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SUBSEA WELL ASSENBLY 1. Field of the'invention: This invention relates in
general to subsea wells, and in particular to a subsea well asSenbly havi ng
5 i nner, outer, and internediate wel | head housings, with a port and

sl eeve for exposing the annulus surrounding the inner well head housing for
cementing. 2. Description of the Prior Art: One type of subsea well,
installation utilizes an 10 outer or |ow pressure well head hou5|n t hat

| ocates on the sea floor. The outer well head housing is a rE# | Br f;;
menber secured to the upper end of an Quter. stri.ng of casing or conductor

pi pe. The outer casing will extend to a certain depth in the well, and

will 15 normal |y be cenented in place. Then, the operator Iomers a high
pressure wel | head housing into $UBSBAtBELherPRENBL¥ousing.  The high
pressure wel |l head housing is connected to the upper end of a string of
casing that extends t hy ou the 2 conductor pipe to a greater depth
inthe well. The bperattfl "gt?rf'pé‘hecéﬁgﬁ{‘tt%?m the inner casing, which

fl ows back up the annul us between the inner casing-and the conductor pipe.

The cenent returns pass %ﬂ‘ié’ﬁ%e?&&toﬁ 'rQ‘iQI:E?lixP Oqfé?ﬁrg‘it EB ¥\@4>+Q§a\sjells, -

housi ng. 25 Then, erat or
further depth.  ThaM®pdiat B?rﬂﬁb&af atladt n§ubisRjeivelhi AFsemdy ihaving
interior of thé hi gbnperssonter, and intermediate wellhead housings, with

a port and sleeve for exposing the annulus surrounding
the inner wellhead housing for cementing.

2. - Description of the Prior Art:

One type of subsea well installation utilizes an
1ic outer or low pressure wellhead housing that locates on
the sea floor. The outer wellhead housing is a large
tubular member secured to the upper end of an outer
string of casing or conductor pipe. The outer casing
will extend to a certain depth in the well, and will

15 normally be cemented in place.

Then, the operator lowers a high pressure wellhead
housing into the outer wellhead housing; The high
pressure wellhead housing is connected to the upper end )
of a string of casing that extends through the QM

20 conductor pipe to a greater depth in the well. The
operator pumps cement down the inner casing, which
flows back up the annulus between the inner casing and
the conductor pipe. The cement returns pass through
ports located in the outer wellhead housing.

25 Then, the operator will drill the well to a
further depth. The operator lowers a casing hanger
. which lands in the interior of the high pressure



- 2 - well head hou5|ng ; The ca5|ng hanger secures to a string of
caS|ng that extends through the inner casing to a greater depth. This inner
casing will be cenented in place. Cement returns flow up the
annul us 5 surroundi ng the innernost string of casing and pass through
flowby slots |ocated on the exterior of the casing hanger. A seal wll
then be placed in an annulus space between the casing hanger and high
pressure wel | head housi ng. Subsequently the operator 10 may conpl ete
theMell with tubing. O the operator nqyzgnjll to even greater depths and
support additional casing hangers and strings of casing in the high
pressure wel | head housing. One reason for using nmultiple strings of

different 15 di aneygiihéadt Weusihg. !0 RhEL il R4 r ek zpye
the earth's formation Hydr ost %Ié ressurgé%)sfm%ve dr %l %e\é‘{%}rwd |96|n t e

well bore woul d exceS8FiRE ?5reAi1H%h &Sxtends EBF?%% %e’s’“ﬁr tRSIRFch
open hol e portion istexpogezhterTidepdhi| | This finnet wasghy wSlPObe cenlercttedd

'to be sufficiently gggat siaégan t heegégésu;:.géul,& t rﬁo\aarl ﬁ?e[t khnnu us
formations to avmdablogbél This welght na excessjve for ow
sh

pressure formatidbns PYELR otRe; r’r“PﬁE‘“&%?l s Hél“‘ionpr?ﬁ%h‘!%daBQ ®aSisng.
Drilling fluid nay throughi filowbheslbow Abcatpd eonurthd oexbér DS, of Wihzh
i s not desired. In c el he ys o] o] eSSUr Jghe

housi ng, one high pr eggg%{e {?\%ﬁéﬁead h%u&%l %%ii wélh%‘ Iggsfpr:g?gs o?’qcaasnl
will be sufficient t8PBRESfatSHAFer beEWEen ovkhe e§§t§|i§‘3waf‘é¥‘92€)ne%"4 n high

wel | . pressure wellhead housing. Subsequently the operator
\x 10 may complete the well with tubing. Or the operator may
drill to even greater depths and support additional
casing hangers and strings of casing in the high

pressure wellhead housing.

ng

One reason for using multiple strings of different

15 diameter in a well is to protect low pressure water

zones in the earth’s formation. Hydrostatic pressure

of the drilling fluid in the well bore would exceed the

formation pressure in certain cases if too much open

hole portion is exposed. The drilling fluid weight is

20 selected to be sufficiently greater than the pressures

in the various earth formations to avoid a blowout.

This weight may be excessive for low pressure

‘formations located uphole in the well and not protected

by casing. Drilling fluid may flow into the 1low

25 pressure formations, which is not desired. In wmany

cases, the use of one low pressure wellhead housing,

one high pressure wellhead housing, and multiple

strings of casing will be sufficient to adequately
protect low pressure water zones in the well.

30 ' There are geographic areas, however, in which more
casing than normal would be required to protect low



30 There are geographi c areas, homéver, I n.whi ch nore casing tthan
normal woul d be required to protect |ow - 3 - pressure water zones.

Runni ng an addi ti onal

f easi bl e because of the shallow depth of the | ow pressure water zone.
casing strings result inthe 5 final production string

Al so, additional

possi bly being snmaller than desired.

utilize an additional wellhead housing, resulting in an outer,

wi t hout nodification, creates problens Vel | head

housi ngs do not NgygsbhukatSol3nes. thﬁuﬁm Ry idAf ddtei6A81 NGabiapger s.

Vel | head hou3|ngs

Consequent |y, -

wel | head housi ng wechusecif Hdee shallpwsdepgth faft thendo peéessuse twatdow.

ocate et ween em -

It has been proposed by others to

casi ng hanger and string of casing nmay not always be

N \
i ntermedi ate, and inner well head hodsifng. However, 10 runni ng an |nne%/
wel | head housi ng,

do not hav ackoffs or '
IS PARGPY At ShePGead RBRLTA AT AR a IHRYR) e SFeatttlaredi at o

SUMMARY OF THE TNYBRI! OWigh, el ibRKeNEheIng AUk 1ng8! ELORSE ALe eNE! | head
etmeen t essure an pressure

20 housi ng #S pO?I
ngs:

wel | head hous
install ed and

10

15 .

20
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desinedd in a conventional manner, wth cenent returns
preferably through a port in the outer mellhead-housing

It has been proposed by others to utilize an
additional wellhead housing, resultlng in an outer,
intermediate, and inner wellhead-housihq; However,
running an inner wellhead housihq;'withOUt _ |
modification, creates problems. Wellhead housings do
not have flowby slots on the exterlor llke casing
hangers. Wellhead hou51ngs do not have packoffs or
seals located between them. Consequently, an inner
wellhead housinq located within an ihtermediate
wellhead housing would not have any passage for cement
returns to flow. - )

SUMMARY OF THE INVENTION

In thls invention, an . intermediate wellhead
hous1ng is 9051t10ned between the low pressure and high
pressure wellhead_housxngs._ The intermediate wellhead

housing will be installed . and cemented in a.

¢dnventiona1 manner, with cement returns preferably
through a port in the outer wellhead housing.

O

o



- 4 ; The inner well head housing wll have a port extending through its

si dewal | . A sl eeve opens and cl oses the port. During cenenting of the

i nner casing, the cenent returns will flow up the annul us surrounding 5

t he i nner casing, through the port and up the bore of the inner well head
housi ng. Then, the running tool is pulled up to close the sleeve and

the port. Subsequently a casing hanger will be landed in the inner
wel [.head housing. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS
Figd?és la and b are a quarter sectional viewillustrating a subsea well

assermbly constructed in ather diueer Wividl ihead | Buesingn wiand show ng tHsre
i nner casing in the f 1.0G C t | | ace, 1 Fi gure
2a and 2b are a quar 'Egex(r%%ggg? oﬁgﬁb\gggw g%nt%gdésulg'éa W |s§§§¥8an%;n5f an
Figure 1, showing th&Yo%REr tRASPIRE heilvy imguseaentingrof &vendhngr casing, -
DEF?LLES EESCRIPTI?NQGE EHEehﬁhfaﬂﬂﬁﬁﬁ Rafar filey ﬁp|£KE3Jﬂd&uggfsuPHSQﬁ%fng
wel | head housi ng : e : [ ar,ge ubul ar  .menber
secured to a stri rj?g (%h%cqln E%t (%rsgg;r}&bupé?g%@gi F@e 12T an&dﬁe&‘%a&?% 95
will extend into thethe inpergweklhgad dousing. Then, the running tool is

pulled up to close the sleeve and the port.
Subsequently a casing hanger will be landed in the
inner wellhead housing. '

10 - ' ' BRIEF DESCRIPTION OF THE DRAWINGS

Figures la and b are a quarter sectional view
illustrating a subsea well assembly constructed in
accordance with this invention, and showing the inner
casing in the process of being cemented in place.

15 Figures 2a and 2b are a quarter sectional view of
the subsea well assembly of Figure 1, showing the inner
casing being flushed after cementing.



depth and be cenented in place. In the enbodi nent shown, outer wel’l head
housing 11 has two axially spaced apart |anding shoulders 15, 17 in its

i nterior. Each | andi ng shoul der 15, 17 is a tapered conical surface. 10
A |l atch assenbly 19 nounts to the upper rimof outer wellhead housing 11.
An internediate well head housing 21 will land in the outer wellhead housing
11. Internediate well head housing 21 |ands and seals on the internal

| andi ng 15 shoul ders 15, 17. A string of intermediate casing 23 securgs
to, internediate well head housing 21 and extends into the well to a greater
depth than outer casing 13. The operétérfcenents I nternmedi ate casing 23 by

punpi ng cement down the igoiidi BedcRaphilh b THRI hgENaRbR0 20 1T up
t he annulus surrounding intermedi ate casing 23. In the enbodi nent shown,
the cement returns.flow out -a return port 25 |ocated in outer well head _
housing 11. Internedirétemeingices thesEbgurds,hacuterw sl bhéad shagsihgapart -
| andi ng shoul der 521618 1 ot Enchal | BEURE 2,° FRTCELBUIEET g " °°
surfaces. An inngeceredi @ prafFing o |9piduckedsiong Bitex |Fasined 33 the
internedi atg weblb@RtcadiaihiN widl. extehdnititomthlehGad1hedsangeBdctas an. -
The  landing - CefeR”shel g, sonBiteh In A0 B Ve TRibodfene
shown, outer wellhead housing 11 has two axially spaced . =
apart landing shoulders 15, 17 in its interior. Each
landing shoulder 15, 17 is a tapered conical surface. -
10 A latch assembly 19 mounts  to. the upper rim of outer \J_
wellhead housing 11. -
An intermediate.wellhead housing 21 will land in
the outer wellhead housing 11. Intermediate wellhead
housing 21 iands and seals on the internal 1landing .
15 shoulders 15,.17.-'A string of intermediate casing 23
secures to,ihtgrmediate wellhead housing 21 and extends
into the well to a greater depth than outer casing 13.
The operator_céments_intermediate casing 23 by pumping
_ cement down the intermediate casing 23, and returning
20 it up the annulus surrounding intermediate casing 23.
In the embodiment shown, the cement returns flow out a o

return port 25 located in outer wellhead housing 11. -/

Intermediate wellhead housing 21 has two axially

spaced apart landing shoulders 27, 29 that are of the

25 same general configuration as landing shoulders 15, 17.
Landing shoulders 27, 29 are tapered conical surfaces.

An inner or high pressure wellhead housing 31 will land

in the intermediate wellhead housing 21. Inner
wellhead housing 31 has an axial bore 33 and a pair of

30 external landing shoulders 35, 36. The 1landing



T

| andi ngs shoul ders 27, 29. The external [|anding shoulders 35, 36
have seals 34 so as to block any flow upward past the | owernost | andi ng
shoul der 35 into the 5 space between the inner well head housing 31 and
the internedi ate wel | head housing 21. A string of inner casing 37 secures
to the lower end of inner well head housing 31 and extends to a greater
depth in the well than the internediate casing 10 23. An annulus 38 w |
exi;st between the inner casing 37 and the internediate casing 23.
Nofhﬁlly, t he annul us 38 woul d be bl ocked @t-the top by the seals 34 at
the shoul ders 27, 35. Wthout sone provision, there would be no neans for

cenent returns to ci bRohPdSrdIP 357  38NMUHdIS c3R1¥MM | Sedihe waRABG CASENY the 1S
bei ng cenented. G rcglq&ggn i's allgwed ip_this iInstance b¥ gort Sg bei n
provi ded through i nnéPPAIhe APMIIEFRg 31 Aot 39TOSnpeREBENRLe 13D

passages extendi ng rabfcalders Hude thayesisdelal 34 ofoi ameto el ddie aanh dlisivng

20 31 below the | aggifga Spase f“%?%“ u
with the inner Ilhggd ho singi?%lgggiraﬁﬁﬁeggag | head &ﬁ%ﬁﬁﬂ93%“?tﬁﬁﬁ%r

has a set of ext?8riofPEFBoves¥ nper| yellbgade housiddphtr andy the
Exterior grooves 41 fintermediatie weldtepdchousing521.receive a wel | head
connector (not shown). The well head connector will connect to the inner
wel | head housing 31 a riser whjch extends upward to a drilling vessel.
Additional Iy, inner well ha8thiRgi oG 3SR Lasing: 3 FeaWiafaltyrhe elover

| ocated near its uppenderst 3finer| meddihebdghoaséagd3Pranddeesstgids | ke faor

running the greater depth in the well than the intermediate casing
\./ 10 23. An annulus 38 will exist between the inner casing
37 and the intermediate casing 23. Normally, the

annulus 38 would be blocked at the top by the seals 34

at the shoulders 27, 35. Without some provision, there

would be no means for cement returns to circulate up

15 annulus 38 while the inner casing 37 is being cemented.

Circulation ‘is allowed in this instance by ports

39 being provided through inner wellhead housing 31.

Port 39 comprises one or more passages extending

Egii_a_l_ly_ through the sidewall of inner wellhead housing

20 31 below the landing shoulder 35. Port 39 communicates
annulus 38 with the inner wellhead housing bore 33.

Inner wellhead housing 31 further has a set of

exterior grooves'41 (Fig. 1la) located near the upper

- _ "~ end. Exterior grooves 41 form a profile adapted to
25 receive a wellhead connector (not shown). The wellhead

connector will connect to the inner wellhead housing 31

a riser which extends upward to a drilling vessel.

Additionally, inner wellhead housing 31 has a set of

internal grooves 43 located near its upper end.

30 Internal grooves 43 provide a profile for running the



- 7 - inner well head housing 31, as wll be subsequently descri bed. )
Further, inner well head housing 31 is held in internedi ate wel |l head housi ng
21 by a latch assenbly 44 | ocated on the upper end of internediate well head
5 housing 21. A sleeve 45 serves as neans to open and cl ose port 39.
Sleeve 45 is carried in bore 33 for axial as well as rotational novenent
relative to inner wellhead housing 31. Sl eeve 45 has one or noge
ports 47 10 extending through it for comrunicating with port 39. Port 47
will axially align with port 39 when sleeve 45 is in the open position
shown in Figure |b. When sl eeve- 45 moves to the closed position shown in
Flgure 2b, sleeve port 47 will be spaced :above port. 39, 15 bl ocking -
flow. - Seal s 48 anserocwekkhead theusingrBd; &s sWédle Wéb sutseguehntly spaced

apart for sealingeBekinad. m@@:@ﬂ@ﬁvqrﬂée %ellﬁhteaa ﬁbgé%pw {14 0Re1d he
means for noving, slggge 45. ge wee | gse ositions | ncludes

a set of threadd™ ABtopmed ?trﬁed'egrlrhﬁﬁg ?‘E%’r’?%ruofbyslaeé\?&%Sass?’ﬁ’P ds 49
engage threads 534f dravadedn dyortheupgern nessd u&lﬁh&admedmatagwallhe&mtating
sl eeve 45 wild cgyggingegye 45 to nove up and down due to the engagenent of
threads 49, 51. The upper edge of -sleeve 45 forns a |anding seat 52 for 25 -
recei ving a casi ng hanger (not shown) after installation of the:
i nner wel | head housi ng 3leées tﬁﬁserwesphetnnhns to open and close port

39. Sleeve 45 is carrled in bore 33 for axial as well
- as rotatlonal movement relative to 1nner wellhead
housing 31. | Sleeve 45 has one or more ports 47 o/
10 extendlng through it for cOmmunlcatlng with port 39. |
- Port 47 w111 ax1ally allgn with port 39 when sleeve 45
is in the open posxtlon shown 1n Flgure 1b. When
‘sleeve 45 moves to the closed posxtlon shown in Figure
2b, sleeve ‘port 47 will be spaced ~above port 39,
15 blocking flow. B Seals 48 are located on the exterior of
: sleeve 45 and axially spaced apart for sealing port 39
' when sleeve 45 is in the closeo position.

The means for mov1ng sleeve 45 between the open
‘and * closed p051tlons 1nc1udes a set of threads 49
' 20 formed on the exterior of sleeve 45. Threads 49 engage
' threads 51 formed in bore 33 of inner wellhead housing _LJ
31. Rotating sleeve 45 will cause sleeve 45 to move up
and down due to the engagement of threads 49, 51. The
upper edge of sleeve 45 forms a landing seat 52 for
25 receiving a casing hanger (not  shown) after
installation of the inner_wellhead_housing_31 has been
completed.

A running tool 53 cooperates'with sleeve 45 to

move sleeve 45 between the open”end closed positions.
30 Running tool 53, as shown in Figure 1la, includes a



A running tool 53 cooperates with sl eeve 45 to nove sl eeve 45 between the

openh and cl osed posi

i ncl udes a - 8 -

itions. 30 Running tool 53, as shown in Figure |a,
tubul ar axially extending mandrel 55. The upper end

mandrel 55 is threaded (not shown) for connection to a string of dril

extending to a dril
pi pe 57 which 5

devi ce for deliveri
Rufmi ng tool 53 has
housing 31 to | ower
wel | head housi ng 21.
secures by threads
55. Rotating mandr

nove axially 15 roreRdnfd

ling vessel. The | ower end of mandrel 55 connects to
extends into inner casing 37 to a conventional cene
ng cenent to the annulus surrounding inner casing 37.
nmeans at its upper _end_for engaging inner wellhead
inner 10 well head housing 31 into internediate
Thi s engagi ng neans includes a carrier 59 which

ﬁi%mé hh8adsy Edteddh gﬂag&ép%ﬁxt S Rﬁ ”@rgtg

5 relative to carri cause nma

| ocki ng member, prefetmiviy af saribl pips ékterdingarto ed Ay itaing evesdel.

Dogs 65 will nove rag

gri ppi ng position,

- 10
15
20

U

| 25
30

own | I n " the éexten

of
pi pe
a
nt

3P A5 thEpaded hnok, shoymn): For wpéaagtmn "6’3 a A
|i&s%é}ete%egfaméﬁ{elﬂcggdcgﬁ§ééé§ri‘.o dbgmf' -7 imne 2a

and an extended p03|t|on

ngs e e‘ﬁ@&ﬁecﬁ@%}r-ﬂom B sianventional b%%e'!% of
i nner wel | head hou5|dgyiﬁb torpldendiet ingpicepansapestitd andns shreo@iding
carrier 59 to allom/i$Aég(La;ﬂﬂ@w5yp the bore 33 of inner wellhead

Running tool 53 has means at its upper end for
engaging inner wellhead housing 31 to lower inner
wellhead housing 31 into intermediate wellhead housing
21. This engaging means includes a carrier 59 which
secures by threads 61 to threads 63 formed on the
exterior of mandrel 55. Rotating mandrel 55 relative
to carrier 59 will cause mandrel 55 to move axially
relative to carrier 59 because of the threads 61, 63.

A locking member, preferably a set of dogs 65,
is carried by carrier 59. Dogs 65 will move radially
between a retracted position, shown in Figure 2a and an
extended position shown in Figure la. In the extended,
or gripping position, dogs 65 will engage the grooved
profile 43 in bore 33 of inner wellhead housing 31. A
plurality of passages 67 extend through carrier 59 to
allow fluid flow up the bore 33 of inner wellhead
housing 31.

The means for moving the dogs 65 from the
retracted position to the engaged position includes a
cam 69 formed on the exterior of mandrel 55. A recess
70 locates on the exterior of mandrel S5 directly below
cam 69. In the retracted position, the dogs 65 will
slide into the recess 70. |



housi ng 31. 25 The neans for novi ng the dogs 65 from the
retracted position to the engaged position includes a cam 69 fornmed on the
exterior of mandrel 55. A recess 70 |locates on the exterior of mandrel 55

directly bel ow cam 69. In the retracted position, the dogs 65 will 30
slide into the recess 70. - 9 - Running tool 53 also has a body 71 for
engagi ng the sleeve 45. Body 71 nounts to mandrel 55 for novenent

therewith. Body 71 |ocates below carrier 59 and has a plurality of :/
splines 73 (Fig. 2b) for 5 engaging mating splines in the interior "of
sl eeve 45. A downward facing shoulder 74 (Fig. 2b) locates at the upper end
of splines 73. The | andi ng seat 52-o0B the upper edgé of sleeve 45
engages the shoulder 74. Rotating sleeve 45 with body 71 causes the’
sleeve 45 to 10  nOVRunpiveS dtchm D abseaniss 48, body 71Thfors| esysyidiy Wil |
lift the body 71.gpd Jyndiee! 485 h cayse ul der Body -
71 has a flow ﬁpassagg‘; %§ ?Q% 7t1 c%én%ﬁ% cg§ n?a'?%mq] eSSe fp7)°f){'rt 47 -
when body 71 engBgy¥ement t%?’é%%t% 3°‘Bbd'&1 PRt S R lon cfrrF iexdiSl |y

i nward from portadd, hdwenappaudadity W deglecesingie, (#Wigh tbe) exddr being *
L o' oy OGS B, Bk DA sfincl 5 MY AR AT B DRt o annul s
T ' A downward facing shoulder 74 (Fig. 2b) 1ocates at the- '
upper end of splines 73. The landing seat 52 on the
upper edge of sleeve 45 engages the shoulder 74.
Rotating sleeve 45 with_body 71 cauées.the;sleeve 45 to o
10 move upward due to threads 49, 51. The sleeve 45 will
" lift the body 71 and mandrel S5 along w1th it because
of shoulder 74.

Body 71  has a flow passage 75 that will

communicate with sleeve port 47 when’ body 71 engages

15 sleeve 45. Body’ passage 75 extends radially inward

from port 47, then upward at a 90 degree angle, with

the exit being located on the upper end of body 71.

This provides a £low path from annulus 38, through port

39, port 47, and passage 75 to bore 33 of inner

20 wellhead houéing'31. A seal 77 locatéd on the upper
end of body 71 prevents the entry of debris into the | i~
threaded area around threads 49 énd 51. o/

In operation, the operator w111 1nsta11 the outer

wellhead housing 11 and intermediate wellhead housing

'25 21 in conventional manners. The operator will drill
' through the intermediote casing 23 to a desired depth.'

" The operator.will then make'ﬁp a'string of inner casing

37 and lower it 1nto the 1ntermed1ate caSLng 23. The
operator secures inner wellhead housxng 31 to the upper

30 end of inner casing 37. The operator secures running



20 wel | head housing 31. A seal 77 Iocated on the upper end of body 71
prevents the entry of ‘debris into the threaded area around threads 49 and

51. In operation, the operator will install the outer well head housing 11
and intermedi ate wel | head housing 25 21 in conventional manners. The
operator will drill through the internediate casing 23 to a desired depth.
The operator will then nake up a string of inner casing 37 and |lower it

int.o the intermedi ate casing 23. The oper@ter secures inner well head

howsd ng 31 to the upper 30 end of inner casing 37. The operator secures
runni ng - 10 - tool 53 to a string of drill pipe 57 and positions the
mandrel 55 so that t88Ys585tei 3 | sSEhiquy@Tgdadtdspipe (37 and posipionshdheane

time, body 71 throwghasel |553%o7:ih%| ho@@g@%x&heeﬁﬁagé Sgroove &L g Wl |
be in the open 5 pos 2} shomn hn Fi 2By Operftor t.hen I?mers
the entire assenbl y2 hto Bfu He Pﬁﬂ%g 87 L% B nner
wel | head housi ng 3&nhgayge @pleﬁmeorﬁm' | 1 Sleaevet h€5| widd viee | he'adtheus:mg 31

on the | andi ngs shogbggﬁﬁggh&@} 1A0rigdfe dptch assenbly 44 will latch the
i nner wel | head housing 31 in place. The running tool 53 may include

addi tional structure (not shown) for applying a downward force on
the inner wel |l head housThgy @dexatcarsshen fhwers ttiseadrnt ivieghad sembiliyhiimtohe

intermediate 15 ekl Read ,hovaéN\iikly the inner casing 37 and inner
wellhead housing 31. The operator will land the inner

wellhead housing 31 on the landing shoulders 27, 29.

10 The latch assembly 44 will latch the inner wellhead

Aot housing 31 in place. The running tool 53 may include
additional structure (not shown) for applying a

downward force on the inner wellhead housing 31 to

assure that it seats tightly within the intermediate
15  wellhead housing 21.

The operator then pumps cement down the pipe 57 to
flow up the annulus 38. Cement will flow through ports
39, 47 and out passage 75 into bore 33 of inner
wellhead housing 31. The cement flows through passage
20 67 in carrier 59 out of the inner wellhead housing 31.

. Once cementing has been completed, the operator
\_/ will rotate mandrel 55. The body 71 will rotate with
mandrel S5. The carrier 59 will not rotate with

mandrel 55. The body 71 will cause the sleeve 45 to

25 7rotate. Threads 49, 51 will cause the sleeve 45 to

move upward. This upward nbvement_eventually closes

the port 39 and seals it with seals 48. - The rotation

also causes mandrel 55 to move upwafﬂ_because of the

engagement of sleeve landing seat 52 with shoulder 74

30 in sleeve 45. As mandrel 55 moves upward, the cam 69



The operator then punps cenent down the pipe 57 to flow up the annul us 38.
Cement will flow through ports 39, 47 and out passage 75 into bore
33 of inner wellhead housing 31. The cement flows through passage 20 67
in carrier 59 out of the inner wellhead housing 31. Once cenenting has been
conpleted, the operator will rotate mandrel 55. The body 71 will rotate

wi th mandrel 55. The carrier 59 wll not rotate wth mandrel 55.
The body 71 will cause the sleeve 45 to 25 rotate. Threads 49, 51 mnliv
cause the sleeve 45 to nove upward.” T s upward novenment eventual ly =t
cl oses the port 39 and seals it with seals 48. The rotation al so causes

mandrel 55 to Mg upyse %&@Senef dd?'fs ewagsmsain@f tﬁleeez«/@:éswdmg seat

52 with shoul der 74 30 _1n_ sl eeve upwa he cam
55 " Wi 11 nove Rebid the GRHR ¥, ghde ARIPHE T den GonEH AACASt dogs.
65. This all onxd lthedpgsition cshostr dat Figutde2aposi ti on shown in Figure 2a-
The pipe 57 will have noved upward along with the 5 upward novenent of

mandr el 55. Thi s dlsengages t he, | ower end of, pi 7-fromth ntin
device (not shown). ThenpiBePhBil %BQaY?mﬂPﬁﬁ$angPﬁgd ESRH thhp§ﬁ§ g

The fluid wsll td(psrafkil cnwdemhtupoﬁ hsandnel B%si ngrigis disenddges thgws
ludowi T1 11 ow T Smp o8 pIEE b7 exom Mk O “;‘g“?d“e%éagw’ hi's

f1 ow Ut ‘nner .we ousi n Thi s
procedure flushéﬁuvﬁé |nFB?|?Pe¥ﬁt9§nﬂ9N 5§§Pn§“%ﬁ down the -

'57. - The fluid will then flow back up the inner casing

'37. The fluid flows through clearances in the splines
10 . 73 and out the body'passage-75."The fluid will flow up NS

the bore 33 of inner wellhead 'housing 31. This '

procedure flushes the interior of 1nner ca51nq 37 and

the bore 33 of cement returns.

once flushing is completed, the operator pulls the
15 running tool 53 back to the drilling vessel. Normally,
the operator would then drill through the inner casing
37 to a'greater depth. He would then run another
string of casing (not shown) ',A cas1ng hanger (not
shown) would land on landing seat 52 After cementing,
20 a seal would be installed between the casing hanger and -
the bore 33 of wellhead housing 31.

The invention has signifiCant adventegeso The
porting allows three wellhead housings to be utilized,
with cement returns to flow through the bore of the

25 innermost wellhead housing. This allows the operator
to utilize additional strings of_casing to protect low
pressure water zones. o '

while the lnventlon has ‘been shown in only one of
its forms, it should be apparent to those skilled in



the bore 33 of cement returns. Once }Iushing is conpleted, the operator

pulls the 15 runni ng tool 53 back to the drilling vessel. Nornmally, the
operator would then drill through the inner casing 37 to a greater depth.
He woul d then run another string of casing (not shown). A casi ng hanger

(not shown) would | and on | anding seat 52. After cenenting, 20 a seal
woul d be installed between the casing hanger and the bore 33 of well head
housjng 31. The invention has significant advantages. The porting allows
three wel | head housings to be utilizedi2with cenent returns to flow through
the bore of the 25 i nnernost wel | head housing. This allows the operator
to utilize additi othe atti BgatOoftcasi tQ protect | ow pressure water
zones. Wile the i@geggkgguga. beeﬁés.g&ng?nigﬁﬁ§PQﬂMPQﬁ s ssismeptible
shoul d be apparent fo hose skIT1%F iithout departimey afron e isbops et SO
limted, but is subReptd¥antiom.various changes without departing Fron1the
scope of the invention. +1111111 1211121 2111271 211271 2111 111 - 13 -

* C L MS * Wclaim



1. A subsea well assenbly of a type having an outer well head housi ng .
secured to the upper end of a string of outer casing, an inner well head
housi ng being 5 secured to a string of inner casing and having a bore and
an external |anding shoul der, the inprovenent conprising in conbination: an
intermedi ate well head housing, having an external |anding shoul der that
| ands in the outer 10 wel | head housi ng and an rnternal Tanding shoul der_
t hat engages and supports the external Iandl ﬁr e i nner w
wel | head housi ng, the internediate wel | head : mulm"musﬂﬂur ed to a ="
string of internedi ate casing, defknin@g-an anAu etmeen whe string of

I nner 15 casing and the string of intermediate casing; a port extendlng

t hrough the inner wellhead housing bel ow the external Ianding shoul der of
the inner well he¥@ ®d8&Mhg, communicating the annulus with the bore of the

i nner wel | head housing; and 20 a sl eeve mounted to the inner ot
e ynead houst noylor AN ARGy 08 I DAH] Juslog:
bet ween an open p05|t|on openin H St Cenent TRt urns up the

annul us and througalhﬁedbw@sbfqmecmmbrtq/vémmewpmlmmgof addshringsed
position closingogS cutée F&Hdn@]CeaQ\eWEﬂhéﬂg WeB]L Hel mﬁahﬁgedbeﬁng The

wel | assenbl accordin 0 cla r ner %Q ead hou

protrudes above il Fn?e?ﬁe m#ml%g 03 ﬁhgﬁé ﬁ%%5|%gam§ YHg %.é?ﬂ%ved

profile on itsand an external landlng shoulder, the 1mprqvement
comprising in combination:

an intermediate wellhead housing, having an A
external landing shoulder that 1lands' in the outer o
19 | wellhead housing and an internal landing shoulder that
engages and supports the external landing shoulder of
the inner wellhead housing, the intermediate wellhead
housing being secured to a string of intermediate
casing, defining an annulus between the string of inner
15 casing and the string of intermediate casing;

a port extending through the ‘inner wellhead
‘housing below the external landing shoulder of the
inner wellhead housing, communicating the annulus with
the bore of the inner wellhead housing; and

20 a sleeve mounted to the inner wellhead housing for
movement relative to the inner wellhead housing between
“an open position opening the port to ‘allow cement
returns up the annulus and through the bore of the
inner wellhead housing, and a closed position closing
25 the port once cementing has been completed.

2. The well assembly according to claim 1 wherein the
inner wellhead housing protrudes above the intermediate



exterior for receiving a well head connector. 3. The wel |l assenbly
according to claim1 further conprising a |anding seat |located in the bore
of the 5 i nner wel | head housi ng for receiving and supporting a casing
hanger secured to a snaller dianeter string of casi rng of

I nner casing. 4. The well assenbly according to claim1
engagenent of the i nternal | andi ng shoul der of the u |i M m
wel | head housing with the external Iandlng shoul der. ead

hoysi ng prevents the flow of any cenemt 14etween t he |nterned|ate and i nner
wel | head housi ngs above the internal .| anding shoul der of the internediate
wel | head housing. 15 5. A subsea well assenbly of a type having an outer
wel | head housi ng sWellkepd ohPh%“!ﬂ)p@rndenba%f 3 39ved oprobiter oncaitsg,
the inprovenent egePidsifdE retdi¢ORdi Haldl0Read cdriietdrdi ate wel | head
housi ng which lands in 20 the outer well head housing and has an i nternal

| andi ng shoul der, the internmedi ate wel |l head housing being secured to a
string of inter medBat e B Wgll hasserbdydaccardindetourcdaimasi nfurther nner

wel | head EOUSI ng haamﬁglﬁ&h;orae la%ﬂ}d %A@Lmﬂatehaaah the m&l d@idtﬁ@t

engages the igter u of . t he i nter nedi e we ousi ng

and bei ng securged Bn?irs'f'?*#% g]q\ rﬂ?glngcafsq d'ecfﬁigl??m%? cﬁgﬂ’@r% Endi ng

into the internedi sasingshanger secured to a smaller diameter string of
casingl than the string of inner casing.

4. The well assembly according to claim 1 wherein the
N engagement of the intermal landing shoulder of the
10 intermediate wellhead housing with the external landing
shoulder of the inner wellhead housing prevents the
flow of any cement between the intermediate and inner
wellhead housings above the internal landing shoulder
‘of the intermediate wellhead housing.

15 S. A subsea well assembly of a type having an outer
wellhead housing secured to the upper end of a string
of outer casing, the improvement comprising in
combination: '

an intermediate wellhead housing which lands in
KVJ : 20 the outer wellhead housing and has an internal landing
shoulder, the intermediate wellhead housing being
secured to a string of intermediate casing that extends
into the outer casing;

an inner wellhead housing having a bore, an

25 external landing shoulder that engages the internal
landing shoulder of the intermediate wellhead housing

and being secured to a string of inner casing, the
inner casing extending into the intermediate casing,



* C L M S * - 15 - defining an annul us whjch is bl ocked * .
against flow at its upper end by the engagenent of the internal |anding
shoul der . with the external |andi ng shoul der- ' ad housi ng

protrudi ng above the internediate 5 wellh ' aving a grooved
profile on its exterior for receiving a welﬂ malnam I a port
extending through the inner wellhead ho =external | anding

shoul der of the inner well head housi ng, comuni cating the annulus with 1({};
the bore of the inner well head houst nts & sleeve; nounting neans for
mounting the sleeve to the inner well head housing for axial novenent

relative to the hQE‘fﬁir}QF'ameé‘ﬁmPﬂk@i WHiBRt Weeh1ReKEACAGRALE Plold at
opening the port ;to all'ow cenent.returns up the angul-us an ough t he

d thr
bore of the innettietPRFagNAobEi Fie andagerets&f 5B inbarndbst e port
once cenenting habobbider adth ¢hedextedrall daddiing sshduldmat ethe nirnrex bore

of the inner 20 \ a 4sL N Vi CaRhNyj red'to:.
Hé!‘ﬁllxéﬁf ﬂgﬁﬁgé OpLBEtrh8fy Vidibve %gh glﬁ@é_erﬁﬁ) discﬁ.%ut. 3

- a string. of casi avin esSer - dranefer”than the dianet string.
of inner castng. ¥ 11“%_%@%%"5sm|.9a&&%rai FFoeyed| RrRES1GhOPeittg he

mounti ng means cewpeti®ms farsebcelvindgecanael Xieadhdonaaclar; the sl eeve which

engage a set -of internal threads in the bore such that rotation of the

sl eeve causes the sleeve to nove axially relative to the inner well head
housi ng. a port extending ° through. the inner wellhead

housing below the external landing shoulder of the
inner wellhead housing, _communicating the annulus with =
10 the bore of the inner wellhead housing; N

a sleeve;

mounting means for mounting the sleeve to the
. inner wellhéad_ housing for axial movement relative to
the inner. w'e'lllhead'_ hdusing between an open position
15 opening the port to allow cement returns up the annulus
and through_-the bore of the inner wellhead housing, and
a closed x_idsition closing the port once cementing has
been completéd ; and

~a landing seat located in the bore of the inner
20 well’head'housing for receiving a casing hanger secured V
to a string of casing having a lesser diameter than the
diameter of the string of inner casing.

6. The well assembly according to claim S wherein the
mounting means comprises a set of external threads on

25 the sleéve. which engage a set of internal threads in
the bore such that rotation of the sleeve causes the
sleeve to move axially relative to the inner wellhead
housing.



* C.

L M

s * - .16 - 7. The wel | assenbly according to claim5
whérein the sleeve has a port that communi cates with the port

in the inner

wel | head housi ng when the sleeve is in the open position. 5 8. The well

assenbly according to claim5 wherein the | andi ng seat

sl eeve. 9. An apparatus for supporting and |nstaII|ng

casing in a subsea well of the type having an outer ‘I@M mﬁ |||1E|“1

secured to the upper end of a 10 string of outer

cong¥ nat i

wel | head housing and has an internal |anding shoul der, the internediate

on: an intermedi ate wel | head_hggsing which Iands in the outer

wel | head housing being secured to a string of internediate casing that

ext ends 15
bore, an external

into t‘}“e Ofﬂee@e(ii‘shg'gem@{?até engéﬁn ltloh%ilglmhgﬂéﬁgelrbaéﬂé]g

| .andi n houl der t ge I nt er andi n

shoul der of the i ntHHafY&i eI RFEa Fhadu FRPuniFatess ¥dthe $heo RAFE

string of

ext er nal

i nner cashmg,mrtelte 3@11head enousbng gwitet etltk Ngldevieo iishein the

i nternedi ate casi Ngpdiehbliffesn annul us which is bl ocked against flow at
its upper end by the engagenent of the internal
| andi ng shoul der,

i nternmedi ate 2%

10 .

13

20

25

veel | m:gdwbomshs‘@ew@ hsdordinggreovedin: of ihérOin i tise
landing seat is located on the sleeve.

9. An apparatus for supporting and installing a string
of inner casing in a subsea well of the type having an
outer wellhead housing secured to the upper end of a
string of outer casing, comprising in combination:

an intermediate wellhead housing which 1lands in
the outer wellhead housing and has an internal landing
shoulder, the . intermediate wellhead housing being
secured to a string of intermediate casing that extends
into the outer casing;

an inner wellhead housing having a bore, an
external landing shoulder that engages the internal
landing shoulder of the intermediate wellhead housing
and is secured to the string - of inner casing, the
inner casing extending into the intermediate casing,
defining an annulus which is blocked against flow at
its upper end by the engagement of the internal landing
shoulder with the external landing shoulder, the inner
wellhead housing protruding above the intermediate
wellhead housing and having a grooved profile on its
exterior for receiving a wellhead connector;

s focated on the

CONPrissi g in

| andi ng shoul der with the
the inner well head housi ng protrudi ng above the

a



exterior for receiving a well head connectér; 11111121 121121 2111121 11114
111 111 * C L M S * a port extending through the inner

wel | head housing bel ow the external |anding shoul der of the inner well head
housi ng, conmunicating the annulus with the bore of the inner well head
housing; 5° a sleeve; mounting nmeans for mounting the sleeve to the

i nner wel | head housing for axial novenent rel ati|yi 1 B 2l | head
housi ng between an open position opening the porlmulmmllﬂu/"lﬂm -returrry
up the annulus 10 and through the bore of the i*nnér el Mheld *housing, and
a closed position closing the port oﬁcé7cénenting has been conpl et ed;

running tool nmeans for engaging and | owering the inner well head housi ng

into the internedi ate wel | hea . hous| nﬂpg;f' A t /e
bet ween t he open annglggkg ng% P%ﬁ@? éﬁﬁ&% .andﬂgﬁnggg ”|OE§%252$% t he
bore of the i nnekougdinghebelomusnag xfennadei Ypnging cAloNddREn@S Sheured t6
a string of casi pighdiaweldhdalicrGesing, amciothuhlicatihg e arhvanet @itwf the

string of inner qgk%%B %9-tnlhﬁu%BP%kﬁhﬂﬁgéPﬁ8ﬁQ£Q .to claim9 wherein the.

runni ng tool nea rrses: a nandre ving ~a ﬁpper end adapted to-
be secured to a string of pipe extending upward to a :

5 a sleeve;

mounting means for mounting the-slee?e to the
inner wellhead housing for axial movement relative to
the inner wellhead housing between an open position . W
opening the port to allow ‘cement 'fétur’hs up the annulus
10 an_d'_t_hrough the bore of the inner wellhead housing, and
a closed position closing the port once cementing has
been completed; I

. running tool means for engaging and "lowering the

inner wellhead housing into the intermediate wellhead

15 housing and for moving the sleeve between the open and
closed positions; and

a landing seat located in the bore of the inner
wellhead housing for receiving a ‘casing hanger secured
to a string of casing having a lesser diameter than the U
_ 2_0 diameter of the string of inner casing. =

10. The apparatus according to <claim 9 wherein the
running tool means comprises: = = '

a mandrel having an upper ‘end . adapted to be

secured to a string of pipe extending upward to a
25 drilling platform; '



25 drilling platform  * C L M S * - 18 - engagi ng neans
mounted to the mandrel for engagi ng an upper end of the inner well head
housing to support the weight of the inner wellhead housing and the string
of inner casing; and 5 a body mounted to the mandrel bel ow the
engagi ng neans and adapted to engage the sl eeve for ‘ I e

bet ween the open and cl osed positions by mani pul atiumu l"ﬂrm]ﬁm(um 11.
The apparatus according to claim9 wherein-the 10 *irnerr w8l | heall housi ng

as a grooved profile in the bor e dfd “wherein the runni ng tool mneans
cOhprises: a mandrel having an upper end adapted to be secured to a

string of pipe extend| 0 141 I : Is menber
mounted to the nandrgwg?%%\gg%eﬁgug%%gnnqrh%t rq%&?{e-glaﬁédl! en%agilﬁa
positions in engajerkiperniend Phetheodvear pvellhead nhewwingot® sWPReEtnount ed

to the mandrel foghdTweight tde thegdanag weliiadd towedRgt Rd raie¢ atirddgand
engagi ng 20 posétt ii?n%rbé’a@fﬂé}l afgvement of the mandrel; and a body
nount ed bel ow t he'erigagi ng nmemder Tor engagi ng the sl eeve to nove the
sl eeve fromthe open position to the closed position while the mandrel

noves the engagi ng neabebodf asuhted €6@athé Indtdl Obeldy #fe engaging
means and adapted to engage the sleeve for moving the
sleeve between the open and closed positions by
manipulation of the mandrel. o

11. The apparatus according to claim 9 wherein the
10 inner wellhead housing has a grooved profile in the
bore and wherein the running tool means comprises:

a mandrel having an upper end adapted to be
secured to a string of pipe extending upward to a
drilling platform;

15 an encjaging member mounted to the mandrel for
movement between retracted and engaging positions in
engagement with the grooved profile in the bore;

means mounted to the mandrel for moving the
_ engaging member between the retracted and engaging
/ 20 positions by axial movement of the mandrel; and

. a body mounted below the engaging member for
. engaging the sleeve to move the sleeve from the open
position to the closed position while the mandrel moves
the engaging member from the engaging position to the
25 retracted position. '

12. The apparatus according to claim 9 wherein:



25 retracted position. 12. The apparatus accordi-ng t-0 claim9 wherein:

- 19 - the inner well head housing has a grooved profile in the bore;
wherein the nounting nmeans conprises a set of_external threads on the

sl eeve whi'ch engage a set of internal 5 threads in the bore such that
rotation of the sleeve causes the sleeve to no 'ﬂ m ve to the

I nner wel | head housi ng; and wherein the runni ng mmﬂmu Mﬂj rises: a ~
mandrel having an upper end adapted to be*10° !sedured to a stri ngs-df

pi pe extending upward to a drilling platform an engaglng menber nounted to
the mandrel for novenment between retretted and engagpng positions in
engagement with the grooved profile in the borej 15" a cam nount ed

to the mandrel for noving the engagi ng nenber. . between the retracted
and engagi ng positi dihe binnerotwelilbead hangingxhas amgreered popfilae

mandrel ; and a bpdyen@yak-ed bRéWE4 he engaging nmenber, having 20 an
external .spline for engaging the sleeve to rotate the sleeve when the
mandrel * is rotated to nove the sleeve fromthe open. position to the cl oseds
posi tion while the nethor ehounticg tmaMgagnwgimsrber setonet hexserynging

position to the Eﬁéﬂg%pﬁété%ve which engage a set of internal
5 threads in the bore such that’ rotat:.on of the Sleeve
' 'causes the sleeve to move axlally relatlve to the inner

wellhead housing; ' '

and wherein the running tool means cep_pr_is_es:
_a. mandrel -having. an uppérll" end adapted to be
10 secured to a string of p1pe extendlng upward to a
drxlhnq platform;

.an engaging member mounted to the mandrel for
movement between retracted "and ‘engaging positions in -
engagement with the grooved prof ile 1n the_bo:e;

15 "-_a cam mounted to the 'ﬁandfel _for moving the
_entjaging member between the retracted and engagingl_ _
positions by rotational and” axial movement of the v

" mandrel; and

a body mounted below the engaging member, having

20 an external spline for ehg’agihg"the s'ieeve to rotate

the sleeve when the mandrel is rotated to ‘move the

sleeve from the open pos1t1on to the closed position

while the mandrel. moves the engaqmg member from the
engaging posn'.mn to the retracted p051t10n.

25 13. The apparatus according to claim 9 'wherein:

.



25 13: The apparatus according to claim9 wherein: - 20 - the sle
has a port that communicates with the port in the inner wellhead housi
when the sleeve is in the open position; and wherein the

conprises: 5

a nmandrel having an wupper end adapted to

secured to a string of pipe extending upward to a dri [“lmmln)mn mmu
engagi ng neans nounted to the mandrel for engagi ng a

i nner wel | head housing to support 10 the wei ght of t*he®i nher" wel | hea
hé¥si ng and string of inner casing; and_a%quy nounted to the nmandrel

t he engagi ng neans and adapted to engage

e sleeve for noving the sle

bet ween the open and cl osed positions by 15 mani pul ati on of the mand
the body having a passagife t SpéeveOmasi £ aperk vﬁﬁaktt&wmicdtast WetRl €fee to
I t tq_t he
RerEning ths Shasd AR ARG IR ARG WakE e
wel | head housing 28n &l oBeR| §§516¥°ni nabd whereis Fhe Funaing e foolke| |
conprising: securi ngafs Ovtigdisesk| head housing to a strlng of outer casing,

al | ow cenent retur
bore of the inner

ahd |l owerinng into

and cenmenting the outer casing in the well; 25

securing an internedi ate wel | head housing to a
5

N
10
15
Y 20
25

a mandrel having an upper end adapted to be
secured to a string of pipe extending upward to a
drilling platform;

~ engaging means mounted to the mandrel for engaging
an upper end of the inner wellhead housing to support
the weight of the inner wellhead housing and string of
inner casing; and

a body mounted to the mandrel below the engaging
means and adapted to engage the sleeve for moving the
sleeve between the open and closed positions by
manipulation of the mandrel, the body having a passage
that communicates with the port in the sleeve to allow
cement returns to flow through the passage in the body
and into the bore of the inner wellhead housing.

14. A method of installing an inner wellhead housing
and string of  inner «casing in a subsea well,
comprising:

securing an outer wellhead housing to a string of
outer casing, and lowering into and cementing the outer
casing in the well;

securing an intermediate wellhead housing to a
string of intermediate casing, lowering the

eve

ng
neans

d

bel ow
eve
rel,



string of

I nternmedi ate wel | head "’ hou5|ng into the outer well head housi ng and cenenting

I nternmedi ate casi ng, | owering * the - 21 -

the intermediate casing in the well; proGTHTﬁ@‘“Fﬁ““rnner—-welIhead

- housing with an 5 ext er nal Iandlng sh
-through the inner wellhead housing be|OM/t uﬂ
securing the inner wellhead housing to the stﬂlng 0

t he i nner wel |l head housing 10 into and | andi ng the external | andi

shoul der in the internedi ate wel |-head $housi ng;

| nner casi ng,

and flow ng cenent returns back up between the

der;

ext endi ng
[Hﬂj" ng shoul
casi ng, Iomerlng
-

ng

punpi ng cenment down the

i nner

and i nt er nedi atl&\ﬂé&ﬁbﬂﬁaaad welllhaegd hbesjmg tinto t hbei wuger1vellheddhead

housi ng; then Ch le_slig tJ],‘e

Lhentihg e NB{

Bl 8 iy CiRi Ehd4

wherein the inner Ihead §0u3|ng Is provid ﬁ wth a sleeve adjacent the

port and mhermﬂ?kh&astep of - cI05|ng t he port conprises 20 noving the

sl eeve aX|aIIy to close the port.

10

15

'.20

providing the inner wellhead hou51ng with an
external landing shoulder and a port extending through
the inner wellhead housing below the external landing
shoulder; - ' '

securing the inner wellhead housing to the string
of inner casing, lowering the innef w'e'_llhead housing
into and landing the external landing shqu}der in the
intermediate wellhead housing;

pumping cement down the inner casing, and flowing
cement returns . back up between the inner and
intermediate casing and through ‘the port up the inner
wellhead housing; then

closing the port.
15. The method according to claim 14 wherein the inner
wellhead housing is provided with a sleeve adjacent the

port and wherein the step of closing the port comprises
moving the sleeve axially to close the port.

-

L3



