WD 2010/ 020742PCT/ GB2009/ 001783 - 1 - Wl |l head Annul us Mnitoring
Field of the invention 5This invention relates to subsea well heads
and parti cwioanigp2tazt he nmonitoring of pressure in the regiescaosen
a production casing string and a relatively outer casing. Background
to the invention 10 Subt ea wel | heads suppcirt a nultiplicity of
casing strings which extend down into a-hell. These casing string

I ncl ude a production casing Stri ng and a relatively outer casing

string. These str S within a larger casing known as the
out er condui?’ﬁﬁ qﬁﬂgngHFHﬂ @P 85‘ gn between the production String 15
and the relatively outer string is usually called the B annulus. It
Is desirable to nonitor the pressure in the B annul us and preferable
for the nonifi®ldiohéheaipvertigter f or med by nmeans of an associ at ed
production tree, i.e. a Xmas tree. There exists a variety of deS|gns

such as those described in the 20 docunents GB-2376485-A and
GB- 2395736- A for Thisi énvgatien anelapes doseubseae weellahegads ind earticulady to the

penctrat i ond apct e erbfesi TS rosich, RENMeshn Fradokibnerie Biigs arv 2

housi ng or exbtvelnloutdresasing.t 0 a regi on above any casing hanger. _
There exists a need for a sinpler yet reliable design. 25 It is
known (for exanple from US-5366017) to provide comruni cation fromthe

B annul us t @achgrolih88o e WaantRin @ passage through a production casing
hanger. However, the passage needs bl ocking during the stages of

drillthg and the installation of the casing hanger and it is the
obj ect of the preagada WNRBAUL Bupport a muiltiplicity of casing strings which extend
down into a well. These ¢asing sirings include a production caeing string and a
relatively outer casing string. These strings are usually within a larger casing
known as the outer conductor. The ahnular region between the production string
15 and the relatively outer string is usually called the B annulus. It is desirable fo
monitor the pressure in the B annulus and preferable for the monitoring to be'
performed by means of an associated production tree, i.e.'a Xmas tree.

There exists a variely of designs such as those described in the

20 documents GB-2376485-A and GB-2395736-A for this general purpose. These
and other existing designs are however quite complex. In particular they include
penetrations of the wellhead housing and conduits either through this housing or
external thereto to a region above any casing hanger. There exists a need for a

simpler yet reliable design.

25
- It is known (for éxample from US-5366017) to provide communication
“from the B ahnulus to the tree by way of a passage through a production casing
hanger. However, the passage needs blocking during the stages of drilling aﬁd
the installation of the casing hanger and it is the object of the preseht invention
" 30 to provide an assembly which allows the selective-closure and openin'g of the .-

passage by means of an easily operated sealing adaptor.



30to provide an assenbly which allows the selective closure and
openi ng of the passage by neans of an easily operated sealing
adaptor. W@ BHlRIQA20742PCT/ GB2009/ 001783 Sunmary of t hg1diyeitdos! n
a preferred formof the invention a subsea wel |l head assenbly 5
cOmpri Ses a production casing hanger defining a series of pasSageWays
froman annul Us between a produbtion caStng string and a rel atively
outer bating to a region comunicable with a production tree, the
passageways extending to the interior of the casing hanger. A
positionally adjustable s|eeve fits within the casing hanger and

carries ext rir%?ltﬁ fre disposed so that for a first it
posi tion of %Uhe 2I eeveew ﬁﬁ] t he casi ng hahger fluid passage through

the seriet of passageways is blocked and for a second position of the

sl eeve within thg gaazaig?rgg?g”ﬁ% 3fitflef h‘)érﬂo?maisagﬁbé%ﬁ\'él \Q‘é&"assemblv ‘

The positionally a eeve MAKE 2 scPew 1 hreads
15engagenentcomptibes heprodad:th‘m m"whasgmh definihg rep enen bf péssagewayea\om

bet ween the two ns can ct.ed tio sl eeve

The. passageAMATERR BERRA BEESIOR SREER ST AP A Vels iR S5 EHaIR
whi ch comuai @gich vbrhuhitebiewithi® praductibie teas th’egpbmayﬁ extdhding to
spaced apart | ocati ons. One of these passageway extend radi al l ﬁ&e

t hrough t hethealstteipr @ﬁ@%ﬂaﬁ'ﬂﬁrﬁaﬂ’ﬁﬁr d%PQF'&I%n@’U QCH%S"PW& eeventiseyinin
the ot her @Esnﬁgﬂ%'ﬁgef afy %lahYesf éﬁ@hér’”‘@edlé‘%}fﬁ&l gfe biBoSAP saqrm&%e%r first

partly through asi ng g |l ead to a vertical
passatfeway eRsitior pﬁ@mgﬂw&ve@iwy trhmgl;@slngﬂmarmﬁﬂu@f passage diongh Kam geries

to the regigp p%'é,a‘d%mfa% i§ YBEHBH GHE M 4 BoddHy SR UF e BieblE Swithin the

casing hanger said fluid passage is allowed.

The positionally adjustable sleeve may make a screw threaded
IS engagement with the casing hanger such that movement of the sleeve between

the two ~ positions can be effected by rotation of the sleeve. |

_ The passageways through the casing hanger may include two-
passageways which communicate with the interior of the casing hanger in
20 spaced apart locations. One of these passageway may extend radially through
thé casing hanger from the outside to the inside théreof and the .other may
extend radially from the inside of the casing hanger partly through the casing
hanger and may lead to a vertical passageway extending upwardly thirough the
body of the casing hanger to the region which can communicate with the

25 production tree.

The said seals may comprise two spaced apart seals which in the first

position of said s['eéve are disposed one above and one below one of said two

‘ passageways. The seals may include a third seal, the third seal and at least or_né ‘
30 - of sa.id two seals sealing a space embracing said locations from above ,a'n'd:

~ below.



The said seals may conprise two spaced apart seals which in the first
position of said sleeve are di sposed one above and one bel ow one of
said t\W paesagsieys. The seals may include a third Seaﬂcmé%o&f&:‘ﬁsg
seal and at |east one 30of said two seals sealing a Space enbracing
said | ocations fromabove and bel ow. WO 2010/ 020742PCT/ GB2009/ 001783
The assenbly may include an isol ation stgeve whi chprovi des

communi cati on between said region and the production tree, and in
particul ar by way of an upward passageway fromsaid region. 5

The invention also provides a production casing hanger for a subsea .
wel | and conpri Sk I .ndrical. p i I ;
part of |esser i@gr %gfg@iggnerﬁ%}r 'B Efyﬁgt 5 3%)%%@6}%{’?% Ti CI?AI Hpaﬂﬂ?{"ﬁﬁg
whi ch a fir sbmpasieaondyeterer sdsl regibraldng thier progluciam trebpard irppatticakar
t he casi ng hanger ffrom_to t he outsidfe to the inside thereof and a
second pass @R Test SRYErd BATSRORYSY  ToM SR 8 e of the casing
hangerspartly through the casing hanger, and in which a passageway " .
extends upwardly_fraom sajd second, passa evvay,throu,gh the | ower part

of the casing ham§8rNYRNNEN AR BIPUHEHP nPIARRICLHERSIPAMENGET t YN B PRER
hanger, sai Q«eﬂ%d’goﬂﬂﬁﬂgiﬁé Qﬁbﬁﬂe@%ﬂiﬁﬂﬁ@altﬁéd €4l ¥Co@er lc?ﬁrﬁ:frﬁﬁl part of
sl eeve 15which is positionally adjustable to allow and prevent fluid
f1 ow t hr ougfesske intgmpal updiameteadiiaiydhe ourrardcylingrieal. part, in \whish a first
enbodi nent LAV, ' ' ' ‘ . ' .
ot erence. ¢ BEEEy A ARG 2D BUGH Shid1Gor Hark f (2 cEXAGMaRG o
10 = the outside to the inside thereof and a second passageway extends radially
from the inside of the casing hanger partly through the casing hanger, and in
which a passageway extends Upwardly from said second passageway through
the lower part of the casing hanger to a region within the upper part of the
casing hanger, said casing hanger being adapted to receive an internal sieeve
15 which is positionally adjustable to allow and prevent fiuid flow through the said

upward passage to said region.

One embodiment of the invention is now described by way of example

with reference to the drawing.

20
Brief description of the drawing
The single Figure 1 illustrates the relevant parts of a wellhead assembly
including a casing hanger and an adaptor according to the invention.
25

Detailed description

The assembly 1 shown in Figure 1 includes a production ¢asing hanger 2

_ which has an uppér larger diameter part 2a and a lowér lesser diameter
30 cylindrical part 2b. which exteéhds downwardly. 'Upwardly' and ‘downwardly'
Herein refer to the norfal dispositibn of the assémbly in use. Outside the casing



The single Figure 1 illustrates the relevant parts of a well head
assenbly including a casing hanger and an adaptor according to the

I nventi On-w'a%i’ﬂi/dé@ﬂz description The assenbly 1 S%%I%ZHO%O%SG

1 includes a production casing hanger 2 which has an upper Targer

di aneter part 2a and a | ower |esser dianmeter 30cylindrical part 2b
whi ch extends downwardly. 'Upwardly' ands:downwardly' herein refer to
the normal disposition of the assenbly in use. Qutside the casing WO
2010/ 020742PCT/ GB2009/ 001783 hanger part 2a is an upper pack-off

?eal 3hdi S I)Ocr&?:@iabpér\t\ﬁerls bhmﬁpaﬁ pack-bHirear3 aispndzd betwezin theﬁﬂsmsiamgr

not shown) . Bel ow t casin nger part and out.si de the ri 2

are the var i208Rd g W&ﬁ'a?affﬁ%%&?fﬁg %@g’é’ablEfP%ﬁ”?@e &AYNe "RLG8L Pgﬁé? and

with a | overoupaddk 1 bafedh afe Wb GRribSs PaptBasres! IBINE easdentbigasifnand 7

5hanger 2 and the wel| head casin gnot shown) . Bel ow t he | ower
t

pack- of f se&ssegiatgdevittappiaverines al gawhichrs disgrosad dpebivegsb eycasing

out si dg the oue | ripq,n.ger 2, is a (relativel

out er %asi nyagggé%%g??hn%@e@{aﬁ#g%smh%s 0 Or 14" (356r’r‘§’r) casi ng.yzl'he
| ower pack- tooff seal 6 engages the exterior of this casing. '

The design of th | | v | t_ di

I nventi og but i nﬁ?hﬁgh‘@x%@?}%@ﬂﬁoﬁaﬁ irg;gsvgg%\ﬁﬁﬁ}ﬁ%é?é 2‘%:“?‘%”3‘2%%?&.&%3'&"

an out_er ri Rgsposersuiicatheloeadestt ehgdgereatinghaihgdri® iscwgelafiesl) adter

S seour od COSHAG isBEririe: FeiReRe g A 5 SarENED CROPOShBRIRT e RSk
| ower j@ct i vakiQfeal 6 BEgAGSs theExBiriof &f M €dsing opposite a groove 72 in-

the outer ring 5. Wthin the slot 71 in the ring 7 is a holder 73
whi ch supports a shear pin 74 biased outwardly by a spring 75. The

hol der 73 1S hel gnb BeBLAGE 1Y I08iRG 248N 36 AbDETedl Malevént tE4id Hohfish
setting of the |ower pack-off seal 20 6°the activator rings 4 _and 7
nove downwabdsin thiseexapitilay coowdsds anéwpehaetivairdingat & QUier ithe Waking

:Sl_ihﬁl‘ e voul daQRF%%EEI%nBEg@mQhMﬁ tHe10REr BHGROASEEM) dnaSa BWer QBEVALSr ring
gl e one i's 'shown.

15 7. The lower activator ring 7 is secured to the upper activator ring 4 by screws

(not shown). The lower activator ring has a slot 71 which is opposite a groove

72 in the outer ring 5. Within the slot 71 in the ring 7 is a holder 73 which

supports & shear pin 74 biased outwardly by a spring 75. The holder 73 is held in

place by a screwed retainer ring 76. During the setting of the lower pack-off seal

20 6 the activator rings 4 and 7 move downwards; the spring loaded shear pin 74

engages the groove 72. There would normally be a plurality of such assemblies

but only a single one is shown.

Between the éuter casing 8 and the lower part of a production casirig
25 string, sometimes called the 9%" or 10" {254mm) casing, which is not shown in
the Figure but will be supported by and within the casing hanger 2, is an annular .
space, which is usually called the B annulus and is denoted by the letter B.

Within the upper part 2a of the casing hanger 2 is shown the lower part of
30 a se¢ohdary isolation sleeve 9a for a production tree. The lowermost part of the
isolation sleeve 9a fits within the part 2b of the casing hanger 2 and can be



Bet ween the outer casing 8 and the |ower part of a production casing
25 string, sonetinmes called the 9% or 10" (254mm casing, which is

not shown iy Jof2frigure but will be supported by and WgddidehH01783
casing hanger 2, is an annular space, which is usually called the B

annulus and is denoted by the letter B. Wthin the upper
part 2a of the casing hanger 2 is shown-fhe | ower part of 30a
secondary isolation sleeve 9a for a production tree. The | ower npst

t of th | at I 9a f tht,tbfth
P ner 2 o esiad Vo SIB KoY Acpab T Tt B g pse B4 LEesdEcAng AT
thereto by aatStﬁ@hml«Qr mﬁﬁgj.ﬁfbf' t‘ﬁe"@é@bé gapbﬁ&% Qa/a:a@ whﬁﬁd@dd.epwedlﬂa aﬁ

the | ower margi n of | eeve 9a, a seal 12 whi I s di sposed

an annul ar gar@ulﬁasgrcwweh@ thﬁmleter §wrfaca=b@‘ toe Steleéeé?aé@sﬁéabgae fhessealfve
the seal 10. 5A primary isolation sleeve 9b fits within the upper
part 2a of the casing hanger 2 and is sealed thereto by annul ar

seal s 13 and 14 aptimdisisoldidnisheeventh fts witbiovbs upper ipartp2a op lee gasing

brovi des. & JBFBPEA) S5h B st 2 RAFEHORG SaaR, bharto 4 PR SiEsed
16 whi ch-i s ahdliangtbdygs timihe sarphehoof thé eiatonIesva®BOb and the casing

hanger 2 and in particular is belowthe primary isol ation sleeve 9b
and between the secondary isolation sleeve 9a and the casi ng hanger

2. Thi's passagewgyelsucoRads i$BIMEOHSslésvePDE SSrEliles RN vERICENPaskigeday 15
whi ch may be dIS osed in any convenient manner in the production:tree

15 and® whi ciwiigh aaéﬁlupmar@m Offr 2 SBafe 16 Whiels isadefinedrby tigdeelatipn sleeves
Hovever, ot ker ;a4 rgiﬂgagagﬂéscmg tﬁ%ngéreé 59 R %dﬂﬁﬁl&o%ab@amé)ﬁnmary

bet ween t he space the production tree. | ower part
2b of the calatprhalegee 9 asdsbaimela tbens;mhdgry [BolaipnisiepvecQp and the

adaptor sle t e

engageabl e %&%H& a?‘@reg ﬁh’%?% ggy% ypﬁét]?le | n HS #Q{ Hgs@ﬁr(yv\eﬂgmﬂptgrrl?g
2b of the caeviags bithanay be Hisposed in anggeqmv@ntmitwmmet lire theoprodtictidmetree
adaptor sl ee nd t he t om of the. secondary ‘i sola S| e e 9a
ol Fow f ofnanariBEnconie: kiohi@sstre: ko Mecaiur Shdr B Thfay

is rotated 'aﬁaﬁgéi‘ﬁéhﬁshMQﬁd@ used to provide communication between the space 176~

and the production tree.

Within the lower part 2b of the casing hanger 2 is shown a generally

20 cylindrical adaptor sleeve 17 which on its lower part has a screw threading 18
engageable with a screw-threading 19 on the inside of the lower part 2b of the

casing hanger 2. There is a gap A between the top of the adaptor sleeve 17 and

the bottom of the secondary isolation sleeve 9a to allow for the vertical
movement of the adaptor sleeve 17 when it is rotated in screw-threaded

25 engagement with the casing hanger.

The arrows in the Figure show the flow of fluid under pressure from the B
annulus through a series of passageways provided by the casing hanger 2 to the
passagéway 15 which is between the primary isolation sleeve 9b and the

30 . secondary isolation sleeve 9a and which in this example leads to the production ’
tree. This series of passageways comprises a passageway 20 between the



25engagenent with the casi ng hanger. The arrows in the Figure
show the flow of fluid under pressure fromthe B annul us through a

series of wRSHAMRYRAYS provided by the casing hanger 2 t@-id¥®o0o/001783
passageway 15 which is between the prinmary isolation sleeve 9b and

t he 30secondary isolation sleeve 9a and which in this exanple |eads
to the production tree. This series of {mssageways conprises a
passageway 20 between the WD 2010/020742PCT/ GB2009/001783 - 6 - .
casing 8 and the casing hanger 2, a radial passageway 21 through the
part 2b of rcaengdanttheLeagee hanoens, a adalipassagevwdind bifrougetheaeart 2inef
exterior of : L NS] f i e
anot her radltrL 8%%@@@%’2@%&%@%&%@&? Eér’%eﬁ%% bte e crgtz}%ng ﬁ;ﬁg:g?{% %%arﬁt? r
t he space 227 amithe ingde iof e pasisgbengsr 2ancthatadial passagdsyayp R mdirly

wi thin the ho of, the . i.ng _hanger 2 to t space 16. bet ween t he
casi ng hangg}r g')ilg%ﬁ%e Fﬁ%ﬁgiﬁﬁﬁ?ﬁ ﬁﬁ'g%{hge © ,aq{g:ag%_veaﬁgfggva[gﬁggg %%
23 are ESLLE’S“";‘ i’f‘;“ﬁ‘émre tﬁﬁggmgéﬁggﬂﬁf E{ﬁ‘é@é@;ﬂsﬁwﬁ ”“’gé ‘%;??“2?‘6
t he casing %Wb%’" e §93ing, fppsr 2shrd ke ispllign sleevesda p nritAes§LY
seal s 25, 2fhepd s dommOhiculibreWith @8 padzagswaghsrl |y al ways above the
passageway 21. The seals 26 and 27 may be di sposed, according to the

vertical position of the adaptor 17, either one above .and one bel ow

7
t he passageway 2 r S Vard3 ,
position of the -gtrélé:;prtagfréi Lﬁﬁg‘ﬁé‘%&ﬁa% %g&?f\% 85% EQ%SdFEa?h‘”éE%%s?‘ae&e
23, tWe passeigmudicate wilth theoniearioe of thecabing hangen. pldes adamtay slesve 17

space. 22, FoitEe st bl athaer f5s 28.5% sh9 27 GRORER RN 25 P Bolme
the series above2epamsagevay21.bEte\eers RBeaaran2ilimay & disgosdd; according to
ocat i

passageway 15 is.open. .The ace 22 e acing the | ns where .
D ass agevay sTB1VEHEA SRR BESGICL 1 e AP DB SOV B0 PreaBeiny the
hanger is hpyeegewapaBest boltPb2IaRaNe passhdedlag\edy at |east the seals
25 and 27 to prevent | eakage upwards or downwards fromor into the .

spacel322. .
For a position of the adaptor when the seals 26 and 27 straddle the

passage 23, the passage of fluid from the B annulus to the passageway 15 is
blocked, because fluid will not enter the passageway 23 from the space 22. For
a position of the adaptor 17 as is shown in the Figure, the series of
20 passageways between the annulus B and the passageway 15 is open. The
space 22 embracing the locations where passageways 21 and 23 communicate
with the interior of the casing hanger is however sealed from above and below
by at least the seals 25 and 27 to prevent leakage upwards or downwards from

or into the space 22.-

25
It may be noted that the adaptor 17 may be operated by a simple
mechanical spring-loaded key tool (not shown), which is required only to rotate
the adaptor. Such a tool may readily be configured to operate through the Xmas -
tree after the tree has been landed and tested, so as to permit the testing of the
30 - adaptor and the communication interface before the installation of the blow-out

preventer (BOP) and the completion string.



25 It may be noted that the adaptor 17 may be operated by a

si npl e mechani cal spring-|loaded key tool (not shown), which is
required only to rotate the adaptor. Such a tool may readily be
config'ured to operate through the Xnas tree after the tree has been
| anded and tested, so as to permt the testing of the 30adaptor and
t he conmuni cation interface before the installation of the bl ow out
preventer (BOP) and the conpletion strisg. Cains 1. A subsea
wel | head assenbly conprising a production casing hanger (2) defining
a series of passageways (20-22) from an annulus (8) between a
production cd8fy string and a relatively outer casing (8) through
the casing hanger to the interior of the hanger; characterised in
that the series of passageways (23, 24) further extends fromthe

interior of *he Aa¥ibsganeifend assemblyycomnrining a Reodvstign casing daogeri (@Y

hanger to a henz ( cgp’ggé(g@gg ! j rgs;

posi tionall fégg'jhgs? a%eﬁ?gssl e vgé 17 ﬁ?wgaﬁtfﬁi’nﬁ%?@g]&c@i l?19 gﬁgaer
and cafri es pEdustippcasing stringsanzl7p seftieely aauterdeasing €8) Hwoudrathe oasitag
first positi sl L4 Ry cagl Lo T Ui

through the hgggﬁ;tsé lci}fe ga@%@é&@@#ggﬁﬁéc@%ﬁ or " tg'gtgqn%%ﬁeasg%_f
posi tion of papeageMeys d23i 24 furthee extests fromandiee inderial dfl the capimgdwgger s

| d. 15 ' .ol aj ' i
(17 "ekes 2ty SRR ety S 98 caling RloBLy, b b, UG () Solnipiganie
such that nisithneprodsictiomdrest asdea pesitiorally sdjustabies isteieaesﬂﬁhﬁtsbeithirln the

ff db I . . i t aim
T or dTai m 5°hE hpRErnd e B8 Aor e 2T IRl AE e 5B sh e <
(21, 23) whiish positivonifdhe slegviehwittiie thetcasing rhaofert feid qasisage taoggt ther

d ' i i I i . t S

(56: 27) P anreie 8 AR Re PR R o BR shaTp R Sritnd WA e FREhe viR
di sposed ontheadasing angieonaidieicdpassage ¢ allbaled. t wo | ocat i ons.

15 2, An assembly according to claim 1 in which the sleeve (17) makes screw-
threaded engagement with the casing hanger (18) such that movement of the
sleeve between said positions can be effected by rotation of the sleeve.

3. An assembly according to claim 1 or claim 2 in which said passageways

20 include two passageways (21, 23) which communicate with the interior of the
casing hanger in spaced apart locations and said seals comprise two spaced
apart seals (26, 27) which in said first position of said sleeve (17) are disposed
one above and one below one of said two locations.

25 4, An assembly according to claim 3 in which said seals include a third seal
(25), the third seal and at least one of said two seals {26, 27) sealing a space
(22) embracing said locations from above and below.

5. An assembly according to any foregoing claim and further comprising an
30 isolation sleeve (9a) which provides communication between said region (16}
and a production tree.



254. An assenbly according to claim3 in which said seals include a
third seal (25), the third seal and at |east one of said two seals
(26, 27) sealing a space (22) enbracing said | ocations fromabove and
bel ow. 5. An assenbly according to any foregoing claimand further
conprising an 30i sol ati on sl eeve (9a) which provides comunication
bet ween said region (16) and a productiomtiree. -8- 6. An assenbly
according to claim5 in which said isolation sleeve (9a) defines an
upwar d passagemay élS) fromsaid re production casing

hanger (2) fBr a AUIASSE |acgading (rzi?%mné laﬁ”h'ShLﬁ%@r'S@W'Qméﬂﬁedal(93)
part (2a) andeffhesitelip \ﬁéiﬂd'rﬁ‘éysbﬁé\lvafﬁé)ﬂ(o%p%alefreélSﬁser | nternal

di aneter than the upper cylindrical part, characterised in that a
first passageway (21) extends radially through said | ower part (2b)

of the ca ha I t r

second pa:!sggemagggggéugx@neg%@théhgﬁ from %Eblgj%sl 3%?6 tcﬁﬁl%(r:'g]ggn?
hanger spar t | ypperreyigtiicdi parhi$2ajgand @ lomge:ryllncmmdl aparag8hp efvigsséR Mternal
(2by of the JANEKY RRTole, SRERPColBRRGH: WRl « hvdRttotin, b thal v
t he casing rmngagewaw(m):@xtan@shMMy tbmugg @aj@nbwﬁdr partr Qctﬂlcwethérbasmg
or oo 1o TRV DR Bl BadteBeh gt Eosgei Set Hheray 29
producti on cagénts WWfr@ﬁCﬁédhﬁﬁet& the @Ia@nq Haﬁ]gléhbﬁhlyt ﬂh?o@g?ﬁth@gcasmg
hanger (2) has an internal screwthreadin or engagenent

sl eevd®(17) hangenl B Ag PasPagIAY (AW u%ﬁ'ﬁst Hewadly 2fom sa:d second
passageway through the lower part (2b) of the casing hanger to a region within

the upper part (2a) of the casing hanger, said casing hanger being adapted to
receive an internal sleeve (17) which is positionally adjustable to allow and
prevent fluid flow through the second passageway (23).

15
8. A production casing hanger according to claim 7 in which the casing
hanger (2) has an internal screw-threading (19) for engagement by the sleeve
(17) and allowing positional adjusment thereof.

20



