2252345 Title Tl EBACK WELLHEAD SYSTEM WTH SI DETRACK FAGIL L,I LTI ES 1. Field
of the invention: This invention relates in general t 0 “subsea wel | head

equi pnent, and in particular to a subsea 5 wel | head systemthat wutilizes
a tieback to a production platform and has the ability to renove the

i nner casing string without renoving the internediate and outer tieback

conduits. 2. Description of the Prior Art: 10 In a typical

ti eback system a floating drilling rig will initially drill afewvvells.g";f.
These wells will be conpleted subsea, but,initially will not have a
production Christnmas tree. Then, a pl atform wi Il be positioned over the

wel | s. Each subsea vveI head 15 ho ’H:ﬁ I ) i a
production Chri st ction
facilities and has a dril I | ng r|g for drilli ng subsequent wells. Before

tyi ng back, the floatlng dr have installed two

casi ng hangers I n gﬁeﬁ‘lﬁgaﬂ'%ggpng each connected to a

string of casing. The Iarger di aneter casing, referred to herein as the

i nternmedi ate casing, wll lﬁ‘ gonqﬁzé;éi&p tmal r :I.Qf [ l:nﬁdl ot § éw

casi ng hanger. The |nterrre ate casli ng anger on a shou
in the well head housi%®} d; o gfluipmant . candcin hPai"-'r?tiél"H@G’l ake dhsi‘Hﬁs“
hanger and the bare ofwé]l‘l(heﬁ lsystemhchat ngilizes a tieback to a production

platform, and has the ability to remove the inner
casing string without removing the intermediate and
outer tieback conduits.

2. Description of the Prior Art:

10 In a typical tieback system, a floating drilling
rig will initially drill a few wells. These wvells will
be completed subsea, but initially will not have a
production Christmas tree. Then, a platform will be
positioned over the wells. Each subsea wellhead

15 housing will be tied back to a production Christmas
tree at the platform. The platform has production '
facilities and has a darilling rig for dr:l.ninq
subsequent wells.

Bafore tying back, the floating drilling rig will

20 have installed ¢two casing hangers in the subsea

wellhead housing, each connected to a string of casing.

The larger diameter casing, referred to herein as the

intermediate casing, will be connected to the lower or

intermediate string casing hanger. The intermediate

25 casing hanger lands on a shoulder in the vellh_ead

housing. A seal seals between the ‘intermediate ceeinq
hanger and the bore of the wellhead housing.



-2- The inner string casing hanger, whirch supports the inner string of
typlcally | ands on the internedi ate casi ng hanger. A seal seals the

casi ng,

exterior of the inner string casing hanger to the bore of the 5
housi ng at a point ~above the internedi ate string casing hanger.
an outer tieback conduit wll
wel | head housing and the platformat the surface.

ti eback procedure,

wel | head
During the
be connected between the
One type connects the 10

tieback conduit to exterior grooves on thg wel I head housing, while another
t

type:connects to interior grooves The i

erior connector type is |ess

expersi ve than the exterior connector type and is nornmally preferred.
I nternmedi ate

string of c n en fronlthe surface nent
on the platforminto the §§+ £54M4 't£?ﬁ? {ﬂ%i héﬁgl 5%8
Subsequently, an i nndnner: | B§THRT ca_f ngcasing be tm!@aédyf rclnndarfane thc

.equi pment _at the pl auhe&mneaiaé readinge hahghf$ | ANgéar agedls faﬁg%ctaeﬂo:

h t hi th
rls erggfrgggegfgk I 3 t ?#5r r?f %Oghﬁell
production decl ines &P@-éheadf dRupdngs at ha dp#m: onbm Wheh intermediate

secured. Tubing w |
producing the well.

anot her wel |

by si defgt@iligngasinyg hangep( ocedure, the operator will cut 25

An

the inner string above the |evel of cenent and pull the inner string from

the well .

He wil |
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go back in with

During the tieback procedure, an outer tieback
conduit will be connected between the wellhead housing
and the platform at the surface. One type connects the
tieback conduit to exterior grooves ‘on the wellhead
housing, while another type connects to interior
grooves. The interior connector type is less expensive
than the exterior connector type, and is normally
preferred. An intermediate string of casing will
extend from the surface equipment on the platform into
the bore of the intermediate string casing hanger.
Subsequently, an inner string of casing vill be lowered
from surface equipment at the platform into the bore of
the inner casing hanger and secured. Tubing will then
be placed within the inner string for producing the
well. The Christmas tree will be at the platform.

If the well production declines after a few years,
the operator may wish to drill another well by
sidetracking. In this procedure, the operator will cut
the inner string above the level of cement and pull the
inner string from the well. He will go back in with
drilling equipment to sidetrack and drill a deviated
well from the initial well at a point above the upper
end of the remaining casing in the well. In this
manner, the operator will be able to utilize the



drilling equipment to sidetrack and drill “a deviated wekl fromthe initial
wel |l at a point above the upper end of the remaining casing in the well.
In this 30 manner, the operator will be able to utilize the - 3-

exi sting subsea wel | head housing, internediate casing string, and

I ntermedi ate casing hanger. One problemin performng this task, however,
Is inretrieving the inner string of casing. If the 5 tieback is of a
type that connects the outer tieback conduit to the bore of the well head, .
housi ng, then the inner string casing hanger cannot be pulled upward fmggf
t he wel |l head housing without first renmoving the outer tieback conduit. ~
The internediate string tieback 10 conduit woul d al so have to be

removed. If the outer tiebagk condujt. is, of the type which, connects to
exterior grooves oﬁ"f‘ffe"’\ﬁel‘f hfpd }?“gt'ﬁ'n t&F‘P&%ﬁ%kcﬁﬂ it
except the outer sstrimg,mang bntermediate casimghbangede outer tieback

connector is 15 interior or exterior, either procedure is tine

consum ng, requl s K410, 00 0" 1P e AShISAP Bhaokabl RULLSSE, VEL' M

in rettievinq the inner string of casing. If the

5 tieback is of a type that connects the outer tieback
conduit to the bore of the wellhead housing, then the
inner string casing hanger cannot .be pulled upwvard from
the vellhead housing without first removing the outer ;;)
tieback conduit. The intermediate string tieback

10 conduit would also have to be removed. If the outer
tieback conduit is of the type vhich connects to
exterior grooves on the wellhead housing, all strings
of tieback conduit except the outer string must be
removed. Whether the outer tieback connector is

15 interior or exterior, either procedure is time
consuming, requires killing of the well and removal of
the surface wellhéad equipment.



SUMMARY OF THE I NVENTION In this inverition, the inner casing hanger is of
two parts that are separable from each other. The i nner casi ng hanger

i ncludes an inner portion and an 5 outer portion. The inner and outer
portions will be latched together at the surface by a releasable latch. The
I nner portion supports the string of inner casing. The running tool for the
i nner casing string will connect to the outer portion. 10 The
entire assenbly will be lowered into place and | anded on the internediate
caSjng hanger. A seal will seal between.tBe_outer hanger portion and the
bor e 0f the wel | head. Subsequently, a tieback assenbly will be install ed.
.The tieback assenbly includes an outer 15 ti eback conduit that connects

to the wellhead housing, and an int esumMirY OF TEPANVERDEORY that inserts

into an upper section of the bore of the outer hanger portion. An inner
tieback string extends into the bore of the inner hanger portion. 20
1f sidetrack drilling iEn thiserinventiany, tllehénngereamgmlkinghﬂ ideof

i nner string of casingwat pargsi rﬁhaﬁooaﬁt Be ssmr;t fﬁ‘el‘h‘cﬂ tﬁg?rat Of'h
will pull the inner tighagk §;{%%g€m$ g caus tC ore ease
the inner hanger portlon rom out & h?;'lﬁ yaess Foﬁ’"

hanger portion Wil nBY kex pparelony ot The ﬁansneam:tmtdzarmtm lwl:ll,]. be
bringing along wth ilatéitedtcgether iat'theCatrfite? Ve e h

di aret er of the i nner wRgNgite YeeAdel SulpBoesElb 'd ﬁQ%f'iﬁﬁlefze?’Q?ﬁt he

I nt er nedi at e or cas
The running tool for the inner casing string will

\v connect to the outer portion.

10 The entire assenbly will be lowered into place and
landed on the intermediate casing hanger. A seal will
seal between the outer hanger portion and the bore of
the wellhead. Subsequently, a tieback assenbiy will be
installed. The tieback assembly includes an outer

15 tieback conduit that connects to the wellhead housing,
and an intermediate tieback string that inserts into an
upper section of the bore of the outer hanger portion.
An inner tieback string extends into the bore of the
inner hanger portion.

) 20 If sidetrack drilling is later desired, the
St operator will cut the inner string of casing at a point
above the cement level. The operator vi].l' pull the
inner tieback string upward. This causes the latch to
release the inner hanger portion from the outer hanger
25 portion. The inner hanger portion will move upward
relative  to the outer hanger portion, bringing along
with it the string of inner casing above the cut.

The outer diameter of the inner hanger portion is
less than the inner diameter of the intermediate



-5- tieback conduit. Consequently, the internedi ate and outer tieback
conduits can remain in place as the inner string is renoved. This
operation may be perforned through the surface .well head housing, with a

bl owout 5 preventor in place and with full pressure control. -6- BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is_.a quarter vertical sectional view:
of a portion of a subsea wel | head syster% constructed in accordance wth
this invention, and shown after 5 drilling but before installati on of a
tieback assenbly. Frfeback2&onddiB arconsetiesntly S ceid Oﬂﬁ{:ei‘bé'd\faéﬂ

subsea wel | head of Ehﬂ&i-etﬂeh cﬂ-ﬂvﬁtE g%%gﬁﬁ {T‘oé}/ |nstaII g.ur‘g“B

is a vertical sectloa q’rpor |on
shown in Figures 2A% $%-he Th a@@%@ﬂbl!ﬁmnuel mr!otmeger
portion renoved in pheqmqlat tha feur facde wedlhesll iNdusihg, with -a blowout

5 preventor in place and with full pressure control.




DETAI LED DESCRI PTI.ON OF THE | NVENTI ON. Referring to Figure 1, well head
housing 11 is a conventional tubular nenber that will be |ocated on the sea
floor. Wellhead housing 11 has.a cylindrical bore 5 13 and an upward
facing | andi ng shoutder 15 |ocated in bore 13. Large di ameter conductor
conduit (not shown) will be secured to the |ower end of the well head
housing 11 and will extend into the well for a selected depth. 10
An internediate casing hanger 17 lands in bore 13. Internedi ate casing
hamget. 17 is secured by threads to a stri ng of internediate casing 19.
| nt erredi ate casing 19 extends through the®°conductor conduit to a greater
«depth in the well and is cenented in place. 15 ' I nternedi ate
string casing hanger 17 | BRIEF\DESCROIPTION OF'THE DRAWENGSt ring 21
which lands on the | anding shoulder 15. A lock ring 23 will nove outward
into a recess provided in the bore 13 to | ock internediate casi ng hanger 17
to wel | head housing 11. 20 Figugpe }|is & quprter Vm&e§°‘=§§°"bg v’taﬂg of a
exterior of internedi gortian NGE hanosibsed aéIMicadui systén onitructed in
cementing. After cenentin g % nvg@&ongéipacmgmq{onsealaﬂ VéRdwrP®

Fd Rown own 0 a '

from an upper posi ti-ona(c oer pQsition asni own
in Figure 1. Seal 27 widnilddngcbul befone;iinstablation.of Actighpackpassenbly.
Ret ai ner nut 29 secures to threads 31 formed on the exterior upper end of

the intermediate casing ha”%‘i&u%ls 2A and 2B are vertical sectional views of
: the subsea wellhead of Figure 1, showing a tieback
Nt assembly installed. : :

Figure 3 is a vertical sectional view of a portion

10 of the subsea wellhead as shown in Figures 2A and 2B,

showing the tieback assembly and inner hanger portion
_removed in preparation for sidetrack drilling.



-8- An inner string casing hanger conprising an outer portion 33 and an

I nner portion 35 wll be supported on the internedi ate casing hanger 17. A
string of inner casing 37 secures to the lower end of the inner hanger 5
portion 35 by threads. The inner string 37 is typically 9-5/8 inch
or 10-3/4 inch in diameter and wll extend normally to the total depth of
the well. The outer hanger portion 33 has a downward facing shoul der 39 on
its exterior that lands on the rim41 of 10 the internedi ate casing
hanger 17. A support ring 43 secures to the outer hanger portion 33. A_ 'z
| ock ring 45 locates directly above the7sapport ring 43. Lock ring 45 S
engages a recess in the bore 13 of well head housing 11 in a conventi onal

manner . Fluid passages 47 al bpeaifen pédiaRdeencss Ofmk TS| NS dur i ng

cenmenting. A packoff or seal 49 will be noved into the position shown in
Figure 1 and set after cenenting. Seal 49 is conventional and is held by a
retai ner nut 51. Retai nerReferritgstourdgure 1iLir smdlhead! Mah&dqont e a0

exterior of the uppesoightilonhlictabifiy i f-.‘ﬂ\il\%'

T
portion 33 has an up re se and Q r%re S e}

smal | er di amet er. ﬁ% ¥ -ar g‘hggﬁ?@d“%‘ﬁﬁ}% 1 has 3’3‘“ €Al hare o5
section 55 for %ngagl&emdtgn&mﬂehcbml landimmgmemaetnms sbeatﬁd ik set

of internal, parallebofiéOPySS Large diameter conductor conduit (not shown)
will be secured to the lower end of the wellhead
housing 11 and will extend into the well for a selected ..
depth. o/

10 An intermediate c_:asihg hanger 17 lands in bore 13.

Intermediate casing hanger 17 is ‘secured by threads to

"a string of intermediate casing 19. Intermediate

~ casing 19 extends through the conductor conduit to a
greater depth in the well and is cemented in place.

15 Intermediate string <casing hanger 17 is
conventional, having a support ring 21 which lands on
the landing shoulder 15. A 1lock ring 23 will move
outward into a recess provided in the bore 13.to lock
intermediate casing hanger 17 to wellhead housing 11.

20 A plurality of passages 25 on the exterior of
intermediate casing hanger 17 allow fluid returns
during cementing.

After cementing, a conventional packoff or seal 27
will be moved from an upper position (not shown) down
25 to a lower position as shown in Figure 1. Seal 27 will
be set and retained by a retainer nut 29. Retainer nut
29 secures to threads 31 formed on the exterior upper
end of the intermediate casing hanger 17.



59 are fornmed in the | ower bore section 57 near the |lower end of the outer
hanger portion 33. The upper flanks of the grooves 59 are inclined. A
split latch 30 ring 61 will engage the internal grooves 59. Latch

-9- ring 61 has grooves or circunferential teeth on its exterior that mate
wi th the grooves 59. The inner hanger portion 35 has an exterior that is

| ocated entirely wthin the | ower bore section 57 of 5 the outer
hanger portion 33. Vertical exterior channels 63 are |ocated on the
extgrtor of the inner hanger portion 35. An external groove 65 | ocates on
the exterior of the inner hanger portiong35. G oove 65 is positioned

-adj acent internal grooves 59 when the 10 I nner hanger portion 35 is

Iatgheg tﬁ t he outelr hangermqrﬁue&ns%ﬂag ahamlag Hagdr2 icohp@ising lard mcﬁc
i hner and out er hanger PREVA 33" 48a' 48 4“ e e L
anti-rotation pin (nottReoimtermeddntsocasingi hanger split Af Stﬂéig Afchinner)
61 and engages slots pefsinged7 liebh&eﬁrﬂeveﬁe59wﬁ5 éria [oreehat 1mﬁtnm;éi

the inner hanger porti eI ti t he out er ng r 3..20
A recess 67 joi nsfpt he ggfgrrfgl g'r oic‘) es @E? f’én%(r)m& 0”2 is
ext ends downward from EYPigadY @R inch or 10'3/4 inch  in diameter and

will extend normally to the total depth of the well.

_ The outer hanger portion 33 has a downward facing
L shoulder 39 on its exterior that lands on the rim 41 of
10 the intermediate casing bhanger 17. A support ring 43
secures to the outer hanger portion 33. A lock ring 45
locates directly above the support ring 43. Lock ring
45 engages a recess in the bore 13 of wellhead housing
11 in a conventional manner. Fluid passages 47 allow
15 - the pﬁsage of cement returns during cementing. A
packoff or seal 49 will be moved into the position
shown in Pigure 1 and set after cementing. Seal 49 is
conventional and is held by a retainer nut 51.
Retainer nut 51 secures to threads 53 located on the
20 exterior of the upper end of the outer hanger portion
33.

Outer hanger portion 33 has an upper bore section

55 and a lower bore section 57 of smaller diameter.

Threads 58 are located at the upper end of upper bore

. 25 gsection 55 for engagement by a conventional running
tool (not shown). A set of internal, parallel grooves

59 are formed in the lower bore section 57 near the

lower end of the outer hanger portion 33. The upper

flanks of the grooves 59 are inclined. A split latch

30 ring 61 will engage the internal grooves 59. Latch



65. The dianeter of recess 67 is less than the dianeter of external ;
groove 65. \Wen the inner hanger portion 35 is pulled upward relative te. -
the outer 25 hanger portion 33, the recess 67 will locate radially
invard fromthe latch ring 61. The latch ring 61'will contract into recess
67 due to its natural resiliency. This causes the teeth of the latch ring
61 to di sengage fromthe grooves 59 This frees the inner hanger 30
portion 35 fromthe outer hanger portion 33. - 10 - Inner hanger portion
35 has a bore 69. A set of threads 71 are formed in bore 69. A protect4gre
sleeve 73 will be installed in the borg 69 during drilling operations.
Protective sleeve 7 secures to the 5 threads 71. J-slots on the

3
upper end of prot ectﬁz s&f@ﬁ(f%garsarﬁgaeo@%igrﬁﬁ';g:%&fﬁ Neadtd | 6 Yrgard

fromthe inner hanger portlion upper protective sleeve 73
i s enlarged and has dovcthal mate, yiith the grARvespdPe section 55 of the

out er hanger 10 portion 33. Seals 72 seal the protective sleeve 73 to

the bore 69. The seals 7qng ignf hRAgBEOpSELINE # IR of et BEY

bet ween the outer harnﬂg(ir Qg%l on ,33 .a I nner, hanger portion 35 1 n

order to seal the arhfurgsated gntirely mi SFO _t*‘U’érs_Pgﬁge‘ePé’ji"é‘ S&n8¥ed

as shown in Fi ure 2ihe acuter thangem| yporktionsund.i s pVertital besxtterior
channels 63 are located on the exterior of the inner
hanger portion 35. An external groove 65 locates on
the exterior of the inner hanger portion 35. Groove
65 is positioned adjacent internal grooves 59 when the

10 inner hanger portion 35 is latched to the outer hanger

portion 33 as shown. ' :

The latch 61 will locate in both the external
groove 65 and the internal grooves 59, retaining the
inner and outer hanger portions 33, 35 together. There

15  is also an anti-rotation pin (not shown) which locates
in the split of the latch ring 61 and engages slots
provided in the grooves 59, 65 to prevent rotation of
the inner hanger portion 35 relative to the outer
hanger portion 33.

20 A recess 67 joins the external grooves 65. Recess U
67 is annular and extends downward from external groove
65. The diameter of recess 67 is less than the
diameter of external groove 65. When the inner hanger
portion 35 is pulled upward relative to the outer

25 ‘hanger portion 33, the recess 67 will locate radially
inward from the latch ring 61. The latch ring 61 will
contract into recess 67 due to its natural resiliency.
This causes the teeth of the latch ring 61 to disengage
from the grooves 59. This frees the inner hanger

30 portion 35 from the outer hanger portion 33.



channel s 63 on the exterior of the inner hanger portion 35. Alock ring 77
serves: to prevent upward novenent -20 of the inner hanger portion 35
relative to the outer portion due to internal pressure. Lock ring 77 is a
split ring that is-wedged outward into-a groove 78 in the outer hanger
portion 33 during assenbly of the protective sleeve 73. When in pl ace,

I nner hanger 25 ° portion 35 can not nove upward relative to the outer
hanger portion 33. A shoul der 80 on the ext'@r or of protective sleeve 73
wi |4 )engage a mating shoul der on the interior of lock ring 77. v%en the

prof‘é’ctlve sleeve 73 is rogated and noved Wab-'g a runm ng t ool
_engagi ng the J-slots 74, il'é“ ’\’#BP Il'fg/'t ‘ng AY?‘Tf'pvﬁ’éﬁd.
Lock ring 77 retractsthrendgr‘bbvere foaedalinobore €nel Mectmetsbqe%

to be later renoved f"l@mﬁllherbﬁal‘ﬂﬂamﬂ'ﬁf‘ tha ﬂ:dﬁuré 1dhﬂ t&ﬂfﬂﬁ
,Subsea wel | head systemaft dr|II| h{)rlo to | l1n |eﬁ

equi pment. Referring CBEPGHIRR 2A ﬁY)’otc 3‘[5’?‘?8 1 ugé% a
gui de funnel 79 3 Qui §dreadmelly9 @-Me@t@eommert mtshcqfcpmuect{mt
shown) that extends tezaeobaﬁ Girdblle the Slédvac @3 Eurwlpulaeu medzm

the upper end of well Qg QQF 0 | ugles
means for securing the unne Wﬂeﬂpﬁ%eac? hou5| th(Qasc é’f’
enbodi nment protectivo sleeve 73 is en arged has seals 76 for

engaging the upper bore section 55 of the outer hanger
10 portion 33. Seals 72 seal the protective sleeve 73 to
the bore 69.

The seals 76& 72 of the protective sleeve 73 serve to
seal between the outer hanger portion 33 and the inner
.hanger portion 35 in order to seal the annulus. When

15 the protective sleeve 73 is removed as shown in Pigure
2B, access to annulus pressure is provided by the
channels 63 on the exterior of the inner hanger portion
3s. '

A lock ring 77 serves to prevent upward movement

20 of the inner hanger portion 35 relative to the outer
 portion due to internal pressure. Iock ring 77 is a
split ring that is wedged outward into a groove 78 in

the outer hanger portion 33 during assembly of the

W protective sleeve 73. Vhen in place, inner hanger
25 portion 35 can not move upward relative to the outer
hanger portion 33. A shoulder 80 on the exterior of

. protective sleeve 73 will engage a mating shoulder on

the interior of lock ring 77. When the protective
sleeve 73 is rotated and moved upward by a running tool

30 engaging the J-slots 74, the shoulder 80 will pull the
lock ring 77 upward. Lock ring 77 retracts from groove



shown, this includes a torque nut 81 which acts against a |atch 83. The

| at ch 83 engages internal grooves 85 |ocated in the interior of wellhéad
housing 11. This 15 structure is described in nore detail in U S Patent
4,976, 458, Decenber 11, 1990, Hosie et al. An internmediate string tieback
conduit 87 wll be lowered through the outer tieback conduit, and | at ched
into place for connecting with the internediate string 20 of casing 19
(Fig. 2B). The internediate string 87 of tieback conduit conprises casi-ng
of the same dianeter as internediate string casing 19. A latch 8%a+s
carried by the internmediate tieback string |ower term nation member 91.
Latch 89 wll engage threads 25 formed in the torque nut 81. Latch 89 is
a split ring that will ratchet into ptaté® during the |anding procedure. |f
the internediate tieback conduit 27 is |ater renoved, rotatlon may be

enpl oyed to reI ea g I aigi},‘&ﬁ,i rqp;hgpe Hetigare %ﬁgﬂ back cond?n t fﬁf gl ower

term nation I nt ernmedi t|e sl i des
into and ends |n ’E'ﬂé"\ﬁﬁ‘ﬁefr%r‘ﬂ"fé'cpi’BﬁeSW He 33ut er hanger portion 33
(Fig. 2B). Seals 93 seal the internediate tieback 5 |lower term nation

member 91 to the OUterrerpqrﬂthQrﬁs AEAET sBEBY 2 lwdi1Haal eéi’dt\éﬁ
sleeve 73, a stri ng er drilling, but prior to installing tieback
5 equipment. Referring to Figures 2A and 2B, the tieback
~ equipment includes a guide funnel 79. Guide funnel 79
is secured to outer tieback conduit (not shown) that v
extends to a platform at the surface. Funnel 79 will
- land on the upper end of wellhead housing 11. The
10 tieback assembly includes means for securing the funnel
79 to the wellhead housing 11. In the embodiment
shown, this includes a torque nut 81 which acts against
a latch 83. The latch 83 engages internal grooves 85
located in the interior of wellhead housing 11. This
15 structure is described in more detail in U.S. Patent
4,976,458, December 11, 1990, Hosie et al.

An intermediate string tieback conduit 87 will be
lowered through the outer tieback conduit and latched

into place for connecting with the intermediate string

20 of casing 19 (Fig. 2B). The intermediate string 87 of '
tieback conduit comprises casing of the same diameter
as intermediate string casing 19. A latch 89 is
carried by the intermediate tieback string 1lower
: termination member 91. Latch 89 will engage threads
25 formed in the torque nut 81. Latch 89 is a split ring
that will ratchet into place during the landing
procedure. If the intermediate tieback conduit 27 is
later removed, rotation may be employed to release

‘latch 89 from the torgue nut 81.

.



I nner tieback conduit 95 is lowered fromthe platformthrough the

I nternmedi ate tieback conduit 87. - -lnner 10 ti eback conduit 95 conprises
sect'ions of casing of the sane.size as the inner casing 37. | nner

ti eback conduit 95 has a | ower term nation nenber 97. The | ower

term nation nmenber 97 has threads 99 on its exterior. Threads 99 w |
secure into the threads 71 15 I n e_inner hanger portion 35. An annul ar
| ock .nenber 98 will be carried by the | ower term nation nenber 97. Lock

menfel 98 is a split ring oflowee Sa@mhi€idnd LuRBedsS §£ | QK %ef 77
¥ 7

I g. h ' | ' 3.,20 Kk 98
Snaps into the or chveribaied HeRhcH BEhuFe 3T haes) soko b aperrin onco

snapped i n, |ock FRRHEPPEB here sestionhsS| ofiethecoutexthangereporti®@y to t he
outer hanger portssn(823g. 2B)mt Sé&4le)930\6RadNEneankdPhediatieN BN

1 I nat i 7 W | 8 f 8 | at
pul 11 ng upwar d o PHeE| Sebithasiol dekberBL ¥4 chp, Sl Ihgfics Bt . 5

Seal s 101 seal th33fnner tieback conduit |ower termination nenber 97 to the
i nner hanger portion 35. Once equi pped as shown.in Figures 2A and 2B,

roducti on 13 - tubj r | Nabe J ede f Or
B 011 e el L SORL LY Ol 36 Lo iy ol S e
through the intermediate tieback conduit 87. Inner
10 - tieback conduit 95 comprises sections of casing of the
o _ same size as the inner casing 37. Inner tieback
e conduit 95 has a lover termination member 97. The
lower termination member 97 has threads 99 on its
.  exterior. Threads 99 will secure into the threads 71
15 - in the inner hanger portion 35.

An annular lock member 98 will be carried by the
lower termination member 97. Lock member 98 is a split
ring of the same size and type as the lock member 77

. (Pig. 1) that is carried bv the protective sleeve 73.
20 Lock member 28 snaps into the groove 78 previously
occupied by the lock member 77. Once snapped in, lock
member 98 will lock the lowver termination member 97 to
the outer hanger portion 33. A mating groove amd
&,z shoulder on the lower termination 97 will pull the lock
25 member 98 from groove 78 vhen later pulling upward on
the lower termination member 97, as shown in Figure 3.

Seals 101 seal the inner tieback _condu_it lover
termination member 97 to the inner hanger portion 35.
Oonce equipped as shown in Pigures 2A and 2B, production



t hrough the wel |l head housing 11 and conductor pipe (not 5 shown) to a
sel ected depth. Then internediate casing 19 wll be run on the

i ntermedi ate casi ng hanger 17. The internedi ate. casing 19 will be cenented
in place and a seal 27 installed. Then, the well will be drilled to a
greater depth. 10 Once the desired depth has been reached, the inner

casing string 37 will be run. In running the inner string 37, the outer
hanger portion 33 and the inner hanger portion 35 will be |atched together
by latch ring 61. The protective sleeve 73 will be installed 15 in _ &
pl ace. The lock ring 77 will be we ged into the groove 78 by the w
protective sleeve 73. ~ The inner ing 37 will be secured to the | ower
end of the inner hanger portion 35 A running tool (riot shown) will be

secured to threaﬂmi Qnd! btheyt @ !p tRén 3B + re
assenbly w || ! g\/\s‘gr ed @g Q &u Thg%ut er ha‘ng%?s pac}-ri?lao?a 3 wll '
| and on the |nt a‘FéPa ﬁg hanger 17. Cenent will be punped down the
i nner string 37 to return up the annulus betveen the inner string 37 and

internediate string I Jferat@BAf GHENLGEL WIAISCRird® We! |abPH 3@t between
t he outer hanger, bore 13,0 hou |ng 11. Once a
producti on Iatftg}%hgh ge%g;ﬂqeé gé ‘Vée??fgﬁ'(#ﬁ f a
ti eback assgmﬂ yehgwm) ttﬁe,q selected depth. Then intermediate casinq -
19 will be run on the intermediate casing hanger 17.
The intermediate casing 19 will be cemented in place

and a seal 27 installed. \J

Then, the well will be drilled to a greater depth.
10 Once the desired depth has been reached, the inner
casing string 37 will be run. In running the inner
string 37, the outer hanger portion 33 and the inner
hanger portion 35 will be latched together by latch
ring 61. - The protective sleeve 73 will be installed
15 in place. The lock ring 77 will be wedged into the
groove 78 Dby ‘the protective sleeve 73. The inner
string 37 vill be secured to the lower end of the inner
hanger portion 35. A running tool (not shown) will be
secured to threads 58 of the outer hanger portion 33.

20 The entire assembly w:ln be lowered into the well.

The outer hanger port:ion 33 will land on the
intermediate casing hanger 17. Cement will be pumped
down the inner string 37 to return up the annulus
between the inner string 37 and intermediate string 19.

25 Once cemented, the seal 49 will be set between the
outer hanger portion 33 and the bore 13 of wellhead
housing 11.

Once a production platform has been positioned
over wellhead housing 11, a tieback assembly will then



- 14 - be installed as illustrated in Figures 2A and 2B. The funnel 79 wl|
be | owered on tieback conduit (not-shown) over the well head housing 11. The
i ntérnedi ate tieback conduit 87 will be lowered in place and | atched 5

by latch 89. The protective sleeve 73 will be renoved by a running tool
engagi ng J-slots 74. The lock ring 77 will be retrieved along with the

protective sleeve. The inner tieback conduit 95 wll be |lowered into pl ace
and rotated to secure it to threads 99, as shown in 10 Figure 2B. The
| ockGpenber 98 will lock the |ower termination 97 to the inner hanger
portion 35. Conventional surface wellhead;gquipnent (not shown) is
.progressively installed during this operation. 15 If it is later
desired to sidetrack fromthe well, the operator will nake a determ nation

in a conventional maniber 1asttméd1€aumﬂudtﬂehdointiﬂwmh and kayi n@he
removed the Christ mfﬁmkie% aﬂﬂli n%‘? 5.891;?3&’ ! gwouéiga%&en%fﬂdu{% glnot

t hen renmove the 20 a casin

poi nt just above the Lf&%’?‘ I%\’/%'r' ﬂ?‘ ¥Rl lhead, housing; 13. cu’é'h‘! Hintermediate
casing 37 at this poi rtiiebabk W&B?Mliltﬁcmm\deihhﬁlmtdﬂmlfa%heand

g:‘ ugatsihﬁgwglyl pﬁltﬁ |t Elgsu vvarg é?'he I ey ‘{iﬁ ‘@'ﬂrk UI t'}‘g?uril'%r ?

pull will nove the in %&?1‘3@ SoF??bn‘%!P!%r"{f’rlé’lt&t i74e t Thehdoskt @ring

hanger portion 33. O‘newlin becrstrisve® Alongnwvithdthé| protectiveoislleaivel

ring | The inner tieback conduit 95 will be lowered into place

v _ and rotated to secure it to threads 99, as shown in

- 10 Figure 2B. The lock member 98 will lock the lower
termination 97 to the inner hanger portion 3S.
Conventional surface wellhead equipment (not shown) is
progressively installed during this ocperation.

15 If it is later desired to sidetrack from the well,

the operator will make a determination in a

conventional manner as to the upper level of the

cement. Having removed the Christmas tree and

installed a blowout preventer, he will then remove the

20 tubing. He will then lower a casing cutter to a point

just above the upper level of the cement. He will cut

, the inner casing 37 at this point. The operator will

\od then remove the cutting tool and plug the well at this
point.

25 He will remove the inner string 37 of casing by

pulling upward on the inner tieback conduit 95. The

upward pull will move the inner hanger portion 35

. upward relative to the outer hanger portion 33. Once

. the recess 67 positions radially inward of latch ring
30 61, the latch ring 61 will contract into recess 67.

The latch ring 61 will no longer engage the grobves 65.



30 61, the latch ring 61 will contract into recess 67. The latch ring
61 will no | onger engage the grooves 65. - -15- Continued upward pulling
will pull the inner hanger portion 35 and inner string 37 fromthe well.
Because the outer dianeter of the inner portion 35 is less than the

i nternedi ate tieback conduit 87, there 5 IS no need to renove the

I nternmedi ate tieback conduit 87 during this procedure. Once renoved, the
assenbly will appear as shown in Figure 3. The operator will then |ower-a
drill bit on drill pipe (not shown) along with sidetracking equi pment t=™
drill a newinclined 10 well from.a qppint just above the cenent |evel of
the old well. The invention has significant advantages. The two piece
casi ng hanger-allows the inner casing to be renoved w thout renoving the
surface wel | head eqténtimued] Supwaxd t pebhidg ceilili pull Titha ainreys hanger
si detracking witho d r L > | rmts
operations with ful o%lggéﬁeaggn%ﬁéé#nggd?mtﬁﬁ% %ﬁRZés been shown
in only one of its forms, it should be apparent to those skilled in 20
the art that it is not fedausiettlie Guter Aimmsteptod|the dnnari portionnyss

wi thout departing f{9mMdda° thanPene’ 1hAteriddiath! €leback conduit 87, there
5 is no need to remove the intermediate tieback conduit
87 during this procedure. Once removed, the assenbly
will appear as shown in Figure 3. The operator will
then lower a drill bit on drill pipe (not shown) along ‘o
with sidetracking equipment to drill a new inclined
10 well from a point just above the cement level of the
old well.

The invention has significant advantages. The two
piece casing hanger allows the inner casing to be
_ removed without removing the surface wellhead equipnment
15 or tieback conduit. This allows sidetracking without
the need for stripping down the well permits ocperations

with full pressure control.

While the invention has been shown in only one of

its forms, it should be apparent to those skilled in

20 the art that it is not so limited, but is susceptible

'~ to various changes without departing from the scope of
the invention.



-16- | claim 1. In a subsea well having a wellhead housing having a bore,
a casing hanger assenbly conprising in combination: 5 an outer
hanger portion which |ands in well head housing, the outer hanger portion
having a bore; an inner hanger portion which has a | ower end secured to a
string of casing; .latch neans for releasably |atching the inner 10 hanger
portion to the outer hanger portion within the bore of the out er hanger
portion; engagi ng means on one of the hanger portions
runniy tool to | ower the inner and outer hanger port| t he wel | head
housi ng while 15 | at ched together by the | atch neans Eﬂ!@m! wwl '"Lng
of casing secured to the inner hanger portlon a seal

outer hanger portion and the bore of the! &l | head hou5|ng for seallng *t he
outer hanger portion to the well head housing after the 20 out er hanger
portion lands in thexwelaiwad housing; and the |atch means enabling the
string of casing and the inner hanger portion to be subsequently retrieved

to the drilling rlg, mhlle t he outer hanger portion remains in the well head
housi ng. 1. In a subsea well aving a wellhead housing having a
bore, a casing hanger assembly comprising in
combinations |
5 an outer hanger portion which lands in wellhead
L housing, the outer hanger portion having a bore;

an inner hanger portion which has a lower end
secured to a string of casing;

latch wmeans for releasably latching the inner

10 hanger portion to the outer hanger portion within the
bore of the outer hanger portion;

engaging means on one of the hanger portions for

engagement by a rxunning tool to lower the inner and

outer hanger portions into the wellhead housing while

15 latched together by the latch means and with the string
of casing secured to the inner hanger portion;

a seal located between the outer hanger portion
and the bore of the wellhead housing for sealing the
outer hanger portion to the wellhead housing after the

20 outer hanger portion lands in the wellhead housging; and

the latch means enabling the string of casing and
the inner hanger portion to be subsequently retrieved
to the drilling rig, while the outer hanger portjon
remains in the wellhead housing.



2. The subsea well according to claim 1 further conprising: a tieback
conduit that extends downward fromthe drilling rig and has a | ower end
that seals in the bore 5. -of the outer hanger portion above the inner

hanger portion, the tieback conduit having_a greater—ifner—draneter than

t he i nner hanger portion and string of casing, enabling the {nner hanger
portion and string of casing to be retri evedmmmmmnaﬂmu ack conduit.
10 3. The subsea well according to cl ai S rising: seal

means | ocated between the inner hanger portioh ahd Y hé outer hanger i

portion; and nmeans for renotely renoving the seal neans from 15 bet weeti
the inner hanger portion and the quter_hanger portion w thout renoving the
i nner hanger portion fromthe outer hanger portion. 4. The subsea well

according to clgim 1fgger%éye"ggga Q&ilg?gq_so i %ﬁ@?a.tfd &g outer

hanger 20 portion. . subsea wel| "acc ing to Claim erein the
| atch means wi | FORRYE8ARI% he i nner hanger portion fromthe outer hanger
portion in response to upward novenent of the inner hanger portion relative

to the outer 25 ha@'geieﬂpéﬁieanaqe that B3RS "Golmllals "Frdn \he NeAC
housi ng havi ng a.gorf cont al ni ng a landing shou 8er, an | ntéernedrate
drilling rig and has a lower end t_hat seals in the bore
5 of the outer hanger portion above the inner hanger
portion, tl__lo tieback conduit having a greater inner
diameter than the inner hanger portion and string of
casing, enabling the inner hanger portion and string of (-
casing to be retrieved through the tieback conduit.

10 3. The subsea well according to claim 1 further
comprising: _ L
 seal means located between the inner hanger
portion and the outer hanger portion; and

means for remotely removing the seal means from .
15 between the inner hanger portion and the outer hanger
portion without removing the inner hanger portion from
the outer hanger portion.

4. The subsea wvell according to claim 1 wherein the _
engagement means is located on the outer hanger hd
20 portion. '

S. The subsea well according ﬁo claim 1 wherein the

latch means will release the inner hanger portion froa

the outer hanger portion in response to upward movement

of the inner hanger portion relative to the outer
25 hanger portion.

6. In a subsea well havi‘ng a vellhead hous.ing havi;ng a
bore containing a landing shoulder, an intermediate



- 18 - string casing hanger supported on the |anding shoul der and secured

to a string of intermediate casing, a conpletion systemfor—a—stri-ng—of

i nner casing located within the internediate  casing, conpri si ng in
5 conmbi nation: an inner string casing hanger havi Eﬂllmm.lﬂnu‘muﬂr
portion which has an external downward facing should t he

i nternediate stri'ng casing hanger, the outer hanger pdrtfon"hdVifg 4 bore
with an 10 upper section and a |ower section of |esser dianeter; a seal
| ocgled between the outer hanger portion and the bore of the well head
housing; the inner string casing hangerydaving an inner hanger portion
MWich has a | ower end secured to the 15 string of inner casing and which

has a bore; latch neans for | atching the inner hanger portion to the outer
hanger portion withi SFABY| 63Ring hanger suppprtedren cthd Handingr sheulder

.|t0ﬁrtion];c a tiﬁb_apk aaadnttgctﬂoeaenfb ng i doler isﬁ]ﬁ%gﬁntgriédd'ti&g'rig at
e surface, having r o the,well he ousi ng,

ti eback assenbly hav?°§8£§£{-ﬁ?2§¥}§&ua?§rtfeﬁ Fing uf@%ﬁ‘#%ﬁeﬂ&ga??ﬁo
and seals in the uppgi Bin; | ktheyi dnternediatie t heasiing; hauwprisdngi onin

and an i nner ti®backcoabinatiémat 25 extends into and seals in the bore
of the inner hanger portion; and

an inner string casing hanger having an outer

hanger portion which has an external downward facing

,_ _ shoulder that lands on the intermediate string casing

A% hanger, the outer hanger portion having a bore with an
10 upper section and a 1lower section of lesser diameter;

a seal located between the outer hanger portion
and the bore of the wellhead housing;

the inner string casing hanger having an inner
hanger portion which has a lower end secured to the
15 string of inner casing and wvhich has a bore;

latch means for latching the inner hanger portion
to the outer hanger portion within the lower section of
the bore of the outer hanger portion;

a tieback assembly extending downward from a

20 drilling rig at the surface, having a lower end secured

to the wellhead housing, the tieback assexbly having an

intermediate tieback conduit that extends into and

seals in the upper section of the bore of the outer

hanger - portion and an inner tieback conduit that

25 extends into and seals in the bore of the inner hanger
portion; and



- 19 - the latch nmeans having nmeans for releasing the inner hanger portion

fromthe outer hanger portion, enabling the string of inner casing, 'inner
hanger portion and inner ti eback conduit to be. retrieved 5 t hrough - t he
internediate tieback conduit to the dHW&—he out er
hanger portion remains in the well head hous The subsea wel |
according to claim 6 further conprising: 10 s | ocat ed
between the inner hanger portion and the o \wmm\\ on for use
during drilling of the well prior to install a of. t We fi eback assenbjys

and neans for renotely renoving the seal neans from 15 bet ween the ~*
i nner hanger portion and the outer—hbhger portion prior to installation of
the tieback assenbly wi thout renoving the inner hanger portion fromthe
outer hanger portion. the Tatchulwmssms/\chavimy oneamg for CiraleasSingertdien the .

20 I nner tiet!?ﬁ&% q{g‘#‘ aney n rtﬁl&rh 0 t hat
upward novenent of t e I nrier t\ﬁ gﬁﬁ‘cond’p th %tﬁ? da QQ t |ir?alér
‘hanger portion aRfablipg, the steing  ef, 'Hmar%“‘@g' Th %ﬁﬁsé&%’l
according to cl alpuﬂibhera\m LthneES tiebadak cloondait Xd obe tretridvad hanger
port ion ands the ¢nyough the intermediate tieback conduit to the
drilling rig, while the outer hanger portion remains in
the wellhead housing.

7. The -ubsea well according to clah 6 further U
comprising:

10 seal nmeans 1located between the inner hanger
portion and the outer hanger portion for use during
drilling of the well prior to installation of the
tieback assembly; and

means for remotely removing the seal means from
15 between the inner hanger poition" and the outer hanger
portion prior to installation of the tieback assembly
without removing the inner hanger portion from the

outer hanger portion.

8. The subsea well according to claim 6 wvherein the v/
20 inner tieback conduit secures to the inner hanger
~ portion, so that upward movement of the inner tieback
conduit will also move the inner hanger portion and
string of inner casing upward. -

9. The subsea well according to claim 6 wvherein the

25 latch means allows the outer hanger portion and the
inner hanger portion, along with the string of inner
casing, to bde lowered from the drilling rig
simultaneously.



I nner hanger portion, along with the string of inner casing, to be

| onered from the drilling rig &inultaneously. - 20 - 10. The subsea
wel I* according to claim 6 further conprising engagenent neans on the outer
hanger portion for engagenent by a runni ng tool, for lowering the inner and

outer portions into the well head housing 5 whi l e I and
with the string of inner casing connected to the |nn E"mm““ﬂmrmm
The subsea well according to claim®6 wherein the |atch means cbnpri ges:
I nt a=hal groove forned in the | ower section of 10 t he bore of t he outer
hanger portion; an external groove formed on the exterior of the inner
.hanger portion in a position for aligngent with the internal groove; a

split ring which locates in the groove§®when 15 aligned to hold the inner
and outer hanger portions together; and neans for radially deflecting t he

split ring to cause jgle Sphlat g‘mﬁ hge m.Qn to
al | ow the |nner hanger g&aiv t e F’g%ve S'dif:? &%t outer%‘%‘?
porti on. In a sth?é'? 9 SngAgRPent, JepRs on tfdl?spﬂﬁeﬁa‘ﬁnﬁf’é
cont ai ni ng a | andi nfeshosnghgement |by cancrimiing tool, for lowering the
' inner and outer portions into the wellhead housing
5 wvhile latched together and with the string of inner

casing connected to the inner hanger portion.

U 11. The subsea well according to claim 6 wherein the
- latch means comprises:

an internal groove formed in the lower section of
10 the bore of the outer hanger portion;

an external groove formed on the exterior of the
inner hanger portion in a position for alignment with
the internal groove;

a split ring which locates in the grooves when
15 aligned to hold the inner and outer hanger portions
together; and

i means for radially deflecting the split ring to
cause the split ring to disengage from one of the
grooves to allow the inner hanger portion to be removed

20 from the outer hénger portion.

12. In a subsea well having a wellhead housing having

a bore containing a landing shoulder, an intermediate

N string casing hanger supported on the landing shoulder
and secured to a string of intermediate casing, a

25 completion system for a string of inner casing located



string casing hanger supported on the |anding shoul der and secured to a
string of internediate casing, a 25 conpd etion systemfor a string of

i nner casing | ocated - 21 within the i nt.ermedi-ate casi ng,

conpri sing I n conmbi nation: an inner strLﬂg_casFHg—hangET‘ﬁEV|ng an outer
hanger portion which has an external downward facin nﬂFulder t hat

| ands on the internediate string casing har‘mmm3 l n anger portion
having a bore with an upper section and a | esser diameter;
the inner string casing hanger having an inner ‘har ger portlon whi ch has{ﬁ“
| ower end secured to the 10 string of inner casing and which has a bore;
| atch neans for |atching the i nner Jqanger portion to the outer hanger

portion within the | ower section of the bore of the outer hanger portion;
means on the outeg nger_.portion for agenen a.running, tool for
|l owering the in ﬂ":ﬁﬂ hARGerme ‘bf't ns SRR ’&Ft he ‘iéﬂ%é&&ghoug‘ng

whi | e | at ched t(mhmﬁlm:vmth the string of inner casing secured to the

i nner hanger portion; a seal installed between the outer hanger portion 20

o e ot et o ) ARG, o il nLORAS B Lol o1
hanger portion which ha- an emmal downward facing
5 shoulder that lands on the intermediate string casing
hanger, the outer hanger portion having a bore with an
upper section and a 1lower section of lesser diameter;

the inner string casing hanger ‘having an inner
hanger portion which has a lower end secured to the
10 string of inner casing and which has a bore;

latch means for latching the 1nnqr hanger portion
to the outer hanger portion within the lower section of
the bore of the outer hanger portion;

means on the outer hanger portion for engagement
15 by a running tool for lowering the inner and outer
: hanger portions into the wellhead housing while latched
together and with the string of inner casing secured to

the inner hanger portion; _ \J

_ a seal installed between the outer hanger portion

20 and the bore of the wellhead housing after the outer
hanger portion lands on the intermediate string casing
hanger;

an intermediate tieback conduit that extends

downward from a drilling rig into and seals in the

2t  upper section of the bore of the cuter hanger portion

after the outer hanger portion has landed on the
intermediate string casing hanger;



an internediate tieback conduit that extends downward froma drilling rig
into apnd seals in the 25 . upper section of the bore of the outer hanger
portion after the outer hanger portion has | anded on the.i.nt-erpnedi ate

string casing hanger; - 22 - an inner tieback W
downward fromthe drilling rig and secures to and I'n the bore of the
I nner hanger portion after the internedi ate tieback Ll eniiGitE lled; 5
seal nmeans |located between the inner hanger pt\iﬁwm\%‘“\“‘mﬂ‘“ter
hanger portion for use during drilling of the well pR{E Imstsal Fati on of
t he t'i eback assenbly; neans for renotely renoving the seal neans from 10
bet ween the i nner hanger portion and the outer hanger portion prior to
“installation of the tieback assenbly w thout renoving the inner hanger
portion fromthe outer hanger portion;- & -the |atch neans havi ng nmeans for
.releasing the 15 I nner hanger portion fromthe outer hanger portion by

moverment of the inner tidbatRnepn&deback| sopduis o that cextends,deynwasd: i on,
enabl i ng the stringrum itheerdeildiing rignandhsegeresors | ol adehlis iy thiecback

bl ing the strin _ asgeres |
SO 10 o AR D abd AL AR e soed e

h Ll ;
the drilling rig, %O%E,tr; 3”&3&11«!:

5 seal means located between the inner hanger
portion and the outer hanger portion for use during
drilling of the well prior to installation of the
tieback assembly;

means for remotely removing the seal means froa

10 between the inner hanger portion and the outer hanger

portion prior to installation of the tieback assembly

without removing the inner hanger portion from the
outer hanger portion; and

the latch means having means for releasing the

15  inner hanger portion from the outer hanger portion by

movement 6_! the inner tieback conduit relative to the
outer hanger portion, enabling the string of inner

casing, inner hanger portion and inner tieback conduit

\_ to be retrieved through the intermediate tieback
20 conduit to the drilling rig, wvhile the outer hanger

portion remains in the wellhead housing.

13. The subsea well according to claim 12 wherein the
latch means comprises:

an internal groove formed in the lower section of
25 the bore of the outer hangar portion; '



portion remains in the well head housing. 13. The subsea wel | according to
claim 12 wherein the | atch neans conprises: an internal groove formed in

the lower section of 25 the bore of the outer hangar portion; - 23 - an
external groove fornmed on the exterior of the—i_mﬂ_nangefr_—pept—i—on in a

position for alignnent with the internal groove; a split ring which |ocates
I n the grooves when 5 aligned to hold the inp “B‘“M‘ ger portions
toget her; and nmeans for radially deflecting th ﬂ“‘“\ “m ause the.-~
split ring to disengage fromone of the grooves socal FowtHe i"nner hang,e&b :
portion to be renoved 10 fromthe outer hanger portion. 14 The subséa
wel | according to claim 13 wherein the neans for radially deflecting the
split ring conprises an annul ar recés<3 Geat ed bel ow and j oining the
external groove, the recess being of |esser dianeter 15 t han t he external
groove, so that movi Pt AECeTNAd GreQVengorBedi on theaeytesier ot the the
split ring all owinhht Rahgér rpoction rindianlgositdonador Mldghliient ceias,

rel easi ng the SPkh ggng ?ﬂ:g xt er nal groove 20 15 The subsea
wel | according to cl ail‘ ?O urt ‘?

a split ring wvhich locates in the grooves when

5 aligned to hold the inner and outer hanger port:ions
together; and

means for radially deflecting the split ring to v/
cause the split ring to disengage from one of the
grooves to allovw the inner hanger portion to be removed

10 from the outer hanger portion.

14. The subsea well according to claim 13 vherein the
means for radially deflecting the split ring comprises
an annular recess located belov and joining the
external groove, the recess be:l.nq of lesser diameter

15 than the external groove, so ‘that novi.ng the inner
housing - portion upward relative to the split ring
allows the split ring to radially retract into the
. recess, releasing the split rinq from the external
- groove. \J

20 15. The subsea well according to claim 12 further
comprising: -

locking means for releasably locking the inner

hanger portion to the outer hanger portion against

upwvard movement of the inner hanger portion relative to

25  the outer hanger portion when the inner tieback conduit
is installed in the inner hanger portion.



conprising: |ocking neans for releasably |ocking the inner hanger portion
to the outer hanger portiqn agai nst upward novenent of the inner hanger
portion relative to 25 the outer hanger portion when thei '

conduit is installed in the inner hanger portion. A met hod of
installing and renoving a string of casing froma su ”ﬂﬂj’ S|ng,
conprising: providing a casing hanger with an outer hange d an

i nner hanger portion; 5 securing the string of casing to the i nner
hanger portion; releasably latching the inner hanger portion within the
outer hanger portion; |owering the inner and outer hanger portion into 10
the wellhead housing with the string @f4 casing secured to the inner hanger
‘portion, and | andi ng the outer hanger portlon in the wel | head housi ng;

cenenting the strin f f2netRod h t f%PE bgt
Qout er hanger pOI’tIO%sg A ilgnd rbé Fné(ﬁd &"ﬁﬁutsdln% g?h? %ﬁﬁ?gréhanger
portion lands in th€® ?9rﬁ§ﬂPl$oﬂg??EF veil head,pusing, SARPEiBABIL: (i ng of

casing, cutting the string of casing at a sel ected di stance bel ow t he
wel | head housi ng; then
providing a casing hanger with an outer hanger
portion and an inner hanger portion;

5 securing the string of casing to the inner hanger
L portion;

releasably latching the inner hanger portion
within the ocuter hanger portion:

lowvering the inner and outer hanger portion into

10 the wellhead housing with the string of casing secured

to the inner hanger portion, and landing the outer
hanger portion in the vellhead housing;

cementing the string of casing in the well;

setting a seal between the outer hanger portion

15 and the wellhead housing after the outer hanger portion

% lands in the wellhead housing; then, to remove the
string of casing, .

cutting the string of casing at a selected
distance belov the wellhead housing:; then

20 releasing the inner hanger portion from the outer
hanger portion; then



20 rel easing the inner hanger portion fromthe outer hanger
portion; then - 25 - retrieving the inner hanger portion and the |
string of casing, while the outer hanger porti.on and seal renmin in t he
wel | head housing. 16. The method accordimg to claim 15 further 5
conprising sealing between the inner hanger ter hanger
portion. 17. The nethod according to claim 1gﬂmﬂﬂ mﬂmw r hanger
portion and the outer hanger portions are SiutulMt ameotisly into the

wel | while latched 10 together. 18. A rret hod of installing in and #&
renoving a string of inner casing froma subsea well head housi ng which

contains an I nternedi ate strings,g casing hanger supporting an
i ntermedi ate string of casing, the nethod 15 corrpri sing: providing an
i nner string casing haﬂeeﬂwitda; an ené erirharoen remdnawn%ehangef .

portion; releasabl chin n ha r Wi t hin e out
hanger portion; )érig& o g(?é%ﬁ Pﬁé‘lgt &gﬁg"g‘ft an'@PgeﬁsPﬁ B8Rt A | nner
hanger portion; | mlu ﬁgﬂﬂﬂé ﬁmﬁé‘ﬁ wedlbheadrhaveimge portions while |atched
together into the well head housing and with the

16. The method according to claim 15 further
5 corprising sealing between: the inner hanger portion and
the outer hanger portion.

17. The method according to claim 15 wherein the inner v/
hanger portion and the outer hanger portions are
lovered simultaneously :lnto the well whih latched

10 together.

18. A method of installing in and removing a string of
inner casing from a subsea wellhead housing which
contains an intermediate string casing hanger
supportinq an intermediate string of casing, the method

15 conprisinq.

. prov:l_.d:l_n_g an inner string casing hanger with an
outer hanger portion and an inner hanger portion; \J

releasably latéhing the inner hanger portion -
within the outer hanger portion:

20 | securing the string of inner casing to the inner
hanger portion;

lowering the inner and outer hanger portions while
latched together into the wellhead housing and with the
string of inner casing secured to the inner hanger



string of inner casing secured to the inner hanger - 26 - portion, and
| andi ng the outer hanger portion on the internediate string casi ng hanger;
setting a seal between the outer hanger portion and the wellhead housing
after the outer hamger portion 5 | ands in the wellhead housi ng;
cenenting the string of inner casing in the well; lowering an internedi ate

string tieback conduit into engagenent with the out above
the inner hanger portion; 10 | owering an i nﬁMHﬂIﬂlmﬂﬂﬂﬂm
condwi t through the internediate string tieback conduft ¢ nto engagedent

wi th"t he inner hanger portion; then,_ tg renmove the string of inner casing,

cutting the stri ng of I nner casi ng at ‘a sel ected 15 di stance bel ow t he
wel | head housi ng; n r el eagi e _inper e ortion om t he_oputer
hanger porti on; ?‘8?f| 3%93 I’FS’P ﬁﬁﬁﬁg {’bg ?Yoﬁ°ﬁﬁ{f"? h8Ps F‘San of
-inner casing throdgh»emedint-grsmtu Gasﬂ.nqrh}ngaeback 20 conduit
wthdrawing the inner string tieback conduit, while the outer hanger

portion and seal remain t he_wel | head ,housi pg. 19 The
according to. claim 18% Lg*ﬁ?tﬁer“egngﬁté’?ﬁﬁ: tHe outer nanger p“%q""
and the wellhead housing after the outer hanger portion
5 lands in the wellhead housing;

cementing the string of inner casing in the well;

v lowering an intermediate string tieback conduit
into engagement with the outer hanger portion above the
inner hanger portion;

10 lowering an inner string tieback conduit through
the intermediate string tieback conduit into engagement
with the inner hanger portion; then, to remove the
string of inner casing,

cutting the string of inner casing at a selected
15 distance below the wellhead housing; then

releasing the inner hanger portion from the outer
hanger portion; then

retrieving the inner hanger portion and the string

of inner casing through the intermediate string tieback

20 conduit by withdrawing the inner string tieback

' ' conduit, while the outer hanger portion and seal remain
in the wellhead housing.

b 19. The method according to claim 18, further
comprising:



-27- installing a protective sleeve within the inner hanger portion prior
to lowering the inner and outer hanger portions into the wellhead hou5|ng

then removing the protective sleeve fron1tgﬁféggggrr__znbggggj portion
prior to installing the inner string tieba A met hod of
installing in and renoving a string of inner bsea wel | head
housi ng whi ch contai ns an I nternmedi ate ﬁl\mn mm“r hanger 10
supporting an internediate string of casing, comri si ng: -
providing an inner string casing hanger with an outer hanger portion andfa
i nner hanger portion; securing the string of inner casing to the inner 15
hanger portion; releasably latching the inner hanger portion within

the outer hanger portion; |owering the inner hanger portion and out er
hanger portion into inptadding . BEOteckive (aleeve writhin othe( innerpner

casi ng securﬁd hangée poptiohapgterpest loverityl e dinged hanautoie;tgbanger
portion on the r [ ,| seal between
t he outer hangeir‘m@L?E%n anﬁ ﬁé’r%%e?ﬁﬁe%]‘ggggﬁ‘?f% egx out er hanger
portion 25 | ands i'-n the well head housi ng;

removing the protective sleeve from the inner

5 hanger portion bri.or to installing the inner string
tieback conduit.

20. A method of installing in and removing a string of
inner casing from a subsea wellhead housing which
contains an intermediate string casing hanger

10 supporting an intermediate string of casing, the method
comprising:

providing an inner string casing hangor with an
outer hanger portion and an inner hanger portion:

securing the string of inner eas:l.ng to the inner
15 ‘hanger portion;

releasably latching the inner hahger portion
within the outer hanger portion; o/

lowvering the inner hanger port'ion' and outer hanger

portiocn into the wellhead housing with the string of

20 inner casing secured to the inneér hanger portion, and

landing the outer hanger portion on the 1ntermediato
string casing hanger;

setting a sea]._‘ between the outer hanger portion
and the wellhead housing after the outer hanger portion
- 25 lands in the wellhead housing:



- 28 - setting a seal between the inner hanger portion and the outer hanger
portion, cenenting the string of inner casing in the well; |lowering an
internmedi-ate string tieback conduit 5 i nto engagenent with the outer .
hanger portion above the inner hanger portion; rempvi-ag-the seal between
the inner hanger portion and the outer hanger portion; then | owering an

I nner string tieback conduit through 10 the int e:l "ﬂﬂﬁ, ' I eback
conduit into engagenent with the inner hanger porti &M "!”m,:m"nner
strw ti eback conduit to the outer hanger portion to pfevent" upnar
nmovenent of the inner hanger portion to the outer hanger portion; then, 15
to renove the string of inner casing, cutting the string of inner casing at
‘a selected distance bel ow the wel | head housing; then rel easing the inner

hanger portion fromthe outer hanger por28on and rel easing the inner string
tieback 20 conduit fromthe outer hanger portion; then retrieving the

i nner hanger portion andsebeingrangeal beteéers adid'J1ahé®UBANGé® portion
intermedi ate string agdelgagkoﬁggglﬂatnqu. &%@V\A ng the inner string tieback

cementing the string of inner casing in the well;

lowering an intermediate string tieback conduit
5 into engagement with the outer hanger portion above the
\_ inner hanger portion;

removing the seal between the inner hanger portion
and the outer hanger portion; then

lowering an inner string tieback conduit through
10 the intermediate string tieback conduit into engagexzent
with the inner hanger portion;

locking the inner string tieback conduit to the
outer hanger portion to prevent upward movement of the

inner hanger portior to the outer hanger portion; then,
15 to remove the string of inner casing,

N\ cutting the string of inner casing at a selected
distance below the wellhead housing; then

releasing the inner hanger portion from the outer
hanger portion and releasing the inner string tieback
20 conduit from the outer hanger portion; then

retrieving the inner hanger portion and the string
of inner casing through the intermediate string tieback
conduit by withdrawing the inner string tieback



-29- conduit, while the outer hanger portion and seal remain in the
wel | head housi ng. '

- 29 -
conduit, while the outer hanger portion and seal remain
in the wellhead housing.
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