB i G amas tre of

al ongsi de conduit 37 for supplying hydraulic and

typg et BHRPEHS 2 Bisie hanger WilHnn 4 niadenteratd, copngsty wellliead i hio sgibsea
conprises a plurality of separate lines within a

set phpipetamopt’ -cgnc rasns inyilk deel areuridonipe ¢fimdssignated size range but will
runni ng tool 33. The functions include supplying

nothipdly aaldsecackéssitd the ewsdluifend pipelispresgntt oFhe 3Bbskarpressure control
engagi ng and di sengaging wth tubing hanger 31, to a

equipoddaiso indedwani stof dieait tahisnQ ihalkggefedred emdOdiniedt. aShear rams
pi ston nmenber for setting a seal. Umbilical line 39

19 aRYusad S cdmslbtdiedosR] REdsE i€ Bel WelCRNAUShVEF andrh@Sency [ hd will
el ectrical functions, if enployed, may include Sensing

tVAHy WS ROSibé IvAfhen Yle WRA bdrdNMHiAY R0l 7 35 be controlled b
mléggsuringqgruid pre;;ures duriﬁgg{est#ng. T J%FPB%%G y

: ‘ = L _ ' hr h
I o P o 0 RRALER) o PSRBT,
joint 41 is secured to the upper end of conduit 37.

' ' ' i oi,pts 41 d
[Oﬂil:ﬂglgrrﬁselzm 'eHeH&I f fsgxez%r%mgqgel{lpv\%'d Cg/{dstg %rﬁlglﬁlg trls§r§a}1rs];e flanged

are connecte he upper end

ends on the individual 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.

[0020] 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

drawworks for drilling and completion operations.
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HOUSTON\ 1874230. 3 V2003053 8 at a point so that they
wll locate within BOP stack 25. Upper slick joints 41
provide a snooth cylindrical exterior for engagenent
by BOP stack 25. [0024] As shown in Figure 2, upper
slick joint 41 has an inner conduit 43 that axially

al i gns and connects with conduit 37 to enable tools to
pass through inner conduit 43 into conduit 37.
Optionally, upper slick joint 41 coul d have anot her

O L AR L T35 EE A v e

I, ondui t 37. In thls enbaodi_nment ,
weflisah i %@g&sﬁ%gﬁé& offistied Ry tetippecnd & prasgetion wbing 29, lands
\ fromthe upper end of riser 21 below BOP 25 to
in BF@FF%HM@? COPWESIP L oppsaer. shicervantipral tubing) hanganruoningrtool 33
conduit 45 that is of larger dianeter than inner
releagabé pecures to fubing hinger 3 foanurmimgiingslobldhgwitetn wealhead 11, and for
conduit 43 and outer conduit 45. Quter conduit 45 has
settingsarswd feioyekn hahing: bingex § b mnd thef innerstiahétagoewgdigadrant Tubing
by BOP stack 25 (Figure 1). Preferably, upper and

harigemenning abol (B3ay gisalibinaludéshequiptp discanngct Beter 89 &% i&fupper end
each upper slick joint 41 seal the annul ar space

thab@ityRie NhioBEE Fan@&NTY, Q9! EanGOTWill Be 4e télfélose Etﬁ:ﬁ%f 8t Qfsconnect
connectors 47 are mounted to the upper and |ower seal

meRbat B5 M&ofect HRNBEPSS i is RBed RE 160451 or lé%g‘?\{cg & do?utfmt 37,

joint 41. The various |ines fron1unb|I|c

whicR mdy%%cf)eofﬁfé‘ig% 'bﬁ}t%hlél@lg%%ﬁl Jﬁﬁ% lﬁlscmp eAShe AR 3% &h{)]\gg\&nnmg

49 exten ween upper

pengt ctors es 5 onnect to the
Ooupperbeglgas(r%e gr% °°RH%‘Z? { 3'nt§e 7 ﬂ%’“l ARG a

controller 51 on platform 27.
[0022] An umbilical line 39 extends alongside conduit 37 for supplying hydraulic and

electrical power to running tool 33. Umbilical line 39 comprises a phurality 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. Umibilical 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,

[0023] 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 conduit 37
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[0026] In the operation of the enbodi nent of Figure 1,
the operator perfornms drilling by running a drill
string through riser 21 and wel |l head 11. After the
drilling has been conpleted, the operator runs the
final string of casing (not shown) through riser 21
and HOUSTOMN 1874230. 3 V2003053 9 cenents the casing in
pl ace. The operator then runs tubing 29 on tubing
hanger running tool 33. The operator straps unbilica

o | SPoBL SOEATERTMe 90n S S5 MR HE 1 povie s
trat
RGN R S W B, Pt

operator assenbles the desired nunber of slick joints

0 hat.t e upper nost Ilck oint 41 will exten
W"ﬁ@d@% %ﬁﬂ‘ i 2 WP SNy g Iohas e 1n8?rn'fonz!&1tvﬁ'n3| that axially
ext end bel ow BOP 25. 90027 The operator runs contro
aligns aud cepnepts Syihcenndpis BY do cmble t9olstie pagsravek dnner conduit 43 into
penetrator connectors 47 (Figure 2). The operator
conglait 37 o fiptiperd s uppeb slink jining g & codd havlaregies irtneecandbit igpt shown)
hanger seals by providing hydraulic pressure through
located hlongside imes conduitd for cahmB8icating witinthie ubitO@InuBS sufhiding
operator may test the seal by closing surface BOP 25

congnid AR d Irsthiseknbofl ment, Sominuaidti@pislayd ohhliBhBSoANéBing a flow line
annulus fluid in riser 21. Subsequently, the operator

frofvalye Mpef aidadeisby2 1l IRy BOP B HI&@FAt7Ng gun through
upper slick joints 41, conduit 37, [|ower disconnect

menber 35, running tool 33 and into tubing 29. The

[002F1EU B IsiERR)bint G 11 16| Rt red | dah it 5 %9% sfun*af 8 d2HheRY¥ than inner
punpi ng down conduit 37 and tubing 29 returning

contd @ 498debulfit MinhnUAnbie bEAMRED thnBPHHHR 43 %Bd YLELHRLRES. Outer

conduit 45 has a smooth cylindrical exterior for 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.

[0026] 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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[ 0028] 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 well has been conpl eted,
the operator supplies hydraulic power through
unbilical 39 to running tool 33 to release it from
tubi ng hanger 31 for retrieval. [0029] Typically, a
nunber of wells would be drilled in the sane genera

h th drilli i 1 i i | ]
o R WE M TR et 55 o FBHi8 e i

11874230. 3 V2003053 i1l [ 21 )
toog'??gﬁ\'@aefm FiLans| wit "cb?f’ﬁ'fz?gg @%'g?lﬁ% Qﬁgm{vlgiﬁ%tr % selggied fervals.

| ocatjon. The  distance fromsurface BOP 25 to shear
When 7 the prodetrenieed lepgth, dhe operator sanagsts thedingg|of umbflieat 39 to
operator may need to di sconnect surface BOP 25 and add
pengtratppeanpectais di7 iod a dovedrmoptsséick joit 41 PTdE eperbloy asstinkles the desired
l ength of unbilical 39 is selected so that it does not
numshea g slidyv pmts #h oo ¢hat theeugpemgaish slidk joinsdid vall exteadgbsve BOP 25
The operator will select the length of umbilical 39

andthe hevethest 3hxk jolntv | enigettef belstbBIOPCHE. 39 that wil |
work for the |location having the shallowest water.
That is, the Iower end of upper slick joint 41 will be

[002PICHieesheiidryruns Lol lyied 8 BomBARirdfervini foethél ippdrinb peRetrator
the shal | onest water. Wen running tubing 37 for the

conBdtbis 47NMFighR Hhahk @}fﬁﬁﬂbr Ve &id 16&@&&1@6&%%@@2&5}{& s)\%sgﬁ@tubing

upper slick joint 41 is needed to span

han@éd 5dalsnBy ipfb%ﬁ%?léfdl\ﬂgfli@ ;bresgd?@ @g&g}fk ioRdRs %Hf@bq{iﬁ.gtag to

upper slick jol o exte east part o
41 S AL PEE 81 NGRS QUL BB G s
joiné%s7 4Pfan8 ggpl)srfnigcpif'e;sgljqu aﬁr:{'ull\ﬂvsi hLidpiaerEs%{ Qpl )éugsteagently, 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.

[0028] 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.

[0029] 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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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 selected range of water depth. [003Q Figure 4

di scl oses a second enbodi nent. In the enbodi nent of
Figure 4, running tool 53 has an orientation cam or
slot 55 that is positioned to contact an orientation
pin 57 nounted to the sidewall of adapter 62 bel ow

JpLpe. ra 17. a | ot 55 cont.acts rientatiqon pin
iR T P2 ethémbled FOG Padoms 25.df RyRE sterede . A fgpalion he
. tool .53 wi ]l te to a desired orientation relative
dls%cﬁg?mﬁéégacﬁé&’%ﬁe@é‘?‘%l rgms dP; BIYGEL diyptiffen fromswell to well.
retractable to npot protrude_into the bore of adapter
The epegatey mgy Resdnig|disgennect ﬂ@fagﬁ Bk 35038l add or remove sections of riser
HOUSTON11874230. 3 V2003053 | | 100311 Running tool 53
21.h Xeeforablye dst leogth Sumbglical 9 igrselettsd sbdbataik Idoeshatt ¢heagkseven
to various hydraulic and optionally electrica
thouginthe dengtts ofofiser Ahrhages.oBhe SR rathewidpichet theFéhgtl bfymabilical 39
with a reciprocal connector 61 when tubing hanger 31

to be thenmukienuna RaligthgoD ombilicaln3 B mtcht valli wokafol @kt Rchtidn’ hi\@Sy the
properly oriented running tool 53. Reciproca

shalloRese Giddr. 6ThdtSis, NBUBWEdedd o Fgdr &icld 2oiANd] RAR R located only
pl unger that extends out and sealingly engages

sligh@¢ 8L RAABEP 29 whil@ g?’xaﬁlgﬁn BRVHE Pwdsl QFtelg g\éﬁgxgﬁﬁﬂ%g&{@g% 37 for

reci pr ocal connector to a contro
e B SR B A 1B B UROL 7ot
sparréon r%ﬁ?'swg%rg@rrilﬁhg Hiofgeegér Vpa%esi', t%le %&t:rgtio? gchds%ﬂ 1cpe¥19 ﬂp%%l‘ Ll?ck joints
41 to extend at least part of the slick joints 41 through BOP 25. When coupling slick 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.

[0030] Figure 4 discloses a second embodiment. In the embodiment of Figure 4, running
tool 53 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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preferably include a hydraulic accunul ator that
supplies pressurized hydraulic fluid upon receipt of
a signal. Control pod 65 connects to an unbilical 69
that is located on the exterior of riser 21, rather
than in the interior as in the first enbodi nent.
Urbilical 69 extends up to a controller 71 nounted on
platform 27. 100331 In the operation of the enbodi nment
of Figure 4, when running tubing hanger 31, the

10038CR AR RRP 51 3853 FicPhGle 1058 bR Rl gl 18RS various
GRARPER SRMIhEr el FrbieRl T obiion b vas R o) alens

.Contr ol d 65 provides the power via line 67 to
WIE 4 HEWPIRTa SRRNEC °5r§1pwﬁer5w,bﬂtaqbarrgsméﬂ 1B e dandingy position and
.electrical or hydraulic. The operator signals control
orignéaiiogspin o Iphasyprgeethy arienied cunningetoot BB ouRteiprperd ®Bndctor 61 is
reci procal connector 61. This causes connector 61 to
mowtod Freadapier 62 swhhdsrgplerggageneritndsiothandeealptghc trezaS. receptacle
The operator then provides hydraulic pressure to the
S9.various lines via control pod 65 to cause running
tool 53 to set tubing hanger 31. HOUSTON11874230. 3
V2003053 12 [00341 The operator nmay al so sense vari ous
[0082in&t ¢onns] lineid3 eserls e@tiresipAialpO&inkétoNs1ab a control pod 65.
conponents, through lines 63 and 69. Typically, the

Comppatl @5 wilddatddambsdaNprefedly Oh af piiidiDof BRNGBEcaless@e control
determ ne whet her the seal has properly set. This may

equitfinh@ BRhY sRRAP kD). CUHESEpEsS aste@erfchibind H grahﬁ@controis that
annulus in riser 21 with 25 cl osed aroug condul t

Rfably Mlchalk RahAliric besi itk iyl
BBty (4B ST, By B LIS i o
receipt of a signal. Control pod 65 connects to an umbilical 69 that is located on the

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.

[0033] In the operation of the embodiment of Figure 4, when running tubing hanger 31,
the operator applies a signal to control ped 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 ped 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.
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in Figure 4) to engage a test port 68 located in the
sidewal | of adapter 62. In that event, pipe ransl?
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

00FBEIALE Ry Y s b rer P ERHTRS & Chcgsﬂt%%?o?’ﬂ'iﬁ885|l’°sm°ns of
connect ter 62. Recip

corgAge Bioufh inds Fhan Sire TSa B s amsrotariv gt (o el af tubing

exc hat rat than being connected to a subsea

ha“@S‘h? ffﬂ éeﬁ%@'%wp?ﬁ'g%%weél has ngp%b’s?eh blais tmaytet dang by applying
engaged by an ROV 75. ROV 75 is a conventional type

pregsE 10 the ét thecannplus He riser 2 hedth\BQP R2atdlosed akoudd conduit 37.
that connects to the controller 83. ROV 75 has a

Altgynaiskyu restingimgy be deneviiyt tilizinigta reinate dpsratedaghisleg"ROV" not shown
supplying hydraulic fluid pressure. Preferably, the

in Pigas slite esgage agesnipbit 68ctornsd imaharidewsiliotihRipRF 6DaVhH At avent,
sufficient volunme to stroke orientation pin 85 and

pipé eamr7owahld N eG4t ar tof 3lobdi broahd AUiRPRIRt SehibBNBRGo tc%ﬁf' ine the
53, and test the seal of tubing hanger 31 [ 00361 In

hydirdificQREs@EEOR Phmbél RerRERAHE TBMbf 1R Han g dﬂsﬁﬁﬁnd Flﬁe rams 17,

connects to orientation pin 85 and ekte It

hd KPS PECLREAE SRRl i LS GBUIIAS sy o

hyd%& 1(11 aﬂ%?res%ufe bRﬁva‘éteéérted int r?élgh (r:hea(r:nIb%rr gcg:u% be r%ggi orec? through

I'nt 0 engagenment
lines 63 and 69 by controller 71.

[0035] 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.

[0036] 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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tool 53 and sets tubing hanger 31. Then ROV 75 noves
over to test port 68 for providing hydraulic fluid
pressure for test purposes in the same nmanner as
described in connection wth Figure 4. [0037] In the
enbodi mnent of Figure 6, running tool 87 has an
ultrasonic receiver 89 therein. Arelay
receiver/transmtter 91 nounts to adapter 93 and is in
conmuni cation wth the interior of adapter 93.

tubﬁl‘agclﬁa!ng&r 3l L RYVP % ts%rgkrets 6%%1&?)%%: %?{0333 lflixtfq re?é:?ggzment with running

runni ng

o2 P%Aes'?? Wi Haneeh S4c AR ROV e oveb m A d0r P

(ﬂ rayl.ic fluid pressure for causing it to set and

hy éw‘ id pressHre dei (Y DvaRRSeS indhe same pEARGH astdecrihsd jins connection
lowered into the sea on an wunbilical |ine 97.

withykigure €al |ine 97 leads to a controller 99 on pl atform
27 [0038] In the operation of the enbodi nent of

gure 6, after tubing hanger 31 |ands at the pr oper

looﬁﬂsint iheremhodimep exf igwrestupphiting teols$yhad ai altrasonic receiver 89
transmtter 95. Transmitter 95 provides an acousti cal

theingnal relay reegeinitentmitanShimdudts ®ladaplet OB and i$ i BorBAGGSation
a signal to receiver 89. The signal wll cause

with tenihegot ofddaér 930 Reefver/Mmmites 9 RamedinkhRP ultResid Vikals to
89 thus controls electrical solenoids (not shown)

runiinghtbét debéive! 8K th Qhid iR mhéht, CRARAME [tSo1 047 hAsNsH ﬂﬂemél;}ﬁkssure
87. These sol enoids distribute hydraul i c pressurize

soubdeUéiféh fak @MMER IS IR ont AECAH gﬁl!l drélﬂlcrfﬁﬁti {’Eh@l‘ causing

various functions of setting eaS|ng

it t(g Eeg%g& ré%ase E:rgg'tgt%iymkgl ﬁ%eg ?ég%it{:agrq}nﬁtgp gﬁrj Es%&‘érséd qnets %}rlé s%%%n an

ower a

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

[0038] 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 controls 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.

[0039] 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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control line is not exposed well pressures during
conpl eti on operations. These HOUSTOM 1874230. 3
V2003053 14 enbodi ments help to reduce the risks of

shearing the unbilical line fromthe surface vesse
to the running tool, or having a |leak at the surface
BOP because of the unbilical line. The enbodinents in

Figure 2-6 also help reduce the risks of the issues
associated with conventional assenblies having the

R B SRR 9T W e v
o R Beo PlDEet eREE B O35S R BT o

&@Pse skill.ed if tge ?g that it is not_so |limted, but
embAIREUS dR FgYIE 1-8 350 ihglpstedbiem Hisedsksi ot Isanss aaseainged with
fromthe scope of the invention. HOUSTOML874230. 3
conyoiymebassembles Apwre thaxpnicelAingepxtesling thrayghdhpeiseawdle in fluid
for perform ng operations on an offshore well,
corgowprdtonrygth the bengle 8w wadlhbdvemseratdgenbl y; a ri ser
extending fromthe subsea wel |l head assenbly to a
surface vessel; a tool connected to a running string
[0040]dWhdehe dnstehticrudhs bhen shavar in whly sdvee wélitshieads, it should be
assenbly for perform ng operations at the well head
appassettbihpse skikebBethe aenthatoit lienotad) ianred, buh® susdkepable to various
wel | head assenbly that controls the
changes without departing from the scope of the invention.
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operation of the tool; a surface controller positioned
on the surface vessel; and a control |ine extending
downward fromthe surface controller to the subsea
controller so that the surface controller is in
conmuni cation with the subsea controller, the contro
line extending exterior to riser. 2. The apparatus of
claim1, wherein the subsea controller conprises a
renote operated vehicle. 3. The apparatus of claiml,

further conprising a cong;;é@%%extending t hrough a
sidewal | of the well head |y, the connector being

I t he subsea controller, the connector
I ﬁ&%lhﬁ%% nication with the tooI when the tool is
in a desired position. 4. The apparatus of claim 3,
whep ei '
L D oenfabpd-lf. f e S AINEP o Bt SEHIDel SEDHBYEL s
VQOQQQ@QH%?HQ iggng&baratus of claim1, wherein the

subsea con er conpri ses a renote operated

vehicle; an rt ri a connect or, ext endi ng

! e bl ex25ine ot o r BV bR et N Sa koo rect

connec okes between a di sengaged position and

an iy meﬁ?fim FANINE HEing gt dvressd thequgh thecrsst ingg the avellhead

the renote operated vehicle and in connunlcatlon
aSSW‘blﬁ forrerforpinghertionseat thegesllhpad aspenzblytesi r ed positi on.

a subsea controller adjacent the subsea wellhead assembly that controls the
operation of the tool;

a surface controller positioned on the surface vessel; and

a control line extending downward from the surface controller to the subsea
controller so that the surface controller is in communication with the subsea controller, the

control line extending exterior to riser.

2. The apparatus of claim 1, wherein the subsea controller comprises a remote
operated vehicle.
3. The apparatus of claim 1, further comprising a connector extending through a

sidewall of the wellhead assembly, the connector being controlled by the subsea controller,

the connector being in communication with the tool when the tool is in a desired position.

4. The apparatus of claim 3, wherein the connector strokes between a disengaged

position and an engaged position.
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6. The apparatus of claim 1, wherein the subsea
controller conprises a control pod nounted to an
exterior of the subsea well head assenbly; and further
conprising a connector extending through a sidewall of
the wel | head assenbly, the connector being controlled
by the control pod; and a control pod |ine extending
fromthe control pod to the connector. 7. The
apparatus of claim11, wherein the subsea controller
co ' 0 I ga 1tter for transmt.tin

S acors AErAG MM §unbAORE MitEs, sPhegloP RS remore
appar at us offc aim1, wherein the subsea controller

"Peé%%g‘ﬁ%é‘ﬂ% ang| LEYPRRSS ¢ ransmitter for transnitting
acoustical signals to control the tool; and further

conbFYEFHgr %fit?lghl%sythmﬂgﬁ Al plithe WRlheRe Rpssmkly, the connector
assenbly for receiving and transmtting the signals
strakgs paveep sl disongagete pagipen andignofngagesi podtion; Uihe lsemnector being
conprising a tool signal receiver that is positioned
congnallech by thsotemoteheperded veliignahd rie cemmenicatidnuatth mige toobwhen the
tool upon receiving a signal fromthe relay unit.
tooHENIST Mdiirk8 pddBen. 3 V2003053 17 10. The apparat us of
claim1, wherein the tool is hydraulically actuated.
11. An apparatus for perform ng operations on an
6. of f Bliroappamels| of dainpt,iwhergin thasebsbs eentivdled Edagtises a control pod

assenbly; a riser extending fromthe subsea well head
mo@eeBinkexiepiotoStiE hesen WEIHREd assembly; and further comprising
a connector extending through a sidewall of the wellhead assembly, the connector

being controlled by the control pod; and

a control pod line extending from the control pod to the connector.

7. The apparatus of claim [, wherein the subsea controller comprises an acoustical

transmitter for transmitting acoustical signals to control the tool.

8. The apparatus of claim 1, wherein the subsea controller comprises an acoustical
transmitter for transmitting acoustical signals to control the tool; and further comprising
a relay unit mounted to the wellhead assembly for receiving and transmitting the

signals to the tool.

9. The apparatus of claim 8, further comprising a tool signal receiver that is
positioned on the tool, the tool signal receiver actuating the tool upon receiving a signal

from the relay unit.
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a tool connected to a running string and | owered
through the riser into the well head assenbly for
perform ng operations at the well head assenbly; a
connector that extends through a sidewall of the
wel | head assenbly into the interior of the well head
assenbly, the connector being in fluid commnication
with the running tool when the running tool is in the
desired position; a subsea controller positioned

adjacent the subse | |.head S I he subsea
10,50 FEpalati o HARE . Vet SR oS P sl Fechrieh g
runni ng tool through the connector; a surface
controller siti.oned on the surf vessel ;. and a
11.¢0 A Brper e g e T SRRSO Pl RS L SABPBIGr ¢ o
the sybsea controller so that the surface controller
is ?ﬂﬁ%%ﬂﬁﬂﬁP@%?ﬁﬁﬂbWith t he subsea controller, the
control line Dbeing exterior to riser. 12. The
appaisr gstepding frainrtha ubsepuel iced asembliiie @ aurbisavessel er
conprises a renote operated vehicle, the renote
opet wobebmmediedtios matihaniripglahd laeveatsbthrmyigh thtearisehimto the wellhead
connector in order to actuate the running tool. 13.
assdhiely dppaerfatiomg @peratiaism the welthesdedspeniblg, subsea
controll er causes the connector to stroke between

| NNEkodidcb i RS toosch HALWINIEEME 2E0IheadVaReRBB3into the
18 14. The apparatus of claim 12, further conprising

inteddr @K HRNGBIMAd RERmbRAhE XSRS bliRs W I csthHENBltHonAlith the
the wel |l head assenbly into the interior of the

runifilk hdbt 3theR BREMMiNg tool is in the desired position:

a subsea controller positioned adjacent the subsea wellhead assembly, the subsea
controller being in fluid communication with the running tool through the connector;

a surface controller positioned on the surface vessel; and

a control line extending downward from the controller to the subsea controller so
that the surface controller is in communication with the subsea controller, the control line

being exterior to riser.

12.  The apparatus of claim 11, wherein the subsea controller comprises a remote
operated vehicle, the remote operated vehicle mechanically stabbing into the connector in

order to actuate the running tool.

13. The apparatus of claim 11, wherein the subsea controller causes the connector to

stroke between inner an outer positions.
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and wherein the renpote operated vehicle actuates the
extendabl e pin. 15. The offshore assenbly of claim 14,
where the extendable pin further conprises a stab
receptacle for the renote operated vehicle to stab
into to actuate the extendable pin. 16. The offshore
assenbly of claim1l, wherein the subsea controller
conprises a control pod, the control pod that is in
comuni cation with the connector via a control pod

[in f orm ng.an_operation in_ a
Hsu b?é% J‘lé\%ﬁrﬁﬁg anglge % I @ﬁp %{r ((E)OLIIH gn %é{]g P S g{en‘i@?ee R Higt extends
bet ween t | 1 head assenply. and a surf pl at form
thf%‘t%&}par F@WQF of fpeencifsad R E0RY i e ?dveiﬁwgasaﬂnbly;
$x&gnior of the riser to a subsea controller
ang $eFif'ng a tool on a running string through the riser
into the well head assenbly; and sending a signa
t hr Bademetpeperaad vefticle pefuatesthe peterdablearn.cont r ol | er,

which in turn controls the tool to perform an
operation. 18. The nethod of claim 17, wherein the

15.s ubSkmolithere aiserably of iedpimald, abewgsthe estendablgrizih furtieo wgmprises a
sea water to control the tool. HOUSTOM 874230. 3

stalygogada ot theromofhpermdhebickfto stahiintd 1vactwdoethe iextehduble pin.
subsea controller is a control pod nounted on

16.  The offshore assembly of claim 11, wherein the subsea controller comprises a
control pod, the control pod that is in communication with the connector via a control pod

line.

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

extending a control line downward along an exterior of the riser to a subsea
controller;

lowering a tool on a running string through the riser into the wellhead assembly;
and

sending a signal through the control line to the subsea controller, which in turn

controls the tool to perform an operation.

18.  The method of claim 17, wherein the subsea controller sends an acoustical signal

through sea water to control the tool.
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the exterior of the wellhead assenbly; and further
conprising: nounting a connector in a sidewall of the
wel | head assenbly; and sending a signal through a
control pod line to the connector, the connector being
in engagenment wth the tool when the tool is in the
desired position. 20. The nethod of claim 17, further
conprising: nounting a connector in a sidewall of the
wel | head assenbly; and stroking the connector inward

intg e t. mih the tool,in response a signal
194 o Ph RRRBEHT Mo} 1 uerii ek s OIS 183 % BoBdsd mgpneed on
the exterior of the wellhead assembly; and further comprising:

mounting a connector in a sidewall of the wellhead assembly; and

sending a signal through a control pod line to the connector, the connector being in

engagement with the tool when the tool is in the desired position.

20.  The method of claim 17, further comprising:
mounting a connector in a sidewall of the wellhead assembly; and

stroking the connector inward into engagement with the tool in response a signal

from the control line,
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