‘,;V,/eSé) Z&XXYt Z" . ZFt 26ZTZ! .. ' 2 7 AUG 2002 |In the formation or o&ezg&jé)r}(qz
of a well inan oil or gas field, it is commonplace to suspend a f p

a workj ction string, such as a casing string, at a well head.
Ther ejﬂ Mml wﬂgmsi ng demand for drillthrough spool trees and well head
syst ens) ick bore, as this elimnates the requirenent to reinstall
t he BOP st*8®%2for conpl etion operations, L{ereby savi ng consi mﬂl Immm’lmlmml
time. However, on any drill-through syste there is an inhere

| andi ng shoul ders to support the h 0 the need to nainésdssn
maxi mumdrift within the well head ' date the drilling tool.
The object of the present invention is to enable the drill-through feature

to be retained whilgl {{oOVE 'Mtfoﬁogysggggg{gﬁg{,sgktg §QQFOE_}, al oi1 or

appropriately sized hanger. 1n accordanc resent fnventi omn,
hanger assenbigpscofibeldes i& timurammappdrrg mnwgsmndn?ermgﬁmﬂ four |acal

bore provi ded i i &nrbb!@dué@f@ﬁssﬁfﬂhél néﬁ@haaél éegasiﬁBUE%rr)ing, at
downwardly taperin support ed

contractibl e, avve'd@glf'ﬁgﬁl ng F‘Pﬁﬁe\m’r%haf’mJt’?‘é?ﬁ/s’dgpfl?mégﬂosf‘?’? oﬁrljr&t
proj ecting i ntthridwylbospooanctredaibahar dangﬁradwayye'gens extithnad srikkce

whi ch I I h
osi i ent enelfiame ikt “ohihiharedTthe EoRRTrEHRER B PrIFERL1 e,
hel d there by B@Rjagemsk wieh tdnemnbe'eldnrl aperahipng,i ntbereby hsayding
until the enerQind e BNE 9% tihe.all %%%r""‘ t8nt Pﬁnsfnﬁw 139 -th h

wher eupon the energi si ng nean expands radi al | y ‘out wa to overlie t

| ocki ng ring, SHiskem |heragiss aphd nhexgnt 1Ak mf « handbpyi ﬁQOPP-ﬁQrEO\H? t he
ranp and hencewm&ﬁ@mamwéwﬁﬂﬁ%r 86t thadhakly tanfaiatainP makd mum

The housi ng r S SHOBART ceried MeL1prrd: BOIFERR rtp | PromtATimodRe  ho
annul ar ranp adlldokj gpalng are recessed into El 7 AUG 2002 2 the wal |
of the bore. Duri ”gnl r#%‘l?fof @h@fﬁ?&ée I:hﬁn%fﬁ-_%ﬁhEghg%a%%aﬁi%a%%e

resiliently outwar cone nmen annu recess

in the bore arﬁ;'ltlﬂe'r"é’tﬁmmlenéﬁgt%'et o | bekrﬁg‘-anmg\ mMhi¥lstei pgovidinan & he
annul ar ranp. rUiﬁzé@%d}Qaﬁ‘éﬂ Qb isupgist AN Ao iat S8 fe isld 'h'&gmgléﬂzd

the weight of the strin ded. The energisin ans

preferably a ring off® a?gﬁPFQaBEFer’rg&qb thei RyeFeR er’smf%bfgf v i f %anger
conpl enent ary aggsEmisly i notnbnnsnbermatulsulénchonbmlge mtgag aiﬂhelra:m:tﬂaar
ranp may be prQuw £ eys of
t he bore. The cg}idlqﬁ%yébl%mgla& %é’f:ﬂanééisg?r& ace 'H'H: I"oc |ng ri r?{gaq'%\%li'%
ultimately gr ms’-lt’#%i:e)@tfmﬂaﬁr:smnﬁlx H@Hﬁﬁg‘!&f ragpy &nsH swpported
conpl ement ary d}iirﬁhé)fratnﬁﬁ %téiﬂ'laﬂ d 208 Yicdrite-daigsye, Qieﬁig@ Elf&!léitﬂd’
serrated to provide ’(fg'b ear i né; cagamt bet ween tki}r&par When the
suspended st r i ¥h é“'b‘ﬁ?’rae]dl Y jqdort %5 9% tingdnkhger
with the convetie dsate y uandng tablulabehangetr hlaslhgclam@xﬂetgxam |durdfadck awn

up, the annul atfap A0ch expangedeePLELAIAR LUNIR chis D 158 LSl 34 ©

rel ease the hanger exa anger asse y constru
accor dance wi tHravidesd es\ehthl nnemi@ﬁnts eneygisdngd mearsq aodquanyamg

drawings, in Wi&dised in the external surface and held there by
engagement with the bore during running in of the hanger
until the energising means come into alignment with the
annular recess, whereupon the energising means expands
radially outwards to overlie the 1locking ring, final
landing of the hanger forcing the locking ring down the
ramp and hence causing the ring to contract radially and to
grip the external surface of the hanger.
With this arrangement, the internal bore in the
housing remains unobstructed as, prior to running in of the
hanger, the annular ramp and locking ring are recessed into



".Fi-g:- 1 is an axial section showi ng a casing string being run in through a
wel | head housing; and Fig. 2 is an axial section show ng the casqznp Agglzﬂgz

suspended in the housing after renmoval of the running tool. The illustrate

assenbly conprises a well head housing 3 having a nom nal 16 inch

cylindrical bore 4. Associated with the housing 3 is a casing hanger 5 into

the I ower end of which is screwed the uppgﬁ section 6 of a casing string.

As best shown in the enlarged portion of g. 2, the hanger 5 is provided,

urface, wi tnEhe 48Tar B e e ol BREZRY SRR, R SHARRR tpe
deeper .2 Tereiy2e0ng3méansrexpand gresviA ent by stutvands wipererthey tdome 7B.
The shal | ower ; ppgt 'aqugz'ﬁhéﬂt e@?@hgﬁ:‘?m%veaxgﬁwﬁHPS%é% | Ynf @%éed%)g?zet Rt d

upper end of a respective spring f mﬁ extends th
the groove anthereupeReenergiss thewhreking riagkby £2xcdng, idudesi eThe

bore of the hgHfuNEr3 r‘a‘inp’i' SOTﬁéenmﬁﬂfi @é@%ﬂeasartm@ubatom&q%%ﬁyn a
| ower portion oigthe

he 1ece r|n
provi ding a r&8tal I?egﬁﬂvﬁﬁdl S}“flﬁﬁl nﬁhﬁnnﬂﬁéﬁﬁanﬁ’fﬂi oceftqzé'd"l?po 9 hé’? anp
11 is a C shagadpented. re5|I|ent | ocking ring 12 having a radially

outwardly facing m§g ge é&ggné3mggb%eaggeéklggr%?ﬁggeggﬁégfmﬁpggﬁgff t he

ring 10. In the ini projec
the cylindri caxtendéhqp@p@‘fmghé ingers. quamdllmo@mﬂ-§ml§@tﬁé‘0fem€$r

the ring to bgnbtﬁéegx&égh%hlgd@f@@@%ﬂﬁ/ﬁﬂb[ﬁéﬂ@@% the ring from sliding
into the bore under_its own wei ght. rlng running 1 n of the casing string,
I

the hanger 5 is supp8r GORURT, rr"’l%ﬂ?@’tﬁ PY®Viaeq; AR et FHRY wlhd-d’lhal:ﬁl

ext endabl e angdcgewkdainitll &hdoannifl aangaitags conptissebbaey undul ating
surfaces 16 in the

nn t he nger. . anger a0 t he
tool 14, the IomerTbgr??%gé%ﬁyt*ﬁy?fﬂg%?gaglAg ﬁﬁ%ﬁl e%fr§8|aﬁ%fk
i nwar dly by engagenmthN ulﬂamﬁneby8®rip6hthneemﬁernﬁltanrﬁace ¢ﬂmhheue
acconmodat ed hQn%Ee ‘ d%"iﬁ Q?@?ﬁgh?aréong;ﬁéﬁeﬁ{@rﬁr Q‘f%s df @ﬁes'Jﬁé‘\‘!hfrﬂae 'g

1. When the | owe I ngers conme 1nto alignment wth

recess 9 in tRETEBFE OFf the RANISTy RTre RFeEAEAPLRISeEFaEed &R IRTPYidRer s
?L e free Ito m?%ghr adhaal ?o)éa&litﬂfga{dﬁpad&y f&ﬁwé@h?gndlzpatsﬁhl on, ln whi ch f
ey overlie the u er ce o rin rther .run in, o
the string causes 8nf|%¢%r§u§pe£éqodﬁ Egmgx?’aﬁ E8npPes BYHe g&rc’esthe
| ocki ng ring &impdyshedesdany tte pulidp tHe amahgen wiathgthe, dnnvantxamal
radially so t I r e r 7 t rq
oripe & sini| Sepying KR RRoRE LRESABaYY Ad wila B8 i,
the hanger inthes arantar pbsampi gmd @wpandeqd, Apceferably under its own

resilience, to release the hanger.

An example of a hanger assembly constructed in
accordance with the present invention is illustrated in the
accompanying drawings, in which:

Fig. 1 is an axial section showing a casing string
being run in through a well head housing; and

Fig. 2 is an axial section showing the casing string
suspended in the housing after removal of the running tool.

The illustrated assembly comprises a wellhead housing
3 having a nominal 16 inch cylindrical bore 4. Associated
with the housing 3 is a casing hanger 5 into the lower end
of which is screwed the upper section 6 of a casing string.

As best shown in the enlarged portion of Fig. 2, the
hanger 5 is provided, at each of four equalangularly spaced
positions around its external surface, with an axially
extending elongate stepped groove 7 providing a deeper



" greater the weight acting downwards on the hanger, the __ greater V\blibﬁﬁi
the novenent of the ring 12 and down the ranp 11 and the tighter w.&l 2002
t he engagenent between the parts 17 and 18. Thereafter a conventional netal
to metal seal 19, between the hanger 5 and the housing 3 will be energised
and a conventional |ockdown mechani sm 20, al so between the hanger 5 and
housing 3, wll be set. 2 7 AUG 2002 5 CLAIMS 1. A hanger assenbly
conprising a tubular housing (3) having ar i nt er nal cylindrical bore (4)

provi ded with_an annul ar, recess ) containing a fixed,_ annular, do rdly
tapering ranplPYEF, ,l%pgngéa &h %%Pzif%‘f%{ UPRGF; POrLIpn, 18- e
contracti bl e, shaddeweac pord ionngB (4L )eadh grdavie iisl subsatiaptd ad Jyofiililed not
projecting in t b . a byl rod 5 | NG ternal.
surface whi ch&J&s ‘l';?ecl ggﬁgﬁce@%ga i‘%#n% %{et;blaér%gﬁhveé b%?gféﬁd%vﬁ’c?(ig g’i&ﬁhded
Wi th resilienexsedds $fiheg fmddnd en@th afi theagropyecsnddthe diowedx endh B
surface and heled i by SMAGIBHaVd Iy thecpdFg1gluring running in of the

hanger until the energising neans come,into alignnent with the annul ar

recess (9), whereuf®® BexecRer fheiheustads3 (3 frepred and PEeMisess to

lovelr<! ie the Iae\kiausr#ﬁi@g &e(b%f)s fg 3&? |aanﬂbﬁ6r9bdﬁﬁhdiﬂ_nﬂﬁr the chéget e,
ocki ng ring dawn .t he, ranp a ence_causji ng the ri to contract
radial Iy and t'3 ¥ T’ﬁg e'l;&cé?%ﬁ‘all Bsu’ﬁ afgrﬂ’g% o?q Fﬁé‘%aﬂaerpr‘}‘.’l g a
assenbl y accomraidigltly dnasiandly faediegnanhhulereragmpi hly. ndawated upon mheof
axially extend Spyi fLnger, I dJ Iy r S (/)
in the externga“%ur?%cg%of%t%% gf";@&.gﬁiﬂﬁn I'Jgf'ls?E'si(:al(r?'b yégggtgfi&%ﬁg €2H§|'§',2m 1
or claim?2, whevding theathadly ourwrrdly fachngveddeorurnfareg 131ohigh ch
is screved inigydg e Nthar raessurfacal 1heockorthe 4riffg as6eNdl ¥n the

according to any,.one of the preceding c]ai wherein the, conpl.enent.ar
parts (17, 18) 16‘f1ttll‘?§' r%ﬁ’gr’r i?ﬁ&*&?yﬂ‘%’%ﬁb' stf§8@soP°FhQrP§8%%ndq€/91g,
whi ch ul ti mat ehe gyldindhicektiaivelopseréficehefbohe hangEt, wddd elorinad ly

external surf 36 Glod M AR o & BRI ELoMe b1 Zeda HndN0T, SRk O

assenbly, conprising:. a a 1aving a cylrndrica and-an
annul ar reces&a prevent the ring from sliding into the bore under its

own weight.

During running in of the casing string, the hanger 5
is supported by a running tool 14 via conventional radially
extendable and contractible dogs 15 engaging complementary
undulating surfaces 16 in the inner wall of the hanger.

As the hanger is run in on the tool 14, the lower
parts 8a of the fingers 8 are deflected radially inwardly
by engagement of the parts 8A with the wall of the bore 4
and are accommodated in the lower deeper part 7A of the
grooves 7, as shown in Fig. 1.

When the lower ends 8A of the fingers 8 come into
alignment with the recess 9 in the bore of the housing 3,
the lower ends of the spring fingers are free to move
radially outwardly to their relaxed position, in which they
overlie the upper face of the locking ring 12. Further
running in of the string causes the fingers 8, acting in
‘axial compression, to force the locking ring 12 to slide
down the ramp 11 and, in doing so, to contract radially so
that a serrated inner peripheral surface 17 of the ring 12
grips a similarly serrated outer surface part 18 of the
hanger, to secure the hanger in its landed position. The



"an i.nwardly facing annul ar ranp disposed in said annul ar recess of_ said
wel | head housing: a locking ring having an outwardly faci ng wedge &dr AlGe2002
sai d wedge surface positioned on said inwardly facing annul ar ranp, said
| ocking ring biased radially outwardly to initially adopt a position not
projecting into said cylindrical bore of said well head housi ng; a casing
hanger axially noveable within said cyIin%LicaI bore of said well head
housi ng, said casing hanger including a plurality of radially outwardly
bi ased spring.{.] S; d L+ P! iy RRg J4 N S te
radially i nwa?%l%gg;% grf%?ggrérghﬁtw%ﬁsﬂaq ddgiﬁ‘?%{églgca} r bgfr?é cl)] ?’q{séff‘gr wgPFhead
—__housi ng unti | gaea§AEdWAdh beaitheymevementceSsthe Fing dd |andddevnsthe
——Wwher eupon sai fapbuigl hhil eheSeigRbet WHEL Sbé?(’@!@@deﬁé‘dgéinéﬁtoﬁé%édhythg
engage said locking_ring .and force said |locking ring axially along sal
wedge surf acePBFt&ald P ﬂ&ky facing annular ranp and contract said
| oc]lc<i ng r:c ng rgdi afrhgrieastied ya a&dn&rﬁh&ﬂo@ﬁlﬁj rn@et?ngwiﬁgtame s-ﬁﬁlf%f nel,
surface of sajd,_casin a r. 6. A hanger e y .accarding to claim,5
wherei n: said ?ﬁ“ﬁ?ﬂl 3”1‘%2%3‘99%?1@@?&% glgglﬁgggd eSS abegnﬁﬁ?ﬁ?lfseess
of said wel | hand a&ocenvgntiohalnddckdownr sechanliemr kg pdsot betwdennthei d
annul ar reces agd I Si QG317 - ger assenbly according to
claimé®6 mhereﬁ%ﬁéggig Fgﬁbb%%%gngfﬁd ?gjfhfgg ed into said annul ar recess
of said well head housi ng. 2 1 AUG 2002 Sb 8. A hanger assenbly according
to claim7 wherein: said |locking ring includes a serrated inner peripheral
surface; said casing hanger including a serrated outer surface
conplementary to said serrated i nner peripheral surface of said | ocking
ring; and, said locking ring serrated inner peripheral surface engagi ng
sai d casing hanger serrated outer surface when said |locking ring i s engaged
by said spring fingers and forced axially along said wedge surface of said
inwardly facing annular ranmp. .A ..A A95 A .A ,.A3e. Ahl)
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10((!° lelg%ﬁnggxqg ramp (1 and, supported on t e ramp, a split,

radially contractible, wedge 1locking ring (12) which
initially adopts a position not projecting into the bore;
and a tubular hanger (5) having an external surface which
is a clearance sliding fit in the bore and which is
provided with resilient energising means (8), which are
recessed in the external surface and held there by
engagement with the bore during running in of the hanger
until the energising means come into alignment with the
annular recess (9), whereupon the energising means (8)
expands radially outwards to overlie the locking ring (12),
final landing of the hanger forcing the locking ring down
the ramp (11) and hence causing the ring to contract
radially and to grip the external surface (18) of the
hanger.

2. An assembly according to claim 1, wherein the
energising means are a ring of axially extending spring
fingers (8) 1located in complementary grooves (7) in the
external surface of the hanger.

3. An assembly according to claim 1 or claim 2, wherein
the annular ramp (11) is provided on a ring (10) which is
screwed into the annular recess (9) of the bore.

4. An assembly according to any one of the preceding
claims, wherein the complementary parts (17,18) of the
radially inwardly facing surface of the locking ring, which
ultimately grips the external surface of the hanger, and of
the external surface of the hanger, are serrated.
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a wellhead housing having a cylindrical bore and an
annular recess therein;

an inwardly facing annular ramp disposed in said annular
recess of said wellhead housing;

a locking ring having an outwardly facing wedge surface,
said wedge surface positioned on said inwardly facing annular
ramp, said locking ring biased radially outwardly to
initially adopt a ©position not projecting into said
cylindrical bore of said wellhead housing;

a casing hanger axially moveable within said cylindrical
bore of said wellhead housing, said casing hanger including a
plurality of radially outwardly biased spring fingers; and

said plurality of spring fingers deflected radially
inwardly by engagement with said cylindrical bore of said
wellhead housing until aligned with said annular recess of
said wellhead housing whereupon said plurality of spring
fingers expand radially outwardly to engage said locking ring
and force said locking ring axially along said wedge surface
of said inwardly facing annular ramp and contract said
locking ring radially inwardly and said locking ring grips

the external surface of said casing hanger.

6. A hanger assembly according to claim 5 wherein:

sald inwardly facing annular ramp disposed in said
annular recess of said wellhead housing is formed on a
removable ring positioned in said annular recess of said

wellhead housing.

7. A hanger assembly according to claim 6 wherein:

said removable ring is threaded into said annular recess

of said wellhead housing.
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8. hanger assembly according to cldim 7 wherein:

said locking ring includes a serrated inner peripheral
surface;

said casing hanger including a serrated outer surface
complementary to said serrated inner peripheral surface of
said locking ring; and,

said locking ring serrated inner peripheral surface
engaging said casing hanger serrated outer surface when said
locking ring is engaged by said spring fingers and forced
axially along said wedge surface of said inwardly facing

annular ramp.



